L (6-0X0-1, 6- D HYDROPYRI M DI N- 2- YL) AM DE DERI VATI VES, PREPARATI ON
'II\'ISéEEG(: AND PHARMACEUTI CAL USE THEREOF AS AKT( PKB) PHOSPHORYLATI ON
| NHI BI TORS 5The present invention relates to novel chenical conpounds
(6-o0xo- 1, 6-di hydropyrimdin-2-yl)amde), derived from pyrim dinones, to
the process w@radie/dy€Pad ation thereof, to the nove%ﬂg?%gégigkgtaﬁg?s
obtained, to the use thereof as nedicanents, to the . )
conpositions containing themand to the novel use of such derivatives.

10The present invention thus also relates to the use of said derivatives
for t hg pr epar'&alvglr (ErOXOmbGrRHNERRORYRIMIDINR-Y B JAMIRE DERIV A VESTRNS .

- ' ' | . di pone_derivatives
and to 1 he phaeeeni o YHEREQE /ARG s AR Gtk LS ThERECR AGR: o
conditions capabl e of b@Kﬁ@&B)ﬂBH@%ORYLWFI@H!N}@IBP‘g? & 15APLi3§/hA|KgI ;anOR
pathway. AKT is a key participant in the signa {ng pOf thg. i ey, which
of AKT phosphorylation is the mark of the act|¥a Lon Lhe anentibn my
is found in many human cancers. The products of the p{ﬁ;nt of eention M
el & 58" bef o e BT 4B e BB P Uy BBt B e

abl e of bei ng nodu _ SPIOT YT e

%ﬁg i nhi bi t ilgPrditydropydimidiny2-ebpetde), Iderived dlanaipyeithidiiohad) ) ﬂ1'e0ﬁrdl:fes% he

' i c i nhi bit f Ki es bel ongi ng
Lo thi s pat el PIPeraiic nidtePE it he Ryl satororiatem o ineth laciiecise | CFR
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hosphoi nosi ti de kinase, the AKT serine-threonine
Ei ﬁage. The aNARP Hie nevelase of syiehatarivativds.t he Pl 3K/ AKT/ nTOR pat hway
constitutes in particular a new and powerful nechanismof action for the

0 hgeprasemteinventioratiuey alosekates th Nhé USeNeF SAHi dbriagyLs qui d
treat ment0 of a | dhgep n be treated by the products Ofﬁ)t%‘he present

. S nditiopns that c )
;Bg}) ngt i Oﬁ%} atﬁ% pg%qqraﬁ OF p(ﬁg@cﬁcmﬁﬁhfqmum #he treatment of humans.

More particularly, the invention relates to novel pyrimidinone

derivatives and to the pharmaceutical use thereof for the prevention and
treatment of conditions capable of being modulated by inhibition of the

15 PIBK/AKT/mTOR pathway. AKT is a key participant in the signalling pathway.
A high level of AKT phosphorylation is the mark of the activation of the
pathway, which is found in many human cancers.

The products of the present invention may thus in particular be used for the

prevention or treatment of conditions capable of being modulated by inhibition
20 of AKT phosphorylation (P-AKT). The inhibition of P-AKT may especially be

obtained by inhibition of the PISK/AKT/mTOR pathway, and in particular by

inhibition of kinases belonging to this pathway, for instance receptor tyrosine

kinases such as EGFR, IGFR, ErbB2, 3'-phosphoinositide-dependent protein

kinase-1 (PDK1), the PI3K phosphoinositide kinase, the AKT serine-threonine
25 kinase, or the mTOR kinase.

The inhibition and regulation of the PI3K/AKT/mTOR pathway constitutes in
particular a new and powerful mechanism of action for the freatment of a
large number of cancer diseases including solid and liquid tumours. -

Such conditions that can be treated by the products of the present application



Rol e of the Pl 3K/ AKT/ nTOR pat hway The PI 3K/ AKT/ niTOR si gnal | i ng
pathway is a conplex network which regulates multiple cell functions, such
as growth, survival, proliferation and 5 cell growth, which are key
processes in tunour regenesis. This signalling pathway is an

i nportant t el ! eat nent of cancer since nost of its effectors are
altered in ﬁﬁﬁn%o?g{réﬁfjsﬂme principal éffectors coREF/BBRE1OLOBA3TS
activation of the pathway are i) oncogenes, such as ErbBl (EGFR), ErbB2
(HER2), PI K3 . ivated by nmutation, 10 amplification or
overexpressi%‘%;&p#‘ij)dﬁ)ﬁia5’?*?E @ﬂéWPHyﬁ‘umur suppr essor genes such as PTEN,
TSC1/ 2, LKB and PML, i ch ) '%at ed following nutations or deletions
(Jiang L-Z & Liu 0ig OlgNQ L3P T 2 a¥Y008, 1784:150; Vivanco | &
Sawyers CL, 2002, _Nat Rev Cancer, 2:489; Cully Met al., Nature Rev.
Cancer, 2006, 6: 1829 PIAK/A/BdiOR signaling pathwaynisog@oemiex nebisrkswhical | i ng

pathway is. funghi r.di ses: Pl K3CA actiyating nutations
are present i 15‘%%(5@?@?[8005 oflhn%glrag%}s?géi%goﬁi’wm PUVIY e‘?r,oy'%\@ﬁ"?%ﬁ”gnd
prostate Sanesrgrowit, Whial ase bey Précaskbsin teRgegenesl08, 27:5497; .
Sanuel s et al. Science, 20 2004, 304:554; KE. Bachman et al. Cancer Biol

Ther, 2004, 3:772ThiDAsityeaii thaky S bR dRe StargdORr tHe: ent
Hartmann et al. Acta Nguroﬁp\%tﬁ)l. 5005, 10 :639);31’9’)tﬁ ﬁ]artr'i?ﬁlitfélgdéa(:“lng):nosf,

activating rRRANGEr SiNsednestaldissifaciersiasaslieredinduman iumsuEGReapindifiR2 i n
brain, brea I : r S @ ificati.on and activatin

over expr essiséofF] o§ S%wa}%%ﬁ]e, ga&%ggﬁl\@&%ﬁgiwaé/a@ ,‘?Rpﬁ‘?ﬂﬁﬂe%§59ﬁ‘ é‘ﬁgand
pancreati c dZnbBdr EGFRYL ErdBR MERBE! PIKGTR avd ARTOChetiviiitd -bgAFrﬂz ggt_iégi267PSA

2001, 98: %0983; .Ch?ng et al., Proct. Natl. Acad. Sci. USA 19

Bel | acosaV3cdbPplfjcatiof gr overexpygssien; ibasiefigienzyon tumeny seppedssor Remes.

Nat| . Acad. I a5 USPe ;3 ; t .1 Oncogene, , 2000, 19:2324).
Def i ci ency isr?%?hgst urmﬁd?gﬁj%g’razésggg 8@%:’2“@1’ \?h'fﬂs.l Efegﬁ'gqqqﬁvﬁEcgg?Wﬂgi s

al so found imutadiops mdeletame ¢fiang deZsasLiuoL & Bibtkih HioptENAcH 5850xf | ung

(NSCLO), liv X 'c?_n rostate, breast, brain, pancreatic, endonetrial

and col on caﬁgérﬁé ’I\\ﬁ%ﬂﬂ%ll%_g%”(yeéﬁ.(:[@a?rqush@R%@@BUC@'BQZW)QLZNd‘d &X- P et
al . Amer. J.mfﬂdﬁg@Re@%C&%%’S? @dersby R & Baker SJ, Oncogene, 2008,
27:5416; Li et al. Science, 1997, 715: 1943; Steack PA et al., Nat. Genet.,

1997, 153356).  The activation of the oncogenes of this signalling pathway is found in
many human cancer diseases:

Asitih

- PIK3CA activating mutations are present in 15-30% of colon, breast,
endometrial, fiver, ovarian and prostate cancers (TL Yuan and
LC Cantley, Oncogene, 2008, 27:5497; Y. Samuels et al. Science,
20 2004, 304:554; KE. Bachman et al. Cancer Biol Ther, 2004, 3:772;
DA Levine et al. Clin Canc Res. 2005, 11:2875; C. Hartmann et al.

Acta Neuropathol. 2005, 109:639),

- amplifications, activating mutations and overexpressions of RTKs
such as EGFR and HERZ2 in brain, breast and lung (NSCLC)
25 cancers;

- amplification and activating overexpression of AKT in brain, lung
(NSCLC), breast, kidney, ovarian and pancreatic cancers (Testa JR.

and Bellacosa A., Proct. Natl. Acad. Sci. USA 2001, 98:10983;

Cheng et al., Proct. Nati.. Acad. Sci. USA 1992, 89: 9267; Bellacosa

30 et al., Int. J. Cancer, 1995, 64:280; Cheng et al., Proct. Natl. Acad.



100 mutations in TSCL/2 in nore than 50% of tuberous scleroses; o mutations
or deletions in LKBL (or STK11l) which predispose to gastrointestinal tract
cancers and to pancreatic cancer and which are found in particular in

10- 38% of 1 ung adenocarci nomas (Shah U. et al. Cancer Res. 2008, 68:3562);

150 nodi ficat] 0 in particular by translocation in human tunmours
(Qurrieri C%}gn?@l]jjoﬁ | Cancer | nst .3yZOO4, 96: 260G T/ FR2 QM @FERTS ¢t hi s

signalling pathway is a major factor for resistance to chenotherapy, to

' d tg it t | such as EGFR and HER2 inhibitors,
;g?l g;gﬁ{)?gy(?gﬁ Sa%eﬁ%ﬁ%a%%ﬁ%ﬁ'v OfENE: FR0IP: &) pr ot ei ne
ki nase B; P 3 Ls a s iqe-threoni ne kinase which occupies a central place
in one of tﬁfw’éﬁw 'ESF‘P WMGHAHPREESEAE BRASS Of this sfarsngraibmayisyalsaKT i s

: \ : ; . . . ¢ tumour
i n parti cul gundiPgAg HumdrCarfteP WidbasBEO! I Teration and survival o
cells. AKT activati ongoccurs In two steps, (i) by phosphorylation of 25

i 308 (P : 2 yl ation ,of serine
o ne 505 LPEaB) By PTG nchdeh B engspey g on L ssige,
activatiofi. AKT ibneasty bre][ire,gpdararreat_i@ ér@rg%etﬂ%usn%? c@n‘g?péa}f;zc?w %%W%lr| Ltgur( ag{l_ .

i n , , ,
(Nanni ng. BD & Carit 1y Ceagc. B 16960 561200k sthou XrReetaal i Aet.oh BT

ronotes the int | h sayign rd r ' N Q=< )gess of
gnabol I sing met aggpig’sgté?%?g’sggg%&ltﬁ Pn%%‘ggéreégg\/\?ﬁxgé#%%% %ﬂ?ﬁ‘ﬁfﬁw n
particul ar, AKT ebrel.rStisncéel 997, t278:1943;08taaickifA ot BINtNES Geridll, oMy, @
cascade of interq%téé%r}s that occurs by neans of TSCl/2 (tuberous scleroses

conpl ex),
10 o mutations in TSC7/2 in more than 50% of tuberous scleroses;

o mutations or deletions in LKB7 (6r STK11) which predispose to
gastrointestinal fract cancers and to pancreatic cancer and which are
found in particular in 10-38% of lung adenocarcinomas (Shah U. et al.
Cancer Res. 2008, 68:3562);

15 o modifications of PML in particular by translocation in human tumours
(Gurrieri C and al, J. NAtl Cancer Inst. 2004, 96:269).

In addition, this signalling pathway is a major factor for resistance to
chemotherapy, to radiotherapy and to targeted therapies such as EGFR and
HERZ inhibitors, for example (C. Sawyers et al. Nat Rev 2002).

20 Role of AKT

AKT (proteine kinase B; PKB) is a serine-threonine kinase which occupies a
central place in one of the major cell signalling pathways, the PI3K/AKT
pathway. AKT is in particular invoived in the growth, proliferation and survival
of tumour cells. AKT activation occurs in two steps, (i) by phosphorylation of
25 threonine 308 (P-T308) by PDK1 and (2) by phosphorylation of serine
473~(P-8473) by mTORC2 (or mTOR-Rictor complex), resulting in complete
activation. AKT in turn regulates a large number of proteins, including mTOR
(mammalian target of Rapamycin), BAD, GSK3, p21, p27, FOXO or FKHRL1
(Manning BD & Cantley LC, Cell, 2007 129:1261). The activation of AKT



5 Rheb and TOR, so as to result in tw essential targets of the signalling
pat hway, p70S6K and 4EBP. AKT al so i nduces inhibiting phosphoryl ati on of

t he Forkhead transcription factor and inactivation of GSK3[3, which result
in the inhibition of apoptosis and in progression of the cell cycle (Franke
TF, Oncogeneg,?2 4 AKT is therefore a target ,for anticancer

t herapy 10 aﬁ% ?Q§1{§%+£+ i on of AKT actfvation by i RACKFRRBAOLP5LRES
phosphoryl ati on thereof may induce apoptosis of nallgnant cells and, by the
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underproduction of cytokines or of growth factors, also involved in the

20 transduction of upstream or downstream signals of kinases. In all these

cases, a selective inhibition of the action of kinases leads to the hope of a
* beneficial effect.

The insulin-like growth factor type 1 receptor (IGF-I-R) is a transmembrane

receptor tyrosine kinase which binds firstly to IGFI, but also to IGFIl and to
25 insulin with a weak affinity. The binding of IGF1 to its receptor leads to

oligomerisation of the receptor, activation of the tyrosine kinase,

intermolecular autophosphorylation and phosphorylation of cell substrates

(principal substrates: IRS1 and Shc). The receptor activated by its ligand

induces a mitogenic activity in normal cells. However, IGF-I-R plays an
30 important role in “abnormal” growth.



15 expression plays an inportant role in substrate-independent grow h.
|'G--1-R has al so been shown to be a protector in chenotherapy- and

radi ati on-i nduced apoptosis and cyt oki ne-i nduced apopt osis. Furthernore,
the inhibition of endogenous I1G-1-R by a dom nant negative, the formation

of atriple 14 xpression of antisense ¢ ressi on of
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phenotype, which can subsequently lead to tumour formation in vivo. IGF-I-R

15 expression plays an important role in substrate-independent growth. IGF-I-R
has also been shown to be a protector in chemotherapy- and radiation-
induced apoptosis and cytokine-induced apoptosis. Furthermore, the
inhibition of endogenous IGF-I-R by a dominant negative, the formation of a
triple helix or the expression of an antisense causes a suppression of the

20 transforming activity in vitro and a decrease in tumour growth in animal
models.

PDK1

3’-Phosphoinositide-dependent protein kinase-1 (PDK1) is one of the
essential components of the PI3K-AKT signalling pathway. it is a serine-
25 threonine (Ser/Thr) kinase, the role of which is to phosphorylate and activate
other Ser/Thr kinases of the AGC family that are involved in the control of cell
growth, proliferation and survival and in the regulation of the metabolism.
These kinases include protein kinase B (PKB or AKT), SGK (or serum and
glucocorticoid regulated kihase), RSK (or p90 ribosomal S6 kinase), p70S6K
30 (or p70 ribosomal S6 kinase) and also various isoforms of protein kinase C



for oncology. The class | PI3Ks are divided up into class la (Pl 3Ka,8, 8)
- activated by receptor tyrosine kinases (RTKs), G protein-coupled receptors
(GPCRs), GTPases of the fam |y Rho and p21-Ras, and class Ib (PI3K7) 20
activated by GPCRs and p2l-Ras. The class la PI3Ks are heterodi ners which

I st of ' unit pllOa, f3 or 8 and a | afory,subunit p85
g?n;g; '?heaﬁg‘?gﬁs@?/{)d@p%y) i s mononmeri®. The class£$gz>f'§§<§1§(35l375
“lipid/protein kinases which are activated by RTKs, GPCRs or Raszafter
recruitnment ' eatl | 3Ks_p oLyl _
phosphat i dyI(li:‘ril)(oés)ih“t?‘/c‘?{m5,8 %g‘gﬁﬁﬁ'g?g%{*ges?@gz) g'(?ﬁﬁﬁ ST't9 b’ §¥'b?§65ﬁe8f‘ﬁd§ i tol
so as to gi vherkeyspies ol PDKIOR thetefdret iife bEivaiiRaPsTAART( I ﬁ’@gre%eh%_of
secondary ma‘?msfgn r in this signalling pathway. In turn, PIP3 recruits AKT

O y

and PDK1 t srige SATENE Mesengen geneeten by Plgke OI4iis re@wﬁeldgy_
o corr STl ed g Uatd 96 SHOeLAST RS BOTRRCRA o0,
rol e i n ményhmsphessatss re€libhithgpdnine 808 Ibcatad i thebibationusbp avhiehl i
proliferati %H egsré)nvt\ftaq1 moac{i]fclica?igk\?ioy%\lKT ggt?va?iloﬁPPaDrlr](gll iosggxnpercsesl‘,géd ubiquitously
and is a constitutively activate kinase. PDK1 is a key element in the PISK/AKT
signalling pathway for regulating key processes in tumour genesis, such as
cell proliferation and survival. Since this pathway is activated in more than
10 50% of human cancers, PDK1 represents a target for anticancer therapy. The
inhibition of PDK1 should result in an effective inhibition of the proliferation
and survival of cancer cells and therefore provide a therapeutic benefit for
human cancers (Bayascas JR, Cell cycle, 2008, 7:2978; Peifer C. & Alessi

DR, ChemMedChem, 2008, 3:1810).

15 Phosphoinositide 3-kinases (PI3Ks)

The PI3K lipid kinase is an important target in this signalling pathway
for oncology. The class 1 PI3Ks are divided up into class Ia (P13Ka,B,3)
activated by receptor tyrosine kinases (RTKs), G protein-coupled receptors
(GPCRs), GTPases of the family Rho and p21-Ras, and class Ib (PI3Ky)

20 activated by GPCRs and p21-Ras. The class Ia PI3Ks are heterodimers
which consist of a catalytic subunit p110c, B or § and a regulatory subunit

' p85 or pb5. The class Ib (p110y) is monomeric. The class | PI3Ks are
lipid/protein kinases which are activated by RTKs, GPCRs or Ras after
recruitment to the membrane. These class | PI3Ks phosphorylate

25 phosphatidylinositol 4,5-diphosphate (PIP2) on position 3 of the inositol so as
to give phosphatidylinositol 3,4,5-triphosphate (PIP3), a key secondary
messenger in this signalling pathway. In turn, PIP3 recruits AKT and PDK1 to

the membrane, where they bind via their pleckstrin homology domain (PH
domain), resulting in activation of AKT by PDK1 phosphorylation on threonine

30 308. AKT phosphorylates many substrates, thus playing a key role in many

processes resulting in cell fransformation, such as cell proliferation, growth



The class | PI3Ks are inplicated in human cancers: somatic nutations of the
Pl K3CA gene, which encodes Pl 3Ka, are found in 15-35% of human tunours,
with in particular two principal oncogenic nutations, HL047R (in the 5
ki nase domai n), and E545K/ E542K (in the helical domain), (Y. Sanuels et al.

Sci ence, 20040 3071 50d1114 Yuan and LC Gantley, Oncoggp@ppi 29497) .
PI 3K inhibitors are expected to be effective in the tregt meﬁ'?&é?g%gﬁé human

cancers exhibiting genetic alterations resulting in the activation of the

Pl 3K/ AKT/ mT Gihpstiivivey, dndodiso BngRigedbsis. Vi rol ogy, 2006, 344:131; 10 Zhao L &
Vogt PK, Oncogene, 2008, 27: 5486). Ki nase-i nhi biting

nor phol i no- pyri m ¢ i : .SKi I he art.
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treat ment ofofAther BEK/AKS/MTOR pathway {¥ogt [B. oetuat s Varoleggy 2006[ B42:131:
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Application WO 2003/ 024949 .descr i eqii DNA- PK- i nhi bi ting products 30 that are
of use in the tredPassnRting\vnasmhdlineriyrigadieens. deriaivesr awudinover do

pyrido[ 1, 2- ahoye srilicd i theoqies Which differ fromthe products of the present
invention owing to their entirely aromatic nature and their substitutions.

Ki nase-inhibitin . RRGL i ha}di der jve re al so known to those
skilled in the a?W@%Q%? iw?99?1%6260§/58é%,Erﬁ%@'éoél‘/s‘ﬁﬁw 8ve \Rb

2009/ 007750 AR@RABhRANGY RRTVIRI Tiesse ifredpicedars Hyboaip-BRxArTiRRJoRRE bi ti ng
and/ or Pl K-in I%:l\ff”} aiéi vity, for the treatnment of cancers. These
product s ré“’rﬂg'?i i %lﬂ’é@‘yLM§&§“i‘¢1 Present invendien @vipgdottheinendinelyt he
products of cbmaB Aafite dndMABK s@BsMLLi6RS, therefrom owing to the presence of
t he carbonyl group '

Application WO 2008/064244 describes the application of the
PI3KB-inhibiting products TGX-221 and TGX-155 that are of use in the
treatment of cancer, and in particular of breast cancer. These products are

20 pyrido[1,2-a]pyrimidin-4-ones  previously  described  in applications
WO 2004/016607 and WO 2001/053266, which differ from the products of the

present invention owing to their entirely aromatic nature and their
substitutions.

Applications WO 2006/109081, WO 2006/109084 and

25 WO 2006/126010 describe DNA-PK-inhibiting products that are of use in the

treatment of ATM-deficient cancers. Thesé products are pyrido[1,2-

alpyrimidin-4-ones which differ from the products of the present invention
owing to their entirely aromatic nature and their substitutions.

Application WO 2003/024949 describes DNA-PK-inhibiting products

30 that are of use in the treatment of ATM-deficient cancers. These products are



10 on the pyrimdinone and also by virtue of the various substituents. The_
subj ect of the present invention is the products of fornula (I'): in which:
Rl represents an aryl or heteroaryl radical optionally substituted with one
or 15 nore radicals, which nmay be identical or different, chosen from

hal ogen ato ayh , CN, nitro, -COCH, -000alk, -NRx - CONRXRy,

-al\lleg:OR’y, - @R’y W@% al koxy, phenbxy, al kylt hPS?/EF%QIRi?/QﬁE%?I ,

al kynyl, cycl oal kyl, 0-cycl oal kyl heterocychaIky:k ?ryllind Pete{ﬁary:
dicals; t PR F-1N o> 0, alkylthio,. a a ,al kynyl,

Lgt :ar ocycl o;tmiflil%ﬁ’g'(?]@@ﬁégnrﬁ%ggeﬁﬁgpygﬁépﬁ%I thb@%/’HBCtlsh‘éF \Rggsent

optional |y dSmesitidnubwieigub theipsgtirely aehtaticastitar Snd Wir%hlﬂ%ﬁmtfg@%vdem'ca' or

di fferent, chosen from hal ogen atons and hydroxyl, al koxy, N A

net er ocycl oal kyl Ianabeirnioy mdoibeyrhEnAE kAR ELELRR Mol Adh e <

being, in addition, optionalTy substit | one or nore al

al kogy r adi dapse SKFH%fi‘rﬁéihﬁeﬁ't-opt lonally substituted wth one or nore

hal ogen atons; it being possible for the heterocycl oal kyl and heteroaryl
radi cal s fo addi tApplightignss AN Ca200HO0 D748, r S0 D09/ 770! esenRoayolyds9g9en

atom or el Seande\V\f@ 20%}0%7%1 daesgﬁég rp?ct)ggctg r\rvhﬁ)c?rg thiaf;rlle|r1>1ITOR-inhibiting and/or
PI3K-inhibiting activity, for the treatment of cancers. These products are
pyrimidines substituted in the 2, 4 and 6 positions and the products of the
present invention differ therefrom owing to the presence of the carbonyl group
10 on the pyrimidinone and also by virtue of the various substituents.

The subject of the present invention is the products of formula (1):

in which:

R1 represents an aryl or heteroaryl radical optionally substituted with one or
15 more radicals, which may be identical or different, chosen from halogen

atoms and hydroxyl, CN, nitro, -COOH, -COOalk, -NRxRy, -CONRXRYy,

-NRxCORYy, -CORy, -NRxCO,Rz, alkoxy, phenoxy, -alkylthio, alkyl, alkenyl,

alkynyl, cycloalkyl, O-cycloalkyl, heterocycloalkyl, aryl and heteroaryl radicals;

the latter alkoxy, phenoxy, alkylthio, alkyl, alkenyl, alkynyl, heterocycloalkyl,
20 aryl and heteroaryl radicals being themselves optionally substituted with one
or more radicals, which may be identical or different, chosen from halogen

atoms and hydroxyl, alkoxy, NRvRw, heterocycloalkyl or heteroaryl radicals;

the aryl and heteroary! radicals being, in addition, optionally substituted with

one or more alkyl and alkoxy radicals, themselves optionally substituted with



5 or totally unsaturated 5- or 6-nenbered ring fused to an aryl or
heteroaryl residue and optionally containing one or nore other heperoatons
chosen fromO, S, N, NH and Nalk, this bicyclic radical being optionally
substituted with one or nore radicals, which may be identical or different,

chosen fromyslageryqjons and CO- NH2, hydroxyl, al kyha ._E},‘E?R?éﬁ asi?ﬂggal S;

the latter 10 al kyl radical being |tself optlonal ly su
hydr oxyl , al koxy, NH2, NHal k or N(al k)2 radical; R2 and R3, which nay be

i denti cal Ol‘or@éﬁ,ﬁb@’lﬁabbgﬁgﬁﬁﬂgently represent a hydrogen atom a hal ogen
atom or an al kyl radical "optionally substituted with one or nore hal ogen

at ons; r hydr om or
an ol iyl rack BEFOFEERbR: fr R Ry e R SR B Bl P G B,
NRvVRw bei ng mu&nlahettxoﬁwadmamr esents a hydrogen atom or an al kyl radi cal “and
Rw represents a hydrogen atomor a cycloal kyl radical, CQ2alk, or an 20

al kyl radi c® repesenteld Nydi‘b@étﬁ tatdiﬁ@ﬁdemtiﬂrrﬁ@ewﬁﬁ mob%artaf%lté&b af‘tﬁa‘ﬂ?h nmay
be identical or different, chosen from (%/Broxy I koxy,

het er ocycP o&rigially yasatarated & orG-mpmbrye nmfusﬂdﬂ@ amerythor hetywalad omto

10
herbor s and Soads oAU tonaE ¥ohaRitd Bhe B il B ileid-0R hPstr gomsy i
and N-al kyl 0,25, NANS anctNalk, tmslbmbncbmma:@@tngomtdmau?lsb@émthtédeﬂ.th NRvRw

bei ng such that Rv resents a hydrogen atomor_an a radi cal and Rw
reprgsent s &N I’?ﬂrrﬂﬁ@n‘%ﬂﬁiﬁ dyhigh piav keaidepticalar difigrept, G@ﬁsam @M r adi cal

|1 sHélR,Qdé o] Y/ dentical or
SPnggnty chosen ?{romm%ggzﬂlﬁz’ﬁ (E:BS@ éﬁg' iﬁl&% é’r@%@ﬁﬁﬂ%ﬁ h%qaﬂ tal's; or
Rv 30 and0 Ralkybravicalikeiing hiselfoptiargdiy sabstitutenl with arhyidiexy| ikt Nighed, a
cyclic NHalk or N(alk), radical:

R2 and R3, which may be identical or different, independently represent a
hydrogen atom, a halogen atom or an alkyl radical optionally substituted with
one or more halogen atoms;

15 R4 represents a hydrogen atom;

R5 represents a hydrogen atom or an alkyl radical optionally substituted with
one or more halogen atoms;

NRvRw being such that Rv represents a hydrogen atom or an alkyl radical
and Rw represents a hydrogen atom or a cycloalkyl radical, CO.alk, or an
20 alkyl radical optionally substituted with one or more radicals, which may be
“identical or different, chosen from hydroxyl, alkoxy, NRvRw and
heterocycloalkyl radicals; or Rx and Ry form, with the nitrogen atom to which
they are attached, a cyclic radical containing from 3 to 10 ring members and
optionally one or more other heteroatoms chosen from O, S, NH and N-alkyt,

25 this cyclic radical being optionally substituted;

NRvRw being such that Rv represents a hydrogen atom or an alkyl radical
and Rw represents a hydrogen atom or a cycloalkyl radical or an alkyl radical
optionally substituted with one or more radicals, which may be identical or
different, chosen from hydroxyl, alkoxy and heterocycloalky! radicals; or Rv
30 and Rw form, with the nitrogen atom to which they are attached, a cyclic



radi cal containing from3 to 10 ring nmenbers and optionally one or nore
ot her heteroatons chosen fromO, S, NH and N-al kyl, this cyclic radi cal
bei ng optionally substituted; the cyclic radicals that Rx and Ry or Rv and
Rw, respectively, can form with 5 the nitrogen atomto which they are

attached, bey§o@pij@fpliy substituted wifh one or méﬁéﬁgﬁbiﬁﬁﬁ}\gﬁéia may

be identical or different, chosen from hal ogen atons
oxo, al koxy, NH2; NHal k and N(al k)2 radicals; Rz represents the val ues of

Ry except f . i - - an
ooy o Eggti%ﬁd"%ﬁgﬁ% QMY ot ?5% PRI ang g%éefog?e"m, Ry
and Rz; all hefercatove chidegn fratk)O, 8l N*yamdﬂ-alkgylthm ey¢iRdr£hts BengY

| i near or bra cheﬂ ang (;[ogq;ai ning fromlto 6 carbon atons, said prodicts of
formula (1) PENGY fUBSYUiSde possible racemic, enantiomeric 15 and

di ast er eoi sogeri c.isomer forns, and also the addition salts with inorganic
and organi c HEiYslioradiFals thatRyamdRy ea Ryt aachiRw,espectively, sandopnpditht s of

formula (k). f r r.di. o0 the invention. are

t her ef Ore%JQ%qufﬁp%hﬁd)vevp[cﬁetﬁE *.‘g%‘rrée%%‘%@i?i‘f@%h@ﬂét' IV@HB@@@&F@W& aryl
or het er oar yine axti smre 2@dimals, owhichy neybblei idgreidapor d@iffbred aReYEn Ao

herei nafter a saturated or partially or totaTIy

halodd R.forns, V\Aw R1,
unsat ur at ed E1OG" gfoms Bad &lkyl; Ayorivbdoxe alkoxyyNHsi NWdelkkr sadyN(alesi due
and opti onalfgyicg@t ai ni ng one or nore other heteroatons chosen fromO, S,
N, NH and Nal'k, this bicyclic radical being optionally substituted as

or oducts of o R R T hogRS o R RPN ot od above,  and

Cormil a P ToerRy iid B4 0 ARG, BB “EhRin BRENREC riioals domiogs of
formula (1) cwwsdefiionshebRufingsIndBaed astvBYof ﬁﬁégﬁaﬁfﬁqg phenyl , pyri dine,

t hi enyl, benzoxazolyl, benzofuryl, i1ndazolyl, , benzot hi enyl ,

vene! m a0t gt ) k) O YO M SRk LBRRHY o

substituted with one or ‘nore ra
chosen fr omand Gydainigdnemanid &blrbointatomns; COOH, - 000al k, - NRxRy, al koxy,
al kyl, al kynyl and cycl oal kyl radicals;

said products of formula (I} being in all the possible racemic, enantiomeric
15 and diastereoisomeric isomer forms, and also the addition salts with inorganic

and organic acids or with inorganic and organic bases, of said products of
formula (1).

The products of formula (1) according to the invention are therefore such that:

- either R represents H and R1 represents an aryl or heteroaryl radical
20 optionally substituted as defined above or hereinafter,

- or R forms, with R1, a saturated or partially or totally unsaturated 5- or 6-
membered ring fused to an aryl or heteroaryl residue and optionally
containing one or more other heteroatoms chosen from O, S, N, NH and Nalk,

this bicyclic radical being optionally substituted as defined above or
25 hereinafter,

the substituents R2, R3, R4 and R5 of said products of formula (1} having the
definitions indicated above,

said products of formula (I) being in all the possible racemic, enantiomeric

and diastereocisomeric isomer forms, and also the addition salts with inorganic



10 the latter al koxy, al kyl and al kynyl radicals being thensel ves
optionally substituted with one or nore radicals, which may be identical or
di fferent, chosen from hal ogen atons and hydroxyl, al koxy, NRvRw,

pi peridyl, pyrrolidinyl or heteroaryl radicals; t he phenyl and
heteroaryl ragdicals,being, in addition, optionally substituted 15 with one
or nore alk a%?g‘:'ad% icals: Rreprédents a hydrRgEFRROHHP5EFER

forms, with RlL, a benzoxazinyl, dihydroindolyl, tetrahydroisoquinolyl,

t et rahydroqui npl yl or dihydropyr.rol opyridyl ring, these_rings being
optional ly ﬁﬂﬁ??%nf%ﬁcwistw Wﬁé 'B?rQ?B’Y%aF‘éd?rSQT‘ bagGse 19f PEOquERtafcal or
different, GbragA (f)_rom hal ogen 20 atonms and CO Nl -12, hydroxyl, alkyl and
al koxy radicals; the latter alkyl radical being itself optionally

i o B 0 st MR AR o, 0

atom a fl udsfinedabomepin valnichd kyl radical; 25 R4 represents a hydrogen
atom R5 represents a hydrogen atom or an al kyl radical; NRxRy being such

that Rx repmwﬁresantbwf;n@m gyritine thishyh | Herizokaghigiabe aRstufy, ih@BE@IgE”tS a
hydrogen atomor an alky] radical; or Rx and Ry form with t'he nitrogen
atom to whi dhdeideybanzothienyk hbanzimidgzalylc berroxarinybreraitairaydroguinoyit o 10

1§09 renher saded SRRORBR) | RNl VI S 187 et SFSALAET RGN TR0, S

NH and N al ky i c radi cal being optional ,
bei ng such ftidentical aregiffesant shasdry drongdimledarmatomenardd ION, radi catodHand Rw

represents a r.ng omor an alkyl radical; all the above al kyl (al k)
and al koxy r'Qgicg@Rs%aé\‘é al”F‘?’?%’aP"‘dL viwE ARd cyplaakkylredionlsig from1 to 6
carbon atons, said products of fornmula (1) bei nge_i n all the possible
raceni c, 18ndhei BHer iakend akdseedeslkyoreradicalsobeingf tharaselvesl eptiomailpe

addi tion sald gty WA 8RSt more radicals, which may be identical or different,
chosen from halogen atoms and hydroxyl, alkoxy, NRvRw, piperidyl,
pyrrolidinyl or heteroaryl radicals;

the phenyl and heteroaryl radicals being, in addition, optionally substituted
15 with one or more alkyl and alkoxy radicals;

R represents a hydrogen atom or else forms, with R1, a benzoxazinyl,

dihydroindolyl, tetrahydroisoquinolyl, tetrahydroquinolyl or

dihydropyrrolopyridyl ring, these rings being optionally substituted with one or

more radicals, which may be identical or different, chosen from halogen
20 atoms and CO-NHz, hydroxyl, alkyl and alkoxy radicals;

the latter alkyl radical being itself optionally substituted with a hydroxyl,
alkoxy, NH2, NHalk or N{alk), radical;

R2 and R3, which may be identical or different, independently represent a
hydrogen atom, a fluorine atom or an alkyl radical;

25 R4 represents a hydrogen atom;
RS represents a hydrogen atom or an alkyt radical;

NRxRy being such that Rx represents a hydrogen atom or an alkyl radical
and Ry represents a hydrogen atom or an alkyl radical; or Rx and Ry form,

with the nitrogen atom to which they are attached, a cyclic radical containing



10 and organic acids or with inorganic and organi c bases, of said products
of fornmula (1). The subject of the present invention is the products of
formula (1): RL (:) in which: 15 Rl represents an aryl or heteroaryl

radi cal optionally substituted with one or nore radicals, which nay be

i dentical orgdi osen from hal ggen atons and_hydroxyl, CN,  _nitro,
- COOH, -OOOaW(E,EéﬁLé%];lf RXRy, -NRxC(]J%y, _CORy, -Rﬁéﬁ%&,ﬁ’épﬁéﬂ?
phenoxy, al kylthio, alkyl, alkenyl, alkynyl, cycloal kyl, 0-cycl oal kyl,

het er ocycl o I r - heteroaryl radicals: 20 the |atter al kgoxy,
phenoxy, al ﬁﬁ{/ it 58 ?’g ﬁ@ﬁ?mgﬁm?@%ﬁéa?ﬁ@?ﬂﬂ%y g &F JB9E 8 elf??‘?teﬁ?‘ﬁ@%ﬁnd
heteroaryl reiiseal frohri®g S, hRIFF &lride N-aIRYi, Ofhd Idycﬁ@h@uidawtt%lngvi %&T}ﬂ or
nore radicals, which may be identical or different, chosen fTo a ogen
atoms and hyHsidtedal koxy and NRvRw radicals; the aryl and heteroaryl

radi cal s being, in addition, optionally substituted with one or nore alkyl
and al koxy rMBvBs beingrsuabethaé Rw rriresentsya Sybsigenusaied or tam alitg! cadicair e

hal i b be ible for the het | oal kyl and het |

radi eal s To TRH R BdSRteheh AR bt AREERIER Poprsents a hydr ogon
| ith Rl ted or partiall total |

Cnat ur at cd 8 15 360l Al dalkfi it AIGeY oAl Reyio BredooeRpRged soilduc

and opt i onal dont&iAMgArdth M9t 8aPo ot her heteroatons chosen fromO, S,
N, NH and Nalk, thi's bicyclic ragirgggll%sbei ng optionally substituted with 10

one or nore i i y ldent i r. . different. chasen from

hal ogen at onsgﬁgr?gaﬁ@cé? @nyﬁf}“gﬁkﬂ}fﬁg'ﬁg’ Q‘I bgj{}e ?pgélg@é? E?C%’Car?&a OMFCch may
be identi calarat didsteresisomeric tstepenfdens| snd apoaheHddRidnysHIRIGIh AdRGhnid

hal ogen Zbom oc[ Qan al ky], radi cal, optiognally substituted with one or nore

hal ogen aPorfd PEIARIC AE|GSQWith iROIgAMIGgRA @BaRic bases, of said products of
formula (1).

The subject of the present invention is the products of formula (1):

TSRZ R3 /R
0 N N
N O
R4 N
)
0]

in which:

15 R1 represents an aryl or heteroaryl radical optionally substituted with one or
more radicals, which may be identical or different, chosen from halogen
atoms and hydroxyl, CN, nitro, -COOH, -COOalk, -NRxRy, -CONRXxRYy,
-NRxCORYy, -CORy, -NRxCOzRz, alkoxy, phenoxy, alkylthio, alkyl, alkenyl,
alkynyl, cycloaikyl, O-cycloalkyl, heterocycloalkyl, aryl and heteroaryl radicals:

20 the latter alkoxy, phenoxy, alkylthio, alkyl, alkenyl, alkynyl, heterocycloalkyl,
aryl and heteroaryl radicals being themselves optionally substituted with one
or more radicals, which may be identical or different, chosen from halogen
atoms and hydroxyl, alkoxy and NRvRw radicals;



R5 represents a hydrogen atom or an al kyl radical optionally substituted
with one or nore hal ogen atons; NRxRy being such that Rx represents a
hydrogen atom or an alkyl radical and Ry represents a hydrogen atomor a _
cycl oal kyl radical or an al kyl radical 20 optionally substituted with one

or nore radigal | y be identical _or differe hose rom

hydr oxyl , al ox@lmﬁ%%ﬁd het er ocycl oél?’kyl r adi caPé?T%ﬁ:g%i]%\}nﬁs%ﬁorm
with the nitrogen atomto which they are attached, a cyclic radi caIh
containing f ' .0ptj@nal | y.one, or re ot her

het er oat o?rs t@%;ﬂsr@nér?dr é%te{gb&%l F%ﬂ?@%}eﬁﬁjﬂ’ﬁﬁddﬂf% @99?‘?3’03?&8“@5" W@*i‘ ng 25
optional Iy sresor moreatkyNeviBvalkeiynadioas) themkeRés 'GpRbREMNESh iR RASN at om
or an al kyl radical and Rw represents a hydrogen atom or® a cycl oal kyl

radi cal or &NeRNFPPre Balcgan akynsonal |y substituted with one or nore |
radicals, which may be identical or different, chosen from hydroxyl, alkoxy
and het er ocycbeiag lppssibladios e heleromeimdkyhand Retéroanyl radicalsttb edditionagen at om

to which th . t{.ac .acyclic radical containing from3 to 10 ring
menber s a%d%)égﬁ'@ﬁglé’@%ﬁgja r more other heteroatons chosen fromO, S, NH

d N-al kyl ,,this cyclic radical being optionally substituted; the cyclic
?gdi cal s %lhzﬁr%{eﬁ 5%“@"%“3 R%?P%eégﬁgﬁtw*éﬁh asgturaircher paialls” t he

nitrogen at gtb@IpnSAAEH 53108 6aNEALARA rRGHISLARLAIPEA bY ntdPsAht ut ed wi th

iRG'
one or nore radicals, which may be |dent|(r:'a§ or di f% er osen from
hal ogen at orgsidueg aadigntionaicotainingeoe oanmar\othéiHstetdadbdrns ahdsé ditok) 2

[ : | f f d 10, Rx, d
rein the o A R M BESefeAdod e ontinaly SHBSERad Witk  he T
neani ngs 10 ndreadraford@diedl®) whih nfdy B eRfcale difdet YhbseRfrohpr mul a (1)

being in all the possible racem c, "enantioneric
- halogen atoms and hydroxyl, alkyl and alkoxy radicals;

R2 and R3, which may be identical or different, independently represent a
hydrogen atom, a halogen atom or an alkyl radical optionally substituted with
one or more halogen atoms;

15 R4 represents a hydrogen atom;

R5 represents a hydrogen atom or an alkyl radical optionally substituted with
one or more halogen atoms;

NRxRy being such that Rx represents a hydrogen atom or an alky! radical
and Ry represents a hydrogen atom or a cycloalkyl radical or an alkyl radical
20 optionally substituted with one or more radicals, which may be identical or
- different, chosen from hydroxyl, alkoxy, NRvRw and heterocycloalkyl radicals;
or Rx and Ry form, with the nitrogen atom to which they are attached, a cyclic
radical containing from 3 to 10 ring members and optionally one or more other
heteroatoms chosen from O, S, NH and N-alkyl, this cyclic radical being

25 optionally substituted;

NRVRw being such that Rv represents a hydrogen atom or an alkyl radical
and Rw represents a hydrogen atom or a cycloalkyl radical or an alkyl radical
optionally substituted with one or more radicals, which may be identical or
differeht, chosen from hydroxyl, alkoxy and heterocycloalkyl radicals; or Ry
30 and Rw form, with the nitrogen atom to which they are attached, a cyclic



and di astereoi soneric isoner forms, and also the addition salts with

I norgani ¢ and organic acids or with inorganic and organi c bases, of said
products of 15 fornula (I). In the products of formula (1): - the term
"al kyl (or alk) radical” denotes the linear, and where appropriate

branched, r Wla ethyl, propy I sopropyl, '

sec- butyl, ?g?db%/ﬁﬂge‘&ntyl , isopenty 34 hexyl, i so%%é%%@é‘?g%ﬁ]%ptyl ,
octyl, nonyl and 20 decyl, and also the linear or branched p05|t|on?I |
i somers ther, ' k | : WAl ] carhon onms an
nore parti curlggiclaly&t gméﬁt?@yzgflgﬁﬁéﬁg?ﬁ%é éﬁ%’g@é‘%fr?ﬁgﬁ%ﬂ%ﬂom of
t he above | ihstermatorps effmsendirom CheSt diHmahal Mealiylr aldis c@yclic deapizp shdihg

| i near, and where.apprqQpriate branched, radicals nethoxy, ethoxy, propoxy,
i sopr opoxy, qmr’]ql,qgglrlyg@gg@% ry 25 or tertiary butoxy, pentoxy or hexoxy, and

al so the linear or branched positional isonmers thereof: the al koxy radicals
cont ai ni ng P8FYelia mdicals il RaasaRiber RyeanthBwe respactisely, pae femn edith

d | 4.0, 1LQ Lo, .al s he
Fnemr - or Sprne HtddyatBit 8 Wiefl 1n8P Bl kel beiohtiolofly sl utd
cont ai ni ng fanemot moret radichlsn whiohsmaly bbeidahtival bi Hhiffereat, PEdRIA Sbm -

chlorine, bromne, iodine or fluorine

the term "hagl ogen at om' denpote

atons, 5 an%%‘%@%@%? "I"I"fg ailfﬁiohvﬁ@xybr%,n@k@xy,fi\lhbr Méalstang N(alje term
"cycl oal kyl rpa@dpgal " denotes a saturated carbocyclic radical containing 3

to 10 carbon atons and thus denotes in particular cyclopropyl, cyclobutyl,

cycl opentyl %%p%%rggw aibggbgg&gexc%g&ogﬁﬁalﬂ%%w i cularly cycl opropyl,

cycl opentyl exylradic 10-CYCIFEIryI aadifalih
"cycl oal k [ def | ned. above:, te "het er 0 .radical" us
d)énot es ib&?ﬁxlﬁd gfz Bl I'_NB@'E&C% ?ﬁﬁilﬁél}é&@?%tza'ly IGRYS 1ReIM8 3 t o
10 ring mentpbsen fiaheiteipbafings ifdiea8debole er RR!RY GRLGES, Which may be
identical or different, chosen from oxygen, nitrogen or sul phur atons:

menti on may safd breHREP bf fotuITHCh&hg in all the possible racemic, enantiomeric
and diastereoisomeric isomer forms, and also the addition salts with inorganic
and organic acids or with inorganic and organic bases, of said products of

15 formula (i).

In the products of formula (1):

- the term “alkyl (or alk) radical” denotes the linear, and where appropriate

branched, radicals methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl,

tert-butyl, pentyl, isopentyl, hexyl, isohexyl and also heptyl, octyl, nonyl and

20 decyl, and also the linear or branched positional isomers thereof: the alkyl

~ radicals-containing from 1 to 6 carbon atoms and more particularly the alkyl
radicals containing from 1 to 4 carbon atoms of the above list are preferred;

-the term “alkoxy radical” denotes the linear, and where appropriate
branched, radicals methoxy, ethoxy, propoxy, isopropoxy, linear, secondary

25 or tertiary butoxy, penfoxy or hexoxy, and also the linear or branched
positional isomers thereof: the alkoxy radicals containing from 1 to 4 carbon
atoms of the above list are preferred;

- the term “alkylthio radical” denotes the linear, and where appropriate
branched, radicals methylthio, ethylthio, propylthio, isopropyithio, linear,



15 nor phol i nyl, thionorpholinyl, hononorpholinyl, aziridyl, azetidyl,
pi perazi nyl, piperidyl, honopiperazinyl, pyrrolidinyl, imdazolidinyl,
pyrazolidinyl, tetrahydrofuryl, tetrahydrothienyl, tetrahydropyran,
oxodi hydropyri dazinyl or else oxetanyl radicals, all these radicals being
optionally sghsigiut@syijgention may in rtlcular b nyl ,
t hi onor phol i nyl, hononor phol i nyl, 20 plpgra2|nyl p?%erﬂﬁRgélayégfg%é
honDpiperazinyI or else pyrrolidinyl radicals; - the terns "aryl" and

"het er oar yl "sedonah GORIENG! bt mob EXylth f b b 2nd
het erocyclic, unsaﬁurat ed rgr y F tS’unlga(%ufjl’r?ate df‘ér:ag{dgeélﬁg t@%ﬁ\%‘s&k%ﬁg at
most 12 ri ndragehss gositional ImeRSpfherm?é:l the atkyithic radical6OMtairiimg froenes, t he
heterocycllc opt.ai njin e or re heteroatons whi ch 25 may be
i dentical or é&ﬂ %@%pgcﬁ %%@h°§hgﬂi S with N, mhere appropri at e,
bei ng optlon%h sufpstitute the term " arg radi cal" thus denotes

r

nonocyclic o WI Jalogenypigm’ sdenpies chionges W'TQ ioding erfissing atemsh as,
for exa”pBe,alﬂﬁ'@?érabl'ﬁﬁ@bmﬂrnebbﬁﬁ@@é éfuﬁﬂﬁ fl uorenyl and ant hracenyl

radi cals, nore particularly phen "radi cal s, and even nore

particul arly {phe nk((\ ” e ho t a arbocycILc
radi cal cont alhﬁl F]égﬂﬁ ¢ IB?FI’(&FaIJad[daﬁ e’@ﬁo&é’s %%‘z‘!ﬁ#ﬁ? ‘E radied
radi cal ; - tdme:tmmnmﬁ’ thetlér carbygh atamiscand tﬁ@éerﬁtﬁé@h#%aamﬂ’é}y@d@p byl,
bi cycllc radi c s onta ning 5 to 12 ring nmenbers: nonocyclic heteroaryl

radi cal s sud¥¢ 'orcyﬁoé’}‘?ﬁ | @ndy rFé/CM@P(kf'al@d'Gﬁlﬁ efyid, Bo%th pastiuiatly enyl
and 3-thien o e f |, pyranyl, pyrrolyl,
pyrrolinyl, )Gggrogzoilwl n;y% gﬁ&%@@he??iar%gfc'és?f pyridyl, such as 2- pyri dyl,

R S e

oxadi azol yl zaJ .or, 4-i soxazol yl , furazanyl, free or

salified >1/0 tlééqg%g Pf!‘ erg ﬁ?ﬂgilerqdé‘?ﬂlcg“és ENAtesoBt MERasYSficsembdiayelie ed,

anong it ch cansoapRierane coHlaing fdhe I B AP rertifll BTt o
i :

pyrazol i nyl >(/3"| Pﬁ%zﬁﬂ@%at@vﬁaéﬁllw mayake| [ylentlaastoarazhffqrent p@hosxéyi frangl

d |, t | bst.i t ut ed; . bicycl
o eroary! PAYOEL uBELH HrosFh{ioaBie: RBEntan. PaY ot e i swada ey
(benzot hll@plnwrphohrwll,ctlhlc&ﬁo@hbﬁmohbmﬁﬁrphblﬁﬂl Oéi”wd%ﬂ Oéi’étrd%fﬁ; MRl ¥in

|
i soqui nol yl I hydr oqui nol yl , qU|noIone tetral one,” adane ) enz%furyl,
i sobenzof ur PFperlﬁ)”ﬁyd P@H@Pﬂ?ﬁ@?@ﬁ . eﬁWVDb‘ﬂi@M'h oX yplldaaqlllclmyi pyrazohdlnyl

i ant hr enyl , y nzox
t hi onapht hyI (?fﬁﬂ’l get%rg@' %g'ﬁ/ %@tra gﬁﬂoéj%%z o%od:hygropy azm% br
else oxetanyl radicals, all these radlcals being optionally substituted; mention
may in particular be made of morpholinyl, thiomorpholinyl, homomorpholinyl,
20  piperazinyl, piperidyl, homopiperazinyl or else pyrrolidinyl radicals:

- the terms “aryl” and “heteroaryl” denote monocyclic or bicyclic, respectively
carbocyclic and heterocyclic, unsaturated or partially unsaturated radicals
containing at most 12 ring members, that may optionally contain a -C(O) ring
member, the heterocyclic radicals containing one or more heteroatoms, which

25 may be identical or different, chosen from O, N, or S, with N, where
appropriate, being optionally substituted:

-the term “aryl radical” thus denotes monocyclic or bicyclic radicals
containing 6 to 12 ring members, such as, for example, phenyi, naphthyl,
biphenyl, indenyl, fluorenyl and anthracenyl radicals, more particularly phenyl
30 and naphthyl radicals, and even more particularly the phenyl radical. It may



20 i ndazolyl, purinyl, thienopyrazolyl, tetrahydroindazolyl,
tetrahydroqui nolyl, tetra hyd roisoqu inolyl, tetra hyd
rocycl opent apyrazol yl, di hydrofuropyrazolyl, dihydropyrrol opyridyl,
t et rahydr opyrrol opyrazol yl, oxotetrahydropyrrol o-

pyrazol yl opyrazol yl,tetrahydropyri di

oxodi hydropﬁq W al | these r4di cal s~ bei r%%f%ﬁa‘ﬂ@glws
substituted. 25 As exanpl es of het eroaryl or bi cycl ic radicals, nention may
nor e partic arI rrade m yl ridyl, rr.ol zai.ndol yl ,
Mdazoryl  oPoppPiesolal BarosViiic Ffical cnBiig -6 o FaemBar 8 tor
optionally Sé*lgﬁiméqhgqemmhe@g@c@[r nore substituents, which may be

i dentical or different, as indicated above. The carboxyl radical (s) of

the products g té%me%rﬁﬁ%/égﬁglﬁ?ﬁt@gb ddrffle® mdtb h(?rdr | %}W FYicdls

various groups known to t in the art, rmng menti1on may
be made, forcoe&anmlgeﬁ td 12 ring meoigprs hmosatwlibdaatemnddaﬂmalsdmch asrfgani c

Tt um 81 AP e Mo QBT SLoB AR e - Dl B @‘%ch as,

for exampl e, MRyl 2Rie pymrgdpydﬁmm yﬁréurfvetﬂwéfdnn@ﬁ ,lmiijaQbWﬂ

tri et hyl anni ne, t'hanol am ne, tri s( Ciﬂbr oxymet hyl) am norret hane,

et hanol ami nepylﬁ@b/l dWﬁh pEIScéﬂ [DYféiYle @ywr@yé@ﬂchrﬁ-hﬁ! r;ﬁ’Mt’:ﬂZilmé;, Pyerdgingki ne,

o n sl e b g TSP SR, RS

groups, suchy@giazof, i%&ﬁélzdlﬁ, sOEt ha@XS'C@f Bdgyxazohfd, RirBeanitairde® Ry salified
tert-but oxycarbonyl or benzyl oxycarbonyl, it being possible for these alkyl

radi cal s 1fo tﬁ@a&'ﬁlsta"tﬁl%é KRdige smrmogh@mibfeﬁubgt&wteéxmng whiefmagal ogen
atons and hyrHB ydam@diéﬁ’&(ythea? r#]?algg%{%@li éﬂ"éé"i’thné‘uﬁ&}l“Bn&rg%% ol

radi cal s, ydroxypro

pr opi onyl oxﬁrnazbbyl,, fumn; muchhasrmmhryl,, pydraﬂ?n; myrmhnypep&yratohriwnmyﬂda%lyﬂﬁ
phenet hyl grou The addition salts W|th I norgani c or organi c acids

of the prodmgijvl xazelyh 159%az0), PYERYIBnghBIES azﬁ@yltﬁ searadicals, beingwi t h
hydr ochlori %%ﬂnﬁhospﬁéﬂiﬁféﬁntﬁ b%et@%ﬁrryﬂ' r%ﬁlcgilsa‘ébgh 48 %H gxérﬁbﬂa, the

sul phuric aci oric acl propionic aci acet
trifl uorddeactdizaici dbeﬁmtmemyhm (enketimaprenag, d,su2h rrwsel d.% belhzbthfamwhri c

aci d, succi i.d artaric acid a I|c a I C

aci d, asparﬂ? @raiO'Qsc‘aH'B?'b!' a@PHU'né’Ilﬂi’oMB%WPB nﬂH‘"&&rﬁ’s %5%?0%/% for
exanpl e, ”Etéh%?ﬁéﬁ’tkphon' Cb@ﬁtﬁ'furﬁt hanesiuh,pBRAfGryRCT d Ordlﬁ\ﬁd}%éﬁﬁéﬁj%}?m c
aci d, al koyl di sul phoni ¢ aci ds such as, for exanpl'e, methanedi sul phoni'c acid
or al pha, batlaylsnhdmmmnyﬁ)homfb_latﬂnr@ny% arbgnzopysalybhonibenatidezelyth as
benzenesul prl:?e”ﬁz%x%%h?l baér}I%O)%éydﬂ! %I"illloﬁgp t'h(frl alﬁéiglyl dihydroindolyl, azaindolyl,

20 indazolyl, purinyl, thienopyrazolyl, tetrahydroindazolyl, tetrahydroquinolyl,
tetrahydroisoquinolyl, tetrahydrocyclopentapyrazolyl, dihydrofuropyrazolyl,
dihydropyrrolopyridyl,  ietrahydropyrrolopyrazolyl, oxotetrahydropyrrolo-
pyrazolyl, tetrahydropyranopyrazolyl, tetrahydropyridinopyrazolyl or -

oxodihydropyridinopyrazolyl, all these radicals being optionally substituted.

25 As examples of heteroaryl or bicyclic radicals, mention may more particularly
be made of pyrimidinyl, pyridyl, pyrrolyl, azaindolyl, indazolyl or pyrazolyl,
benzothiazolyl or benzimidazolyl radicals optionally substituted with one or
more substituents, which may be identical or different, as indicated above.

The carboxyl radical(s) of the products of formula (I) may be salified or
30 esterified with the various groups known to those skilled in the art, among

which mention may be made, for example of:



It may be recalled that stereoisonerismcan be defined in its broad sense
as the isonerismof conmpounds having the same structural fornulae, but the
various groups of which are arranged differently in space, such as in 30

particular in nonosubstituted cycl ohexanes in which the substituent may be

in the axial wor 2equgboLiiak position, and jhe various pmaa'o?or/%ts%iv%“a'
conformati ons of ethane derivatives. However, another type o

stereoi sonmeri smexists, due to the different spatial arrangenents of fixed

substi t uent sy ammnthblsehﬁtme@ﬁ cmpBundsN Borg e %Esé§sﬁ‘<f:ﬁ 88, foPERAM ‘Iﬁgge ta91 as

eonetrical i SOITEI’I smor cis-transisonmerism The term "stereol so
g used in t hedpvalephot apgiiine f poiassium.tef libhiver of calsims cofamdghésiuat omf

relates to agh] &ﬁuﬁor% u%ﬁjﬁal#@d' céggg Is)%% v Eife;‘rll?ﬁre?iu ect of tamﬁgﬂesent

i nvention is the produc or mi 0
represents apmwwmnepyrl di tmneth?iaemmé,, benzgeaa/MrAind: yl or tﬂ:étﬂgiéﬂ%mé gl 1

di cal, stituted wWith one or nore radicals
rgeln'f i cal Nﬁ\'ﬂf@éﬁwfe? hanRla@ia,r om halfi§gen at Mf%mﬁﬂwldammiomethém—l
-000al k, -N al and I radi ca
latter al ko?mgf)%ﬁﬁﬁg%d ?&ﬁ%‘ﬁ?[ ?{d&%ﬂaleé beqq%?c(?ﬂeé(ﬂa@'ogs oﬁ'ﬁ'?fmﬁ’ﬁ'ﬂ?
substituted aemzylammeoprouaume ﬂ)mﬂne;zﬂrgmln@ul'ﬁé‘udif%/arb@N—ﬁﬁfﬁylzglabam;néil fferent,
15 chosen from hal ogen at ons and hydroxyl, al koxy and NRv radical s; the

phenyl and heamoogr ylheradiemlﬁbatldrel@@npbﬂn@@'d'théoalkyppﬁdd?éh?élV S YB&hin Q“t ed
w th one or re al k&/ and al koxy rad| cals; Rreprésents a rogen tom or
!

el se forns, HFOXYGRIDONY!1 grovpsz oXGUGn- Asyi for Zeaamp}e/drmaﬂumg/ggr%c:yh ng,
et e BB B AT ANt et BT Bo80, g "dhEshe
hydr oxyl , alfeylthesel alkyk cadicaladbdsd substituted with radicals chosen, for exampie,
from halogen atoms and hydroxyl, alkoxy, acyl, acyloxy, alkylthio, amino or
aryl radicals, as, for example, in chloromethyl, hydroxypropyl, methoxymethyi,
propionyloxymethyl, methyithiomethyl, dimethylaminoethyl, benzyl or
15 phenethyl groups.

The addition salts with inorganic or organic acids of the products of
formula () may, for example, be the salts formed with hydrochioric acid,
hydrobromic acid, hydroiodic acid, nitric acid, sulphuric acid, phosphoric acid,
propionic acid, acetic acid, trifluoroaectic acid, formic acid, benzoic acid, .

20 maleic acid, fumaric acid, succinic acid, tartaric acid, citric acid, oxalic acid,
glyoxylic acid, aspartic acid, ascorbic acid, alkoylmonosulphonic acids such
as, for example, methanesulphonic acid, ethanesulphonic acid or
propanesulphonic acid, alkoyldisulphonic acids such as, for example,
methanedisulphonic  acid or alpha, beta-ethanedisulphonic  acid,

25 arylmonosulphonic acids such as benzenesulphonic acid, and aryldisulphonic
acids.

It may be recalled that stereoisomerism can be defined in its broad
sense as the isomerism of compounds having the same structural formulae,
but the various groups of which are arranged differently in space, such as in

30 particular in monosubstituted cyclohexanes in which the substituent may be in

the axial or equatorial position, and the various possible rotational



R2 and R3, which may be identical or different, independently represent a
hydrogen atom a fluorine atomor an alkyl radical; R4 represents a_
hydrogen atom 25 R5 represents a hydrogen atomor an al kyl radical; NRxRy
bei ng such that Rx represents a hydrogen atomor an al kyl radical and Ry

represents awdyglo ogesopipin or an al kyl g_%di cal; or %S?Zg}zgé%ﬁ?égh?%th t he

nitrogen atomto which they are attached, a cyclic ra from
3 to 10 ring nenbers and optionally one or nore other heteroatons chosen

f 0, S, N ictiskY lof  tdn ychbsy pcal ' oRtd I
Strjgsr,ntitut ed; hﬁgma%nmﬁ%eisngosucﬁthtgﬂgt !E‘«é/ raggfggserﬁcgﬁ%@yd%{ggﬂgat m%r %Tn

al kyl radi cHleraasomeiispredeist dug twdhe)wferenblspatialaarrahgergeh&dEﬁglx'edg al |
; dical s being. linear or branched an

Lhe above ek S Sk 2 B ek 5 e e |

al | the possidimetrigaeRbmeri@RnsE ic@@éﬁéﬁs&ﬁéﬁﬁh?‘%@rt%ﬂhsgf@ébi%oh%‘?v%ﬁfhigOr s,

and al so the addjtion salts with inorganic and organic acids or
i nor gani ¢ darlP&st JAhrPreserisappicatien in fis bierdeast s8nde ahdrthetedord delates to

articular, yghg dﬂﬁ/}%ﬁ : f a ring as defined above, such an
: ge C osgﬁrsi"nwég?rgtd i%ﬂr@r

amne ring may b from pyrrolidinyl, _pyr?zol i di nyl, I
oyrazol i nyl ,—ni Jd azepi nyl., norpholjnyl, honmonor pholinyl, piperaziny
g¥ honopi %er-%r‘zje% %@ Je\gtééﬁ 05 , Sgﬁ%@gepgﬁ' @a{l@ W@ﬁHﬁtStWJﬁHBPlﬁe@y@%Kfﬁﬁlﬁgﬂl y 15
substi t ut ed avienth whicRd above or hereinafter. The NRxRy or NRvRw ring nay
nore particularly be chosen fromthe radicals: pyrrolidinyl or norpholinyl

_ _ _ h s p | or morpl
adi cals opt rona Ty oRand P BGPRTS e, HeRtbidicla b Dol Tl 1

phenyl , dp dadicakpoptionally swhstiteted withneré vers nogrei esdibaly, aﬂ,ig‘wb@,@kt Yk ed

| [ ' [ i cal di ff t, en from
hal ogen- at oo 2TETRAPRSSAT S S1ARHER Al et Chhonita] €000 he
present invedO®4aki N ¥, aMeddyl g%ﬁ@l%nPE%%89€g§[ﬁll %te:licfa?g;”ul a (l) as

defined above, corresponding to thé f
the latter alkoxy, alkyl and alkyny! radicals being themselves optionally

substituted with one or more radicals, which may be identical or different,
15 chosen from halogen atoms and hydroxyl, alkoxy and NRvRw radicals;

the phenyl and heteroary! radicals being, in addition, optionally substituted
with one or more alkyl and alkoxy radicals;

R represents a hydrogen atom or else forms, with R1, a 1,4-benzoxazin-4-yl

or 2,3-dihydroindol-1-yl ring, these rings being optionally substituted with one

20 or more radicals, which may be identical or different, chosen from halogen
- atoms and hydroxyl, alkyl and alkoxy radicals;

R2 and R3, which may be identical or different, independently represent a
hydrogen atom, a fluorine atom or an alkyl radical;

R4 represents a hydrogen atom;
25 RS represents a hydrogen atom or an alkyl radical;

NRxRy being such that Rx represents a hydrogen atom or an alkyl radical
and Ry represents a hydrogen atom or an alkyl radical; or Rx and Ry form,
- with the nitrogen atom to which they are attached, a cyclic radical containing

from 3 to 10 ring members and optionally one or more other heteroatoms



- 2[4- (mor phol i n-4-y1)-6- oxo-1, 6-di hydropyrim di n-2-y1] - N-phenyl acet am de
25 - N-(4-fluorophenyl)-2[ 4-(norpholin-4-yl)-6-o0xo0-1, 6-di hydropyri m di n-2-
yl I acet am de - _ _ o

N- ( 3- chl orophenyl y214- ( nor phol i n- 4-y1) - 6- oxo- 1, 6-di hydropyri m di n- 2-

yl ] acet am de,x -l yl am no) phenyl] - 244- (nor phol.i n-4-y1) - 6- 0xo0-1, 6-
di hydr opyri ﬁ%i%%@e@?de - . 9 PCT?FR‘?Xl&/O?l_WS
N- (2, 4-di fl uorophenyl) - 2[ 4- (nor phol i n-4-y1) - 6- 0x0- 1, 6- di hydr opyri m di n- 2-

| ] acet am de - . . . . .
X ]( 3, 4-di | (OSSN B NEF Anst N5l 13hiss_qyglic rragicdl RRiPG poptionalyn- 2- 5
yl ] acet am desubstituted; . o : o
2[ 4- (nor phol i'n-4-y1)-6-o0xo-1, 6-di hydropyrim di n-2-y11-N-(thi ophen- 3-

yCQacet am de NRvRé; beingr such Hak X vapireseks-2 hfafdgenPshi B 4 dikyBigtiga 1 6-
di hydropyri m di n-2- Scet am de 10 - o o
N- ( 2- f | uor opHEhRM) represeni®a flydragentatytr) osamalkylLraickiihydr opyri mi di n- 2-
Scetam d -
NC (ez?met ﬁ)‘il ke thel pbovid -k r (atk) | amd 4dkoky - divels befrgdlibesl epYramdtlid add
1 d . -
Kll- ]( g?ﬁ;?hmoxfﬁ?ﬁEﬂQW-fﬂrﬂj(m FROCNAIRMST ) - 6- ox0- 1, 6- di hydr opyri mi di n-2- 15
bindd
X (2 3odi 1 i prdels -of farwir fhbeing: in gi the awssible Gacrhidiengptiomedcn- 2-

yl Jacetam d i i i it I :

X (3.5 di | G disterqoisgmeric isomer forms, and alsp the adgition salts ity iaraanien. 2-

yl ] acet am dear@Dorganic acids or with inorganic and organic bases, of said products of

N-(3-fluqro henel/l) - 244- (nor phol i n- 4-y1) - 6- ox0- 1, 6- di hydr opyri m di n- 2-

yliacet aﬁpdgorm la’(l). _ o

N- (4-chl orophenyl) - 2[ 4- (nor phol i n-4-y1) - 6- oxo- 1, 6- di hydropyri m di n- 2-

yl i acet ani ddn particular, when NRxRy or NRvRw forms a ring as defined above, such an
amine ring may be chosen in particular from pyrrolidinyt, pyrazolidinyl,
pyrazolinyl, piperidyl, azepinyl, morpholinyl, homomorpholinyl, piperazinyl or
homopiperazinyl radicals, these radicals being themselves optionally

15 substituted as indicated above or hereinafter,

The NRxRy or NRvRw ring may more particularly be chosen from the
radicals: pyrrolidinyl or morpholiny! optionally substituted with one or two alkyl
radicals or piperazinyl radicals optionally substituted on the second nitrogen
atom with an alkyl, phenyl, or and CHz-phenyl radical, themseives optionally
20 substituted with one or more radicals, which may be identical or different,

- chosen from halogen atoms and alkyl, hydroxy!l and alkoxy radicals.

The subject of the present invention is most particularly the products of

formula (}) as defined above, corresponding to the following formulae:
~ 2-[4-(morpholin-4-y1)-6-ox0-1,6-dihydropyrimidin-2-yl]-N-phenylacetamide

25 - N-(4-ﬂuor0phenyl)-2-[4-(morpholin-4-y|)-6-oxo~1,6-dihydropyrimidin-2—
yl]lacetamide

- N-(3-chlarophenyl)-2-[4-(morpholin-4-yl)-6-ox0-1,6-dihydropyrimidin-2-
yllacetamide

- N-[3—(dimethylamino)pheny[]—2-[4-(morphoIin-4-yl)-6—oxo-1 ,6-



- N-(3-nmet howheny1l) - 244- ( nor phol i n- 4-y1) - 6- 0x0- 1, 6- di hydr opyri m di n-2- 25
yl Jacetam de - 2[4-(norpholin-4-yl)-6-0xo0-1, 6-di hydropyri m di n-2- A- N13-
(trifluoronethyl)phenyliacetan de -

N- (3- br omopheny1) - 244- (mor phol i n- 4-y1) - 6- 0x0- 1, 6- di hydr opyri m di n- 2-

yflacet am dewo -2011/001114 P
N43- ( 2- net hyl proopan- 2- yOphenyl | - 244- (m)rphol in-4-yl)- %?65'(%%(1}%{051-375
di hydr opyri m di n-2-yl ] acet am de - et hyl

3- ({[ 4- (or phibydropgrinldin-8-yipseefanSiddi hydr opyri m din-2- 5

yliacetyl | am no)benzoate -

3- (11 4-{mor phed famdifibbodet- 22 ALMHYIALLYY-BL8IoM B-ath) @SB kdiso) benzol
2[ 4- (nor phol¥iacatayniie 6- oxo- 1, 6- di hydr opyr i ni di n- 2-yl | - N13- ( pr opan- 2-
yOphenynacet am de 10 -

N ( 3- et hyI phup(\,alz)-dﬂ[uarqpmn d-[4ntrdonphbt 6loxo-1l - 2-

yl ] aceta (aS gano 4- Fvlnuo[r oghenr?yl))l ﬂp(mrphgt?iﬁyd}.gyghﬁﬂ&g% 1, 6-
di hydr opyri rﬁ”@Fﬂt Ené ] acet ami de

N- (1H i ndazol ;6-y1l) - 244- (nor phol i n-4-y1) - 6- oxo- 1, 6-di hydropyri m di n-2- 15
yl ] acet ani de” 2-14- (morphol:n-4-yl) 6-oxo-1, 6 dlhydropyrlmldln -2-y[]-N-(thiophen-3-

N ( 3- cyanop%ggét)an%é (mor phol i n-4-y1)-6-o0xo0-1, 6-di hydropyri m di n- 2-
| ]acetam d

5;:];![ ;Cn’{ 32}’ Igo(g' fpuoro )éll)nea'[oxywnngﬁpg -{4- ?morgﬁghn%-%oﬁ tlec?— d6|_hydr opyrim din-2-

a
4-f uorod&ym@;bwrﬁ[hﬁﬂy%,)]agét@n{,g@rphoI in-4-yl1)-6-o0xo0-1,6- d hyd ropyrl m
[
X

<

(
']
(

;Z<Z

-2-yl]acetamide - 3-chloro 4 fluorophenyl)-2-[4-(nmorpholin-4 yl)

Sl[ E{ (ot bl ﬁ*%rf@%}‘éfb“@@"&%f’“ b PRI 7-8-ox0s1 S- 9y PYIPYIBas. 3. 25
yl)ac

et ani dellacetamide

~ N-(2-methylphenyl)-2-[4-(morpholin-4-yh-6-oxo-1 ,6-dihydropyrimidin-2-
yllacetamide

~ N-(2-methoxyphenyl)-2-[4-(morpholin-4-y!)-6-0xo-1 ,6-dihydropyrimidin-2-
15 vyllacetamide

- N-(2,3-difluorophenyl)-2{4-(morpholin-4-yt)-6-oxo-1 ,6-dihydropyrimidin-2-
yllacetamide

- N-(3,5-difluorophenyl)-2-[4-(morpholin-4-yl)-6-oxo-1 ,6-dihydropyrimidin-2-
ylJacetamide

20 - N-(3-fluorophenyl)-2-[4-(morpholin-4-yl)-6-oxo-1 ,6-dihydropyrimidin-2-
yljacetamide

- N-(4-chIorophenyl)—2-[4-(morpholin-4-y|)-6-oxo-1 ,6-dihydropyrimidin-2-
yllacetamide

- N-(S-methoxypheny!)-2-[4-(morpholin-4—y|)-6-oxo-1 ,6—dihyd'ropyrimidin-2—
25 yllacetamide

- 2-[4-(morpholin-4-y1)-8-oxo-1,6-dihydropyrimid in-2-yl-N-[3-
(trifluoromethyl)phenyllacetamide

- N-(3-bromophenyl)-2-[4-(morpholin-4-yl)-6-oxo-1 ,6-dihydropyrimidin-2-



- N-(4-fluoro-2-nethyl phenyl) - 244- (nor phol i n-4-y1)-6-0x0-1, 6-

di hydropyri m di n-2-yl ] acet am de -

N- ( 3- hydr oxyphenyl) - 2- [ 4- (nor phol i n-4-y1) - 6- oxo- 1, 6- di hydr opyri m di n- 2-
yflacetam de - N-(3-brono-4-fluorophenyl)-244-(norpholin-4-yl)-6-0x0-1, 6-

di hydr opyri m. di = 2= am de - 2[4-(norpholin-4- - 6- 0x0- 1

Iﬁél hyg¥ob3%$h?%f}1yé$ﬁ]jeiN(3 4,5- 5 'Er%lgl uoPophenyP?ﬁééF%ﬂ?Béo51375
N44-f | uor o- 3- (hydr oxymnet hyl ) phenyl11- 244- ( nor phol i n-4-y1) - 6- 0x0- 1, 6-

di hydr opyri mi,fdj n: 2-yl ] acet am de

ﬁ(%-cygropm%gg%ﬂgjﬁlll) 244- (nor phol i n-4-y1) - 6- 0x0- 1, 6-di hydropyri m di n2-y
| ] acet am de 1Q, -

N!(Z hydr oxyb&?[‘?&?(]% rmsthyipreRRRHsYiRhenWl3-4s(raemhelia-Ady sl 6r mi di n- 2-

yl ] acet am degihydropyrimidin-2- t
N43- (di fl uor orr%t hg;(/y ) ph enyyl]acgﬁlml nmor phol i n- 4-y1) - 6- 0x0- 1, 6-

di hydropyrim

N- (4-f | uor o- ;s g j%ﬂﬁ%%ﬁ §64- Y806t Sy IPPYEmii2 6. 15

di hydr opyssi nyliticetyBlaytihp)bepaoatel de -

N- (2, 3-di net hyl pheny1) - 244- ( nor phol i n- 4-y1) - 6- 0x0- 1, 6- di hydr opyri m di n- 2-

yfl acet am de-3- (I{Hc@nd FH@IWM%AP%&MI@MM&o%ﬁWQ%Qbé&t}énﬁi‘d)b@n%@ 1,6

di hydr opyri m di n- acet am de

N- (1, 3- benzdB&2ol - 4 yl) 214- (nor phol i n-4-y1) - 6- 0x0- 1, 6-di hydr opyri m di n- 2-
ylJacetam de - 2[4-(norpholin-4-yl)-6-o0xo0-1, 6-di hydropyrlmdln 2-yli-N43-
(trifluoronet Hdﬂy(mehqlr éfyét-("&nxdd 6-d|hydropyr|mldm-2-yl] N-[3-(propan-2-

2[ 4- (nor phol i 0X , 6-di hydropyri m di n-2-y1] - NdA3- (propan-2- 25
yl oxy) phenylsjlg)@épé%%gam'ao

N-(4-fl uqro- 2; tho en 4- holin-4-y1)-6-0
di ﬁ]ydr Opﬁp E@I}ﬁ&@gébn? Ede-(mgr 0 :n—4—yl) ~6-0X0- % 6- dlhydropynmldln—2-

yl]acetamlde

- N-(3-cyano-4-fluorophenyl}-2-[4-(morpholin-4-y|)-6-oxo-1,6-
dihydropyrimidin-2-ylJacetamide

- N-(1H-indazol-6-yl)-2-[4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-
15 yllacetamide

- N-(3-cyanophenyi)-2-[4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-
vllacetamide

~ N-(5-fluoropyridin-2-yl)-2-[4~(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-
yllacetamide

20 - N-(4-fluoro-3-methylphenyl)-2-{4-(morpholin-4-yl)-6-oxo-1,6-
dihydropyrimidin-2-yllacetamide

- N-(3-chloro-4-fluorophenyl)-2-{4-(morpholin-4-yl)-6-oxo-1,6-
dihydropyrimidin-2-yfJacetamide

- 2-{4-(morpholin-4-yl}-6-oxo-1,6-dihydropyrimidin-2-yl]-N-(pyridin-3-
25 yhacetamide

- N~(4-fluoro-2-methylphenyl)-2-[4-(morpholin-4-yl)-6-0xo0-1,6-
dihydropyrimidin-2-ylJacetamide

~ N-(3-hydroxyphenyi)-2-[4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-



2-yl ] acetyl }am no) phenyli et hyl | carbamate -
N44-fluoro-3-(trifluoronethyl)phenyl]-244-(norpholin-4-yl)-6-0x0-1, 6-

di hydr opyri m di n-2-yl | acet am de -

N ( 3- et hynyl phenyl) - 2- [ 4- (nor phol i n-4-y1) - 6- oxo- 1, 6-di hydropyrimdin-2- 5

yl ] acet am deyp -2 837 4§yl ppent yl oxy) phenyl] - 214- ( nor l, Lo 4- -6-0x0-1, 6-
di hydr opyri m di n- 2-{/I ] acet am de - 2% ]98'9/#15'201@{}35%-%
N- (4-fl uoro-2- hydr oxyphenyl) - 244- ( nor phol i n- 4-y1) - 6- 0x0- 1, 6-

di hydr opyri njigicBtafnigk] acet am de 10 -

2-[2-(2, 3-di’hydro-1Hi ndol-1-y1l) - 2-oxoet hyl ] - 6- (nor phol i n-4-y1) pyri m di n4(3
H) -one - N (3ncHeC )| aphe - 21.4-( nor.phol i n- 4-y1) - 6- oxo- 1, 6-
di hydr opyri mi Sﬂffé@ﬁf?ggfl&oﬁ%é@%)ofpfﬂxg?ph%ﬁm-4—m6-oxo-% -

2[ 4- ( mor pholdinydropgnim@ioReyifacetamhitigdr opyrim din-2-yli-N-(2,3,4- 15
trifluorophenyl)acetam de -

N[ 4-f 1 uor o- 3- ptai(florehialied ynechrbarp. dinyakdbyrimmartel N ¥ b.- 6- oxo- 1, 6- d
hydropyrimid i n-2-yl]acetamide -
N43- ( 2- hydr driffieermahony Mide44- ( nor phol i n- 4-y1) - 6- 0x0- 1, 6-
di hydropyri m di n-2-yl i acetam de 20 -
l\t ]( 3-i ?dop 2en941[)442{010%rmdymethwmfﬁrql}{ﬁ—Eﬂ,—@'ﬁdiphbﬁﬁ-@fpy{}-ﬁlﬁxél11,62-
acet am de;,. - byl . .

51 uor or 5. ’r%fw‘ﬁﬁm?#‘]&@?ﬁ%%xo- 1, 6- di hydr opyri ni di n- 2-

I tyllam b t -
X (537 ot hoxy phRISVEA 45Y BRSO H-Empmhainghis) £: Sxai 1y diwghonyrimidin- 2- 25
yl']acet am d@-yl]acetamiqrc]a .
N- (2, 4-di f |l uor o- 3- net hoxypheny1l) - 244- (nor phol i n- 4-y1) - 6- 0x0- 1, 6-
di hyd i Bl j - : . N
14 (ror whol | - ORI irmbalivAri oot §-ihyerppyrimistin-2-

yllacetamide

- N-[3-(difluoromethoxy)phenyl]-2-[4-(morpholin-4-yl)-6-oxo-1,6-
dihydropyrimidin-2-yllacetamide

- N~(4-fluoro-3-methoxyphenyl)-2-[4-(morpholin-4-yl)-6-oxo-1,6-
15 dihydropyrimidin-2-yl]propanamide

- N-(2,3-dimethylphenyl)-2-[4-(morpholin-4-y|)-6-oxo-1 ,6-dihydropyrimidin-2-
yllacetamide

- N~(2-fluoro-3-methylphenyl)-2-[4-(morpholin-4-yl)-6-oxo-1,6-
dihydropyrimidin-2-yllacetamide

20 - N-(1,3-benzoxazol-4-yl)-2-[4-(morpholin-4-yl)-6-0xo-1 ,6-dihydropyrimidin-2-
yljacetamide

- 2-[4-(morpholin-4-yl}-6-oxo-1,6-dihydropyrimidin-2-yi]-N-[3-
(triffuoromethoxy)phenyllacetamide

- 2-J4-(morpholin-4-yl}-6-oxo-1 ,6-dihydropyrimidin-2-yl}-N-[3-(propan-2-
25 yloxy)phenyllacetamide

- N~(4-fluoro-2-methoxyphenyl)-2-{4-(morpholin-4-yl)-6-0xo0-1,6-
dihydropyrimidin-2-yljacetamide

- 2-methylpropan-2-yl {2-[3-({{4-(morpholin-4-y|)-6-oxo-1 ,6-dihydropyrimidin-



trifluorophenypacetannide - N (3,5-dichloro 4

fl uorophenyl)-214- (nor phol i n-4-y1)-6-0x0-1, 6-

di hydr opyri m di n-2-yfl acet am de - 2-[2-(2, 3-di hydro-4H1

4- benzoxazi n- 4-y1) - 2- oxoet hyl] - 6- (norphol i n-4- 5 yl)pyrim din-4(3H)-one -

N-(4-fluor ocﬁb @MPWQ 244- (nor phol i - 4-y1) - 6- OXQc%/E@RQb{‘A’%EEX” m di n2

-yl ] acet am
2-fluoro-5-d 4- (norpholin-4-yl)-6-0x0-1, 6-di hydropyrlmdln 2-

K (571 tor o5 R RSB Drbamaten- 4-y1) - - 0x0- 1.

N (2 br o o LA RLAS 50 S o fetanbasy 2 d-gagrobolicg i Govo-1.6-

di hydr opyri rﬂlﬁydroﬁyNMcﬁﬁ-Q(Sﬁ]@céﬁamide - N-(4-fluorophenyl y241-nethyl 4
- (norpholin-4-yl)-6-o0xo0-1 15 di hydropyri m di n-2-yl ] acetam de -

m} idfgLS;?mélmtdr?J@ﬂh {agn&&m\)lyélﬁ (R B¥ i a TRs-BROMi ALt ¥idpyPnfeR-3- ©-

N- ( 3- br ombphdlegelansitie- net hy1- 4- (nor phol i n- 4-y1) - 6- oxo- 1, 6-
di hydropyri m di n-2-yl | acetam de 20 -

2[ | - et hyl- 4- (hb[Bp(lmguopenwm)pﬁmyq-ZLwﬁcrdoﬂphdrmyyl) Bigkont, 8-yl yN- (4-

f I uor ophenyp

N- (1H i ndol (ﬁm{é pﬂﬂ":’é'}rgrﬂﬁ&ﬁa\mlﬁey() 6- 0x0- 1, 6- di hydr opyri mi di n- 2-
yl i acet am de

N (4-f 1 uor ophbln()fflﬂUOSOT?ehWQXﬂDf[%ﬂ rrtdfroproholinydyl)-6-05001,6-6- 25
di hyd
N'44.yf{35%1?.%}?%%”'1{"0%*23{?%%%@9? 244- (ror phol i n- 4-y1) - 6- 0x0- 1, 6-

24 (ot Hol 1 A6 BT AT i eyl R AL fmrgqting-yaoyrimit, -

t et raf | uor oef(pE¥whehenyl | acet am de

- N-(3-cyclopropyl-4-fluorophenyl)-2-[4-(morpholin-4-yl)}-6-ox0-1,6-
dihydropyrimidin-2-yllacetamide

- 2-[4-(morpholin-4-yl}-6-ox0-1,6-dihydropyrimidin-2-yl}-N-(2,3,4-
15 trifluorophenyl)acetamide

- N-[4-fluoro-3-(trifluoromethoxy)phenyl]-2-[4-(morpholin-4-y1)-6-oxo-1,6-
dihydropyrimidin-2-yljacetamide

- N-[3-(2-hydroxyethoxy)phenyl]-2-[4-(morpholin-4-y1)-6-ox0-1,6-
dihydropyrimidin-2-yllacetamide

20 - N-(3-iodophenyl)-2-[4-(morpholin—4-yl)-6-oxo-1,6—dihydropyrimidin—2-
yllacetamide

- methyl 2-fluoro-5-({[4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-
yllacetyl}amino)benzoate

- N-(3-ethoXyphenyI)-2-[4—(morpholin-4-y|)-6-oxo~1 ,6-dihydropyrimidin-2-
25 yllacetamide

- N-(2,4~difluoro-3-methoxyphenyl)-2-[4-(morpholin-4-yl)-6-0xo-1,6-
dihydropyrimidin-2-yllacetamide

- 2-[4-(morpholin-4-yi)-6-oxo-1,6-dihydropyrimidin-2-yl]-N-(2 4 5-



- N 3-(di fluoronethyl)-4-fluorophenyl]-2-[4-(norpholin-4-yl)-6-o0x0-1, 6- 5
di hydropyri m di n-2-yl ] acet am de - .

2,2-di fluoro-N-(4-fluorophenyl)-244-(norpholin-4-yl)-6-o0xo0-1, 6-

di hydr opyri m di n-2-yl | acet am de -

N- (3, 4-di f | ues opdenydgild- met hyl- 4- (rmr%hol in-4-yl)s &P§£2&1§/051375

di hydropyri m di n- 2y||acetamde 10 - (23d|hy

H i ndol- 1- y0- 2- oxoet hyl | - 3- net hy1- 6- ( nor phol i n- 4- yOpyrl m di n-4(311) - one -

- N- ( 3- br ono- 4ftluer ognéﬁﬂ Yaoetafaret hy1- 4- (nor phol i n4-y0- 6- 0x0- 1, 6-
di hydr opyri m di n- yf| acet am de

N44-f | uor o- 3: oI| -4-y1)-6-0x015
1, 6-di hydrogilﬂjm di n-2- g%a{agngﬁ@ %Aﬁ (ﬁg)t @M&I’n %%Bgﬂen 1) -241- et hyl 4
(mor phol i n- Wdroaymmllzafi]acetwnidepyrl m di n- 2-yfi acet ani de -

N- (4-fl uoro- 3- met hoxyphenyl) - 2[ 1- met hy1- 4- (nor phol i n4- A- 6- 0x0- 1, 6-

di hydropyri m Bi{8-(2; 3jd§lhgdmmﬁ@béﬂzoxai}h-ﬁlylpﬁf&@fetﬁyi]”ﬁ %)lmogg-4—

4- (mor phal i 1).- 6- 0x0- 1, 6- di hydropyrimdi n-2- yl7] _
[211( met Ey %BMBT‘H gé)rf’?@) 6- 0x0- 1, 6-di hydr opyri m d| n- 2- A- Nphenyl acet anmi

N-(3 cycl opr oPly(#- fhiqrptﬁ)ﬁlﬂl@ﬁbﬁpﬁ) 2544 masphyiin-4-y()ri>opdid| 6-gidydpyrniale- 1, 6-

di hyd I et am de -
ﬁf( 3I f%/uz)(r)g%yig%rtoxyﬁ%e]nsg)_ 244- (nor phol i n-4-y1) - 6- oxo-1, 6-
e - . s
gllgy((jzloﬁllrjloinogémgr%ﬁf{ﬁ Ebglﬂhﬂﬂl)lsﬁi? -120-gihysreRyMrimidineZor phol i n- 4-

I rim di gl4catamin begzc[iga&i@r chl oro-2, 3-di hydro-1
I&-?%ol 1- y?d] &g@oet hy)l] 6- (rmrphol in-4- yQoyri md| n- 4(3H) one -

N- (3- et hypy 1- =kl 7 (G118 halif-4Y Sk ,6- 5d
[ hydropyr?m id (ang{“gg/ acet%a“#mﬁ-l D fﬁfﬁnf)’p' B4 );I) oxo- PB
dlhydropyrlmrd|n—2-yl]acetam1de

- N~(2-bromo-4-fluorophenyl)-2-[4-(morpholin-4-yl)-6-oxo-1,6-
dihydropyrimidin-2-ylJacetamide

- N-(4-fluorophenyl)-2-[1-methyl-4-(morpholin-4-yl)-6-0x0-1,6-
15 dihydropyrimidin-2-yljacetamide

- N-(3-chloro-4-fluorophenyi)-2-[1 -methyl-4-(morpholin-4-yi)-6-oxo-1,6-
dihydropyrimidin-2-yllacetamide

- N-(3-bromophenyi)-2-[1 -methyi-4-(morpholin-4-yl)-6-oxo-1,6-
dihydropyrimidin-2-ylJacetamide

20 - 2-[1-ethyl-4-(morpholin-4-yl)-6-oxo-1 ,6-dihydropyrimidin-2-yl]-N-(4-
fluorophenyl)acetamide

- N-(1H-indol-4-yl)-2-{4-(morpholin-4-yl)-6-oxo-1 ,6-dihydropyrimidin-2-
yllacetamide

- N-(4-fluoropheny|)-3—methyl-24[4-(morpho[in—4-yl)-6-oxo—1 ,6-
25  dihydropyrimidin-2-ylJbutanamide

- N-[4-ﬂuc_)ro-3-(methoxymethyl)phenyl]-2-[4—(morpho!in—4-yl)-6-oxo-1 8-
dihydropyrimidin-2-ylJlacetamide

- N-{4-fluoro-3-iodophenyl)-2-[4-(morpholin-4-y1)-6-oxo-1 ,6-dihydropyrimidin-



-[ 2- (4- hydr oxy- 2, 3-di hydro- 1Hi ndol- 1-y1) - 2- oxoet hyl ] - 6- (nor phol i n- 4-

i mdi n-4(3H)-one .
Q[OBZ/r I(T 6-di f I(ug? 0- 2, 3-di hydro- 1H i ndol- 1-y1) - 2- oxoet hyl ] - 6- ( nor phol i n 4-

rimdin-4(3H)-one 10 - _
N-q(OZ-f | uor o- BOi 88dpHEAYLY42- (1- met hyl - 4-2®r phol i n- 4- pEGE@%81d /081375
di hydropyri m di n-2-yl ) acet am de - , .
2|- [ )2/ E 4p)é di fl uoro- )2/ 3-di hydro-1Hindol-1-y1) - 2- oxoet hyl ] - 6- (nor phol i n- 4-
yOpyri ni di n- dyiepetamide - 2-[2-(6-fl uor 0- 2, 3-di hydro-1 Hindol -1
-y1) - 2- oxoet hy1] - 6- (nor phol i n-4- 15 yl)pyrimdin-4(3H)-one - 2-[2-(2-m
ethyl-2, 3-d i2i4dmorghdlinifgi)B-dxo-1)6-airuRslyRmilinG-(R-pRef 4 B4
i mdin-4(3H) -one - ) _

Kl[quzld% Lgrﬁ?&(ém9ﬁ%?’2ﬁ%rahﬁwﬂﬁ@ﬁtﬁmldq4l- met hyl - 4- (nmorpholin-4 yl) 6 oxol
, 6-di hydropyrim din-2-yl]acetam de 20 - o )
241- me%/hy 1P Z- @%r{sﬁwpr@mamyh)jé-@@wphemﬁ]—m[wmmmmmnu}l)r&-axd-lﬂe-N (3,4,5

| i AlRLhy! -1 o |
tH” ];lldg(ir Zgﬁ‘?‘”gﬁf’?ﬁ@‘?ﬁdﬂgﬁ'ﬁ%@@e 0x0- 1, 6-di hydropyri m di n2-yl ] acet am de

-[2-(4- 3= dI -1 HindQl-1 -y1)-2-oxoethyl]-6-(norpholin-4- 25
S oyt i iR A S png B - (Borphaimgarbero 1 6.

Hindol-1- y?iﬁy%g%ﬁﬂh}diﬂu-ﬂlfd&@ﬁ@@ n-4- yQOpyrim di n-4(3H) -one
4-yl) pyri m din- ) -one - A .
2_12-25-f| uor_qﬂg;%%ég?gg%rﬁﬁgﬁ 5)_%_[3_%%%yﬁ_#_gﬁ%%ﬁgfm_‘lgl)_ -85(83%-' n-4-yl-3Hpyrim
IC—III-inndoi?i-quihhﬁdrcﬂﬂémd}mp-)a}amefdmyiﬂeG-(m)rphol in5 4-yl)pyrimdin-4(3H)-one -
N- ('1- benzot hi opheng yl) 2-65—3'%{1 it _

(Zn?rzp{\gl I(lﬂygr%;??% .hyl -%, 3- ldi hyg?g)}l%ﬁ?ibnygﬁi 1- y?]s--%-_gx%@pﬁm_}zl: 6- (nor phol in
4-yQpyri mi dinpX%@\“é”J'(% H}-one |

2
y
2
y

- N-(3-bromo-4-fluorophenyt)-2-[1 -methyl-4-(morpholin-4-yl)-6-oxo0-1,6-
dihydropyrimidin-2-yilacetamide

- N-[4—ﬂuoro-3—(hydroxymethyl)phenyl]~2-[1 -methyl-4-(morpholin-4-yl)-6-oxo-
15 1,6-dihydropyrimidin-2-yllacetamide

- N-(3-cyclopropylphenyl)-2-[1 -methyl-4-(morpholin-4-yl)-6-oxo-1,6-
dihydropyrimidin-2-yilacetamide

- N-(4-fluoro-3-methoxyphenyl)-2-1 -methyl-4-(morpholin-4-y1)-6-oxo-1,6-
dihydropyrimidin-2-yllacetamide

20 - N-(1 —benzofur-4-yl)—2-[4-(morpholin~4-yf)-6—oxo-1 ,6-dihydropyrimidin-2-
yllacetamide

- 2-[1-methyl-4-(morpholin-4-y!)-6-oxo-1 ,6-dihydropyrimidin-2-y[]-N-
phenylacetamide

- N-(3-cyclopro pyl-4-fluorophenyl)-2-[1 -methyl-4-(rhorpho!in-4-yl)—6-oxo-1 ,6-
25 dihydropyrimidin-2-ylJacetamide

- N—(3-ﬂuor0-2-hydroxyphenyl)—2~[4-(morpholin-4~yl)-6-oxo-1 ,6-
dihydropyrimidin-2-ylJacetamide

- 2-[2-(4-fluoro-2,3-dihydro-1H-indol-1 -yl)-2-oxoethyll-6-(morpholin-4-



10 - 2[4-(norpholin-4-yl)-6-o0xo0-1 ,6-di hydropyrimdin-2-y1]-N-{2[2-(piperid
in-1- yl)ethoxy] phenyl }acetam i de

N42- ( 2- met hoxyet hoxy)phenyl] 2-[4- (norpholind yl) 6 oxo- 1,6- d ihydropyrim
idin-2- yI]acetamlde 2-[2- (4-hydroxy-2,3-di hyd ro-1 Hindol-1

-y1) - 2- oxoeth - 6- 15(rmrphoI|n4yI)pyr|md H) - one
2-[ 2- (4- met I‘F&Q\: %/ﬁ o 1 Hindol-126y1)-2 oxoetﬁ??ﬁ%zﬁ(ﬂe?tﬂﬁléﬁ

(rmor phol i n-4- yOpyrl m di n-4(3H) -one -

2-[2-(3, 4-di %}yr .0l, %o%(ggﬁ)l in-2(1H) -y1) - 2- oxoet hyll- 6- ( nor phol i n- 4-

yOpyri ni di n-%

2-[4- r phol 1 - 0x0- 1, 6-di hydr opyri m di n N {242- rrolidin-I
yp[et hf);"y)| Bh a%éh%)ﬁ@-ge’s ~dihydro- 1H %dol 10))//! -2- oxoethyl] % (]morp!{mlln 4-( id

2[ 4- (mor phol\jisfir 6- di hydropyri m di n-2-y1l - N42-(pyri din-3-
yl met hoxy) p ejrkyflﬁé}e]tﬁs %né - 3-net hyl - 2- [2 (4-methyl-2 ,3-d ihydro-1

Hindol -1 - i,n25 4 rJ m di 4(3H) -one

I( (3.1 (d mﬁhﬁﬁ\ﬁﬁﬁ %H'Joc)rﬁ%é ’FQ%Q“&WRP& T S S,

y oxeetcnuj/droﬁynm:mmb,ﬂ]ac@tafhmapyrI m di n-4(3H) -one 2-[2-(4-brono-2, 3-d
h 1 Hindol-1 -y1)-2-oxoet hyl]-3-net hyl-6-(norphol in-

2-
O-

pyri m di AL RRYdRRG-2 3-dihydro-1H-indol-1-yl)-2-oxoethyl]-6- hglin-4-

[(29)-2- m{et glylhw 9 i hy ([jryomll-l-llgo )yl]oxge y(l m(_;Lrp 8"2m)rphol i n-4-
|

[

p

hy

mi di n-YiRsrmidined( 3H) one
(2R) - 2- net hyl - 2, 3-di hydr o- 1H i ndol- 1-y1] - 2- oxoet hy1} - 6- ( nor phol i n- 4-
yr| m d121-[2=(4861)d1ﬂnm0-2 3-dihydro-1H-indol-1-yl)-2- oxoethyl] -6-(morpholin-4-

»ﬁ)p&(lgﬁ %éHgo -di hydr o- 1H i ndol1- 1- y1) - 2- oxoet hyl | - 6- (mor phol i n
yrl m di

2-{212- (et hoxynet hyl ) - 2, 3-di hydr o- 1H- i ndol oxoet hyl1l1- 6- ( nor phol i n4
- y{q)yn ﬁn i W-M%/(éﬁbm%?r -igdophen Y)Z -(1-methyl-4- morp%lolm-4-yl 6-oxo-1,6-

242- (4- et ho‘i’{?i‘i‘h‘épgﬂ iV 9: ﬁﬁée%ﬂl%el y1l) - 2- oxoet hyl | - 6- (mor phol i n- 4-

yOQpyri m di n-
- 2-[2-(4,5-difluoro-2,3-dihydro-1H-indol-1-yl)-2-oxoethyl]-6-(morpholin-4-
yl}pyrimidin-4(3H)-one

n
2-
1} -
d
|
2
y
2
|

2-
|yr
4-yl)
2-{2-
yOpyri
2-{2-
S yl)
3- et
4-yOp

- 2-[2-(6-fluoro-2,3-dihydro-1H-indol-1-yi}-2-oxoethyi]-6-(morpholin-4-
15  yi)pyrimidin-4(3H)-one

- 2-[2-(2-methyl-2,3-dihydro-1H-indol-1-y1)-2-oxoethyl]-6-(morpholin-4-
vhpyrimidin-4(3H)-one

- N-[3-(difluoromethyl)-4-fluorophenyl}-2-[1-methyl-4-(morpholin-4-y1)-6-oxo-
1,6-dihydropyrimidin-2-yljacetamide

20 - 2-[1-methyl-4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-yl}-N-(3,4,5-
trifluorophenyl)acetamide

- N-(1-methyl-1H-indol-4-y1}-2-[4-(morpholin-4-yl}-6-oxo-1,6-dihydropyrimidin-
2-yllacetamide

- 2-[2-(4-methyl-2,3-dihydro-1H-indol-1-yl)-2-oxoethyl]-6-(morpholin-4-
25  ylpyrimidin-4(3H)-one

- 2-[2-(3-methyl-2,3-dihydro-1H-indol-1 -yl)-2-oxoethyl}-6-(morpholin-4-
yl)pyrimidin-4(3H)-one

- 2-{2-(4-fluoro-2,3-dihydro-1H-indol-1-yl)-2-oxoethyl}-3-methyl-6-(morpholin-



- 1 -{[4-(rorpholin-4-yl1l)-6-0x0-1 ,6-d ihydropyrimid in-2-yl]acetyll-2,3-d
hyd rolH i ndol e- 2- car boxam de - 3-methyl-2-[2-(2-methyl-2,3-d i hydro-1
Hindol -1 -y1)-2-oxoethyl]-6-(morpholi nl5 4-yl)pyrimdin-4(3H)-one
2-[2-(6-fluoro-2,3-di hydro-1 Hindol-1

-y1) - 2- oxoet WQ1R0B1/BOREKL46- (mor phol i n4-yOpyrimid i pcd/BHR0209051375
2-{2-[(3S)-3-nethyl-2,3-di hydro-1

H-i ndol-1-y1] - 2-oxoet hyl | - 6- (mor phol i n-4- yOpyri m di n-4(3H) -one 20 -

2-{2-[ (3R) - 34vbpMiimidin3d (B hodeo- 1 H i ndol -1 -y1] - 2- oxoet hyl}-6- (norp hol
in-4- yOpyrimid in-4(3H)-one - 242-(5, 6-difluoro-2,3-di hydro-1 Hindol-1

- y1) - 2- oxoet h@{2~(3-fluotdr|3-Gihydrariduiadl-yIR2doxtREwW - 6omdtph Bt ne -
2-[2-(4,5-d ifluoro-2 ,3-d i 3qudro- 1 I—?—l?1 ndol - I }%&Bhgﬁﬁg%ﬁ 3- et hyl - 6-
25 (nor phol | ANNAAeY di n- 4(3H) - one

2[ 2- (1, 3-di hydro-2H-i soi ndol- 2-y1) - 2- oxoet hyl ] - 6- (nor phol i n-4-y1) pyri m di n4
(3H) - one l\l—'(gig'éﬁfblqﬁﬁ}@pﬁé’mylﬂrcw -ipdpht 1yt drpkoethyl]-3-methyl-6-(morpholin-

hol i B 44 \ho P30 i hyd i mi di n-2-yiiacetanide -
o1 el Pl A 2 acean o
(5-chi c ‘ are |
%q(o > I[ 7 ( Lgdf‘gi@ %%F’}'Q%%‘-‘é‘lyﬁy%l%("ﬂpmWBT‘L-XD@QXOZJ Sxdbydsppyrigiidiner phol i n

5 4-yQopyri nnk-gtljacetbdifle one -
N44-f | uor o- 2- (pi peri di n-4-yl net hoxy) pheny1l] - 214- (nor phol i n- 4-y1) - 6- oxo- 1, 6-

di hydropyri n 2liny2(pfdré LAS 2_qi AH Y .
242- (5-chl or o%, g; ((:I%;dﬁgﬁﬁtgigq%is )(/ﬂif}y_dic_) g)ﬁo@tdﬁg/ﬂ]w]& %?%WBDT%(@QW%WWH md
in 4 one 10 4-yl)pyrimidin-4(3H)-one
242- (4- br ono- 2, 3-di hydr oi ndol- 1-y1) - 2- oxoet hyl ] - 6- nor phol i n- 4-y1- 3Hpyri m di
n 4 one 10 -2-[4-(morpholin-4-yi)-6-oxo-1,6-dihydropyrimidin-2-vll-N-{2-12~(piperidin-1-

. td N qz-(fj%eff-lgjoxoet hyl )

2-(2-{(39)-3;](di net hyl am no) net hyl ] - 2, 3-di hydr o- IH | ndo
- 6-(nor pholxl)%&hﬂ’v yﬁ?ﬁ‘?tﬁnﬁ‘(‘%l-l) -one
- N-[2-(2-methoxyethoxy)pheny!]-2-[4—(morpholin-4-yf)-6—oxo-1 ,6-
dihydropyrimidin-2-yllacetamide
- 2-[2-(4-hydroxy-2,3-dihydro-1H-indol-1 ~yl}-2-oxoethyl]-3-methyl-6-
15 {morpholin-4-yi)pyrimidin-4(3H)-one
- 2-[2-(4-methoxy-2,3-dihydro-1H-indol-1 -yl)-2-oxoethyl]-3-methyl-6-
(morpholin-4-yl)pyrimidin-4(3H)-one
- 2-[2-(3,4-dihydroisoquinolin-2(1 H)-yl)-2-oxoethyl}-6-(morpholin-4-
yl)pyrimidin-4(3H)-one
20 - 2-[4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-yl}-N-{2-[2-(pyrrolidin-1-
yl)ethoxylphenyi}lacetamide
- 2-[4-(morphalin-4-yl)-6-0x0-1 ,6-dihydropyrimidin-2-yl]-N-[2-(pyridin-3-
yimethoxy)phenylflacetamide
- 3-methyl-2-[2-(4-methyl-2,3-dihydro-1H-indol-1 -yl}-2-oxoethyl]-6-(morpholin-
25 4-yl)pyrimidin-4(3H)-one
- 2-(2-{3-[(dimethylamino)methyl]-2,3-dihydro-1H-indoi-1 -yl}-2-oxoethyl)-6-
(morpholin-4-ylypyrimidin-4(3H)-one

- 2-[2-(4-bromo-2,3-dihydro-1H-indoi-1 -yi)-2-oxoethyi]-3-methyi-6-(morpholin-



2-(2-{(3R)-3-[ (di et hyl am no) net hyl ] - 2, 3-di hydr o- 1Hi ndol - 1-y11- 2- oxoet hyl)
- 15 6-(norpholin-4-yl)pyrimdin-4(3H)-one .

N-[ 4-fl uoro- 2- (2- met hoxyet hoxy) pheny1] - 244- (nor phol i n- 4-y1) - 6- oxo- 1, 6-

di hydr opyri m di n-2-yl | acet am de -

N- ( 1H- benzi de@@g_ll/ﬁ-oyﬁ)uzm (nor phol i n; 54" yl) - 6- oxo ﬁcé/ﬂz@ﬁ%ﬁd’é’fﬂﬂ di n2-y

| ]acet am de 20 -
2- hydr oxy-3-({[ 4- (m)rpholln 4-y1) - 6-0xo- 1, 6-di hydropyri m di n- 2-

| Jacetyl }anL
)2/4]2 (4- )r/ret howwgﬂgiﬁhyﬁﬂl ngol 1-y1)-2-oxoet hyl]-6-norpholin-4-yl- 3prr| m

g%nd?h%?opyrl{m'\@%g y%%%?ﬁﬂﬁ@@ﬁpﬂf- %él‘ilﬂa)"fw‘ébq(’@?%&qlé“(mOFP*}/ojl & Xt o

, 4- benzoxaz yhpEimitin-4[3H X 6ms phol i n- 4-y1) - 6- oxo-1 , 6-
di hydr opyri m di n-2-yfl acet am de - net hyl

5-f 2 y ikl 0
D011 00311450 R RCHD E%?Séb (?rg?e(}?}ﬂ‘?‘m ‘g?benzoa}“}”@i‘?%r&hohn\’ﬁ)

2- (2-{ 3- [ dyBpYNmigin-A63Heems | | - 2, 3- di hydr o- 1H i ndol - 1- y1} - 2- oxoet hyl ) - 6-
(mor phol i n-4-yQpyri m di n- 4(3H)-one - 242-(2,3-di hydro-1

H- pyr r ol of 3; 2-pthyi-2dPA(3amethyl-2; thﬁﬁmyﬂﬂ!—nﬁdcﬂmyWM)thhylﬁﬁ -(morpholin-

1) pyrim di
54)2 (5, 6-di P‘I"ﬂfﬂyH}'ﬁ‘?E Atf?hl}&’rnﬁl ndol- 1-y1) - 2- oxoet hyl ] - 6- mor phol i n- 4- y1- 3Hpyr

i m di n-4-one

2[ 4- (mor phot ?sz{zgxmetbowtbm%ﬂﬁﬁdﬁ?ﬂﬁ widal--=yil-3-exoeihyl-62(raprpholin-
t et rahydroqganyygﬁuﬁﬂ ?ggg)h_am de 10 -

212- (8-chl or 1, 4- benzoxazi n- 4-y1) - 2- oxoet hyl1- 6- ( nor phol i n4

'My?3%%&3@3?%&%@%%&Hmmvk 2 9Qell k6 {gprahalin-4-

di hydr opyr i gi)gyrimidin:i{3H)esmar de

- 1-{[4-(morpholin-4-yl)-8-oxo-1,6-dihydropyrimidin-2-yllacetyl}-2,3-dihydro-
1H-indole-2-carboxamide

- 3-methyl-2-[2-(2-methyl-2,3-dihydro-1H-indol-1-yl)-2-oxoethyl}-6-(morpholin-
15 4-yl)pyrimidin-4(3H)-one

- 2-[2-(6-fluoro-2,3-dihydro-1H-indol-1-yl)-2-oxoethyl]-3-methyl-6-(morpholin-
4-ylpyrimidin-4(3H)-one

- 2-{2-[(3S)-3-methyl-2,3-dihydro-1H-indol-1-yl}-2-oxoethyl}-6-(morpholin-4-
yhpyrimidin-4(3H)-one | |

20 - 2-{2-[(3R)-3-methyl-2,3-dihydro-1H-indol-1-yl]-2-oxoethyl}-6-(morpholin-4-
yl)pyrimidin-4(3H)}-one

- 2-[2-(5,6-difluoro-2,3-dihydro-1H-indol-1-y1)-2-oxoethyl]-3-methyl-6-
{morpholin-4-yl)pyrimidin-4(3H)-one

- 2-{2-(4,5-difluoro-2,3-dihydro-1H-indol-1-yl)-2-oxoethyf]-3-methy}-6-
25 (morpholin-4-yl)pyrimidin-4(3H)-one

- 2-[2~(1,3-dihydro-2H-isoindol-2-yl)-2-oxoethyl]-6-(morpholin-4-yl)pyrimidin-
4(3H)-one

- N~(1-benzothiophen-4-yl)-2-[1-methyl-4-(morpholin-4-y)-6-oxo-1,6-



- N-(2-hydroxy-3-nitrophenyl)-244-(norpholin-4 yl) 6 oxo-1,6- 15

di hydropyri m di n-2-yl | acet am de -

N- ( 3- cyano- 2- hydr oxypheny1l) - 244- ( nor phol i n-411) - 6- oxo- 1, 6-

di hydr opyrim di n 2-yl I acet am de -

N12- hydr oxy- 3- i.f] uor.anet hyl ) pheny1] - 244 (nor phol i n 1

di hydr opyri )ﬁtﬁ% ani de 20 - R2010 051375
242- ( 33-di net hy1 2, 3-di hydro 1H i ndol- 1- y1) 2- oxoet hyI] 6- (nor phol i n- 4-

yOpyrim din-4, | so the addition salts with inorganic and
@gﬁﬁ%wrm@w% N

organi ¢ aci RPEMYAR or gani ¢ bases, of said products of
the present invention is nost particularly

f | I t
he. pr oduct s 2R2-@50R ?q'rgi“gg'bvé)foag"wéf‘r%ti)*&Btﬂr@XO%tbvlﬂ@s(ﬁmmhﬁlgﬁ-ﬂo the

follow ng f
214- ( nor phoﬁ”ﬁyt{ﬁ‘?ﬂ _éi_’:H}(gn?[ 6- di hydropyri m di n-2-y11- N- phenyl acet am de -

;)II- j( jcfe!t al;(r)n'r gg%w@_@g%)&ﬁ%pﬂghﬁfw 6841 F‘ﬁ'ﬁ?ﬁlﬁﬁﬂﬁrg %//?C{bﬁg_%r mnarglhrc])hr%

0xo0- 1, 6--db hyldylgmpyinnidini-4d3k)oney| ] acet ami de -
N[ 3- (di net hyl am no) phenyl1] - 244- (nor phol i n- 4-y1) - 6- oxo- 1, 6-

di hydr opyr i mNUAfdodt2AsipeAdindRyfnethoxy)phenyl]-2-[4- h -
N-(2,4-difl uor(g henyl)%gE (m)rE)(ho 4)py1)¥ -o[xo(mm% (()J"h OGp}(/)f‘(lor;II%I n- 2-

yf | acet ani ddlihydropyrimidin-2-yljacetamide

N- (3, 4-di fl uorophenyl) - 2[ 4- (nor phol i n-4-y1) - 6-o0xo- 1, 6-di hydr opyri m di n- 2-
yl I acet am de 2-[2-(5-chloro-2,3-dihydroindol-1-yl)-2-oxoethyl]-6- morpholm-4-y[-3H-

2[ 4- (nor phol n- zfz 6- oxo- 1, 6- di hydropyri m di n-2-yli-N(thiophen-3- 10

yl ) acet ani d&¥! "Njil' PPGor o- 3- rret hoxypheny1) - 2[ 4- ( nor phol i n- 4-y1) - 6- oxo- 1, 6-
di hydr op rimdi yflacetam d

N-(2-flu popt’?et?y(f)'b@{mp @rﬁ)?jkﬁ'ﬁgm'mﬁd Wh-2eoxpedhvl]-6-raempatiadyrii3d-di n- 2-
ylJacetam d

N- (2- et hy!l S’ﬁ’eny%‘-“z[’ﬂ?( mor phol i n- 4-y1) - 6- oxo- 1, 6- di hydr opyri ni di n- 2-

ytlacetam de 55 ¢38)-3-(dimethylamino)methyi}-2,3-dihydro-1H-indol-1-yl}-2-oxoethyl)-
6-(morpholin-4-yl)pyrimidin-4(3H)-one

- 2-(2-{(3R)-3-{(dimethylamino)methyl]-2,3-dihydro-1H-indol-1-yl}-2-oxoethyl)-
15  6-(morpholin-4-yl}pyrimidin-4(3H)-one

- N-[4-fluoro-2-(2-methoxyethoxy)phenyl]-2-[4-(morpholin-4-yl}-6-oxo-1,6-
dihydropyrimidin-2-vilacetamide

~ N-(1H-benzimidazol-4-yl)-2-[4-(morpholin-4-yi)-6-0x0-1,6-dihydropyrimidin-
2-yllacetamide

20 - methyl' 2-hydroxy-3-({[4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-
ylJacetyl}amino)benzoate

- 2-[2-(4-methoxy-2,3-dihydroindol-1-yl)-2-oxoethyl]-6-morpholin-4-yl-3H-
pyrimidin-4-one

- N-(3-bromo-2-hydroxyphenyl)-2-[4-(morpholin-4-yl)-6-oxo-1,6-
25 dihydropyrimidin-2-ylJacetamide

- N-(3,4-dihydro-2H-1,4-benzoxazin-8-yl)-2-[4-(morpholin-4-yl)-6-oxo-1,6-
dihydropyrimidin-2-yl]acetamide

- methyl 5-fluoro-2-({{4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-



[ [ yrin di n- 2-
- - (mor phol i n- 4-y1) - 6- oxo- 1, 6- di hydropyri m
-I i\taf:tzat gﬁ} gce)xypherlyﬁz ( g[ g f:li fl 5oropheny1) -2[4-(nmorpholin 4 yl) 6
> [ tam de -
o (3 bee d:‘ Ihyd: gpﬁreln;nldl- g[ i ( rzrgr glhz)?lcﬁ 2- y1) - 6- oxo- 1, 6-di hydropyri m di n- 2-
N'E |(§.E:2E glm dg%!o p2011/0)01114 30 dih drPOCT r!]Rn%ocin,«(_%1375
_ KI—(34I uor _oghenél) - 244- (nor phol i n-410- 6- oxo- 1, 6-di hy p o
X oo oo yliacatybam: 7188¢ | n- 4- y1) - 6- 0x0- 1, 6- di hydropyri mi di n- 2-
NI- I(4- CPl (r)n'r ggﬁﬁﬂ%t)’i%'[ﬂmhﬁzl i n- Iélflyif) y6) 0x0-1, 6-di hydropyri m di n-2-y1] - N43-
eta - - ( i n- : (
o s o gt 8 oo,
(S o Smop e h BRI At ore c
3 (21 : - 2 henyl ] - 214- ( nor phol i n-4-y1) - 6- 0x0-1, 6-
31'4 ﬁy((jrzogﬁ |h>r:1|" g{[ggg’[}?‘%f‘é@éfﬁmyﬂi’]é"do[f?'ﬁeblbyﬁdinJ-yI)—a’z-oxozethyl]-G-(morpholin_4-
| iritnidi - - - di hyd rimdin-2-
3-({[4-( ”Tﬁrpj’il%yrmérrﬁl&(%a}e-ﬁ_dﬁgo_ 1, 6-di hydr opy
yl Jacetyl | am no) benzoa

i » - di i mdin-2-yliacetyll am no)benzoic
10 aci g e A BInGRE s idichointol. 2 Gxoethyl 6 morpholin 4.y at
10 aci

2[ 4- (mor phol pyirdidingd-oBeoxo- 1, 6- di hydr opyri ni di n- 2- y1] - N43- ( pr opan- 2-
NS ety s imo bty i -baBohiid & QYA gy 1 m 1 - >

le- J( g?g;gm)fljgégweﬁﬁféﬁﬁftﬁﬂﬂmetamidphoI i n-4-y1)-6-0x0-1, 6-di hydr opy-r i mi di n2
N (L | il o2 B-4Pugnce2 - imbei o i BN RN -
?Q'(gcg;:?og%é’ﬂ%f{rnﬂﬁ'ﬁ?"t(ﬁw-m&| i n42y1)1) 62?20( ﬁn?pﬁlolh?/ﬁrng;lﬂ) m di n-2- 20
i acetan ey ol et a2 v 20 (ool 1 1

dihydropyrimidin-2-ylJacetamide

- N-(2-hydroxy-3-nitr0phenyi)-2—[4—(morpholin-4—yl)-6-oxo-1 ,6-
15 dihydropyrimidin-2-yl]acetamide

- N-(3-cyano-2-hydroxyphenyl)-2-[4-(morpholin-4-y!)-6-oxo-1 ,6-
dihydropyrimidin-2-ylJacetamide

- N—[2-hydroxy-3-(trif!uoromethyl)pheny!]-2-[4~(morpholin-4-yl)~6-oxo-1 ,6-
dihydropyrimidin—2-yl]acetamide

20 - 2-[2-(3,3-dimethyl-2,3-dihydro-1 H-indol-1—yl)—2~0x0ethy!]-6-(morpholin-4-
yDpyrimidin-4(3H)-one

and aiso the addition salts with inorganic and organic acids or with inorganic
and organic bases, of said products of formula (1).

The subject of the present invention is most particularly the products of
25 formula (1) as defined above, corresponding to the following formulae:

- 2—[4-(morpholin~4-yl)-6-oxo—1 ,6-dihydropyrimidin-2-yl]—N-phenyfacetamide

- N-(4-ﬂuorophenyl)—2-[4-(morphoIin—4-yl)-6-oxo—1 ,6-dihydropyrimidin-2-
ylJacetamide



- N-(4-fluoro-3-nethyl phenyl) - 244- (nor phol i n4-y1) - 6- oxo- 1, 6-
di hydropyri m di n-2-yl | acet am de 25 -

N- ( 3-chl or o- 4-fl uorophenyl) - 2[ 4- (nor phol i n-4-y1) - 6- oxo- 1, 6-
di hydr opyri m di n-2-yl ] acet am de -

2[ 4- hol.i n-4- - - -1, 6-di hyd imdin-2-yli-N ridin-3-
y[OaC((a':rg%Pdg wo %323{%}‘16’&%8 2- net Ly%lp[]gg ril) fn2[ |4n( m¥$%T4%£%Q%4Q%l%&%- 1, 6-
di hydr opyri m di n-2-yl j acet am deI - . 6 di hvd i

3- hyd h - 2] 4- in-4-v1)-6-0x0-1,6-di I QpyeL.i in-2-
DII- ]( ace?ainpé)éqgﬁg%hgo( %FB@?M)gé'%fmlﬁ?ﬁm&ﬁé@%@éf%} M‘ﬂﬁa RYHE -'9%‘- 6- oxo- 1, 6-
d hyd ropyriylifacethmide- 2-yl ] acetam i de - '
2[ 4- (nor pholi n-4-yl)-6-o0xo0-1, 6-di hydropyrimdin-2-y1]-N (3, 4, 5-

trifl h hitth i -2.14.- in-4-v[)-6-0xo-1.6-

N 411 vor 6 3¢ Ry ds i AE T phem ;2 1 (rarmholin 6018 6 oxo-1,6- 10

di hydr opyr i rdildydropysridic@tdjaicatamide ]

N- ( 3-cycl opropyl pheny1l) - 2[ 4- (nor phol i n- 4-y1) - 6- oxo- 1, 6-di hydropyri m di n- 2-
yl ] acet antde N-(R4(@fiinyrdphayyipe(ncphdinc4mt)mhoko-1; 8- diHydrébyrimidin-2-

0x0-1, 6-di hydr opyri.m di n-2- yl]acetam de 15 -

N13- (di f | uor¥ ﬁ'ﬁ&%‘ﬁ%&?’phenyl} - (2114- (mor phol i n- 4-y1) - 6- 0xo0- 1, 6-

di hyd i mdin-2- tam de -

|\L ( Z- 1[ F%: IoTﬁk@ﬁrﬂiﬁ%ﬁéﬁ@%ﬂ-@ﬂ&(wﬁmm—ml)fﬁ-qudaaﬁihyquwrimidin-z-

di hyd i gpdi = ropanam de -

Nl-(g, gog?l:r{e{vlggkgﬁénr{ka %pz I[04- (nor phol i n-4-y1) - 6-0xo0-1, 6-di hydropyri m di n- 2-
20 vyl t am 7 . . . .

N (o dor o- 2 RelmgPBRER Y- Srok0¢ rBrihesirPRYTImisly 26 e thioghen-3-

di hydr opyoi iilyacetatige] acet am de - S

N- (1, 3-benzoxazol - 4-yl)-2-[4-(norpholin-4-yl)-6-o0xo0-1, 6-di hydropyri m di n- 2-

yl ] acet am de N24-fluoro-3- -2-[4- in-4-v)-6-0xo-1 .6~
2[ 4- ( mor phol i_%—§4- A S v Rt el v
(trif1 uor onelihydeopypireidin-Padlecetsimide
- N-(2-fluorophenyl)-2-[4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-
ylacetamide

15 - N-(2-methylphenyl)-2-[4-(morpholin-4-yi)-6-oxo-1,6-dihydropyrimidin-2-
yllacetamide
- N-(2-methoxyphenyl)-2-[4-(morpholin-4-yl}-6-0x0-1,6-dihydropyrimidin-2-
yi]Jacetamide

- N-(2,3-difluorophenyl)-2-[4-(morpholin-4-yl}-6-oxo-1,6-dihydropyrimidin-2-
20 * yllacetamide

- N-(3,5-difluorophenyl)-2-[4-(morpholin-4-yl)-6-0x0-1,6-dihydropyrimidin-2-
yllacetamide

- N-(3-fluorophenyl)-2-[4-(morpholin-4-yi)-6-oxo-1,6-dihydropyrimidin-2-
yllacetamide '

25 - N-(4-chlorophenyl}-2-[4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-
yllacetamide

- N-(3-methoxyphenyl)-2-[4-(morpholin-4-yi)-6-oxo-1,6-dihydropyrimidin-2-
yl]lacetamide



- 2[4-(norphol i n-4-y1)-6-o0xo0-1, 6-di hydropyri m di n-2-y11- N43- ( pr opan- 2-
yl oxy) phenyl ] acet am de -

N- (4-fl uoro-2- met hoxyphenyl) - 214- ( nor phol i n- 4-y1) - 6- oxo-1, 6-

di hydropyri m di n-2-yl | acetam de - 2-nethyl propan-2-yl

(213- ({[ 4- (s PA@ii fodhrdily - 6- 0x0- 1, 6- di Rydropyrim i %&ﬁRé’H@f@éi’ﬁ'}?m

i no) phenyl ] et hyl }carbam ate 5 -
N44-fluoro-3-(trifluoronethyl)phenyl]-244-(norpholin4-yl)-6-o0xo-1, 6-
di hydr opyri mialj ' =1 a.di TIPSR o
N- (3- et hynyl hfeﬂfy'ﬁ??ﬂﬁ’ﬁﬁ?%%?”ﬁ o 1 Gy drogymidin- 2 IsNAS S opyri mi di n- 2-

yfl acet am dd rlﬂuoromalttwl)pbgnylﬁmtamndexy) pheny1] - 244- (nor phol i n- 4-y1) - 6- oxo- 1
, 6- 10 di hydropyri m di n-2-yl]acetam de - '

N- (4-f | uor o--Nif§-drompphemyl -2-[2{(rhof piosliphyi 76-8xy-3 B divyardbyfimidin-2-

di hydropyri mdi n- 2-yl ] acet am de -

2-12-(2, 3-di31‘ﬂ§‘8?@-“1'ﬁ€i ndol- 1-y1) - 2- oxoet hyl | - 6- (nor phol i n- 4-y1) pyri ni di n4(3
H)-one 15 - N- ([3- cycl opropyl 4 fluorophenyl)-214-(norpholin-4-y0-6-o0xo-1, 6-
di hydr opyfi miNiBr{2mathdeenan-2wl)phenyll-2-[4-(morpholin-4-yl)-6-oxo-1,6-

2[ 4- ('mor phoIdi%ﬁgéa%@ggé%ﬁc_@fa%ggdr opyrimdin-2-A N (2,3, 4-

trifluorophen

N 4-f | uor o- Sﬁéﬁygéw?g@ﬁ@%%%ﬂ%%% 6-%!64'6{11%1[ p@?ilmii&hfrz-_yl) -6-0x0-1, 6- 20

di hydropyrim

NA3- ( 2- hydr gigeefysmimsieandaté44- (mor phol i n- 4-y1) - 6- oxo- 1, 6-
di hydropyri m di n-2-yl ] acet am de -

N- ( 3-1 odophe _ B Y &) aife : -dish rim N - 2- .
Vi1 acetam derﬁégl{ @ﬂne&r;ﬁt hyml ARDAY-BRsE- Y B)aiRy o ByrmBn o MR T §)i&noic
2-f1 uor 018- @Jdi- (nor phol i n- 4-y1) - 6- 0x0- 1, 6- di hydr opyri mi di n- 2-

yl Jacetyl }am no) benzoate - N-(3-ethoxyphenyl)-244-(norpholin-4-yl)-6-0x0-1

, 6- di hydr opy2-Hi-@norpRoliy4j @6t 1,8«iihydropyrimidin-2-yl]-N-[3-(propan-2-
yl)phenyllacetamide

- N-(3-methylphenyi)-2-[4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-
yllacetamide

15 - N-(3-cyano-4-fluorophenyl)-2-[4-(morpholin-4-yl}-6-oxo-1,6-dihydropyrimidin-
2-yllacetamide

- N-(1H-indazol-6-yl)-2-[4-(morpholin-4-y1)-6-ox0-1,6-dihydropyrimidin-2-
yllacetamide

- N-(3-cyanophenyl)-2-[4-(morpholin-4-y1)-6-oxo-1,6-dihydropyrimidin-2-
20 yllacetamide

- N-(5-fluoropyridin-2-yl)-2-[4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-
yllacetamide
- N-(4-fluoro-3-methylphenyl)-2-[4~(morpholin-4-yi)-6-oxo-1,6-
dihydropyrimidin-2-ylJacetamide

25 - N-(3-chloro-4-fluorophenyl)-2-[4-(morpholin-4-yl)-8-oxo-1,6-
dihydropyrimidin-2-ylJacetamide

- 2-[4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-y{]-N-(pyridin-3-
ylh)acetamide



- N-(2,4-difluoro-3-net hwyphenyl)-2[ 4- (nor phol i n-4-y1)-6-o0x0-1,6- d hyd
ropyrimid in-2-yllacetamide -

2[ 4- (nor phol i n-4-y1) - 6-o0xo0- 1, 6-di hydropyri m di n-2-y1J-N1- (2, 4, 5-
trifluorophenypacetam de 5 -

N- (3, 5-di chl gr o 4- ophenyl) - 2[ 4- (nor_phol i n-4-y1)-6-0x0-1,6- d hyd
roE)yri mid |‘9¢1%0#%§%££1 i ée) - (g Y )PCT/F32010/0513¥5
212- (2, 3-di hydro-4H 1, 4- benzoxazi n- 4-y1l) - 2- oxoet hy1] - 6- (nor phol i n- 4-

yQopyri m di n- H).: one .
N- (4-f1 uor o-‘g'_g"r?{f‘ffv‘é’ﬁ‘?f@w%hyﬂ%{’z?-“y%ﬁﬁBV?frl?hﬁl'%ﬂ'}356388:h?s- di hydr opyri ni di n1
0 2-yl ] acet afihg@ropyrimidin-2-yljacetamide , .
2-fluoro-5-(114- (nor phol i n-4-y1)-6-o0xo-1, 6-di hydropyri m di n- 2-
yl]acetyl | ang j SLozr4- iN-4-v}-6-0x0-1 8-di imidin-2-

(5-f 1 uor o- 2%53?9@3@2%%@ 2 MR fovl)-6rox95 1. G-diydrqpyrigmidip-2
i hydr opyri miy]acetargidel ] acet am i de 15 - '
N- ( 2- br ono- 4- f | uor ophenyl) - 244- ( nor phol i n- 4-y1) - 6- 0x0- 1, 6-

h

(

(

di hydr opysi m Ni(8-bremolsfieb@phdayh-2-[4-(morpholin-4-yi)-6-oxo-1,6- _ _
N-(4-fluor ophgg({é) -241-net hyl- 4- (nor phol 1 n-4-y1)-6-0x0-1,6- d ihydro pyrim

di n-2-yl 4 Ryeidin-2-yilacetamide

N- (3-chl oro-4-fl uorophenyl)-2-[ 1- nmet h'?/nl- 4- (nor phol i n-4-y1) - 6-o0xo-1, 6- 20
di hydr opyr i mi2t4r{mosghodine-girbexo-1,6-dihydropyrimidin-2-yl]-N-(3,4,5-

N (3- br oMo KRy RLhEtifgh (mor phol i n-4-y1) - 6-0xo- 1,6 d i hyd ropyrim

2e et B ot AR il

H i ndol- 40y]dih?cﬁr6p%ﬁfﬂfdhﬁlgéhﬁtét@fﬂ-ihe6' 0x0- 1, 6-di hydropyri m di n-2- yl]acetam
ide - N-(4-fluorophenyl)-3-nethyl-2[4-(norpholin-4-yl)-6-o0xo0-1, 6-

di hydropyri mpdi/8-~¢z N TR o A -Boavad Bodi

N4 {1 o o 3. R CHo IR 4 Imorpholinca- ik Srote-h Sy ydiopyimidip:2-

di hydr opyr i njlldicata@nige] acet am de -

N-(4-fluoro-3-iodophenyl) - 244- (nor phol i n- 410- 6- oxo- 1, 6- di hydr opyri m di n2-yl
]l acetam de - N-(2-hydroxyphenyl)-2-{4-(morpholin-4-yi)-6-oxo-1,8-dihydropyrimidin-2-

yllacetamide

15 - N-[3-(difluoromethoxy)phenyl]-2-[4-(morpholin-4-yl)-6-oxo-1,6-
dihydropyrimidin-2-yllacetamide
- N-(4-fluoro-3-methoxyphenyi)-2-[4-(morpholin-4-y1)-6-oxo-1,6-
dihydropyrimidin-2-yl]propanamide
- N-(2,3-dimethylphenyl}-2-[4-(morpholin-4-yl)-6-oxo0-1,6-dihydropyrimidin-2-
20 yllacetamide
- N-(2-fluoro-3-methylphenyl)-2-[4-(morpholin-4-yl)-8-ox0-1,6-
dihydropyrimidin-2¥yl]acetamide
- N-(1,3-benzoxazol-4-yl}-2-[4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-
yllacetamide '
25 - 2-[4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-yl}-N-[3-
(trifluoromethoxy)phenyl]acetamide
- 2-[4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-yl}-N-[3-(propan-2-
yloxy)phenyl]lacetamide



5 - 2[4-(norpholin-4-yl)-6-o0xo0-1, 6-di hydropyrim din-2-y1]-N43-(1, 1, 2, 2-
tetrafl uoroet hoxy) phenyl]acetam de - N-[3-(difluoronethyl)

4-fl uorophenyl] - 2[ 4- (nor phol i n-4-y1) - 6- oxo- 1, 6-

di hydropyri m di n-2-yl ] acet am de -

2, 2-di fI uor o¥R12041¥PQ4Rdheny1) - 244- (moBphol i n- 4- y1)pc/wea01,060548 75
di hydropyri m di n-2-yl ] acet am de -

N- (3, 4-di fluogophenyl)-2-[ 1- et hyl - 4- (nor phol i n-4-y1) - 6-oxo- 1, 6-

di hydropyri ni &"@-‘%%’P]%Elﬁ[tmenyi)-2-[4—(morphoIin-4-y[)-6-oxo-1,6-

2.[2- (2, 3- o gl ritiodsfadetbinfie 0t P11 -3 methy! - 6- (mor phol i n- -

N- ( 3- br ono- 4- 5| - - 1- 4- (nor phol i n- 4-y0- 6- oxo- 1, 6-

di gydr opyrim ﬁ%%fh ‘?Qﬁ?é’ﬁ%’ﬁﬁﬂ(mmho""-‘Ey')-ﬁ-oxo-1,G-dihydmpyrimidin-Z-

N- [ 4- f | uor o- Piddendy=ewin Hﬁﬁ'yﬂ@t'ﬁ?l}&’ébaﬁfh]té met hy1- 4- (rnor phol i n-4-y1)-6-o0xo0l
, 6-di hydropyri m di n-2-yf| acétam de - N (3-cycl opropyl phenyl) -241- net hyl

4 (nmor phols n- H=pMGh@re3% ks j _{i%ﬁ%n- -yl ]acetam de -

N- (4-fl uoro- 3- rr[xe{t hoxypg(gny'%n-)%%ﬁ)rp@ﬁ%@@fg-[? ﬂ%‘%l’ﬁ"—‘%’%}”—‘%‘ﬂ@@m- 1, 6-

di hydr opyr i n§liByéropysiinicio &-ytacdtamide

N- (1- benzof ur - 410- 244- (nor phol i n-4-y1) - 6- oxo- 1, 6-di hydr opyri m di n- 2-

yl j acet am de- Id43-ethynylphenyl)-2-[4-(morpholin-4-y1}-6-oxo-1_.6-di o

241- et hy1- 4-%@%@ in-4-yl)- 6-( oxoFi 1, 6- dy ydcr»f)op;l/’rGi grllh&(ljrr?-%['%{im I\llpp'henyl acet a
m de N-(:’X Chtids. hydr oxypheny1l) - 2[ 4- (nor phol i n- 4-y1) - 6- oxo- 1, 6-

di hyd imdin-2-yl tam de -
242" (411 wor VAR PRATRHORIPhB 2 {4 morBhalinadyye-bx@A(0r phol | n- -

)2/- % rz)yz Iélmég: crgf'g}g%bqéy@ﬁﬁj;@rzyuﬁgﬁwgf 1-y1)-2-oxoet hyl ] - 6- (norpholin-4-

S i di e one..-
e 3 et hyny SV FTHBRE Ay PbeRY Aol TP ol sk 60501, 6-

di hydropyri mildydregynthidas-elyiBce@mide - .

2-[ 2-(4-hydroxy- 2, 3-di hydro- 1H-1 ndol- 1-y1) - 2- oxoet hyl ] - 6- (nor phol i n-4- 10

yl) pyrim di n-240343) 3.908/dro-1 H-indol-1-yf)-2-oxoethyl]-6-(morpholin-4-yl)pyrimidin-
4(3H)-one

15 - N-(3-cyclopropyl-4—ﬂuorophenyl)—2-[4-(morphoIin-4-y!)—6-0xo—1 ,6-
dihydropyrimidin-2-ylJacetamide

- 2-[4-(morpholin-4-yl)-6-ox0-1 ,6-dihydropyrimidin-2-yl}-N-(2,3 4-
trifluorophenyl)acetamide

- N-[4~ﬂuoro-3—(triﬂuoromethoxy)phenyl]-2—[4-(morpholin-4-yl)—6-oxo-1 ,6-
20 dihydropyrimidin-2-yljacetamide

- N-[3—(2-hydroxyeth0xy)pheny|]—2-[4-(morpholin-4-y!)—6-oxo-1 ,6-
dihydropyrimidin-2-yljacetamide

- N-(3-i0d0phenyl)—2-[4-(morpholin-4-yi)—6-oxo-1 ,6-dihydropyrimidin-2-
yllacetamide '

25 - methyl 2-fluoro-5-({[4-(morpholin-4-yi)-6-oxo-1 ,6-dihydropyrimidin-2-
vllacetyi}amino)benzoate

- N-(3-ethoxyphenyl)-2-[4-(morpholin-4-yi)-6-oxo-‘l ,6-dihydropyrimidin-2-
yllacetamide



- 2-[2-(4,6-difluoro-2, 3-di hydro-1Hi ndol- 1-yO0-2- oxoet hyl ] - 6- (nor phol i n- 4-
yQpyri mdin-4(3H)-one and al so the addition salts with inorganic and
organic acids or with inorganic and organi c bases, also products of fornula
(I'). 15 A subject of the present invention is also any process for

preparing thgops@figérpia fornula (1) as,defined abO¥ET{FR203|LO78g1?Q]?§dUCt S
orga

according to the invention may be prepared using conventiona
chem stry net hods. Preparation of conpounds of forrmula (I) 20The products

of general f'ONI('E!@dmhbr&g%tﬁb%ﬁﬁhygé%gﬁéféﬁbﬁ%@é@FEW'%Y in particular

be prepared as indicated in ge OowWw. In'this respect,
t he met hods dibgdnoppeaidiaZrdlacetamidet ute a |inmitati on of the scope of the

i nvention, as regards the methods for preparing the clained conpounds.
25The pr epar-a2-H{4{morphdlihel-gy-armtes $,6adihyth@ppriesdint2-yInMe@t4 gn gi ve
iIIustratio(reis. of the schenmes below. formula Cto (l)-d as defined in
general scheffldorpRheRYllRqelRMid&ner al scheme 1A - In general scheme 1A: 5The
am nal ketene B can b ained fromthe imnoether A or fromthe

bt
conmer ci aPl y 'ﬂdﬁiﬁ“&iﬁhgr&ﬁffhﬁﬁ@@%fﬁd)e?{‘h{mcm|iniﬂﬂeylé‘@mxcby,&—eact ion with
nmor phol i ne |mh?dr.agwﬁﬁi]%@ggﬁ&g%ﬁhganol , at a tenperature of between 0C anql

the boiling pofnt ccording to the process descri bed by

Landwehr J. inJ em 2006 9, 4327-4332. 10The ester C can
be obt ai ned ]| '[$' L%QTWFBWHEA’%WWEZ%%QﬁéZ'BXW_ Mﬁ%ﬁé"‘?r RYEther A, or
the am noacrwjtmrﬁmi@ial.z;(gﬂg.bnbher eof, in a solvent such as ethanol, at a

t enperature of between 20C and the boiling point of the solvent.

Al ter nati vel yN-(BliRiofSB&HitrSplétiy o8 (2 BhBhTHen ALy i) 806 R 6-dh§ Al Rhhidin-
10 2-yllacetamide :
- 2-fluoro-5-({[4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-
yllacetyl}amino)benzoic acid
- N-~(5~fluoro-2-hydroxyphenyl)-2-[4-(morpholin-4-yl)-6-oxo-1,6-
dihydropyrimidin-2-yfJacetamide
15 - N-(2-bromo-4-fluorophenyl)-2-{4-(morpholin-4-yl)-8-oxo-1,6-
dihydropyrimidin-2-ylJacetamide
- N-(4-fluorophenyl}-2-[1-methyi-4-(morpholin-4-y1)-6-oxo0-1,6-
dihydropyrimidin-2-ylJacetamide
- N-(3-chloro-4-flucrophenyl)-2-[1-methyl-4-(morpholin-4-yl)-6-oxo-1,6-
20 dihydropyrimidin-2-yl]acetamide
- N-(3-bromophenyl)-2-[1-methyl-4-(morpholin-4-yi)-6-0xo-1,8-
dihydropyrimidin-2-yllacetamide
- 2-[1-ethyl-4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-yI]-N-(4-
fluorophenyljacetamide
25 - N~(1H-indol-4-yl)-2-[4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-
yllacetamide
- N-(4-fluorophenyl)-3-methyl-2-{4-(morpholin-4-yl)-6-oxo-1,6-
dihydropyrimidin-2-yllbutanamide



15 between norpholine and an excess (for exanple 3 equivalents) of .

i mnoether A (or of the am noacrylate tautomer thereof), in a solvent such
as ethanol, at a tenperature of between 20C and the boiling point of the
sol vent . The carboxylate D can be obtained by hydrolysis of the ester

Cin the presence J;S? a base such as sodium hydroxide_ or lithium hﬁjr oxi de,
in a sol vent"S ALY ahydr of uran or 3fet hanol , atPEE{ERARIM B 3T

between 5 0C and 30C The amides (1)-a can be obtained fromthe

e R e e bR BSecTEe o °
di met hyl am '&W&BM{ irﬁ%‘irﬁl?%}'a%%idem' MV o ) -
[ 4- (4, 6-di met hoxy-1, 2, 3-triazin-2-yl)-4-net hyl nor phol i ni um chl oride], 10

BOP [ b tr c s iSO j j . hat e],
PyBCP | benz ot L e A ol B P o]
PyBROP [ br or&yllacgtymidal i di nophosphoni um hexa- o

fl uor ophosphat e] , HATU[ O- ( 7- azabenzotri azol -1-y1)-1, 1, 3, 3-tetranet hyl -

ur oni um Bexaa‘—[m@ﬁ@mh@ﬁma\}l)ib-cﬁcb-ﬁB-di@]’rbEﬁ@hidiﬂm%PN}’[BEm2192,'2i-aZO' e- 15

/et hyl dinmethyl am noProp | carbodiinide mxture], in a solvent such as
N, Ndi net hyl ftﬁ%ﬁﬁlﬂﬁrﬁé,hoﬁy%hﬁﬂﬁﬂz@%@mﬁiﬁ)l , water or nethanol, at a
tenperature of between 20C and 50C, for instance under the conditions
descri bed by Ndjr(difiuomathy)-4eiuoropharai]-2dre(morphatio B-yl56:0xt6%,6-1558. The

amdes (I)-a;ca | so. beobt ai ned fromthe ester C by reaction of 20 an
am ne RI1- NHéj'ﬁ%d}f)ﬁ%r?'ﬁpb&'&@@%%ngﬂeagent such as trinethylal um ni um or
pot assi um tert - but oxi i,h a solvent such as taql uepne, tefrahydrofuran or
N, Ndi net hy! f'%%ﬁﬁ%?ﬁf\g{“'ﬁu?f ePYard-GrorpBe Ay porear, 150C, for

i nstance 1gnqfK drgg wARGH-DL MBS eHpsae bed by Perreux L. et al. in Tetrahedron
2003 (59) 21853-/21 5 and bﬂAuzeI oux, Petal. in J. Med. Chem 2000,43 (2),

25 190-197._GengiiahinaspNEn Bo-(1 WReA) i ARG R 0L 051375

dihydropyrimidin-2-ylJacetamide
- 2-[2-(2,3-dihydro-1H-indol-1-yl)-2-oxoethyl]-3-methyl-6-(morpholin-4-
yhpyrimidin-4(3H)-one

15 - N-(3-bromo-4-fluorophenyl}-2-[1-methyl-4-(morpholin-4-yl)-6-oxo-1,6-
dihydropyrimidin-2-ylJacetamide
- N-{4-fluoro-3-(hydroxymethyl)phenyil-2-[1-methyl-4-(morpholin-4-yl)-6-oxo-
1,6-dihydropyrimidin-2-ylJacetamide
- N-(3-cyclopropylphenyl)-2-[1-methyl-4-(morpholin-4-y|)-6-0x0-1,6-

20 ~ dihydropyrimidin-2-yflacetamide
- N-(4-fluoro-3-methoxyphenyl)-2-[1-methyi-4-(morpholin-4-yl)-6-oxo-1,6-
dihydropyrimidin-2-yllacetamide
- N-(1-benzofur-4-ylt)-2-[4-(morpholin-4-yl)-6-oxo-1,8-dihydropyrimidin-2-
yllacetamide

25 - 2-[1-methyl-4-(morpholin-4-yl}-6-oxo-1,6-dihydropyrimidin-2-yl]-N-
phenylacetamide _
- N-(3-cyclopropyl-4-flucrophenyl}-2-[ 1-methyl-4-(morpholin-4-yl}-6-oxo-1,6-
dihydropyrimidin-2-ylJacetamide



I n general schene 1B: The esters E can be obtained fromthe ester C
by reaction with a conmpound R5-X (X=d, Br, | or triflate), in the
presence of a base such as 5 sodi um hydroxide, potassiumtertbutylate or
caesi um carbonate, in a solvent such as nethanol, ethanol or dioxane, at a

tenperature wd Pef #@d},pﬁ and 50C, acconding to, forg cess
descri bed by Noel D Angel o et al. in3§'l. Med. Chem 8@8%356%‘_{}85’/3%95779
The carboxyl ates F can be obtained by hydrolysis of the esters E, in 10 the
presence of ayhasgopdioly )ﬁﬁ}w algithi droxide, in a

sol vent such as tetrahyﬁ? eHg?)@n@t%%ﬁomg# @tﬁéﬂn‘g‘eﬁéture of between 0C
and 30C dlh&ldfepamndins-2(ylhacbtarmdebe obt ai ned fromthe carboxyl ates F by
condensation of an amine RL-NH2 in the presence of a peptide coupling 15

agent such as2-[Z-¢-fleavand Beadingddoh H-eiduid1-@)-DRixoet b lincgr bodi i nni de),
DMT- MM [ 4- (4, 6- dlngi hciéFl 1,2,3-triazin- 2%) 4- n@”ﬁ%?ﬁfa’ﬁ ni um

- chlori de] B@ﬁy[' SHPHxPHe- 1- yl oxytri sdi met hyl ani nophosphoni um

hexaf | uorophos hat e+ quéBCP [ benzotri azol - 1-yl oxytri spyrrolidi nophosphoni um
hexaf | uor 8phodphit-ehlorey BRdbyrs-tHdndolshyhZebxatithyphdspimpndlinwd-

hexaf | uor ODW ﬁﬁcﬁﬂm

[ 0- (7-azabenz0t'ri azol4(§ﬁi%1 1,1,3, 3-tetranet hyI ur oni um

hexaf | uor oph T/ dro triazaql e/ et hyl

di met hyl am ﬁ%?@ﬁ@h@i‘iﬁ@wﬁwﬁﬁh kﬂ‘é h‘fﬁl Ly§&ront fsuch as NN 5

di met hyl f or rm@,d}gpymrd,mqg]acgfém@gl wat er or nethanol, at a tenperature
of between 20C and” 50C, for" instance under the conditions described by

Kuni shima M_ 2> g he am des
(I)-b can al so 2b§i ﬂ]—?tdg ?"ﬁ’w ﬂe)lgtgﬂe; gr)l':2 éggé@gﬁ ()”ﬁorgpoé'ﬁzam ne

R1- NH2, ilf ch)@ypnmﬂ;emctébenan agent such as trinmethyl aluminium in 10 a
sol vent such as toluene, at a tenperature of between 20C and the boiling

poi nt of thez;gﬁ (Aemdmdm 2, Rgiiaaes 1HRiReb)-1 z@ndeﬂqg (7n6?<%ﬁbhmd by

Auzel oux, P et in J. Med. em 2000, 43 (2)
y?) yrlmldm 4(3H)-one

and also the addition salts with inorganic and organic acids or with inorganic
and organic bases, also products of formula (1).

15 A subject of the present invention is also any process for preparing the
products of formula (1} as defined above.

The products according to the invention may be prepared using
conventional organic chemistry methods.

Preparation of compounds of formula (1)

20 The products of general formula (1) according to the present invention
may in particular be prepared as indicated in general schemes 1A-1C below.
In this respect, the methods described cannot constitute a limitation of the
scope of the invention, as regards the methods for preparing the claimed
compounds.

25 The preparations of the examples of the present invention give
iHustrations of the schemes below.

Such synthesis schemes are part of the present invention: a subject of
the present invention is thus also the processes for preparing the products of



General schene 1C HR3 RR H"RIRL H2N Co) X= d, Br, |, OIf R3N In
general schene 1C the ester G can be obtained fromthe ester C by
reaction with (Boc)20 (tert-butyl dicarbonate), in a solvent such as

N, N- di et hyl f or mam de, di oxane, acetonitrile or dichloronethane, in the
resence of s, 5 for exanple, sodium hydr triethylam ne,
RI, N-dii soprgg)yw;b%q&g or pyridine, a? a terrperatlfﬁ'léﬂl‘fﬁ BT and
60C, according to, for exanple, the process descrl bed by Hi ok| K. et al.

Synt hesis 2 3 The prodyc tained fromthe
ester G by SQ&QQI%ﬁt%\ﬁfﬁ afd]géfeﬁ'%ﬁ ng 3%3?&;)9 Mth RB-X (X = O,
Br, | or aﬂ%p R3 arg al kyl groups) i n the presence of a base
such as SOdI um h h &3si um tert - but oxi de or caesium car bonate, in
a solvent such as net hanol di oxane, at a tenperature of between
0C and 100C, according to, ocess described by Noel D.
D Angelo et al. in J.

et hanol
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In general scheme 1A:

5 The aminal ketene B can be obtained from the iminoether A or from

the commercially available aminoacrylate tautomer thereof, by reaction with

- morpholine in a solvent such as ethanol, at a temperature of between 0°C

and the boiling point of the solvent, according to the process described by
Landwehr J. et al. in J. Med. Chem. 2006, 49, 4327-4332.

10 The ester C can be obtained by reaction of the aminal ketene B with
the iminoether A, or the aminoacrylate tautomer thereof, in a solvent such as
ethanol, at a temperature of between 20°C and the boiling point of the
solvent.

Alternatively, the ester C can be obtained by *one-pot” reaction
15 between morpholine and an excess (for example 3 equivalents) of iminoether
A (or of the aminoacrylate tautomer thereof), in a solvent such as ethanol, at



15 2008, 51, 5766-5779. The product H where R2 = R3 = F can be

obt ai ned by reacction of the product Gwith N-fluorobenzenesul phonimde, in
the presence of a base such as the potassiumsalt of

hexanet hyl di si |l yl azane, in a solvent such as tetrahydrofuran, at a

tenperature ef - 78C and 20C, according to, 20 for exanple, the
pr(r)rgess desc‘ﬁ b%o}% '4stopher S. Buragy et al. inpg??ml(%%ﬂ?b@%,
46, 461-473. The esters J where the R2 and R3 groups are al kyl
radi cal s can, pe obtained, fromt ster in the. sape way as the products
e prie G B0 5 palver S 8N tag bofion Agint L S Edar | de.
pot assi um ter:t-bult oxi de or $29(5) caesLum carbonate, in a solvent such as
met hanol , et hanol }N& &R7PRKYA Plﬁae[h,el‘?;bltﬁlﬁf HMdrelysigrafdbe asteyi G)dﬁﬁ@? at a
temper at ur e bsbildeemh 8asa"d R0 JRRAThARSKE) of IBHinDR, ABKRIEY & om

H - , In ep

the esters or J by reaction of an am ne esence of "an
agent such a®lternitreechyds détoaliydrofuran or 38ethasol, vaina temperatarg of bstweeat a

t enper at ure be 20C and the boiling point of the solvent, for
i nst ance 3nc§gb"f"ﬁe}gﬁ§2di tions described by Auzeloux, P et al. in J. Med.

Chem 2000, 43 (2)., 190-197. The amides (1)-d can be obtained fromthe
am des (1)-c by re¥ctaBidesi (Bran @omfsurebtrined (e cthe marboxydater (D but e) |

|0 the preseiificRbatbd®P are llnd RPN ML of ROLBBRA Baupling,

tert-butoxide or caesiumcarbonate, I a So suc ano
or di oxane, agenh suehzs; fvruexanpleb EDEeEtDC dimdtthGtninapoapylicathddlimide),

5008 51, " o RRTHIRE T4 Belimafionii2 St v baTre v ine ROl B FhIoRRI. f om
the esteng o 1@>eh§_§ﬁi?a’t8|01-9fo@ﬂ§g%g@y%1ﬂiwbghoémﬁnhﬁnprﬁé@?ﬁ%r&ﬁhc%ﬂ agent

such as trinmethylal umnium in such as tol uene, at a tenperature
- of between Jih@ielndPyB@Pb{henzofyigrol-itylokyttisryrsdidirephospboniunms texafuomder t he

diti d ibed b : . Petal. ..in J. Med, Chem. 2000, 43 (2),
To0 167 " TnaTESPhAEY Y ERGE . Mot ibigianoSE gy foact e { h o
15 conpound ffferépHosphéte], Br HATTLPT t@j(?ia%b_ﬁénzdtﬂa%lﬁi-9!')—@?13,B$8§té?|farﬁeth ge such

as sodi um hydroxi de, potassiumtert-butoxide or caesium carbonate, in a
sol vent sucHirasiufmet hakalluorephesphiatelr ofi ax aH®BTIEDL It yderybenzoisiazbler ween

0C and 5Q¢, rdi " e = e _pr S escri hed D.

D Angel oqgt /%ﬁ%?pﬁh%ﬂy%@un&@?‘gxrg%gghmge ng)?tggng%g gcgﬁﬂow?{ﬁg%k\lérti ng

products of dimethyifarramides pysidire, atitanclowatertdt methanol, at a temperature of
between 20°C and 50°C, for instance under the conditions described by
Kunishima M. et al. in Tetrahedron 2001, 57, 1551-1558.

The amides (1)-a can also be obtained from the ester C by reaction of
20 an amine R1-NH; in the presence of an agent such as trimethylaluminium or
potassium tert-butoxide, in a solvent such as toluene, tetrahydrofuran or N,N-
dimethy'lformamide, at a temperature of between 20°C and 150°C, for
instance under the conditions described by Perreux L. et al. in Tetrahedron
2003 (59) 2185-2189 and by Auzeloux, P et al. in J. Med. Chem. 2000,43 (2),

25 190-197.

(General scheme 1B:



can be obtained either commercially, or according to the usual nethods
known to those skilled in the art, for exanple fromcommercially avail abl e
products. It is understood, for those skilled in the art, that, in order to
i npl ement 25 the processes according to the invention, described above, it
may be neced¥urdflly/GMtlldduce protectiveogroups for BT FR2CESApsyd7snd

al cohol functions in order to prevent side reactions. The foll ow ng
nonexhaustive list of exanples of protection of reactive functions may be
nent i oned: H RS s

tert-butyl, t9 KW, &€ - bygN dirertyLsi |yl , me ol

t et rahydr opyr yI'N, nzyl -ex—acet} y am no_grQups cam bdl prot ect ed, for
exanple, with aretyl, tri;(gl benZ¥, t8rtbadpaxf;cetahbon . B

benzyl oxycar b@ or phthal, a0 radicals or other 5 :ijcalyg,ng_w/n in

peptide chemi gtry. Acid fun bns can be protectfed,] for exanple, in
the formof est&fs fornmed with re y cleavabl e ester uch as benzyl or
tert-butyl estegs, or esters known dn peptide chemstry, A list of

various protective groups that can be used will be found in the 10 nmanual s
known to those skilled in the gut, [and for ex | e N patent BF 2 499 995.
It may be noted that it is possibi'd, if desire Tard i f necessary, to

subj ect internediate products or prjoducts of formula (1) thus obtai ned by
means of the processes indicated above, in ogfler to obtain other 15

i nternedi ates or other products of liefsor mula (1), to one or nore conversion
reactions known to those skill edﬁkt 1, such as, for exanple:

f

a) a reaction for esterification n dci &'functi on, b) a reaction
for saponification of an ester fu ¥Yon®t o give an acid function, 20c) a
reaction for reduction of the freenor esterified carboxyl function to give
an al cohol function, d a ei}tion for conversion of an al koxy
function to give a hydroxyl funct , or else of a hydroxyl function to

gi ve an al koxy functi on, (b

In general scheme 1B:

The esters E can be obtained from the ester C by reaction with a
compound R5-X (X= CI, Br, | or triflate), in the presence of a base such as
5 sodium hydroxide, potassium tertbutylate or caesium carbonate, in a solvent
such as methanol, ethanol or dioxane, at a temperature of between 0°C and
50°C, according to, for example, the process described by Noél D. D’Angelo

et al. in J. Med. Chem. 2008, 51, 5766-5779.

The carboxylates F can be obtained by hydrolysis of the esters E, in
10 the presence of a base such as sodium hydroxide or lithium hydroxide, in a

solvent such as tetrahydrofuran or methanol, at a temperature of between
0°C and 30°C

The amides (I}-b can be obtained from the carboxylates F by
condensation of an amine R1-NH; in the presence of a peptide coupling

15 agent such as, for example, EDCI (ethyl dimethylaminopropyt carbodiimide),
DMT-MM [4-(4,6-dimethoxy-1,2,3-trtazin-2-yl)-4-methylmorpholinium
chloride], BOP [benzotriazol-1-yloxytrisdimethylaminophosphonium  hexa-
fluorophosphate], PyBOP [benzotriazol-1-yloxytrispyrrolidinophosphonium



e) a reaction for renoval of the protective groups that the protected 25

reactive functions may be carrying, f) a reaction for salification
with an inorganic or organic acid or with a base so as to obtain the
correspondi ng salt, said products of formula (1) thus obtained

being in all racemc, enantioneric and dia

i soner forng" cshfeoPf)f%ﬂri?reactlons a) 4 g) can be %é???%%gﬁﬁfggié%$ t he
usual conditions known to those skilled in the art, such as, for exanple,
t hose indi cat hereln rod cts desc ed ,above

o L o oS BEBRLE ol SRRy PRGBS e
esterificatiffropessphans \Ahl-mTu_:an g@f{?%beﬁﬂotﬂatolaﬁgmm BB-febrdridthys ual
net hods known to those skilled in the art 0Ssi bl e conversions of

ester functllﬁﬁﬁi%) @ex@fha@'pﬂhosnmtebm an Hmfzﬂﬁ%‘rloﬁw@r@cy@@gzetrmaleabove

may, if de5| cQ i wn_ t hose
okli1ed in vREM AReifin oty BAFauii HKBRIL AT Ao TR s et
exanmpl e wist mlmwmrﬂmdmw mldmie GiLEEE] wmdmirrﬁétrﬁﬁol rat@"itemp‘esrbﬁkermdl um
such as, for exanple n nethanol, or else with drochlorlc acid or

sul phuric adieiwees 3@1& @d’\@oﬁpfq:cé@" Bstancgc Ungar é'%ﬁl apaditipnsi desasiedabyor di ng
to the usual ﬂﬁgﬁuenpk "{?eﬁgﬁ(ﬁoﬁ@dohegz%and¢@5 t, such as, for

exanpl e, in a so as net anol or e I‘'oxane or

nyar oxi de.. “i)”eTh*“‘%%B‘@?%ﬁr (07Fat dro BE POl D eSlors EARCIBRTOHDY e

products desgf hhfite RA-RHVE th@presehce @F ahefjenbsutieds éafet )l SluydinaingqRol
functions by neans of the nethods known to those skilled in the art: the

possi bl e 1@st%ﬁPWi9€HS@%h Botgiuenanat @ deroparaiure of hriween R0 Geand the bailing g. ve
al cohol fun

art, and in parﬂ cular w Fdﬂ?ﬁéﬂ?gﬁ%’%ﬁﬁlﬁ%‘@@ &ge I ﬁbéglbg ﬁgzn‘%tl ch as,

for exanpl e, Preear.aﬂnydmﬂucaam @000|43(225130D-0gANne or ethyl ether. The
possi bl e free carboxyl functions of the products described above may, if
desired, be reducgdné@l gttyémaliephol functions in particular with boron
hydri de. d) The possi bl e al koxy functions, such as in particul ar nethoxy
functions, of the products described above may, if ne sary, be converted
to hydroxyl 30 functions under e usual conditions kAgwn,to those skilled
inthe art, fory exanple with bo¥ tribronnide in a SOMf¢ entmsmnh as, for
exanpl e, net %Eézfﬁhaflde withg %ﬁ i di_ng, hydr obr omi de eklori de or
el se with hyd c acugjﬂy hydr% orlc C|qxhgﬂﬁptean§, rigl uoroacetic
acid at reflux.|e) The p ecfive groups”such a3, for exanple,

t hose i ndi cat j X= €I, Br, I, OT
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5 above can be carried out under the usual conditions known to those
skilled in the art, in particular by acid hydrolysis carried out with an
acid such as hydrochloric acid, benzenesul phonic acid,

par a-t ol uenesul phonic acid, formc acid or trifluoroacetic acid, or else by

catal ytic hygl O%Jﬂ%dcﬁr&l The phthal i m dg,group nay By |
hydr azi ne. 10 f) The procfucts descri bedggbove may, ibfclfem r@%%ﬁ%se
subj ect of salification reactions, for exanple with an inorgani c or organic

acid or w th,Jenefa'YRBine QF: Organi ¢ base, according to the usual nethods
known to thos?ésklp@l g in the art: such a salification reaction can be

e
Cartaric acid cilrRRs gl BOEORIFRERGH Mo, T I Fachiaf Wi iR *Suoh
as, for exar(tdrebutil haicatbaratempt manel soleniThsudgpossy bNN-aphétaifdbimaaideye

forms of the _‘groducts descri bed above can be prepared by resolving the
racemic mi xtdi ’é%nea(ﬁF@FQﬂ'ﬁﬁ'B? pp dichiorgrgitangetim e Prerssetd a hase sekNiased in

the art. 20 a‘PﬁJﬁdt 0 (¢ f K t
addi tion éaﬁteg t her e%T %V%B[Lhnfl a@fﬂé,s?,%’ hﬂé'éte@;acf\ag]r?f Qg’gk'og@gdé‘ﬁ%?ﬂg@‘ o@ﬁ‘?ap?
properties, pyndpe,tatal dsmpemidre bheietweenaBs iartd BHOCCnoaqeoadirgt tgsforas is

i ndi cat ed above. The products of the present invention are . in
particul ar JPATEIe; Wetfi’fﬁﬁ%ﬁ’spg?ﬁa‘?r&ﬁ?.bﬁ@*ﬂjféKngahréyé‘mﬁs’st 806.nJend P8 may
al so thus ingygpase the therapeutic effects of commonly used antitunour
agents. These properties justify the use thereof in therapy, and a

subj ect of the ingent| S L i Gl i nroduct s of
formula (1) as defi n@%%%& %gg?ﬁdé pro%'ﬁ%gsﬁogp%gr%%gg%@ {)%%Héhi‘&wgl | the
plossi blhelt)ﬁd%m and éven ” }dpdmllwmﬂhd?’bl ﬂi)gg)_(a_r@p&,olln@f@?f_f,iaﬁmimz afndrm,arégd

al so the pharmgceut i acceptable addition salts with inorganic, an
organi ¢ aci cfﬂl?ﬁrgrwl:fsﬁf ﬁnﬁg?d’&ﬁ ceref aPass pechas ediugy hygroyidsy Batassiings
formula (O. _ ; i i g;gn:s' i i rly, as
medi carrents,teltﬂthbeu t%"'%?ﬁﬁ??ggﬁ%@gﬁgfrﬁmérﬁ\% t gn?%?ﬁor@méﬂr?gﬁgg%%u ang lr

2[ 4- (mor pholdioxahey 13t- 8- teaperatiei by debpsen G°Gi and- YA0°O\- ptuangihge t, ajor de -
N (411 or onbemal; o BB BeLibel i NicHi B B Angeid Al RPY WSk bhe:

N- ( 3- chl qsoitymy ) ; 8Fds-(gyyar phol i n- 4-y1) - 6- oxo- 1, 6- di hydropyri m di n-2- 10
yfl acet am de

The product H where R2 = R3 = F can be obtained by reacction of the
product G with N-fluorobenzenesulphonimide, in the presence of a base such
as the potassium salt of hexamethyldisilylazane, in a solvent such as
tetrahydrofuran, at a temperature of between -78°C and 20°C, according to,

20 for example, the process described by Christopher S. Burgey et al. in J. Med.
Chem. 2003, 46, 461-473.

The esters J where the R2 and R3 groups are alky! radicals can be
obtained from the ester C in the same way as the products H, in the presence
of a base such as butyllithium, sodium hydride, potassium tert-butoxide or

25 caesium carbonate, in a solvent such as methanol, ethanol, tetrahydrofuran,
N,N-dimethylformamide or dioxane, at a temperature of between 0°C and
50°C.

The amides (1)-c can be obtained from the esters H or J by reaction of
an amine R1-NHj, in the presence of an agent such as trimethyt aluminium, in
30 a solvent such as toluene, at a temperature of between 20°C and the boiling



N[ 3- (di net hyl am no) phenyl1] - 244- (nor phol i n- 4-y1) - 6- oxo- 1, 6-
di hydropyri m di n-2-yl ] acet am de

N- (2, 4-di fl uorophenyl) - 2[ 4- ( nor phol i n-4-y0- 6- oxo- 1, 6-di hydropyri m di n- 2-
| ] acet am de 15 -

]
N-](3 4-di fl %60%@)618112][4 (rmor phol i n-4- %1) 6- oxo-1 5”&&‘%%?&)’6%9},9' n- 2-

y

yl ] acet am de

2[ 4- (nor phol i n- 4- A- 6- oxo- 1, 6- di hydr opyri m di n- 2- A-N- (t hi ophen- 3-
yCacet am de

(411 uor o-PRIRLTHBE SEhGRfPT Kskancrovniith. cppgitigns deseriped by Auzeloux,

N-
i hydropyri e ¢t at. & y| iaaeCrsid 000, 43 (2} 190-197.
N-(2-fl uorophenyl)-2[ 4- (norphol i n-4-y1)-6-o0xo- 1, 6-di hydropyri n di n- 2-

| d -
(o Tty oemy 1)1 7ides (-l can be obtained from the amides (1-c by reactin w

(
| ] acet am dea 26mpound R5-X (X— Cl, Br 1 or triflate), in the presence of a base such as
N|_](2 met h éy y r%jr?yd%xzde portgst]s(?tlzrlnrleaét:t}/ujt&t & ¥t Lassion! cgl)éghgpey DSt
(

aceta

di
y

y

Eﬁ | gcgt g 'mf L (Lasrm?ée metharddl ZethaBbPhotioRatte Y39 a Gerfisratur@ &F htdieeRYddcThel n- 2-
y
y
y

N- (3, 5- di f | ¥ 6preagmiing fo-forexamepls, iha pyagess-dsasribed by NoelrBphrAngelon- 2-
t ani d
3t ooy oritaly 1y - Mgd GBI 2P0%. 51\ PT8s5EL3 1. 6- di hydr opyr i i di n- 2-

flacetam de 5

(
1]
|( ;
N- (4- chl or opheny | A¥RIAaRlY. e arRides, 46 be, %btﬂﬁnﬁgdflr%'ﬂytrh nPEHers ﬁ( by
]
(
4-

| ] acet anipdeeaction of an amine R1 NHE1 in the resence an agent su

N- (3- met hoxypheny1) - 2[ 4- (mor phol i n-4-y1) - 6- - hydro yri m

i acet am ddrimethylaluminium, in a solvent such as toluene at a temperature of between

(rmor phﬁg(ﬂ’ﬁ?éﬁ éﬂ%ﬁoxlgglgﬁuln Q?Xr‘?é %Y\felnrtn f%r lnsztaxe% under the conditions

yl
2[
(trifluoro

N(B br onophesictibed b§-AuBRIANO P &tdi- il b f&x CHerfi- 2000,45 @RY Aol dimM- 2-

yl i acetam de -

N43- ( 2- met hyl pr opps %slé%’h@%'cri;] bg%*célﬂ%pﬁﬁ&h' fhicedtbls 8- By PedetBn with a
di hydr opyri m di n-2-yl ] acetam

15 compouna R5-X (X= CI, Br, | or triflate), in the presence of a base such as
sodium hydroxide, potassium tert-butoxide or caesium carbonate, in a solvent
such as methanol, ethanol or dioxane, at a temperature of between 0°C and
50°C, according to, for example, the process described by Noél D. D’Angelo
et al. in J. Med. Chem. 2008, 51, 5766-5779.

20 Among the starting products of formula A or B, some are known and
can be obtained either commercially, or according to the usual methods
known to those skilled in the art, for example from commercially available
products.

it is understood, for those skilled in the art, that, in order to implement
25 the processes according to the invention, described above, it may be
necessary to introduce protective groups for amino, carboxyl and alcohol

functions in order to prevent side reactions.

The following nonexhaustive list of examples of protection of reactive

functions may be mentioned:

30 - hydroxyl groups can be protected, for example, with alkyl radicals such as



15 - nethyl 3-({[4-(norpholin-4-yl)-6-o0xo0-1, 6-di hydropyri m di n-2-

yl]acetyl }am no) benzoate -

3-({[4- (m)rphel i n-4-yl)-6-o0xo-1, 6-di hydropyrim di n-2-yl]acetyl } am no) benzoi
c acid

21 4- (ror pholyie-fo i) oSz 0xp- 1. 6-di hydr opyp i di n-2- Y1beby ka6 05 PhERs 75 20
yQphenyl ] acet am de

N- ( 3- et hyl phenyl) - 2[ 4- (nor phol i n-4-y1) - 6- oxo- 1, 6-di hydr opyri m di n- 2-

h Aol i N- 42y 1) A ox@: 1, 6-
l by, st B oAl - ittt

N-(1H- i ndadetl’ehyfimpSlMly( rlmlnpyicﬂnan)e@jl,yl) 6- 0xo0- 1, 6- di hydr opyri ni di n- 2-
yl ]acetam de - N (3-cyanophenyl)-2[4-(norpholin-4 yl) 6
0xo- 1, 6- di hycarojpr grougs va-bey biateetednfateexample, with acetyl, trltyl benzyl, tert-

N-(5-f1 di n- 2- 4- hIn416ox016 hd pyrlmd|n2-
yl ](acet ;g{g r| ¢ éo‘%fjf @ﬂﬁ,s%%%ﬁg??ﬁ?éh?ﬂw Q’[@hmﬁilﬂﬁﬁ@lraﬁlcﬂl%lﬂr- ethexo- 1, 6-

di hydr opysi maalc@nsZk Gr AL 5%%
N- (3-chl oro-4-fluorop enyl_sgfm 4'%nn'?)|rr')¥olln 4-y1) - 6- oxo-1, 6-

di hydr opyri m di n _

2[ 4- (nor phol i n-4 %?fkﬁg@rﬁgbg‘?&%ywt%&?ﬂ P eRATPIR: ND ({6, fogmn ok esters
yQacet am de formed with readlly)cle?vable est?]rsI such4as Benzyl or telrt gutyl Oesters or
N- (4-f 1l uoro- 2- n'ethylphenyl 2[4 rmrp0|n y 0XO0-

di hydr opyr i rSiSTE-K1oN BRapiide ghemistry

N-(3- hydroxyphenyl} 2[ 4- (nor phol i n-4-y1) - 6- oxo- 1, 6-di hydr opyri m di n- 2-
yl Jacetam de N (Aligh ofntgripus|iotestive ay@i that nan blaised-willyis fobnoio-the 6-

di hyd

o1 ( ror pRol AN RIS KA T PGS, oy i it 22 5 oparmle oo patent
trifluorophddiygagst @@8.de -

N-1: 4-fl uoro- 3- (hydroxynet hyl ) phenA- 244- ( nor phol i n-4-y1) - 6- oxe- 1, 6-

di hydropyrim di n@ridy 3eehaddthat it is possible, if desired and if necessary, to
subject intermediate products or products of formula (1) thus obtained by
means of the processes indicated above, in order to obtain other

15 intermediates or other products of formula (l), to one or more conversion
reactions known to those skilled in the art, such as, for example:

a) a reaction for esterification of an acid function,

b) a reaction for saponification of an ester function to give an acid
function,

20 c) a reaction for reduction of the free or esterified carboxyl function to

give an alcohol function,

d) a reaction for conversion of an alkoxy function to give a hydroxyl
function, or else of a hydroxyl function to give an alkoxy function,

e) a reaction for removal of the protective groups that the protected
25 reactive functions may be carrying,

f) a reaction for salification with an inorganic or organic acid or with a
base so as to obtain the corresponding salt,

g) a reaction for resolving the racemic forms to give resolved products,



- N-(3-cycl opropyl epheny0- 244- ( nor phol i n-4-y1) - 6- oxo- 1, 6-di hydr opyri m di n20
2-yl]acetam de - _

N- ( 2- hydr oxyphenyl) - 2[ 4- (mor phol i n- 4-y1) - 6- oxo- 1, 6-di hydropyri m di n- 2-

yl Jacetam de -

N[ 3- (di f1 uorypsred doxyogieny 1] - 244- (nor phglsi n- 4-y1) - 6- p%878r$010 /051375
di hydropyri m di n-2-yl ] acet am de 25 -
N- (4-fl uoro- 3- met hoxyphenyl) - 2[ 4- ( nor phol i n- 4-y1) - 6- oxo-1, 6-

di hydr opyri m di n-gki¢y | dreg@@3siMiod@ula (1) thus obtalned being in all the possible
N- (2, 3-di rnet hyl phenyO- 2[ 4- (nor phol i n-4-y1)-6- oxo- 1, 6=di hydropyri mdin-2-
yl i acet anmi ddacemic, enantiomeric and diastereoisomeric isomer forms.

N- ( 2-fl uor o- 3- et hyl pheny1) - 2[ 4- (nor phol i n- 4-y1) - 6- oxo- 1, 6-
di hydr opyri mi di n-Ttheyreaatiehard)de g} can be carried out under the usual conditions

N(1,3-b I 2 6-.0x0-1, droyrlmd|n2-
yl ](acet aﬁiné azo ﬁ?éf%f’%ﬁ) %ﬁﬁlﬂ% SH§1§rP6516§\jb) 6%@%98}%%9{ alrigicated - na3-
(trifluor gnfﬁé}gm}tghenyl ] acet am de -

2[ 4- (nor phol i n- 410 6- oxo- 1, 6-di hydr opyri m di n-2-y1] - NA3- (pr opan- 2-

| oxy) phenyl :
KI—(4¥fI uor o- 2- rret @fﬁt} cn bor\rlgr B.ha il d&sgisl B?ot;}g iu%ectl on the
di hydr opyri maﬁsﬂémfbcaqétfmmtntes of ester[ﬂcatlon reactions whlcci:hhcac? be cametéI .
2rrethy|propa [4- hol i n- 4- 0x0- 1. 6-di hydropyri m di n2-y
i acet yl } ani rfB*) @qgﬁgqﬂ qu{h%r}%\ggog}gg S knowR/ tg t?lose skilled in the art.

N44-fl uoro-3-(trifluoronethyl)phenyl]-244-(norpholin-4-yly6-oxo-1, 6-
di hydr opyri ,ﬁ)d'l,'i}e_ possib @C@Q%r@@nqg)f ester functions to glve acid functions of the

N-(3-eth I X r [ d

yl ](acgt aﬁnﬂééﬂﬁﬁﬂﬁ% %C ope é%?/'%djzgﬁlu(a? %ﬁj -4- y@? %Q"@%o 1, 6-
di hydr opyri mmhdltrohsykr]metcamm skllled in the art, in partlcular by gcsdzgr alkaline

Sf f]f,d‘; Iog)(?: ?rhzgr 05 OXWMB@% Q&E,ﬂ% {(([.?I‘Off(l elor got%églu%n hydroxide in an
2-[2-(2, 3- difiyshat nlréhlhﬁfjg}chlaé’,lﬁor AR ! thefrahBP T NaLd Widh- MydrBERIGHE! N4(3H

) - one
acid or sulphuric acid.

15 The saponification reaction can be carried out according to the usual methods
known to those skilled in the art, such as, for example, in a solvent such as
methanol or ethanol, dioxane or dimethoxyethane, in the presence of sodium
hydroxide or of potassium hydroxide.

c) The possible free or esterified carboxyl functions of the products described
20 above may, if desired, be reduced to give alcohol functions by means of the

methods known to those skilled in the art: the possible esterified carboxyl

functions may, if desired, be reduced to give alcohol functions by means of

the methods known to those skilled in the art, and in particular with lithium

aluminium hydride in a solvent such as, for example, tetrahydrofuran, or else
25 dioxane or ethyt ether.

The possible free carboxyl functions of the products described above may, if

desired, be reduced to give alcohol functions in particular with boron hydride.

d) The possible alkoxy functions, such as in particular methoxy functions, of
the products described above may, if necessary, be converted to hydroxyl
30 functions under the usual conditions known to those skilled in the art, for



- N-(3-cycl opropyl-4-fluorophenyl)-2[4-(norpholin-4-yl)-6-o0xo-1, 6-
di hydropyri m din-2-yl ] acetam de 25 -

2[ 4- (nor phol i n-4-y1)-6-0xo0-1, 6-di hydropyrimdin-2-yli-N (2,3, 4-
trifluorophenypacetam de -

N14- f | uor o- 3¢{ tzrd:fzﬂ/yqqﬁrfmt hoxy) pheny1] - 244- (mor phol | fs 8y ¥ B P05 J 8-

di hydr opyri m di n- acet am de - .
N43- ( 2- hydr oxyet hory) phenyl | - 244- ( nor phol i n- 4-y1) - 6- oxo-1, 6-

di hydropyri g, di-n=2- A e |
N (31 adophars TP it BEBRCbl i 2 solvent sugh g, o ypyRIRs Mefigene
yl ] acet am dechforideetifl pyridine hydrobromide or hydrochloride or else with
2-fl uoro-5- Sﬂo- rphol i, -4-hy%3) - 6- 0x0- 1, 6- di hydropﬁrl m di n- 2-
yl]acetyl | a va r%@ﬁg%ggl or_Hydrochloric acid in watér or trifluoroacetic acid at reflux.
N- (3- et hoxypheny1) - 2[ 4- (nor phol i n-4-y1) - 6- oxo- 1, 6- di hydropyri m di n- 2-
yl ] acet ani dé&) The removal of protective groups such as, for example, those indicated
(

oo 51 4RO SBASRN Lhiceh fid (81 "Bhofs Yhbiak B Rode Skindd in
tZE |4f I( lrjrg; ghgltﬂ@[m,ygg%ﬁvggm, by oy diyapylysist clrfle@- otit] with (2h 4did such as

N- (3, 5- di E hMas&Ciﬁqrp%?iepH@mqasy[mmﬁﬁ)agﬁopafa-mhgqr)esglm@@iqa@d, formic

2127 (2.5 i Rk Br BTUbIGRENC LA of dise by satalyti DYdiegenaion o, phol i n- -

qugﬁr:‘ Imuglr gjﬂe?,l ttpg'ﬂﬁié’r?y‘-’f?l‘ﬁﬂ@( %(%W(?V?%Withmd-r%z-"a?co- 1, 6-di hydropyri m di n2
2 oot 018 EuThesrosHsls Aesoribed abovemaYe slasartops thesublobof sefification

yll acetyl } agtagidi@NTaH SxamshiE with an inorq_?niq or arganic acid or with an inorganic
N- (5-fl uoro-2-hydr oxyphenyl) - 2[ 4- ( nor phol | n- 4- {5 - 6-0x0-1, 6- _
di hydr opyr i @ @irgaric ylapacatcntigingdo the usual methods known to those skilled in the

N-(2- brono-4-11 ophen 2] 4- rpholin-4-y1)-6-0x0-1, 6- .
di hydr opyr i %@,#@‘%Sgﬁ‘%@ﬁbd@éﬁ%ﬁ car.1 e r3<=3c§3 ou)f, for example, in the
N- (4- f | uor ophegerte24t- Aptftithiotic( AN Nl | Blsé- Yi) tPtafisOntid- citric acid or
di hydr op){ri m di n- 2-yl ] acet am de

5 methanesulphonic acid, in an alcohol such as, for example, ethanol or

methanol,

g) The possible optically active forms of the products described above can be
prepared by resolving the racemic mixtures according to the usual methods
known to those skilled in the art.

20 The products of formula () as defined above, and also the addition
- salts thereof with acids, have advantageous pharmacological properties, in
particular due to their kinase-inhibiting properties, as is indicated above.

The products of the present invention are in particular of use in tumour
therapy.

25 - The products of the invention may also thus increase the therapeutic
effects of commonly used antitumour agents.

These properties justify the use thereof in therapy, and a subject of the
invention is in particular, as medicaments, the products of formula (I) as
defined above, said products of formula (1) being in all the possible racemic,



N- (3-chl oro-4-fl uorophenyl)-241- et hyl - 4- (nor phol i n-4-y1) - 6- oxo- 1, 6-
di hydropyri nni di n-2-yl ] acet am de -

N- ( 3- br omophenyl) - 241- net hyl - 4- (nor phol i n- 4-y1) - 6- oxo- 1, 6-

di hydr opyri m di n- 2-ygacet am de 2[ 1-ethyl-4-(norpholin-4-yl)-6-o0xo0-1

, 6-di hydr opyri m di.n;2-A-.N (4- fluorophenypacet am de -

H i ndol- 4- yﬁd ?[ﬁj(/r@r% in-4-yl)-6- oxg}gl, 6- di hydr o%?ﬁ{]ﬂi%@jnq‘é@l”s

yl Jacetam de N-(4-fluorophenyl)-3-nethyl-2[4-(norpholin-4-yl)-6-o0xo0-1 ,6-
di hydropyrimdin-2-vi]b nagi N

Naa 11 vor o BEIEPAStSeendl S SRERySSoTRTe oS BS noHT51) Ahalse | dhe 1o

di hydr opyr i rptdinmadentidaAlgeicagp®le addition salts with inorganic and organic acids or

N- (4-fl uoro-3-iodophenyl)-2[4-(norpholin-4-yl)-6-0x0-1

, 6- di hydr opy¥itthingreanig and sganie a@ses,zqf@a(d@ﬁq&ﬁts of-farrpyba.(B- oxo- 1

, 6-di hydropyrimdin-2-yli-N43-(1 ,1,2,2- tetrafl uoroethoxy)phenyl]acetam de
15 - N 3- (di f L uoridreesuliest af theuoveptiamisiinostparticolaplyo bs imeadigamedisxbe 1 | 6-

Gy opYt s HRSESAG 1550 oM RIS 1) -6 ovo- 1. o
St gt e (o hiiorer BG4 A be-1.6- Ay BP i gy AV SH IRt arr de -

2-[2-(2, 3-di hydro- 1H i ndol-1-y1) - 2-oxoet hyl ] - 3- nmet hyl - 6- (nor phol i n- 4-
yOpyrim din-% fluprephapyl 214 4merpholin-4-yi)-6-oxo-1,6-dihydropyrimidin-2-

4-f| uor ophe = g{a@ﬁ' t hyl- 4- (nor phol i n-4-y1)-6-o0x0-1 , 6-
di hydr opyri m{]%lcn- -Igﬁi acetam de 25 -

a4 1| uor o- 3. (XL BV PB4 TR Kb {6 STRIRBgI i g1) - - o1

N- (3- cycligpryjpybringidgl) - 2[ | - met hyl- 4- (nor phol i n-4-y1) - 6-oxo-1 , 6-
di hydropyri m di n-2-yl ] acetam de -

- N-[3-{dimethylamino)phenyi]-2-[4-(morpholin-4-y|}-6-ox0-1,6-
dihydropyrimidin-2-yljJacetamide
- N-(2,4-difluorophenyl)-2-[4-(morpholin-4-yl}-6-oxo-1,6-dihydropyrimidin-2-
yllacetamide
15 - N-(3,4-difluorophenyl)-2-{4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-
yllacetamide '
- 2-[4-(morpholin-4-y)-6-0x0-1,8-dihydropyrimidin-2-yil-N-{thiophen-3-
yhacetamide
-~ N~(4-fluoro-3-methoxyphenyl)-2-[4-(morpholin-4-y|)-6-oxo-1,6-
20 dihydropyrimidin-2-yllacetamide
- N-(2-fluorophenyl)-2-[4-(marpholin-4-yl[}-6-oxo-1,6-dihydropyrimidin-2-
yllacetamide
- N-(2-methylphenyl)-2-[4-(morpholin-4-yl)-6-oxo-1,8-dihydropyrimidin-2-
yllacetamide '
25 - N-(2-methoxyphenyl)-2-[4-(morpholin-4-y1)-6-oxo-1,6-dihydropyrimidin-2-
yllacetamide
- N-(2,3-difluorophenyt)-2-[4-(morpholin-4-yl)-6-ox0-1,6-dihydropyrimidin-2-
yllacetamide



- N-(4-fluoro-3-net hoxyphenyl)-2[ 1- met hyl-4- (norPholin 4 yl) 6-o0xo0-1, 6-
di hydropyri m di n-2-yl ] acet am de -

N- (1- benzof ur-4-y1l)-244- (norphol i n-4-y1)-6-o0xo0-1, 6-di hydroPyri m di n- 2-
yl Jacetam de 5 -

égl_ met hy1- %zo(% Hr}glolﬁﬁlo 6- oxo-1, 6- dllgydr oPyrim %&&M&lomr}}q?cet am

N- (3-cycl opropyl-4-fl uorophenyl)-241- net hyl - 4- (nor phol i n- 4-y1) - 6- oxo-1, 6-

di hydr opyri de L o
N (11 aor o 2 HpREERAM 234 (respeali-da prog. eirepyripidin 2
di hydr opyri m]dcetaamyél acetam de -

2-[2-(4-fluoro-2, 3-di hydro-1H i ndol-110- 2- oxoet hyl ] - 6- ( nor phol i n- 4-

yOpyri m di n-4( B')hfé:'ﬁ@phen }-2-f4-(mor holm-4 N-6-0x0-1 6-d|h dropyrimidin-2-
2-[2-(4-chl oro:‘I dryg 1[—!-( p 3/) - oxoet hyl Y p{rmrpholin-4-

yOpyri ni di n-ykl(i@#?mb{ﬂ\% 15 -

N- (3-et hynyl-4-fl uorophenyl)-2[ 4- (nor phol i n-4-y1)-6-o0xo0-1, 6-
di hydr opy$i m Mi(d-corophemy zBi[didmorpholin-4-yl)-6-oxo-1,6- dihydropyrimidin-Z-

2-[2-(4- hydrﬁx -2 d| hydro 1H i ndol-1-y1l)-2-oxoet hyl ] -6-(norpholin-4-
yOpyri ni di nY.

2[2(46d|flur02 ro-1Hin )20xoet yl]-6-( phoI|n4-
20 yl ) pyri mdNr(ng('Q Wny %(mp[&@n:&-v I@O%Fé‘ﬂﬁiﬁi dP_Py ”&'\9‘

mor phol i n- 4y¥1% 51, 6- di hydr opyri mdin-2-yl)acetam de -

2-[2-(4,5-di uoro 3 di hydro- 1Hi ndol-1-y1l) - 2- oxoet hyl ] - 6- (nor phol i n- 4-

d
AL Eor%?@@gﬁ?%@ﬁ-‘*-v'm? Qb L4y ioPygidA VI mor phot 1 n-4-
yOpyrl m di n(#ﬁl&bﬁmﬁélﬁxl—)pheny[]acetam|de
~2-[2-(2-methyl -2, 3-di hydr o- 1H i ndol- 1-y1) - 2- oxoet hyl | - 6- (nor phol i n- 4-

yOpyri m di n- AG3B)sreARphenih)-Laa( ﬁicfr HEfird %33&041 B- d|h dro rimidin-2-
f1 uorophenyl] - 3(41 met r?yl % :rior(pho m - 6- oxo01, y %%r opyrimdin-2-yl]

acet am de - ylapatapddey| 4
(nor phol i n-4-y1)-6-0xo0-1, 6-di hydropyri mdin-2-y1]-N-(3, 4, 5-
t ri f | uor opheniiBa2anaimytpeopan-2-y)phenyl]-2-[4-(morpholin-4-yl)-6-oxo-1,6-

dihydropyrimidin-2-yl]acetamide
15 - methyl 3-({[4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-
yllacetyl}lamino)benzoate
- 3-({[4-(morpholin-4-yl)-6-ox0-1,6-dihydropyrimidin-2-ylJacetyl}amino)benzoic
acid
- 2-[4~(morpholin-4-yl}-8-0x0-1,6-dihydropyrimidin-2-yI]-N-[3-(propan-2-
20 yl)p_henyi]acetamide
- N-(3-methylphenyl)-2-{4-(morpholin-4-yi}-6-oxo-1,6-dihydropyrimidin-2-
yiJacetamide
- N-(3-cyano-4-fluorophenyl}-2-[4-(morpholin-4-yl)-6-oxo-1,6-
dihydropyrimidin-2-yljacetamide
25 -~ N-(1H-indazol-6-yl)-2-[4-(morpholin-4-yl}-6-oxo-1,6-dihydropyrimidin-2-
ylJacetamide '
- N-(3-cyanophenyl)-2-[4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-

ylJacetamide



ZU‘I

(1-methyl- 1H i ndol-4-yl)-214- (nnor pholin-4-y1l)-6-o0xo-1, 6-di hydropyri mdin
yl I acet am de - '
[ 2- (4- et hyl -2, 3-di hydro-1H i ndol-1-y1) - 2- oxoet hyl ] - 6- (nor phol i n- 4-

rimdin -

20% I( 3- rriet F}ﬁ ?2?1}9{??)#&&#0 1H i ndol- 1- yﬁ_}L? 2- oxoet hyl}ﬁqT = r%?rlgr{o 5|]h3745 10
yl ) pyri m di n-4(3H)-one
242- (4-f1 ' = dHA Ry o B hol i n4
°y Opglri . 3ioL?%%(?%&Lﬂ%ﬁ%ﬂfo%é-yl]—Q-‘i‘@—%m%r;yﬂahnﬁ—%@&fﬁ(—"}],G-am%H%mﬁdﬁqt@f pholin
242- (5-f | uonija@etamidéydr oi ndol1- 1-y1) - 2- oxoet hyl ] - 6- nor phol i n-4-y1-3Hpyrimd
i n-4-one 15 -
2- [ 2- (4- chl or N=@RictbByshethylghehyl )z pi (rhosphotiR-doylp6tdwnd-] ;63- met hyl - 6- (nor phol
i n4-yQpyrimdi n-4(3H) - one .
N- ( 1- benzot Kiyskepyririgin-Zyllacetagdidfol i n- 4- y1) - 6- oxo- 1, 6- di hydr opyri mi di n2-y
| ] acet am de -
2]- { 242- ( h§ dr oNy(@eagiiopP-figowpheayid-21d-(nereholin-¢-H)-8-cxrdebhy| ) - 6- ( nor phol i n20
4-yl rim djn- - ONe ., - :
2[ Z % %r Iphoﬁ'w(ﬁgéﬁm@ﬂggylf?%@m'ﬂ?dr opyrimdin-2-yll-N(212-(pi peridin-1-

th h I t ami de, - . o -
W5 (2 net noxatTERBHER1)-Somse-{ AHMEraRTmiginy 2 Y idh-3-
di hydropyri qjjyacBratnidk] acet am de 25 -
2-[2-(4-hydroxy-2, 3-di hydro- 1Hi ndol- 1-y1l) - 2- oxoet hyl | - 3- net hyl - 6-

(mor phol i n-4- yC i Gi_n- s RINEY TA i A DRorwnd B

2-[2-(4-net ho&%ﬁ%d%?h@(?ﬁ}%w 014- &rp?rl%h-oélpozlx%%t(sh?/)ﬂ 136 met hyl - 6-

(nor phol i16- diyfgrgpynimidim24/(]atktaonide -

2-[2-(3, 4-di hydr oi soqui nol i n-2(1H) 11) - 2- oxoet hyl ] - 6- ( nor phol i n- 4-

yQpyr i mi di n- 483t} marexyphenyl)-2-[4-(morpholin-4-y1)-6-0x0-1,8-dihydropyrimidin-2-

2[ 4- (nor phol i n- 4- y%?- 6¥poxoy1), 6[ dg hycﬁ)r opyr i¥1)ni di n- 2- y11¥ N- %42- (pyrrolidin-1
- ypet hoxy!l pHlagsianidet ani de 5 -

2-14- (nmor phol i n-4-y1)-6-o0xo0-1, 6-di hydropyri m di n-2-y1] - Nd2- (pyri di n- 3-

y| met hoxy) pheNyﬂfﬁ]—l@f@m@rﬂ&ftu@rophenyl)-2-{4-(morpholin~4—yl)-6—0xo-1 6~

3-net hyl- 2- [(ﬁh%ﬁggﬁlﬁﬁné_yﬁa&m% 1H i ndol - 1-y1) - 2- oxoet hyl ] - 6- (nor phol‘i n

4-yOpyri m di
15 - 2-[4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-yl}-N-(3,4,5-

trifluorophenyl)acetamide

< NN

- N-[4-fluoro-3-(hydroxymethyl)phenyll-2-[4-(morpholin-4-yl)-6-ox0-1,6-
dihydropyrimidin-2-yllacetamide
- N-(3-cyclopropylephenyl)-2-[4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-
20 2-yllacetamide
- N-(2-hydroxyphenyl)-2-[4-(morpholin-4-yl}-6-oxo-1,6-dihydropyrimidin-2-
yllacetamide
- N-[3-(difluoromethoxy)phenyl]-2-[4-(morpholin-4-y1)-6-oxo-1,6-
dihydropyrimidin-2-yllacetamide '
25 - N-(4-fluoro-3-methoxyphenyl)-2-{4-(morpholin-4-yl)-6-oxo-1,6-
dihydropyrimidin-2-ylJpropanamide
- N~(2,3-dimethylphenyl)-2-[4-(morpholin-4-y1}-6-oxo-1,6-dihydropyrimidin-2-
yllacetamide



2- (2-{34(di met hyl am no) net hyl ] - 2, 3-di hydr o- 1Hi ndol - 1-y1} - 2- oxoet hyl ) - 6-
0 (norpholin-4-yl)pyrimdin-4(3H)-one - :
-[2- (4-brono- 2, 3-di hydro- 1Hi ndol- 1-y1) - 2- oxoet hyl ] - 3- net hyl - 6- (nor phol i n4
y yrim di n-4(3H)-one
-[(29) - Gaeddwl /cba3ad hydro- 1H-i ndogpl- y1] - 2- oxogidyedds Prd /@5 pipd i n- 4-
i
- [

[

Fole

rimdin-4(3H)-one 15 -

(2R) - 2- net hyl - 2, 3-di hydro- 1H i ndol - 1-y1] - 2- oxoet hy1} - 6- (nor phol i n- 4-
i m di n- ANJEDARIE-3-methylphenyl)-2-[4- holin-4-yl

hyl-2-[ 22 (5 mot Ry TS e 2 oy -9 8ty i - 6- (mor phol i n
1) pyri m dilllfhydI()BS‘H)mldeZ-yl]acetami{ie[z (met hoxynet hyl ) - 2, 3-di hydro-1

|nd01 1-y1] - 2-oxoet hyl}-6- (norphol i n20 4-yl)pyrimdi n-4(3H)-one -

- (4-et hoxyN2(1Ki-béhmmommylﬁﬁ@i{moyﬁhdla-@ybﬁtdmd -1 ;66dihpaoplydiidind-

yrimdin- ﬁ% I—P
[ 4- (mor pH Fﬂaﬁ"aﬁ) 6 oxo- 1, 6- di hydr opyri mi di n- 2-yl Jacet y1}- 2, 3-di hydr ol
i ndol e- 2 car hoxam d

met hy1- -[22([%??@(9!}‘1'"124*31)& aye! S-dihydrapyrimidips3-yB-Nsldet hyl | - 6- (nor phol i n
di

g)pygl 1[nI u ﬂ'f%%@‘%mﬁﬁw eTﬂaceé%T-df- y1l) - 2- oxoet hyl ] - 3- net hyl - 6- (nor phol i n

Op

<N N!'" NP !
1901
VH$N<N

RP< N -b-OO
T th
e N <

i d
(39 59251{*-5({5?0!@?03%@9@-85%9-9Mropwml@@:%-x@-s{-m}rea@q-zﬁr phol i n- 4-
m di n+Ad:3hph acetamide _ _
(3R) - 3-nethyl - 2, 3-di hydr o- 1H i ndol- 1-y1] - 2- oxoet hyl | - 6- (mor phol i n- 4-

m di n-4 . -
5, 6- di fﬁﬁ(g%wgs ZEmethoxryphen eI X016 3 et hy1- 6-
(0]

| ilf- AﬂJWS)nylmtdilmZM]aﬁptaﬂnde-
4,5-difluoro-2, 3-di hydro-1H i ndol-1-y1l)-2-oxoet hyl ] -3-net hyl- 6-

N dpEoIdl n- 4- Qﬁwmyiénr@ban%(y];{-a [BEP- (moﬂuoﬂéﬁ%{rl} BhO)fO -1, 64d1hydropyrlméldln-l 0
4(3H|) gn;o 2fﬂ/l}[alc:etyq}a(lj'nfno);}iwe)nyﬁet?wxI?c‘f.:lrb)éimate (morphol i n-4-yOpyrim din

N- (1- benzot hi ophe é 241- met hy1- 4- (nmor phol i n-4-y1) - 6- oxo- 1, 6-
di hydr opyri ni birld- hqu)ﬁa réfmm@thyl)phenyll 2- [4 -(morpholin-4-yl)-6-oxo-1,6-

dihydropyrimidin-2-ylJacetamide

(
y
-
ri
- [
i
- (
ph
(

’\I\)"‘I\J‘< < I\J-bl\)-hw
8~9-9-<~<

15 - N-(3-ethynylphenyl}-2-[4-(morpholin-4-yl}-6-oxo-1,6-dihydropyrimidin-2-
yllacetamide
~ N-[3~(cyclopentyloxy)phenyl]-2-[4-(morpholin-4-yl)-6-ox0-1,6-
dihydropyrimidin-2-yl]acetamide
- N-(4-fluoro-2-hydroxyphenyl)-2-[4-{(morpholin-4-yl}-6-oxo-1,6-

20 dihydropyrimidin-2-yl]acetamide
- 2-[2-(2,3-dihydro-1H-indol-1-yl)-2-oxoethyl]-6-(morpholin-4-y)pyrimidin-
4(3H)-one
- N-(3-cyclopropyl-4-flucrophenyl)-2-[4-(morpholin-4-yl)-6-oxo-1,6-
dihydropyrimidin-2-yllacetamide

25 - 2-[4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-yl]-N-(2,3,4-
trifluorophenyl)acetamide
- N-[4-fluoro-3-(triflucromethoxy)phenyl]-2-[4-(morpholin-4-yl)-6-0xo0-1,6-
dihydropyrimidin-2-yllacetamide



- 2-[2-(5-chloro-3, 4-di hydroqui nol i n-1( 2H) - y1) - 2- oxoet hy1] - 6- (nor phol i n- 4-
yQpyri m di n-4(3H)-one 15 -

2-{244- (hydr oxymet hyl ) - 2, 3-di hydro- 1Hi ndol - 1-y1] - 2- oxoet hyl ) - 6- (mor phol i n4
-y1) pyri mdin-4(3H)-one -

N44-f | uor o- %cg%&g)ﬂdq% yl met hoxy) pheg;ill- 2[ 4-( mr&@?}ﬁﬁzﬁé’}asfy%(o 1, 6-

di hydr opyri am de
242- (5-chl oro- 2, 3-di hydr oi ndol-1-y1) - 2- oxoet hyl ] - 6- nor phol i n- 4-y1- 3H20
pyrimdin-4-o0

D12- ( 4-br omo- D-B- G IR SRR S BEmAAIN-4YRGr RS 65- 4- y1- 311-

pyrimdin 4 cﬁl?_!rop%/rlmldln-2-yl%acetam1de
2-(2-{(39)-3 hyl am no) net hy1] - 2, 3-di hydro- 1H i ndol - 1-y11- 2- oxoet hyl ) -

6- (mor phol i n: - 0.
2-(2-{(3R) - 3- (mt Rﬂ%rﬂ}njllzi %eﬁgjﬁmlnwgndﬁ ?\x%lr‘tos Jihydropyrimidin-2

Hi ndol-1- yM}aZetamidehyl) 6- (nor phol i n- 4- yl) pyrim din-4(3H) -one -
N14- f | uor o- 2- ( 2- met hoxyet hoxy) pheny1] - 214- ( nor phol i n4-y1) - 6- 0xo- 1, 6-

di hydr opysi nm d'iethﬂ Zslfhmetﬁ({[éti(anorph‘dhﬁédf Yh-6Emaz 1 B-dihydropyrimidin-2-

i dazol - 4-y1) - ﬂ (Ip‘bgl i n-4-y1)-6-o0xo0-1, 6-di hyd ropyrimid

i n2-yl ] acet gty }aFﬂé pnzoate

2- hydr oxy-3-(0 r phol i é/i 6- 0xo0- 1, 6-di hydr opyr.i m di n- 2-

yl Jacet yl } ant hbé%@th]@mr@ryi) -[ (morphohn-4 yI) -6-0x0-1,6-dihydropyrimidin-2-

242- (4- et h&f éa%nl bhydr oi ndol- 1-y1) - 2- oxoet hyI] 6- nor Phol i n-4-y1-3Hpyrim
di n- 4- one ]%:C{B r ono- 2- hydroxyphenyl) 2[ 4- (nmor phol i n-4-y1)-6-o0xo0-1, 6-

di hyd | a

N (54 nyar DB EEhioRE R AR e hepd) 2o RO  oxo- 1, 6- 10
di hydr ODMO' iRV droBy Nﬂmm Aeﬁ]@céﬁamrﬂ@ hyl

5-fl uoro-2-(0- (m)rpholln y1) oxo- 1, 6-di hydr oPyri m di n- 2-

yliacetyl |l am - B-

S (5ol (d e ﬁﬁ?"’“ TR SAIPITIRBYR S oxoot ny1) 6

( mor phol i n- 4tifiygpphend)acelgrdide one 15 -

242- (2, 3-di hydro- 1H pyrrol o[ 3, 2-b] pyri di n- 1-y1) - 2- oxoet hy11- 6- ( nor phol i n- 4-

yppyri m di n- 4083, 5alichloro-4-fluocrophenyi)-2-[4- (morphoi1n—4—yl) 6-ox0-1,6-

dihydropyrimidin-2-yllacetamide

15 - 2-[2-(2,3-dihydro-4H-1,4-benzoxazin-4-yl)-2-oxoethyl]-6-(morpholin-4-
yhpyrimidin-4(3H)-one
- N-(4-fluoro-3-nitrophenyl)-2-{4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-
2-yllacetamide
- 2-fluoro-5-({{4-(morpholin-4-yl}-6-oxo-1,6-dihydropyrimidin-2-

20 vyllacetyl}amino)benzoic acid
- N-(5-fluoro-2-hydroxyphenyl)-2-[4-(morpholin-4-yl}-6-0xo-1,6-
dihydropyrimidin-2-ylJacetamide
- N-(2-bromo-4-fluorophenyl)-2-[4-(morpholin-4-yl}-6-0x0-1,6-
dihydropyrimidin-2-yljacetamide

25 - N-(4-fluorophenyl)-2-[1-methyi-4-(morpholin-4-yl)-6-oxo-1,6-
dihydropyrimidin-2-ylJacetamide
- N-(3-chloro-4-fluorophenyl)-2-[1-methyl-4-(morpholin-4-yl)-6-0x0-1,6-
dihydropyrimidin-2-yllacetamide



242- (5, 6- di f1 uor o- 2, 3-di hydr oi ndol-1-y1) - 2-oxoet hyl | - 6- nor phol i n-4-y1- 3Hpyr
imdin 4 one -
2[ 4- (nmor phol i n-4-y1) - 6-0xo-1, 6-di hydropyrimdi n-2-y1]-N-(1,2,3,4- 20

t et rahydr oquignad o 1 Food Dcet ani de - 52 PCT/FR2010/051
212-(8-chloro-2, 3-di hydro-4H 1, 4- benzoxazi n-411) - 2- oxoe{ yl? - 6/? m)srz) ol i n4-
yl ) pyri m di n-4(3H)-one -

N-( 2- hydr oxys= Rr-(@ebioyhdHemnyh)2-Al-detiapitbioRotn AyiRe 2%8-16.5-
di hydropyri m di n-2-yfl'acef am de 25 -

N ( 2- hydr oxydiBydippyrigpisimyZlaggtantider phol in-4 yl) 6 oxo-1, 6-
di hydropyri m di n-2-yl | acet am de -

N- ( 3- cyano- 2-hjaetwl-gH{sroyphelRf-4-y()opddl, 6-diddydyyribridme2-3]N-(4-
di hydr opyri rg di n-2- f[I acet aﬁT de - _
N- P- hydr oxy- 9{?9%'&)@?‘5@@?' §! ) pheny1] - 214- (mor Phol i n- 4-y1) - 6- oxo- 1, 6-

di hydropyri m din-2-yljacetam de - 242-(3, 3-di met hyl-2, 3-di hydro-1

H i ndol- 1-5yr)'§j~é1'd%‘i@lrfﬁazvlﬁ-lgé(mmrahehm-ﬁ=sd)—6y>@py1r,61€|{lwdﬁomxrmﬂlrbae 5 and al so
t he phar rracwhbg&lnl,iueaccept able addition salts with inorganic and organic

acids or wit'h 1norgani c and organi ¢ bases of said products of fornula (0.

The inventionga: A \Lmceut i cal  conpositiopns containing, as
active ingredi Z%?'?Ofﬁedr\%@g@tﬁ @ﬁ%?@h@*ﬁﬁ%&‘?@%@%?ﬁ a (1) as defined
10 above or dihydrepyrimigin-2ogiblitaraesiget abl e salt of this product or a prodrug
of this product, and, where appropriate, a pharmaceutically acceptable

carrier. . N-[4TJﬂ@pidmemetmikyﬁ{eiﬁytyqﬁ%ggg%-[éﬂrﬁ&ghe a e-g@ﬁe-lé}ﬂo@?b-

conposi tions _containing, as active one of the
nedi canedfs dilydrepyrisidirzBadlecetegiden phar maceutical conpositions of the
present invention may al so, where appropriate, contain active ingredients

of ot her ant-iNA(4-fitiom-deokiapvesyt)<-[4s (mbrpheliniday|pardxoctiBadihydrbpgemiiaed on
taxol , ci s-%aﬁi n DaA-i ntercal ati ng agents, and the |ike. These
phar maceut | aYIRGYBYE i ons may be administered orally, 20 parenterally or
| ocal |y by t%[ C&llp gﬁgl,ication to the skin and the nucous nenbranes, or by
i nt r avenous ~&rl4-ferRRglin-drdl-610xpebBrdiydropyrimidin-2-yll-N-[3-(1,1,2,2-
tetrafluoroethoxy)phenyljacetamide
15 - N-[3-(difluoromethyl)-4-fluorophenyl]-2-[4-(morpholin-4-yl)-6-0x0-1,6-
dihydropyrimidin-2-yllacetamide

- 2,2-difliroro-N-(4-fluorophenyl)-2-{4-(morpholin-4-y!)-6-oxo-1,6-
dihydropyrimidin-2-yllacetamide

- N-(3,4-difluorophenyl)-2-[1-methyl-4-(morpholin-4-yi}-6-0xo-1,6-
20 - dihydropyrimidin-2-yljacetamide

- 2-[2-(2,3-dihydro-1H-indoi-1-yl)-2-oxoethyl]-3-methyl-6-(morpholin-4-
yl)pyrimidin-4(3H)-one |
- N-(3-bromo-4-fluorophenyl)-2-[1-methyl-4-(morpholin-4-y1)-6-oxo-1,6-
dihydropyrimidin-2-yllacetamide

25 - N-[4-fluoro-3-(hydroxymethyl)phenyl]-2-[1-methyl-4-(morpholin-4-yl)-6-oxo-
1,6-dihydropyrimidin-2-yl|acetamide

- N-(3-cyclopropylphenyl)-2-[1-methyl-4-(morpholin-4-yl)-6-oxo-1 B~
dihydropyrimidin-2-yllacetamide



These conpositions may be solid or liquid and may be in all the

phar maceuti cal fornms commonly used in human nedici ne, such as, for exanple,
sinple or sugar-coated tablets, pills, |ozenges, gel capsules, drops, 25
granul es, injectable preparations, ointnments, creans or gels; they are

prepared according to_the usual nethods._ The active pgredi.ent

i ncor por at e¥% I?@llgi/ﬁoilﬁléxci pi ents custdarily used qﬁ%ﬁﬁigpﬁ&({é)ﬁ%é%e

conpositions, such as talc, gumarabic, |actose, starch, magnesium

stearate, coco utter, agueous or ngnagyeous, carriersg, .fat bst ances of

ani mal or 30%3?%&'&'01'&#'&?%80 V\S’g'@émgw'ﬁ\'/@éqmé?@kgﬂyf g\?%%ﬁgé's wet ting

agents, dis | Ay bk , and preservati ves. The usual
SRR Timial 2 Tatei e

dosage, whic ccording to the product used, the individual

treated and _the, 41 an s ' _ATBN-6-5:58-1 @@ ovRgidihon 0. 05 to 5
g per day inti\ggluﬁg@géfglf aglrlje?é%ﬁ?bi@rﬁgm gf‘%o % g ggr[%ggy. 5Such a

medi canment Wlscétanpdeticul ar be for use in the treatnment or prevention of a
di sease in a mammal . The subject of the present invention is in

particul ag theruseti-4anisrpHok-4i)-6-oxoul, 6-ditydrasyriteitim2gijabove, for the

preparation of a nedicament for use in the prevention or treatnent of

di seases asg$benyieeatamigs an uncontrolled 10 proliferation. The

subj ect of the present invention is thus nost £arti cularly the use of a
t

product of f-d¥-@Hcxclopiopyb4disioroperaticd-El -medhylihemeinbiplin-4rylbR-ao-4,6-
and i n par t PPV RERR I cat nbnt of cancers. oo o
- N-(3-fluoro-2-hydroxyphenyl)-2-[4-(morpholin-4-yi)-6-oxo-1,6-
10 dihydropyrimidin-2-yl]acetamide
- 2-[2-(4-fluoro-2,3-dihydro-1H-indol-1-yl)-2-oxoethyl]-6-(morpholin-4-
ypyrimidin-4(3H)-one
- 2-[2-(4-chloro-2,3-dihydro-1H-indol-1-yl)-2-oxoethyl]-6-(morpholin-4-

yDpyrimidin-4(3H)-one
15 - N-(3-ethynyl-4-fluorophenyt)-2-[4-(morpholin-4-yl)-6-oxo-1,6-
dihydropyrimidin-2-yl]acetamide
- 2-[2-(4-hydroxy-2,3-dihydro-1H-indol-1-yi}-2-oxoethyl}-6-(morpholin-4-
yl}pyrimidin-4(3H)-one
- 2-[2-(4,6-difluoro-2,3-dihydro-1H-indol-1-yl)-2-oxoethyl]-6-(morpholin-4-
20 yDpyrimidin-4(3H)-one
- N-(4-fluoro-3-iodophenyl)-2-(1-methyl-4-morpholin-4-yl-6-0xo-1,6-
dihydropyrimidin-2-yl)acetamide |
- 2-[2-(4,5-difluoro-2,3-dihydro-1H-indol-1-y1)-2-oxoethyl]-6-(morpholin-4-
ybhpyrimidin-4(3H)-one ‘
25 - 2-[2-(8-fluoro-2,3-dihydro-1H-indol-1-yl)-2-oxoethyl]-6-(morpholin-4-
yDpyrimidin-4(3H)-one

- 2-[2-(2-methyl-2,3-dihydro-1H-indol-1-yl)-2-oxoethyl]-6-(morpholin-4-
yDpyrimidin-4(3H)-one



15Anong these cancers, the focus is on the treatnent of solid or liquid
tunours, and on the treatnent of cancers resistant to cytotoxic agents. The
cited products of the present invention may especially be used in the

t r eat ment of primary tumours and/or of netastases, in particular in

gastric, varian, colong,prostate, 615*%? (gg:gz-}yng
(NSCLC and 9@5 %_16) cance{)s gli obI ast oﬁas t hyroid f@{dz('ar an r east
cancers, in nelanoma, in Iynph0|d or nyeI0|d henmat opoi eti c tunours,

sarcomas, 11 \pyg. r(&\ﬂu&r%@élﬁy:ﬁﬂ%ddf&ﬂ#@ﬁl]cz P 'ﬁ%e?mqlﬁgﬁgﬁ@‘ﬁohm

pancreatic can amart ect n’?)the pr esent
i nvention i sl,éddifoydropyrirsigire2-yijaectamideict s of 25 fornula (1) as defined
above, for the preparation of nedicanents for use in cancer chenotherapy.

The subj ect -gi-[1-hetipyles@nsrpholiedtylp6-oxe-1,8uwihydreppiraidicps/ljol-Ber,6ul a (1) as
defined above, for their use in the treatnent of cancers. above, for their
use in the titerephendiaceiamideor liquid tumours. The subject of the present
invention is therefore the products of fornmula (1) as defined above, for

their use5im N{fémethyk Herndafd-gidcdrimarpbolin-4rt)-6-oxeyt Sinideopyganidin- 5 The

subj ect of t invention is therefore the products of fornula (1)
as defined a%gl}%'reﬁ@?éﬁ heir use in the treatment of pri mary tunmours and/ or

of metastases rti epatic r| an, col on,
prost at e, eno%'[#e‘ ﬁbq hﬂﬁg&%fﬁe'l\l%a gl'lucykss%ﬂ Mh%;&eémgp ¥Ar ast onms,
thyroid, bl aggerinddd-&q Qﬂz.@ ecancers, in nelanoma, in lynphoid or nyeloid 10
hemat opoi et| ¢ tunours, sarcomas, in brain, larynx and | ynphatic system

b ; Th bj ect
of the | one% f‘ZI‘ﬁBVH?éfﬁy S her gﬁ)&doﬁﬁlglpr o?fuct g‘]_ Hotphalin: 4( I )ea:u 1

of the presen ention’rs
defi ned dbowd)pyfimidinkkBH)wwse i n cancer chenot her apy. Such
nmedi canents for use in cancer chenotherapy may be used 15 alone or in

combi nati on.- 2-[2-(4~ ﬂ[fdm zGttmﬁ;tdroowﬁtﬁ)mLﬂ;‘»ertixdeﬂwn:unwthyzss {merpHalihe t he
products of formula as defined above, for their use In cancer

chenot her apy4- YBPHHE'%?'4(3H)C@F&>| nati on. The products of the present
application can in particul ar be 20 adm nistered alone or in combination
wi t h chenot he-i{o-8uoncadBedihgdrajngdol-dryl eR-sxopthylldihiianplelnd-yi-H-exanpl e,

wi th ot her th?rn%al ualo%eagent S.

15 - 2-[2-(4-chloro-2,3-dihydro-1H-indol-1-yl}-2-oxoethyl]-3-methyl-6-(morpholin-
4-yl)pyrimidin-4(3H)-one
- N-(1-benzothiophen-4-yl}-2-[4-(morpholin-4-y)-6-oxo-1,6-dihydropyrimidin-
2-yllacetamide
- 2-{2-[2-(hydroxymethyl)-2,3-dihydro-1H-indol-1-yl}-2-oxoethyl}-6-(morpholin-
20" 4-ylpyrimidin-4(3H)-one -
- 2-[4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-yl}-N-{2-[2-(piperidin-1-
yl)ethoxy]phenyllacetamide
- N-[2-(2-methoxyethoxy)phenyi]-2-[4-(morpholin-4-yl}-6-oxo-1,6-
dihydropyrimidin-2-yilacetamide
25 - 2-[2-(4-hydroxy-2,3-dihydro-1H-indol-1-yl)-2-oxoethyl]-3-methyl-6-
(morpholin-4-yDpyrimidin-4(3H)-one

- 2-[2-(4-methoxy-2,3-dihydro-1H-indol-1-y1)-2-oxoethyl]-3-methyl-6-
(morpholin-4-yl)pyrimidin-4(3H)-one



Such therapeutic agents may be commonly used antitunour agents. A
subj ect of the present invention is also, as novel industrial products, the
synthesis internmediates of formulae C, D, E and F as defined and recall ed
25 bel ow. WD 2011/00111461PCT/ FR2010/ 051375 R5 1l1l1l R5 y+ NON O

NY=Na, LcK Cwd i1 fodguidi ch RS has thegdefinition pagdiegsefly jgsgstber one
2.

of Clainms 1 and
- 2-[2-(3,4-dihydroisoquinolin-2(1H)-yl)-2-oxoethyl{]-6-(morpholin-4-
yl)pyrimidin-4(3H)-one
- 2-[4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-yl-N-{2-[2-(pyrrolidin-1-
yhethoxy]phenyl}acetamide
5 - 2-[4-(morpholin-4-yl}-6-oxo-1,6-dihydropyrimidin-2-yI]-N-[2-(pyridin-3-

ylmethoxy)phenyllacetamide
- 3-methyl-2-[2-(4-methyl-2,3-dihydro-1H-indol-1-yl)-2-oxoethyl]-8-(morpholin-
4-yl)pyrimidin-4(3H)-one
- 2-(2~{3-[(dimethylamino)methyl]-2,3-dihydro-1H-indol-1-yl}-2-oxoethyl)-6-

10 (morpholin-4-yl)pyrimidin-4(3H)-one
- 2-{2-(4-bromo-2,3-dihydro-1H-indol-1-yl)-2-oxoethyl]-3-methyl-6-(morpholin-
4-yhpyrimidin-4(3H)-one
- 2-{2-[(28)-2-methyl-2, 3-dihydro-1H-indol-1-yl]-2-oxoethyl}-6-(morpholin-4-
yhpyrimidin-4(3H)-one

15 - 2+{2-[(2R)-2-methyl-2,3-dihydro-1H-indol-1-yl}-2-oxoethyl}-6-(morpholin-4-
yhpyrimidin-4(3H)-one
- 3-methyl-2-[2-(3-methyl-2,3-dihydro-tH-indol-1-y!}-2-oxoethyl]-6-(morpholin-
4-yhpyrimidin-4(3H)-one
- 2-{2-[2-(methoxymethyl)-2,3-dihydro-1H-indol-1-yl}-2-oxoethyl}-6-(morpholin-

20 4-yhpyrimidin-4(3H)-one
- 2-[2-(4-ethoxy-2,3-dihydro-1H-indol-1-yl}-2-oxoethyl]-6-(morpholin-4-
yl)pyrimidin-4(3H)-one |
- 1-{[4~(morpholin-4-yl}-6-oxo-1,6-dihydropyrimidin-2-yilacetyl}-2,3-dihydro-
1H-indole-2-carboxamide

25 - 3-methyl-2-[2-(2-methyl-2,3-dihydro-1H-indol-1-yl)-2-oxoethyi}-6-(morpholin-
4-yl)pyrimidin-4(3H)-one _
- 2-[2-(6-fluoro-2,3-dihydro-1H-indol-1-yl)-2-oxoethyl]-3-methyl-6-(morpholin-
4-yl)pyrimidin-4(3H)-one



The fol | owi ng exanpl es, which are products of fornula (1), illustrate the

i nvention wthout, however, limting it. S5Experinental section The
nonencl ature of the conpounds of this present invention was carried out
with the ACDLABS software, version 10.0. The m crowave oven used is a

Bi ot age, | ni¥Pa2dtYARPIDI4 400W nax, 245GeVHz i nstrunear/rFeodbe/ 0 E1AVR
spectra at 400 Mz and the 1H NMR spectra at 500 MHz were perfornmed on a
Bruker Avance DRX-400 or Bruker Avance DPX-500 spectrometer with the

cheni cal shi242{ES)3-methy28-diydset! teintobil 1yt hpkoathyPpBemhareh din-4DVSO- d6)

referenced S{ﬁ?fed& Ina{(ﬁhl)%errper ature of 303 K The mass spectra

(M5) were o met hod A or by 15 nethod B: Method A:

Waters UPLC r tign: positive and/or negative node

el ectrospr ays%fr@%) 3”%1‘#‘3%@5 gﬁ?@%'@ﬁ@fﬂTVH%OXQ@hM%‘(W@bD{IWBEH C18
1.7 pm-2.1 @ﬁmh_qglq\y_@ﬁbs A: H20 (0.1%formc acid) B: Cl-13CN 20

(0. 1%formc aC|d) colum tenperature: 50C flowrate: 1 nnI/mn; gr adi ent

(2 i) b orp. 43 . 8 8. Po AHToL b P 0% QleRsl 85 m v 100%

of B; 1.95: 5% of B; retenlontlrre ers ZQ
i nstrunent ; (morphelin-énd)pyosiidinMé3ldpdher negative node el ectrospray (ES+ -);
chr onmat ographi c conditions: colum: XBridge C182.5 pm- 3 x 50 mm

sol vents: A- HpB(4, B-d]ﬂﬁ)d‘rm-@lr@@r@-h P-Bmd@lﬂ?P-G}'N ﬁ-@xégmf}(ﬂfﬂlh%ﬂﬂﬂ pd) ; col umn

tenperature: 70C gw rate: /mn; gradient from5%to 5

100% of B i f "?rBh‘Hlirh ygp%”'?ﬁ'di“-“i@d);@ﬂ@ B, 6.3 min: 5%of B retention tine
=Tr (mn). rrFel Synt hesi s of 2[4(m)rpholln4y1) 6- oxo- 1, 6-

di hydr opyr| %‘[ I 23t ydroRhrkispiratod 2eayl)-d@xBetiod-8-(morpholin-4-yl)pyrimidin-

10 4(3H)-one

- N-(1-benzothiophen-4-yl)-2-[1-methyl-4- (morphohn-4-yl) 6-0x0-1,6-
dlhydropyrlmldm -2-yllacetamide

- 2-[2-(5-chloro-3,4-dihydroquinolin-1 (2H)-yl)-2-oxoethyl]-6-(morpholin-4-
yl)pyrimidin-4(3H)-one

15 - 2-{2-[4-(hydroxymethyl)-2,3-dihydro-1H-indol-1 -yl]-2-oxoethyl}-6-(morpholin-
4-yl)pyrimidin-4(3H)-one
- N-[4-ﬂuor0-2-(piperidin-4-ylmethoxy)pheny!]-2~[4—(morpho!in—4-yi)—6—oxe—1 ,6-
dihydropyrimidin-2-yllacetamide

- 2-{2-(5-chloro-2,3-dihydroindol-1 -yl)-2-oxoethyl]-6-morpholin-4-yl-3H-
20 pyrimidin4-one

- 2-[2-(4-bromo-2,3-dihydroindol-1 -yl)-2-oxoethyl]-6-morpholin-4-y|-3H-
pyrimidin-4-one |
- 2-(2-{(38)-3-[(dimethylamino)methyl]-2, 3-dihydro-1 H-indol-1-yl}-2-oxoethyl)-
6-(morpholin-4-yHpyrimidin-4(3H)-one

25~ 2-(2~{(3R)-3-[(dimethylamino)methyl]-2,3-dihydro-1 H-indol-1-yl}-2-oxoethyl)-
6-(morpholin-4-yl)pyrimidin-4(3H)-one

- N-[4-f|uoro-2-(2-methoxyethoxy)phenyl]~2-[4-(morpholin~4-yl)-6-oxo-1 ,6-
dihydropyrimidin-2-ylJacetamide



10 168.5 m of ethyl 3-ethoxy-3-im nopropanoate hydrochloride, and
then 155 mM of N, N-diisopropylethylamne in 200 mM of ethanol are added to
a solution of 25 g of norpholine in 400 mM of ethanol heated to 95C. The
reaction mxture is heated at 95C for 30 hours and then allowed to return

to 15 anbient t t . Th ipitate f d i ' f h

Sini or od gl #5283/ ashed w th T005H of et handCHERA0d 400 T or

water and, finally, 500 m of ethyl ether. The solid is dried under vacuum
t i f. ethyl . . o

[s?l- ??mr ghg: \r/&-éﬁ-ﬂf&'ﬁ%ﬁ&!ﬁsﬂbﬁ{frﬁ%@??lfﬂ‘ﬁiyﬁr%%?]1&;‘&{*}3’9&"9%‘"PW@"f or m of

a white sol bd,pd-Besrfiigar act eri stics of which are the follow ng: 201H NVR
spectrum(4g§'h-|z§a: 1.19 (t, J=7.1 Hz, 3 H; 3.38to0 3.44 (m 4 H); 3.56

, 2H); 3.6 o Y= o) A A adwk21 GHi sbzin 2 _H) ;5. 20
(5 10 11 i Adedy i ta o A shubet SRR RN Y on ti e
Tr (mn) = @ldéstyRainvidibenzuate 268, [MH: mz 266. Stage 2. 0 NO Na 0 (:)

18.7 mM of 2M sodi um hydroxi de are added to a solution of 10 g of ethyl

[ 4- (nor phel L f?gl*-oﬂfl-l)neﬂ'rdky%&%yﬁrdﬂmdbDM)LZLDkdéﬂhyR‘anbqﬂ&iliat@ypBIelpar ed in
stage 5 1 of Exanple 1 in 300 ml of tetrahydrofuran. The reaction m xture
is stirred YAMGNHLORE at anbi ent tenperature. The precipitate formed is
filtered off through sintered glass, washed with ethyl acetate and rinsed
several ti nedN«B-bhroreotdrhydroxgphenyhel-Eolmarpholiaiddibrexa-hén dried in a
rotary evapopatpr so as Lo.give 8 7 g of sodium

[ 4- (mor phol i )/ -@errﬁggkgiyl],g%@t@mgﬁropyri m di n-2-yl Jacetate in the 10 form

of a white sqllfly GReaSl AL Boh S tazth-Bly A ImBhhains-{i}'6- S 1%-

10 dihydropyrimidin-2-ylJacetamide
- methyl 5-fluoro-2-({{4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-
ylJacetyl}amino)benzoate
- 2-(2-{3-[(diethylamino)methyl]-2,3-dihydro-1H-indol-1-yl}-2-oxoethyl)-6-
(morpholin-4-yl)pyrimidin-4(3H)-one

15 - 2-[2-(2,3-dihydro-1H-pyrrolo{3,2-b]pyridin-1-y!)-2-oxoethyl}-6-(morpholin-4-
yDpyrimidin-4(3H)-one
- 2-[2-(5,B-difluoro-2,3-dihydroindol-1-yl)}-2-oxoethyl]-6-morpholin-4-yl-3H-
pyrimidin-4-one
- 2-[4-(morpholin-4-yl}-6-0xo-1,6-dihydropyrimidin-2-yl]-N-(1,2,3,4-

20 tetrahydroquinolin-8-yl)acetamide
- 2-[2-(8-chloro-2,3-dihydro-4H-1,4-benzoxazin-4-yl)-2-oxoethyl]-6-(morpholin-
4-yhpyrimidin-4(3H)-one
- N-(2-hydroxy-3-methylphenyl)-2-{4-(morpholin-4-y1)-6-oxo-1,6-
dihydropyrimidin-2-yllacetamide

25 - N-(2-hydroxy-3-nitrophenyl)-2-[4-(morpholin-4-yl}-6-oxo-1,6-
dihydropyrimidin-2-yljacetamide
- N-(3-cyano-2-hydroxyphenyl)-2-[4-(morpholin-4-yi}-6-oxo0-1,6-
dihydropyrimidin-2-yljacetamide



1H NWR spectrum 3.08 (s, 2 H; 3.38 (t, J=4.6 Hz, 4 H); 3.61 (t, J=4.6 Hz,
4 H; 508 (s, 1 H; 13.16 (broad s, 1 H. Mass spectronmetry: nethod A
Retention time Tr (mn) = 0.29; 15[M:H: mz 240; [MH: nmz 238. Stage 2':
ONQU 0 7.5 m of water and 197 ng of |ithium hydroxide are added to a
solution of_ 2 goof et

[ 4- (mor phol FR- }H"Bl%% 1, 6- di hydr opytd ni di n- 2-y! f’SE:“éFR?"l%"Erléga"red in
stage 1 of Exarrple 1in 75 mM of nmethanol. After stirring for 48 hours at

ressure. soRHR-sr-ar e Ry bR BRI B SR TRk hed it 1
ethyl acet alyanshyriiadinl xophidthari 173 g of |1 thium [4-

ELmrgh](c)l in- oxo- 1 hydropyri m di n-2-yl]acetate are obtained in
e ormo | _ﬁcﬁjo‘f:'L ' i @ﬁ@'i'lar to
t he product gf[a (wgéﬁ&éﬂgt & Ot"g%rgh'g{ f ﬁ}—EQﬁ(o@fth]'tB Frho iR
benzotri azoy})ﬂynrhmyn(:il-i;)(uﬂmmet hyl am no) phosphonl um 10 hexaf | uor ophosphat e,
113 ng of 1-hydroxybenzotriazole and 0.140 m of aniline are added to a

[s ZI l(Jt [ onhp}‘ aaa%|gf?gh@gpmmﬁgugca#ydacceptabIe addition salts with inorganic and

nmor phol i n-4-y 0Xx0 [ yroyrlmd ate ared in
stage 2 of EM‘P@C@SMV@WOEQE“P@?\P PFE?("H@/ SrréH"H@ ‘ﬁi@g@ggtlon m xture
is stirred ﬁnt tenperature for 3 hours, and then concentrated under
reduced pressure. "

The invention also relates to pharmaceutical compositions containing,
as active ingredient, at least one of the products of formula (I) as defined
10 above or a pharmaceutically acceptable salt of this product or a prodrug of

this product, and, where appropriate, a pharmaceutically acceptable carrier.

The invention also extends to the pharmaceutical compositions
containing, as active ingredient, at least one of the medicaments as defined
above.

15 Such pharmaceutical compositions of the present invention may also,
where appropriate, contain active ingredients of other antimitotic
medicaments, such as, in particular, those based on taxol, cis-platin, DNA-
intercalating agents, and the like.

These pharmaceuticai compositions may be administered orally,
20 parenterally or locally by topical application to the skin and the mucous

" membranes, or by infravenous or intramuscular injection.

These compositions may be solid or liquid and may be in all the
pharmaceutical forms commonly used in human medicine, such as, for
example, simple or sugar-coated tablets, pills, lozenges, gel capsules, drops,

25 granules, injectable preparations, ointments, creams or gels, they are
prepared according to the usual methods. The active ingredient may be
incorporated therein in excipients customarily used in pharmaceutical
compositions, such as talc, gum arabic, lactose, starch, magnesium stearate,
cocoa buttef, aqueous or nonaqueous carriers, fatty substances of animal or

30 plant origin, paraffin derivatives, glycols, various wetting agents, dispersants



15 Water and ethyl acetate are added and the resulting m xture is thus
stirred for 30 mnutes. The precipitate fornmed is filtered off and dried in
a rotary evaporator. After purification by silica columm chromatography,

el uent: dichl ororret hane/ nmet hanol 90/ 10, 161 ng of

2[ 4- (nor phol 1, 6- di hydropyri m di n-2-vy,
are obtai necwl n t ?o%ogLrl%)&gf a white 20 g%l i d, the ch#ﬁw @%f%ﬁnM| ch
are the foll ow ng: 1H NMR spectrum 3.38 to 3.44 (m 4 H); 3.56 to

3.63 (M 6 Hrory gﬁﬁééaga:%res%%g@ﬁ( =, 8 Hz, 1 H); 7.31 (t, J.8 6 Hz, 2

H,; 7.56 (d, J= 11. 64(broads 1

;I\g/?f; S [Slp\)/fﬁ rometr ?ﬁ”ﬁé%@ﬁé‘?é %ﬁﬁ ‘é{}]ﬁé ﬁgréé@ém 53P-(|:_cr)rdQng Pc) the proguc‘:t L!;secl_“the m 2z

N- (4-f1 uor op.lmmmm)ar frehted and nh@loorndﬁ:omlm Quéstion, @‘néy el eaMipldn 156 Brofa Y1 | ace
tamde ON - Th product i s, prepared according to the procedure described in

5 stage 3 of9-@XipigePar daysinmglulis oompretsrablydraimo. 1 t02 d per day.
[ 4- (ror phol i n-4-yl)-6-0x0-1, 6- di hydropyrimdin-2-yl]acetate prepared in
stage 2 of Exanplich, aa'ggdr@grr@nt may in particular be for use in the treatment or

benzotri azol Yy | am no phosphonl um hexaf | uor ophosphate, 182
nmg of 1- hydrpcgé\{/%ﬂet ?‘cﬁfrai g%%%'g n@r&@g m of 4-fluoroaniline in pI ace of

aniline. 110 4-1 | hen 4- nDrpholl -4-y1)-6-0x0-1,6- 10
di hydr opyri mi di nqj’fey?"}bé%“étoﬁh%lg \ég.@'t‘f?gt'ﬂéz!f inrPartigH ?‘biihﬁléﬁe &irp arthwhu te
solid, the @T%lﬁﬁ]l@ %’s'd‘e?m%ﬂ éﬂi‘)\réhfoi“rtﬁe & idiPY A %hedicament for yse in
NVR spectrum 3. {) ; bg% f@%?ﬂ %arpﬁ g%(l
7.15 (t, J=8hg mvelztlon) or7tr53tmgem oU ﬂsae@saadaso(mafed Ritir)an 1hcabtroled 1 H)
11. 65 (b Slifﬁﬂag% 15Mass spectronetry: nmethod B Retention tine Tr (mn)
= 2. 86; ﬁ/&ﬁr 33; [MH: mz 331. Exanple 3: Synthesis of I
- phol i 1) - 6- oxol, 6-di hydr opyri m di n- 2- acet

gl-m( gecglcfr OIOheny]T)he su jétgo of thé) presentY vention is thus mostypartlgaliarly the use 0¥ !

a product of formula (I) as defined above, for the preparation of a medicament

for use in the treatment or prevention of diseases in oncology, and in

particular for use in the treatment of cancers.

15 Among these cancers, the focus is on the treatment of solid or liquid

tumours, and on the treatment of cancers resistant to cytotoxic agents.

The cited products of the present invention may especially be used in the

treatment of primary tumours and/or of metastases, in particular in gastric,

hepatic, renal, ovarian, colon, prostate, endometrial and lung (NSCLC and

20 SCLC) cancers, glioblastomas, thyroid, bladder and breast cancers, in

 melanoma, in lymphoid or myeloid hematopoietic tumours, in sarcomas, in

brain, larynx and lymphatic system cancers, bone and pancreatic cancers,
and in hamartomas.

The subject of the present invention is also the use of the products of
25 formula (I) as defined above, for the preparation of medicaments for use in
cancer chemotherapy.

The subject of the present invention is thus the products of formula (1) as
defined above, for their use in the treatment of cancers.

The subject of the present invention is the products of formula (1) as defined



yN O 20 stage 3 of Exanple 1, using 300 ng of lithium

[ 4- (nor phol i n-4-yl)-6-o0x0-1, 6- di hydropyrimdin-2-ylJacetate obtained in
stage 2' of Exanple 1 and 0.235 ml of 3-chlororoaniline in place of
aniline. After purification by silica colum chronatography, eluent:

di chl or onet hane/ net hanol / acetonitrile 90/5/5, 71 ny '
N- (3-chl oroB’ﬁ’eﬁﬁ')l/Qf)&le'ﬁorphol i n- 4-y0- %6 oxo- 1, 6- di ﬁ%ﬁg&zroll%/&sn >

yl ] acet am de are obtai ned, the characteristics of which are the foll ow ng:

1H NVR 42 =5 2 B3 :
L RS G g T b g £ 58
10 H). Maddespiie f&d}f{é'%? presapt HB/&HE@'PQ St 34% oﬁpcf(sﬁgfrfyrm (bsr le\i/ﬁH]s

1
m [233?3 m[EtI\/LdéF?gané %&%Q% for tTe,Eﬁ?Qﬁ% ?rr[])é gﬁgﬁﬁﬁﬁﬁéﬂ Sarflers resistant to cytotoxm

y1) - 6- 0X0- 1a@edtshydropyr| m di n- 2-yl ] acet am de EN 0.160 m of pyridine, 240
ng of N43- (di net hyl am no) propylFN - et hyl carbodii m de hydrochl ori de and 400
ng of N, NsdiTet subljedtrof pihe pydsang ihvamtior istherefdde the progusts mftfonnulaf(l)ZS@ ng of

sodi um [ 4- (nor phol'i n- 2Q 4-y1)-6-0Xx0-1, 6- hg rimdjn- eta
prepar ed i n defiagd abaye, @rafﬁﬁ'reuie iR thentreigm% IQ?Q%WB"E‘Wy ”I"E‘)(?"f%ré
[eact | on M AhilaSidstss il pARR TSR, RESRR! Ak o%ﬁanlgabnapﬁbstgtet hen

concentrate
endometnal and Iung (NSCLC and SCLC) cancers, glioblastomas, thyroid,

bladder and breast cancers, in melanoma, in lymphoid or myeloid
10 hematopoietic tumours, in sarcomas, in brain, larynx and lymphatic system

cancers, bone and pancreatic cancers, and in hamartomas.

The subject of the present invention is therefore the products of

formula (I) as defined above, for their use in cancer chemotherapy.

Such medicamenis for use in cancer chemotherapy may be used

15 alone or in combination.

The subject of the present invention is therefore the products of
formula (1) as defined above, for their use in cancer chemotherapy, alone or

in combination.

The products of the present application can in particular be
20 administered alone or in combination with chemotherapy or radiotherapy, or

else in combination, for example, with other therapeutic agents.
Such therapeutic agents may be commoniy used antitumour agents.

A subject of the present invention is also, as novel industrial products,
the synthesis intermediates of formulae C, D, E and F as defined and recalled
25 below:



Water and ethyl acetate are added and the resulting m xture is thus stirred
for 30 mnutes. The precipitate forned is filtered off, rinsed with ethyl
ether and 25 dried in a rotary evaporator. After purification by silica
colum chromat ography as a solid deposit, eluent: dichloronethane/ nethanol

g?éﬁ?orgnag%odr# ]'r@[(ﬁ'zg‘ﬁ' ; ﬁ::lcgt Ih)s;l takﬁgrupTlhg 20[113(}5#/5&%%06405 371"? and
dried. 30 ng of N43-

(di met hyl am no) pheny11- 244- (ggor phol i n-4-y1) - 6 oxo 1, 6-di hydropyrimdin-2- 5
yfl acetam de are obtai ne(gi | t he fcqmof a ye ow SO|Id t he

characteristics of which 1H NVR spectrum
2.86 (s, 6 H); 3.41 (t, J= ONH204H) H)Y3 60 (t, J=4.9 Hz, 4
H; 5.19 (s, 1 H); 6.44 (d, —93Hz ,J78Hz 1 H; 7.01

(s, 1 H; 7.09(t, J=8.3 Hz H; 9. 98 (broast Iﬁ)a,;_.ld 61 10 (broad s, 1
H). Mass spectronetry: nmethod B Retention t| me Tr (mn) =0.40; [ MH]: n12
358; [MHr: nlz 356. le 5. Synt he5| '

N- (2, 4-di fl uorophenyl) - 244- (nor phol i n-4-y1) - 62 15

0x0- 1, 6-di hydropyri m di n- 2- €] acetanide 0 2PsFm of pyridine, 233 ng of
N43- (di met hyl am no) propypl ' - et hyl carbodi i m de hydrochl ori de and 400 ng of
2, 4- di f | uor damtic R5aas thediinttiionandichtad ioreitber 866 ofrglaimssbdnd .

[ 4- (nor phol i n-4-yl)-6-0xo0-1,6- 20 di hydropyrimdin-2-yl]acetate prepared in
stage 2 of Exarrplﬁqelfduawﬁngwéxmpl@sNwhwhrmbrmbﬁ@mtmmf@tmulam iflesteatecthe

m xture is stirred at anbient tenperature for
invention without, however, limiting it.

5 Experimental section

The nomenclature of the compounds of this present invention was
carried out with the ACDLABS software, version 10.0.

The microwave oven used is a Biotage, Initiator'™ 2.0, 400W max,
2450 MHz instrument.

10 The "H NMR spectra at 400 MHz and the 'H NMR spectra at 500 MHz
were performed on a Bruker Avance DRX-400 or Bruker Avance DPX-500
spectrometer with the chemical shifts (8§ in ppm) in the solvent dimethyl

sulphoxide-dg (DMSO-de) referenced at 2.5 ppm at a temperature of 303 K.

The mass spectra (MS) were obtained either by method A or by
15 method B:

Method A:

Waters UPLC-SQD instrument; ionization: positive and/or negative
mode electrospray (ES+/-); chromatographic conditions: column: Acquity BEH
C18 1.7 ym — 2.1 x 50 mm; solvents: A: H20 (0.1% formic acid) B: CH3CN

20 (0.1% formic acid); column temperature: 50°C; flow rate: 1 ml/min;
gradient (2 min): from 5% to 50% of B in 0.8 min; 1.2 min: 100% of B;
1.85 min: 100% of B; 1.95: 5% of B; retention time = Tr (min).

Method B:



16 hours, and then concentrated under reduced pressure. \Water and ethyl

acetate are added and the resulting mxture is thus stirred for 30 m nutes.
The precipitate forned is filtered off, and rinced with water, ethyl ether
and 25 petroleumether. The solid obtai ned is dried under vacuum 205 ng of

N (2, 4- WO 2011/001114 PCT/FR2010/051375
di f1 uorophenyl) - 2[ 4- (nnor phol i n- 4-y1) - 6- oxo 1, 6-di hydropyrim d/ i

yl Jacetanmi de are obtained in the formof a pinkish solid, the

h t t f trum
g Zg az:t er !]SSW?eHrg Z&ﬁﬂs‘tﬁﬂmﬁérﬁ ’bh@aﬁ@h Sﬁwltﬂ& and/or ne%ative ég?dér @5%55%

1 H; 7.01 t(Esﬂﬂ)echrﬁma;t_ognﬁphm qmdut@rm ﬂ@lumn XBrielp;e G125 pm - 3 7. 1 Hz 1H)

%el? an Ib(r)(r)]a;j i nen-qus(on\;élr}@?AdQ %ﬁgﬁ? H}m%gygé C?Fmo{%féyrﬁ'@@c'% Exanpl e

6: Synt hesi sccduf:mmempéradurfd uor’@pﬁmnyét)e 6‘94m(/ﬁﬂﬁ Rjraaieﬂtérbhla) ﬁ‘om 5% to
oxo- 1, 6-di_hy in-2-yllacetam de ON -t The product is

prepared acc ﬁ’@ '8 Q%E"Bf%ééﬂ'@r éoa%’s@f@bﬁea mlﬁ E?(cafnfrﬁ,e“eﬁentmﬁnge%o ng of
sodi um [ 4- (npr@{] 1|n 4-yi)-6-o0x0-1,6- 15 di hydropyrimdin-2-yflacetate and
400 nmg of 3,4-difluoroaniline in place of the 2,4-difluoroaniline. 210 ny

oL 4- Lin-4:y1) -6
gioN-l(g 3I ﬂlyé(fL %Dir}leg%ﬂlﬂ"féﬁﬁ g?? 4p&ﬁ 'qﬁﬁ%%}fllfﬁmﬂﬁ-t he form of al\l/_lm:\l'ltv'e?
lid, th Cd'!hd rmidins2- N*@‘h@lﬁ th ol I ow ng:
:gelctruﬁn (400 M‘;‘i‘ys’%ﬁ(tm =4 széat hﬁd 3.54 to 3.64 (m 20 6 H): 5. 20

(s, 1H); 7. X%apd.1:J=8.8 Hz, 1H); 7 39 (dt, J 9.0 and 10.6 Hz, 1 H); 7.64 to
7.79 (m 1 H,;, I0.38 (s, 1 H; 11.66 (broad s, 1 H. Mss spectronetry:

method A Retention tine Tr (mn) = 0.64
o) NWO\/
xN ©
N
)

168.5 ml of ethyl 3-ethoxy-3-iminopropanoate hydrochloride, and then
155 ml of N,N-diisopropylethylamine in 200 mi of ethanol are added to a
solution of 25 g of morpholine in 400 ml of ethanol heated to 95°C. The
reaction mixture is heated at 95°C for 30 hours and then allowed to return to
15 ambient temperature. The precipitate formed is filtered off through sintered
glass and then washed with 100 ml of ethanol, twice 500 ml of water and,
finally, 500 ml of ethyl ether. The solid is dried under vacuum so as to give 35

g of ethyl [4-(morpholin-4-yf)-6-oxo-1,6-dihydropyrimidin-2-yljacetate in the
form of a white solid, the characteristics of which are the following:

10

20 'H NMR spectrum (400 MHz): 1.19 (t, J=7.1 Hz, 3 H); 3.38 to 3.44 (m,
4 H}, 3.56 (s, 2H); 3.61 (dd, J=4.0 and 5.7 Hz, 4 H); 4.12 (q, J=7.1 Hz, 2H)
5.20 (s, 1 H); 11.69 (broad s, 1 H).

Mass spectrometry: method A
Retention time Tr {min) = 0.48;

25 [M+H]*: m/z 268; [M-H]"; m/z 266.



[MtH : miz 351; [MH: mz 349. 25 Exanple 7: Synthesis of

2-[4- (nmorpholin-4-yl)-6-o0xo0-1, 6-

di hydr opyri m di n-2- A-N-(t hi ophen-3-yl)acetan de Co) The produit is
prepared according to the procedure described in Exanple 5, using 250 ng of
sodi um [ 4- (nor phol i n-4-yl)-6-0xo0-1,6- 5 di hydropyrim di n- 2-3/I acetate and
400 ng of 3-@113%%@&%% hydr ochl ori dé3i n” pl ace of PEREFR2010/051375
2,4-difluoroaniline. 252 ng of 2[4-(norpholin-4-y0-6-o0xo0-1, 6-

di hydropyri m di n-2-y1] - N-(t hi ophen-3-yQacet am de are obtained in the form
of a beige &Eﬂﬁ,ﬁthe characteristics of which are the fol | owi ng:

1H NWR spectrum 3.41 (t, J=5.0 Hz, 4 H; 3.51 to 3.64 (m 6 H); 5.20 10
(s, 1W 7.08:(d, J=5.6 Hz, 1 H);O7.$;‘3 tg 7.86m 2 H); 10.55 (broad s, 1
H; 11.64 (broad s, 1 H). Mass spggctr tyy: method A Retention tinme Tr
(mn) =0.52; [MH: In& 321; [M1gl]ln rpilz 319. 15 Exanple 8: Synthesis
of '

N44-f | uor o- 3- met hoxypheny1) - 2-[ 4-( hol i n4-y1) - 6- 0oxo-1, 6-di hydropyri ni din
-2-yliacetam de The product is pr epajed according to the procedure
described in Exanple 5, using 250 f sodi um

[ 4- (mor phol i n-4-y0-6-0xo0-1, 6- 20 di hydropyrim di n-2-yl]acetate and 520 ng
of 4-fluoro-3-methoxyaniline in place of the 2,4-difluoroaniline. 262 ng of
N (4- f | uor o- 3- met Kok Vs M sogiym hydroxide are added to a solution of 10 g of ethyl

(mor phol i n- 42 Y roiRa )% BkEM %5 amyak P ytinfiai Y L BCaLATbAS 56 iRPLELEed 0
5 1 of Example 1 in 300 ml of tetrahydrofuran. The reaction mixture is stirred for
48 hours at ambient temperature. The precipitate formed is filtered off through
sintered glass, washed with ethyl acetate and rinsed several times with ethyl
ether. The solid obtained is then dried in a rotary evaporator so as to give 8.7
g of sodium [4-(morpholin-4-yl}-6-oxo0-1,6-dihydropyrimidin-2-ylJacetate in the
10 form of a white solid, the characteristics of which are the following:

"H NMR spectrum: 3.08 (s, 2 H); 3.38 (t, J=4.6 Hz, 4 H); 3.61 (t, J=4.6
Hz, 4 H); 5.08 (s, 1 H); 13.16 (broad s, 1 H).

Mass spectrometry: method A

Retention time Tr (min) = 0.29;

715 [M+H]": m/z 240; [M-H]: m/z 238.
Stage 2':
o H\]/\”/o' Li"
N0

O
o
7.5 ml of water and 197 mg of lithium hydroxide are added to a solution

of 2 g of ethyl [4-(morpholin-4-yl)-6-oxo-1 ,6-dihydropyrimidin-2-ylJacetate
20 prepared in stage 1 of Example 1 in 75 ml of methanol. After stirring for 48



the formof a white solid, the characteristics of which are the foliovvi ng:
1H NWVR spectrum (400 WHz): 3.41 (t, J=4.9 Hz, 4 H,; 3.56 to 3.62 (m 6 H);
3.79 (s, 3H); 5.20 (s, 1 H; 7.02to 7.09 (m 1 H; 7.10to 7.17 (m 1 H);
7.47 (dd, J=2.4 and 8.1 Hz, 1 H); 10.20 (s, 1 H);11.64 (broad s, 1 H).
5Mass spectrwuezoyl/wlilw A Retention tggre Tr (mn) pgrp z
363 [M11]-: mz 361. Exanple 9: Synthesis of 7eR301b)b8hs7E
N-(2-fl uorophenyl) 2-[ 4- (nmor phol i n4-y1l)-6-0x01, 6-di hydropyri m di n-2-yliacet
ami de 10  hours atnamb’érﬁrt@h?(#a&#@ethé%d’fﬁnohﬁhml

[ 4- (nmor pholin-4-y1)-6-o0xo0-1 di hydropyrim di n-2-yl |lsagg c?ntrat?gplérrl%e in
stage 1 of EeSNE @ Pregsuwe; @prﬁ‘ﬂilﬂfé@laﬁeﬁtafeladded;me Nqdeons Iphbkeriseiede, 623

of 2-flu i ot,assi um,t rt b Xi de, m of
&gl\l- di met hy%%%dm\g@"lgé&g E e@ﬁdéﬂa ﬂ%OFE ﬂ?@ *9&69 o ’r?tB%ﬁVeI‘heat ed
at_150C for (morphom-ésﬂ) Hmorﬁaaﬁhmommﬁwrrﬁzwa@mrﬁréa&%méadgﬁ theduced
pressure. of ethyl acetate are added an

resul ting> f?f'Ur‘gq ‘\é’vﬁttﬁl?@“@ttihﬁr(‘é@r?@ﬁr igtias’ fovhithare sivilgritodhe produetfi s
filtered of fgt orinsed with ethyl acetate, ethyl ether and then petrol eum
ether. The solTd obtained is dried in a rotary evaporator and 20 93 ng of

N-(2-fluoro |9.-2-[4-(norpholin-4.yl) 6
oxo0-1, 6-di h i M di n2-yl Jacetani de are thus obtained in the formof a
white solid, the characteristics,of IQ/\/mch al(le the foll ow ng:

1H NMR spectrum 3.42 (t, J=4.9 . J=4.6 Hz, 4 H); 3.67(s,

2H); 5.19 (s, 1 H); 712to720 o7.32(m 1 H; 7.81to
25 7.98 (m J=8.3 and 8.3 Hz, 00 broa S, 1 H,; 11. 66 (broad s, 1
H). Mass spectronetry: met hod A Ret,\entlon time Tr (mn) = 0.56; [MH: nmz
333; EMHr: mz 331 Purity: 94%5 ng poi nt (Kofl er bench) 279C.

Exarrpl e 10: Synthesis of N (2-neth r£|:|p enyl) 214- (nor pholin-4-yl)-6-
0x0-1, 6-di hydropyri m di n-2-yliaceta

370 mg of benzotriazol-1-yloxytris(dimethylamino)phosphonium
10 hexaﬂuorophos_phate, 113 mg of 1-hydroxybenzotriazole and 0.140 ml of
aniline are added to a solution of 200 mg of sodium [4-(morpholin-4-y})-6-oxo-
1,6-dihydropyrimidin-2-ylJacetate prepared in stage 2 of Example 1 in 3 ml of
N.N-dimethylformamide. The reaction mixture is stirred at ambient
temperature for 3 hours, and then concentrated under reduced pressure.
15 Water and ethyl acetate are added and the resulting mixture is thus stirred for
30 minutes. The precipitate formed is filtered off and dried in a rotary
evaporator. After purification by silica column chromatography, eluent:
dichloromethane/methanol 90/10, 161 mg of 2-[4-(morpholin-4-yl)-6-oxo0-1,6-
dihydropyrimidin-2-y{]-N-phenylacetamide are obtained in the form of a white

20 solid, the characteristics of which are the following:

'H NMR spectrum: 3.38 to 3.44 (m, 4 H); 3.56 to 3.83 (m, 6 H); 5.20 (s,
1H); 7.06 (t, J=7.8 Hz, 1 H); 7.31 (t, J=8.6 Hz, 2 H); 7.56 (d, J=8.6 Hz, 2 H);
10.14 (s, 1 H); 11.64 (broad s, 1H).

Mass spectrometry: method A
25 Retention time Tr (min) = 0.55;

[M+H]": m/z 315; [M-H]": m/z 313.



The product is prepared according to the procedure described in 10 Exanpl e
9, using 300 ng of ethyl [4-(norpholin-4-yl)-6-o0x0-1,6-

di hydropyrim di n-2-yl]acetate prepared in stage 1 of Exanple 1 and 582 ngy
of 2-nmethylaniline in place of the 2-fluoroaniline. 76 ng of

N ( 2- net hyl phenyl) - 2-

[ 4- (or phol |W?—42}/ AT/ 09IdA4- 1, 6- di hydr opyBBmi di n- 2- y| |REBAERA Hed A3 2L BT ai ned
inthe formof a white solid, the characterlstlcs of which are the

fol | owi ng: 1H ectrum 2,21 (s, Hz, 4 H,; 3.55
to 3.67 (m “,"!;"!YrR?Le%(Yé‘thﬂ_slﬁ)of D‘@sﬂle?m@eﬂyé) 21:[4((mqqph0hnfbybr6-°m7 8 Hz,
1 H; 7.21 (Ys-dinvd ; 7. 8Hz, 9.65 (broad s, 1 H);
11.70 (s, 1%.&!‘\% dygectrorge@%tm}ﬁéd B Retentl on time Tr (mn) = 2.81;
20 MtH : m z 329; [MHr M, 3@, | tig oi nt (Kofler bench): 194C

Exanmpl e 11: Synthesis of N oX ph -2-[4-(norphol i n-4-y1)-6-

0x0- 1, 6-di hydropyri m di n- 2-ylgacgt anpde The product is prepared
according to the procedure des ri bed in EXanpFe 9, using 300 ng of et hyl

[ 4- (nor phol i n-4-yl)-6-o0xo- 1, hydr opyri m di n-2-yl ] acetate prepared in

- stage 1 of Exarrplelinzm r\} N- 5 di nethyl formanm de, 637 ng of

2- met hoxyaniline in place of - fluoroaniline, and 300 ng of potassium
tert-butoxide. 3 m of N, Ndi nethylfornam de are added and the tube is

m crowave- heated jat 150C for 20 m nutes

t t
concentrated under'$ & I5r BERHAeC %‘i:nngf {c\?\g{‘: Irporgﬁéndée%g%‘:””t&%yn
acetate axe sgled Akahiifle e Tdird 890 mgbpésd.um %10(rﬁ$\§%oﬁm4t é Ay n%% hours.

The aqueousgglgase i's extracted wth 5 of eth tate e conbi ned
organi ¢ pha y@apyrmﬁw2wecefm§@mspanedsml sihgee? ofiExampld, 1,685 mg of

trat Afte fii t f th
bt ai ned. ot g apRF TR B AR arliehBbeSioni™ dienuR e oRgnet i ed
out with a niggtmpeofof-hgdrek @émmamct) QBSWW'MIQQH&%I% M%ma@)of 7 g
15 of N-(2-net hoxyphenyl) [ 4- (nor phol i n-4-y0- 6- oxo-1, 6-di hydropyri m di n- 2-

yl ] acet ani dé@ndine. t hlit obpai neb |Nr(%+ﬁle|0fcmmnw 2a[4p(qurp§ﬁh@d+yi):}6 -aXeel,6-

Cpectr umt03 A Poyl2 38R e g Hopined o the fory ofan o RS Py

3.83 (s, 3 lthe chaRtdristicd ofwhidh &@ thdddiiowirg: 2 and 6.5 and 8.2 Hz,

'H NMR spectrum: 3.41 (t, J=4.9 Hz, 4 H); 3.55 to 3.64 (m, 6 H); 5.20
(s, TH); 7.15 (t, J=8.9 Hz, 2 H); 7.58 (dd, J=5.6 and 9.0 Hz, 2 H); 10.20 (s, 1
H); 11.65 (broad s, 1 H). |

15 Mass spectrometry: method B
Retention time Tr (min) = 2.86;
[M+HT": m/z 333; [M-H]: m/z 331.

Example 3: Synthesis of N-(3-chlorophenyl)-2- [4 (morpholin-4-yl)-6-oxo-
1,6-dihydropyrimidin-2-yl]Jacetamide

O N\l/\n/N Cl
|
N

20 O

The product is prepared according to the procedure described in



20 6.99 to 7.13 (m2 H); 7.97 (d, J=8.6 Hz, 1 H; 9.44 (broad s, 1 H);
11.66 (broad s, 1 H. Mss spectronetry: nethod A Retention tinme Tr (mn) =
0.59; [MtH: mz 345, [MH: mz 343. 25 Exanple 12: Synthesis of

N- (2, 3-di fl uor ophenyl) - 244- (nor phol i n-4-y1)-6- WO

2011/ 00111473PCT/ FR2010/ 051375 oxo- 1, 6-di hydropyri m di n-2111lacet am de

(1) THEO ZUd(@0%3d4r epar ed accor 8Fng to the REBATRAULYERSE3IB2d in
Exanpl e 9, using 300 ng of ethyl [4-(norpholin-4- yI) 6 oxo 1,6- 5

di hydr opyri m di n- 2- yIIacetate prepared in stage 1 of nmple 1 and 840 ny
of 2, 3-dif | FegRdifimamplep). dising OPHEQZIffWMHFbEﬂnW%PBO“M y{tﬁﬂxq\ﬂ@z 3-

di fl uorophe _Br di
yfl acet am d;&f@d@é@rﬁ!ﬁﬂi?%hh%ﬁé?gr@%é@lrﬁs{\‘%ﬁ?ti‘e%g i %i 5'?1 éll(’1:]§-ri1ar ac eri stics
of whi ch ar eft Behforbioawiling: inl plddeNbR asyilmet rAfter ﬁuﬂﬁt:a(tlbn B\}cEsnica-IZ:,olL#hi) 3 61
(t J=5.1 Hz, 4 ; 3.69 (s, 2 '5.20%5”,1 . 7.18 ;
.69 (br oad @rom%raaw,fiuqrﬁrEpaalog?mft ?/WE{%@O@ﬁQ%aéﬁ@e 99@4% Fimg |
5 of N-(3-chlorophenyl)-2-[4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-
yllacetamide are obtained, the characteristics of which are the following:

'H NMR spectrum: 3.42 (d, J=5.1 Hz, 4 H); 3.53 to 3.69 (m, 6 H); 5.20
(8,1 H), 7.12 (d, J=9.0 Hz, 1 H); 7.34 (t, J=8.1 Hz, 1 H); 7.42 (dt, J=1.3 and
7.8 Hz, 1 H); 7.77 (i, J=2.1 Hz, 1H); 10.34 (broad s, 1 H); 11.66 (broad s, 1
10 H).

Mass spectrometry: method B
Retention time Tr (min) = 0.68;
[M+H]": m/z 349; [M-H]: m/z 347.

Example 4: Synthesis of N-[3-(dimethylamino)phenyl]-2-[4-(morpholin-4-
15 yl)-6-0x0-1,6-dihydropyrimidin-2-ylJacetamide

|
0 NwN N\
> N 9]
N

o

0.160 ml of pyridine, 240 mg of N-[3-(dimethylamino)propyl]-N'-
ethylcarbodiimide  hydrochloride and 400 mg of N,N—dirhethyl-m-
phenylenediamine are added to a solution of 250 mg of sodium [4-(morpholin-

20 4-yl)-6-oxo-1,6-dihydropyrimidin-2-yllacetate prepared in stage 2 of Example
1 in 4 ml of N,N-dimethylformamide. The reaction mixture is stirred at ambient
temperature overnight and is then concenirated under reduced pressure.
Water and ethyl acetate are added and the resulting mixture is thus stirred for
30 minutes. The precipitate formed is filtered off, rinsed with ethyl ether and

25 dried in a rotary evaporator. After purification by silica column



Mass spectronetry: nethod A Retention time Tr (mn) = 0.61;

15[ MrH: mlz 351; [MH: mz 349 Melting point (Kofler bench): 248C.
Exanpl e 13: Synthesis of N-(3,5-difluorophenyl)-214-(n0OrPhOlin4-yl)-6-
oxo- 1, 6-di hydropyri m di n-2-yliacetam de N O (No) 20The product is prepared
accordlng to the procedure described in Exanple 9, usi 300 of et hyl

[ 4- (nor phol i(WR 2943/083d44 1, 6-  di hydr op¥ri m di n- 2- 8 ?ékﬁ [ﬁ%&%ﬁ%d in
stage 1 of Exanple 1 and 780 ng of 3, 5- dlfluoroanlllne in place of the

2- quoroanlllne 133

f N-(3 5- .
di f1 uor opher@i?mﬁwr?% %ﬁa $C§itd43w%t slugnt: dchicrsrasthispeimetgarob95/05,

fl t d t i : f t t
T T Rl X i i
Hz, 4 H); 3.r6éthanoBasd ethyl edhéd) The S6lid i, fllﬂ&ﬁ}}d i Qﬂd (driedJ 39. mgHzf N2[3H) ;

55 2o spadimelamSnbengf2mrteBRin Sy nEo-t6-ElavAfo Ry b2 ey -

gfyﬁt ﬁgil S[S('\)Nﬂbcemdé‘b?e MBtdihd@ i M fortrKef L SillBRNINY, the?@R4ractermiies ®f 14:

N- (3- f | uor optieely gye thedfollawinghol i n- 4- y1) - 6- oxol, 6- di hydropyri ni di n-2-yl ] acet
am de 15
'H NMR spectrum: 2.86 (s, 6 H); 3.41 (t, J=5.0 Hz, 4 H); 3.57 (s, 2 H);

3.60 (t, J=4.9 Hz, 4 H); 5.19 (s, 1 H); 6.44 (d, J=9.3 Hz, 1 H); 6.86 (d, J=7.8
Hz, 1 H); 7.01 (s, 1 H); 7.09(t, J=8.3 Hz, 1 H); 9.98 (broad s, 1 H); 11.61
10 (broad s, 1 H).

Mass spectrometry: method B
Retention time Tr (min) =0.40;
[M+H]": m/z 358; [M-H]": m/z 356.

Example 5: Synthesis of N-(2,4-difluorophenyl)-2-f4-(morpholin-4-yl}-6-
15 oxo0-1,6-dihydropyrimidin-2-yljJacetamide

F
O N\'/\H/N
|
S 9]
1/ F
N

0

25 ml of pyridine, 233 mg of N-[3-{dimethylamino)propyl]-N'-
ethylcarbodiimide hydrochloride and 400 mg of 2,4-diflucroaniline are added
to a solutton of 260 mg of sodium [4-(morpholin-4-yi}-6-oxo-1,6-

20 . dihydropyrimidin-2-yllacetate prepared in stage 2 of Example 1 in 2 mi of N,N-
dimethylformamide. The reaction mixture is stirred at ambient temperature for
16 hours, and then concentrated under reduced pressure. Water and ethyl
acetate are added and the resuiting mixture is thus stirred for 30 minutes. The
precipitate formed is filtered off, and rinced with water, ethyl ether and
25 petroleum ether. The solid obtained is dried under vacuum. 205 mg of N-(2,4-



The product is prepared according to the procedure described in Exanple 9,
using 250 ng of ethyl [4-(norpholin-4-yl)-6-o0x0-1, 6-

di hydropyrim din-2-yl]acetate prepared in stage 1 of Exanple 1 and 0.90 ml
of 3-fluoroaniline in place of the 2- quoroaniIine 160 ng of

N-(3-fl uor opthng@:ﬂﬂeoﬁﬂm

[ 4- (mor phol i n-4-y1)-6-o0x0-1, 6-di hydropyr| m di n- 2-yl ]ggg{Fa%‘lz%%aO{a?gl%%%ai ned
inthe formof a white solid, the characteristics of which are the

fol | ow ng dlfluorophenyl) ZJ[&L(M%WENU)@LB 6489 m‘é’d"’?%'%“m J=5.0 Hz, 4 H);

3.57 to 3.62 (m 5.20 ;727(d
J=7.5 Hz, Wli@ﬂet?'@ﬁet%eﬁb&@"%m 1h6H§0rm70f55 pinkistusaliel, the-zharacteristics .88
(broad s, 1W9l|ch ﬁotﬂf)% 25 1H) Mass spectronetry: method A
RetentiontirreT i 3; [I\/H—I] n12 333; [MH: nmz 331. Exanpl e

15: Synthesis of 1 hgl i.n-.4- -6-_ 5

oxo- 1, 6- di hydropyﬁir}‘lﬁm pfcﬁph%glén& i‘é k2 2"%(—? %{i%iﬁ@sﬁ%)rédé} ed
accor di ng5t .66, erey;exmesde%gfrmctom@(ﬁm' FI)QZ %W@i”rﬂ 8 7.85hy!

[ 4- (nor phol i n- -?/1) 6- 0X0- di hydropyrimd ]a etate’preparéed in
stage 1 of i‘p d Hz.ghh; ng?g(;br@ad)qs, tid); 411 (chf@@dlslilm-b) in place of the
2-fluoroaniline. 140 ng of N (4-chlorophenyl)-2-

- [4- (norphol i n-4- yYigssspaarometndinmgtiodB/ri m di n- 2-yl ] acet ani de are obt ai ned
inthe formof a white solid, the characteristics of which are the

fol | ow ng: Retention timeTr(nﬁMNM@pectrum 3.37 to 3.46 (m J=4.9 Hz,
4 H; 3.51to 3.66 (m 6 H; 5.21 (s, 1 H); 7.38 (d, J=8.8 Hz, 2 H); 7.60

(d, J=8.8 Hz, 2 PfM+Fﬂ}Drﬁé3155l (Pr9pdng 3do.H); 11.71 (broad s, 1 H Mass
spectronmetry: nethod A Retentlon time Tr (mn) = 0.68;, [MH: mz 349;

[MH: mig Example 6: Synthesis of N-(3,4- -difluorophenyl)-2-[4-(morpholin-4-yl)-6-
ox0-1,6-dihydropyrimidin-2-ylJacetamide

0 NWN F

ISR RS

F

O
o

The product is prepared according to the procedure described in
Example 5, using 260 mg of sodium [4-(morpholin-4-yi)-6-oxo-1,8-
15 dihydropyrimidin-2-ylJacetate and 400 mg of 3,4-difluoroaniline in place of the
2,4-difluoroaniline. 210 mg of N-(3.4-difluorophenyl)-2-[4-(morpholin-4-yl)-6-

- oxo-1,8-dihydropyrimidin-2-ylJacetamide are obtained in the form of a white
solid, the characteristics of which are the following:

H NMR spectrum (400 MHz): 3.41 (t, J=4.9 Hz, 4 H); 3.54 to 3.64 (m,
20 6 H); 5.20 (s, 1H); 7.27 (d, J=8.8 Hz, 1H); 7.39 (dt, J=9.0 and 10.6 Hz, 1 H);
7.64 10 7.79 (m, 1 H); 10.38 (s, 1 H); 11.66 (broad s, 1 H).

Mass spectrometry: method A
Retention time Tr (min) = 0.64;
[M+H]": m/z 351; [M-HJ': m/z 349.

25 Example 7: Synthesis of 2-[4-(morpholin-4-y1)-6-o0x0-1,6-



Exanpl e 16: Synthesis of N-(3-nethoxyphenyl)-214-(norpholin-4-yl1l)-6- 20
ox0- 1, 6-di hydropyri m di n-2-yl i acetam de The product is prepared
according to the procedure described in Exanple 9, using 300 ng of ethyl

[ 4- (nor phol i n-4-y1)-6-0xo0-1,6- dihydropyrimdin-2-yl]acetate prepared in
stage 1 of Exanple 1 and 1.254 m of 3-nethoxyaniline i/1 Rpl ace of the

2-f1 uor oani Mon@013g 083 18# N-(3- 5 69 PCT/FR2010/051375

nmet hoxypheny1) - 2[ 4- (nor phol i n-4-y1) - 6- oxo- 1, 6-di hydropyri m di n- 2-
yfiacetam de are obtained in the form of % white _solid, the characteristics
of which ar difydropyrimiging-yil-N-(thiophen-3-yl)acetami spectrum 3.41 (t,
J=5.0 Hz, 4 H; 3.55t03.63 (m 6 H,; 3.72 (s, 3H; 5.20 (s, 1 H); 6.64
(dd, J=2.4 and 8.1 Hz, 1 H; 7.08 P N = 10 1.0 and 8.1 Hz, 1 H);
7.21 (t, J=8.3 Hz,1 H); 7.27 (s, 1 Hg p.14 (bogd s, 1 H); 11.63 (broad
s, 1 H. Mass spectronetry: nethod A Retentron trnme Tr (mn) = 0.58;
[MHHt: mz 345; [MH: nfz 343. 15 nple 17: Synthesis of -

244- (nor phol i n-4-y1) - 6- oxo- 1, 6- &reD

di hydropyrim di n-2-y1]-N-p-(trifluor hyl ) phenyl | acet am de The
product is prepared according to the p?ocedure described in Exanple 9,
using 300 ng of ethyl [4-(norpholin-4-yl)-6-o0xo0-1,6- 20 . .

di hydr opyri mi di n-TheyIpredit 48 ePrepapas agcpiing dgethe droesdig descrifed & 705 m
of 3-(trifl hyd ) ani:L L n&gdan pl.acee of . & 214 b Al -1 e of
244- (ror phtﬁg{aﬁﬁ@-&y 1%'- Ay 2o d‘?‘ﬁyd‘?%p%?‘?'tr]nﬁ’di b @?"f}“_@mé‘)ﬂ% ’

(trifl uor gnuiitydrppirénidin-2oslaesiate aadeiGibirg ofed-anminotnophene fdrachibride

2oun L "5 Plake of i 2 ddBoraaninen282iBg of A4ehoRhopird-3EE-Sade ) 1y
8.05 (b d I e ni i ; .

epoct t orrat s yTnydroplimih 2R I EAGhon 3 lkcelatniié Arbi@Réined i 6 fohRSE
[MH: mz 3Bheigbeatig) theldarStatistesi of vdiich are the following:

N- ( 3- br omophenyl) - 214- (nor phol i n- 4- 14) - 6-
oxo0- 1, 6- di hydr opy'H NiMIR Bpactylihacetfa(ti ¢e5.0 Hz, 4 H); 3.51 to 3.64 (m, 6 H); 5.20

10 (s, 1H); 7.08 (d, J=5.6 Hz, 1 H); 7.35 to 7.56 (m, 2 H); 10.55 (broad s, 1 H);
11.64 (broad s, 1 H).

Mass spectrometry: method A
Retention time Tr (min) = 0.52;
[M+H]": m/z 321; [M-H]: m/z 319.
15 Example 8: Synthesis of N-(4-fluoro-3-methoxyphenyl)-2-[4-(morpholin-
4-yl)-6-oxo0-1,6-dihydropyrimidin-2-ylJacetamide
H H |
Os N N o}
Urx
&N O
F
)
o

The product is prepared according to the procedure described in

Example 5, using 250 mg of sodium [4-(morpholin-4-yl)-6-oxo-1,6-

20 dihydropyrimidin-2-ylJacetate and 520 mg of 4-fluoro-3-methoxyaniline in
place of the 2,4-difluoroaniline. 262 mg of N-(4-f|ubro-3-methoxyphenyl)-2-[4-
(morpholin-4-yl)-8-oxo-1,6-dihydropyrimidin-2-yllacetamide are obtained in



The product is prepared according to the procedure described in 10 Exanpl e
9, using 300 ng of ethyl [4-(norpholin-4-yl)-6-o0x0-1,6-
di hydropyrim din-2-yl]acetate prepared in stage 1 of Exanple 1 and 0.61 ml
of 3-bronmoaniline in place of the 2-fluoroaniline. 105 ng of
N- (3- br omoph¥Ry#911/001114 70 PCT/FR2010/051375
244- (nmor phol i n-410- 6- oxo- 1, 6-di hydropyri m di n-2-yl | acet am de are obt ai ned
in the form of vvhlte solid, the characteristics of which are the
fol | owi ng: 15EHORIRS @pabite sehd dfve chatapterties of whihdfie(the félloing:3. 54 to 3. 66
(m 6 H; 5.20 (byoad s, 1 H; 7.15to 7.34 (m 2 H); 7.47 (d, J=8.1 Hz, 1
H; 7.91 (broad s,H NN speoirgs (@Iﬂﬂd‘dﬁiz$341f(bJ—3139 B6, MH)OQQS§t0é m

z

Ma t t ent 70;" 20[ MrH] 4:
305, (v or or) 499 BB pa0b: TatA T b 6 'hy 7900 7.47 (m, 1 1
Ni 3- (2- et hyt g7 2 4| 1

(IrmrE)hoIran Z 51)qag’r%xo4fhgm§:pﬁ&d—r1§:l flpngods 1{')y} é?ror%dose1 H). 224 ny

of 3-(terts-butyl)mpss spse solution of 261 ng of sodium
[ 4- (nor phol i n-4-yl)-6- gxg?ﬁrﬁ%w,qﬁgtg?)gp@“ m din-2-yl]acetate prepared in

stage 2 of Exanplgg The reaction mxture is stirred
5 at anbi ent terrperta%t u(?r(]ai]&r S%Pﬁte ’and then 442 ny of

4- (4, 6- di met hoxy +1 ) 2) hyI nmor phol i n-4-ium chl ori de .
hydrate are addeﬁwﬁq’_ﬁ 'ﬁ@g#:{][ﬁbﬁjn@?ﬁgg is thus stirred for 30 ninutes at
anbient te ratu E {‘ea.ctlon m xture i s concentrated under reduced
pressure. T [?o?a yathesis; of, M-{2sfluarenhanyin4-(rerphotin-dvgl)es-oxod 10 ni
of ethyl acetgidih is then stirred for 30 m nutes.
The preci pi tate fl(()c-rﬁl;r?g)c}lJf ﬁ?ﬁlﬁ %’ %tﬁﬁ]ﬂﬁz% g of

NA3- (2- net hyl propan- 2- yOphenyl ] - 244- (nor phol i nz4-y1) -

6- oxo- 1, 6-di hydr opyri m di n- 2-yf| ceElam de are hus obtained in the form of
a white solid, the characterlstl ar’ext he foll ow ng:

1H NMVR spectrum 1.26 (s, 9 H): 3.42 ',Zt, OJ' :4 . 4 H: 3.53 to 3.64 15
(m 6H); 5.20 (s, 1 H; 7.10 (d, j=%.1 Hz, 1 My’ 7.23 (t, j=8.1 Hz, 1 H);
7.41 (d, J=8. 1 Hz, 1H); 7.58 (broadns, 1H); 10.09 (broad s, 1 H); 11.65
(broad s, 1 Mass spectronetry: [method A Retention tinme Tr (mn) = 0.83;
[ MHHr : 371 [MH: mz 369. 2 npl e 20: Synthesis of

met hyl 3”@?[4 (ror phol i n-4-yl)-6-o0xo0-1, 6-

di hydropyrim di ny2-y| Laceiyl |€1r61€,r1%)0%e912go% ethyl [4-(morpholin-4-y1)-6-0x0-1,6-
dihydropyrimidin-2-yl]acetate prepared in stage 1 of Example 1 are introduced
into 1 ml of N,N-dimethylformamide, 623 mg of 2-fluoroaniline and 378 mg of
potassium tert-butoxide. 2 ml of N,N-dimethylformamide are then added. The

15 tube is then microwave-heated at 150°C for 20 minutes. The reaction mixture

is concentrated under reduced pressure. 30 ml of water and 10 ml of ethyl

acetate are added and the resulting mixture is thus stirred for 1 h 30. The
precipitate formed is filtered off and rinsed with ethyl acetate, ethyl ether and
then petroleum ether. The solid obtained is dried in a rofary evaporator and

20 93 mg of N-(2-ﬂuorophenyl)-2—[4-(morpholin-4~y|)-6-oxo—1,6-dihydropyrimidin-
2-yllacetamide are thus obtained in the form of a white solid, the
characteristics of which are the following:

_1H NMR spectrum: 3.42 (t, J=4.9 Hz, 4 H); 3.61 (t, J=4.6 Hz, 4 H);
3.67(s, 2H); 5.19 (s, 1 H); 7.12 to 7.20 (m, 2H);7.2110 7.32 (m, 1 H); 7.81 to
25 7.98 (m, J=8.3 and 8.3 Hz, 1 H);10.00 (broad s, 1 H); 11.66 (broad s, 1 H).



The product is prepared according to the procedure described in Exanple 19,
using 653 ng of sodium]|[4-(norpholin-4 yl) 6 oxo-1, 6-

di hydropyri m di n-2-yfl acetate prepared in stage 2 of Exanple 1 and 567 ngy

of nethyl 3-am nobenzoate in place of the 3-(tert-butyl)aniline. 400 ng of
met hyl 5

3- ({[ 4- (mor FRIZIL NI ox0- 1, 6- di hydVdpyr i mi di n- ECEAFR2ARNACRE IS benzoa
te are obtained in the formof a white solid, the characteristics of which
are the follow n NVR spectrum 3.41 (dd, J=4.8 and 5.3
Hz, 4 H); 3.53 tgﬂﬁsﬁ@eﬁﬁo”@t%m@h@@ﬁbroad s, 3 H; 5.21 (broad s, 1 H)
7.47(t,J:81Hz I(;? 66 (d, 10 J=8.1 Hz, 1H);780(d J83Hz

H: 8.24 (s, 1 HRete I@Ut!mngrdmm)wﬁGl H: 11.67 (broad s, 1 H. Mass
spectrometry: method A Retention time Tr (mn) = 0.59; [I\/HrHr: mz 373;
[MEf: mz 371 Imhﬂlm/zm)/dl\/lﬁvl]anplz&&ll Synt hesi's of
3-(([4-(norpholin-4-y1l)-6-oxo-1,6- ) ‘

di hydropyri m di n-Rsrity:]®eet yl } am no) benzoic acid 1.8 M of 2 M sodium
hydroxi de are added to a solution of 335 ng of 20 nethyl

3-({[4-(ngrphol i rMéituMd;boﬁrtQK@ﬁér Berfbhiryzirgsgyri m di n- 2-yl Jacetyl | am no) -
benzoate i n 25 of methanol. The reaction mxture is heated at 60C for 2

h 30, and itg Hbe“lmosgﬁméﬁ&eefun@tmbwﬁaenpnasﬁg(rﬁorﬁm.:?-waﬂ ation

residue is ta en up 1n I water. The ‘aqueous phase is extracted with
oxo-1,6-dihydropyrimidin-2-ylJacetamide

H H
NN Y
[
EN
N

0

" The product is prepared according io the procedure described in

10 Example 9, using 300 mg of ethyl [4-(morpholin-4-yl)-6-ox0-1,6-
dihydropyrimidin-2-yl]acetate prepared in stage 1 of Example 1 and 582 mg of
2-methylaniline in place of the 2-fluoroaniline. 76 mg of N-(2-methyliphenyl)-2-
[4-(morpholin-4-y1)-8-oxe-1,6-dihydropyrimidin-2-yllacetamide are obtained in

the form of a white solid, the characteristics of which are the following:

15 'H NMR spectrum: 2.21 (s, 3 H); 3.43 (t, J=5.0 Hz, 4 H); 3.55 to 3.67
© (m, 6H): 5.18 (s, 1 H); 7.08 (t, J=7.8 Hz, 1 H); 7.16 (t, J=7.8 Hz, 1 H); 7.21 (d,
J=7.8 Hz, 1H); 7.42 (d, J=7.8Hz, 1 H); 9.65 (broad s, 1 H); 11.70 (s, 1 H).

Mass spectrometry: method B
Retention time Tr (min) = 2.81;

20 [M+H]": m/z 329; [M-H]: m/z 327
Melting point (Kofler bench): 194°C.

Example 11: Synthesis of N-(2-methoxyphenyl}-2-{4-(morpholin-4-yl)-6-
oxo-1,6-dihydropyrimidin-2-ylJacetamide



ethyl acetate and then acidified (pH=6) by adding a IN solution of 25
hydrochl oric acid. The precipitate fornmed is filtered off and then washed
with 20 m of water, 5 nml of ethyl acetate and, finally, 20 m of ethyl
ether. The solid is dried under vacuum and 175 ng of

3-({[4- (norpholin-A4- 0xo0-1, 6-

di hydr opyri rWQil%Pj?l/ﬁ/q}aHﬁ yl I ani no) benzdRc acid are TFUFRAALIARILIT5 ¢ he
formof a white solid, the characteristics of which are the follow ng: 51H
NMR spectrum (400 M—Iz): 3.42 (t, J=4.9 Hz, 4 H) 3.52to0 3.72 (m 6 H);
5.21 (s, 1H): 7.43 (t, J=7.9 Hz, 1 H); 7.64 (do"Jd=7.8 Hz, 1 H): 7.79 (ddd,
J=1.5 and 1.6 and 8.2 Hz, 1 H); &. ;110.36 (s, 1 H; 11.77 (broad
s, 1 H,; 12.94 (broad s, 1 H). 3 pctronetry: nethod A
10Retention tine Tr (mn) 0. 46; an z » EMH: mz 357. Exanple
22: Synthesis of 2-[4- (rmrpholln 4- 1) 6- oxo-1, 6-

di hydropyrimdi n-2-y1]-N[ 3- (propt }yl )phenyl ] acetam de oHnrH yN O
gt

15The product is prepared accordi t he procedure described in Exanple
19, using 653 ng of sodium/|[4-(nor i n-4-y0- 6-o0xo0-1, 6-
di hydropyrimdin-2-yl]acetate prepared in stage 2 of Exanple 1 and using a

t f 10 m a f r I
et “ons 270 T MESICCRBOR s L g St aotted

3-(tert-but yE))ampllel n@ 2BHhoy 300 2vg  of ethyl [4- morpholm-4 yl)-6-oxo-1,6-
R UA TE EA Te K e t Ea
char act er sstdigti@yiforfibhfidér e3hemboldfovi-R@thoxyaniline in place of the 2-
fluoroaniline, and 300 mg of potassium fert-butoxide. 3 mi of N,N-
dimethylformamide are added and the tube is microwave-heated at 150°C for

20 minutes. The reaction mixture is concentrated under reduced pressure. 15

ml of water and 5 ml of ethyl acetate are added and the resulting mixture is

10 thus stirred for 2 hours. The aqueous phase is extracted with 5 ml of ethyl

acetate. The combined organic phases are dried over magnesium sulphate.

filtered, and concentrated under reduced pressure. After purification of the

solid obtained, on a preparative plate (thickness: 2 mm), elution being carried

out with a mixture of dichloromethane and methanol (90/10 by volume), 7 mg

15 of N-(2-methoxyphenyl)-2-[4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-
yllacetamide are thus obtained in the form of a pinkish solid, the

characteristics of which are the following:

"H NMR spectrum: 3.43 (t, J=4.9 Hz, 4 H); 3.59 to 3.65 (m, 4 H); 3.69

(s, 2H); 3.83 (s, 3 H); 5.20 (s, 1 H); 6.20 (ddd, J=2.2 and 6.5 and 8.2 Hz, 1 H);

20 6.99 to 7.13 (m,2 H); 7.97 (d, J=8.6 Hz, 1 H); 9.44 (broad s, 1 H); 11.66
(broad s, 1 H).

Mass spectrometry: method A
Retention time Tr (min) = 0.59;
[M+H]": m/z 345; [M-H]": m/z 343.

25 Example 12: Synthesis of N-(2,3-difluorophenyl)-2-[4-(morpholin-4-yi)-6-



; 2.84 (quin, J=6.9 Hz, 1 H);3.42
H; 5.20 (s, 1 H; 6.94 (d, J=7.6 25
(d, J=8.8 Hz, 1 H); 7.45 (s, 1 H);
ss spectronetry: nmethod A Retention
E

1H NMR spectrum 1.18 (d, J=6.8 Hz, H)
(t, J=4.9 Hz, 4 H); 3.54to 3.65 (m 6
Hz, 1 H; 7.22 (t, J=7.8 Hz, 1 H); 7.38
10.09 (s, 1 H); 11.64 (broad s, 1 H M
M

time Tr (mn) =0.78; [MtH : m z 357; lf:- mz 35 | )

S;/nt hesi g on)JI\IZQQUr%QL%%ﬂhenyl)Z- 2- 4-E phol i n_z4_y%::r2‘_::-'E§6‘irB/65%§75
d
i

6

0x0-1, 6-di hydropyri m di n-2-yl ] acet am de The product is prepared
according to the procedure, described in anple 19, using 261 ng of sodium
[ 4- (mor phol pxoAL§elibydrapyriniding- 'Wﬂﬂ%?i nmi di n-2-yl ] acetate prepared in
stage 2 of Exanple 1 and using a m xture of m of water and 9 m of

et hanol in place of the nethanol and 214 mg o S-Frret hyl aniline in place of
the 3-(tert-butyl)aniline. 196 N

met hyl pheny1) - 244- (nor phol i n-4-y1 \-\61Nox 1, @ hydr opyri m di n- 2-

yfl acetarni de are obtained in the rmof a Ite solid, the
characteristics of 15 which are thefoll ow ng: 1H NWR
spectrum 2.27 (s, 3 H; 3.38 to EGN4 (m 4 H; 3.54to0 3.64 (m 6H); 5.20
(s, 1 H,; 6.88 (d, J=7.8 Hz, 1 H ~4-19 (t, J=7.8 Hz, 1 H); 7.35 (d, J=8.8

Hz, 1 H,; 7.39 (s, 1 H; 10.07 (s, 1 H); 11.65 (broad s, 1 H

325, (M omiz 507 PIkSibl 5 BRpoCofl pel AT (b the"gheodtReOdescrldied in 2

N- (3- cyano- 444an1epheny Lxing- [ 400 momghobf n-etayl  [4-(morpholin-4-yl)-6-oxo-1,6-
y1) - 6- oxo- 1, 6-di hydropyri mdi n-2-yl ['acet am de £
5 dihydropyrimidin-2-yljacetate prepared in stage 1 of Example 1 and 840 mg o

2,3-difluoroaniline in place of the 2-fluoroaniline. 83 mg of N-(2,3-
difluorophenyl)-2-[4-(morpholin-4-yl}-6-oxo-1 ,6-dihydropyrimidin-2-
yllacetamide are obtained in the form of a white solid, the characteristics of

which are the following:

10 H NMR spectrum: 3.42 (t, J=5.1 Hz, 4H); 3.61 (, J=5.1 Hz, 4 H); 3.69
(s,2 H); 5.20 (s, 1 H); 7.18 (t, J=7.0 Hz, 2 H); 7.69 (broad s, 1 H); 10.24
(broad s, 1 H); 11.63 (broad s, 1 H).

Mass spectrometry: method A
~ Retention time Tr {min) = 0.61;
15 [M+H]": m/z 351; [M-H]: m/z 349
Melting point (Kofler bench): 248°C.

Example 13: Synthesis of N-(3,5-diﬂuorophenyl)-2-[4-(morpholin-4-yl)-6-
oxo-1,6-dihydropyrimidin-2-yljJacetamide

3w

20 The product is prepared according to the procedure described in
Example 9, using 300 mg of ethyl [4-(morpholin-4-yl)-6-0x0-1,6-



The product is prepared according to the procedure described in Exanple 19,
using 261 ng of sodium [4-(norpholin-4-yl)-6-o0x0-1, 6-

di hydropyrim di n-2-yl]acetate prepared in stage 2 of Exanple 1 and 163 ngy
of 5 5-am no-2-fluorobenzonitrile in place of the 3-(tert-butyl)aniline.
The reacti oWOri2ddk/901d 1doncent rat ed t o7dryness undepcTARRIEETD I 551 € and
the residue is then purified by silica colum chronmat ography, elution being
carried out with a gradient of the eluent CH2C12/MeOH. 90/10 in

di chl or onet Iisirepyrimidire2 ytioetatd prapanéd in stage 1 of Example 1 and 780 mg of

N- ( 3- 4 £ hepyl) - 2[ 4- lin:4-y1)-6-oxo-1 6- 10

di ﬁydfﬁ‘é‘;?i fﬁ%’%’i&#%?%rﬁ@iee% ’Qm'[ Fﬂ%&g? éfgﬁp;%ﬂ@rp%nﬁﬁéx ?Iﬁ?m o9 A dHbdF-solid,
the ch t Q¥ifiuRird s b oW 1R 1H NVR
Spect ram 3 ay oerly B M- tRoRRIBAE b B bR Wahydropyrimigng: o MM 5
(t, J=9..2 H¥llagetamide ayg obtaineddn the farmMof aswbite dolid, )t eharadtebisTicslof 1 H) ;

10.53 (s, 1 .S, 1 H. 15Mass spectronetry: nethod A
Retentionstiv‘?r%Chl'%l]%ﬁ‘l%nf%ﬁéﬁ%gGO; [MEHr: mlz 358; [MH: mz 356 Purity: 95%

Exanpl e 25: Synt hgsj f N (1H] o| - 6- - 244- (norpholin-4-y1)-6- 20
oxo- 1, 6- di hydr opyﬁﬁﬂﬁ'ﬁfﬁ?%@ma@gﬁiﬁi#&-%’ﬁ IR EhPe ta 3,69, 6nng 5%5-2@ of
sodi um [ 4- (@rneki - Y49, b Nyl i £in- l

prepared i nm?tgm)g 29%;} g@aﬁﬁﬁ?gﬁ%%ﬁgzﬁi@@ g’)écj!-lgi gqn-ly)hlti)lé}rﬂ??a@)t(g‘saedi n

pl ace of thé: 3-"& d ©6rgad an! Hine. The reaction mixture is concentrated
under reduced pressure and taken up in 13 m of 1,4- 5 dioxane and 3 m of
AN hydrochl ori c atass, specttonettyherethdd Powave- heated for 10 minutes at 100C.
After cooling to anmbient tenperature, the reaction mxture is concentrated

under retiiced pr &tertionatide Tk )up0ies; 30 n of water, and then a saturated
aqueous sol ution of sodium bi carbonate is added so as to obtain a pHin the

region of 8. The[N+RHE": ﬁi/g%q;rmrﬂ]qqnﬁz%jg Itered off 10 and washed wth
wat er, ethyl acetate and ethyl et'her. After purification by silica colum

chromat ogr aphy, gidiid iBETHASH AN=1o g s th a gradient of the el uent
oo e1a) e s SRS BOIRE KN Hehlefif> 280:0%1 | 0 100% 20 ngy of NI-(1

H i ndazol - 6y L) i n- - 6-0x0- 1. &-di hyd I mi di p- 2-

Vi1 acet am JEXEHPlS T4 SYdher Ry B eb i A1l mos ol nhsexer st cs
of 15 whi ch1B-dikytropgtilmidimg:ylJacetamide 1H NMVR spectrum 3.42 (t,
J=4.9 Hz, 4 H); 3.60 (dd, J=4.0 and 5.7 Hz, 4H); 3.64 (s, 2 H; 5.20 (s, 1

H; 7.08 (dd, J=1.8 and 8.6 Hz,1 Hy 7.67Hd, J=8.6 Hz, 1 H); 7.96 (s, 1
H; 8.09 (s, 1 H; 10.32 (broadO ; road s, 1 H); 12.88 (broad
s, 1 H 20Mass spectronetry: methqd 5

N
()

The product is prepared according to the procedure described in
Example 9, using 250 mg of ethy [4-(morpholin-4-y1)-6-oxo0-1,6-
dihydropyrimidin-2-yllacetate prepared in stage 1 of Example 1 and 0.90 ml of
3-fluoroaniline in place of the 2-fluoroaniline. 160 mg of N-(3-fluorophenyl)-2-

20  {4-(morpholin-4-yf)-6-oxo0-1,6-dihydropyrimidin-2-yljacetamide are obtained in
the form of a white solid, the characteristics of which are the following:

15

'H NMR spectrum (400 MHz): 3.42 (d, J=5.0 Hz, 4 H); 3.57 to 3.62 (m,
6 H); 5.20 (s,1 H); 6.89 (t, J=9.0 Hz, 1 H); 7.27 (d, J=7.5Hz, 1 H); 7.31 to

7.40 (m, 1 H); 7.55 (d, J=12.1 Hz, 1 H); 10.38 (broad s, 1 H); 11.66 (bi'oad S,
25 1H).



Retention time Tr (mn) = 0.45;, [MrH: mz 355; [MH: nlz 353 Exanpl e 26:

Synt hesi s of

N- ( 3- cyanophenyl) - 214- ( nor phol i n- 4-y1) - 6- oxol, 6-di hydropyrim di n-2-yliaceta
m de 25 Exampl e 19, using 261 ng of sodium [ 4-(norpholin-4-yl)-6-o0xo0-1, 6-
di hydr opyri my di-2- M tate prepared Lp stage 2 of ARl @_ﬂgj ing a
m xt ure of ?%iboj’f%'/)vf\)/ao!tlgl(ri%and 1 m of et R)g/l acetate i%&ﬁ()l ace@loq}/t e 1%

nmet hanol , and 118 ngy of 3-am nobenzonitrile in place of the

3-(tert-butyl )a”il\héﬁ%lzél&'%nmpgr@é y

N- ( 3- cyanophenyl) nor phol“i'n py?’t)}Dt 6- oxo0- 1, 6-di hydr opyri m di n- 2-
yfl acetam de are . ned i n.t o] f an off-white solid, the
characteristics ﬁ%'@hﬂgﬁg&(ﬁﬁni 0I2Ir'go i NQ: 1H NWR

t 3.41 (t =4. 8 - 3.6 dd, J=4.8 d 5.3 Hz, 4H); 3.63
?g?czrlﬁom; 5.21 EJM*%'HTE‘/Z%?M?)’E{@Egﬁ- 2 H): 7.7gn(dt, J=2.3 ;Dnd 6.8 10
Hz, 1 ; 8.04 1 ; 10.51 (b ds, 1 - 11 .69 N .. Mass
spect rgbmat r)Exqu(E;h)d'Q) @E'Eh?$'§$1 c{fioﬁk(éphhﬁ%ﬁegy&%&{-ﬁ{l%&l@%ﬁo; >

[N—Nt Erf | 32?o@%‘aiﬁﬁ?ﬁﬁ%ﬁﬁ?%%ﬁﬁ*ﬁ%@@% -6- 15

oxo0- 1, 6-di hydropyri m di n-2-yl | acetag de The product is prepared
according to the procedure descr i pte, 19, using 261 ng of sodium
[ 4- (nor phol i n-4-y0-6-0x0-1,6- dih Q yriim .;[@ -yflacetate prepared in
of"7°aM of water and 1.5 nml of
tetrahydrofuran in place of the nethanol, and 134 ng of
2-am no-5-fl uoropyridine in pl acergf he 3-(tertbutypaniline. After
stirring for 1 h 30 at anbient tempgrature, a precipitate fornms. The
reaction mxture is filtered through sintered glass. The solid obtained is

washed wi th wat er t cet et hery. 1
fl uoropyridin-2- yﬁgeeﬂ?éb%%o%pﬁéﬁzﬁeg %%&émg’ngfh%@%ﬁ%?%%%ﬁgle%qg
yl ] acet am deEiraplebt 8] nagingn 236 f orgn aff aethgatf f JAnfrinbepredihiddyl}Bhexo-1,6-
et oS, SediromS ool skSpml Fiags 1 f Brapete bt SIGRERE" 1
. 7.75 6t di_~Pim -and: ; i = - .0.8.33
(529" eroghifbingyotier i piuofbdpfini H40 kg b Ak énibroptionth-2
[4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-yljacetamide are obtained in

the form of a white solid, the characteristics of which are the following:

"M NMR spectrum: 3.37 to 3.46 (m, J=4.9 Hz, 4 H); 3.51 to 3.66 (m, 6
H); 5.21 (s, 1 H); 7.38 (d, J=8.8 Hz, 2 H); 7.60 (d, J=8.8 Hz, 2 H); 10.24
15 (broads, 1 H);, 11.71 (broad s, 1 H)

Mass spectrometry: method A
Retention time Tr (min) = 0.68;
[M+H]": m/z 349; [M-H]: m/z 347.

Example 16: Synthesis of N-(3-methoxyphenyl)-2-[4-(morpholin-4-yl)-6-
20 oxo-1,6-dihydropyrimidin-2-ylJacetamide



5Mass spectronetry: nethod A Retention tine Tr (mn) = 2.67; [MH: mz
334; EMHr: mz 332. Exanple 28: Synthesis of

N- (441 uor o- 3- net hyl phenyl) - 244- ( nor phol i n- 4- :

y1) - 6- oxo- 1, 6-di hydropyri m di n-2-yfl acetam de I yN 0 10KO The pr oduct

IS prepared CoQ t he procedure scri bed m@@xﬁ 250 ngy
of sodium | ((r?%rgﬁrblg’llhﬁ yI) 6- oxo- 1, 69gd| hydr opyr i m di n- -yI]ace e and

240 mg of 4-fluoro-3-nmethylaniline in place of the 2,4-difluoroaniline. 204

ng of N-(4-f|uor - e =
(or phol | n- 4 yo- a5 Braduet BRCHiebbid Bobiing 1o the. prosedure descrifed g
the form of BExamplée ol 'udungt hgog@hangct of i ﬁthyls [di(nMTphhhr&nq;l)t-@@xb@‘t Bow ng:

1HNl\/Rspectrum 2. 20 d =1.2 Hz, SF&; 3. 41 Q 3.55 to
3.63 (m 6 Mjh Y‘%OFQSGW@'” Yﬂl?CEt?tQ)l?rﬁ(ﬁafe 1y stagey ! OEEP‘I?""P’?@ é:«ﬁrtdo 5411”‘ km 1

; 7.46 (d 1 13~ 6 1
|2_?)|\/tass spfac%?oéejt%re@&rq%' ﬁ%% E‘ZF%%%%% Pgnﬁl{ellﬁzeflq?ro%%mﬁ?. :é%. g},é ?ﬁ/&allqﬂ(% n12H)
347; [ M H: methofvhened¥pl- ema@hoﬁymyie&cs(om 6-dihydropyrimidin-2-
N-(3 chl oro- -quor heny 2 hol i n-4- . . -
V1)-6- oxo- 1 YEReHIRE ATF Phksifed it e Sorgy Shighite solid, therghargeiggiaties of
pr epar ed aCQﬂ{,aﬁ 210 g.%fb mgecedure described in Exanple 5, using 250 ng of
sodi um [ 4- (norpholin-4'y 0x0-1, 6- di hydropyrim din-2-yl]acetate and 278

g of 3-chl or o- A-1H N egééthj?ﬁ: %21%3&%.5@ 408 Fssrdfd3phoan); e 218

ng of N-(3-chloro-4
(mor phol i n- 4s,y3hty, &.2¢s,11 Bi-)dﬁi B&ldddP.yxi i #hch8 21H2 at &f)ariOde{dalde Jobi%anedd i n

1 R spbodhRiinasa P HIZ83a B8 i THER s ol i T pads b o
%H)8 7.38 (tl-l),qT%?’B(ngadé, aHH,) 7.41 to 7.50 (m 1 H); 7.88 (dd, .J =2.7 and

Mass spectrometry: method A
Retention time Tr (min) = 0.58;
[M+H]": m/z 345; [M-H]": m/z 343.
15 Example 17: Synthesis of 2-[4-(morpholin-4.yl)-6-0x0-1,6-

dihydropyrimidin-2-yl]-N-[3-(trifluoromethyl)phenyl]acetamide

F

H H
Q N N
F
W )
2 N 0
N

o}

The product is prepared according to the procedure described in

Example 9, using 300 mg of ethyl [4-(morpholin-4-yl)-6-0xo-1,6-

20 dihydropyrimidin-2-yliacetate prepared in stage 1 of Example 1 and 0.705 m}

of 3-(triflucromethybaniline in place of the 2-fluoroaniline. 228 mg of 2-[4-
(morpholin-4-yl}-6-oxo-1,6-dihydropyrimidin-2-yl]-N-[3-

(trifluoromethyl)phenyllacetamide are obtained in the form of a white solid, the

characteristics of which are the following:

25 'H NMR spectrum: 3.37 to 3.46 (m, 4 H); 3.54 to 3.66 (m, 6 H); 5.21



10 Hz, 1 H); 10.38 (s, 1 H); 11.66 (broad s, 1 H). Mss spectronetry:
nmethod A Retention tinme Tr (mn) = 0.70; [MtH: mz 367, [MH: mz 365.
Exanpl e 30: Synthesis of 2=1:4-(norpholind=yl)-6-o0x0=1, 6= 15
di hydropyrim din-2-yl]-N-(pyridin-3-yl)acetamde ONN 11 N O coN) The

duct i ding to th dure descry j 5,
Using 250" TROOFOLBAPBRTFA- (or phol 1 n-4-1) -6 oxo. 1, Bty £r201678%HsT

di hydropyri m di n-2-yl]acetate and 427 ng of 3-am nopyridine in place of the
20 2,4-dif|ﬂ70ro ni i

244- (nor pho rpa -Syi)lir?gjo%?%%ﬁg{ Wdljd'&/?r% gl Tlnz%1yl'12_L1l\’-_|8p73/r7? Phggf-s'):/)’cacet am

| de are obt gnegy) B.cm‘bnﬁéug)pHR/gmed)t(@rosqlsi,d,H);ha.@mrraaamr11sH)Lcs of whi ch
are the follow ng: 1H NVR spectrum 3.39 to 3.46 (m 4 H); 3.56 to

3.66 (m 6 H; 5 Ldthod/A35 (broad s, 1 H); 8.00 (d, J=8.6 Hz,
1 H); 8.28 (broay%gé%%gggw%?qlmﬁ)rooad s, 1 H,; 10.37 (broad s, 1 H; 11.67

(broad s, 1 H). . tr try: nethod A S5Retention tinme Tr
(mn) =0.25; [Nﬁﬁ]e;[enr"f%‘)? tgﬁ%%rﬁm 1?'-@:9’ m z 314. Exanple 31:. Synthesis of

N- (4-fluoro-2-ne he »264 (o l,i n-4-

y1)-6-0x0? 1, 6- di W%mﬁﬁéﬁi ﬂ@-ﬁﬁym/g? {ani de
Example 18: Synthesis of N-(3-bromophenyl)-2-[4-(morpholin-4-yl)-6-
oxo-1,8-dihydropyrimidin-2-yiJacetamide

olﬁrmﬁ\@/m
()

The product is prepared according to the procedure described in

10 Example 9, using 300 mg of ethyl [4-(morpholin-4-yl)-6-oxo0-1,6-
dihydropyrimidin-2-yljacetate prepared in stage 1 of Example 1 and 0.61 ml of
3-bromoaniline in place of the 2-fluoroaniline. 105 mg of N-(3-bromophenyl)-
2-[4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-yllacetamide are obtained

in the form of a white solid, the characteristics of which are the following:

15 "H NMR spectrum (400 MHz): 3.37 to 3.46 (m, 4 H); 3.54 to 3.66 (m, 6
H); 5.20 (broad s, 1 H); 7.15 to 7.34 (m, 2 H); 7.47 (d, J=8.1 Hz, 1 H); 7.91
" (broad s, 1 H); 10.33 (broad s, 1 H); 11.66 (broad s, 1 H)

Mass spectrometry: method A
Retention time Tr (min) = 0.70;
20 [M+H]": m/z 395; [M-H]: m/z 393.

Example 19: Synthesis of N-[3-(2-methylpropan-2-yl)phenyi]-2-[4-
(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-ylJacetamide



10The product is prepared according to the procedure described in Exanple
5, using 200 ng of sodium[4-(norpholin-4-yl)-6-o0xo0-1, 6-

di hydropyrim di n-2-yl]acetate prepared in stage 2 of Exanple 1 and 278 ngy
of 4-fluoro-2-nmethylaniline in place of the 2,4-difluoroaniline. 92 ng of

N-(4- fl uorg- 2-ret hyl nyl) - 244- (nor phgli n-4-yl)-£s : q{q) ropyri
midi n-2- %Wﬁéﬁ#@de are obtai nezgi n the forn%)j’?%cahz:ﬁln isg}hljs%#ji d,

the characteristics of which are the foll ow ng: 1H NWR
spectrum 2.21 (s, 3 H); 3.44 (t, J=4.9 Hz, 4 H);, 3.57 to 3.66 (m 6H);
5.19 (s, 1 H); 6.99 (td, J=3.2 gnd 8.6 Hz {1 ; A{.08 (dd, J=3.1 and 9.7
Hz, 1 H,; 7.36 (dd, J=5.6 and 8. A ; (broad s, 1 H; 11.67 20
(broad s, 1 H). Mass spectronetry: hod A ntion time Tr (mn) = 0.59;
[MtH : mz 347; [MH: mz 345. Exanpple 32: Synthesis of

N- ( 3- hydr oxyphenyl) - 244- (nor phol i y1l)-6-

oxo0- 1, 6-di hydr opyri m di n-2-yl | acetiam Jde. coN) The product is

prepared according to the procedureodescribed in Exanple 5, using 250 ng of
sodi um [ 4- (nor phol i n-4-yl) - 6- oxo-1, 6-
224 mg of 3-(tert-butyl)aniline are added to a solution of 261 mg of

sodium [4-(morpholin-4-yl}-6-oxo-1,6-dihydropyrimidin-2-yllacetate prepared
in stage 2 of Example 1 in 10 m! of methanol. The reaction mixture is stirred
5 at ambient temperature for 5 minutes and then 442 mg of 4-(4,6-dimethoxy-
1,3,5-triazin-2-yl)-4-methylmorpholin-4-ium chioride hydrate are added. The
resulting mixture is thus stirred for 30 minutes at ambient temperature. The
reaction mixture is concentrated under reduced pressure. The evaporation
residue is taken up with 10 ml of water and 10 ml of ethyl acetate. The
10 resulting product is then stirred for 30 minutes. The precipitate formed is
filttered off. 235 mg of N-[3-(2-methylpropan-2-yl)phenyl]-2-[4-(morpholin-4-yl)-
6-oxo0-1,8-dihydropyrimidin-2-yllacetamide are thus obtained in the form of a

white solid, the characteristics of which are the foliowing:

"H NMR spectrum: 1.26 (s, 9 H); 3.42 (t, J=4.8 Hz, 4 H); 3.53 to 3.64
15 {m, 6H); 5.20 (s, 1 H); 7.10 (d, J=8.1 Hz, 1 H); 7.23 (t, J=8.1 Hz, 1 H); 7.41 (d,
J=8.1 Hz, 1H); 7.58 (broad s, 1H); 10.09 (broad s, 1 H); 11.65 (broad s, 1 H)

Mass spectrometry: method A
Retention time Tr (min) = 0.83;
[M+H]": m/z 371; [M-H]: m/z 369.

20 Example 20: Synthesis of methyl 3~-({{4-(morpholin-4-yl)-6-oxo-1,6-
dihydropyrimidin-2-ylJacetyl}Jamino)benzoate



5 di hydropyri mdin-2-yl]acetate and 418 ng of 3-am nophenol in place of the
2,4-difluoroaniline. 210 ng of N (3-hydroxyphenyl)-244-(norpholin-4-y0-6-
0x0-1, 6-di hydropyri m di n-2-yl]acetam de are obtained in the formof a

pi nki sh solid, the characteristics of which are the follow ng: 1H NWR

spectrum 3. 3 thh 4 3.51t 63 (m 6 1) ;
645 (d - ﬂ%—?gll/odoﬂ)l(ﬂ 93H%d J=8. aqﬁz ( H) ; %éi.r ,2@:@65%%51?m
7.12 (broad s 1 H,; 9.36 (broad s, 1 H); 10. 00 (broad s 1 H,; 11.63

br oad : i 0. 43;
(15[ Vel m z 331 “Eéﬁ/rp? gﬁ?%‘%ﬁrﬁggén%%gd@g%sﬁ Lp}gf;%ag—g BesMBeY i

N- ( 3- br ono- éE)idrmplleopwenyE)ngM@EﬁG rmmgphofi sedium  [4-(morpholin-4-yl}-6-oxo-1,6-

yl) - 6- oxo- 1, | | acet am de produc

accordi ng toé5 WFhoé)%fg I?g}]glég ERParad %St@ﬂﬁr?g’]&’i@“p S ﬁﬂgég%erﬁar :
sodi um [ 4- (Ofrpé@anp i %Q th @teQifW&BQ%—bUﬂyﬁibﬁtgﬁe)’M@ﬁ@@F:%eﬂ{g@paf ed

in stage 2 S|n a mxture of wat er Tand 1
t et r ahydr 6f u3-&jfd- (momrmhe-tby[)-ﬁkre(o ﬂr;ﬁt—cﬂihymopyatmwiﬂ%yi]ag:em‘l}amlno)benzoate
3- brono-4-fl uarqganiline . i

N (3- br om- TR ERBEHARSS 19T S adilio sl 4hG prageclendtids' or iioR 2o The

0xo0-1, 6- di hmﬂn@pmpg m di n- 2-yl ] acet am de are obtal ned in the formof a white
solid, the characferistics of which are the follow ng: 51H NVMR spectrum

3.41 ( LZ =4 9; Mz MR s;}é%@ﬁnts’ﬁ @9, gGan'd)s 35322(231 5.3 85%0 2 37683(%(3

10. 35 (br oadH},3. &5 Hproatils, Gymbﬁdad(bsoadsl—m H) 7.47 Kasls8stHixt T bl)lef'lﬁﬁ (dTBt hod

Exanp! eoA08 L el 409 Padist yagia Azl 1) 88%&, T Hhi 16Mo T 1984 3

11.67 (broad s, 1 H).
Mass spectrometry: method A
Retention time Tr (min) = 0.59;
[M+H]": m/z 373; [M-H]: m/z 371
15 Purity: 95%.
Example 21: Synthesis of 3-{({[4-(morpholin-4-yl)-6-0x0-1,6-

dihydropyrimidin-2-yl]acetyl}amino)benzoic acid

O

H H
0 N N
W OH
= AN o]
N

e}

1.8 ml of 2 M sodium hydroxide are added to a solution of 335 mg of

20 methyl 3-({[4-(morpholin-4-yl)-6-oxo-1,86-dihydropyrimidin-2-yllacetyl}amino})-
benzoate in 25 ml of methanol. The reaction mixture 'is heated at 60°C for

2 h 30, and it is then concentrated under reduced pressure. The evaporation
residue is taken up in 50 ml of water. The aqueous phase is exiracted with
ethyl acetate and then acidified (pH=6) by adding a 1N solution of

25 hydrochloric acid. The precipitate formed is filtered off and then washed with



di hydropyrim di n-2-y11-N-(3, 4, 5-trifl uorophenypacet am de The product is
prepared according to the procedure described in 15 Exanple 5, using 200 ny
of sodi um [ 4- (norpholin-4-yl)-6-0xo0-1, 6- dihydropyrinidin-2-y|]acetate
prepared in stage 2 of Exanple 1 and 113 ng of 3,4, 5-trifluoroaniline in

pl ace of thee?.A1di/leyqreani |ine. 33 ny,pf 244-
(nor pholin-4-y1)- 6/oxo 1, 6-di hydropyri msgl n-2-yli] - M(C§/ER§°1°/°51375

trifluorophenypacetam de are obtained, the characteristics of which are the
20 foll owi n u 3 Hz,
a1 3 5a oo 1! 68 vater, 5 [yl of HGYHEEREEHE ol ) fPOL St nBltTE 1
H); 10.55 (splid lsH)jnedlmder vascuumidnd 175 mg of $F(é[4ﬂnm|tphmlln-4-yp|c®-mo€|dﬁ— 4
according tog.th roce e described.jn Exa ng .25 of sodi um
- (ot phol AEomrRaEEREUEe amianbayra arBickers: pis cBidea s B78 iy o
(5- ami no- 2- fgf ayidrhesd, te éhéf@&ﬂéﬁ@ﬁ&s bfwhich&fe Mhe fdiBwingt- di f1 uoroani i ne.
218 ng of N44-fl uoro- 3- (hydroxyrret hyl)phenyl] 214- (morphol i

n-4-yl)-650x0-1, 6 Mﬁyéh]ere&@ Eﬂ) MH2 %42/@ gﬁvﬁbq@% r§59?5%| \Mﬂnl n the

f or m of abe| esoI| char‘acteri |cs Ich’are olTo
NMR spect r uid H;s %21 (sl, 1H}=-Z.48 iz )= ?lQH)Iz, ‘BI—557 B4 (d, 847 .8rhiz,61 I-I)),,74?95(1:1d&IQ

Sdgi ﬁzl Y HET 4?2%5&63%5 Qk"t?ws w59 a1 ;12016 1017 Bhincis o onal

s, 1115410 buqdba s, 4 H).. Mass spectronetry: nethod A Retention time
Tr (mn) = 0.46 15[ M+H|: n1 363; [MH: mz 361

Mass spectrometry: method A
10 Retention time Tr (min) = 0.46;
[M+H]": m/z 359; [M-H]": m/z 357.

Example 22: Synthesis of 2-[4-(morpholin-4-yl)-6-oxo-1,6-
dihydropyrimidin-2-yl]-N-[3-(propan-2-yl)phenyllacetamide

H
o) N §
m
. N
N

o)

15 The product is prepared according to the procedure described in
Example 19, using 653 mg of sodium [4-(morpholin-4-yl)-6-oxo-1,6-
dihydropyrimidin-2-yflacetate prepared in stage 2 of Example 1 and using a
mixture of 10 mi of water and 2 ml of tetrahydrofuran in place of the methanol
and 270 mg of isopropylaniline in place of the 3-{tert-butyl)aniline. 235 mg of

20  2-[4-{morpholin-4-yl)-6-0x0-1,6-dihydropyrimidin-2-yl]-N-[3-(propan-2-
yl)phenyljacetamide are obtained in the form of a white solid, the
characteristics of which are the following:

'H NMR spectrum: 1.18 (d, J=6.8 Hz, 6 H}; 2.84 (quin, J=6.9 Hz, 1
H);3.42 (t, J=4.9 Hz, 4 H); 3.54 to 3.65 (m, 6 H); 5.20 (s, 1 H); 6.94 (d, J=7.6
25 Hz, 1H); 7.22 (t, J=7.8 Hz, 1 H); 7.38 (d, J=8.8 Hz, 1 H); 7.45 (s, 1 H); 10.09



Melting point (Kofler bench) > 260C. Exanple 36: Synthesis of

N- ( 3-cycl opropyl ephenyl) - 244- ( nor Phol i n- 4-

y1) - 6- oxo- 1, 6-di hydropyrim di n-2-yliacetam de 20The product is prepared
according to the foll ow ng procedure, using 250 ng of sodium

[ 4- (nor phol i p- 4-y1.) ~.6- -1, 6-di hydropyrj m di n-2-yl ] ! of
3-cycl opropx’“{bard?lq%ilr{@%(laﬁgpar ed accordi néit o Wl | ace %@e}ﬁzﬁﬁ%ﬂﬁ%%edron
Lett. 2002, 43, 6987) in place of the 2,4-difluoroaniline. 225 of

ny

N (3-cycl Opﬁ?{@gﬁfﬁ%?&g@%ﬁrﬁ(ﬁ@ phol i n-4-y1) - 6-0xo0-1, 6-di hydr opyri m di n- 2-

yl ] acetam d formof a white solid, the characteristics
of which are the followng: 51H N ectrum 0.50 to 0.68 (m J=2.0 and
4.9 Hz, 2 H): o.%ﬁ%&?@%@%{yimwﬁoa%g to 1.94 (m J=4.4 and 4.4 Hz, 1
H; 3.42 (t, J=5.1 Hz, 4 H;_3.51t0.3.68 (m 6 H); 520 (s, 1 H; 6.80 (d,
J=8.3 Hz, 1 H); wRetention time7rgdmip)=Q.78y: 7.26 to 7.36 (m 2 H); 10.06
(broad s, 1 H; 11.63 (broad s, 1 H) Mass spectronetry: method A

10Ret enti on ti me [WHnimjz 357; M8-iilvwp{z 398.z 353; [MH: mz 355 Melting

poi nt (Kofler bench) = 246C. Exanple 37: Synthesis of

N- ( 2- hydr 6x\Exemnple) -23: [ $ytblvegisobf nN43yhetitylphenyl)-2-[4-{morpholin-4-yl)-6-

oxo-1, 6-di hyéjioq‘??ar-&my@rgbﬁﬁﬁlib%‘i }y?]rgcg?ar%ew
O N ¥
SR Res
N
()

The product is prepared according o the procedure described in

Example 19, using 261 mg of sodium [4-(morpholin-4-yl)-6-0x0-1,6-

10 dihydropyrimidin-2-ylJacetate prepared in stage 2 of Example 1 and using a

mixture of 1 ml of water and 9 ml of ethanol in place of the methanol and 214

mg of 3-methylaniline in place of the 3-(tert-butyl}aniline. 196 mg of N-(3-
methyliphenyl)-2-[4-(morpholin-4-yi)-6-oxo-1,8-dihydropyrimidin-2-

yllacetamide are cobtained in the form of a white sclid, the characteristics of

15 which are the following:

"H NMR spectrum: 2.27 (s, 3 H); 3.38 to 3.45 (m, 4 H); 3.54 to 3.64 (m,
6H); 5.20 (s, 1 H); 6.88 (d, J=7.8 Hz, 1 H); 7.19 {t, J=7.8 Hz, 1 H); 7.35 (d,
J=8.8 Hz, 1 H); 7.39 (s, 1 H); 10.07 (s, 1 H); 11.65 (broad s, 1 H)

Mass spectrometry: method A
20 Retention time Tr (min) = 0.63;
[M+H]": m/z 329; [M-H]: m/z 327.

Example 24: Synthesis of N-(3-cyano-4-fluorophenyl)-2-[4-(morpholin-4-
yl)-6-oxo0-1,6-dihydropyrimidin-2-yljacetamide



The product is prepared according to the procedure described in Exanple 5,
usi ng 500 ng of sodium [4-(norpholin-4-yl)-6-o0x0-1, 6-

di hydropyri m di n-2-yl]acetate and 278 ng of 2-am nophenol in place of the
2,4-difluoroaniline. 370 ng of N-(2-hydroxyphenyl)-244-(norpholin-4-yl)-6-

20 0x0-1, 6-di h i n-2-yl]acetanjde are obt alﬂqﬁ% 4 Re ofsds0f a
white soI i dWOt ﬁgagﬁéf’;gb—gn stics of Wmn%% are the f EJRQOlIa?

1H NWMR spectrum 3.45 (t, J=5.0 Hz, 4 H); 3.59 to 3.65 (m 4 H); 3.69 (s,
2H); 5.21 (s, 1 H); 6.76 (t, J=7.8 Hz, 1 I—A) 6. 87/Qd J=7.8 Hz, 1 H); 6.92

(t, J=8.5 Hz, 1 H); 7.86 (d, J=P “(broad s, 1 H); 9.82
(broad s, 1 25 H); 11.63 (broad s 1|H) ectronetry: nethod A
Retention time Tr (mn) = 2.58; r‘r?zs FMHy: mz 329 Melting

poi nt (Kofler bench) > 260C. 5 Exa e 38: SyntheS|s of

N13- (di fl uor onet hoxy) phenyl] -2-[ 4

(rmor phol i n-4-y1)-6-o0xo0-1, 6-di hydr i mdin-2-yllacetam de co) The
product is prepared according to the procedure described in Exanple 5,

using 200 ng of di um (.nor.

di hydr opyri nni di n- W‘TJ&{% 'ﬁt 8'%5’%5&22%&%3'“5 @’ ?ndelfpﬁacg%@r%t %?(%baerﬁ I"ll ne in
place of theygnbldi flouonemig | 261. nilg35oﬁgs@<ﬂlum [4-(morpholin-4-yl)-6-oxo-1,6-

NA3- (di f| uor onet'hoxy) pheny - 244-

(mror phol i n- 4llyirepyroiin-6- PRl pyARaNR i Aage )] PLEapiedbad 463514 hed i n
o SpSeFaic B Rl ke 1 Sphifpimes e chelieyt v

5.20 (broad ixtike i cobedfratdd tadrymes? urder fedLiceitpredsi8e.amdihe reslel)Je i 36
(s, 1 H; 7.48 to 737 10, 34 roa H): .11, 66.
Mass spect r dh@R pynﬂ%pmd‘caqg@reﬂphwéf pchy F’Hjﬂr?P tieigg g3irie I\% W’ﬂh“?z 381
[MHy: mz ?g7rgd|ent of the eluent CH,ClL/MeCH: 90/10 in dichloromethane of 0% to
100%. 81 mg of N-(3-cyano-4-fluorophenyl)-2-[4-(morpholin-4-yl)-6-oxo-1,6-
10 dihydropyrimidin-2-yljacetamide are obtained in the form of an amber solid,

. the characteristics of which are the foliowing:

"H NMR spectrum: 3.34 to 3.47 (m, 4 H); 3.53 to 3.67 (m, 6 H); 5.21 (s,
1H); 7.51 (t, J=9.2 Hz, 1 H); 7.73 to 7.89 (m, 1 H); 8.07(dd, J=2.8 and 5,7 Hz,
1 H); 10.53 (s, 1 H); 11.68 (broad s, 1 H).

i5 Mass spectrometry: method A
Retention time Tr (min) = 0.60;
[M+H]": m/z 358; [M-H]: m/z 356
Purity: 95%.

Example 25: Synthesis of N-(1H-indazol-6-yl)-2-[4-(morpholin-4-yl}-6-
20 oxo-1,6-dihydropyrimidin-2-yljJacetamide

H
0 N N R
. N o] 4
N

o}

The product is prepared according to the procedure described in



20 Exanple 39: Synthesis of
N- (4-fl uor o- 3- met hoxyphenyl) - 2-[ 4- (m)rphol I n4-y1)-6-o0x0-1, 6-di hydropyri m di

n-2-yl] propanam de coN) Stage 1: 0." .4,0 0 88 ng of sodium hydride
are added to a solution of 535 ng of et hyI 5

Stage 1 of ERLAGRAVRBIREE i Oo N G vER byt 1 or i G2 UAGER /St Thhe.
{ﬁgﬁt ;ogomjxftg:]e }s tgen stirred for 5 mnutes at anbient tenperature, and
N, Ndi et hy| et 1357 e 207 fld 8t %‘#‘1% %Wéﬁ?" 451%-c3b:1.6-

t enper at ur edut%ré;mmﬁ]awmyqacétm@ bhiepatsd magatzrata@mmdaramceﬁaom of
pressure. 10. wat er are added, foll owed I N sol ution_ of hydrochloric

acid until 4- @w@rm@@mwagol% ipbplgra el ﬂFﬁe3r(E%’hP'e‘WH@nWﬂ§t Uhe i"€2e83M act ed
wih ethyl SEEhAL R ool LAR @JREAT Brdstft LRH 1NET uBBYASShHER Y1 Phat e

and then co ryness un pressure. ng of ‘et hyl
[4- (1[ (2- sretdivdapec@an 32nl ¢61N hydrochlor:c ac1d and is then microwave-heated for
yl') oxy] carbonyl | oxy) - hal i n- 4- yrimdi. n 2 | | ac%}rgt ?h are o ta| ned

in the formi&f minyiep| @RN(IQOT Aftggecoglingptop ar pea BACRGUY?
o opa - 2 y OIS as Bonery e, Ayet feafucpl 5*%93% ?f‘%ﬁ?@é’. U T S
8 m of N I\Irwhteetdmyjlthen rmsatdﬂatedldqueamgeolutlfﬂh@f sedic bicarbonate is added

so as to obtain a pH in the region of 8. The precipitate formed is filtered off

10 and washed with water, ethyl acetate and ethyl ether. After purification by

silica column chromatography, elution being carried out with a gradient of the

eluent CH,Clo/MeOH: 70/30 in dichloromethane of 0% to 100%, 20 mg of N-

(1H-indazol-6-yl)-2-[4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-

yllacetamide are‘ obtained in the form of a white solid, the characteristics of

15 which are the following:

'H NMR spectrum: 3.42 (t, J=4.9 Hz, 4 H); 3.60 (dd, J=4.0 and 5.7 Hz,
4H); 3.64 (s, 2 H); 5.20 (s, 1 H); 7.08 (dd, J=1.8 and 8.6 Hz,1 H); 7.67 (d,
J=8.6 Hz, 1 H); 7.96 (s, 1 H); 8.09 (s, 1 H); 10.32 (broad s, 1 H}); 11.67 (broad
s, 1H); 12.88 (bread s, 1 H)

20 Mass spectrometry: method A
Retention time Tr (min) = 0.45;
IM+H]": m/z 355; [M-H]: m/z 353

Example 26: Synthesis of N~(3-cyanophenyl)-2-[4-(morpholin-4-yl)-6-oxo-
1,6-dihydropyrimidin-2-ylJacetamide

H H
o} N\l/\ﬂ/N
Irl“
N
25 0

The product is prepared according to the procedure described in



5 mxture is then stirred for 15 mnutes at 0OC. 0.130 ml of nethane iodide
is then added and the resulting mxture is stirred at anbi ent tenperature
overnight. 0.5 m of water is added and the reaction mxture is
concentrated to dryness under reduced pressure. After purification by

silica col r.gphy, elution bging carried 1 jent of

hlep!t ane/ et Eyrﬂb %Bﬁz;&@?)g’?&%gl ﬁent gfl 0% t %58% andI t he%,fvé%éﬁffy%g%}e ate at

100% 150 ng of et hyl

244- 2- o] - 2- o} C opy! ) - 6 o n-

yQoy§ |[ Li(di %@%r g%gnglgiﬂg) a?%/] ogqé)li diéc?%%%rhe%@?é#’g?hHgaéygj'ghorﬁoéls'g" oi | .

St age 3: oy dEOpyrirhidi-2 4Maseditel pryyaredXn detages 2oofdEdampleat srlditising @f 145

ng of ethyl214- ('{2[032- nmet hyl pr opan- 2-){00xyl car bonyl | oxy) - 6-%m)r phol i nl_- 4-

y1) pyri hmt di {mlz(ttgy_ [Propiidavater ang himl &f atylragejeiedn ilase otthe mathapel ggt

over ni a : Ae [ e o]

o Gt s-porpim 1
-[ 4- (nor in- € - (33 - , 0 -are

obtained in the tfor.gﬂ of a QI%(?.\A{H;p i s used Z@"it is, i.n the st%s ‘c;]uent

stage. St agéiagetamide are Oﬁ’_ Nest Bt 1o 18 ?fr%b%‘crf' itelida iRy chyac ‘Sﬁ ®cedure

descri bed qué,%@lefgﬁé\pig,g:loo ng of sodium

2[ 4- (nor phol 1 n-4-y1l)-6-o0xo0-1,6- 5 di hydropyrimdin-2-yl]propanoate and 195

my of 4-fluoro- 34%@%@%&%@%‘% Z{P'ﬁﬁes Pz, 4N%); 2.6b td, | A0 BRY'E Bz, 30 MO

of N-(4-fluoro-3-net
(nor phol i n- 441 B-63 (3¢ @-H), &-211 [ dridpyr.4ntali7(6Rhy,| 2 p)opaBat, de2a3 endl@.&i ned

in the form of | soljd, t characteri stics, of ich are the
ol | owi ng0 HE MBS b EAeoS T Bpau s, 19°% 41 Gpraads, T80 © 356 (o 3. a7
(m 10 4 H,; 3.50to0 3.65(m 4H: 3.71 (q, J=6.8 Hz, 1 H; 3.79 (s, 3 H);
5.19 (broad s, 1 Mgss spepirametny: 1eethpdA H); 7.47 (dd,J=2.0 and 7.8 Hz, 1 H):
10.00 (s, 1 H); 11.55 (broad s, 1

Retention time Tr (min) = 0.55;

IM+H]": m/z 340; [M-H]: m/z 338.

Example 27: Synthesis of N-(5-fluoropyridin-2-yl}-2-[4-(morpholin-4-yl}-6-
15 oxo-1,6-dihydropyrimidin-2-yiJacetamide

)

The product is prepared according to the procedure described in
Example 19, using 261 mg of sodium [4-(morpholin-4-yl)-6-oxo-1,6-
dihydropyrimidin-2-yllacetate prepared in stage 2 of Example 1 and using a
20 mixture of 7 ml of water and 1.5 ml of tetrahydrofuran in place of the
methanol, and 134 mg of 2-amino-5-fluoropyridine in place of the 3-(tert-
butyl)aniline. After stirring for 1 h 30 at ambient temperature, a precipitate
forms. The reaction mixture is filtered through sintered glass. The solid
obtained is washed with water, ethyl acetate and ethyl ether. 130 mg of N-(5-

25 fluoropyridin-2-yl)-2-[4-(morpholin-4-yi)-6-oxo-1,6-dihydropyrimidin-2-

yllacetamide are obtained in the form of an off-white solid, the characteristics



Mass spectronetry: nethod A Retention time Tr (mn) = 0.65 15[MtH]: rniz
377, [MH : nrik 375. Exanple 40: Synthesis of

N- (2, 3-di net hyl phenyl) - 244- ( nor phol i n4-y1) - 6-

oxo- 1, 6-di hydropyri m di n-2-yl Jacetam de The product is prepared according

to the procg@r@ﬂmrllllg_qd in 20 Exanpl g55, using 2630190044875
[ 4- (mor phol i n-4-yl)-6-0x0-1, 6- di hydropyri m di n- 2y|]acetate and 242 ng of

2, 3-di met hyl ani i ne |n pl ace of the 2,4-difluoroaniline. 190 ng of
N- (2, 3- di metdhwWHirteaklthe2diovingr phol i n- 4-

y1l) - 6- oxo- 1, 6-di hydropyri m di h-2-yl ] acetam de are obtained in the formof a

whi t lid, the1 f | .
H NﬁRsip'ecuume EGRC Ssec o8 5810 PG Ry hF 060 @, oIz 4 h), 3,67
3.58 to 655(2ﬂr|) &.20 (s,5. By 1.85 (td, HF2. 76399 sron OgHY. 8,02 ( drd),,J—TQ AZnfdt J=7.6

et ont i on 1 Fie WA ARG S 85 HRE 1ChR0 Gt b Brond 3 bl 10, B o

41: Synthesis of N-(2-fl uoro-3-net hyl phenyl) - 2- [4 (rmor phol i n-4-
y1) - 6-ox02 1, 6- di MRFSoIRACRMAY: MetihodAet ani de cy-N 0

Retention time Tr {(min) = 2.67;
[M+H]": m/z 334; [M-H]": m/z 332.

Example 28: Synthesis of N-(4-fluoro-3-methyliphenyl)-2-[4-(morpholin-4-
yl}-6-ox0-1,6-dihydropyrimidin-2-yl]lacetamide

H H
0 N N
g
N o] .
N

10 | o
The product is prepared according to the procedure described in
Example 5, using 250 mg of sodium [4-(morpholin-4-yl)-6-oxo-1,6-
dihydropyrimidin-2-yllacetate and 240 mg of 4-f|uofo-3-methylani|ine in place
of the 24-difluoroaniline. 204 mg of N-(4-fluoro-3-methylphenyl)-2-[4-
15 (morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-yllacetamide are obtained in

the form of a white solid, the characteristics of which are the following:

"H NMR spectrum: 2.20 (d, J=1.2 Hz, 3 H); 3.41 (t, J=4.9 Hz, 4 H);
3.55 10 3.63 (m, 6 H); 5.20 (s, 1 H); 7.07 (t, J=9.2 Hz, 1 H); 7.33 to 7.41 (m, 1
H); 7.46 (dd, J=2.7 and 6.8 Hz, 1 H); 10.13 (s, 1 H); 11.63 (broad s, 1 H)

20 Mass spectrometry: method A
Retention time Tr (min) = 0.66;
[M+HT": m/z 347; [M-HT: m/z 345.

Example 29: Synthesis of N-(3-chloro-4-fluorophenyl)-2-{4-(morpholin-4-
yl)-6-ox0-1,6-dihydropyrimidin-2-yljacetamide



‘The product is prepared according to the procedure described in Exanple 5,
using 260 ng of sodi um [4-(norpholin-4-yl)-6-o0x0-1,6- 15

di hydropyri m di n-2-yljacetate and 250 ng of 2-fluoro-3-nmethylaniline in

pl ace of the 2,4-difluoroaniline. 208 ng of

N (2-f 1 uoro- 3-net hyl pheny1l) - 244-

(nor phol i n- X9 2033789d1446” di hydr opyr i n¥%i n- 2- yI ] acECHTERE °a°d %66 ned i n

the formof a white solid, the characteristics of which are the foll ow ng:
1H NWR spectrum 2.24 (broad s, 3 H);;3.37 to 3.48 (m 4 H); 3.56 to 20

3.72(m 6 H); 5.20 (broad % J;(l)/\ % { 708 (m 2 H,; 7.71 (broad s, 1
H; 9.89 (broad s, 1 H); 11.66 ({lbroad H) Mass spectronetry: nethod A
Retention time Tr (mn) = 0. I—ﬁ’: 7; [MH: mz 345. Exanple 42:
Synthesis of N-(1,3-benzoxazolg4-y1l)-2-[4-(norpholin-4-yl)-

6- oxo- 1, 6-di hydropyri m di n-2{yl Nacet am de The product is prepared
according to the procedure d ibed in 5 Exanple 5, using 260 ng of sodium
[ 4- (nor phol i n-4-yl)-6-0xo0-1, 6-"di hydropyri m di n-2-yl]acetate and 268 ng of
1, 3- benzoxazol -4-amne in place of the 2 4-diflyoroaniline. ,193. f

N. (L, 3 benzoxazol e Produs 4 REsmgred | 2RFo)din0stoo e PTRCeELPBITINH & n- 2- v
] acetam de aiged,dify t Bof o obf aBodiGil BR{métphblke-40IR6aniet Bsti cs
of whi ch ar?ﬁ@%ol?o&i‘%ﬁg ?%QH Ng? spectrum (E%{) MEI)Z): Scﬁg to 3.48 (m 4
H; 3.62 (t,difydtopyritmidin2Hy)lacetad® ang, 278Hmg 6f 3achlero-4fluproaniige inoplacas (m
1 H; 7.49 (d, J=8.3 1 H).. 8. (d, J=7.8 : H i 78 L H);

10. 44 (bréad%s,ﬂ']‘? }%4%!1‘0?%3?'@?90a%58 G OF NiB:chforb %@%@Béﬁw (szn@%ry:

met hod A 15Ftﬁ%cﬁgﬁblﬁﬂ4l 9@016-1(,6tidmydfo rpBidM ljacethmidd bard Nbthineal 2n354.
Exanpl e43: Synt hesi sof 244- (nor phol i'n- 4-y1) - 6- 0xo- 1, 6- .
di hydr opyr i rtheifern2 ofawinitecsqic thel charaeteripiiss oloneish ara e lpwinEyN 0 (0)
'H NMR spectrum: 3.41 {t, J=5.0 Hz, 4 H}); 3.56 to 3.63 (m, 6 H}); 5.20
(s, 1H); 7.38 (t, J=8.8 Hz, 1 H); 7.41 to 7.50 (m, 1 H); 7.88 (dd, J=2.7 and 6.8

10 Hz, 1 H); 10.38 (s, 1 H); 11.66 (broad s, 1 H).
Mass spectrometry: method A
Retention time Tr (min) = 0.70;
[IM+H]": m/z 367; [M-H]: m/z 365.

Example 30: Synthesis of 2-[4-(morpholin-4-yl)-6-cxc-1,6-

15 dihydropyrimidin-2-y{]-N-(pyridin-3-yl)acetamide
o MM,
N
()

The product is prepared according to the procedure described in

Example 5, usihg 250 mg of sodium [4-(morpholin-4-yl)-6-ox0-1,6-
dihydropyrimidin-2-yljacetate and 427 mg of 3-aminopyridine in place of the

20 2 4-difluoroaniline. 168 mg of  2-[4-(morpholin-4-yl)-6-oxo-1,6-dihydro-
pyrimidin—2—yl]-N-(pyridin-3-y|)acetarhide are obtained in the form of a white

solid, the characteristics of which are the following:



di hydropyrim di n-2-yl |l acetate and 270 ng of 3-(trifluoromethoxy)aniline in
pl ace of the 2,4-difluoroaniline. 230 ng of 2[4-(norpholin-4-yl)-6-o0xo0-1, 6-
di hydropyri m di n-2- A-N43-(trifl uoromethoxy) phenyl]acetamn de are obtained in
the formof a white solid, the characteristics of which are the foll ow ng:

51HNNRspe 344(m 4 H,;,3.54 to 3. (s,
7.05 (@’to %@Uﬁﬁﬁ% 7.41 to 7048 (m 2 m%?(’%z?’lld)/o%%w 45
(broad s, 1 H; 11 66 (broad s, 1 H) Mass spectronetry: method A Retention
time Tr (m n) = aal o
Exanpl e44: Synt hes Mf"l?é&%{mr pgi‘?él 46 d)Mli" “-1;20 f’% 366 (m, & H); 5.20
di hydrogyrl r(rbldjgld - ‘IAHI)H35( lbr(mlﬁﬁ Q-Hc?t 6>Q0) @ e=plg &Igeﬂdﬂj @28 Itbmaﬂrs)dmzzgol S
prepared accqrdi_ng ocedure descr.i a usi ng ng
of sodi um [ 41 Aot p(l'i’&ﬁ‘%sxﬂ% H.8% sbrpag.s, *ﬁ»g 1o%y€hrﬁ?%§g?fﬁyl ] acetate and
572 mg of 3-isopropoxyaniline in place of the 2,4-difluoroaniline. 228 ng
of 2[ 4- (nor phol i MasEsECEROMEinE method A -
di hydr opyri m di n-2-y11- NA3- ( propan- 2-yl oxy) phenyl ] acet am de are obtai ned in
the form 6f a whiRedestidn timetTrgnomer@eberi stics of which are the fol |l ow ng:
201H NMR spectrum 3.35 (t, J=5.0 Hz, 4 H); 3.56 (t, J=4.9 Hz, 4 H);
4.25(s, 2 H); 5.28+H)oat 316; IMHIT: m/z314.0 7.40 (m 2 H); 7.62 to 7.74 (m
2 H; 11 92 (broad s, 1 H). Mass spectronetry: nethod A Retention time Tr

(m n) = 0. GCExéiﬁbM*ﬂ Sythedis3 of NM4lfidbro-2thatiBAphenidy2i@-gndfphimibesi s
N-(4 fl uoroﬂ)'ﬁmm%ﬁp%lélWI?PMW‘@mwﬂépptﬂm&dﬂ 6- oxo- 1, 6- di hydr opyri midin

-2-yll acet am de
H
Os N N
T
N 0] .
N

]

10 The product is prepared according to the procedure described in
Example 5, using 200mg of sodium [4-(morpholin-4-yl)-6-oxo-1,6-
dihydropyrimidin-2-yl]acetate prepared in stage 2 of Example 1 and 278 mg of
4-fluoro-2-methylaniline in place of the 24-difluoroaniline. 92 mg of N-(4-
fluoro-2-methylphenyl)-2-{4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-

15 yllacetamide are obtained in the form of a pinkish solid, the characteristics of
which are the following:

"H NMR spectrum: 2.21 (s, 3 H); 3.44 (t, J=4.9 Hz, 4 H); 3.57 to 3.66
(m, 6H); 5.19 (s, 1 H); 6.99 (td, J=3.2 and 8.6 Hz, 1 H); 7.08 (dd, J=3.1 and
9.7 Hz, 1 H); 7.36 (dd,-J=5.6 and 8.6 Hz,1 H); 9.56 (broad s, 1 H); 11.67
20 (broads, 1 H).

Mass spectrometry: method A
Retention time Tr (min) = 0.59;
[M+H]": m/z 347; [M-H]: m/z 345.

Example 32: Synthesis of N-(3-hydroxyphenyl)-2-[4-(morpholin-4-yl}-6-



The product is prepared according to the procedure described in 5 Exanple
5, using 250 ng of sodium [ 4-(norpholin-4-yl)-6-o0x0-1, 6-

di hydropyri m di n-2-yl]acetate and 460 ng of 4-fluoro-2-nmethoxyaniline in
pl ace of the 2;4-difluoroaniline. 245 ng of

N- (4-fluoro-2- yl) - 244-

(nor phol i nzﬁ\/@agf}éﬁg‘gi%dl hydr opyr i ¥ i - 2- yl ] acét CTrﬁFéQezoéLro 0 3é’|5ned in
t he form of a pi nki sh solid, the characteristics of which are the
foIIovving: 3.62 (m 4 H); 3.67 (s, 2 H;
3.85 (s,3 ket Bt PSH?@W%'%%%F%E&“?"@EB and 8.6 Hz, 1 H): 6.98 (dd,
J28and109Hz H); 7.88 (dd, J-,_p?and86|—|z 1 H; 9.44 (s, 1 H);
11. 67 (broad s, 1H). Mass N etoHod A Retention tine Tr (mn) =
0,62; 15[M+H: mz 363; [MH: z 61 anpl e 46: Synt hesi s of

2-met hyl propan-2-y1 (243-({[ 43 rp(PloIi -

y1l) - 6- oxo- 1, 6-di hydropyri m di ng2-yl]acetyl }am no) phenyl i ethyl}- carbamate
C 0 dihydropyrimdin-2-yl] aft te and 930 ng of 2-nethyl propan-2-yl [2-(3-
am nophenypet hyl ] carbamat e i ace of the 2,4-difluoroaniline. 285 ng of
2- met hyl pr opan- 2- y1 {243 ({[4-Tnor phol i n-410- 6- oxo- 1, 6-di hydr opyri m di n- 2-
yliacetyl }am no) hyl } car ba obt ai,ned_in the for

pi nki sh" 5 solid, %5 cBePieha e oggﬁpght A e tQ{BC?(ﬁHrPoaf%ﬁ]bed In

lH NIVR t 2Bl 2
e receplioh (g B0 L ip 5ol e yshyolihp ol
J=
(

7 Hz, 51+d)ihy(ﬁosﬁ|mmim-2:ﬂ]ameiaze anel)418 g C(ft3 arrw&)mhaﬂpl in DIH;GGY oBéheo 7.44

iy
d d
2 R, by i AT,
Mel ting poi igxo=1,8Mkydropyrimidin-2-yllacetamide are obtained in the form of a pinkish

solid, the characteristics of which are the following:

'H NMR spectrum: 3.37 to 3.47 (m, 4 H); 3.51 to 3.63 (m, 6 H); 5.20 (s,
10 1H); 6.45 (d, J=8.6 Hz, 1 H); 6.93 (d, J=8.6 Hz, 1 H); 7.07 (t, J=8.6 Hz, 1 H};
7.12 (broad s, 1 H); 9.36 (broad s, 1 H); 10.00 (broad s, 1 H); 11.63 (broad s,
1 H).
Mass specirometry: method A
Retention time Tr (min) = 0.43;
15 [M+H]": m/z 331; [M-H]: m/z 329.
Example 33: Synthesis of N-(3-bromo-4-fluorophenyl)-2-{4-(morpholin-4-
yl)-6-ox0-1,6-dihydropyrimidin-2-ylJacetamide

H H
Os N N Br
Y
N © .
N
o}
The product is prepared according to the procedure described in
20 Example 19, using 261 mg of sodium [4-(morpholin-4-yl)-6-oxo-1,6-

dihydropyrimidin-2-ylJacetate prepared in stage 2 of Example 1 and using a
mixture of 7 ml of water and 1.5 ml of tetrahydrofuran in place of the



Exanpl e 47: Synthesis of N 4-fluoro-3-(trifluoronethyl)phenyl]-2-[4- 15
(nor phol i n-4-yl)-6-0xo0-1, 6-di hydropyri m din-2-yl]acetamde O NH The
product is prepared according to the procedure descri bed in Exanple 5,
usi ng 260 ng of sodiun1[4 (mor phol i n-4 y1) 6- oxo-1, 6-

di hydr opyri - ate and 358
4-f | uoro- 3- ?ﬁj 4}1%’ dr%@tﬁh%yl )aniline 20 I % pI ace of t%CT/ZF%%l(VI | l'ine.

222 ny ;)f N44-fluoro-3- (trifl uoronmethypphenyl]-244-(norphol

in-4-yl)-6- ta t

the tortn of TeRAnEL el YO RE oy PhalnaRt BiebkhBFe" fpEReChE g‘#@f’ﬁdow ng:
1H_ Ng/RZi peCtquW)arﬁllr@ 268 3n620f( M(%Mmo-a-f@ardmwe&yﬁﬁ -[4¥(mérpHplin3-@i2-6¢ s, 2
(H)d’d J=2. Exsam@ tﬁzﬁlh&dromymmldlrl@ sdl@cetﬁmlée @879137%91%%1!% &@ Y(%*F”oﬁ aswh8 o
a0, Evir: S DGR s T o WdRlcking™ 1) = 0. 77 LI i
N-(3-eth | ph 1

N 3ot eyt shery ok GURERTSL O S 955 10 5930, S LAY,
prepared accel dHRD. B@i UeSWH.@_eﬁleeﬂilﬂsl@rT B8dm, n H) 8P eddhy,J=2s2 BpdR0 ny of
sodi um [ 4- (mor phol i n- - 6- dr op ¥r|md|n2yl]acetate and 201
ng of 3-ani rld%hbH}lHl:@@Wr@ﬁé s il b aéeBTOQbrﬁ’?FéSQ Ildi f1 uor oani l'ine. 190 my of

N- ( 3- et hynyl phenyl) - 2[ 4- (nor phol i n-4-y1) -
Mass spectrometry: method A

Retention time Tr (min) = 3.30;
10 [M+H]": m/z 411; [M-H]": m/z 409

Example 34 Synthesis of 2-[4-{morpholin-4-yl)-6-oxo-1,6-
dihydropyrimidin-2-yl]-N«(3,4,5-trifiuorophenyl)acetamide

H H
QF
F

O

The product is prepared according to the procedure described in

15 Example 5, using 200 mg of sodium [4-(morpholin-4-yl)-6-oxo0-1,6-

dihydropyrimidin-2-yllacetate prepared in stage 2 of Example 1 and 113 mg of

3,4 5-trifluoroaniline in place of the 24-difluoroaniline. 33 mg of 2-[4-
(morpholin-4-yi}-6-oxo-1,6-dihydropyrimidin-2-yl]-N-(3,4,5-

trifluorophenyl)acetamide are obtained, the characteristics of which are the

20 following:

'H NMR spectrum: 3.41 (dd, J=4.8 and 5.3 Hz, 4 H); 3.54 t0 3.66 (m, 6
H); 5.20 (s, 1 H); 7.46 (dd, J=6.5 and 10.1 Hz, 2 H); 10.55 (s, 1 H); 11.64 (s, 1
H).

Example- 35: Synthesis of N-[4-fluoro-3-(hydroxymethyl)phenyl]-2-[4-
25 {morpholin-4-yl)-6-ox0-1,6-dihydropyrimidin-2-ylJacetamide



15 6-o0xo0-1, 6-di hydropyrim di n-2-yfl acetam de are obtained in the formof a
white solid, the characteristics of which are the foll ow ng:

1H NWMR spectrum 3.39 to 3.44 (m 4 H); 3.58 to 3.64 (m 6 H); 4 16 (s,1
H; 5.20 (s, 1 H; 7.17 (d, J78Hz,1 ;7.33(t J=78 Hz, H,; 7.54

H)

(d, J=7.8Hz,_1 1. 75 10. 27 , 1 H;
20Mass specF&bﬁShﬂ%Poﬁéggod A Retentlonéﬁine Tr (mn% '/##%§?%fﬁa3§J@rﬂz
339; [MHr: nmz 337. Exanple 49: Synthesis of
N13- (cycl opent yl oxy) pheny1] - 24§ (nor ghol i n4-y1) - 6-o0xo- 1, 6-di hydropyri m di n-
2-yliacetam de The producto Bd.agcording to t he procedure
described in 5 Exanple 5, usilng 260
[ 4- (mor phol i n-4-y1) - 6- 0x0- 1, 63 hy rop nrdi N- 2-yl ] acetate and 354 ny of
3-(cycl opentylw) aniline in pI ce of the 2,4-difluoroaniline. 269 ng of
N43- (cycl opent yl oxy) pheny1] - 1{;
(nor phol i n-4-y1)-6-0xo0-1, 6-di ropyrlnldln 2-yflacetam de are obtained in
the formof a white solid, the characteristics of which are the follomnng
101H NWR spectru 1.50,to 1.75 1.8 1.96
3. 44 (m 4 H) : 31? PEody C83‘3( H{epg‘% 9?0?%‘“%6 Sh%pm%eéz‘gb éeé&"‘%‘i ?’g
(dd, J: @%%n?plé 2?3003m©br09@ds@d1uﬂ1-8@(n‘f&phéhﬂr—h@yi)%-’kﬁcoﬁ B-J 8 3

Hz, 7 (s, 4 (broad s, Iﬂ
MBSS spect rdﬂwdmpynmaidma w]amame eramldor525 rrmgrrof( ncﬁﬁrrmcaZéworcpmaq]y! m z

399: M HL: 397 5
N-(4 1[I uoPo @e&p@& B%Qpﬁ% eOfZ%%?H@E%ﬁPﬁE{n?/l)mg g of GN#TW rr%gg/rl m di
2- yf | acet gy, @R x(VathyBENEnIRE-[3)(ndRpR8lin-4-y1)-6-0x0-1,6-dihydropyrimidin-2-

ylJacetamide are obtained in the form of a beige solid, the characteristics of

which are the following:

"H NMR spectrum: 3.42 (d, J=4.9 Hz, 4 H); 3.55 to 3.64 (m, 6 H); 4.51

10 (d,J=6.1 Hz, 2 H); 5.20 (broad s, 1 H); 5.27 (t, J=6.0 Hz, 1 H); 7.08 (t, J=9.4

Hz, 1 H); 7.46 to 7.54 (m, 1 H);7.63 (d, J=7.3 Hz, 1 H); 10.18 (broad s, 1 H};
11.64 (broad s, 1 H).

Mass spectrometry: method A
Retention time Tr (min) = 0.46

15 [M+H]": m/z 363; [M-H]: m/z 361
Melting point (Kofler bench) > 260°C.

Example 36: Synthesis of N-(3-cyclopropylephenyl)-2-[4-(morpholin-4-
yl)-6-oxo0-1,6-dihydropyrimidin-2-ylJacetamide

H H
|
e
N

o
20 The product is prepared according to- the following procedure, using
250 mg of sodium [4-(morpholin-4-yl}-6-oxo-1,6-dihydropyrimidin-2-yl]acetate
and 395 mg of 3-cyclopropylaniline (prepared according to Wallace et al., in



The product is prepared according to the procedure described in Exanple 5,
using 500 ng of sodium [4-(norpholin-4-yl)-6-o0xo0-1, 6-di hydropyri m di n-2-
yfl acetate and 815 ng of 2-am no-5-fluorophenol in place of the 2, 4-

di f 1 uor oani line. After purification by silica colum chromatography,

ﬁll-l(Jéeln}l uor o- #é{c}ﬁe glﬁﬁ) %ig ?gm?];)ho?fLM yl) - 6- o><P 'J;L/EéRzaq]h[{/aq Jpzillﬁm di n-

2-yl]acetam de are obtal ned in the formof a grey solid, the

Cpectrum 3 Aot o 202, 4 cltay W pMecgf the 24-duorgagiine 228 ¢ o

(s, 1 H; 6.dN- (Sibycldﬁr%pﬁlp%@dy@-%[élh(i‘nori;hbﬁn ASy1$6-dxadl G-HH%;cﬁowrﬂnﬂcﬁh-Q 10 Hz,

1 H; 7.80 (dd, H) ; 66 to 12.13 (broad Mass
spectr orret r;)"]aﬁ@ﬁamj@e @rﬂé?ttéﬂﬂﬁéﬂn t'fli'l‘?réorffﬂ O(f A White spli¢ At'IQ\ﬂPﬂfaCW@tlgﬂgﬁ

[ M Hr: 1: Synthesis of

2-[2-(2, 3- d?’ﬂzﬁhgrﬁh Byt -yl) 2-oxoethyl]-6- 15

brepared SCCJL? b N@*F?ﬁ@%ﬁﬁ*fé@‘)ﬁ Y e Bfap s 2 of) %é’éi%”% of
sodi um [ 4- ( "Ro2 e, PR yg)toa @4<9n1.3=54 AZthdld By op ;i Judin-J2syl H@catra)t e and
238 ng of indoline in place 4- difluoroaniline. 230 rIPTSHz

24-(3, 5 ci Hiyal &5 D48 oA Fi: 2903, bKbeBIEA e, 420 3 e, 1 1 797 |
(mor pho! i n-4¢ ) ng%ﬂgﬁ,g?% 06 TpapL A1 6 60 8 THf 2 pare pink

solid, the char’ ristic e the fol'l om 1H NMR
spectrum 317 (t = 2 H;. 3. (m 4H; 3.60(m 4 H,; 3.75 (s, 2
H: 4.14 (t. “ﬂﬁz pefti%metﬁ’%ét{‘&?ﬁ . 7.01 (t, J=7.6 Hz, 1 H); 7.16
(t, J=7.6 Hz, 7.25 (d, N . 8.02 (d, J=7.6 Hz, 1 H); 11.61
(broad s101 H n’g%gér\eo '9) ‘Sn%?hod A Retention tinme Tr (min) = 0.64

[MtH] . m z 341 [MFIy m z 339. Exanple 52: Synthesis of

N- (3- cycl opr opyl e[M‘*ﬂ'ﬂudF!(i'p?@\QM)H]zm[z 355

(mor phol i n-4-y1)-6-0x0-1, 6-di hydropyri m di n-2-yl jacetam de 10
( VAC. PSB2. 078. 11)Melting point (Kofler bench) = 246°C.

Example 37: Synthesis of N-(2-hydroxyphenyl)-2-[4-(morpholin-4-yl}-6-
oxo0-1,6-dihydropyrimidin-2-yl]Jacetamide

H H
O N N
Y
. N
N
15 0

The product is prepared according to the procedure described in

Example 5, using 500 mg of sodium [4-(morpholin-4-yl)-6-0x0-1,6-
dihydropyrimidin-2-yl]acetate and 278 mg of 2-aminophenol in place of the

2, 4-difluoroaniline. 370 mg of N-(2-hydroxyphenyi)-2-[4-(morpholin-4-yl)-6-

20 oxo-1,6-dihydropyrimidin-2-yllacetamide are obtained in the form of a white

solid, the characteristics of which are the following:

'H NMR spectrum: 3.45 (t, J=5.0 Hz, 4 H); 3.59 to 3.65 (m, 4 H); 3.69
(s, 2H); 5.21 (s, 1 H); 6.76 (1, J=7.8 Hz, 1 H); 6.87 (d, J=7.8 Hz, 1 H); 6.92 (,
J=8.5 Hz, 1 H); 7.86 (d, J=7.3 Hz, 1 H); 9.46 (broad s, 1 H); 9.82 (broad s, 1

25 H); 11.63 (broad s, 1 H)



The product is prepared according to the procedure described in Exanple 5,
using 260 ng of sodium [4-(norpholin-4-yl)-6-o0xo0-1, 6-

di hydropyrimdin-2-yl]acetate and 302 ng of 3-cycl opropyl e-4-fluoroaniline
15 (prepared according to patent application US 2007/0185058) in place of

the 2,4-dif|uor N 225 ng of N-(3-cycl opropyl e;4; I - 244-
(nor phol i nb%yf§i2/8Qgi}46dl hydr opyr i n?%i n-2-yli ac%cgﬁéﬂ§é%&$?6% aisned I n
the formof a pale yellow solid, the characteristics of which are the
follow ng: 1H NVR, spectrum 0, 62 H; 0.99 (m 2 H,; 1.97 to 2.09 (m
1 H; 20 3.41 (waﬁ%%ecg’.oﬁl?%é’sf“eg%% 3.58 to 3.63 (m 4 H); 5.20 (s, 1
H; 7.07 (t, J=9.5 1. H_7.18 ( J=2.3 and 7.0 Hz, 1 H); 7.30 to 7.37
(m 1 H; 10.11 B&té—%’%ltf%itré@"gb“rg s, 1 H Mass spectrometry: nethod A
Retention tine Tr é_rri,rn) = 0.75 AMI—F: In& 373; [MH: nk 371.

Exanpl €53: Synt hedVsb 210z 33d; Pdili:in/2-32) - 6- oxo- 1, 6-

di hydropyrinmdin-2-A-N-(2,3,4-trifl uorophenypacet ani de (VAC. PSB2. 078. 12)
ON Melting point (Kofler bench) > 260°C.

5 Example 38: Synthesis of N-[3-{(difluoromethoxy)phenyl]-2-{4-
(morpholin-4-yl)-6-0x0-1,6-dihydropyrimidin-2-yllacetamide

O

The product is prepared according to the procedure described in

Example 5, using 200 mg of sodium [4-(morpholin-4-yl)-6-oxo-1,6-

10 dihydropyrimidin-2-yljacetate and 520 mg of 3-(difluoromethoxy)aniline in

place of the 2,4-difluoroaniline. 135 mg of N-[3-(difluoromethoxy)phenyl}-2-{4-

(morpholin-4-yl)-6-oxo0-1,6-dihydropyrimidin-2-yljJacetamide are obtained in
the form of a white solid, the characteristics of which are the following:

"H NMR spectrum (400 MHz): 3.36 to 3.48 (m, 4 H); 3.54 to 3.65 (m, 6
15 H); 5.20 (broad s, 1 H); 6.88 (broad s, 2 H); 7.17 (t, J=69.0 Hz, 1 H); 7.36 (s, 1
H); 7.48 to 7.57 (m, 1 H); 10.34 (broad s, 1 H); 11.66 (broad s, 1 H).

Mass spectrometry: method A
Retention time Tr (min) = 0.67;
[M+H]": m/z 381; [M-H]": m/z 379.

20 Example 39: Synthesis of N-(4-fluoro-3-methoxyphenyl)-2-[4-(morpholin-
4-yl)-6-0x0-1,6-dihydropyrimidin-2-yl]propanamide



The product is prepared according to the procedure described in Exanple 5,
using 260 ng of sodium [4-(norpholin-4-yl)-6-o0x0-1, 6-

di hydropyri m di n-2-yl]acetate and 294 ng of 2,3,4-trifluoroaniline in place
of the 2,4-difluoroaniline. 195 ng of 244-(norpholin-4-yl)-6-o0x0-1,6- 10

di hydr opyri i (2,3,4-trifluorgphenypacet

the form of r&odvéh]t?lgoso&%%& t he charact e%?stl cs of \/\h%f(e%r eﬁcﬁféfioﬁa%w ng:
1H NMR spectrum 3.43 (m 4 H; 3.61 (m 4 H,; 3.67 (s, 2 H,; 520 (s, 1

H);724to735(m1 ; 7.56 tq 7.67 (m 1 H); 10.18 (broad s, 1 H);
11 67 (broad s, 1 H) 15Mass, spgctromﬂry mgf hod A Retention tine Tr (mn)

= 0.65 [ M+H] : mk 369: [ M 1- arﬁale 54: Synthesis of
N|4fluor03(tr|fluororreth enyl]

(mor phol i n-4-y1) - 6- oxo- 1, 6- di hydropyri ni di n-2-yl i acetani de 20 Exanple 5,
usi ng 250 ng of sodium [4 ( ol in-4-yl)-6-o0xo0-1, 6-

~di hydropyri m di n-2-ynacetate |and; 270 ng of 4-fluoro-3-(trifluoronethoxy)- .
aniline in place of the 2,4-dréfuoroaniline. 270 ng of N44-fluoro-3- (trifl
uor oret hoxy) pheny1] - 244- (nor phol in-4-yl)-6-0xo0-1,6-d ihydropyri mid in-2-
5 yliacetamgkgere obtained in the formof a white solid, the
characteristTics of which are the followi ng: 1H NVR spectrum (400 MHz):

3.37 to 3.44 (m 4 H,; 3.55to0 3»x65-(m 6 H; 520 (s, 1 H; 7.40 to 7.59
(m 2 H) 7.90 (broad d, J=6.8 1 H; 10.48 (broad s, 1 H); 11.66 (broad
S, 1 H Mss spectrorretry rref’ A Retention time Tr (mn) = 0.80
[M+H] rniz 417; EM1-1]-: mz 415.4  Exanphe 55: Synthesis of N-[3-(2

- hydr oxyet hoxy) phenyl] 214- 15 ( or p ﬁl@{?l }<86- oxo- 1, 6- di hydr opyri m di n
-2-yliacetam de Co) x N O

N
()

88 mg of sodium hydride are added to a solution of 535 mg of ethyl

5 [4-(morpholin-4-yl}-6-oxo-1,6-dihydropyrimidin-2-yllacetate prepared in stage
1 of Example 1 in @ ml of N,N-dimethylformamide under argon. The reaction
mixture is then stirred for 5 minutes at ambient temperature, and then a
solution of 655 mg of ditert-butyl dicarbonate in 2 ml of N,N-
dimethylformamide is added. After stirring overnight at ambient temperature,

10 the reaction mixture is concentrated under reduced pressure. 10 mi of water
are added, followed by 1N solution of hydrochloric acid until a pH close to 6 is
obtained. The resulting mixture is exfracted with ethyl acetate, and the
organic phase is dried over magnesium sulphate and then concentrated to
dryness under reduced pressure. 735 mg of ethyl [4-({[(2-methylpropan-2-

15  ylhoxy]carbonylloxy)-6-(morpholin-4-yl)pyrimidin-2-yljacetate are obtained in

the form of a yellow oil.

Stage 2.



The product is prepared according to the procedure described in Exanple 5,
using 260 ng of sodium [4-(norpholin-4-yl)-6-o0x0-1, 6-

di hydropyri m di n-2-yl]acetate and 294 ng of 2-(3-am nophenoxy)ethanol in 20
pl ace of the 2, 4- difluoroaniline. 180 ng of

N43- ( 2- hydr Ryl] -2-[4-

(nor phol i njkye% oxo 6- di hydropyrim él n-2-yl] aceE'ECT Fe:ma:l'r0 % ?éTBned in
the form of a pinkish SO|Id the characteristics of which are the

foll owi ng: 1H NVR spectrum (400 ). For this batch, broad signals are
observed, with: 3.42 (m 4 H); 3%25 (m 6H; 3.70(m 2 H; 3.93 (m 2

H; 482 (m 1 H; 520 (s, 1 H; (d,, J=8.1 Hz, 1 H); 7.07 (d, J=8.1
Hz, 1 H; 7.15to 7.23 (t, J=8.1 Hz} 1. H;l 7. Eés, 1 H,; 10.12 (s, 1 H;
11.65 (s, 1 H Mass spectronetry: ntion time Tr (mn) = 0.46

[MtH : mlz 375; [MH: mz 373. 6: Synthesis of
N-(3-iodophenyl)-214-(nnrpho|in-4-y1)- - 0X05 -
1, 6-di hydropyrim di n-2-yliacetam de N The product is prepared
according to the procedure descri bed gﬁ;kxanple 5, using 268 ng of sodium
[ 4- (nor phol i n-4-yl)-6-0x0-1, 6- di hydropyri mdin-2-yl]acetate and 324 ng of
3-iodoaniline in place of the 2,4- 10 difluoroaniline. 345 ng of

N-(3-i odopheny1) @%?(df%ﬂn@h Ihpdﬂdafh}e 8d8&@td absolution of 700 mg of ethE/I [4-
di hydr opyri m di n-2 | acet am dé are obtained in the form of e solid,

t he charact é{[(%meéfsyl@mp@nr%ml)@fyécarh@nyl&nxyd\ﬁ Gﬂgorpmplhmdmlwérml@mra( 400 M—lz)

15y ;7. a2 WacTpe hig o) Rty ofitgiids duider, deotg. e Sebptof™

10. 26 (br sadnixturd istherl stiGed (for Qadnt‘n,utés H oMBss. 13|oemt bb Rdthaine iGdideds B

Retention tinme Tr 3.41 [IMWH] : m z 441, H{ mz 439. 20 Exanple
57: Synt hesit8 e@fa@éqq]ﬁnd the resulting” mixture is stlrred ambient temperature

2- | uor o- 5- ({AiGRP ORI bfwAteri a8y ShdGrd YRR bk L Bodedhacgty! Fami n

0) benzoat e
dryness under reduced pressure. After purification by silica column

chromatography, elution being carried out with a gradient of heptane/ethyl
10 acetate eluent of 0% to 50% and then with ethyl acetate at 100%. 150 mg of

ethyl 2-[4-({[(2-methylpropan-2-yl)oxylcarbonyl}oxy)-6-(morpholin-4-
yhpyrimidin-2-ylJpropanocate are obtained in the form of a colourless oil.
Stage 3:
Os N 0
Tr| Na
. N o]
O
0
15 0.180 ml of 1M sodium hydroxide is added to a solution of 145 mg of

ethyl 2-[4-({[(2-methylpropan-2-yl)oxy]carbonyl}oxy)-6-(morpholin-4-

yl)pyrimidin-2-yljpropanoate in 5 ml of tetrahydrofuran. After stirring overnight
at ambient temperature, the reaction mixture is concentrated fo dryness under
reduced pressure. 100 mg of sodium 2-{4-(morpholin-4-yl)-6-0x0-1,6-
20 dihydropyrimidin-2-yijpropanoate are obtained in the form of a solid which is

used as it is in the subsequent stage.



The product is prepared according to the procedure described in Exanple 5,
using 500 ng of sodium/|[4-(norpholin-4 yl) 6 oxo-1, 6-

di hydropyri m di n-2-yfl acetate and 466 ng of methyl 5-am no-2-fluorobenzoate
in place of the 2,4-difluoroaniline. 625 ng of nethyl

24| uor o- 5- ({#%d4- i 5

4-yl) - 6- oxo- 166ﬁg?%€d§%ip€$| m di n-2-yl ] ac?eSt yl | am no) bgﬁg{)gl'}%amé?t/aog%?g?ned in
the formof a pinkish solid, the characteristics of which are the
followi ng: 1k spectrum (400 MHz): 3.41 (m 4 H); 3.57 to 3.62
(m 6 H; 3.'8'§!N(ﬂs, 3 H; 520 (s, 1 H; 7.32 (dd, J=9.0 and 10.6 Hz, 1 H);
7.79 (ddd, 1=2.9 and 4.1 and 9.0 Hz, 1 H); 8.15 10 (dd, J=2.9 and 6.4 Hz, 1

H); 10.40 (s, 1 H); 11.67 (broadys, {J1 Miss_spegtrometry: nethod A
Retention time Tr (min) :O.SQ[W\’F\%|M 3 ™ : mz 389. Exanpl e
58: Synthesis of N (3-ethoxyphenylys244- Onor (n-4-y1l)-6- 15

oxo0- 1, 6-di hydropyri m di n-2-yl | acet am de Thie product -is prepared

according to the procedure descriheti~Nn Exanple 5, using 250 ng of sodium
[ 4- (nor phol i n-4-yl)-6-0xo0-1, 6- di hydrppyrimdin-2-yl]acetate and 540 ng of
3-ethoxyaniline in place of the 20 2] 4-difluoroaniline. 235 ng of

N- ( 3- et hoxyphenyl) - 244- (nor phol i n-4-y1) - 6- oxol, 6-di hydropyri m di n-2-yf | acet
am de are obt ai nebhe rprotectf i prefarad wactarding tal,the herocbduc idestdbéd Sinof

whi ch the fol ) owing: .1H t 400 MHz): 1.31 (t,. J=7.0 Hz, 3
H)I;Cs. Zrle(m &arﬁy@eo‘é‘é,ggu%ge,% l;(s]g]ec(gr llfﬁrgc'ﬁ@m82“{41?(m933hﬁﬂ'7'.(40y|9=|§:0>20-m)6,- 5. 20

, 1 ; 6. Tei0. At - = y aft,. . J=8.0
o 11y o7 SavispimRi A Algrdodioald <l 195, g Of 4 iorg-n-inchyaili ing =
Mass spect r grtece wf thethédiflioredrsling. @30 mgref N-(4-fliorp-3=nletbexypieriyl)-24& 359;

Hvt g P 4?{:“2]: |3%gp&gﬁ—?%@-ﬁ%&%&%&@cﬁ%f@%{din-2-y|]propanamide are obtained in
(mor phol i n- 4hilfyrmB oP ¥ AwHiteBs slidh e eybLridtids 8f whicA&RE & Hflowing:

'H NMR spectrum (400 MHz): 1.44 (d, J=7.1 Hz, 3 H); 3.36 to 3.47 (m,

10 4 H); 3.50 to 3.65 (m, 4 H); 3.71 (q, J=6.8 Hz, 1 H); 3.79 (s, 3 H); 5.19 (broad

s, 1 H); 7.01 to 7.18(m, 2 H); 7.47 (dd,J=2.0 and 7.8 Hz, 1 H); 10.00 (s, 1 H);
11.55 (broad s, 1 H)

Mass spectrometry: method A

15 [M+H]": m/z 377; [M-H]: m/z 375.

- Example 40: Synthesis of N-(2,3-dimethylphenyt)-2-[4-(morpholin-4-yl)-6-
oxo-1,6-dihydropyrimidin-2-ylJacetamide

E*N !
e
0
The product is prepared according to the procedure described in

20 Example 5, using 260 mg of sodium [4-(morpholin-4-yl)-6-oxo-1,6-
dihydropyrimidin-2-yllacetate and 242 mg of 2,3-dimethylaniline in place of



The product is prepared according to the procedure described in Exanple 5,
using 260 ng of sodium/|[4-(norpholin-4 yl) 6 oxo-1, 6-
dihydropyrinidin-2-y|]acetate and 318 ng of 2,4-difl uoro-3-nethoxyaniline
in 10 place of the 2,4-difluoroaniline. 255 ng of

N-(2,4-difluygs oy quopgphenyl) - CT/FR2010/05137
244- (nmor phol i n-4- yWG oxo- 1, 6-di hydropyr| m di n- 2-yl ac{at an‘? de/ are obtai ned

in the formof a white solid, the characteristics of which are the

foll ow n i 4 ; - i3 4
3. 66 \(Ms % ]th'el\%@égm%{g,bé”'mﬁ% : nggfg%% o NiZ$ ;d'r?éth? h@ﬁ}'%d (negphbif %)
and 10.9 Hz,ylE6ddxe- Wﬁﬁtﬁwxwopyrﬂnlﬁirweyﬂacetamiﬁe arg ebtairkal. nrotr(@ formH)f;a11l. 65

Ekﬂigﬂad fﬁzl tte f‘i”dHi eCtér%g Y%ngnicﬂ al%e%ee%] olw(ljr?gtl me Tr (mn) =3.01

Ex | e60: Synt h 44 h I -

di ﬁ)r/rgr gpyrl ?1/1nd| ﬁSiﬁ'F&MR %9 irur %deln L%%%)p?r@zy(\sl éd&&rﬁhéﬂ 3@ (m, 4 H);, .
2011/ 001114 to d t
he procequr 5 aeacr oty | Erage! £ GEom AR R, 24D T GRE per R fl no fo
[ 4- (or phol ith); 857 {s, @- H){d12|576(brdatﬁ1§sdﬂldbyr| mi di n- 2 yI ]acetate and 294 ng of
2,4,5-trifluoroaniline in place of 5 the 2,4-difluoroaniline. 230 ng of

2[4 (nor phol i n- 4-Mags Spevteniety: method A
di hydropyrimdin-2-y1]-N-(2,4,5-trifluor ophenypacet am de are obtained in

the formof a whip&ehfibh qmethe(nqhyﬁqp@grl stics of which are the foll ow ng:
1H NWR spectrum (400 MHz 342 (m 4 H); 3.61 (m 4 H); 369(s 2

9,50 G gl g io g e 18 GLe ed
spect r oy Wg@&g%ﬂgﬂrﬁ%ﬁg 9 N 4Bubfo Sbingiphehdn (2t dmoPbRoriS:

N- (3, 5- dl Chlyil)-ﬁ dbéﬁ-tlm-dhfydwib)mﬁ'ﬁdm—z-yl]acetamlde
(mor phol i n-4-y1)-6-0x0-1, 6-di hydr opyrim d| n-2-yl | acet am de

|
EN
N

0

The product is prepared according to the procedure described in

Example 5, using 260 mg of sodium [4-(morpholin-4-yl)-6-oxo-1,6-
15 dihydropyrimidin-2-yllacetate and 250 mg of 2-fluoro-3-methylaniline in place
of the 24-difluoroaniline. 208 mg of N-(2-fluoro-3-methylphenyl)-2-[4-
(morpholin-4-yt)-6-oxo-1,6-dihydropyrimidin-2-ylJacetamide are obtained in

the form of a white solid, the characteristics of which are the following:

'H NMR spectrum: 2.24 (broad s, 3 H); 3.37 to 3.48 (m, 4 H); 3.56 to
20 3.72(m, 6 H); 5.20 (broad s, 1 H); 6.97 to 7.08 (m, 2 H); 7.71 (broad s, 1 H);
9.89 (broad s, 1 H); 11.66 (broad s, 1H)

Mass spectrometry: method A
Retention time Tr (min) = 0.65

[M+H]": m/z 347; [M-H]': m/z 345.



Co)Cl The product is prepared according to the procedure described in
Exanpl e 5, using 260 ng of sodium [4-(norpholin-4-yl)-6-o0x0-1,6- 20

di hydropyrim di n-2-yl]acetate and 360 ng of 3,5-dichloro-4-fluoroaniline in
pl ace of the 2,4-difluoroaniline. 259 ng of

N- (3, 5-di chl ~f nqphenyl)-2- [4-(gorpholin 4

oxo- 1, 6-di hygfr (?E)Oglr /'0‘63.1‘2.@2 yl ] acet am de are obtai neéda‘rﬁl%z}'nomf/&rsn%%-lﬁ a
white solid, the characteristics of which are the follow ng: 1H NIVR

spectrum (4 3 (s, 1
H: 7.74 (d,qg(Jd\%glb e sf"ﬁﬁe A%oégy f"br Oaﬁ.,ﬁ%&%@;)%[%g},?g? 'd“'4 ﬁt}

5Mass spect Gonx011y6- dﬂwdmﬂyﬂnﬂdimﬁt-yllncelanndé'r (mn) 0.82 [ M+H]: n12 401;
[MH: mlz 399. Exanple 62: Synthesis of _

2[ 242, 3- di hydro- 4H 1, 4- benzoxazi n-4-y1) - 2=\

oxoet hy11- 6- ( nor phol i n- 4- ri - A 3HL.- ﬂe 10 The product is
prepared according to the procequrgfdeg ed in Exanpl.e 5, using 260 ng of
sodi um [ 4- (nor phol i n-4-yl) - 6- 1,%- dibydropyrimdin-2-yl]acetate and 270
ng of 3, 4-di hydro-2H 1, 4-benzokazine in place of the 2,4-difluoroaniline.
After purification by silica um 15 chromat ogr aphy, el ution being
carried out with CH2C12/ MeOH! 95/]05, 150 ng of 242-(2,3-d hyd ro-4 H1

, 4-benzoxazi n-4-yl)-2-oxoet hyd]-6-(norphol i n-4- yQpyrim di n-4(3H)-one
are obtained in the formof a white solid, the characteristics of which are
the following: The product is prepared according to the procedure described in

5 Example 5, using 260 mg of sodium [4-(morpholin-4-yi)}-6-oxo-1,6-
dihydropyrimidin-2-yllacetate and 268 mg of 1,3-benzoxazol-4-amine in place
of the 2,4-difluoroaniline. 193 mg of N~(1,3-benzoxazol-4-yl)-2-[4-(morpholin-
4-yl)-6-ox0-1,6-dihydropyrimidin-2-yljacetamide are obtained in the form of an

ecru solid, the characteristics of which are the following:

10 "H NMR spectrum (400 MHz): 3.43 to 3.48 (m, 4 H); 3.62 (t, J=4.9 Hz,
4 H); 3.80 (s, 2H); 5.21 (s, 1 H); 7.36 to 7.42 (m, 1 H); 7.49 (d, J=8.3 Hz, 1 H);
8.08 (d, J=7.8 Hz, 1 H); 8.78 (s, 1 H); 10.44 (broad s, 1 H); 11.73 (broad s, 1
H).

Mass spectrometry: method A
15 Retention time Tr (min) = 0.55
[M+H]": m/z 356; [M-H]: m/z 354.

Example 43: Synthesis of 2-[4-(morpholin-4-yl)-6-0x0-1,6-
dihydropyrimidin-2-yl]-N-[3-(trifluoromethoxy)phenyllacetamide

H H F
O N N 0 F
Tr\mm{j\\/
2N O F
N

Q

20 The product is prepared according fo the procedure described in
Example 5, using 250 mg of sodium [4-(morpholin-4-yl}-6-oxo-1,6-



1H NMR spectrum (400 MHz): 203.36 to 3.45 (m 4 H; 3.52to0 3.70 (m 4 H);
3.81t0 395 (m 4H; 430(m 2H,; 518 (s, 1 H; 6.81to06.95 (m 2 H);
6.99to 7.16 (m 1 H); 7.22 to 8.18 (m 1 H); 11.59 (broad s, 1 H Mass
spectrometry: met hod A Retention time Tr (mn) = 0.62 25[M+H: m z 357,

[MH: mz 3. Synthesis PCT/FR2010/051375
N-(4-fl uoro%@nltrop enyl) - 244- ( nor phol ?%4 / /

y1) - 6- oxo- 1, 6-di hydropyrim di n-2-yl]acetanmi de 0 FI 11+ 1IN,  syN O The

el L T R R Sl oD >

usi ng 500 ol in-4-yl)
di hydr opyri npldce-di- thie] afélediﬂtIer(mndlana@gmg‘ ofl-Z-[4+omomBotind-g bt dxae,6- n
pl ace of th 4d|f|

N- (4-fl uoro- Yﬁ’ PPWHHE&&%M%&LQ%M&BE@%EWOM Jphenyllacetamide are obtained

y1) - 6- oxo- 1 ;ﬁﬁélfbfﬁ{@Pé{Whrfb@ondZth)éldr@ﬁéétéfmﬁﬂ cﬁr\;ﬁué}bhﬁéﬂ\%dr IBwire formof a
white solid, the characteristics of which are the follow ng: 10TH NWR

-5 21 o 1 1y T YMBspairdy g3y € I (2R S AP Rt oMy, Saf
J=2.9 and 4 ’U—l}aﬁ’oDSB d)JHﬁGHﬂzH) H)87 41 t@dﬁ481m229—!)ar7fd?éﬁ(s$1l—llil) 1D45)(brﬂ>@d63
(broad s, 1 I—|)1 H} 6(?6{ ngd ?H) H) 15Mass spectronetry: nethod A

Mass spectrometry: method A
Retention time Tr (min) = 0.78;
10 [M+H]": m/z 399; [M-H]": m/z 397.

Example 44: Synthesis of 2-[4-(morpholin-4-yl)-6-ox0-1,6-
dihydropyrimidin-2-yi]-N-[3-(propan-2-yloxy)phenyljacetamide

oﬁmﬁ\go\(

0

The product is prepared according to the procedure described in

15 Example 5, using 250 mg of sodium [4-(morpholin-4-yl)-6-0xo0-1,6-
dihydropyrimidin-2-ylJacetate and 572 mg of 3-isopropoxyaniline in place of
~the 24-difluoroaniline. 228 mg of 2-[4-(morpholin-4-yl)}-6-oxo-1,6-
dihydropyrimidin-2-yi}-N-[3-(propan-2-yloxy)phenyl]acetamide are obtained in

- the form of a white solid, the characteristics of which are the following:

20 "H NMR spectrum: 3.35 (t, J=5.0 Hz, 4 H); 3.56 (t, J=4.9 Hz, 4 H);
4.25(s, 2 H); 5.25 (broad s, 1 H); 7.31 to 7.40 (m, 2 H); 7.62 to 7.74 (m, 2 H);
11.92 (broad s, 1 H).

Mass spectrometry: method A
Retention time Tr (mih) = 0.60;

25 [M+H]": m/z 313; [M-H]: m/z 311.



Retention tinme Tr (mn) = 0.63 [MtHr: rniz 378; [MH: rrilz 376. Exanple
64: Synthesis of 2-fluoro-5-({[4-(norpholin4-yl)-6-o0x0-1,6-

di hydropyri m di n-2-yl | acetyl ] am no) benzoi ¢ aci d OH Co) am no)benzoate
prepared in Exanple 57, in 7 m of methanol. After stirring overnight at

anbi ent temgﬁ r f.urther 0.4 m of.2M sodi um i i ?:P?’Fsd and
ai%lﬁ/;pﬁll ¥ h,-V ﬂaX*étjcglrd/zooo I ng,

the resulting m € 1's 'brought to reflux for 3 hours. t he
reaction m xture is concentrated under reduced pressure. The 5 evaporation

residue is t@Eaeiﬂ i 16 )YS hﬁfgﬁ, {5 agt ' et hyl
acetate and enpgég?%rvﬁ eeg@\t/s\n?% Hf-aﬁqﬁ\ﬁggﬁggﬁgaso H%ﬁ%fﬁ%g%gmhgﬁpc acid
(pH = 5). Thbyl)esokadl,&-dieydropyrimislini2-yRacstanfile The filtrate is
concentrated under reduced pressure and then taken up with water and a few

drops of a I N aqueous solution of hydrochloric acid. The precipitate forned
is 10 filtered off, rinsed wth petrakleum ether and concentrated to dryness

under reduced pressure. 52 SO

2-f|uoro-5-({[4-(norpho|in-4-;L1)|N6- X0 @

di hydropyri m di n-2-yljacetyll no) benzo*Cc &cid are obtained in the form of
a pale pink solid, the characteristics of which are the follow ng: 1H NWR
spectrum (400 Miz): 153.41 (r@?l—b; 3.60 (t, J=4.9 Hz, 6 H): 5.20 (s, 1
H, 7.24 (t, J=9.8 Hz, 1 H; ¥, 75 (m 1 H; 806 (m 1 H; 10.34 (broad s,
1 H; 11.67 (broad s, 1 H Mss spectronetry: nethod A Retention tinme Tr

(i} =046 [N 4t T3 i Mol e S0EAAUME o8/ Thesi

N (5- f | uoKO-ExdBleoxs Phesd ) 2504 - frEPr Bhokbdidny | J4-mevpbrolina-¢)-Byshkepys.i ni di n
-2-yl]acetam de The product is prepared according to the procedure
descri bed i rdihydropyrimidin-2-ylJacetate and 460 mg of 4-fluoro-2-methoxyaniline in
~ place of the 2,4-difluoroaniline. 245 mg of N-(4-fluoro-2-methoxypheny!)-2-[4-
(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-yljacetamide are obtained in

the form of a pinkish solid, the characteristics of which are the following:

10 'H NMR spectrum: 3.43 (m, 4 H); 3.62 (m, 4 H); 3.67 (s, 2 H); 3.85 (s,3
H); 5.20 (s, 1 H); 6.74 (dt, J=2.8 and 8.6 Hz, 1 H); 6.98 (dd, J=2.8 and 10.9
Hz, 1 H); 7.88 (dd, J=6.7 and 8.6 Hz, 1 H); 9.44 (s, 1 H); 11.67 (broad s, 1 H).

Mass spectrometry: method A
Retention time Tr (min) = 0,62;
15 [M+H]": m/z 363; [M-H]: m/z 361.

- Example 46: Synthesis of 2-methylpropan-2-yl {2-[3-({[4-(morpholin-4-
yl}-6-oxo-1,6-dihydropyrimidin-2-yljacetyl}amino)phenyl]ethyl}-

carbamate
0N N N 0
Irm r
O r
o
20 The product is prepared according to the procedure described in

Example 5, using 250 mg of sodium [4-(morpholin-4-yl)-6-oxo-1,6-



Exanpl e 5, usi ngl gof sodiuni4-(norpholin-4-yl)-6-o0xo0-1,6- 25

di hydropyrim di n-2-yl]acetate and 466 ng of 2-am no-4-fluorophenol in place
of the 2,4-difluoroaniline. 795 ng of 2-N- (54l uoro-2-hydroxyphenyl)-214-
(morphol i n-4-y1)-6-0x0-1, 6-di hydropyri m di n-2-yliacetam de are obtained in

t he form of t he characte tics of wh Wi ng:
1H NVR spect%%%\%o‘?@ii% 3 44 %?né 41 3 555'?(/)?&50%5'?0%9%11%

3.72 (s, 2 H: 5.21 (s, 1 H: 670t05678(m 1H: 6.81 to 6.87 (m 1
H; 7.85 (ddd|h9ﬁ%p9rlﬁ"tﬂn-@0ytﬁc@¥ate ahlt; 93010ng 0 oft 0af %tﬁ?@ﬁ?ﬁl&gﬁﬁ-ﬁ”@-éﬁ-lo' 64

to 11.96 (bro SS spectronetry: thod A Re (mn)
0.55 [wkuammophsngl)ethwmrbamﬁte ¥4 plack) obsthens, 4-déBror@ynilirtee s285 afig of

N- ( 2- br ono- 45 h h | in-4-
y1§ o oxoo1 SRYRREER AN TSI HRw ev-6-0x0-1 Srtingirpmyimicia-2-
pr epar ed aCQﬂIa@en&}ahﬂnéjweﬁgﬂ&ﬁﬁ}&aﬁbQ#@% igpe Sbtdin&X ML fdtm BEhNGInKRA MY of

sodi um [ 4- (nor phol i n- 4- - 0X0-1, 6- di hydropyri m di n-2-yfl acetate and
260 ny of 52- &ﬂ*@nﬁi&chara@ﬁeaams ofiehich ase dkefalibwings 2, 4- di f | uor oani | i ne. 310
ng of N-(2-brono- B fl uor ophenyl) - 244-

(nor phol i n- 4- y1) - & BMR spectdirhy 8136 (g r 9 i )d216120y2.Ba ¢, kil 8.0ar i@ @btla(rmed in

1 NR spect? T CA00TNA): S864F S8 rpi Ak 520 (o RV P lbroat & froda,

th: 3.44 2 t
\;vl e (M2, mj;)Ss z%eg(cg%:@m(Hé W%ﬁzﬁfﬁ (J&? 12HE')1 H% ?%6%744*(% %Hf’a 0

spect r onet rg?o AR {brsadss, i s itli@h(trpag sTA Hni n) 0 65 25[ IVH—|] n1 z 411;
[MH: mz 409.
10 Mass spectrometry: method A

Retention time Tr (min) = 0.75;
[M+H]": m/z 458; [M-H]: m/z 456
Melting point = 194°C.

Example 47: Synthesis of N-[4-fluoro-3-(triflucromethyl)phenyi]-2-[4-
15 {morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-ylJacetamide

N

()

The product is prepared according to the procedure described in

Example 5, using 260 mg of sodium [4-(morpholin-4-yl)-6-oxo-1,6-

dihydropyrimidin-2-yflacetate and 358 mg of 4-fluoro-3-(trifluoromethylaniline

20 in place of the 24-diflucroaniline. 222 mg of N-[4-fluoro-3-
(trifluoromethyl)phenyl]-2-[4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-

ylJacetamide are obtained in the form of a white solid, the characteristics of



y1) - 6- oxo- 1, 6-di hydropyri m di n-2-yliacetam de Stage 1: Added to a
solution of 500 ng of ethyl [4-(norpholin-4-yl)-6-0x0-1,6- 5

di hydropyrim din-2-yl]acetate prepared in stage 1 of Exanple 1 in 1.5 m of
di oxane, are 330 ng of potassium carbonate and 150 m of nethyl iodide. The
reaction m MQra03%/ ¢kt at 40C for 1ot nutes, anBcthexe DO @s1ips

~anbi ent tenperature. The suspension is filtered through sintered glass and
then rinsed with dioxane and the filtrate is concentrated under reduced 10
pressure. Thehicksrelthe foalowing:fi ed by silica colum chronat ography, elution
being carried out with a m xture of dichloronethane, acetonitrile and

met hanol (98/ 01/ GH NMR GRE6RuUmt 330 SOB0BY (6, YW/ W57 298.610(raf 49451 62

1- met hyl - 4- lin-4-yl)-6-0x0-1, 6-di hyd i m din-2-vi t at

b o nod 1 GRS 8 Tl a8 sl Vit WA 28 oA ot 31 h0eeichr o ¢ he
foll owing:- 1 y tj t T ] = 0.53
Lo g AERaRanARer HEOTH) X0 SERERMY € 1 H)TPLBBIbORY T (T 0 S

dropwi se, <t 0 a sqlutd . { hyl

[ 1- met hyl :54- (nor BM%J%SIE %ﬁ@{@%%ﬂgd?‘ di hydropyri m di n-2-yfl acetate in 10
m of toluene. Afger i Lri for,3 ] nutes at anbient tenperature, 10 ml
of toluene are aﬁéanﬁ% f'@Fn@t(P}’Pl 'ﬁg'ﬁor 4 hours at anbient tenperature,
the 5 reaction m £ oured Jj nt ter and a 1M solution of potassium
phosphate is addé@'* hén% 1i’|£Mﬂii-emfzs3\AéaQ-I tered through sintered glass and
then rinsed with ethyl acetate. The filtrate is then washed with water and
then with aEample: 48: advathesis opliiN-Grethynydpheny)iR-p-(raerphivlin-drgiibi c

phase i s ex 2k ed | esl esi um sul phate, filtered through
sintered 10%@1@%@:%&{% a?é’g\éﬁ%@elﬁﬂ{rbeduced pressure. After
purification of the residue by silica columm chromatography, elution being
carried out with a mxture of dichloro € and net hanol (95/05, VN), 20
ng of N-(4- fluorophenyl)-241-nethyl 4
(ror phol i n-4-yl)-6-0xo0-1, 6-di hydropyri n-2- yl]acetam de are obtained in
the formof a white solid, the charagierjstics of 15 which are the

foll ow ng: NVR spectrum (400 MHz): | 3.34 (s, 3 H; 3.40 (m 4 H); 3.58

(m 4 H: 3.90 (s, 2 H: 5.35(§ﬁ/ ) 7.15 (t, J=9.0 Hz, 2 H); 7.57 (dd,

J=5.1 and 9.0 Hz, 2 H; 10.25 (s, |1
O
o}

The product is prepared according to the procedure described in
Example 5, using 260 mg of sodium [4-(morpholin-4-yl)-6-0x0-1,6-
dihydropyrimidin-2-yl]acetate and 201 mg of 3-aminophenylacetylene in place
of the 2,4-difluoroaniline. 190 mg of N-(3-ethynylphenyl)-2-[4-(morpholin-4-yl)-

15 6-oxo-1,6-dihydropyrimidin-2-yllacetamide are obtained in the form of a white
solid, the characteristics of which are the foliowing:

10

'H NMR spectrum: 3.39 to 3.44 (m, 4 H); 3.58 to 3.64 (m, 6 H); 4.16
(s:1H) 5.20 (s, 1 H); 7.17 (d, J=7.8 Hz, 1 H); 7.33 (t, J=7.8 Hz, 1 H); 7.54 (d,
J=7.8Hz, 1 H); 7.75 (s, 1H); 10.27 (s, 1 H); 11.66 (broad s, 1 H).

20 Mass spectrometry: method A
Retention time Tr (min) = 0.64;

[M+H]": m/z 339; {[M-H]: m/z 337.



Mass spectronetry: nethod A 20Retention tinme Tr (mn) = 0.62 [MiH : nmlz
347; [MHr: nmlz 345. Exanple 68: Synthesis of _

N- (3-chl or o- 4-fl uorophenyl) - 2-[ 1- net hyl - 4-

(rmorphol i n-4-y1)-6-o0xo0-1, 6-di hydropyri m din-2-yl |l acetam de Stage 1. 25

et hyl [ 1- net -2%-1(1@;02 qly in-4-yl)-6- Oé.;b'zl’ 6-d i hydrﬁ%ﬂ.}ﬁgdg{))%lﬂs

n-2-yl]acetate pre I'n stage 1 of anple 67, in

tetrahydrofuran. The reaction mixture is stirred for 48 hours at anbi ent

t enperature. I 864 8] - @l | ' Sl :ass,
washed with Ee)%%ﬁ)ga%%t gwéﬂ{ae%ﬁg ?’{fﬁi%l (@éébéﬁé}ﬁ%?&h&%%[ﬁ(ﬁﬂ?ﬂg? L'gr. The
sol i d obt ai reyl)itsoxddib-dilairopyrimidin-aryllacetamideor. 730 ng of sodi um

[ 1- met hyl - 4- (nor phol i n-4-yl) - 6-0xo0-1, 6-di hydropyrim di n-2-yl]acetate are
obtained in the formof a white soltid, theT;]I characteristics of which are the

fol | ow ng: Mass spectO yriretrhod tention tinme Tr (mn)
=1.67 [MtH : rniz 254; [MH: Ink25%2. &tad 2: N Cl :
' )

o}

The product is prepared according to the procedure described in

5 Example 5, using 260 mg of sodium [4-(morpholin-4-yl)-6-0xo0-1,6-

dihydropyrimidin-2-yllacetate and 354 mg of 3-(cyclopentyloxy)aniline in place

of the 24-difluoroaniline. 269 mg of N-[3-(cyclopentyloxy)phenyl]-2-[4-

(morpholin-4-yl)-6-oxo-1,8-dihydropyrimidin-2-ylJacetamide are obtained in
the form of a white solid, the characteristics of which are the following:

10 'H NMR spectrum: 1.50 to 1.75 (m, 6 H); 1.83 to 1.96 (m, 2 H); 3.39 to
3.44 (m, 4 H); 3.54 to 3.63 (m, 6 H); 4.73 (m, 1 H); 5.20 (s, 1 H); 6.60 (dd,
J=2.0 and 8.3 Hz, 1 H); 7.03 (broad d, J=8.3 Hz, 1 H); 7.18 (t, J=8.3 Hz, 1 H);
7.26 (t, J=2.2 Hz, 1 H): 10.10 (s, 1H); 11.64 (broad s, 1 H).

Mass spectrometry: method A
15 Retention time Tr (min) = 0.84;
[M+H]": m/z 399; [M-H]: m/z 397.

Example 50: Synthesis of N-(4-ﬂuoro-2-hydroxyphenyl)-2-[4?(morpholin-
4-yh)-6-0x0-1,6-dihydropyrimidin-2-ylJacetamide

(VAC.SON4.056.1)

20 0



"yN O 120 ml of pyridine, 182 ng of N43-(di nethyl am no) propyi Rr- 15

et hyl carbodi i m de hydrochl oride and 210 ng of 3-chl oro-44luoroaniline are
added to a solution of 200 ng of sodium[1-nethyl 4

(ror phol i n-4-yl)-6-0xo01, 6-di hydropyri m din-2-yl]acetate in 2.5 m of

N, N- di net hy Woorapanni/de11ile reaction mxtogy e is stir rmer/air Ny 81375
tenperature overnight and is then concentrated under reduced pressure.
Water is added, followed by extraction 20 with ethyl acetate, further

washing wit h’h@%@ﬁucﬁi@%r@paméﬁdmg tortde procstiee deREESSH e Exahfle 651 due
obtained is washed with ethyl acetate and then rinsed w th ethyl ether. 76
ng of N (3- &8ing 208 Mg o Oﬁﬁgﬁm)[étz(mlorpholm-my!) -6-0x0-1,6-dihydropyrimidin-2-

- met hyl 4- (”V]EB&JFM 4t ]QT56.rﬂ§°?il Fﬁidﬁygrfﬂj%\‘ A B N2 gédeacoeft ﬂ&%dﬂare

obt ai ned i ormo avio thecaracterl tics of ich are

the fol |l ow mifluc2bamiind/RAftpe urificatictObylVeitita iGdn( shrodnddpgrabhy/ dloed: 42 (m
4 H,; 3. 55 t (t, J=9.0

Hz, 1 H):> qugﬁﬂ?@} 9gfﬁmfi49§511% f?f( blv(4c@r0:?~byﬁﬁ' éﬁwe@vﬁ% Zmomhohmo 42
b2 3en | w%ﬁ%d BRI roPhiARin 2. TRicBRirh B8, dreEhingldihthe Tofin/cr { VH

Synt hesi s ofgrey solid, the characteristics of which are the following:
N- (3- bromopheny1) - 2- (1- met hyl - 4- (nor phol i n4-y1) - 6- oxo- 1, 6- di hydr opyri m di n-

2-yliacet ani de 1mmmmspﬁbm.tml$4plt@aa¢7egln a4:6|c)13159got3064 tm @ﬂ-gc;ecﬁrr(e
described in um

G P75 80 dsct K558 P8 ARFHEdS Flzz Ty SRk (e J52cB 2591 14 of

3

br orpheny 1) a1 hlrrg g, Vo6 and B8 Hz. 1 1) 86810 12.13 (brpadm SHD 1 41 .

yfl acetam de are I\ﬁ’gésaé& ?ro'n?etm?nétﬂﬁaqéjf a white sol id, the characteristics

of
Retention time Tr (min) = 2.74
[M+H]": m/z 349; [M-H]: m/z 347.
Example 51: Synthesis of 2-[2-(2,3-dihydro-1H-indol-1-yl)-2-oxoethyl]-6-
15 (morpholin-4-yl)pyrimidin-4(3H)-one

(VAC. PSB2.078.6)

H
N

O N
jrw
>~ N O
)
O
The product is prepared according to the procedure described in
Example 5, using 260 mg of sodium [4-(morpholin-4-yl)-6-oxo-1,6-
20 dihydropyrimidin-2-yflacetate and 238 mg of indoline in place of the 2,4-
difiuoroaniline. 230 mg of 2-[2-(2,3-dihydro-1H-indol-1-yl)-2-oxoethyl]-6-

(morpholin-4-yl)pyrimidin-4(3H)-one are obtained in the form of a pale pink

solid, the characteristics of which are the following:



15 which are the follow ng: 1H NVR spectrum (400 MHz): 3.34 (_s, 3 H;
3.37t0 3.42 (m 4 H; 3.58 (m 4H; 3.92 (s, 2 H; 536 (s, 1 H,; 7.19
to 7.33 (m 2 H; 7.45 (m 1 H); 7.91 (broad s, 1 H); 10.37 (broad.s, 1 H
20Mass spectronetry: nethod A Retention tinme Tr (min) = 0.75 [MtH: nmz
407; [MHr: Tﬁ?z2%¥./%luﬁg poi nt (Kof | @64bench): 26B8Cr/ErR20DbEoER375

Synt hesi s of 241-ethyl -4-(norpholin-4-yl)-6-o0xo0-1,6- 25 _ -

di hydropyrim di n-2-y11-N- (44l uor ophenyuacet ami de Stage 1: O I 7e
product is prepar %K@@%épachﬁ@m 3. 17, b d;mad-i)aes@rqmeﬁw);re.e@q:mwg :

[ 600 t X r - 5.6z - -\ N '
gflh;gropyr r%sglsn(%Zbyﬂ’%g g?é"gggey%r édlq?gsgﬁcatﬁe" %%?'%@(étnﬁrg-ﬁll"&nd ld),23. m
of ethyl iodf.dé (i,W=7laGbk, 0fH) Meset ¥y 6 Be] 4¢); 808 Mep-rsitg 1 nz; PPERssi um
carbonate w th cesi carbonate. After purification by silica c6lum
chr omat ogr apfy? Puth): 0602/ 02 Grzc12l CH3CN/ MeOH, - 190 ng of ethyl [1-
et hyl-4- (nor phol i n-4-yl)-6-0xo0-1, 6-di hydropyrimdin-2-yl]acetate are
obt ai ned 20 in t HdappPpe&foraetiyiinethodiAd t he char acteristics of which are
the foll ow ng: Mass spectronetry: nmethod A Retention time Tr (mn) = 0.59;
[ MrH : mz 296; [RetantiomtimeZB4(min) = 0.64

[M+H]™: m/z 341; [M-H]: m/z 338.

Example 52: Synthesis of N-(3-cyclopropyle-4-fluorophenyl)-2-[4-
(morpholin-4-yi}-6-oxo0-1 ,6-dihydropyrimidin-2-ylJacetamide

H
O N\’/\“/N
I
O
0
The product is prepared according to the procedure described in
Example 5, using 260 mg of sodium [4-(morpholin-4-y1)-6-oxo-1,6-
dihydropyrimidin-2-yllacetate and 302 mg of 3-cyclopropyle-4-fluoroaniline
15 (prepared according to patent application US 2007/0185058) in place of the
24-difluoroaniline. 225 mg of N-(3-cyclopropyle-4-fluorophenyl)-2-[4-

(morpholin-4-yl)-6-oxo-1 ,6-dihydropyrimidin-2-yllacetamide are obtained in
the form of a pale yellow solid, the characteristics of which are the following:

10 (VAC.PSB2.078.11)

'H NMR spectrum: 0.62 (m, 2 H); 0.99 {(m, 2 H); 1.97 to 2.09 (m, 1 H);
20 3.41(m, 4 H); 3.56 (s, 2 H); 3.58 to 3.63 (m, 4 H); 5.20 (s, 1H), 7.07 (t, J=9,5
Hz, 1 H); 7.18 (dd, J=2.3 and 7.0 Hz, 1 H); 7.30 to 7.37 (m, 1 H); 10.11 (s, 1

H); 11.83 (broad s, 1 H)

Mass spectrometry: method A

Retention time Tr (min) = 0.75



Purity: 86% 15 Stage 2: 0.640 ml of a 2M solution of trinethylal um nium
in toluene, and then, after stirring for 40 m nutes at anbi ent tenperature,
a solution of 190 ng of ethyl [1-ethyl-4-(norphol in-4-yl)-6-0x0-1,6-d i
hyd ropyrimid i n-2-yl]acetate in 20 6 mM of toluene are successively

added, drop%&ezojgf/oaoj_sj.q_wti on of 0.13 yd-of 4-fl uorp%ﬁ}ﬂ.ﬂmd/\?glﬁ%io;g o

tol uene. The reaction mxture is heated at 80C for 4 hours, coole
ice bath and run into water. A 1M solution of potassium sul phate and et hyl

acetate are then o, A 4-he 9F 9RR §7Phase is extracted, washed again
( ; W—ﬁ.m ; IQ|. Fk; 7P _ .
with a 1M sol uti Jn of" pot ass:? Em phosphate and then dried over magnesi um

phosphate, fg andy. fi ncenkr at g U uged Dressire. _
After puri fi%%érlﬁéﬁedby g?'l i c?&%%&r?ﬁgchrg?mt ogﬁé‘m&%{°§ﬁ'ﬁﬁﬁ:§§’§‘?’of’5€01 t hen
96/ 02/ 02  CHMihgdfaPrnidin F2-yHNN-(2, 3pf-tiifldorsphehydacetamide

(rmor phol i n-4-y1)-6-o0xo0-1, 6-di hydropyri m di n-2-y11-N- (4-fl uor ophenypacet am d
e are obtai ngg psEPOTRIM of a white solid, the characteristics of which
are the follow ng: 1H NWR spectrum (400 MHz): 101.16 (t, J=7.1 Hz, 3 H);
3.39(m 4H, 357 (m 4H,; 3.88 (s, 2 H; 8.91 (q, J=7.1 Hz, 2 H); 5.33
(s, 1 H; 7.15 (t, J=8.9 Hz, 2 B, N.57Z (dd, I1=5,0 and 8.9 Hz, 2 H); 10.26
(s, 1 H Mass spectronetry: methoT? et ntlirre Tr (mn) = 0.66
2 N O
F

)
0
The product is prepared according to the procedure described in
Example 5, using 260 mg of sodium [4-(morpholin-4-yi)-6-0xo-1,6-
dihydropyrimidin-2-yllacetate and 294 mg of 2,3 4-trifluoroaniline in place of
the 24-difluoroaniine. 195 mg of 2-{4-(morpholin-4-yl)-6-oxo-1,6-

10 dihydropyrimidin-2-yl]-N-(2,3,4-trifluorophenyl)acetamide are obtained in the
form of a white solid, the characteristics of which are the following:

'H NMR spectrum: 3.43 (m, 4 H); 3.61 (m, 4 H); 3.67 (s, 2 H); 5.20 (s,
1 H); 7.24 to 7.35 (m, 1 H); 7.56 to 7.67 (m, 1 H); 10.18 (broad s, 1 H); 11.67
(broad s, 1 H)
15 Mass spectrometry: method A
Retention time Tr (min) = 0.65
[M+H]": m/z 369; [M-H]: m/z 367.

Example 54: Synthesis of N-[4-fluoro-3-(trifluoromethoxy)phenyl]-2-[4-
(morpholin-4-yl)-6-0x0-1,6-dihydropyrimidin-2-ylJacetamide

0

The product is prepared according to the procedure described in



15[ MtH : mlz 361; [MH: mz 359 Melting point (Kofler bench): 238C

Exanpl e 71: Synthesis of . S
N-(1Hindol-4-y1)-214- (morpholin-4-yl)-6-oxol, 6-di hydropyrimdin-2-yl]aceta
m de _10--\\/ 200N) Stage 1: The product is prepared according to the
procedure deW@r2bel/001ek4nple 5, usi ng1560 ny of SOECWNFR2010/051375

[ 4- (nmor phol i n-4-y1) - 6- oxo-1, 6- di hydropyri mdin-2-ylJacetate and 445 ng of
2-met hyl propan- 2-y14- am no- 1H 25 indol e-1-carboxyl ate in place of the

2, 4- di f1 uor oGxamptee. 5500simg 025®- met by | Bodiven- 24-yrhofpHdih&-(NmBLeksthie-

1 1 avet y 1} antugepini b ARGt opn 280 e o6 ety rrfberameiosy)-
poctronet 13 e hod ARt o (e - ERGRARIRe: 1970 ng Vbl N
[MH: mz 4@@{1uog;g@@tfmxy)mw&-&(mwmolln-4-yl)—6-oxo-1,6-d|hydropyr|m|d1n-2-
5 vyllacetamide are obtained in the form of a white solid, the characteristics of
which are the following:
'H NMR spectrum (400 MHz);
3.37 10 3.44 (m, 4 H); 3.55 to 3.65 (m, 6 H); 5.20 (s, 1 H); 7.40 to 7.59
(m, 2 H); 7.90 (broad d, J=6.8 Hz, 1 H); 10.48 (broad s, 1 H); 11.66 (broad s,
10 1H)

Mass spectrometry: method A
Retention time Tr (min) = 0.80
IM+H]": m/z 417; IM-HJ: m/z 415.

Example 55: Synthesis of N-[3-(2-hydroxyethoxy)phenyl]-2-[4-
15 (morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-ylJacetamide

OﬁmNUO\/\O
)

The product is prepared according to the procedure described in
Example 5, using 260 mg of sodium [4-(morpholin-4-yl)-6-0x0-1,6-
dihydropyrimidin-2-yllacetate and 294 mg of 2-(3-aminophenoxy)ethanol in
20 place of the 2,4-difluoroanitine. 180 mg of N-[3-(2-hydroxyethoxy)phenyl]-2-{4-
(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-yllacetamide are obtained in
the form of a pinkish solid, the characteristics of which are the following:
"H NMR spectrum (400 MHz);
For this batch, broad signals are observed, with: 3.42 (m, 4 H); 3.59
25 (m, 6 H); 3.70 (m, 2 H); 3.93 (m, 2 H); 4.82 (m, 1 H); 5.20 (s, 1 H); 6.64 (d,
J=8.1 Hz, 1 H), 7.07 (d, J=8.1 Hz, 1 H); 7.15 to 7.23 (t, J=8.1 Hz, 1 H); 7.28
(s, TH); 10.12 (s, 1 H); 11.65 (s, 1 H)



END 5 0.940 m of trifluoroacetic acid is added dropwi se to a

sol ution of 200 ngof 2- net hyl propan-2-y14-({[ 4- (nor phol i n- 4-y0- 6- 0xo0-1, 6-

di hydr opyri m di n-2-yli acetyl }am no) - 1H i ndol e- 1- car boxyl at ei n8 m of

di chl oronet hane. After stirring at anbient tenperature for 3 hours, the 10
reaction nediemoisLApnicerd rat ed under rgguced pressups@r/trRkEI Apsvadd

tol uene and concentrated under reduced pressure. After purification by
silica colum chromat ography, eluent: 90/10 CH2C12/ MeOH, 48 ng of

N ( 1;—!— i2ndo(1- ) !\l/lass ipecltrorréetry mithgdéﬂx hvd din-2-y1] g
4-y1)-214-(norphalin 0XO0- i hydropyrim din-2-yl]acetam de are
ob%/ai ned, the ghﬁ%iéﬂﬁ?xg%ﬁec? @GINWFROAP are the fol | ow ng: 151H NVR spectrum

400 MHz 4 3 73 2 5.21 1
I(—I); 6. 68)(broad JﬁH rﬂ)zﬁd‘ﬂ'*)[lk/ltﬁ] 6,9?(373‘_'2 i H; 7. (12 (d, H?] =79 Hz (S

11321(Ebr0a )éarhﬁlel_‘%ﬁ%nél,g%ﬁﬁ g&ﬁ‘ﬁ'ﬁ“%%ﬁﬁ!ﬁ%@?%@ﬁ‘gﬁﬁ%yﬁ qn?lxﬁod A

Retenti 0n5tlnﬁ-dl'hydmp”y)nm:din@yﬂwé{hmldéz 354; [MHr: nlz 352. Exanpl e
72: Synthesis of N- (44l uorophenyl) 3- et hyl - 214- (nor phol i n-4- 25

y1l) - 6- oxo- 1, 6-di hydr opyri m di n- yIHbut anam de St age 1: NO The
product is prepared accordi ng t& et i
usi ng 600 ng of ethyl [4-(norpholi

di hydropyri m di n-2-yljacetate prepa ed in stage 1 of exanple 1 and 0.29 m
of

O

The product is prepared according to the procedure described in
Example 5, using 268 mg of sodium [4-(morpholin-4-yl}-6-oxo-1,6-
dihydropyrimidin-2-yilacetate and 324 mg of 3-iodoaniline in place of the 2,4-
10 diftluoroaniline. 345 mg of N-(3-iodophenyl)-2-[4-(morpholin-4-y1)-6-0x0-1,6-
dihydropyrimidin-2-yllacetamide are obtained in the form of a white solid, the
characteristics of which are the following:
"H NMR spectrum (400 MHz):
3.41 (m, 4 H); 3.58 to 3.64 (m, 6 H); 5.20 (s, 1 H); 7.12 (t, J=8.1 Hz, 1
15 H), 7.42 (d, J=8.1 Hz, 1 H); 7.50 (d, J=8.1 Hz, 1 H); 8.06 (s, 1 H); 10.26
(broad s, 1 H); 11.66 (broad s, 1 H)
Mass spectromeiry. method B
Retention time Tr (min} = 3.41
[M+H]": mfz 441; [M-H]: m/z 439.

20 Example 57: Synthesis of methyl 2-fluoro-5-({[4-(morpholin-4-y1)-6-oxo-
1,6-dihydropyrimidin-2-yljJacetyl}amino)benzoate



5 2-iodopropane in place of the nethyl iodide, and replacing the potassium
carbonate with cesium carbonate. After purification by silica colum
chromat ogr aphy, eluent: 90/05/05 CH2C12/ CH3CN MeOH, 20 ng of ethyl 3-

met hy1- 214- (nor pholi n-4-yl)-6-o0xo0-1,6-d i hydropyrimid in-2-yl]butanoate
are obt ai nedgo g1/ dowramaf a white soligh the charagderipio Lo/ @iy ch are
the 10 foll owi ng: Mass spectronetry: nethod A Retention tinme Tr (mn) =

0.70 [MHr: mlz 310; EMH: mz 308. Stage 2: 150 The product is
prepared accor di Mthd @rodect PisopasBEred d@c&ﬁfrd[hﬁdtd the& BBt &Uré0 des& it Gh 023
of 4-fluoroaniline and 36 ng of ethyl 3- 1-2-

[ 4- (mor phol iEX3ORI®) -B- oy&iod | @08 ny@r o@ﬁlrﬁ@ﬁ"blﬂh B-{monptrolimdaylEGiaxopl Bee of
th t hyl

[1- et hy1- 4- (FYSRBYTIHY 8 ageiats 259 499,00 STV ATWIS P IIOLRENEO%E 1 o 20
pC'ter |C f1 |2 ;:?:}_:3 orinipjacs dfitha Mﬁmrmlmm@rmglwmah}d@lﬂuo%—@{ﬁ%orphohn—

N ot uoPCg(nIé\é/’ﬁ%1‘?"03?@enghqu@mw%r%w&ﬁqel%%moBl%"%eafﬁ greti okiaingsy i i di n-
2-vl i but

char acteri ) oeon 8L AP e Eng Bt R Blicdyr Wﬁ“?ﬁ%@i“%ﬁ’%ﬁ% M) -

0.87 (d, J=6.6 erSMFbsp@:taﬁ'n((mow&ﬁzs e 3 H: 2.53 to 2.57 (m 1 H)

32810 37108 v b 2l o0 6T 0 e TR s B T e,
10. 09 (br oadda, J29. U)andl‘IJO @%zgihrw)aefﬁg(cﬂddm-ﬁ’@éﬁ@%ﬁcp@%tmi 1 PBL§9d A

RetentlontlrreT n) =
10 (dd, J=2. and64Hz 1 H); 10.40 (s, 1 H); 11.67 (broad s, 1 H)

Mass spectrometry: method A
Retention time Tr (min) = 0.59
[M+H]": m/z 391; [M-H]": m/z 388.

Example 58: Synthesis of N-(3-ethoxyphenyl}-2-[4-(morpholin-4-yl)-6-
15 oxo-1,6-dihydropyrimidin-2-ylJacetamide

H
0 N N O\/
Oro
. N O
N

0

The product is prepared according to the procedure described in
Example 5, using 250 mg of sodium [4-(morpholin-4-yi)-6-oxo0-1,6-
dihydropyrimidin-2-yllacetate and 540 mg of 3-ethoxyaniline in place of the
20 2,4-diﬂuoroani|iné. 235 mg of N-(3-ethoxyphenyl)-2-[4-(morpholin-4-y|}-6-oxo-
1,6-dihydropyrimidin-2-yllacetamide are obtained in the form of a white solid,
the characteristics of which are the following:
"H NMR spectrum (400 MHz):
1.31 (t, J=7.0 Hz, 3 H); 3.41 (m, 4 H); 3.55t0 3.64 (m, 6 H); 3.98 (q,
25 J=7.0Hz, 2 H); 5.20 (s, 1 H); 6.62 (d, J=8.0 Hz, 1 H); 7.06 (d, J=8,0 Hz, 1 H);
7.19(t, J=8.0 Hz, 1 H); 7.26 (broad s, 1 H}; 10.12 (broad s, 1 H); 11.64 (broad
s, 1 H)



[MtH : mz 375; [MH: mz 373 10Mel ting point (Kofler bench): 266C.

Exanpl e 73: Synthesis of 1414-fl uoro-3-(net hoxynet hyl ) phenyl] - 2-[ 4-

(mor phol i n-4-y1)-6-0x0-1, 6-di hydropyri m di n-2-yliacetam de 15 Stage 1:

In a round-bottoned flask, 374 ng of sodium hydride at 60% are introduced
into 10 mi t rfran 1 g of ( m no-2- fl DEYERY, ol and
0.441 m of Qﬁfmetzﬁf/il:La7|rtyo(gl| g"e4J After sti rrl%ﬁat anbi entﬁ?%nperatdu)rd;%%?gone
hour, a solution of sodi um chl oride and diethyl ether are 20 added. The

or gani c phaselsmégg ,ﬁéﬁ#} washed with water until pH=7. It is
then dried over ne5| um sul phat e, flltered and concentrated under
reduced pressure. R@eotm@tlm'ﬁr(mme&%(net hoxyrret hyDani | i ne are obt ai ned
in the formof a black oil, which is used as it is in the next stage. Stage

2: 25  exanpl e FM-HHYTmy/25E0; 1N-HT: méxdB5T0 [ 4- (mor phol i n-4-yl) - 6- oxo- 1, 6-

di hydropyri m di n-2-yl ] acetate and 900 ng of 4-fl uoro-3-

(met hoxymet IEsemipld nesg@r esgnmbsasekuswz m—anfnioaées ﬁi‘ethbﬁyﬂ‘aéhyl)-z [4-
dlfluoroanlllne 168 or o- 3- (et nmet hyl ) phenyl] -244-" 5

(nor phol i & 4nwwwyl) Qroerphyérdjbydmwrlmmhnyzv ‘YHaeétamigde are obtained in

the formof a white solid, the characterlstlcs of which are the follow ng:

1H NWVR spectrum (400 VHz): ,?, 31 (s pa tlaIIy masked, 3 H); 3.41 (m
4H);3.59(m6H);443(s _714(tJ93Hz,1H);
7.51 (m 1 H,; 7.63 (m 1 H); 10 1 ( ro 11.63 (broad s, 1 H)
Mass spectronetry: method A Retenti ti = 0 60

o

The prodtict is prepared according to the procedure described in
Example 5, using 260 mg of sodium [4-(morpholin-4-yl)-6-oxo-1,6-
dihydropyrimidin-2-yljacetate and 318 mg of 2,4-difluoro-3-methoxyaniline in
10 place of the 2 4-difluorcaniline. 255 mg of N-(2,4-difluoro-3-methoxyphenyl)-
2-[4-(morpholin-4-yl)-6-oxo0-1,6-dihydropyrimidin-2-yllacetamide are obtained
in the form of a white solid, the characteristics of which are the following:
'H NMR spectrum (400 MHz):
3.43 (m, 4 H); 3.61 (m, 4 H); 3.66 (s, 2 H); 3.93 (s, 3 H); 5.20 (s, 1 H);
15 7.11(ddd, J=2.1 and 9.0 and 10.9 Hz, 1 H); 7.50 (dt, J=5.5and 9.0 Hz, 1 H);
10.00 (s, 1 H); 11.65 (broad s, 1 H)

--Mass spectrometry: method B
Retention time Tr (min) = 3.01
[M+H]": m/z 381; [M-HI: m/z 379.

20 Example 60: Synthesis of 2-[4-(morpholin-4-yl)-6-0xo0-1,6-
dihydropyrimidin-2-yi]-N-(2,4,5-trifluorophenyl)acetamide



[MtHr: mz 377; [MH mz 375 Melting point (Kofler bench): 220C. 15
Exanpl e 74: Synthesis of N (4-fluoro-3-iodophenyl)-244-(norpholi n4-

y1) - 6- oxo- 1, 6-di hydropyrim di n-2-yliacetanmi de INO Stage 1: 201 g of
4-fluoro-3-nitrobenzene solubilized in 5 M of ethanol is added to a
suspensi on 0 12@Lbf00TLid filings in 101md of ethanobeTBridkoos/velsysand
250.4 ng of ammoni um chl oride, brought to reflux. After refluxing for 1
hour, the reaction mxture is filtered and the organic extracts are
evaporated of f. The evaporation reS|d e is takef up in a mxture of water
and 25 di chl oronet hane. The aqueo N.g acted with 3 tines

di chl oronet hane. The organi c extract|s W by dried over magnesi um
sul phate and concentrated under redu pr8ssure# 840 ng of 4-fl uoro- 3-

i odoani line are obtained, the charactgristics oft which are the follow ng:
Mass spectronetry: nethod A Retentigz tyme Tr (m' n) = 0.60 [MtH: mz 238.
Stage 2: 5The product is prepared acgording to the procedure described in
exanpl e 5, using 300 ng of sodi um [ 4-@nor phol i n- 4-y1) - 6- oxo- 1, 6-

di hydropyrim di n-2-yl]acetate and 272 of 4-fluoro-3-iodoaniline. 309
of y 24 1%13/ ;Jroguct is prepared agc%rdmg to the procedure described in "

e oo geR e ndl oAl nedath) il LR s O -2
fol I owi ng: XiifiydriRimistin2ryiace et dvidz294 $ng12>f(2n4 54riffiorodnfinetia Hlabs oM 6
86 b 15rthg 2A-AEROrAING. and38 nig. 4f | 2. [-{morpholin d-yi)-Box001 6
dihydropyrimidin-2-yl]-N-(2,4,5-trifluorophenyllacetamide are obtained in the
form of a white solid, the characteristics of which are the following:
"H NMR spectrum (400 MHz):
3.42 (m, 4 H); 3.61 (m, 4 H); 3.69 (s, 2 H); 5.20 (s, 1 H); 7.65 (dt, J=7.6
10 and 10.8 Hz, 1 H); 8.01 (td, J=8.0 and 12.3 Hz, 1 H); 10.18 (broad s, 1 H);
11.67 (broad s, 1 H)

Mass spectrometry: method B
Retention time Tr (min) = 3.10
[M+H]": miz 369; [M-H]": miz 367.

15 Example 61: Synthesis of N-(3,5-dichloro-4-fluorophenyl)-2-[4-
(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-ylJacetamide

H
o} N\(\H/N cl
!
IrN 0 Q:F
[Nj o]
0
The product is prepared according to the procedure described in
Example 5, using 260 mg of sodium [4-(morpholin-4-yl)-6-oxo-1,6-
20 dihydropyrimidin-2-yljacetate and 360 mg of 3,5-dichloro-4-flucroaniline in

place of the 2,4-difluoroaniline. 259 mg of N-(3,5-dichloro-4-fluorophenyl)-2-
[4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-ylJacetamide are obtained in



H); 10.29 (broad s, 1 H); 11.65 (broad s, 1 H) Mss spectronetry: nethod A
15Retention time Tr (mn) = 0.74 [MH : mz 459; [MH: mz 457. Exanple
75. Synthesis of 2[4-(norpholin-4-yl)-6-o0xo-1, 6-

di hydropyrim di n-2-y1]-N-[341, 1, 2, 2-tetrafl uoroet hoxy) phenyl Jacetamde 0 O

20 W%o‘iﬁg‘b‘b@his prepared according to th @%pﬁ?ﬁﬁr Fepetd bed in
exanpl e 5, using 250 nglgf sodi um [4-(Crrltc))lr1phol i n-4-yleg- - 0XO0- (5,3/6- 5
di hydropyri m di n-2-yl]acetate, 300 ng of

3-(1,1, 2, 2-t : il , .
N[ g-(di et hﬁéé?n&wo% 2@‘3‘??@“?’?t"‘?yﬁ?”%‘ﬁ?%%ﬂ%ﬁ%nqﬁe"”@%%%tr“c?cfr?f'%‘?"." bin a
mxture of 2 m JH NMR shevtruam@CD MH2)f N, Ndi net hyl f or mani de. 300

f2- 4- holj n: 4-y1 ) -6= QX0- 1. H-
o e o B fn) ka3 $6%03.84 (1, B 4 B3 ey 7 ety Vradekan? dear o
H); 10.50 (broad's, 1 H); 11.66 (broad s, 1 H)

5 Mass spectrometry: method A
Retention time Tr (min) = 0.82
[M+H]": m/z 401; [M-HT: m/z 399.

Example 62: Synthesis of 2-[2-2,3-dihydro-4H-1,4-benzoxazin-4-yl)-2-
oxoethyl]-6-(morpholin-4-yl)pyrimidin-4(3H)-one

%

H
8] N\l/\H/N
N iI\I 0
O
0

The product is prepared according to the procedure described in

10

| Example 5, using 260 mg of sodium [4-(morpholin-4-yi)-6-oxo-1,6-
dihydropyrimidin-2-yljacetate and 270 mg of 3,4-dihydro-2H-1,4-benzoxazine
in place of the 24-difluoroaniline. After purification by silica column
15 chromatography, elution being carried out with CH,Cl,/MeOH 95/05, 150 mg
of 2-[2-(2,3-dihydro-4H-1,4-benzoxazin-4-yl)-2-oxoethyl}-6-(morpholin-4-
yl)pyrimidin-4(3H)-one are obtained in the form of a white solid, the
characteristics of which are the following: |
"H NMR spectrum (400 MHz):
20 3.36 t0 3.45 (m, 4 H); 3.52 to 3.70 (m, 4 H); 3.81 to 3.95 (m, 4 H); 4.30
(m, 2H); 5.18 (s, 1 H); 6.81 10 6.95 (m, 2 H); 6.99to 7.16 (m, 1 H); 7.22 to
8.18 (m, 1 H); 11.59 (broad s, 1 H) |

Mass spectrometry: method A
Retention time Tr {min) = 0.62
25 [M+H]": m/z 357; [M-H]: m/z 355.



obtained in the formof a white solid, ( _
follow ng: 1H NVR spectrum (400 WHz): 5all the signals are broad, wth:

3.41 (m
to 7.01

10[ MtH] :
Exanpl e
(nor phol
ONH+ 4.

4H: 3.60(m 6H; 520 (s, 1H: 6.79 (t, J=52.5 Hz, 1 H):

(m 1 H; 7.35to0 7.50 (m 2 H; 7.69 (s, 1 H; 10.40 (s, 1 H);
11.66 (s, 1 W) MEL/ GPEct4 onetry: net hoth A Ret enti onpdtferIo16 10813750, 77

6.

rrilz 431; [MH: rri/z 429 Melting point (Kofler bench): 229C

76: Synthesis of N43-(difluoromethyl)-4-fluorophenyl]-214-
i n- Exampk 30- Syrtheisis dvfoNy{d-iluolioa3 Ditropheayh d-pB(rhbrsh 6l8-41

7 . itrbp brihel
8 Q1j-8:d™ lo-FinydrSpyRimidin-2 yifacetamide ~ S|! Phanypet hanam ne are

o)

OI*N;WNU:E:O_
0

The product is prepared according to the procedure described in
5 Example 5, using 500 mg of sodium [4-(morpholin-4-y]}-6-oxo-1,6-
dihydropyrimidin-2-ylJacetate and 510 mg of 4-fluoro-3-nitroaniline in place of
the 2,4-difluoroaniline. 339 mg of N-(4-fluoro-3-nitrophenyl)-2-[4-(morpholin-4-
yt)}-6-oxo-1,6-dihydropyrimidin-2-ylJacetamide are obtained in the form of a
white solid, the characteristics of which are the following:
10 "H NMR spectrum (400 MHz):

3.41 (m, 4 H); 3.58 10 3.62 (m, 4 H); 3.64 (s, 2 H); 5.21 (s, 1 H); 7.56
(dd, J=9.0 and 11.2 Hz, 1 H); 7.83 to 7.88 (ddd, J=2.9 and 4.0 and 9.0 Hz, 1
H); 8.47 (dd, J=2.9 and 6.8 Hz, 1 H); 10.63 (broad s, 1 H); 11.69 (broad s, 1
H)

15 Mass spectrometry: method A
Retention time Tr (min) = 0.63
[M+H]": m/z 378; [M-H]: m/z 376.

Example 64: Synthesis of 2-fluoro-5-({[4-(morpholin-4-yl)-6-0x0-1,6-
dihydropyrimidin-2-ylJacetyl}amino)benzoic acid

0
H
. N O F
O
0
0.4 ml of 2M sodium hydroxide is added to a solution of 310 mg of
methyl 2-fluoro-5-({[4-(morpholin-4-yl)-6-oxo-1 ,6-dihydropyrimidin-2-yljacetyl}-

20

the characteristics of which are the

94



added, at a tenperature in the region of 20C and under argon, to a solution
20 of 3.36 g of 2-fluoro-5-nitrobenzal dehyde in 100 ml of dichl oronethane.
After stirring for 3nh30 at a tenperature in the region of 20C, 300 nl of a
saturated aqueous solution of sodium hydrogen carbonate are slowy added.

After stirrigg 3@i1pe@fodr, the organig, phase is V\Bﬁ?@%%\é# %fgaﬂd%gf

wat er, and then drled over anhydrous nagne3|unlsulph
concentrated to dryness under reduced pressure. 3.

6 g of
Zol ey o crahingberkdete Ofudted in TALRBEMEENR 20f AHhBIARAL. Ardurkifg™ ©f 2

yel l ow |i quid, ara Istics o i ch are
Mass spect rcmmrmght ﬁhen‘@mrtttemparedumerafimrﬂned%ynﬁlof em smmUn*ohULdrme@ lQn a

\{\g’;er ioeggr cﬁ%ooa %ﬂ? uit%%égixrﬁﬁrgagglﬁ% @'ﬂéo(gfz orIBC%ours Aﬁér coohng, B
2- (difl uorormbhwe)acﬂorfl HpktOred~ B L EORRAEARSY | Inddh MedBbodC Rty ] dThs added

slowy to a suspension of g of 1ron, acetic aC|
under argén. e\rﬁmramfesmuaﬁs,xuahee upsWiihlwafted The aquénus phase & bxixactad and

t hen cool ed nper thyI cet ate are then dded
and the reac\é’m %ﬁ ‘%ﬁ#ﬁ’et ﬁt (ﬂ?%lh ?’%ahwéﬁaracel RIS ROYHaRy

acetate and HytrocIONE abidr ( ?H%d H)OTHémﬁlﬁﬂ:sbiér}ﬁ@trenépﬂtmt%@edpbﬁ‘s?HéeﬁltrJ %s
residue is taken up with of ethyl acetate and again filtered through

C ar cel and ¥weRKBtesk Wnflar seducasbrresauigeand thanctalien upskith watexfarat agewi ca 20

I f 05 CH2C1 H,.1l.1
o & mi wt ur SroBsonR i sblEodk suiGT bEH RO R gk JLR R AR N ERE Red ('
the formiof fitepedwff, Iringad dvithvpetidlduin utiRer aad idoncentritetin® B6xesst @fRr
Stacie 3: The uct is progared according to the procedure described in

25 exanpl e §ed Bg? g PEERS U 092 s da uief [ 2 Hurspphtll4-tmarmpfiojinel-yx6-ax®s1,6-

di hyd i |

(stage ) arisBgBymidht 2iiapenhatifioBendsbradd s BRI fic Il PfRue "°

hydr ochl or i dmlé pirk solidt theechadradtenibticf ofpyhict iane tlenfblidwirg: of N, N-

di t hyl f i of N i fl thyl)-4-fl h 1]-214-

(Inz(r)uraphgl i grza;nl??'bN@Egsgg‘gnﬂpﬁ% &B"ﬁ)r tr%o(rjlonrrez §| |)acet alr:‘locr:lgpa(ragyo]bt ained in

the formgf a whiggqml ikt 5isd GhAERGHY, et S200s, Whirg 7. 24 @, Yh§ 8f 19} | Wi ng:
H); 7.75 (m, 1 H); 8.06 (m, 1 H); 10.34 (broad s, 1 H); 11.67 (broad s, 1 H)

Mass spectrometry: method A
Retention time Tr (min) = 0.46
IM+H]": m/z 377; IM-HJ: m/z 375.

20 Example 65: Synthesis of N-(5-fluoro-2-hydroxyphenyl)-2-[4-(morpholin-
4-yl)-6-ox0-1,6-dihydropyrimidin-2-ylJacetamide

H
O NWN
Ir'N J
)
0
The product is prepared according to the procedure described in

Example 5, wusing 1g of sodium [4-(morpholin-4-yi)-6-oxo-1,6-
25 dihydropyrimidin-2-ylJacetate and 466 mg of 2-amino-4-fluorophenol in place

O

of the 24-difluoroaniline. 795 mg of 2-N-(5-fluoro-2-hydroxyphenyi)-2-[4-



1H NMR spectrum (400 MHz): . 53.41 (m 4 H); 3.52 to 3.67 (m 6 H); 5.21 (s,
1 H,; 7.20 (t, J=54.3 Hz, 1 H; 7.34 (t, J=8.9 Hz, 1 H; 7.68 (m 1 H);
7.90 (m 1 H; 10.41 (s, 1 Hy; 11.67 (broad s, 1 H) Mass spectronetry:
method A Retention tine Tr (rrin) = 0.67 10[MrH : mz 383; [MH: mz 381

Mel ti abo e 260 , Exanple 77
2, 2-::Iin19I 5?&%‘&6%@&‘” uorop enyl) 2\1/4- fr4 BxaTP pOYPERESLS/ 851375

(mor phol i n-4-y1)-6-o0xo0-1, 6-di hydropyri m din-2-yllacetam de 15 Stage 1: 0

(rmor pholin I a |
tetrahydrofﬁgan aé'éﬁgg}dg‘a%{g ﬂégﬁﬁg%ﬂirﬁ@ﬂtggﬂae%ﬁﬁ%t g%slﬁbrﬁgfmf %3 3, 3-
hexanet hyl dlttlelfaﬂnrmfa braenisolid, thie cbihrac&n‘anamﬁcbfoﬁhmraare Pledfotiolvimig: a f

t enper at ure of er After stirring at this tenperature for
45 min, 5 409 ngy ﬁ'&ﬁ@gé %&'@“2&&‘5“@" Proni de are added. After the

suspensi on obt ai nedahas 4@£@O§§ {0589 (hP kg ry (Mo 2521 & H) 3 76 to

t enperature of -78C, ‘847
N-fl uor o- & (ﬁhﬁfér(m §dﬂ})r60$11/tq H.8iA{emdsid); ﬁh&’fnédﬂ k=3 andtdﬁaszA‘l Br9d0return

to a tenperatr t he reg t sus enS| Is stirred overnight.
The medi um i ﬁ]hg (Wtoédgn’s{a?ﬁ’rﬁi g%?%dﬁe%i m i o of' sodi um
' Mass spectrometry: method A

Retention time Tr (min) = 0.55
[M+H]": m/z 349; [M-H]: m/z 347.

10 Example 66: Synthesis of N-(2-bromo-4-fluorophenyl)-2-[4-(morpholin-4-
yl)-6-0x0-1,6-dihydropyrimidin-2-ylJacetamide

Br
H
]
E/N 0 -
N

8]

The product is prepared according to the procedure described in
Example 5, using 250 mg of sodium [4-(morpholin-4-vi}-6-0x0-1,6-

15 dihydropyrimidin-2-yllacetate and 260 mg of 2-bromo-4-fluoroaniline in place
of the 24-difluoroaniline. 310 mg of N-{2-bromo-4-flucrophenyl)-2-f4-
(morpholin-4-yl)-6-0xo0-1,8-dihydropyrimidin-2-yljJacetamide are obtained in
the form of a brown solid, the characteristics of which are the following:

'H NMR spectrum (400 MHz):

20 For this batch, all the signals are broad, with: 3.44 (m, 4 H); 3.62 (m, 4
H), 3.65 (s, 2 H); 5.20 (s, 1 H); 7.22 to 7.32 (m, 1 H); 7.58 10 7.67 (m, 2 H);
9.73 (s, 1 H); 11.68 (s, 1 H)

Mass spectrometry: method A
Retention time Tr (min) = 0.65
25 [M+H]": m/z 411; [M-H]: m/z 409.

Example 67: Synthesis of N-(4-fluorophenyl)-2-[1-methyl-4-(morpholin-4-



10 bicarbonate, and extracted with ethyl acetate, and the organic phase is
washed with a saturated aqueous solution of sodiumchloride, dried over
anhydr ous nmagnesi um sul phate, filtered and concentrated to dryness under
reduced pressure. The residue is taken up with 10 m of nethylene chloride
and then thé"®nddlLiP@lIderial is filteted off and raspeR200bposhsee times
5 mM 15 of nethylene chloride. The filtrate is concentrated to dryness
under reduced pressure and, after silica colum purification of the oily
resi due, el Wdib-oxslddiyrtrepyrintidin-2imcetamidet hyl '

di fl uoro[ 4-({[ (2- et hyl pr opan- 2-

yOoxy] car bo t) - 6- (nor phol i n-4-yl)pyrimdin-2-yl]acetate are obtained
inthe formof a colourless oil, the characteristics of which are the
foll ow ng: 20Mass spectronetry: netqod A Retention time Tr (mn) = 1.06

[ MENa] : m z 426; base peak: nmz 4N St ech/D.YSG m of a solution of
alumniumtrichloride (2N) in tol en5W§?§I§5 added slowy to a solution of
0.136 M of 4-fluoroaniline in 5 N tcbuene at a tenperature of between
0C and 10C. After stirring for 40 min at a tenperature in the region of
20C, 271 ng of ethyl difluoro[4- ({2 methyl
propan-2-ypoxy]carbony|}oxy)-6-(nd£bh li n-4-yQpyrimd n-2-yl]acetate
solubilized in 6 mM of toluene, areoslowly added. After refluxing for 2h30,
the 30 tenperature returns to a tenperature in the region of 20C and t hen,
at 0C, 26 ml of veddid fnd i ta5skup di hydr ogen
phosphat e are added_ and thé)e&"rlt?snulgt Fﬁgrmrrp%fué:@wg @?@égﬁ@3W?%'L$F
acetate. STHENGHgavirBidindsdlaretaimprephredtin siagatiuohErdmpigidons] Somiilcfon of

di hli T drj h i | , fil d d
Concant © ot osliekandddrE s o BF BYSIE TBARGTE Boit 150 T8 bt mrotid) iadice.
purificati oThef redution apixele, is Ha@ad at 9@?@30@"‘@}@6%@9"‘338 ﬁtﬁeljg!goﬁi%(? §%t aken

e a

up 5 with 5 ni of dichloronethane, the mxture is heate m n,
and then t h@&MRiaRkiemRraratyre. The wuseensiondstitleped shroughisintered ghgisoandf 20C.

The insol ubl al,ithS LR=T - dg i .and washe triturating,
from1 n oftﬁec{?‘?fﬁe%#&bhgﬁ%?”? hé'lé‘{é%[‘??rﬁ'?,ggeaﬁ% ‘E‘W&ﬁ”gﬁf%é*gx'ﬂﬁ% r¢deeRin bel |
jar. 28 gy @ressure. The residue is purified by silica column chromato raphy, elution

2, 2.di 1 uor 0-N-(4- £ yor opheny1).- 2] 4- ( nor phol i n- 4-y1)- 6 oxo- 1. 8. 19

di hydr opyri m%aﬂ'ﬁai g@lﬂtﬁnﬁl gextareoffiehipramethanehacatonitiefand mitttamopowder |

h h R/BY ) j I hNG; 4 MHz) :
551 (m 4 003 s TIORR; eh9HOB0g VBT 0 "G BT 1A Sty 57

_HE , 2dH)l;5 7.(mor[(hniin—ﬁt}ylf}-&omd,@dhy&@pyﬁmr‘r]ﬂig—zl';?i]RaYCQetétbf aasl (.*gbtaiﬂa?_b*) in ie 82
(()' gga mfor?’n '693 '\\/VEFH 2 ssé'ﬁg,ct anc atrée/térisr,rt%s c%which %Eeeghtel f%ﬂoév%nré? rimn) =

15 Mass spectrometry: method A
Retention time Tr (min) = 0.53
[M+H]": m/z 282; [M-HJ": m/z 280.
Stage 2:
l

U,
O

20 0.135 ml of 4-fluoroaniline and 0.670 ml of a 2M solutioh of



[MiH : niz 369; EMH: mz 367. 20 Exanple 78: Synthesis of
N- (3, 4-di fl uorophenyl)-211- net hyl - 4-

(mor phol i n-4-y1)-6-o0xo0-1, 6-di hydropyri m din-2-yliacetam de NN O The
product is prepared according to the procedure described in exanple 5,
usi ng 250 nﬁ){Of sod 1- net hyl- 4- (norpholin-4-yl)-6-0x0-1, 6-

di hydr opyri d|2r9121 tate preparedlilf stage 1 off eﬁﬁ%oé'-odémll%@ ng of

3, 4-di fl uoroaniline, and285 ngof N43- (di net hyl ani no) propyl K NL
et hyl car bodi i, m drqchl ori de i m tur of 2 i dine apd 2 m
of N N-df nediEIIARRTan 3t aaged: Srehwiss. f & soklpnarr, 190 g T 8t 1. 1
hol r ned in
the form of ‘*é*‘*ﬁ??‘*”ﬁ’“"ﬂp*@“ﬁk‘é“ S S A G L M
51H NVR speef rtgme(leoa\ﬂﬂﬂzsttrnng for 38. adnytes EB armblam 3emperatare;) 10 3nbsdf (m 4
; 3.91 (s o 9 J=9.5 Hz, 1 ;
P73 dda.  320eb o 58484, afel Synfi”Ror' £ nolys) ot Ambler yrngtatnd e
spect r onesr YeadRinh efixtird OBehelidd ntol WRtdr anfi B) 1# anﬁ&;dd\/lﬂrﬂ pot@sé.uﬁ%
EMH: mz 363 Melting point (Kofler bench): above :

Synt hesi s ofPhpsphate ig adragdfhe precipitede isifilteTed ﬂar@ugbtsmterjed:ﬁlaa_sang?hen
rret hyl - 6- (mof 08 ik éfh){ll AOMEL e ttheA Tl tREF washed with water and then with

a saturated agueous solution of sodium chloride. The organic phase is
extracted and then dried over magnesium sulphate, filtered through sintered
10 glass, and concentrated under reduced pressure. After purification of the
residue by silica column chromatography, elution being carried out with a
mixture of dichloromethane and methanol (95/05, V/V), 20 mg of N-(4-
fluorophenyl)-2-[1-methyl-4-(morpholin-4-yt)-6-oxo-1,6-dihydropyrimidin-2-
yllacetamide are obtained in the form of a white solid, the characteristics of
15 which are the following:
"H NMR spectrum (400 MHz):
3.34 (s, 3H); 3.40 (m, 4 H); 3.58 (m, 4 H); 3.90 (s, 2 H); 5.35 (s, 1 H);
7.15 (t, J=9.0 Hz, 2 H); 7.57 (dd, J=5.1 and 9.0 Hz, 2 H); 10.25 (s, 1 H)

Mass spectrometry: method A
20 Retention time Tr (min) = 0.62
[M+H]": m/z 347; [M-HT: m/z 345.

Example 68: Synthesis of N-(3-chloro-4-fluorophenyl)-2-[1-methyl-4-
(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-ylJacetamide

'Stage 1:

()]

2.88 ml of 2M sodium hydroxide are added to a solution of 1.62 g of

25



The product is prepared according to the procedure described in exanple 5,
using 200 ng of sodium [1-nethyl-4-(norpholin-4-yl)-6-oxo-1,6-

di hydropyrimdin-2-yljacetate prepared in stage 1 of exanple 68, 17§ ng of
20 2, 3-di hydro-1Hindole, and 185 ng of NA3-(dinmethyl am no)propyl kN -

et hyl car bodi Wi d@1hg@@bthoride in a nixtare of 0.12par/eR2pyoydemne7end 3
m of N, N-di net hyl fornmam de. After silica colum purification, eluent:

93/ 07 CH2C12/ MeOH, the solid is taken up with 4 m of ngthanol and a few
drops of acet®ib. Thtmaisyehénorpholinepl)-eebsat1,8-dinyarepatimicinOty [BRGtate

filtered whi t n n.recrystallized, at t enperature of 20C and
tlhen of OC. #%gggeoqjﬁ’dstﬁgeﬁi HE?‘@HP%# %i ‘Pié@@ﬁ c\f\ﬁtF?a}B’ldé‘?r?;%n-e-Ehﬂafe,aC&ﬁﬂ t hen
dried under mixtaelgstirredlfor 48 houk?atBmBlent temgt_err?éttzrﬁyﬂ"pg_precipitate formed

2-[2-(2, 3-di hydro-1Hindol-1-y1l)-2-oxoet hyl ] _ _
(ot phol | n- a5y IR Harogh Ao raiase, cwobhad neith iaihylhacétatenzaid viisbe

(b0 W) * 55 VEOA oS 4B oy Gy 5% ol oBandy i $has el v ot (m
P e AT Al A RO R R E A RN N A R AR
Hz, 1 H) mé@/?@@@i{kﬁﬂﬁ@@@tﬁt‘e’ ndfehptaingdt ént then fermmreofrra (whitp sobid 68he
characteristics of which are the following:
Mass spectrometry: method B
10 Retention time Tr (min) = 1.67

[M+H]™: m/z 254; [M-HJ: m/z 252.
Stage 2:
|

0 NWN Cl
SRR
N
)
120 mi of pyridine, 182 mg of N-[3-(dimethylamino)propyi]-iN'-
15 ethylcarbodiimide hydrochloride and 210 mg of 3-chloro-4-fluoroaniline are
added to a solution of 200 mg of sodium [1 -methyl-4-(morpholin-4-yl)-6-oxo-
-1,6-dihydropyrimidin-2-yllacetate in 2.5 ml of N,N-dimethylformamide. The
reaction mixture is stirred at ambient temperature overnight and is then
concentrated under reduced pressure. Water is added, followed by extraction
20 with ethyl acetate, further washing with water, and concentration under
reduced pressure. The residue obtained is washed with ethyl acetate and
then rinsed with ethyl ether. 76 mg of N-(3-chloro-4-fluorophenyl)-2-[1-methy-
4—(morpholin-4-yl)-6-oxo-1,6-dihydr0pyrimidin-2—yl]acetamide are obtained in
the form of a violet solid, the characteristics of which are the following:

25 'H NMR spectrum (400 MHz):
3.34 (s, 3 H); 3.37 to 3.42 (m, 4 H); 3.55 to 3.60 (m, 4 H); 3.91 (s, 2 H)



10[MtH]: mlz 355; [MH: mz 353 Melting point (Kofler bench): above 250C.
Exanpl e 80: Synthesis of N-(3-brono-4-fluorophenyl)-2-[1-nethyl-4-

(mor phol i n-4-y1)-6-o0xo0-1, 6-di hydropyri m di n-2-ynacetanide ON-.N O The
product is prepared according to the procedure described in exanple 5,

usi ng 200 met hyl - 4- ( nor phol i n- 4-y1) %?1%1

di hydr opyri d| (f‘]%fj}ﬁ{ﬂg.&]% ate prepared fﬂs stage 1 ofE@% q{8°51133'§5rrg of

3- brono 4-fluoroaniline, and 228 ng of NA3-(dinethyl am no)propyli-N -

R i R

met hyl 4 (mrieh@BiHz,4 M})104DD-14$- di hydropyrim din-2-yl]acetamn de are
obtained in the formof a white solid, the characteristics of which are the

fol | owing: 251H Wﬁ’sss tfdﬁﬁ@t(-sﬂ%twbla) 3.34 (s, 3 H; 3.39 (m 4 H); 3.58
(m 4 H; 3.91 (s, Eﬁéd 1 H); WD 2011/001114133PCT/ FR2010/ 051375

7.30 to 7.38 (t, Reisntbon-lhmelTn-{)mn)? £grgddd, J=2.7.7.99 (dd, J=2.7 and 6.4
Hz, 1 H); 10 40 ( y: method A Retention tinme Tr
(nin) = 0276 5[ wﬂ@ﬁ*"ﬂln}%’zﬁﬁ i L8 %55 Vel 1 ng point (Kofler bench):
above 262C. and Aéiting potht K bler Berfdh): 248°C.

Example 69: Synthesis of N-(3-bromophenyl}-2-[1-methyi-4-(morpholin-
4-yl)-6-ox0-1,6-dihydropyrimidin-2-ylJacetamide

| H
O NwN
!
s
N

o)

Br

10 The product is prepared according to the procedure described in
Example 68, using 200 mg of sodium [1-methyl-4-(morpholin-4-yl)-6-0x0-1,6-
dihydropyrimidin-2-ylJacetate and 257 mg of 3-bromoaniline. 51 mg of N-(3-
bromophenyl}-2-[1 -methyl-4-(morpholin-4-y!)—6-oxo-1 G-dihydropyrimidin-z-
yllacetamide are obtained in the form of a white solid, the characteristics of

15 which are the following:

'H NMR spectrum (400 MHz):

3.34 (s, 3H); 3.37 t0 3.42 (m, 4 H); 3.58 {m, 4 H); 3.92 (s, 2 H); 5.36
(s, 1H); 71910 7.33 (m, 2 H); 7.45 (m, 1 H); 7.91 (broad s, 1 H); 10.37
(broad s, 1 H)

20 Mass spectrometry: method A
Retention time Tr (min) = 0.75
[M+H]": m/z 407; [M-HT: m/z 405
Melting point (Kofler bench): 266°C.
Example 70: Synthesis of 2-[1-ethyl-4-(morpholin-4-yl)-6-oxo-1,6-
25 dihydropyrimidin-2-yl]-N-(4-fluorophenyl)acetamide
Stage 1:



Exanpl e 81: Synthesis of 14+4-fl uoro-3-(hydroxynethyl)phenyl]-211-

net hyl - 4- (mor phol i n- 4-y1) - 6- 0xo- 1, 6- di hydropyri m di n-2-yliacetam de 0 10
The product is prepared according to the procedure described in exanple 5,
using 250 ng of sodium [1-nethyl-4-(norpholin-4-yl)-6-oxo-1,6-
dihydropyr| te prepared i tage 1 of of
(5-am no- 2-f uordahgny ﬁgthanol and 2 § of 15 Eé@??ﬁfof§/o§§§7§g
(di met hyl am no) propyl kN - ethylcarbod||n1de hydrochlorlde in a mxture of 2
m of pyridine and 2 m of N, N-dinethylformm de. 157 ng of N44-fl uoro- 3-
(hydr oxynet hyl ) phenyl] - 241- net hyl 4 (norpholin-4-yl)-6-o0xo0-1, 6-

di hydropyri m di n-2-yl Jacetam de are obtained in the formof a grey solid,
the characteristics Qf which are the follow ng: 201H NMR spectrum (400

VHz) : 3. 34 (5 N340 (m 4 H); 3.59 (m 4 H; 3.90 (s, 2 H;
4.52 (d, J=5.6 Hz, - 5lIl27 (t, J=5.6 Hz, 1 H); 5.35 (s, 1 H); 7.08 (t,
J=93 Hz, 1 H); 7.43. 53 (m 1 H: 7.64 (dd, J=2.7 and 6.6 Hz, 1 H):

[MtH : miz 377; [M mz 375 WD 2011/ 001114124PCT/ FR2010/ 051375 Mel ting

10.23 (s, 1 H) Mass ectronetry met hod A 25Retention time Tr (m n) = 0.49
poi nt (Kofler bench@bove 224C.

The product is prepared according to the procedure described in
example 67, using 600mg of ethyl [4-(morpholin-4-yl)-6-oxo-1,6-
5 dihydropyrimidin-2-yllacetate prepared in stage 1 of example 1 and 0.23 ml of
ethyl iodide in place of the methyl iodide, and replacing the potassium
carbonate with cesium carbonate. After purification by silica column
chromatography, eluent: 96/02/02 CH3Cl,/CH3sCN/MeOH, 190 mg of ethyl [1-
ethyl-4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-yljacetate are obtained
10 in the form of a white solid the characteristics of which are the following:
Mass spectrometry: method A
Retention time Tr (min) = 0.59;
[M+H]": m/z 296; [M-H]: m/z 294
Purity: 86%.
15 Stage 2:
"

O NwN
U7 L
O
o]

0.640 ml of a 2M solution of trimethylaluminium in toluene, and then,
after stirring for 40 minutes at ambient temperature, a solution of 180 mg of
ethyl [1-ethyl-4-(morpholin-4-yl)-6-oxc-1,6-dihydropyrimidin-2-yiJacetate in

20 6 ml of toluene are successively added, dropwise, to a solution of 0.13 ml of

4-fluoroaniline in 4 ml of toluene. The reaction mixture is heated at.80°C for
4 hours, cooled using an ice bath and run into water. A 1M solution of



Exanpl e 82: Synthesis of N-(3-cycl opropyl phenyl) - 2-0-net hyl -

(nor phol i n-4-y1) - 6-o0xo-1, 6-di hydropyri m di n-2- ynacet am de C)NN 0 5

The product is prepared according to the procedure described in exanple 5,
using 200 ng of sodium [1-nmethyl 4 (norpholin-4-yl)-6-oxo-1,6-

di hydr opyri mjcfliznid-Alohagat at e prepared 44y stage 1 ofp@ aﬂ?‘J mg of
3- cycl opropyl ani | |/)r?e (prepared accordi nng to Wal |l ace et | n/EQI5 trahedron

Lett. 10 2002, 43, 6987), and 185 ng of N13-(di nethyl am nojpropyl KN -
et hyl car bodigoldfr it %uoahwrac%téfb%rertﬁeﬁfadeeﬁ2 r'ﬁ]tlféf oRjeh KPIEHEs@”d 4

m of N, N-dinmethylformamde. After extractions wt and
silica col uf erastfactedcmashndcﬂgaumwthealﬁwﬂesodﬂﬂm aﬁadotasslwenphogﬁha&lﬁ and
CH2C12/ MeOH,, 129 q

N- (3-cycl opm%@l%@nﬁﬁr SRR 1 PR BteTRd 4209, flgau;g(occinquntlﬁed

di hydropyri mn@bﬂTé’dudddaﬁl@séméj%fﬁir%tﬁﬁ%ah@?%y'éil:dé“éc’)\llhﬁfrffbl‘?lfon?at L{mgsol I d,

the characteristics of which are f OW N spectrum (40

0.57 to 07 6$|l(€|‘=ﬁt 98/ajl/0otrem 9@06/@80{'%3!2@%0!%@4@@!‘& @Olmgpf(Zﬂ1 ~@thy)-4- 3. 33

(23 5 1y (RPAS e BapdopbiififnZy £ alltophghdcsiadydd ) 35°°

(t, J=1.5 Hare bbHined iBthd forandf 4 whlie/s®idithe J;hhbactér%tléé of whidh HHre Mess
spectronetry: nethod A Retention time Tr (m n =0.76 [MH : nlz 369;

[MH: mz 3etowing:
"H NMR spectrum (400 MHz):

10 1.16 (t, J=7.1 Hz, 3 H); 3.39 (m, 4 H); 3.57 (m, 4 H); 3.88 (s, 2 H); 3.91
(9, J=7.1 Hz, 2 H); 5.33 (s, 1 H); 7.15 (t, J=8.9 Hz, 2 H); 7.57 (dd, J=5.0 and
8.9 Hz, 2 H); 10.26 (s, 1 H) |
Mass spectrometry: method A
Retention time Tr {min) = 0.66
15 [M+H]": m/z 361; [M-H]: m/z 359
Melting point (Kofler bench): 238°C.

Example 71: Synthesis of N{(1H-indol-4-yl)-2-[4-(morpholin-4-yl)-6-0x0-
1,6-dihydropyrimidin-2-yiJacetamide

e

20 0
Stage 1:

The product is prepared according to the procedure described in
example 5, wusing 500mg of sodium [4-(morpholin-4-yl)-6-oxo-1,6-
dihydropyrimidin-2-ylJacetate and 445 mg of 2-methylpropan-2-yl 4-amino-1H-

25 indole-1-carboxylate in place of the 24-difluoroaniline. 500 mg of 2-
methylpropan-2-yl 4-({[4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-
yl]acetyi}amino)-1 H-indole-1-carboxylate are obtained in the form of a brown
solid, the characteristics of which are the following:



25Mel ting point (Kofler bench): 216C. Exanple 83: Synthesis of

N- (4-fl uor o- 3- met hoxyphenyl) - 241- net hyl -

(mor phol i n-4-y1)-6-o0x0-1, 6-di hydropyri m di n-2-yliacetam de O The product
is prepared according to the procedure described in 5 exanple 5, using 200
mg of sodi ugd 1y £r4 mor phol i n- 4-yl); 6- oxo- 1, 6-

di hydr opyri nrqdi n- %Oz]iﬂ%etéte pr epar ed |]g1astage 1 of Peg:(%/mluo%%/oabgm

4- fluoro-3-nethoxyaniline, and 185 ng of

N[ 3- (di met hyl am t rpodiimde hydrochloride in a mxture
of 0.12 m of pyrl\lvI %%:é an@r%ét?{f rh¥h%al\/|-?d| met hyl f ormam de. After extractions
-with ethyl acet atl%etentlorstlmec'ﬁ' (©ghym®.88® purification of the residue

bt d, el uent 05 CH2C12/ MeOH, 42 g of
ﬁp(il Pleuorg 3 medl HB%y‘%]“ gg(lﬁﬁe‘fnﬁ?y‘%g - (mor phol i Lnig4-y1) - 6- 0x01, 6- di hydr o

pyri m di n- 2-gfelyaget am de are obtained in the formof a white solid, -the
- characteristics of which are the followi ng: 1H NVR spectrum (400 I\/Hz)
153.34 (s, 3 H); 338t0342( 4 H,; 3.55t03.62(m 4H,; 3.79 (s, 3

H: 3.90 (s, 2 HP N - N7.05 (ddd, J24and40and88Hz,1
H; 7.14 (dd, J=8. \a 1.2 1 H; 7.47 (dd, J=2.4 and 8.1 Hz, 1 H);
10.26 (s, 1 H Mass pectrorre - method A Retention tinme Tr (m n) = 0.64

Exarrpl e 84: Synt hedi s |of N- (1- benzofur-4-yl)-244- (norpholin-4-yl)-6-

20l MtHr: iz 377; | jlf mz 375 Melting point (Kofler bench): above 260C.
oxo- 1, 6-di hydr opyri in-2-yllacetam de

0.940 mi of triflucroacetic acid is added dropwise to a solution of
200 mg of 2-methylpropan-2-yl 4-({[4-(morpholin-4-yl)-6-oxo-1,6-
dihydropyrimidin-2-ylJacetyl}amino)-1H-indole-1-carboxylate in 8 ml of
dichloromethane. After stirring at ambient temperature for 3 hours, the
10 reaction medium is concentrated under reduced pressure, taken up with
toluene and concentrated under reduced pressure. After purification by silica
column chromatography, eluent: 90/10 CH,Cl./MeOH, 48 mg of N-(1H-indol-
4-y|}-2-[4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-ylJacetamide are
obtained, the characteristics of which are the following:
15 "H NMR spectrum (400 MHz):
3.43 (m, 4 H); 3.60 {m, 4 H); 3.73 (s, 2 H); 5.21 (s, 1 H); 6.68 (broad s,
1 H); 7.01 (i, J=7.9 Hz, 1 H); 7.16 (d, J=7.9 Hz, 1 H); 7.30 (t, J=2.4 Hz, 1 H);
7.595 (d, J=7.9 Hz, 1 H); 9.80 (broad s, 1 H); 11.11 (broad s, 1 H); 11.67
(broad m, 1 H)
20 Mass spectrometry: method A
Retention time Tr (min) = 0.48
[M+H]": m/z 354; [M-HT: m/z 352.

Example 72: Synthesis of N-(4-fluorophenyl)-3-methyl-2-[4-(morpholin-4-
25 yl)-6-oxo0-1,6-dihydropyrimidin-2-yl]butanamide
Stage 1:



-?0 The product is prepared according to the procedure described in
exanple 5, using 250 ng of sodium [4-(norpholin-4-yl)-6-o0xo0-1, 6-

di hydropyri m di n-2-yl]acetate, 178 ng of 1-benzofuran-4-amne, and 300 ng 5
of N 3- (di net hyl am no) propylFN1- et hyl carbodi i m de hydrochloride in a

m xt ure of f Rihdi;ne and 3 nml of N-di met hylfof of 2-
[ 1- met hyl - 4%J zoqr}g{ay)llr#iyl) 6- oxo- 1 lggm hyd ropyl:£|rﬁgﬂ(}z(ﬂﬁb/Ozgﬁ'}g;J
n-2-yl]-Nphenyl acet anide are obtained in the formof an off-white solid,
the characteristics of \which are the follow ng: 101H NMR spectrum (400

MHz) : 343(mH%%\62(m 4 H; 3.73 (s, 2 H; 521 (s, 1 H;
7.12 (broad d, J N .25 (t, J=8.1 Hz, 1 H); 7.35 (broad d,

J=8.1 Hz; 1 H; 7.71 (ld, 8.1 Hz, 1 H; 7.94 (d, J=2.2 Hz, 1 H); 10.12 (s,
1 H,; 11.70 (broad M HO Mass spectrometry: method B 15Retention time Tr
(mn) = 2.96 [ M+H] : z 355; [MH: mz 353 Melting point (Kofler bench):
above 260C. - Ex 85: Synt hesi s of

241- et hyl - 4- 4nor phol i h-4-y1) - 6-0xo0-1, 6- 20 :

di hydr opyri m di n- 2-yPi - N- phenyl acet am de The product i s prepared

according to the rOCEddich descri be usin ., of sodl um
|'$

[ 1- met hyl - 4- (mor gREI P2 %reBQBecij ‘";6;00 ﬂ@ottooﬂiﬁ, iRPeRIHre- 8??
prepared i nexhaphe 1 67if emﬁgl €666 md 34U oftfyl 5 [ﬁ%n‘lérﬁﬁoluﬁﬂq{i)l§$>d@1 ei

N[ 3- (di et hyl am no) et hyl carbodllm e hydrochloride 1n a m'xture of
0.12 m of @wdmmmdm 2-yfaestatsf prepatednin ﬁ?QEdrmﬁample%am@OcﬁQ mi of

i hydropy? | 4 APRBPYTR R bR .06 TBY aideornd FRRlorRo, e PRIASSHM o

purpl e sol i darbdraite hwmcto@@mﬁl eartnatdi Afterr ‘bufrlh@atfdﬁ I @w Siflca 1@&nVR
spectrum (400 MHz

4 H);
(s, 2 H; 50953m§t)09aanh)y,, chugrg: @léSjaﬁﬁHﬁlz/CﬁhN/Mp@i 2o, mgﬂ(f @thrflzg|2
7.55 (d, J= Fnéhﬂﬁ-[ﬁﬁ(rﬁ&rph%ﬂnﬁyl&%—oio-ll_',)6-d[hydropynmld[n-2-yl]butanoate are

obtained in the form of a white solid, the characteristics of which are the

391

10 following:
Mass spectrometry: method A
Retention time Tr (min) = 0.70
[M+H]": m/z 310; [M-H]: m/z 308.
Stage 2:

)

The product is prepared according to the procedure described in

15

example 70, using 0.023 ml of 4-fluoroaniline and 36 mg of ethyl 3-methyi-2-
[4-(morpholin-4-yl)-6-oxo-1,8-dihydropyrimidin-2-yllbutanoate in place of the
ethyl [1-ethyl-4-(morpholin-4-yi)-6-oxo-1,6-dihydropyrimidin-2-yllacetate. After
20 purification by silica column chromatography, eluent: 94/03/03
CH-Cl/CH3CN/MeOH, 15 mg of N-{4-fluorophenyl)-3-methyl-2-[4-(morpholin-
4-yl}-6-oxo-1,6-dihydropyrimidin-2-yl]butanamide are obtained in the form of a



Mass spectronetry: nethod B 15Retention tine Tr (mn) = 2.87 [MH: nmlz

329; [MH: mz 327 Melting point (Kofler bench): 212C Exanpl e 86:
Synt hesi s of N-(3-cycl opropyl-4-fluorophenyl)-2-[1-nethyl 20
4- (mor phol i n-4-y1)-6-o0xo- 1, 6-di hydropyri m di n-2-yl ] acet am de NH2

558 ng of ¢ I rnlcaC|d 3.7 oftrlba5|
phosphonat eﬂ%wrr%mgfoq’?'r |qcycl ohexyl phos%nane and SGCPCpP}of pajltqva% um(

diacetate in 1.5 mM of water are added to a sol ution of 950 ng of

2 o SHELBIR siodiotl luteh e MBI 7 10, :;f“diaoc
After 15 hours, t' Hd\[M%snemmr&DOJMst) cooled to a tenperature in the
region of 20C ryndiiO g6 1z 3 H) 0.97 (d, J=6.6 Hz, 3 H); 2.53 to 2.57 (m, 1 H):
3.24 (d, J=10.3 Hz, 1 H); 3.42 to 3.47 (m, 4 H); 3.59 f0 3.65 (m, 4 H); 5.21 (s,
5 1H), 715, J=8.8 Hz, 2 H); 7.59 (dd, J=5.1 and 8.8 Hz, 2 H); 10.09 (broad s,
1 H); 11.30 (broad s, 1 H)
Mass spectrometry: method A
Retention time Tr (min) = 0.76
[M+H]": m/z 375; [M-H]: m/z 373
10 Melting point (Kofler bench): 266°C.

Example 73: Synthesis of N-[4-fluoro-3-(methoxymethyl)phenyl]-2-[4-
(morpholin-4-yl)-6-oxo-1 ,6-dihydropyrimidin-2-yllacetamide

15 Stage 1:
In a round-bottomed flask, 374 mg of sodium hydride at 60% are

introduced into 10ml of tefrahydrofuran, 1g of (5-amino-2-
fluorophenyl)methanol and 0.441 ml of methyl iodide. After stirring at ambient
temperature for one hour, a solution of sodium chloride and diethyt ether are

20 added. The organic phase is extracted and then washed with water until
pH =7. It is then dried over magnesium sulphate, filtered, and concentrated
under reduced pressure. 900 mg of 4-fluoro-3-(methoxymethyl)aniline are
obtained in the form of a black oil, which is used as it is in the next stage.
Stage 2:

O/
\.
F

25 0
The product is prepared according to the procedure described in



10 100 mM of water, and then extracted with four tines 60 ml of diethyl

et her. The conbi ned organi c phases are dried over anhydrous nmagnesi um

sul phate, filtered and concentrated under reduced pressure. The residue is
purified on a silica colum, eluent: 70/ 30 cycl ohexane/ ethyl acetate. 494

ng of 3- cy Va4t ,uoroani | i ne are obtai ned | own
oil, the 15%512%02@‘[/;%@5]1%%5 of which arléqi he foll ow%]%fﬁq\ga%il@sfgi%ﬁﬁetry:
met hod A Retention tinme Tr (mn) = 0.40 [l\/HrHr:drﬂz 152; zN. Stage 2:I .
The product j pat ed or &l 0. kh c Qceduyr 1 bedy kn. exappl e 5,
using 200 s EMAE G m PIke Tl (b SRR G dBRE IS b DO

di hydr opyr i diljydre@yrirhidic2iydilaectatepar edndn st a@® thgof exempl e $3luo?@B- "y Of

3- cyclopropyl-4-fluoroaniline, and 180 ngy, of i '
N43-¥di rrgt h "?’?%()Tﬂﬁté niling - peepaedar BPRYIQURNe Ry dPBERI off déhen 24mi xture

of 0.12 nml g an m ~pf N4l Heth r%ma oA
extracti onsqﬁiﬁééﬁh% acﬁ%@ ahgpsi N&mcdgﬁu%%ﬁ]rol i cgﬁ’il)gﬁ{ahglﬂ 8e[rz11t 90/ 10
CH2C12/ MefH,{moinghaliss4-gl)e8-oso-tl dBedimydppyirindidibeR-$Dacdtamidedi areomhtpinkedetimer ,

and the prﬁghgitate S sBi n-filter-dried and dried under,  vacuum so as to

obtain 69 forﬂp_ ?%38‘%1 @&li%&t@_@g@q}gpg&s{&{ﬂi}igl@are e following:

[ 1- et hyl - 4- ( nor phunRgpé&M(m(th - di hydropyri mdin-2-ylJacetam de in
the formof a yellow solid, the charaCteristics of which are the follow ng:
1H NMR spect rum @480 (sveaitially Boasked; 8 18); 8641 dn, 4 HY;;3.59 9, 6AHL 083 (:n22 H);

1.93 to 2. 08, H. 3. . . 3.37 42 (m. 4 H): 3,55 t0 3.62
(o4 ty: 35RO S i BP4a w5 S M T8 351 i T B 10138211 1y
7.16 (ddigJgBrdadand M);011t83 (bkohbl's, THRO to 7.38 (m 1 H); 10.16 (s, | H
Mass spectronetry: nethod B 20Retention tine Tr (mn) = 3.53 [MtH: nlz
387; [MH: nlz s spectrometry: method A
Retention time Tr (min) = 0.60
[M+H]": m/z 377; [M-H]: m/z 375
Melting point (Kofler bench): 220°C.
15
Example 74: Synthesis of N-(4-fluoro-3-iodophenyl)-2-[4-(morpholin-4-
yl)}-6-ox0-1,6-dihydropyrimidin-2-ylJacetamide

Stage 1:

20 1 g of 4-fluoro-3-nitrobenzene solubilized in 5 ml of ethanol is added to
a suspension of 1g of iron filings in 10 ml of ethanol, 5 ml of water and
250.4 mg of ammonium chioride, brought to reflux. After refluxing for 1 hour,
the reaction mixture is filtered and the organic extracts are evaporated off.
The evaporation residue is taken up in a mixture of water and

25 dichloromethane. The aqueous phase is exiracted with 3 times
dichloromethane. The organic extracts are combined, dried over magnesium
sulphate and concentrated under reduced pressure. 840 mg of 4-fluoro-3-

iodoaniline are obtained, the characteristics of which are the following:



Mel ting point (Kofler bench): 245C. OH HH O The product is
prepared according to the procedure described in exanple 5, using 500 ng of
sodi um [ 4- (nor phol i n-4-yl)-6-0xo0-1, 6- di hydropyrim din-2-yl]acetate, 357 ny
of 2-am no-6-fluorophenol, and 600 ng 5 of

N 3- (di net h%@@ﬁ%&dﬁﬂm' -et hyl car bof%'%;ni de hydrog@.&.gg%g%&g?glgilgt ure

of 4 m of pyri 4 m of N, N-ding f or mam de.
N- ( 3-fl uoro- 2- hydr oxyphenyl) - 244- ( nor phol i n- 410- 6- oxo- 1, 6-di hydropyrirnidin

-2-yl]acet am de ??lgaﬁlgéﬁ&%ﬂew;erh%lop%m of a beige solid, the

characteristics are ow ng: 101H NWMR spectrum (400 MHz):
3.44 (m .4 H); 3.R&eqtionfimd) Tr @oidl=0s602 H); 5.21 (s, 1 H,; 6.78 (dt, J=6.0
1

and 8.1 Hz, 1 H);_86. Q_Jg;)r&gt, J=8.1 Hz, 1 H,; 7.64 (broad d, J=8.1 Hz,'
H; 9.55 to 10. 1d“ﬁ'ﬂ'ﬁo Zné-) H; 11.69 (broad m 1 H) Mass spectrometry:
\_rrethodBISriTm;a?%g'r.ontirre Tr (mn) = 2.66 [MtH : mz 349; [MH: nlz 347

Mel ting poi I er bench): above 260C. Exanpl e 88: Synthesis of
242- (4-f1 dor o- 2, 3Fhi hprddectlis- ipnefeired - gddor@ing2® the procedure described in

oxoet hy1] - G-éxrgonr]ﬁgol 5” LL‘rJ-SP{'Ilg) P%hb rrnngcI | ncr_f4(s?’c!a_tqiﬂlr(r)'lne[4-(m0rpho|in—4—yl)—6—oxo-1 ,6-
dihydropyrimidin-2-ylJacetate and 272 mg of 4-fluoro-3-iodoaniline. 309 mg of
N-(4-fluoro-3-iodophenyl)-2-[4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-
yllacetamide are obtained, the characteristics of which are the following:

10 "H NMR spectrum (400 MHz):
3.42 (m, 4 H); 3.57 to 3.63 (m, 6 H); 5.21 (s, 1 H); 7.23 (t, J=8.6 Hz, 1
H); 7.52 {ddd, J=2.5 and 4.4 and 8.6 Hz, 1 H); 8.12 (dd, J=2.5 and 5.4 Hz, 1
H); 10.29 (broad s, 1 H); 11.65 (broad s, 1 H)
Mass spectrometry: method A
15 Retention time Tr (min) = 0.74
[M+H]": m/z 459; [M-H]: m/z 457.

Example 75: Synthesis of 2-[4-{morpholin-4-yl)-6-oxo0-1,6-
dihydropyrimidin-2-y{]-N-[3-(1,1,2,2-tetrafluoroethoxy)phenyl]acetamide

0N N o_F
T fj T

®

20 0

The product is prepared according to the procedure described in

example 5, using 250mg of sodium [4-(morpholin-4-yl)-6-ox0-1,6-
dihydropyrimidin-2-ylJacetate, 300 mg of 3-(1,1,2,2-tetrafluoroethoxy)aniline,
and 300 mg of N-[3-(dimethylamino)propyl]-N'-ethylcarbodiimide

25 hydrochioride in a mixture of 2ml of pyridine and 2ml of N,N-
dimethylformamide. 300 mg of 2-[4-(morpholin-4-yi)-6-oxo-1,6-



"0 The product is prepared according to the procedure described in
exanpl e 5, using 261 ng of sodium [4-(norpholin-4-yl)-6-o0xo0-1, 6-

di hydropyri m di n-2-ynacetate, 274 ng of 4-fluoro-2,3-di hydro-1Hindol e, and
5 254 ng of N 3-(dinet hyI am no) propyl kN - et hyl carbodi i m de hydrochloride in

a mxture of ridine and 4 of NN—d| 49 ny
of 2-[2-(4- fvlmgoro ?3 dlnyg/dro 1H i ndol- -yl) 2- oxoet ﬂ/ % [?m)rpﬁf??% 4-

yOpyrim din-4(3H) -one are obtained in the formof a white solid, the

chag et or S ansadhy R EN B AR BT RRBLAMAAA O )
(t J 8 4. Hzobtalnlel):l inSth2l foren o a-vhité. Sdlid( tthe JokBwr&ctetistics of) whichl 2ire dhé 31

1 1‘&11 J=8.1 Hz, 1 H); 11. 61 (broad s, 1 H) Mss spectronetry:
msthod B 15 ol¥iGon time Tr (min) = 3.20 [MFH: rniz 359; [MH: rniz 357

Mel ting point. (Ko ﬂMF@@B@&MmS@@UM@ OC. Exanpl e 89: Synthesis of
242- (4-chl oro- 2, 3-di hydro-1H1 ndol 1)-2- 20

oxoet hy1] 56- (m)r pibthiersignals )are hiroadii WHM.(%H-I) {ond HW3.60 (m, 6 H); 5.20 (s, 1

the procedurdl geLe v et i ex 94 o PRl g AL BRI ASCPRE' M 1O

[ 4- (mor phol i@- 44)1)0& 011.|611q;16 dyepyri mdin-2-yl]acetate, 307 ng of
4-chl oro- 2, 3(@d| +>]er0 ?ﬁi\%l ndo) arrl% 5¢-954 g of
N[ 3- (di met hyl ani idpps @@Wtromﬁt%trﬁﬂf‘@drl‘bodl i mde hydrochloride in a mxture

of 0.16 m of pyr di met hyl f ormam de. 247 ng of

2-[2-(4-chl oro- Zgggﬂﬁ9®ﬂ%eﬁﬂrﬁ[§g_%l%l) - 2- oxoet hyl ] - 6- (nor phol i n- 4-

yQoyr i mi dign- 4( 3SH)[M#H] " ane 451; e[lvpﬁ!j mr]ztmg formof a white solid, the

characteristics of which are t ol | owi n% 101H NVR spectrum (400 MHz):
Melting point (Kofler bench): 229°C.

Example 76: Synthesis of N-[3-(difluoromethyl}-4-fluorophenyl]-2-[4- |
{morpholin-4-yf)-6-oxo~1,6-dihydropyrimidin-2-yljacetamide
F

N

15 O
Stage 1:

N
I
0

448 g (3.5ml) of N-ethyl-N-(trifluoro-A*-sulphanyl)ethanamine are

added, at a temperature in the region of 20°C and under argon, to a solution

20 of 3.36 g of 2-fluoro-5-nitrobenzaldehyde in 100 ml of dichloromethane. After
stirring for 3h30 at a temperature in the region of 20°C, 300 ml of a saturated



3.18 (t, J=8.4 Hz, 2 H; 3.41 (m 4 H,; 3.60(m 4 H; 316 (s, 2 H; 4.20
(t, J=8.4 Hz, 2 H; 5.21 (s, 1 H; 7.09 (d, J=8.1 Hz, 1 H; 7.22 (t, J=8.1
Hz, 1 H,; 7.97 (d, J=8.1 Hz, 1 H); 11.62 (broad s, 1 H) Mss spectronetry:
met hod B 15Retention tinme Tr (mn) = 3.46; [MtH: mz 375; [MH: nmz 373

Mel ting poi
N-(3-et hynyﬁ%

enyl) - 2-[ 4- (nor

4-y1) - 6- 0xo- 1, 6-di hydropyri m di n-2-yljacetam de WO

2011/ 001114
et hynyl (tri

Afehs ARG U ostidum Rylidien bl Tardlslowly added. After

pal | adi um ( Ztyriar &radree aoar, atid estganicapisadeuis waslodd With6d® mifofdvater, and

brono-1-flu

(#ﬁl‘}! ré’plﬁm‘:h): above 2681%0 i nZOExa”plﬁc'?PéRz%'ﬂﬁWﬂﬁQf

-4-nitrob in 13 m,  of trjethy ne with stirring and
under ar gon%g\"f‘ @é‘gbf%’%?%g]ﬁggé’dﬁgpﬁgﬂ%ﬂpg‘ %@'E’éaet?emg%lrggt%?%'ﬁc%ﬁﬁ?d ke
reaction medjiedss GRRIrede@ndd Metdie! u@ksﬁ%n@ft L éuc%rén{grt%)?ﬁ §fliopb -

through sintered glass. The filtrate Is coricentra

r educed
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10

15
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25

ess under
nitrobenzene are obtained in the form of a yellow liquid, the characteristics of

which are the following:

Mass spectrometry: The spectra are performed by direct
introduction on a Waters GCTOF apparatus (direct introduction without LC):
El: [M]". m/z = 191.

Stage 2:

H.N

A solution of 2 g of 2-(difluoromethyl}-1-fluoro-4-nitrobenzene in 10 ml
of acetic acid is added slowly to a suspension of 7 g of iron, in 30 ml of acetic
acid at reflux, under argon. The reaction mixture is stirred for 1 hour at reflux,
and then cooled to ambient temperature. 20 ml of ethyl acetate are then
added and the reaction medium is filiered through Clarcel, rinsed with ethyl
acetate and then concentrated to dryness under reduced pressure. The
residue is taken up with 100 ml of ethyl acetate and again filtered through
Clarcel and concentrated to dryness under reduced pressure. After silica
column purification of the oily residue, eluent: 95/05 CH,Cl,/MeCH, 1.1 g of a
mixture containing 3-(difluoromethyl)}-4-fluoroaniline are obtained in the form
of a brown liquid, which is used as it is in the next stage.

Stage 3:

The product is prepared according to the procedure described in
example 5, using 250mg of sodium [4-(morpholin-4-yl)-6-oxo-1,6-
dihydropyrimidin-2-yf]acetate, 1.1 g of 3-(difluoromethyl}-4-fluoroaniline (stage
2) and 300mg of N-[3-(dimethylamino)propyi]-N'-ethylcarbodiimide
hydrochloride in a mixture of 2ml of pyridne and 2ml of N,N-



10 pressure. After two silica colum purifications, eluent: 90/10

hept ane/ Et OAc then 95/5 hept ane/ Et 0Ac, 460 ng of [(2-fluoro-5-

ni t rophenypet hynyi] (tri met hypsilane are obtained in the formof a yellow
solid, the characteri stics of which are the follow ng: Mass

spectronetr &4 were perfor y direct i plgl#
Waters CGCT appar at us d| rect introduc |%n W t hout f@? 61?’&?%?%?§ 237,
base peak: mz 222. Stage 2: 460 ng of iron are added to a solution of

et hanol . ari ERITo R " 2ANER CGF Xk IR eI R KA PR -

~.hydr ochl ori- c(rrmrptiohrAﬂt;é}6mbtu84dﬁg/dt®pyﬂmldm2qnﬂdc@tahaﬁé haurshtalrieel nirdi um

is cooled a t hen |Ite ed through silica, d concentrated to dryness
under reducggeﬁ?@%§ Avhi "ﬂem%&@rﬁgfetlétt%o Wﬁﬁegﬂ%m}”"’& her, the

i nsol ubl e mat eri aly NfR shE&RGH (26 d then the filtrate i s concentrated
to dryness under reduced press& of 4-fluoro- 3-

[ (trinethylsilypelAyim, dad); 3. 5%tca367dm eﬁ Hedb.2h ($, e H);0f .20 df, Jab4B Blagey oil,

e ohr 2ot oa) 356D, SpMHS™y Sy Tl L% Bl S GRRER PR o T o

3: 1516 ny réd @spHYmM car bonate are added to a solution of 360 ng of 4-
fluoro-3-[(trimethylsilypethynyl]aniline in 5 m of nmethanol. After
stirring over ni giassiApeciramgioy; raeifhodtAa tenperature in the region of 20C,

the mediumis co t e nder reduced pressure, then taken up
in 8 m of mterﬁ%@hhgﬁ?%f'i@wxxfﬁsg few drops of hydrochloric acid
(1N), andothen  [M+H]": m/z 383; [M-H]: m/z 381

Melting point (Kofler bench): above 260°C.

Example 77: Synthesis of 2,2-difluoro-N-(4-fluorophenyl)-2-[4-
(morpholin-4-yl}-6-0x0-1,6-dihydropyrimidin-2-yllacetamide

O N N
YL
F

. N O
o
5 o
Stage 1:
0. .0

F

X

0
390 mg of ethyl [4-({[(2-methylpropan-2-yhoxy]carbonyl}oxy)-6-



20 extracted three tinmes with diethyl ether. The conbi ned organi c phases
are dried over anhydrous magnesi um sul phate, filtered and concentrated to
dryness under reduced pressure. 225 ng of 3-ethynyl 4-fluoroaniline are
obtained in the formof a brown oil, the characteristics of which are the

foll ow ng: %@5\/52%?5 tr-getry: net hod et ention tJ ' = 49
[I\/HrHr\:NI n1gz 136; tlége zf?lch y The pirbzo'c!dQuct S pre%(gf{a%gzaé:i;aﬁdﬂ%%o t he
procedure described in exanple 5, using 204 ny of”sodi um .

4- (nor phol i/ps == @x o= - 6 dish i ddd 27 Y L

Lot 1. 4 (eeflo B Pprifici ol GERRME Bishdvda Y beRfiEhaid if 15 i &
N[-3- (di net hyéhtahydy))f).rramalél\dddegihml ?abb.ﬂidigi of ﬂﬁ) r‘%giobpbiagsiiudgggnma,ﬁ)%&t ure
f 0.126 m of ridipe and_3 N, N- di or mam de. ng o

N (3- et hyny il%a%j%ﬂeﬁﬁm%@? in ¢ vol fristra yéwﬁﬁnaplase%d gt g_-temperature

di hydr opyr i rgsdLfec ' r t i | : it e.solid,
t heyc halrogct (raqfi s?:ki3 gﬂg@\%ﬁ?%ﬂ‘aﬁ%ﬁt ﬁggfosﬁ'mﬁr%nthi%?ﬁ%ﬁ%tg%ei?%% '?5380
MHz) : 5 BUmg(of marfjaneses(2t mditdonlide 4aré8 aflded.1 Afler Hhe2@uépendion) ;

10 31" br oadPtiingt ijes'aerk s ey mifte SHF o ctroniahiyS aherfisgn
15fRetent | on Ga7RGTr(rc b Mo Eodschoc it 385 didd no

poi nt (Kofl er bench): above _ _ ynthesis of
2[ 244- hydr oAfter Brefury tr a tamperadsinithgregion ofo20°C, the suspension is stirred

oxoet hyl ] - 6’5\)@%i89€'ﬁ?é lrlﬁéﬂiarﬁyigi rWndiin cfl (a?’%éltb?aqgg aqueous solution of sodium
10 bicarbonate, and extracted with ethyl acetate, and the organic phase is
washed with a saturated aqueous solution of sodium chloride, dried over
anhydrous magnesium sulphate, filtered and concentrated to dryness under
reduced pressure. The residue is taken up with 10 ml of methylene chioride
and then the insoluble material is filtered off and washed with three times 5 ml
15 of methylene chloride. The filtrate is concentrated to dryness under reduced
pressure and, after silica column purification of the oily residue, eluent: 95/05
CH.CL/EtOACc, 278 mg of  ethyl difluoro[4-({[(2-methylpropan-2-
ylhoxylcarbonyl}oxy)-6-(morpholin-4-yl}pyrimidin-2-yllacetate are obtained in
the form of a colourless oil, the characteristics of which are the following:
20 Mass spectrometry; method A
Retention time Tr (min) = 1.06
[M+Na]": m/z 426; base peak: m/z 304.
Stage 2:
0.756 ml of a solution of aluminium trichloride (2N) in toluene are
25 added slowly to a solution of 0.136 ml of 4-flucroaniline in 5 ml of toluene at a
temperature of between 0°C and 10°C. After stiring for 40 min at a
temperature in the region of 20°C, 271mg of ethyl difluoro[4-({[(2-
methylpropan-2-yl)oxy]carbonyl}oxy)-6-(morpholin-4-yl)pyrimidin-2-yllacetate
solubilized in 6 ml of toluene, are slowly added. After refluxing for 2h30, the
30 temperature returns to a temperature in the region of 20°C and then, at 0°C,
26 ml of water and 26 ml of a molar solution of potassium dihydrogen
phosphate are added and the resulting mixture is extracted with ethyl acetate.



WO 2011/001114 146PCT/ FR2010/ 051375 0 The product is prepared
according to the procedure described in exanple 5, using 261 ng of sodium
[ 4- (nor phol i n-4-y0-6-o0x0-1, 6- di hydropyrim din-2-yl]acetate, 270 ng of

2, 3-di hydro-1Hindol-4-o0l, and 5 254 ng of

N[ 3- (di et h ' FN - et hyl bodj{ m de hyd | ' jXture
of 0. 16 m o0 B YR ot R R ot hy £ or e e S [

2-[ 2- (4- hydroxy-2, 3-d hydro-1Hi ndol-1-y1)-2-oxoethyl]-6-(norpholi n-4-

Lon) heler | oesblaRe pSe ROURRBH Wi ' Sat R Rl Bol il B shifin .
3.01 (_t J_?&hlbrldB, _ ridd; BVéﬂ]_@“hydrgHEéy Blg@hg}é;igml4azu)pha&,7_Zl.filgergg2 ::ﬂ)d J’é—léli
I(—Itz: i_ﬁ)l ?.Z@Gg%lg)rétﬁaé.%qo ﬁévjneﬁsmihdgf 4@d@5¢%aér%8,swie-H)A,]ﬁe'ibﬁiwéé(@pﬁ&sléns',_ 1

- _ . . 1158 s
L VRO oS DAREBAdTY of e e, BRSO 5 IBNGHLCRIMEOHTKS soi@isfandiil M 2
92: Synt hésivétho na- pRdichictomethansr, dhe rBixtliryid rwated iat dClfoy 1 A, 20d

oxoet hyl ] - 6-(1p Etlg)ehPelni1[:r)]érdéﬁl}/rle)ig¥t£,t];urrrriu§|cs t é‘(téﬁ?pé?élﬁre in the region of 20°C. The
insoluble material is spin-filter-dried, and washed by triturating, from 1 ml of
dichloromethane, three times, and then dried in a vacuum bell jar. 28 mg of
2,2-difluoro-N-(4-fluorophenyt)-2-[4-(morpholin-4-yi)-6-oxo-1,6-
10 dihydropyrimidin-2-yljacetamide are obtained in the form of a white powder,
the characteristics of which are the following:
H NMR spectrum (400 MHz):
3.51 (m, 4 H); 3.58 to 3.64 (m, 4 H); 5.92 (broad s, 1 H); 7.20 (t, J=9.0
Hz, 2 H); 7.70 (dd, J=5.2 and 9.0 Hz, 2 H); 10.70 (broad s, 1 H); 11.82 (broad
15 m,1H)
Mass spectrometry: method A
Retention time Tr (min) = 0.69
[M+H]": m/z 369; [M-H]: m/z 367.

20 Example 78: Synthesis of N-(3,4-difluorophenyl)-2-[1-methyl-4-
(morpholin-4-yl)-6-0xo-1,6-dihydropyrimidin-2-ylJacetamide

| H
0] N\'/\”/N F
I @
N O
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The product is prepared according to the procedure described in
example 5, using 250 mg of sodium [1-methyl-4-(morpholin-4-yl)-6-oxo-1,6-

25 dihydropyrimidin-2-yl]acetate prepared in stage 1 of example 68, 169 mg of
3.4-difluoroaniline, and 285mg of N-[3-(dimethylamino)propyl]-N'-



The product is prepared according to the procedure described in exanple 5,
using 261 ng of sodium [4-(norpholin-4-yl)-6-o0x0-1, 6-

di hydropyri m di n-2-yl]acetate, 310 ng of

4, 6-di fluoro-2, 3-di hydro- 1Hi ndol e, 5 and 254 ngy of

N[ 3- (di neth ' FN - et hyl b de hyd t
of 0,16 m 50 BoREYBRIRE T o Y N Nﬂ—%{“hyff o e AL TRAB RS U e
242- (4, 6-di fluoro-2, 3-di hydro-1H i ndol-1-y1l) - 2-

t hyl ] -6- f
oxoet 1] el RABUKer WickBMbAYS o ftre B 23 PoP Bl MRSl o] o ©
spect r um- (40ONMiethylformanidel7 (80 miF8.of Hit-(3,3- dﬂ)luorﬁphén;(lmz [&rhﬁathyB?fl ((j mt
4 ; 3.78 t 89 roa
1=8 Hz, Wrﬁp%ﬁ (/B-%o@%a -4,6- glﬁgé@wm@nr% vi?aif:fjf%r% cteorfi‘fﬁd qla?a'meﬂo MVass
spectr orret r he BTG ﬁrhﬂtéB@h@rlhé%aﬁd?@nsﬂcs(dﬁmlcrraﬂa thré folikihg, M 2 377,

[ M Hr: 75 I\/bltl ng poi nt (Kofl er bench): above 260C Exanpl e 93:
Synt he5| sS of N-( HIWRMMO’IWW) 2- 0- net hyI4 20 '

o prepar od abcoPdnl B gl Be At & oll: fiklh T (St 29845 1800 200

ng of sodi umid ey hw)l 7%9(@099(5 HB; 1114')1)7 7% ; 3=82 and 7.5 and 13.0 Hz,
di hydropyri m di n 2-¥@pacet ate and 210 -iodo 4-fluoroaniline. 186 ny

of N-(3-i odd-H)fl Aety1) - 241- rrethyl 4- (rmrph ol in-411)-6-o0x0-1 ,6- 5
di hydr opyri m di nl\)i% 4pa toﬁ!«?t&?@%tﬁ%‘ggoal ned in the formof a white sol id,

the characteristi | 1 ow ng: 1H NWVR

spect r um 400 M"Reter&lo?rﬁtlrﬁé,Triin'irﬁL? 8.6t (m 4 H; 3.58 (m 4 H); 3.90 (s, 2
H: 5.36 (s, 1 7.22 7.49 (m 1 H: 8.11 (dd, J=2.4
and 5.6 Hz, 1 H){Mibllamle&ﬁéaﬂ\/lrhl] Inﬁq)

Melting point (Kofler bench): above 260°C.

Example 79: Synthesis of 2-[2-(2,3-dihydro-1 H-indol-‘i-y!)-2-oxoethjl]-3-
15 methyl-6-(morpholin-4-yl)pyrimidin-4(3H)-one

|
NWN
|
N O

O

The product is prepared according to the procedure described in
example 5, using 200 mg of sodium [1-methyl-4-(morpholin-4-yl)-6-oxo0-1,6-
dihydropyrimidin-2-yllacetate prepared in stage 1 of example 68, 174 mg of

20 2,3-dihydro-1H-indole, and 185 mg of N-[3-{dimethylamino)propyl]-N'-
ethylcarbodiimide hydrochloride in a mixture of 0.12 ml of pyridine and 3 ml of
N,N-dimethylformamide. After silica column purification, eluent: 93/07
CH2Cl,/MeOH, the solid is taken up with 4 ml of methanol and a few drops of
acetone. The suspension is heated at a temperature of 80°C, filtered while

25 hot, and then recrystallized at a temperature of 20°C and then of 0°C. The
solid is filtered off, rinsed with diethyl ether, and then dried under a vacuum



10Mass spectronetry: nmethod B Retention tinme Tr (mn) = 3.50; [MtH: mz

473; EMH : mz 471. Exanpl e 94: Synt hesi s of
212- (4, 5-di fluoro-2, 3-di hydro-1H i ndol-1-y1)-2- 15
oxoet hy1l] - 6- (nor phol i n-4-yl ) pyri m di n4(3H) - one The product is

prepared acegy diond /fo@15RQ procedure desgr bed in examy R@,og_wogjﬁgm 261
nmg of sodi um [ 4-(norpholin-4-yl)-6-o0x0-1,6- dihydropyri md| n-2-yl]acetate

prepared in stage 2 of exanple 1, 383 ng of 20
4, 5-di fl uor gpf, ?}ald' Bzdﬁl\g bt quqb@,ogwﬁﬂﬁmqm&m KB—'EdO)?&e‘lh Vip3ghetiBe-

(dlrrethylamno) et hyl'c | im de hydrochloride in"a m xture of
0.32 m- of ;ﬁmqrphoi@ fbrmﬂpyrlmld:mﬂ(aﬂi)wmmnlyuarrmdmrthaéommf)whﬁemaalgm 5-

ol nicary 2o S B i A e R o T Phoery Yot ol he

25 characteristidp Mﬁnmézﬂ&uﬁli ommqul I ovm ng 1H NIVR spectrum (400 M—lz)
3.25 (t, J=8.3 Hz,
G B o q)w 6 S50 Az 2 1) 330005, 347350 (i 403,56 Gnvd Wi A D=3 4

Retent Fon 1 T A7 SRE5G. i 536 OPRIZPERE TS Y. T RIT g
poi nt (Kof | thBeth) H)ab2egd269C5 HE) Byt e (QR=7F kA dt)s of

242- (6-fl uoro-2, 3-di hydro- 1Hi ndol- 1- y1) 2-
oxoet hy11- 6- (rmr phats $reatipmsin: methad & 3H) - one

Retention time Tr {(min) = 0.68
10 [M+H]": m/z 355; [M-H]: m/z 353
Melting point (Kofler bench): above 250°C.

Example 80: Synthesis of N-(3-bromo-4-fluorophenyl)-2-[1-methyl-4-
(morpholin-4-yi)-6-oxo-1,6-dihydropyrimidin-2-yllacetamide

@] \Nm UBr
)

The product is prepared according to the procedure described in

15

example 5, using 200 mg of sodium [1-methyl-4-(morpholin-4-yl)-6-oxo-1,6-
dihydropyrimidin-2-yllacetate prepared in stage 1 of example 68, 199 mg of 3-
bromo-4-fluoroaniline, and 228mg of N-[3-(dimethylamino)propyi]-N'-
20 ethylcarbodiimide hydrochloride in a mixture of 1.5 m! of pyridine and 1.5 ml
of N,N-dimethylformamide. 185mg of N-(3-bromo-4-flucrophenyl)-2-[1-

methyl-4-(morpholin-4-yl}-6-oxo-1,6-dihydropyrimidin-2-yllacetamide are
obtained in the form of a white solid, the characteristics of which are the
7 following:
25 "H NMR spectrum (400 MHz):

3.34 (s, 3 H); 3.39 (m, 4 H); 3.58 (m, 4 H); 3.91 (s, 2 H); 5.36 (s, 1 H);



The product is prepared according to the procedure described in exanple 5,
but using 200 ng of sodium[4-(norpholin-4-yl)-6-o0x0-1,6- 15

di hydropyri m di n-2-yfl-acetate prepared in stage 2 of exanple 1, 210 ng of
6- fluoro-2,3-di hydro-1Hindole, and 194 ng of

N13- (di net hyﬂ@rndp_l)mm)g_dml et hyl car bodj44m de hydr ocﬁ@@/gm1m/@5m7<g ure of
0.12 mM of pyridine and 3 m of N, N-dinethylformam de. 184 ng o

242- (6-fluoro-2, 3-di hydro- 1H i ndol- 1-y1) - 2-

oxoet hyl ] - 6-7 spretyoss M, =8P HZ, Al pl? ”?483(th0092 F en®lpiaR@B oHF he Hpr m of
a 20 white powder, the characterisfics ich are the follow ng: IH NWR

- spect rum (400994gd,:J=2.7 and $.4 hiz( { H)31@4@(I5IZ1 B H); 3.37 to 3.45 (m 4 H);
3.54 to 3.64 (m .19 (t, J=8.3 Hz, 2 H); 5.21 (s, 1
H: 6.83 (dt, ﬂﬂggﬁ%gﬁyog“@ ”%etE%’d 19 t07.31 (m 1 H: 7.77 (dd,
J=2.6 and 10. 8 HZReténtrbn tlmla'ﬁl(n(lb}ﬁ@dre% m 1 H Mss spectronetry: method
A Retention time Tr (mn) [ M+ mz 359; [MH: mz 357 Melting

poi nt (Kofl er ber{NH‘)H] e{BB\/EZ@(ﬁMd" 5N bl e 96: Synthesis of
24242, met hyl - 2, 3 i ng oink bf‘&l%jchﬁ%ezezc

oxoet hyl11- 6- (nDrp ol'l pyrim The product is
pr epar ed accordlng to the procedure described in exanple 5, using 500 ng of

mgof 2 et HEXAPIS B 5o phBoreuarABydrnetylphenynl- 1 7 & °0
N[ 3- (di met hy, I : ' ' t

N3 (9 et B I SIS LR R R Yl dde 1 e
242- (2- et hyl - 2, 3-di hydro- 1H i ndol- 110- 2- oxoet hyl ] - 6- ( nor phol i n- 4-

yQopyri m di n-4(3H)-one are @btaijied in thg formof a white powder, the 15
characteristics of which a e\ﬁ»dl'l\onoi’n : OeLtrum (400 Mz):

)

The product is prepared according to the procedure described in

10

example 5, using 250 mg of sodium [1-methyl-4-(morpholin-4-yt}-6-oxo-1,6-
dihydropyrimidin-2-yllacetate prepared in stage 1 of example 68, 184 mg of
(5-amino-2-fluorophenylymethanol, and 285 mg of N-[3-
15 (dimethylamino)propyl]-N'-ethylcarbodiimide hydrochloride in a mixture of 2 ml
of pyridine and 2 ml of N,N-dimethylformamide. 157 mg of N-[4-fluoro-3-
(hydroxymethyl)phenyl]-2-[1-methyl-4-(morpholin-4-yi}-6-0xo0-1,6-
dihydropyrimidin-2-yllacetamide are obtained in the form of a grey solid, the
characteristics of which are the following:
20 'H NMR spectrum (400 MHz):
| 3.34 (s, 3 H); 3.40 (m, 4 H); 3.59 (m, 4 H); 3.90 (s, 2 H); 4.52 (d, J=5.6
Hz, 2 H); 5.27 (t, J=5.6 Hz, 1 H); 5.35 (s, 1 H); 7.08 (1, J=9.3 Hz, 1 H); 743 to
7.53 (m, 1 H); 7.64 (dd, J=2.7 and 6.6 Hz, 1 H); 10.23 (s, 1 H)
Mass spectrometry: method A
25 Retention time Tr (min) = 0.49
[M+H]": m/z 377; [M-H]: m/z 375



1.26 (d, J:6 1 H, 3 H,; 265t02.72 (m 1 H,; 3.18 to 3.44 (mpartially
masked, 5 3.54to0 3.63 (m 4 H); 3.72 (d, J=15.7 Hz, 1 H); 3.92 (d,
J=15.7 Hz, 1H); 4.70 (m 1 H,; 5.20 (s, 1 H,; 7.04 (t, J=7.8 Hz, 1 H);
7.18 (t, J=7.8 20 Hz, 1 H); 7.29 (d, J=7.8 Hz, 1 H); 7.96 (d, J=7.8 Hz, 1
H; 11.69 (hioahim/cbidi4Vess spectr

r omat met hod T
(mn) = 0.70; [IVH—|] - mz 355; [MH: nqu§%53 25Mel t;%ncgie}pm ntlct{(yKoEH@]5

bench): 172C. Exanple 97: Synthesis of

N43- (di f | uor onet hydidg iobm? é&@#ﬁrbérich “bhsove 224°C.

net hy1- 4- (nmor phol i n- 4 y1) - 6- oxo- 1, 6-di hydropyri ni di n- 2- yllacetanm de 0 5
The product is prepared-according to-the-procedure described in exanple 5,
but using 2

D1 e ot 5 Bl 208 uiesisof W 3-cyalonoaminyenyd i1 -mepiylate; af o

~prepared ing ﬁicﬁrﬁﬁohnﬂi-yﬁx@-ﬁﬁbel @&hh?@ﬁ)mﬁlrﬁfdm-z-ylt]acetamlde
3- (dlfluororrethyl) 4-fluoroaniline (exanple 76 age 2), and 250 ng of N

10 [ 3- (di net hyl am no) propyl ] - NLeth | car bodi j,m de hydroghloride in a m xture
of 0.16 m of pyridine and 4 #l N N di n'eghylf i 98 ng of MN43-
(difluoronethyl)-4- quoropheny w -4 B hoI|n 4-y0- 6- oxo0- 1, 6-
di hydropyri m di n-2-yl ] acet am de |ar e lobt ailned i ¢ formof a white SO|Id
the characteristics of which are Nt ol 1Qwi ng: H NVR spectrum (400

MHz) : 3.34 (s, 3 H; 3.39 4H) 3.58 (m 4 H,; 3.92 (s, 2 H;

1 H; 7.89 (m 1 H; 10.45 (s, ss spectronetry: nethod B 20Retenti on
time Tr (mn) = 3.29;

5

5.36 (s, 1 H; 7.20 (t, J=54.3%jﬂa 7.34 (t, J=9.5 Hz, 1 H); 7.68 (m

| The product is prepared according to the procedure described in
example 5, using 200 mg of sodium [1-methyl-4-(morpholin-4-yl)-6-oxo-1,6-
dihydropyrimidin-2-yllacetate prepared in stage 1 of example 68, 194 mg of 3-
cyclopropylaniline (prepared according to Wallace et al. in Tetrahedron Lett.
10 2002, 43, ©6987), and 185mg of N-[3-(dimethylamino)propyi]-N'-
ethylcarbodiimide hydrochloride in a mixture of 0.12 ml of pyridine and 4 ml of
N,N-dimethylformamide. After extractions with ethyl acetate and silica column
purification of the residue obtained, eluent: 95/05 CH.Cl,/MeOH, 129 mg of
N-(3-cyclopropylphenyi)-2-[1-methyl-4-(morpholin-4-yi)-6-oxo0-1,6-
15 dihydropyrimidin-2-yljacetamide are obtained in the form of a white solid, the
characteristics of which are the following:
'H NMR spectrum (400 MHz):
0.57 t0 0.64 (m, 2 H); 0.90 t0 0.98 (m, 2 H); 1.82 t0 1.91 (m, 1 H); 3.33
(s, 3 H); 3.38 to 3.43 (m, 4 H); 3.57 to 3.62 (m, 4 H); 3.89 (s, 2 H); 5.35 (s, 1
20 H); 6.79 (broad d, J=7.8 Hz, 1 H); 7.17 (t, J=7.8 Hz, 1 H); 7.28 (t, J=1.5 Hz, 1
H); 7.31 (broad d, J=7.8 Hz, 1 H); 10.11 (s, 1 H)
Mass spectrometry: method A
Retention time Tr (min) = 0.76
[M+H]*: m/z 369; [M-H]: m/z 367
25 Melting point (Kofler bench): 216°C.



[MtH : mz 397; [MH: mz 395. Exanple 98: Synthesis of

2- (1-net hyl- 4- nor phol i n-4-yl-6-o0xo0-1, 6-

di hydropyrimclin-2-y1)-N-(3,4,5-trifluorophenyl)acetam de 1N1O

The product is prepared according to the procedure described in exanple 68,

using 200 nmgrooho9aGtodinhd- met hyl- 4- (morphol i n- 4-y1) gmtebi®/0%1375
di hydropyrim di n-2-yllacetate, 214 ng of 3,4,5-trifluoroaniline, and 180 ng

of N 3-(di net hyl am no) propyl kNr - et hyl carbodi i m de hydrochloride in a

I Xt f 72
g}xzuzi Om?ﬁﬁ%gpho trﬁs%eof??gﬁgitoﬁr?ts ﬁ{?thlogkr’ghgﬁ?lpjnﬁl 1n 2-y I)dlﬁ-l\l-(S e

trifluorophémpspbelinmg- yﬁé—ﬁaanodhﬁ-dihwimnyrmmdln-aryﬂaﬂetamdeam soI id, the 10
characteristics of which are the fol | ow ng: 1H NMR spectrum (400

Mz): 3.33 (s, 3 H; 3.39 (m 4H) 3581.(m 4H) 3.93 (s, 2 H: 5.36 (s,

1 H,; 7.46 (dd, J=6.4 and b @g s 1 H Mass
spectronetry: nethod B 15Ret t|o[ ti
[N]
O

The product is prepared according to the procedure described in
5 example 5, using 200 mg of sodium [1-methyl-4-(morpholin-4-yi)-6-oxo-1,6-
dihydropyrimidin-2-yllacetate prepared in stage 1 of example 68, 205 mg of 4-
fluoro-3-methoxyaniline, _and 185 mg of N-[3~(dimethylamino}propyl]-N'-
ethylcarbodiimide hydrochloride in a mixture of 0.12 ml of pyridine and 3 ml of
N,N-dimethylformamide. After extractions with ethyl acetate and silica column
10 purification of the residue obtained, eluent: 95/05 then 90/10 CH,Cl/MeOH,
42 mg of N-(4-fluoro-3-methoxyphenyl)-2-[1-methyl-4-(morpholin-4-yl)-6-oxo-
1,6-dihydr0pyrimidin-2-yl]acetamide are obtained in the form of a white solid,
the characteristics of which are the following:
"H NMR spectrum (400 MHz):
15 3.34 (s, 3 H); 3.38 t0 3.42 (m, 4 H); 3.55 to 3.62 (m, 4 H); 3.79 (s, 3 H);
1 3.90 (s, 2 H); 5.35 (s, 1 H); 7.05 (ddd, J=2.4 and 4.0 and 8.8 Hz, 1 H); 7.14
(dd, J=8.8 and 11.2 Hz, 1 H); 7.47 (dd, J=2.4 and 8.1 Hz, 1 H); 10.26 (s, 1 H)
Mass spectrometry: method A
Retention time Tr (min) = 0.64
20 [M+H]": m/z 377; [M-H]: m/z 375
Melting point (Kofler bench): above 260°C.

Example 84: Synthesis of N-{1-benzofur-4-yl)-2-[4-(morpholin-4-yl)-6-
oxo-1,6-dihydropyrimidin-2-yljacetamide



[MtH]: mz 383; [MH: mz 381 Melting point (Kofler bench): above 266C.
Exanpl e 99: Synthesis of N (1-nethyl-1Hindol-4-yl)-214-(norpholin-4- 20

y1) - 6- oxo- 1, 6-di hydropyri m di n-2-yl i acet am de 2 m of pyridine,

300 ng of MN43- (dinethylanino)propyIkN - ethyl carbodiimde hydrochl oride and
272 ng of lyetdndh/bidihAdol- 4-yl am ne alra% added to aesaidivy 126D ny of
sodi um [ 4- (nDrpholln 4-yl)-6-0x0-1,6- 5 di hydropyrimdin-2-yflacetate
prepared in stage 2 of exanple 1, in 2 m of N, N-dinethylfornmanm de. The
reaction mxture is stirred at ambi ent tenperat for 15 hours, and then
concentrated under reduced pressiHe. WaterHand ¢ acetate are added and
the resulti'ng mxture is t hufds e r.-H¥Q_pi e The precipitate '
formed is filtered off, and rinsed |[pth ter 10 et her and petrol eum
ether. The solid obtained is d
N-(1-net hyl- 1H i ndol-4-yl)-244-(
di hydr opyri m di n- 2- yIIacetanlde e obtained in the fornlof a pinkish
solid, the characteristics of 4:; are the follow ng: 'H NVR spectrum (400

Miz): 3.42 (m 4 H: 3.60 (m 3.73 (s, 2 15 H); 3.78 (s, 3 H; 5.21
(s, 1 H; 6.67 (d, J=2.9 Hz, .08 (t, J=8.1 H, 1H) 7.19 (d, J=8.1
Hz, 1 H; 7.29 (d, J=2.9 Hz, 7.60 (d, J=8.1 Hz, 1 H): 9.85 (broad s,

1 H. 11.68 (brogg,le&a%%,% I%/Bg%p%@%@té&%%ﬁ% to”ﬂ%@%o&%ﬂe deSdrfbeif b

[MH: mz 368. hesi

242- (4- et hygxathple di4)y dusing H- 2501 10Y1)sc2)‘|um [4-(morpholin-4-y!)-6-0x0-1,6-
oxoet hyl ] - 6- (nor phol i n-4-y9pyrim H) -one 25The product is Erepar ed
according t mmowrw@uuzérl]é\@@f@ﬁ b@@ mﬂ @&érﬁﬁr@oglraﬂ'ﬁl W@'@ala 380 MSdi um

[ 4- (mor phelidgy- Y3 sk Qamifs)propyl-N-ethylcarbodiimide  hydrochloride in  a
mixture of 2 ml of pyridine and 3 ml of N,N-dimethyiformamide. 275 mg of 2-
[1-methyl-4-(morpholin-4-yl)-6-ox0-1,6-dihydropyrimidin-2-yl]-N-
phenylacetamide are obtained in the form of an off-white solid, the
characteristics of which are the following:

10 "H NMR spectrum (400 MHz):
3.43 (m, 4 H); 3.60 (m, 4 H); 3.73 (s, 2 H); 5.21 (s, 1 H); 7.12 (broad d,
J=2.2 Hz, 1 H); 7.25 (t, J=8.1 Hz, 1 H); 7.35 (broad d, J=8.1 Hz, 1 H}; 7.71 (d,
J=8.1 Hz, 1 H); 7.94 (d, J=2.2 Hz, 1 H); 10.12 (s, 1 H); 11.70 (broad m, 1 H)
Mass spectrometry: method B
15 Retention time Tr (min) = 2.96
[M+H]": m/z 355; [M-H]: m/z 353
Melting point {Kofler bench): above 260°C.

Example 85: Synthesis of 2-[1 -methYl-4-(morphoIin-4-y|)-6-oxo-1 ,6-
20 dihydropyrimidin-2-yi]-N-phenylacetamide



di hydropyri m di n-2-yfl acetate, 339 ng of 4-nethylindoline hydrochloride,
and 254 ng of N[ 3-(di nethyl am no) propyl] - NLl-ethyl carbodi | m de
hydrochloride in a m xture of 241 pl of pyridine and 4.0 m of

N, N- di et hyl f or mam de. 22 ngy of

2- [ 2- (4- et hyd - 2o 81 o WL H- 1H i ndol- 1-y4}, 2- oxoet hy|¥c*§%§ﬂ?6?b‘?b5ﬂ345
yQoyri mdin-4(3H)-one are obtained in the formof a fuchsia crystalline 5
powder, the characteristics of which are the foll ow ng: 1H NWR
spectrum (400 WMHz): 2.21 (s, 3 H);,3.08 (t, J=8.3 Hz, 2 H); 3.42 (m 4 H);
3.61 (m 4 H); 3.75 (s, 2 H; 415' J=8.3 Hz, 2 H); 5.20 (s, 1 H); 6.85

(d, 3=8:0 Hz, 1 H; 7.07 (t, 9 H:H7.85 (d, J=8.0 Hz, 1 H); 11.62
(broad m 1 H) 10Mass spectronet|ry: *ﬁé?%BﬁrﬂN~- yon tine Tr (mn) = '
3.31; [MrH: mlz 355; [MH: m 2:353NMel t \ng po Kof I er bench): above
260C. 15 Exanple 101: Synthesis o

2-[2-(3-net hyl -2, 3-di hydr o- 1FLInd -1-yl)-2- :
oxoet hyl ] - 6- (nDrpholln 4- Apyrim | 3H) one The product is prepared
according to the procedure descrlbed in 20 exanple 5, using 500 ny of
sodi um [ 4- (nor phol i n-4-y1)-6- oxo

of 3-nethylindoline and 487 of

(0 U o T R B B S
2-[2-(3- example 5, usmg 200 mg of sodium [1-methyl-4- (morpholln;4-yl) 6-0x0-1,6-

nmet hyl - 2, 3-di o0-1H-i.ndol1-1- 2- oxoet h rphol i n- |md|n-
25 413H) " ond T SNV R RE T RR oF aanie 68, JoiEe o he
K/Eg; acaerz'g?;érﬁgnééf Y C*?S@hf‘g t&e NQ[? r@%@%lammogr?%l|—‘N'—%§Wﬁ%§‘%&'&ﬂ{ﬁiﬂgo
3.68 (dd, Jh)ﬁjchlalndde Bl Hz m[xtuﬂp 08. 052(ml, OZ pyr[dlne3andt 2.9m0. 8f Hd,N-1

521 (s, 1 |_g:rneth;%‘on(na’m|Ele.7 %g_'Z L o) 2-[1- yl’4 imorénolln-4-yl) 6-0x0-1,6-

dihydropyrimidin-2-yl]-N-phenylacetamide are obtained in the form of a purple

di hydropyri m din-2-yl]acetate, 170 ng

solid, the characteristics of which are the following:
10 'H NMR spectrum (400 MHz):
3.35 (s, 3 H); 3.41 (m, 4 H); 3.58 (m, 4 H); 3.91 (s, 2 H); 5.35 (s, 1 H);
7.06 (t, J=7.8 Hz, 1 H); 7.31 (t, J=7.8 Hz, 2 H); 7.55 (d, J=7.8 Hz, 2 H); 10.19
(s, TH) '
Mass spectrometry: method B
15 Retention time Tr (min) = 2.87
[M+H]": m/z 329; [M-H[": m/z 327
Melting point (Kofler bench): 212°C.

Example 86: Synthesis of N-(3-cyclopropyl-4-fluorophenyl)-2-[1-methyl-
20 4-(morpholin-4-yl)-6-ox0-1,6-dihydropyrimidin-2-yl]Jacetamide



51H; 7.27 (d, J=7.8 Hz, 1 H; 8.01 (d, J=7.8 Hz, 1 H); 11.62 (broad m 1
H) Mass spectronetry: nmethod A Retention time Tr (mn) = 0.73; [MH: mz
355; [MH: nmz 353 Melting point (Kofler bench): above 260C. 10 Exanple
102: Synthesis of 212-(4-fluoro-2,3-di hydro-1Hindol-1-y1l)-2-

oxoet hyl ] - 3-w@tdod r fodamrahol i nd-yOpyr i 18 gl n4(3H) - Orhecﬂﬂ@zd)i@ 1398
prepared according to the procedure described in 15 exanple 6 using 275
ng of sodi um [ 1- et hyl - 4- (nor phol i n-4-yl)-6-0xo0-1, 6-

di hydropyri m di n-2-yl]acetate, 274 ng of 4-fluoroingoline and 254 ng of
N13- (di met hyl am no) propyl]-N -4t hyl carbodi i mde hochl oride in a mxture
of--161 pl of pyridine and 4 N.of M mam de. 102 ny of
2-[2-(4-

, et hyl - 6- (nor phol i n-4- 20
yl)pyrimdin-4(3H)-one are obtatyied in the fo of 'Fa pale pink powder, the
characteristics of which are the follow ng: 1H NVR spectrum (400
WMHz): 3.19 (t, J=8.4 Hz, 2 H); -8 (s, 3 H; 3.39 (m 4H; 3.57 (m 4 H;
4.12 (s, 2 H; 4.25 (t, J=8.4|Hz, H; 5.36 (s, 1 H,; 6.87 (t, J=8.7 Hz, 1
H; 7.22 (m 1 H); 7.84 (d J=8. , 1 H 25Mass spectronetry: nethod A
Retention tine Tr (mn) 0.73; O[I\/Hrl—|] mz 373; EMH: mz 371 Melting

poi nt ( Kofl be 244C
Exanpl €103: MFI uor o- 2, 3- di hydr oi ndo1- 1- y0- 2- oxoet hyl | - 6-
: NH,

558 mg of cyclopropylboronic acid, 3.7 g of tribasic potassium
5 phosphonate, 70 mg of tricyclohexylphosphane and 56 mg of palladium(2+)
diacetate in 1.5 ml of water are added to a solution of 950 mg of 3-bromo-4-
fluoroaniline in 20 ml of toluene, with stirring and under argon. The mixture is
degassed and then heated to a temperature of 100°C. After 15 hours, the
- reaction medium is cooled to a temperature in the region of 20°C, run into
10 100 ml of water, and then extracted with four times 60 ml of diethyi ether, The
combined organic phases are dried over anhydrous magnesium sulphate,
fittered and concentrated under reduced pressure. The residue is purified on
a silica column, eluent; 70/30 cyclohexane/ethyl acetate. 494 mg of 3-
cyclopropyl-4-fluoroaniline are obtained in the form of a brown oil, the
15 characteristics of which are the following:
Mass spectrometry: method A
Retention time Tr (min) = 0.40
IM+H]": m/z 152;



5 norphol i n-4-y1-3H pyri m di n4-one The product is prepared according
to the procedure described in exanple 5, using 261 ng of sodium
[ 4- (nor phol i n-4-yl)-6-0xo0-1,6- 10 di hydropyri m din-2-yl]acetate, 274 ng of
5-fluoroi ndol i ne and 254 ngy of N43- '
(di met hyl amyg) 1 et hyl car bodi iqgge hydr ochl @k | ! e of
0.16 m of gf/?iﬁlggwgnldﬂi{m of di net hy %rman‘i de. 118671‘@%41@/&%&%
242- (5-fl uor o2, 3-di hydr oi ndol-1-y1l) - 2- oxoet hyl ] - 6- nor phol i n-4-y1-3H pyrimd
in-4-one are obtained in the formof a very pal e pink powder, the
characteristics of which 15 are thg fol | ow 2To 1H NVR spectrum
(400 MHz, 5 in ppm DMSO d6):03. 1 L ; 3.42 (m 4 H); 3.60
(m 4H); 3.74 (s, 2 H); 4.16 (tY J=8)J2 Hz|| 2 20 (s, 1 H; 6.98 (broad
t, J=8.9 Hz, 1 H); 7.12 (broad . 00 (dd, J=5.3 and 8.9
Hz, 1 H,; 11.61 (broad m 1 H). £ry: ~pet hod A Retenti-on
time Tr (mn) = 0.70; [MtH : mz 3%9; [MH: mz 357 Melting point (Kofler
bench): 264C. The prodzEN'E prepared according to the procedure
75

described in exanple 68, using 2 of sodi um

[ 1- met hy1- 4- (nor phol i n-4-y1) - 6- 6- 5 di hydropyri m di n-2-yl]acetate,
307 ng of 4-chloroindoline and 2540y of N43-

(di met hyl amgjo) pr.opyl kNi - et hyl car bodi i m de hydrochloride in a m xture of
161 pl of M&e and 4.0 m of N, N-dinethylformmde. 84 ng of 2-[2-(4-

p
chl oro- 2, 3-di hydr | 0ik- %?’g,. - S8biny! 1o é’rgg = ( a}}% j on-4-
yQpyri m di n-4(%l—|)1?{)er11elﬁ-r%cgl£tqo%t éf ede‘lgn thgalpgrir% g’? r??%%ﬁ?l ;U/B%n r|1 |dsrl1'['1
powder, 10 tex@amghericusing 2000wgodf sddiom Eir-meting-4-@hodmphiotig-4-yl)-6-0xo-1,6-

330 (m 3. KRBT gyostad praeros i sthios ol examale gty B my i 56
|(4§j i L)D; 7.c9Rlopfopyl-A8idorbinilide Hand” 128 rh of F[3-(dfknetfylihnindjpRyijdN-I=8, 1
ethylcarbodiimide hydrochloride in a mixture of 0.12 ml of pyridine and 2.5 ml
of N,N-dimethylformamide. After extractions with ethyl acetate and silica
column purification, eluent 80/10 CH,Cl,/MeOH, the residue is taken up with
10 10 mi of diisopropyl ether, and the precipitate is spin-filter-dried and dried
under vacuum, so as to obtain 69 mg of N-(3-cyclopropyl-4—fluorophenyi)—2—
[1-methyl-4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-ylJacetamide in the
form of a yellow solid, the characteristics of which are the following:
'H NMR spectrum (400 MHz): |
15 0.57 to 0.66 (m, 2 H); 0.94 to 1.03 (m, 2 H); 1.93 to 2.08 {m, 1 H); 3.33
(s, 3 H); 3.37 to 3.42 (m, 4 H); 3.55 to 3.62 (m, 4 H); 3.87 (s, 2 H); 5.35 (s, 1
H); 7.07 (dd, J=8.8 and 10.3 Hz, 1 H}; 7.16 (dd, J=2.6 and 7.0 Hz, 1 H); 7.29
to 7.38 (m, 1 H); 10.16 (s, 1 H) _
Mass spectrometry: method B
20 Retention time Tr (min) = 3.53
[M+H]": m/z 387; [M-H]: m/z 385
Melting point (Kofler bench): 245°C.

_ Example 87: Synthesis of N-(3-fluoro-2-hydroxyphenyl)-2-f4-(morpholin-
25 4-yl)-6-0x0-1,6-dihydropyrimidin-2-ylJacetamide



Mass spectronetry: nethod A 15Retention tinme Tr (mn) = 0.81; [MH: mz
389; [MH: mz 387 Melting point (Kofler bench): 235C Exanpl e 105:
Synt hesi s of N-(1-benzothi ophen4-y1l)-244-(norpholin4- 20
y1) - 6- oxo- 1, 6-di hydropyri m di n-2-yl | acetam de WD _
2011/ 001114 3&3BGh19241Q3/4051375 %\y--) c,4¥ YyH O 0 per/FrRZ0IY/@139M 1 di ne,
257 ng of N 3-(di net hyl am no) propyl | -N - ethyl carbodi i m de hydrochl ori de
and 223 ng of benzo[ B]thi ophen-4-ylanm ne are added to a solution of 250 ny
of sodi um [4-(norpholin-4-yl)-6-oxo-1,6- 5 di hysiopyrimdin-2-yl]acetate
prepared in stage 2 of exanple 1Hin 2 m fdf N, IN- di et hyl f or mam de. The
reaction mxture is stirred Aor 15 hours, and then
yl acetate are added and
the resulting mxture is thus ired fa 30 wtes. The precipitate
formed.is filtered off, and rinsgd with water, "ethyl 10 ether and petrol eum
ether. The solid obtai ned is dri under vacuum 262 ng of
N- (1- benzot hi ophen-410- 244- ( m)g ‘}jn 4-y1) - 6-0xo0-1, 6-di hydropyri m di n2-yl ]
or me

acetam de are obtained in the of an off-white solid, the

characteristics of which are t 1 | ow ng 1H NWR
spectrum (400 WHz): 3.43 (m 4 ; 3.60 (m 4 H); 3.74 (s, 2 15 H); 5.21

, 1 7.34 (tp 82
51y 1 0 S PR istp g Skind o irobedle deliies 07

3 H; 10.17 (broad
A example 5, wusing 500mg of sodlum [4 morpholln-4-yl)60xo -1,6-

dihydropyrimidin-2-yllacetate, 357 mg of 2-amino-6-flucrophenol, and 600 mg
5 of N-[3-(dimethylamino)propyl]-N'-ethyIcarbodiimide hydrochloride in a
mixture of 4 ml of pyridine and 4 mi of N,N-dimethylformamide. 335 mg of N-
(3-fluoro-2-hydroxyphenyl}-2-[4-(morpholin-4-yl}-6-0xo-1,6-dihydropyrimidin-
2-yllacetamide are obtained in the form of a beige solid, the characteristics of
which are the following:
10 "H NMR spectrum (400 MHz):
3.44 (m, 4 H); 3.62 (m, 4 H); 3.71 (s, 2 H); 5.21 (s, 1 H); 6.78 (dt, J=6.0
and 8.1 Hz, 1 H); 6.94 (broad t, J=8.1 Hz, 1 H); 7.64 (broad d, J=8.1 Hz, 1 H);
9.551t0 10.10 (broad m, 2 H); 11.69 (broad m, 1 H)
Mass spectrometry: method B
15 Retention time Tr (min) = 2.66
[M+H]": m/z 349; [M-H]: m/z 347
Melting point (Kofler bench): above 260°C.

Example 88: Synthesis of 2-[2-(4-fluoro-2,3-dihydro-1H-indol-1-yl)-2-
20 oxoethyl]-6-(morpholin-4-yl)pyrimidin-4(3H)-one



Retention time Tr (mn) = 0.66; [MH: rrilz 369; [MH: rrik 371. 20
Exanpl e 106: Synthesis of 2-{212-(hydroxynethyl)-2, 3-di hydro-1Hindol 1
-y1] - 2- oxoet hy1l} - 6- ( nor phol i n-4- Apyri m di n4(3H)-one OH The product
is prepared according to the procedure described in exanple 5, using 261 ny
of sodi um [ 4 PIAh@loi1A14- Y1 ) - 6- 0x0- 1, G 1di hydr opyrlp“a-lqﬂgkzan)d/]@ﬁ-ﬁge 298
nmg of 2, 3-di hydro-1Hindol-2-yl nmet hanol 5 and 249 nyg of
N[ 3- (di net hyl am no) propyl kN - et hyl car bodi i nni de hydrochloride in a m xture
of 322 pl of pyridine and 4.0 nml of N, Ndi methbyl forngam de. 212 ng of
2-{242- (hydroxynet hyl) -2, 3-di hydrg- 1H i ndol{1- y1] - 2¢#oxoet hy11- 6- (nor phol i n- 4
- -yOQoyrimdin-4(3H) -one are optai mgd i Bt he Nory a pale pink crystalline
powder, the characteristics o he I oW ng: 1H NWR
spectrum (400 VHz): 2.86 (d, J H; &8 (dd, J=8.6 and 16.1 Hz,
; 3.60 (m 4 H); 3.81 (d, J15.9
464(m 1 H; 5 13 (broad m 1 H);

1 H,; 3.34to03.43 (m 5 H); 3.
5.20 (s, 1 H); 7.03 (t, J=7.8 ’ 7 16(t J=7.8 Hz, 1 H); 7.26 (d,
J=7.8 15 Hz, 1 H); 7.94 (d, J= , 11.63 (broad m 1 H) Mass
t|
Ko

Hz, 1 H; 4.01 (d, J=15.9 Hz,
spectronmetry: method B Retenti Tr (m n) = 2.80; [MH: mz 371,
EMH: mz 369 Melting point ( Oer bench): 200C. 20
The product is prepared according to the procedure described in
example 5, using 261 mg of sodium [4-(morpholin-4-yi)-6-0x0-1,6-
dihydropyrimidin-2-yljacetate, 274 mg of 4-fluoro-2,3-dihydro-1H-indole, and
5 254 mg of N-[3-(dimethylamino)propyl]-N'-ethylcarbodiimide hydrochloride in
a mixture of 0.16 ml of pyridine and 4 ml of N,N;dimethylformamide. 249 mg
of 2-[2-(4-fluoro-2,3-dihydro-1H-indol-1-yl)-2-oxoethyl]-6-(morpholin-4-
yhpyrimidin-4(3H)-one are obtained in the form of a white solid, the
characteristics of which are the following:
10 "H NMR spectrum (400 MHz):
3.20 (t, J=8.4 Hz, 2 H); 3.41 (m, 4 H); 3.61 (m, 4 H); 3.76 (s, 2 H); 4.21
(t, J=8.4 Hz, 2 H); 5.21 (s, 1 H); 6.86 (t, J=8.6 Hz, 1 H); 7.12t0 7.31 (m, 1 H);
7.84 (d, J=8.1 Hz, 1 H); 11.61 (broad s, 1 H)
Mass spectromeiry: method B
15 . Retention time Tr (min) = 3.20
[M+H]": m/z 359; [M-H]: m/z 357
Melting point (Kofler bench): above 260°C.

Example 89: Synthesis of 2-[2-(4-chloro-2,3-dihydro-1H-indol-1-yl)-2-
20 oxoethyl]-6-(morpholin-4-yl)pyrimidin-4(3H)-one



WO 2011/001114160PCT/ FR2010/ 051375 Co) The product is prepared

according to the procedure described in exanple 5, using 250 ng of sodium

[4-(m)rphol in-4-yl)-6-0x0-1,6- d ihyd ropyrimid i n-2-yl]acetate, 303 ngy

of 2-(2-piperidin-1- 5 ylethoxy)phenyl am ne and 300 ng of

N43- (di met hyen g ayarvild - Ni et hyl car bogdj4 m de hydr %@fﬁl&%d/’b@lﬂ%t ure

of 2 mM of pyridine and 2 m of dinethylfornmamde. 255

2[ 4- (nor phol i n-4-y1) - 6- oxo- 1, 6- d ihyd ropyrimid i

[ acet gy i deare obtained in the

Whi ch are the 10 fol | ow ng:

53(m 4 H,; 2.40 (m 4
4 H); 3.68 (s, 2 H);

H); .00to 7.13 (m 2

formof a beige solid, the charagyeristics of
1H NMR spectrum (400 I\/Hz) 18 (.2 ; 1a\AS3
H; 2.65 (t, J=6.0 Hz, 2 H); 3 ;
4.13 (t, J=6.0 Hz, 2H);5.22(s ; B.89 (M
H; 7.93 (d, J=8.3 Hz, 1 H); 9.3%. m 1 H) 15Mass spectrorretry

rrethodBRetentlontlrre Tr (mn) 2.20; [MtHr: mz 442; [MH: mz 440.

Exanpl e 108: Synt hesi s of N—(24ifﬂf§thoxyethoxy)phenyl]-214- 20
drop

(morphol i n-4-yl1)-6-0x0-1,6-dih rimdin-2-yliacetam de O Ny'YNtNO

The product is prepared according to the procedure described in
example 5, using 261mg of sodium [4-(morpholin-4-yl)-6-oxo-1,6-
dihydropyrimidin-2-yilacetate, 307 mg of 4-chloro-2,3—dihydro-1H-indoie, and

5 254 mg of N-[3-(dimethylamino)propyl]-N'-ethylcarbodiimide hydrochloride in
a mixture of 0.16 mi of pyridine and 4 ml of N,N-dimethylformamidé. 247 mg
of 2-[2-(4-chloro-2,3-dihydro-1H-indol-1-yl)-2-oxoethyl]-6-(morpholin-4-
yhpyrimidin-4(3H}-one are obtained in the form of a white solid, the
characteristics of which are the following:

10 H NMR spectrum (400 MH2):

3.18 (t, J=8.4 Hz, 2 H); 3.41 (m, 4 H}; 3.60 (m, 4 H); 3.76 (s, 2 H); 4.20
(t, J=8.4 Hz, 2 H); 5.21 (s, 1 H); 7.09 (d, J=8.1 Hz, 1 H); 7.22 (t, J=8.1 Hz, 1
H), 7.97 (d, J=8.1 Hz, 1 H); 11.62 (broad s, 1 H)

Mass spectrometry: method B

15 Retention time Tr (min) = 3.46;
[M+H]": m/z 375; [M-H]: m/z 373
Melting point (Kofler bench): above 260°C.

Example 90: Synthesis of N-{3-ethynyl-4-fluorophenyl)-2-[4-(morpholin-
20 4-yl)-6-0xo-1,6-dihydropyrimidin-2-ylJacetamide



CcCoO 2 m of pyridine, 300 ng of N43-(di met hyl am no)propylj-N -

et hyl car bodi.i m de hydrochl oride and 303 ng of 2-(2-

met hoxyet hoxy) phenyl am ne are added to a solution of 250 ng of sodium[4- 5
(mor phol i n-4-yl)-6-0xo0-1, 6-di hydropyrirnidin-2-yl]acetate prepared in stage
2 of exanpl 20 N, N- di et hyl mam de. Thg, eis
stirred at gqn%i%aon{h/tzoedr?pjégature for 15 h{oiu)'{? s, and then concenfra@%géﬂ%der
reduced pressure. Water and ethyl acetate are added and the resulting

m xture is thus stirred for 30 i@ nutes. Tﬁe precipitate formed is filtered
off, 10 and rinsed wth wat® hyl et hey_and\pet “Feum ether. The solid
obt ai ned -i-s-dried under vacutmi. 228 ngypf. . N et. hoxyethrr) phenyl] -214-.
(mor phol i n- 4-y1) - 6- oxo- 1, 6- di hydr dpyri di n- acetam de are obtained in
the formof a pinkish solid, t aracteris F which are the

‘f-ol ow ng: 1H NWR spectrum(400 MHz): 3.19 to 3.33 (s partially masked, 3
H; 15 3.43 (m 4H); 3.61 (m ; 3.67 to 3.72 (m 4 H); 416(tJ45
Hz, 2 H; 5.21 (s, 1 H; 6.94{(m H; 7.02to 7.13 (m 2 H); 7.95 (d,
J=8.1 Hz, 1 H); 9.25 (broad s\ 1 ; 11.67 (broad m 1 H) Mass
spectrorretry met hod B Retentio®tinme Tr (mn) = 3.00; 20[M+H]: nfz 387;
[Mhlf: mz 389. The product is prepared according to the procedure

descri bed i 2tageils| e 68, using 275 nmy of sodium[1-nethyl 4

(rmor phol i n-4-y1)-6-o0xo0-1, 6- di hydropyrimdin-2-yl]acetate, 270 ng of

i ndolin-4-ol and 254 ng of N-[3- 5

(di met hyl am no) propyl] - N - et hyl carbodi i m de hy#ikochloride in a m xture of
161 pl of pyridine and 4.0 m RI N, N- di met byEf ohnaani de. 85 ng of 2-[2-(4-
hydr oxy- 2, 3-di hydro-1 Hin dol- Papq Qx06t hyl ] - 3- met hyl - 6- (norpho | in-4-
yI)pyrlmdln 4(3H) - one are obtai ned he formof a pink powder, the
characteristics of Wnich are the foN ownrg: 101H NMR spectrum (400 MHz):

3.01 (t, J=8.6 Hz, H); 3.31 (s masked, SF H) ; 340(m 4 H; 3.58 (m 4
. 4.07 2 : d,

FAREE I (H¥1 1%‘6 ?qéf&thya%m'g?%"%%é 85 i, SR yiPnerpnespaing Bhdad s,

1H 5 24 mg of palladium (2+) acetate are added to a solution of 1.169 g of 2-

bromo-1-flucro-4-nitrobenzene in 13 mt of triethylamine with stiring and
under argon. After four and a half hours at a temperature of 100°C, the
reaction medium is cooled and the insoluble material is filtered off through
sinfered glass. The filtrate is concentrated to dryness under reduced
10 pressure. After two silica column purifications, eluent: 90/10 heptane/EtOAc
then 95/5 heptane/EtOAc, 460 mg of [(2-fluoro-5-
nitrophenyl)ethynyl](trimethyl)silane are obtained in the form of a yellow solid,
- the characteristics of which are the following:
Mass spectrometry: The spectra were performed by direct introduction
15 on aWaters GCTOF apparatus (direct introduction without L.C):
El: [M]*. m/z 237; base peak: m/z 222.

Stage 2:

Si
S
H,N Z



Mass spectronetry: nethod A 15Retention tinme Tr (mn) = 0.49; [MH: mz

371; EMH : mz 369 Melting point (Kofler bench): above 260C. Exanpl e
110: Synthesis of 212-(4-nmethoxy-2, 3-di hydro-1H i ndol-1-yl)-2- 20
oxoet hy1] - 3- net hy1- 6- (nor phol i n4-yQpyri m di n4( 3H) - one The product

I s prepared wscoydi Ahito 4 he procedure cribed in ]_g%f;t SobProssing 275
nmg of sodium]|1- rretj%bl 4- (nmor phol i n-4-y1) - 6- oxo- 1, 6- m /

di hydropyrimdin-2-yl]acetate, 298 ng of 4-nethoxyindoline and 254 ng of
N[ 3- (di rret hyl ani mgw%n'\ére%td%ﬂ%a%ﬁdﬁ ﬁ@%@rﬁa%ﬁg?ﬁu% ha m xture

of 161 of Prldlne and 4.0 ml of N, N-di nmet
2-[2- (4-7 - ni ophenyl)ethynyl](tnmethyl)snane in 10 ml of methanol and the medlum IS

Conye i ai ﬁ SHRHP 5, B4 BV conrehiBied APk a0kt Mier bt i owder .t he
10 char act erthsdd &5d thathziﬂs athé nﬁélﬁuﬁ')% |c@¥54é@}€’and then flltered th%bh I|§BECtH; um

(400 WMHz): 3.04 (t, J=8.5 2 H; 31 (s masked, 3 H); m
3.59 (m 5 rand @@@n(rgfectstowrynasa)ww reguwd PEESSBI. tTheJESldSIeHEIaIQan-l)p 5.36

(110 ot bl o, e bl b B o el el 2
[ |\/H—|] n1 z 3nchhiraeddo pieymdss(UiRfer e&diReRCiNessi#é9870 my of 4-fluoro-3-
[(trimethylsilyl)ethynyllaniline are obtained in the form of an orangey oil, the
characteristics of which are the following:
10 Mass spectrometry: method A
Retention time Tr (min) = 1.11
[M+H]": m/z 208; base peak: m/z 249.

Stage 3:
H,N Z
F
15 16 mg of potassium carbonate are added to a solution of 360 mg of 4-

fluoro-3-[(trimethylsilyl)ethynylJaniline in 5 ml of methanol. After stirring over
night under argon and at a temperature in the region of 20°C, the medium is
concentrated to dryness under reduced pressure, then taken up in 8 ml of
water and neutralized with a few drops of hydrochloric acid (1N), and then
20 extracted three times with diethyl ether. The combined organic phases are
dried over anhydrous magnesium sulphate, filtered and concentrated to
dryness under reduced pressure. 225 mg of 3-ethynyl-4-fluoroaniline are
obtained in the form of a brown oil, the characteristics of which are the
foliowing:
25 Mass spectrometry: method A
' Retention time Tr (min) = 0.49
[M+H]": m/z 136;
- Stage 4: |



20 Exanple 111: Synthesis of 2[243, 4-di hydroi soquinolin-2(1H)-yl)-2-

oxoet hyl ] - 6- (nor phol i n-4-yQoyri m di n-4(3H)-one WO

2011/ 001114164PCT/ FR2010/ 051375 The product is prepared according to
t he procedure described in exanple 70, using 304 pl of

1,2,3, 4-tet rpbysis 0i pogi 1wl i ne, 300 ng pfsethyl 5  pom/ppag1oy

[ 4- (mor phol i n-4-yl)-6-0x0-1, 6-di hydropyrimdin-2-yl]acetate pre%g%%?:lsi n
stage 1 of exanple 1 and 1.3 m of a 2Msolution of trinmethylalumnium in
n. 130 ny of

a mxture of 21 m of touene and iﬁ n of tejrahydrofura
2-[2-(3,4- dihydroisoquinolin 1
-+ )-y1l)-2-o0xoet hyl]-6-(norpholin-

0 which are the

N
yQpyrf i m §i n- 4%
hamuc
fol | owi ng: 1H NWVR spe (400 MHz):~forfthis batch, all the

the formof a whitish foam the
u

signals are broad, with: 2.86 (m H; 3.33 (m 4 H),; 3.56 (m 4 H,; 3.72
(m 4 H,; 4.67 (s, 2 H,; 513 (s, NH; 7.18 (s, 4 H); 11.23 (broad m 1 H
- Mass spectronetry: nethod A 15Retentijon time Tr (mn) = 0.62; [MH: mz
355; [MH: mz 353 Melting point_(Kofler bench): 107.5C
Exanpl e112: Synt hesi sof 2[ 4- (mor phol ©n- 4-y1) - 6- oxo- 1, 6- 20
di hydropyrim di n-2-y11-N-{2[ 2- (pyrrolidin-1-yuet hoxyl phenyl } acet am de

The product Is prepared according to the procedure described in

example 5, using 204mg of sodium [4-(morpholin-4-yl)-6-oxo-1,6-
dihydropyrimidin-2-yllacetate, 211 mg of 3-ethynyl-4-fluoroaniline, and

¢ are thus obtained in

5 195 mg of N-[3-(dimethylamino)propyl]-N'-ethylcarbodiimide hydrochloride in
a mixture of 0.126 ml of pyridine and 3 mi of N,N-dimethylformamide. 200 mg
of N-(3-ethynyl-4-fluorophenyl)-2-[4-(morpholin-4-yl}-6-oxo-1,6-
dihydropyrimidin-2-yllacetamide are obtained in the form of a white solid, the
characteristics of which are the following:

10 "H NMR spectrum (400 MHz):
3.41 (m, 4 H); 3.60 (m, 6 H); 4.48 (s, 1 H); 5.20 (s, 1 H); 7.27 (1, J=9.0
Hz, 1 H); 7.56 (m, 1 H); 7.78 (dd, J=1.5 and 5.9 Hz, 1 H); 10.31 (broad m, 1
H), 11.66 (broad m, 1 H)
Mass spectrometry: method A
15 Retention time Tr (min) = 0.75
[M+H]": m/z 357; [M-H]": m/z 355
Melting point (Kofler bench): above 260°C.

Example 91: Synthesis of 2-[2-(4-hydroxy-2,3-dihydro~1H-indol-1-yl)-2-
20 oxoethyl]-6-(morpholin-4-yl)pyrimidin-4(3H)-one



0.sNANNO (ND O O 2 m of pyridine, 300 ng of

N[ 3- (di net hyl am no) propyl kN - et hyl carbodi i m de hydrochl oride and 273 ng of
2-(2-pyrrolidin-1-yl- 5 ethoxy)phenyl anmi ne are added to a solution of 250
ng of sodium[4- (norpholin-4-yl)-6-oxo-1,6-dihydropyrimdin-2-yflacetate
prepared in wbagerZ/@b1exfnmple 1, in 2 ghgof N N-di ng&l@gb%gbg@ybgia.]ghe
reaction mxture is stirred at anbient tenperature for ours, ‘and then
concentrated under reduced pressure. 10After silica colum purification,
elution being carried out with a m xture of_dichl oronet hane and net hanol
(95/05 by volune), 45 ng of 244- y OH

(‘mor phol i n-4-y0- 6-0x0-1, 6-di
ypet hoxy] phenyl }acet ani de are
characteristics of which are t
1.71 (m 4 H,; 2.60 (broad m 4
(m 4 H; 3.67 (s, 2 H; 4.16 (t,
H; 7.03to 7.13 (m 2 H; 7.9
13.33 (very broad m 1 H) Mass|spec r
(mn) =0.39; [MtH: mz 426; ALs mz 4

N-{242- (pyrrolidin-1-

yof a white solid, the

g: VR spectrum (400 VHz) :
(broad m 2H); 3.43 (m 4 H; 3.61
Hz, 2 H,; 5.22 (s, 1 H; 6.93 (m 1
.1 Hz, 1 H; 9.46 (broad s, 1 H);
try: method A 20Retention tinme Tr

2

\

1534

The product is prepared according to the procedure described in
example 5, using 261mg of sodium [4-(morpholin-4-yl)-6-oxo-1,6-
dihydropyrimidin-2-yllacetate, 270 mg of 2,3-dihydro-1H-indol-4-0l, and

5 254 mg of N-[3-(dimethylamino)propyl]-N'-ethylcarbodiimide hydrochloride in
a mixture of 0.16 ml of pyridine and 4 ml of N,N-dimethyiformamide. 205 mg
of 2-[2-(4-hydroxy-2,3-dihydro-tH-indol-1-yl)-2-oxoethyl]-6-(morpholin-4-
yl)pyrimidin-4(3H)-one are obtained in the form of a pink solid, the
characteristics of which are the following:

10 "H NMR spectrum (400 MHz):

3.01 (t, J=8.1 Hz, 2 H); 3.41 (m, 4 H); 3.61 (m, 4 H); 3.71 (s, 2 H); 4.12
(t, J=8.1 Hz, 2 H); 5.20 (s, 1 H); 6.49 (d, J=8.1 Hz, 1 H); 6.97 (t, J=8.1 Hz, 1
H); 7.50 (d, J=8.1 Hz, 1 H); 9.44 (broad s, 1 H); 11.60 (broad s, 1 H)

Mass spectrometry: method A

15 Retention time Tr (min) = 0.57
[M+H]": m/z 357; [M-H]: m/z 355
Melting point (Kofler bench): above 260°C.

Example 92: Synthesis of 2-[2-(4,6-difluoro-2,3-dihydro-1H-indol-1-yl)-2-
20 oxoethyl]-6-(morpholin-4-yl)pyrimidin-4(3H)-one



Exanpl e113: Synt hesi sof 244- (nor phol i n-4-y1) - 6- oxo- 1, 6-

di hydropyri m di n-2-yli-N42-(pyridin-3-yl net hoxy) phenyl ] acetam de 52 m of
pyridi ne, 300 ng of N13-(di nethylam no)propylj-N - ethyl carbodiim de
hydrochl ori de and 366 ng of 2-(pyridin-3- ylnethoxy)phenylam ne are added
to a sol Ut| CWDOIEOQZBIQ)GL'U].ZD@ sodi um [4- 147 PCT/FR2010/051375

(nmor phol i n-4-y1)-6-oxo-1, 6-di hydropyri m di n-2-yfl acetate prepared in stage
2 of exanple 1, in 2 m of N, Ndinethylfornmam de. The reaction mxture is
10 stirred at anbient tenperature for 20 hoy and_t hen concentrat ed under
reduced pressure. Water and ethylqacetate afe a Fand the resulti ng

m xture is thus stirred for tate fornmed is filtered
off, and rised with water, eth et ffer afld pe m et her. The solid
obtained is dried under vacuum(150
15 di hydropyri m di n-2-y1] - N[ 2- (py¥T di n- 3-yl met hox ) phenyl | acet anm de are
obtained in the formof a brown sglid, the characferistics of which are the
fol | ow ng: 1H N ctrum(400 MHz): all the signals are
broad, with: 3.37 (m 4 H); 3.£(m 4 H,; 3.70 (s, 2 H; 5.19 (s, 1 H;
5.26 (s, 2 H); 6 93 (t, J=7.6 ;s 1 H,; 7.07 (t, J=7.6 Hz, 1 H); 7.14
(d, J=7.6 Hz, ;740m1H)C;) 7.88 (m 2 H); 8.53 (d, J=5.2 Hz, 1 H);
8.70 (s, 1 H); Ss spectronetry

method A Retent |1§W &%?%UGF (Hf ar&doa%&rgp%ﬂ tt"—%i&mﬁ%@ﬂ'r%[ Fesgribeg ﬂn422

Ex e 1l4:exaymild 2 h | 5
1- f/lrlr;) (23 oxoeejt hy1] - gsg(, rsmggqugl r%%h?ﬁl% pﬁl 51‘?%%(%&) gﬂbnb{% )ﬁljél?%&d]g%

product is pllyepyinisivedilsgetate.t Béom’lgceﬂuﬂr@-ddtewcm-Qb'bdlhydrceXbleUele%

gfih;grg;?n m di nsggé#]r%et at ol ﬂ[ﬁgg'gﬁ)eqﬁ%h&'ﬁ?)ﬁ%ﬂygrﬁréh)ﬂlﬁﬂmmﬂ?‘?de and

10 254 ny ofhyut@ammamtlhylaarmmmr@r Qﬂym‘rﬁ\hﬂ?t bﬁ/lp‘;#rdmi'éﬁﬂ dg phly Grogor i de
in a mxture, of 240 ﬁ/rldlnea m N, N- di et hyl f or mam de. 93

of dlmethylformamlde 25 mg of 2-[2- (4 6—d|ﬂuoro-2 ~3-dihydro-1H- |ndol -1-yl)-2-
e 2 iyl OB U R M P
char act er i stwhite siflidytfiectharaetetisticd of Whishrage the following:
10 'H NMR spectrum (400 MHz):
3.17 {t, J=8.4 Hz, 2 H); 3.41 (m, 4 H); 3.61 (m, 4 H); 3.78 (s, 2 H); 4.24
(t, J=8.4 Hz, 2 H); 5.21 (s, 1 H); 6.89 (broad t, J=8.9 Hz, 1 H); 7.64 (broad d,
J=8.9 Hz, 1 H); 11.62 (broad m, 1 H)
Mass spectrometry: method A
15 Retention time Tr (min) = 0.73
[M+H]": m/z 377; [M-H]: m/z 375
Melting point (Kofler bench): above 260°C.

Example 93: Synthesis of N-(3-iodo-4-fluorophenyi)-2-[1-methyi-4-
20 {morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-yljJacetamide

pegney

N

L

0



151H NWR spectrum (400 MHz): 2.21 (s, 3 H); 3.08 (t, J=8.3 Hz, 2 H); 3
(s, 3H; 341 (m 4H; 3.58 (m 4H; 4.10 (s, 2 H; 4.19 (t, J=8.3
H; 5.36 (s, 1 H,; 6.86 (d, J=8.1 Hz, 1 H 7.07 (t, J=8.1 Hz, 1 H); 7.
(d, J=8.1 Hz, 1 H) Mass spectronetry: nethod A 20Retention tinme Tr (m
0.75; [MH :wol z088200iMiklr: nfz 367 Mehigng poi nt (Kehl/ek288698)13339
WO 2011/ 001114168PCT/ FR2010/ 051375 0 0O Stage 1: 5 N

The product is prepared according to the procedure described in
- example 68, using 200 mg of sodium [1-methyl-4-(morpholin-4-yl)-6-0x0-1,8-
dihydropyrimidin-2-yllacetate and 210 mg of 3-iodo-4-flucroaniline. 186 mg of
N-(3-iodo-4-fluorophenyl)-2-[1-methyl-4-(morpholin-4-yl)-6-ox0-1,6-
5 dihydropyrimidin-2-yllacetamide are obtained in the form of a white solid, the
characteristics of which are the following:
H NMR spectrum (400 MHz): 3.33 (s, 3 H); 3.40 (m, 4 H); 3.58 (m, 4
H); 3.90 (s, 2 H); 5.36 (s, 1 H); 7.22 (t, J=8.4 Hz, 1 H); 7.49 (m, 1 H); 8.11 (dd,
J=2.4 and 5.6 Hz, 1 H); 10.33 (broad m, 1 H)

10 Mass spectrometry: method B
Retention time Tr (min) = 3.50;

[M+H]": m/z 473; [M-H] m/z 471.

Example 94: Synthesis of 2-[2-(4,5-difluoro-2,3-dihydro-1H-indol-1 -yl)-2-
15 oxoethyl]-6-(morpholin-4-yl)pyrimidin-4(3H)-one

i

. N O
N
()

The product is prepared according to the procedure described in
example 5, but using 261mg of sodium [4-(morpholin-4-yl)-8-0xo-1,6-
dihydropyrimidin-2-yllacetate prepared in stage 2 of example 1, 383 mg of

20  4,5-difluoro-2,3-dihydro-1H-indole hydrochloride, and 254 mg of N-[3-
(dimethylamino)propyl]-N'-ethylcarbodiimide hydrochloride in a mixture of
0.32 ml of pyridine and 4 ml of N,N-dimethylformamide. 210 mg of 2-[2-(4,5-
difluoro-2,3-dihydro-1H-indol-1 -yl)-2-oxoethyl}-6-(morpholin-4-ypyrimidin-

4(3H)-one are obtained in the form of a pale pink, powdery solid, the
25 characteristics of which are the following:



1.1 g of sodium cyanoborohydride is gradually added to a solution of 1 g of
gramne in 20 mM of trifluoroacetic acid, under argon, cooled in an ice 10
bath, and stirred for half an hour at OC and then for 2 h at anbient
tenperature. The reaction mediumis plunged into 50 g of ice and

al kal i ni zed wsi 2@L B086 5004 um hydr oxi de, dis then | ur
times 30 mM of et hy)la%acet ate. The organll%@phase i's V\gg%égﬁ\%\,?ﬂ%yggtﬂ%?gof

wat er, dried over anhydrous nagnesi um sul phate, filtered, and then
concentrated to d‘n—ynmsééctrmﬁqno@ ed pressure. After a silica colum
purification, eluent: 85/15 v/v CH2C1Z/ MeOH, 660 ng of

(2, 3-di hydro- 1H ihéd 1t §-§I3'rblﬁh8lll') 0B At (7.1 aHi)rB 64 (0, Bkl i3aERI (S, 12 Hiyed 28I m of

apectronet ryr SR AMRRATIR 1 7 Kt et G (i e R ¢ hae
expected [ Mitf,:1 B,z 11607 (brodge, 12H) The product is prepared according

to the procedure described in exanple 5, using 220 ng of sodium
[ 4- (m)rph li n-4- ﬁs%sﬁﬁégfoin%trydﬂ‘ht?éﬂ dpyrimi din-2-ylJacetate, 300 ng of

(2, 3-di hydro-1H-i I.'-}]?/-i- thyl am ne and 210 ng of

N43- (di net hyl am no %&%‘%} H@ﬂ?jll car(ggdl i mde hydrochloride in a m xture

of 0.14 nm of pyr[lVbthe rafzcB 77 ; $MAH] -afh/2\3 76 di net hyl f or mami de. 206 ng of

212- (3-di net hyl a .

di hydr oi ndo1-1-y QQU%PBé}j[Népﬁer@%hﬁtﬁﬁqVﬁ-zﬁQ/@-3H— pyri m di n-4-one are

obtained in the formof a pink solid, the characteristics of which are the

10 follow n 1H NI\/Rspectrum(400 MHz): 2.22 (s, 6 H);

3 55 (m 18 Fxamaples 95 Slesi, 2 (2{4etlbrod snpars s A2, 00 ()
. 5.21 (s(‘mf’%';ﬁ?@% b‘té' i)SmE'mEPFﬂ‘«(?H%Qe(t J=8.1 Hz, 1 H): 7.29

(d J=8.1 Hz, ;802(d J8115Hz 1161(broadm1|—|)|\/ass
spectronetry: rret hod A Retention me Tr ( = 0.37; [MH : m z 398;
[ MF2H] 2+: mz 199.5 (base pe W
I
X N O

EN
B
The product is prepared according to the procedure described in
example 5, but using 200 mg of sodium [4-(morpholin-4-yl)-6-0x0-1,6-
15 dihydropyrimidin-2-ylJacetate prepared in stage 2 of example 1, 210 mg of 6-
fluoro-2,3-dihydro-1H-indole, and 194 mg of N-[3-(dimethytamino)propyi}-N'-
ethylcarbodiimide hydrochloride in a mixture of 0.12 ml of pyridine and 3 ml of
N,N-dimethylformamide. 184 mg of 2-[2-(8-fluoro-2,3-dihydro-1H-indol-1-yl)-2-
oxoethyl}-6-(morpholin-4-yl)pyrimidin-4(3H)-one are obtained in the form of a
20 white powder, the characteristics of which are the following:
"H NMR spectrum (400 MHz):
3.14 (t, J=8.3 Hz, 2 H); 3.37 to 3.45 (m, 4 H); 3.54 to 3.64 (m, 4 H);
3.76 (s, 2H); 419 (t, J=8.3 Hz, 2 H); 5.21 (s, 1 H); 6.83 (dt, J=2.0 and 8.6 Hz,
1 H); 719 to 7.31 (m, 1 H); 7.77 (dd, J=2.6 and 10.8 Hz, 1 H); 11.61 (broad
25 m1H)

Mass spectrometry: method A



20Mel ting point (Kofler bench): 243C. Exanple 116: Synthesis of
2-[2-(4-brono- 2, 3-di hydro- 1Hi ndol-1-0-2-

oxoet hyl ] - 3- net hyl - 6- (nor phol i n-4- yOpyri m di n4(3H) - one

di hydropyri m di n-2-yl ] acetate, 352 ng of 4-bronoindoline hydrochl oride and
254 ng of I\I-W@tZDTbIMbmmo)propylw et hysgar bodi i m dﬁchyﬁg@@ﬁbpésgg-;sn a
m xture of 201 pl of pyridine and 4.0 m of N, N-di nethyl formam de. ny
of 212-(4-bromo-2,3-d ihydro-1Hi ndol-1-y1l)-2-oxoethyl]-3-nmethyl - 6_ 5
(ror phol i n-4-yl )@eﬁenﬂm timé(BHminpe (6% obtained in the formof a pink

f h th foll n 1H NWR
Eﬁﬁﬁ'ﬂunf ?208“&3&* ?'EL 1”21} C$590jM\Q%C 357 e 30300\(Ms ?rasked 3 H; 3.39 (m
704 (1 3= ﬁzm'*'“%p“m‘(%ﬂ%ﬁ%chi %’%&t%&a? % 01 (d )=7.8 He. 110
Zi)lﬁ/agts sgeZt ?orretry met hod A Retention tine 'rI]'r (rznzg)C 1g E;% [:vgl_ﬂﬂ?marZ]d
; : 3 t n . 2 ' Exanmp
Exanpl o 175 XA 9, Syptadels” or5 323 mefii A3 sfRydro- T indolA-yi) 5-
di hydr o- lH-Id%lh#ﬂﬂ?m@rmm-h%}ﬁl}pﬁnﬁIHQHWQH)-BT%' Apyrim din-4(3H) - one

and2-{2-[ (2R) - 2- et hyl - 2, 3-di hydro-"1H 1 ndol - - oxoet hyl} - 6-
(nor phol i n-4-yOpyri m di n-4(3H)-one NNNN

H
O NWN
I
x-N O

N
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The product is prepared according to the procedure described in
example 5, using 500mg of sodium [4-(morpholin-4-yl)-6-oxo-1,6-
10  dihydropyrimidin-2-yljacetate, 510 mg of 2-methyl-2,3-dihydro-1H-indole, and
487 mg of N-[3-(dimethylamino)propyl]-N'-ethylcarbodiimide hydrochloride in
a mixture of 0.308 ml of pyridine and 8 mi of N,N-dimethylformamide. 400 mg
of 2-[2-(2-methyl-2,3-dihydro-1H-indol-1 -yh-2-oxcethyl]-6-(morpholin-4-
yl)pyrimidin-4(3H)-one are obtained in the form of a white powder, the
15 characteristics of which are the following:
"H NMR spectrum (400 MHz):
1.26 (d, J=6.1 Hz, 3 H); 2.65 t0 2.72 (m, 1 H); 3.18 to 3.44 (m partially
masked, 5 H); 3.54 to 3.63 (m, 4 H); 3.72 (d, J=15.7 Hz, 1 H); 3.92 (d, J=15.7
Hz, 1 H); 4.71 (m, 1 H); 5.20 (s, 1 H); 7.04 (t, J=7.8 Hz, 1 H), 7.18 (t, J=7.8
20 Hz, 1 H); 7.29 (d, J=7.8 Hz, 1 H); 7.96 (d, J=7.8 Hz, 1 H); 11.69 (broad m, 1
H) |
Mass specfrometry: method A
Retention time Tr (min) = 0.70;
[M+H]": m/z 355; [M-H]': m/z 353
25 Melting point (Kofler bench): 172°C.



N ON O 20 coN) The products were obtained by chiral chronmatographic
separation of 311 ng of . .

2-{2-[(2- et hyl - 2, 3-di hydr o- 1Hi ndol- 1-y1] - 2- oxoet hyl } - 6- (mor phol i n- 25
4-yl)pyrimdin-4(3H)-one (exanple 96) on a Chiral pak 1304 20 pm chiral .
colum (1080w@,2@01Lpo01BI4L5 cm, eluentjsacetonitri Iﬁéi-;gm@p?y\@gh?y 10;
flow WD 2011/001114171PCT/ FR2010/ 051375 rate: 185 nnl/mn. After .
purification, 160 ngy of _ _
(+)-2-{2-[(2-net hyl -2, 3-di hydrolHindol-1-y1]-2-oxoet hyl}-6- (nor pholin-4-yO
pyrim di n4(3 e_obt ai ned as first enantionmer, in the formof a

~ pi nk anor ph \;’-"ggfﬁ g-; $mth@|$§$'af:Néﬁ?»i-@kiﬂugrmnemibﬁ-fbmovhenvmz-ﬂ 293 1%2

: ' , S .ar oad, with: 1.
o oee’s romeiatigomAinulips X ER e it R ofIfradl gyigtamle ) ) °3
H: 3.42 (m 4 H: 3.60 (m 4H): 3.72 (d, J=15.7 HF, 1 H); 3.92 (d, J=15.7
Hz, 1 H; 472 (m 1 H; 520 (9, 1 FD:_7'§O4 (t, 347.8 Hz, 1H); 7.18 (t,
J=7.8 Hz, 1 H: 7.28 (d, J=K : : 78 Hz, 1 H); 11.67
(broad 10 m 1 H) [

o |l

SN

The product is prepared according to the procedure described in
example 5, but using 275 mg of sodium [1 -methyi-4-(morpholin-4-yl)-6-oxo-
1,6-dihydropyrimidin-2-yllacetate prepared in stage 1 of example 68, 322 mg
of 3-(difluoromethyi)-4-fluoroaniline {(example 76, stage 2), and 250 mg of N-

10 [3-(dimethylamino)propyl]-N'-ethylcarbodiimide hydrochloride in a mixture of
0.16 ml of pyridine and 4 ml of N,N-dimethyliformamide. 98 mg of N-[3-
(difluoromethyt)-4-fluorophenyl]-2-[1-methyl-4-(morpholin-4-y1)-6-oxo0-1,6-
dihydropyrimidin-2-ylJacetamide are obtained in the form of a white solid, the
characteristics of which are the following:

15 'H NMR spectrum (400 MHz):

7 3.34 (s, 3 H); 3.39 (m, 4 H); 3.58 (m, 4 H); 3.92 (s, 2 H); 5.36 (s, 1 H);
7.20 {t, J=54.3 Hz, 1 H); 7.34 (t, J=9.5 Hz, 1 H); 7.68 (m, 1 H); 7.89 (m, 1 H)
10.45 (s, 1 H)
Mass spectrometry: method B
20 Retention time Tr (min) = 3.29;
[M+H]": m/z 397; [M-H]: m/z 395,

Example 98: Synthesis of 2-(1-methyl-4-morpholin-4-yl-6-ox0-1,6-
dihydropyrimidin-2-yf}-N-(3,4,5-trifluorophenyl)acetamide



Mass spectronetry: method A Retention time Tr (mn) = 0.70; [MH : m z 355;
[MHr:pniz 353; y Optical rotation: up = +65.0 +/- 1.3 (c=1.736 ny
in 0.5 nL of 15 nethanol); Then the second enantioner, i.e.: 143 ngy
of (-)-2-{2-[(2-nethyl-2, 3-

di hydr o- ll-l-lwdozellydMﬂlaxoet hy1} - 6- (mpgphol i n- 4- yppgéﬁ./gkgbﬂoflb lilg
obtained in the formof a white anorphous solid, the characteristic
whi ch 20 are the foll ow ng: 1H NWR spectrum(400 VHz) :
batch, the signals are broad, with: ;1.26 (d, J=6.8 Hz, 3 H); 2.45 (m
partially masked, 1 H); 2.69 ( 1 gl); 3.41 (hh 4 H); 3 61 (m 4 H); 3.72 _
S (d, J=15:-77Hz, 1 H); 3.92 (d, . € F1 H); 5.20 (s, 1 H;
7.04 (t, J=7.8 Hz, 1 H); 7.18 (t, 7.28 (d, J=7.8 Hz, 1
H; 7.96 (d, J=7.8 Hz, 1 H); 11.6 hsSS spectronetry: nethod
A Retention time Tr (min) = 0.70;
rotation: ap = -72.8 +/- 1.2 (c=2.3

.-7n i s
s~ of
for this

M in 0.5 mE of methanol). 30 ONN O

O

The product is prepared according to the procedure described in
example 68, using 200 mg of sodium [1 -methyl-4-(morpholin-4-yl}-6-ox0-1,6-
5 dihydropyrimidin-2-yljacetate, 214 mg of 3,4,5-triflucroaniline, and 180 mg of
N-[3-(dimethylamino)propyl]-N'-ethyicarbodiimide hydrochloride in a mixture
of 0.12 mt of pyridine and 2.5 ml of N,N-dimethylformamide. 72 mg of 2-(1-
methyl-4-morpholin-4-y|-6-0xo0-1 ,8-dihydropyrimidin-2-yl)-N-(3,4,5-
trifluorophenyl)acetamide are obtained in the form of a cream solid, the
10 characteristics of which are the following:
' "H NMR spectrum (400 MHz): 3.33 (s, 3 H); 3.39 (m, 4 H); 3.58 (m, 4
H); 3.93 (s, 2 H); 5.36 (s, 1 H); 7.46 (dd, J=6.4 and 10.3 Hz, 2 H); 10.58
(broad s, 1 H)
Mass spectrometry: method B
15 Retention time Tr (min) = 3.47;
[M+H]*: m/z 383; [M-H]: m/z 381
Melting point (Kofler bench): above 266°C.

Example 99: Synthesis of N-~(1-methyl-1H-indol-4-y1)-2-[4-(morpholin-4-
20 yl)-6-oxo0-1,6-dihydropyrimidin-2-ylJacetamide

H H
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The product is prepared according to the procedure described in exanple 68,
using 275 ng of sodium]|[1l-nethyl 4 (norpholin-4-yl)-6-o0x0-1,6- 5

di hydropyri m di n-2-yfl acetate, 254 ng of 3-nethylindoline hydrochl oride and
254 ng of N 3-(di met hyl am no) propyl kN - et hyl carbodi i m de hydrochloride in a

m xture of 1Wad péidpfogyridline and 4.0 msof N, N-di neﬁ@yyﬁgﬁm?i 1396 g of
3-nmethyl-2-12-(3-nethyl-2,3-d ihyd ro-1 Hi ndol-110-2-oxoet hyl %-(m)rp

hol i n-4- yl)pyrimdin- 4(3H) one are obtained in the formof a pink powder,
the 10 characteristics of which are the follow ng: 1H NWVR

spectrum (400 M'|22m11 319 ( rldin\a6 83U9 m§ Hbf BNﬁg (&@etﬁﬂzﬁ%q@fgﬁm&]ﬂqo (s 2

3.49 (m 1.H
. 4.36 (t, eth)glggrbpdpmldqh ro@lcg@le( gnd jZ?IQ)mg?ofOﬁi—r(lethleﬁﬂ—uﬁ)ddﬂzti yiantihe 7. 17

g:)écfrzgﬁgt Heareladfics 0 2oflion 3 o 4 o Db Sordieady  Bion-bhe o
[MH: m3 %ﬁydvbbynlmgilm@l-ﬂacé@é | FrephRRic ) s5tagieSE. of28x&mpiaPh € it 20mi of -

Synt hesi s of

2-{ 242- (et H}B%H@Wtﬁ)vliarma@léﬁhyah@ 1NepgteN - Miyture 2-iox stitrad 1)at6- &mbiguiol i n4-

1 rimd e d ccordln to
{ne! procedur g Becaabdd 7 helimyeng 410 BRERHE el BISCBRGRR esur?
[2 4( ( n}[)L phol i\Watsnand- éihpkan—elaig—arélddﬂéd(mw ihel b oliidg Yhikare istifis sttRd®r Of
nme oX ne an
N[ 3- ( di rre%/ﬁd;'?lﬂ"?’rg Q%Pm%taiw QE@. iltered offy and dinsediwith water, sthyd ur e of

162 pl of f

3570, HOP LSt ol et i Bl BN TR0 s 3y o
(nor phol i n- #fyCpyri m di n- 4l’(\lé(l4i)meﬂnql aHendbttaryI)@l[é -(morphofieuying-axdeege
powder, the O%Wrgﬁytm rldS in EZ ?]acetamlde are oebtalrr]]%df |%| tlh%m%o?r% of a pinkish solid,

the characteristics of which are the following:
"H NMR spectrum (400 MHz): 3.42 (m, 4 H); 3.60 (m, 4 H); 3.73 (s, 2
15 H); 3.78 (s, 3 H); 5.21 (s, 1 H); 6.67 (d, J=2.9 Hz, 1 H); 7.08 (t, J=8.1 Hz, 1 H);
7.19(d, J=8.1 Hz, 1 H); 7.29 (d, J=2.9 Hz, 1 H); 7.60 (d, J=8.1 Hz, 1 H); 9.85
(broad s, 1 H); 11.68 (broad m, 1 H)
Mass spectrometry: method
[M+H]": m/z 366; [M-H]": m/z 368.

20
Example 100: Synthesis of 2-[2-(4-methyl-2,3-dihydro-1H-indol-1 -yl)-2-
oxoethyl]-6-(morpholin-4-yl)pyrimidin-4(3H)-one
H
O N\(\”/N
I
N\ O
ENj
O
25 The product is prepared according to the procedure described in

example 5, using 261mg of sodium [4-(rhorpho|in-4-yl)-6—oxo—1,6-
dihydropyrimidin-2-ylJacetate, 339 mg of 4-methylindoline hydrochloride, and



101H NWR spectrum (400 MHz): 2.84 (d, J=16.4 Hz, 1 3.26 (s, 3 H); 3.34
to 3.46 (mp 7 H); g.60 (m 4 H; 3.79 (d, j=15.6 Hz, H; 4.00 (d, J=15.6
H; 4.80 (m 1 H,; 520 (s, 1 H; 7.03 (t, J= Hz, 1 H,; 7.17 (t,
Hz, 1 H; 7.27 (d, J=7.8 Hz, 1 H); 7.93 (d, J=7.8 Hz, 1 H); 11,66
oad s, 1 Wp m@3d/spettdonetry: nethodsB 15Ret enti qitl/iFe ol /0813 5=
3.26; [MrH|: mz 385; [MH: mz 383 Melting point (Kofler bench):

112- 115C. Exanpl e 121: Synt hesi s of
2- [ 2- ( 4- et hokp4 mG-odli N dinfetthylaniirio)propy)]-N-et@flcarbodiimide hydrochloride in
oxoet hy11- 6- (nor phol i %ﬁé}{l }&ni,m di ngAéSH) -one.. .0 The product is
prepared acc8r §t0(§ RF BYddine @ng € mnltd dN. Nrdignedhiyifosmemidie.i 2i¢) maf miJGgf |
Sod! um, L { rouplaldhemdr-2 6)aify@orihifoiSr- i DYeliauit 8l fosiiain dacet at e
- (et hoxy)i _ _ _

&?S?Mi met hyvalgyrﬁbi}im-é@ﬁ)}ommirbybbmirtmﬂiih ntrde fowylr ofc bl Gudttiga i crystalingt ure
of 162 pl of ripitne nd 4.0t.n1 Pf hNhN di tfhI | for mam de. 260 ng of 24244-
et hoxy- 2, fdPﬁ%’gFo-H?-lpﬁﬂ%@@ Ics of which are t 6340 owing: g in the
-y1) - 2- oxoet hy1] - &4 NIIRRPRLIrOHIADOMIER): 321 (4 G3H), 008 (@185 SRLAI DS
f)c/)rin of a whi %/e] owder , %{@he rclﬂ\‘;(irzlact eriE)s?l cs(of(rislhg ( E'Si

3.42 (m, 4 H); 3.61 (m, 4 H); 3.75 (s, 2 H); 4.15 (t, J=8.3 Hz, 2 H); 5.20 (s, 1

H); 6.85 (d, J=8.0 Hz, 1 H); 7.07 (t, J=8.0 Hz, 1 H); 7.85 (d, J=8.0 Hz, 1 H);

11.62 (broad m, 1 H)

10 Mass spectrometry: method B

H) ;
1
7.8

Retention time Tr (min) = 3.31;
[M+H]": m/z 355; [M-HJ: m/z 353
Melting point (Kofler bench): above 260°C.

15 Example 101: Synthesis of 2-[2-(3-methyl-2,3-dihydro-1H-indol-1-yl)-2-
oxoethyl]-6-(morpholin-4-yl)pyrimidin-4(3H)-one

H
O N

Ty

~_N O ==
O
O

The product is prepared according to the procedure described in
20 example 5, using 500mg of sodium [4-(morpholin-4-y)-6-0x0-1,6-
dihydropyrimidin-2-yljacetate, 170 mg of 3-methylindoline and 487 mg of N-
[3-(dimethylamino)propyl]-N'-ethylcarbodiimide hydrochloride in a mixture of
310 pl of pyridine and 6.0 ml of N,N-dimethylformamide. 367 mg of 2-[2-(3-

methyl-2,3—dihydro-1 H-indol-1 -yI)-2-oxoethyI]—6—(morp holin-4-yl)pyrimidin-
25 4(3H)-one are obtained in the form of a white crystalline powder, the



10 which are the foll ow ng: 1H NMR spectrum (400 MHz): 1.33 (t,
J=6.8 Hz, 3 H; 3.03 (t, J=8.6 Hz, 2 H; 3.42 (m 4 H; 3.61 (m 4 H),; 3.73
(s, 2 H; 4.06 (q, J=6.8 Hz, 2 H); 4.14 (t, J=8.6 Hz, 2 H; 5.20 (s, 1 H;
6.68 (d, J=8.1 Hz, 1 H; 7.12 (t, J=8.1 Hz, 1 H); 7.63 (d, J=8.1 Hz, 1 H);
11 61 (broadws, 2&111:1)00,‘.6%5 spectromet ryssmet hod B R@@;@ i?k@ﬁ‘l%}/ﬁ?%?ﬁs(m n)
= 3.48; [MtH: mz 385 [MH: mz 383 Melting point (Kofler benc 257C.
20 Exanpl e122: Synt hesi sof 1- ([ 4- (nor phol i n-4-y1) - 6- oxo- 1, 6-
di hydr opyr i nchdiracigriglidsacfoilyith afe thelidiydirgy: 1H i ndol e- 2- carboxanmi de 0

The product is pr d accordln to the rocedure described in exanple 5,
using 261 ng of sﬁ'ﬁﬁ He%tﬁ‘iﬂ“dﬁ MH2): 9153(61, g%6.81H5-3 H); 3.42 (m, 4 H);

of "N 3o O e ot i ) S8 h e HIER ot 42 S AT JRE B DA o

of 162 pl of4 BRIl d=Be Had! )05 2H (ﬁffj H)N@M’Eé)ﬂlg B!WW;HCS? y1|8|9@ mglﬂ-lhydro "
r.mdl n- -

|1ﬁ£|3| (em[z)r Lkﬁa?nzﬁda‘! gf(gtﬁl?aﬂdg)i 01 (o7t hizof FA: mimﬁ?dbmm 1H

h t t h 101 H NMR spectrum (400 M—Iz):
ST (d 9516 9 H e e T 5 1) 3 54 0 3. 63 (m 5 %

3.77 (d. J=15.7 Haetemtman fim@. D7(nid}i= Q73 8 and 9 1 I7—|2231(I—|);J5723 (s 1 ;)o
J=7.8 ,

% E}aroad s, HZ[MS”JH]?"‘?@?(%'?&%HL H@itg 01 (d, J=7.8 Hz, 1 H); 11 "5

(broad m 1 H) 13WBAgIBARKENBH BefioHTeARRE 266 ention time Tr (min) -

. 50; 10
Example 102: Synthesis of 2-[2-(4-fluoro-2,3-dihydro-1H-indol-1-yl)-2-
oxoethyl]-3-methyl-6-(morpholin-4-yi)pyrimidin-4(3H)-one

pr@

O

The product is prepared according to the procedure described in
15 example 68, using 275 mg of sodium [1-methyt-4-(morpholin-4-y1)-6-oxo-1,6-
dihydropyrimidin-2-yllacetate, 274 mg of 4-fluoroindoline and 254 mg of N-[3-
(dimethylamino)propyl]-N'-ethylcarbodiimide hydrochloride in a mixture of
161 ul of pyridine and 4.0 mi of N,N-dimethylformamide. 102 mg of 2-[2-(4-
fluoro-2,3-dihydro-1H-indol-1-yl}-2-oxoethyl}-3-methyl-6-(morpholin-4-
20 yi)pyrimidin-4(3H)-one are obtained in the form of a pale pink powder, the
characteristics of which are the following: _
"H NMR spectrum (400 MHz): 3.19 (t, J=8.4 Hz, 2 H); 3.31 (s, 3 H);
3.39 (m, 4 H); 3.57 (m, 4 H); 4.12 (s, 2 H); 4.25 (t, J=8.4 Hz, 2 H); 5.36 (s, 1
H); 6.87 (t, J=8.7 Hz, 1 H); 7.22 (m, 1 H); 7.84 (d, J=8.1 Hz, 1 H)
25 Mass spectrometry: method A |
Retention time Tr (min) = 0.73;



[MeHr: miz 384; [MH: mz 382 Melting point (Kofler bench): above 260C. 20
Exanpl e 123: Synthesis of 3-methyl-2-[2-(2-methyl -2, 3-di hydro-1Hindol 1
-y1) - 2- oxoet hy11l- 6- (nor phol i n-4-yQpyri m di n4(3H) -one WO _
2011/ 001114176PCT/ FR2010/ 051375 The product is prepared according
to the proceWarzoukbseoibed in exanpl e 68sgusing 550 ﬁng{?Rggg r 1375

[ 1- net hyl - 4- (nor phol i n-4-y1)-6-0xo0-1, 6- 5 di hydropyri m di n- acet at e,
400 ng of 2-nethylindoline and 500 ngy of

N[ 3- (di net hyl am r{cb/]*ﬂ-ﬂ]&prylllj SNB e[lvhlyl![ cm]i)gml m de hydrochloride in a mxture
~of 320 pl of pyrlﬂ p N- di rrethylforrram de. 37 ng of

3- et hyl - elting pOInt (Koﬂer bench) 244°

[ 2-(2- rrethyl 2 3-di hydro-1Hi ndol-1-y1)-2- oxoethyl] 6- (nor phol i n- 4-

yl) pyri m di r‘Eﬁ@@ one 4gke ob{zﬁfeﬂ@gﬂdg)\&&%;j&ﬁ%'%‘mgop lbgowder thet r18m

characteristics whi ch are

(400 MHz) 5 1megplialin-d=@d-FHgyrimidit4-8nd0 (d, J=15.9 Hz, 3. 23 to 3.30

(s masked, 3 H; 3.40 (m 5 H); 360(m 236; 40i|(_|;j \;ég E()tHzJ%Iél)i_lz

.2 d, J=16.9 Hz, 1 470 (m H H); : =7. ,

o o H; 7.95 (d, J=7.8 15
r-(mn) = 0.75; [MtH:

1 H; 7.18 (t, J=7.8 Hz, 1 H);0Z, W ,
Hz, 1 H Mass spectronetry: nethdd et e
mz 369; [MH: mz 367 Melting o\ntN( Kof ller bg
N
()
The product is prepared according to the procedure described in
example 5, using 261mg of sodium [4-(morpholin-4-yl)-6-0x0-1,6-
10 dihydropyrimidin-2-yljacetate, 274 mg of 5-fluoroindoline and 254 mg of N-[3-
(dimethylamino)propyl]-N'-ethylcarbodiimide hydrochloride in a mixture of
0.16 ml of pyridine and 4 ml of dimethylformamide. 197 mg of 2-[2-(5-fluoro-
2,3-dihydroindol-1 -yl)-2-oxoethyl]-6-morpholin-4-yi-3H-pyrimidin-4-one are
obtained in the form of a very pale pink powder, the characteristics of which
15 are the following:
"H NMR spectrum (400 MHz, § in ppm, DMSO-ds): 3.18 (t, J=8.2 Hz, 2
H); 3.42 (m, 4 H); 3.60 (m, 4H); 3.74 (s, 2 H); 4.16 (t, J=8.2 Hz, 2 H); 5.20 (s,
1 H); 6.98 (broad t, J=8.9 Hz, 1 H); 7.12 (broad d, J=8.9 Hz, 1 H); 8.00 (dd,
J=5.3 and 8.9 Hz, 1 H); 11.61 (broad m, 1 H).
20 Mass spectrometry: method A
Retention time Tr (min) = 0.70;

[M+H]": m/z 359; [M-H]: m/z 357
Melting point (Kofler bench): 264°C.

25 Example 104: Synthesis of 2-[2-(4-chloro-2,3-dihydro-1H-indol-1-yl)-2-
oxoethyl]-3-methyl-6-(morpholin-4-yl)pyrimidin-4(3H)-one



20 Exanple 124: Synthesis of 242-(6-fluoro-2,3-di hydro-1Hindol-1-y1l)-2-
oxoet h;/r})] - 3- net hyl>/- 6- (nor phol i n- 4- Apyri m di n4(3H) - One WD 2011/001114
177PCT/ FR2010/ 051375 0 The product is pre]E)ar eg_ according to the
rocedure described in exanple 68, using 275 ng of sodium

I[ol nmet hyl - 4- Weo2phd)/0012141) - 6- oxo- 1, 6- 157di hydropyrp@rgiygzglﬁpbgqu@te
205 ng of 6-fluoroindoline and 254 ng of N-[ 3- f
(di nmet hyl am no) propyl] - N - et hyl carbodi i m de hydrochloride in a mxture o
161 pl of pyridine and 4.0 m of N, N dinethyl forram de ] 140 ng of 2-[2-(6-
fluoro-2, 3-di hydro-1 Hindol-1-y1l)-2-oxoet hyl ]{- 3- yt*- 6- (m or phol i n4-
~yCpyrim d| - 4(3H) - one are obt ai . \ gery pal.e pink powder,
10 the characteristics of vvhlch8a thZq zfal) O\:/))VI g a5 (mpartiall:_IyNNR
spectrum (400 MHz 3.14 (t, J o 3 .

rrgsked 7(H) 3523(m 4 H); 411\,I\21|—|), 4.22 (t, J=8.2 Hz, 2H) 5.-36
(s'lH); 6.84 (t, J=8.7 Hz, 26 (m 1H);777(broadd =10. 3 Hz,
1H) 15Mass spectronetry rrethod Af jwtlon time Tr (mn) 0.73; [I\/H—I]

mz 373; [MH: mz 371
0O

The product is prepared according to the procedure described in
example 68, using 275 mg of sodium [1-methyt-4- ~-(morpholin-4-yl)-6-oxo-1,6-
5 dihydropyrimidin-2-yfJacetate, 307 mg of 4-chloroindoline and 254 mg of N-[3-
(dlmethyfammo)propyl] -N'-ethylcarbodiimide hydrochloride in a mixture of
161 pl of pyridine and 4.0 ml of N,N-dimethylformamide. 84 mg of 2-[2-(4-
chloro-2,3-dihydro-1H-indol-1 -yl)-2-oxoethyl}-3-methyl-6-(morpholin-4-
yl)pyrimidin-4(3H)-one are obtained in the form of a slightly pinkish powder,
10 the characteristics of which are the following:
H NMR spectrum (400 MHz): 3.18 (t, J=8.4 Hz, 2 H); 3.31 (broad s, 3
H); 3.39 (m, 4 H); 3.58 (m, 4 H); 4.11 (s, 2 H); 4.23 (t, J=8.4 Hz, 2 H); 5.36 (s,
1 H); 7.09 (d, J=8.1 Hz, 1 H); 7.22 (t, J=8.1 Hz, 1 H), 7.96 (d, J=8,1 Hz, 1 H)
Mass spectrometry: method A
15 Retention time Tr (min) = 0.81;
[M+H]™: m/z 389; [M-H]: m/z 387
Melting point (Koffer bench): 235°C.

Example 105: Synthesis of N-(1-benzothiophen-4-yl)-2-[4-(morpholin-4-
20 yl)-6-oxo-1,6-dihydropyrimidin-2-yljacetamide



Mel ting point (Kofler bench): 223C. 20 Exanple 125 and Exanpl e 126:
Separation of 2-{2-[(35)-3-nethyl-2, 3-

di hydr o- 1H i ndol - 1-y1] - 2- oxoet hy1} - 6- ( nor phol i n- 4- Apyri m di n-4(3H) - one and
2-{2-[(3R) - 3-net hyl - 2, 3-di hydro- 1Hi ndol - 1-y11- 2- oxoet hy1} - 6-

(nor phol i n- 4Wpgolnyaonid4 3H) -one WO 203/ 0011141785@}//533919//95,#%2%

The products were obtained by chiral chronatographic separatioh o

of 2-{2-[3-methyl-2, 3-di hydro-1Hindol-1-yl]-2-oxoethyl}-6-(norpholin- 5
4-yl) pyri m din- 4(3H) one (exanple 101) on a Chiral gaksa T304 20 pm chiral
col um (1100 g, 20 pm 8/35 cm_ el lHEI’ltZ heptHne/ehanI/rret hanol :
25/ 401 35: - fl.ow rate: 200 .m /i if? W LiNag ety 88 ng of (+)-2-{2-[3-
met hyl- 2, 3-di hydro- 1Hi ndol-1-yl]-2- q oet Hy1} - p hol i n-4-yOpyrimid
n- 4(3H)-one are obtained, as fir eplnt i qwer, he formof a white
powder, the 10 characteristics of ch are the forl ow ng:

1H NWVR spectrum (400 WMHz): 1.29 (d, »J=6.8 Hz, 3 H) 3.42 (m 4 H; 3.49

1H); 3.60 (m 4 H); 3.68 (dd, J= SQN];E 10.1 Hz, 1 H); 3.75 (s, 2 H); 4%
=8.

m
3

(t,J:10.1Hz,1H);521(s 4 (t, J=8.0 Hz, 1 H): 7.18 (t, J=8.0

Hz, 1H); 7.27 (d, J=8.0 Hz, (d, J=8.0 Hz, 1 H); 1161(broadm
1 H 15Mass spectronetry: rrethod A Qetentlon tlrre Tr (mn) 0.72; [MtH]:

2 355 (0 S5O Rl [ skaln ot i3 S rinSe
(-)- 2. {2-]3- etbyihylboziusude hydrochlorlde and 223 mg of benzo[B]thiophen-4-ylamine .
obt 21 ned 1 n PREIBHIDA SOlufiot & piicad, of E&ﬁéh&éhﬁ@%&i;&#m%?e -
}_Qe 1; O:—il) OWSFtthdropynmldln-Z 2y5]acetaée ]ﬂ'r'ebqr%ds P‘ggt)a{g;% 04128%%: (1)8 i gzdr(rﬁj PIJ =6. 8
and 10.3 Hz N N-éllyneteylﬂ:gn(agnlde HIhe reaction mixture is stired at ambient
temperature for 15 hours, and then concentrated under reduced pressure.
Water and ethyl acetate are added and the resulting mixture is thus stirred for
30 minutes. The precipitate formed is filtered off, and rinsed with water, ethyl
10 ether and petroleum ether. The solid obtained is dried under vacuum. 262 mg
of N-(1 -benzothiophen-4-yl)-2-[4-(morpholin-4-y1)-6-ox0-1 ,6~dihydropyrimidin-
2-yllacetamide are obtained in the formed of an off-white solid, the
characteristics of which are the following:
"H NMR spectrum (400 MHz): 3.43 (m, 4 H); 3.60 (m, 4 H); 3.74 (s,2
15 H); 5.21 (s, 1 H); 7.34 (t, J=7.9 Hz, 1 H); 7.65 (d, J=5.6 Hz, 1 H), 7.71 t0 7.82
(m, 3 H); 10.17 (broad m, 1 H); 11.70 (broad m, 1 H)
Mass spectrometry: method A
Retention time Tr (min) = 0.66;
[M+H]": m/z 369; [M-H]: m/z 371.
20

Example 106: Synthesis of 2-{2-[2-(hydroxymethyl)-2,3-dihydro-1H-indol-
1 -yl]-2-oxoethyl}-6-(morpholin-4-yl)pyrimidin-4(3H)-one



4.33 (t, J=10.3 Hz, 1 H; 5.21 (s, 1 H; 7.05 (t, J=8.0 Hz, 1 H); 7.18 (t,
J=8.0 Hz, 1H); 7.27 (d, J=8.0 Hz, tH); 8.01 (d, J=8.0 Hz, 1 H); 11.60

(broad m 1 H) Mass spectronetry: nmethod A Retention tine Tr (mn) = 0.72;
S5[MtHl: mz 355; [MH: mz 353; Optical rotation: ap = -13.0 (c=1.386 ny

in 0.5 nl of NOMBD)1/®EXHIpt e 127: Synt hesss of PCT/FR2010/051375
242- (5, 6-di fluoro-2, 3-di hydro- 1H i ndol-1-yl)-2-
oxoet hyl ] - 3- net hyl - 6- (nor phol i n-4- Apyri m di n-4(3E1)-one 0 100 The

product is prepared according to the procedutd descri bed in exanple 68,
using 275 ng of sodium[1-nmethyl 4 (norpholip-4-yl)-6-oxo-1,6-
di hydropyrimdi n-2-yfl acetate; 232wy of 5,6~ f.kuoroi ndoli ne and 254-"ngy of--

N[ 3- (di met hyl am no) propyl kKN - et hyl carbodi i m def hy rochloride in a mxture
15 of 161 pl of pyridine and 4.0J41 Kf NA-di ngth rmam de. 167 ng of

2-[ 2- :
(5, 6-difluoro-2, 3-di hydro-1H i ndol- 1-y}k¢‘- 2- Qxoet - met hyl - 6- (nor phol i n-
4- yQpyrimdin-4(3H)-one are obtain the formof an off-white powder,

the characteristics of which are thejfollow ng: 1H NVR spectrum (400 MHz):
3.16 (t, J=8.6 Hz, 2 H); 3.31 (s, . 20 3.39 (m 4H,; 3.58 (m 4 H);

4.11 (s, 2 H; 4.22 (t, J=8.6 Hz, 2 H);] 5.36 (s, 1 H); 7.37 (dd, J=8.9 and
10.3 Hz, 1 H); 7.95 (dd, J=7.5 and 12.1 Hz, 1 H) Mass spectronetry: nethod
A Retention tinme Tr (mn) = 0.76; [MBH : mz 391; [MH: mz 389 25Mel ting

point (Kofler berttie) pr@h@f is prepared according to the procedure described in
example 5, using 261mg of sodium [4-(morpholin-4-yl)-6-oxo-1,6-
dihydropyrimidin-2-yllacetate, 298 mg of 2,3-dihydro-1H-indol-2-yimethanol
5 and 249 mg of N-[3-(dimethylamino)propyl]—N‘-ethylcarbodiimide
hydrochloﬁde in a mixture of 322 ul of pyridine and 4.0ml of N,N-
dimethylformamide. 212 mg of 2-{2-[2-(hydroxymethyl)-2,3-dihydro-1H-indol-
1-yl]-2-oxoethyl}-8-(morpholin-4-yl)pyrimidin-4(3H)-one are obtained in the
form of a pale pink crystalline powder, the characteristics of which are the
10 following:
'H NMR spectrum (400 MHz): 2.86 (d, J=16.1 Hz, 1 H); 3.25 (dd, J=8.6
and 16.1 Hz, 1 H); 3.34 0 3.43 (m, 5 H); 3.51 (m, 1 H); 3.60 (m, 4 H); 3.81 (d,
J=15.9 Hz, 1 H); 4.01 (d, J=15.9 Hz, 1 H); 4.64 (m, 1 H); 5.13 (broad m, 1 H);
5.20 (s, 1 H); 7.03 (t, J=7.8 Hz, 1 H); 7.16 (t, J=7.8 Hz, 1 H); 7.26 (d, J=7.8
15 Hz, 1H); 7.94 (d, J=7.8 Hz, 1 H); 11.63 (broad m, 1 H)
Mass spectrometry: method B
Retention time Tr (min) = 2.80;
[M+H]": m/z 371; [M-H]: m/z 369
Melting point (Kofler bench): 200°C.
20

Example 107: Synthesis of 2-[4-(morpholin-4-yl)-6-0x0-1,6-
dihydropyrimidin-2-y|]-N-{2-[2-(piperidin-1 -yl)ethoxylphenyl}acetamide



Exampl e 128: Synthesis of 242-(4,5-difluoro-2, 3-di hydro-1Hindol-1-yl)-2-
oxoet hyl ] - 3- net hy1- 6- (nor phol i n4-y1) pyrim di n-4(3H)-one ONN O 5The product
is prepared according to the procedure described in exanple 68, using 275
ng of sodium[1-nethyl 4 (norpholin-4-yl)-6-o0xo0-1, 6-

di hydr opyri nWdi ao2iybdpacesate, 287 ng ofigé, 5- dlfluorgb@¢9h26§0?h§&§9P|Oride
and 254 ng of N 3-(di net hyl am no) propylFN - et hyl carbodi i m de hydrochl ori de
in a mxture of 241 pl of pyridine and 4.0 M of N, N 10 di et hyl f or mam de.
155 nmg of 2-[2-(4,5-difluoro-2,3-di hydro-1Hindo <yl)-2-

oxoet hy1] - 3- net hyl - 6- (nDrpholln 4-yOpyrim di n-4({H) Jone are obtained in the
formof a brick-red col oured powder, the charac er stlcs of which are the

fol | ow ng: 1H NMR s ectrum 3.25 (t, J=8.4 Hz,
2 H; 3.31 (s, 3 H; 15339(m4; \r&ﬁf&l 411(s 2 H; 4.27
(t, J=8.4 Hz, 2 H); 5.36 (s, 1 H 23 779(dd J43and89

Hz, 1 H) Mass spectrometry: method te?it ime Tr (mn) 0.77; [MtH]:

Exanmpl e 129: Synthesis of 242-(1, 3- dr o- 2H-i soi ndol- 2-y9- 2-
oxoet hyl ] - 6- (nor phol i n-4- Apyri m di n4{t3H) -one 0 o--- The product IS

o o not ne. 201 PHEIn A B BRI o ) R ot R T
g;\gxo- 1, 6- diénainplpyr M disig2- 260 ae@t ajfe S6ARAY e WU-{MofSRMUR- 41y|?-f6-8>’<‘@rf,r§-e 1
dihydropyrimidin-2-yljacetate, 303 mg of 2-(2-piperidin-1-

5 vylethoxy)phenylamine and 300mg of N-[3-(dimethylamino)propyl]-N'-
ethylcarbodiimide hydrochloride in a mixture of 2 ml of pyridine and 2 ml of
dimethylformamide. 255 mg of 2-[4-(morpholin-4-y)-6-oxo0-1,6-
dihydropyrimidin-2~yl]-N-{2—[2-(piperidin—1-yl)ethoxy]phenyl}acetamide are
obtained in the form of a beige solid, the characteristics of which are the

10 following:
'H NMR spectrum (400 MHz): 1.37 (m, 2 H); 1.43 to 1.53 (m, 4 H);
2.40 (m, 4 H), 2.65 (t, J=6.0 Hz, 2 H); 3.43 (m‘, 4 H); 3.60 (m, 4 H); 3.68 (s, 2
H); 4.13 (t, J=6.0 Hz, 2 H}; 5.22 (s, 1 H); 6.89 (m, 1 H); 7.00 to 7.13 (m, 2 H);
7.93 (d, J=8.3 Hz, 1 H); 9.30 (broad m, 1 H)
15 Mass spectrometry: method B
Retention time Tr (min) = 2.20;
[M+H]": m/z 442; [M-H]: m/z 440.

mz 391; [MH: rniz 389 20Melting gnnt (Kof I er bench): above 260C.

Example 108: Synthesis of N-[2-(2-methoxyethoxy)phenyl]-2-[4-
20 (morpholin~4-yl)-6-oxo-1,6-dihydropyrimidin-Z-yI]acetamide



5 115 mM of a 2Msolution of trinethylalumnium in a mxture of 20 m of
tol uene and 10 m of tetrahydrofuran. 80 ng of

242- (1, 3-di hydro- 2H i soi ndol-

2-y1l) - 2- oxoet hyl ] - 6- (nmor phol i n-4-yQpyri m di n-4(3H)-one are thus obtained in
the formof wownoie/Pewdes, the charactegistics of oW ng:
1H NVR Spectyam (460 ME : 3.30 (m 4 HeY 3. 50 (m \QPF?PF%@];WSSEB% H)
4.67 (s, 2 H; 4.90 (s, 2 H; 519 (s, 1 H; 7.26 to 7.42 (m 4 H; 11.60
(broad m 1 H) Mass spectronetry: nmethod A Retention tinme Tr (mn) = 0.60;
[MeH : mz 341; EMFly: nmiz 339 15Melting poi nt (Koflel bench): above 260C.
~ Exanpl e 130: Synthesis of N (1-benzothiophen-4-y1l)-2-L@- nethyl 4-

" (ror phol i n- 4- y1) - 6- oxo-1, 6-di hydropyrimdin-2-yl]Jacetanide ONNO N. ..- O
20The product is prepared according to the procedure described in exanple
86; using 551 ng of sodium[1-nethyl 4 (norpholin®l-yl)-6-o0xo0-1,6-

di hydropyrimdin-2-yl]acetate, ¥y of ben[b] t|hi ophen-4-yl am ne and 498

ng of N 3-(di net hyl am no) pr opy L€ Ca ot 4¢ hydrochloride in a

m xture of 324 pl of pyridine and| 8. 0In1 o] hyl f ormam de. 110 ng 5
of N-(1-benzothi ophen-4-y1)-2-]1- - 4- Onor pRQI i+ 4-y1) - 6- ox0- 1, 6-

di hydropyrim di n-2-yl]acetam de are|obtained in tHe formof a Wmte powder ,
the characteristics of which arethﬁfollovving 1H NWR
spectrum (400 MHz): 3.38 (s, 3 H) 1 (m 4H), 357(m 4 H; 4.05 (s, 2
H; 5.36 (s, 1 H,; 7.34 (t, J=79 H) ; 3 (d, J=5.6 Hz, 1 H); 10 7.72

to 7.81 (m 3 H); 10.14 (broad m
2ml of pyridine, 300mg of N-[3-(dimethylamino)propyl}-N'-
ethylcarbodiimide hydrochloride and 303 mg of 2-(2-
methoxyethoxy)phenylamine are added to a solution of 250 mg of sodium {4-
5 (morpholin-4-yl}-6-oxo-1,6-dihydropyrimidin-2-yilacetate prepared in stage 2
of example 1, in 2ml of N,N-dimethylformamide. The reaction mixture is
stirred at ambient temperature for 15 hours, and then concentrated under
reduced pressure. Water and ethyl acetate are added and the resulting
mixture is thus stirred for 30 minutes. The precipitate formed is filtered off,
10 and rinsed with water, ethyl ether and petroleum ether. The solid obtained is
dried under vacuum. 223mg of N-[2-(2-methoxyethoxy)phenyl]-2-[4-
(morphoiin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-ylJacetamide are obtained in
the form of a pinkish solid, the characteristics of which are the following:
" "H NMR spectrum (400 MHz): 3.19 to 3.33 (s partially masked, 3 H);
15 3.43 (m, 4H); 3.61 (m, 4 H); 3.67 to 3.72 (m, 4 H); 4.16 (t, J=4.5 Hz, 2 H);
5.21 (s, 1 H); 6.94 (m, 1 H); 7.02 to 7.13 (m, 2 H); 7.95 (d, J=8.1 Hz, 1 H);
9.25 (broad s, 1 H); 11.67 (broad m, 1 H)
Mass spectrometry: method B
Retention time Tr (min) = 3.00;
20 [M+H]": m/z 387; [M-H]: m/z 389.

Example 109: Syntheéis of 2-{2-(4-hydroxy-2,3-dihydro-1H-indol-1-yl)-2-
oxoethyl]-3-methyi-6-(morpholin-4-yl)pyrimidin-4(3H)-one



Mass spectronetry: method A Retention time Tr (mn) = 0.71;, [MH : m z 385;
[MFIF. mz 383 Melting point (Kofler bench): 254C. 15 Exanple 131:

Synt hesi s of 242-(5-chl oro- 3, 4-di hydroqui nol i n-1(2H)-y1)-2-

oxoet hy1l] - 6- (nor phol i n4-yl)pyrimdin-4(3H-one z 0 The product is prepared
accordi ng toWwph20prpeetiur4e described ini2f exanpl e SpcegrR8026}08939E

sodi um [ 4- (nor phol i n-4-y1)-6-0xo0-1, 6- di hydropyrimdin-2-yl]acetate, 184 ng
of 5-chloro-1, 2,3, 4-tetrahydroqui noline (can be prepared according to WO
2004/ 0116388), and 249 ng of N43-

(di met hyl am no) propyl i - NLet hyl carbodil i mde hy ro I orp(!ﬂa in a mxture of

162 pl" of pyridine and 4.0 ni di 141 ng of 2-[2-(5-
25

chl or o- 3, 4- di hydr oqui nol i n- 1( 2H) - - Xy oxo@gt hy1] nor phol i n-4-yl) pyrim di
n4(3H)-one are obtained in the formof a ite powder, the characteristics
of which are the follow ng: 1H NWVR spectrum (400 WHz): 1.96
(m 2 H,; 2.77 (t, J=6.8 Hz, 1(m 4H) 3.61 (m 4 H,; 3.70 (t,
J=6.8 Hz, 2 H); 3.79 (s, 2H) 51 H,; 7.21 (t, J=8.0 Hz, 1 H); 7.27
(d, J=8.0 Hz, 1 H); 755(broad = OHz, 15H); 11.57 (broad m 1 H)

Mass spectronetry: nethod A
The product is prepared according to the procedure described in

example 68, using 275 mg of sodium [1-methyl-4-(morpholin-4-y|)-6-oxo-1,6-
dihydropyrimidin-2-yllacetate, 270 mg of indolin-4-ol and 254 mg of N-3-
5 (dimethylamino)propyl]-N"-ethylcarbodiimide hydrochloride in a mixture of
161 pl of pyridine and 4.0 mi of N,N-dimethylformamide. 85 mg of 2-[2-(4-
hydroxy-2,3-dihydro-1H-indol-1 -yl)-2-oxoethyl}-3-methyl-6-(morpholin-4-
yhpyrimidin-4(3H)}-one are obtained in the form of a pink powder, the
characteristics of which are the following:
10 'H NMR spectrum (400 MHz): 3.01 (t, J=8.6 Hz, 2 H); 3.31 (s masked,
3 H); 3.40 (m, 4 H); 3.58 (m, 4 H); 4.07 (s, 2 H); 4.16 (t, J=8.6 Hz, 2 H); 5.36
(s, 1 H); 6.50 (d, J=8.2 Hz, 1 H); 6.97 (t, J=8.2 Hz, 1 H); 7.49 (d, J=8.2 Hz, 1
H); 8.47 (broad s, 1 H)
Mass spectrometry: method A
15 Retention time Tr (min) = 0.49;
[M+H]™: m/z 371; [M-H]": m/z 369
Melting point (Kofler bench): above 260°C.

Example 110: Synthesis of 2-{2-(4-methoxy-2,3-dihydro-1H-indol-1-yl)-2-
20 oxoethyl]-3-methyl-6-(morpholin-4-yl)pyrimidin-4(3H)-one



Retention time Tr (mn) = 0.78; [MrH @ mz 389; [MH: mz 387 Melting

poi nt (Kofler bench): 238C. 10 Exanple 132: Synthesis of

2-{214- (hydroxymet hyl ) - 2, 3-di hydr o- 1Hi ndol - 1 _
-y1] - 2- oxoet hyl} - 6- ( nor phol i n-4;jApyr:jm di nb4<(jBH) one : éSThg pr o;;it nlgsof
repared ac ds procedure des ed in exa

god:oum [ 4- (%?ph%ﬁ{]@%i% 6- oxo- 1, 6- d?%ydropyrl m dlﬁﬁ-g? ??gc{apg% 173 ny
of 4-(hydroxymethyl)indoline and 254 ng of _ _ _

N[ 3- (di net hyl am no) propylFN - et hyl carbodi i m de_fiydrochloride in a m xture
of 161 pl of pyridine and 4.0 nml ofi N, N- di et hyl firide. 288 ng 20 of

2-{2[ 4- (hydroxynet hyl ) -2, 3-di r gN1H- irdol- Y Y2 oxoet hyl}-6-
(mor phol i n-4-yQpyri m di n-4(3H) - _earle obtfai ned he form of a pink
re Q) .

powder, the characteristics of e fo : 1H
NVR spectrum (400 MHz): 3.12 (1, ) Hz 2 H; 3.42 (m 4 H,; 3.5 (m
4H); 3.75 (s, 2 H); 415(tJ83Hz Hy; 4.46 (d, - J=5.4 Hz, 2 H); 25

1 H; 7.15 (t,

J=7.8 Hz, 1 H; 7.92 (d, J=7 ; 11.62 (broad s, 1 H) Mass
spectronmetry: nethod B

5.10 (t, J=54 Hz, 1 H); 521(5{1? 704(d J78SHz,
The product is prepared according to the procedure described in
example 68, using 275 mg of sodium [1-methyl-4-(morpholin-4-yl)-6-0xo-1,6-
5 dihydropyrimidin-2-yljacetate, 298 mg of 4-methoxyindoline and 254 mg of N-
[3-(dimethylamino)propyl]-N'-ethylcarbodiimide hydrochloride in a mixture of
161 pl of pyridine and 4.0 ml of N,N-dimethylformamide. 107 mg of 2-[2-(4-
methoxy-2,3-dihydro-1H-indol-1-yl)-2-oxoethyl]-3-methyl-6-(morpholin-4-
yl)pyrimidin-4(3H)-one are obtained in the form of a salmon pink powder, the
10 characteristics of which are the following:
"H NMR spectrum (400 MHz): 3.04 (t, J=8.5 Hz, 2 H); 3.31 (s masked,
3 H); 3.40 (m, 4 H); 3.59 (m, 4 H); 3.80 (s, 3 H); 4.09 (s, 2 H); 4.18 (1, J=8.5
Hz, 2 H); 5.36 (s, 1 H); 6.71 (d, J=8.2 Hz, 1 H); 7.15 (t, J=8.2 Hz, 1 H); 7.64
(d, J=8.2 Hz, 1 H)
15 Mass spectrometry: method A
Retention time Tr (min) = 0.69;
[M+H]": m/z 385
Melting point (Kofler bench): 229°C.

20 Example 111: Synthesis of 2-[2+(3,4-dihydroisoquinolin-2(1H)-yl)-2-
oxoethyl]-6-(morpholin-4-yl)pyrimidin-4(3H)-one



Retention tinme Tr (mn) = 2.48; [MH : nk 371; [M1-1]-: rniz 369 Melting

poi nt (Kofler bench): 234C. 5 Exanple 133: Synthesis of

N-[ 4-fl uoro-2-(pi peridi n-4-yl met hoxy) phenyl] -

244- (nor phol i n-4-y1) - 6- oxo- 1, 6-di hydropyrim din-2-yl]acetam de 0. 7NN yN O

C 0 Stage Iwo0OD011l/d@L1D4 3 m ofigyridine, 50Pc#PrRY010/051375

N43- (di met hyl am no) pr opyl RPet hyl car bodi i m dehydr ochl ori deand930

ngof 4- ( 2- am no- 5- f I uor ophenoxynet hyl ) pi peri di ne-1-carboxylic acid

tert-butyl ester are added to a solution of 500 of.. sodi um

[ 4- (nor phol i n- 4-y1) - 6-oxo0- 1, 6- di hydy opyri mi dfn-2 etate prepared in
OFs

The reaction

stage 2 of exanple 1, in 3 ni N, N di ngt hyly s
m xture is stirred at anbi ent ewz}*ﬂﬂ Pl 7S, and then
concentrated under reduced pressufe. terlisilica columm purification,

elution being carried out with a e ofP-dichl or onet hane and net hanol
(95/05 by volune), 225 ng of 4-{5-flluoro-242- :
(4-nor phol i n-4-yl-6-o0xo-1, 6-di hydr rimdin-2-
yCacet yl am nol phenoxymnet hyl } pi perﬁi ng- 1- carboxylic acid tert-butyl ester
are

0

The product is prepared according to the procedure described in
example 70, using 304 pl of 1,2,3,4-tetrahydroisoquinoline, 300 mg of ethyl
5 [4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-yljacetate prepared in stage
1 of example 1 and 1.3 ml of a 2M solution of trimethylaluminium, in a mixture
of 21 ml of touene and 10 ml of tetrahydrofuran. 130 mg of 2-[2-(3,4-
dihydroisoquinolin-2(1 H)-yl)-2-oxoethyl}-6-(morpholin-4-yl)pyrimidin-4(3H)-
one are thus obtained in the form of a whitish foam, the characteristics of
10 which are the following:
"H NMR spectrum {400 MHz): for this batch, all the signals are broad,
with: 2.86 (m, 2 H); 3.33 (m, 4 H); 3.56 (m, 4 H); 3.72 (m, 4 H); 4.67 (s, 2 H);
5.13 (s, 1 H); 7.18 (s, 4 H); 11.23 (broad m, 1 H)
Mass spectrometry: method A
15 Retention time Tr {min) = 0.62;
IM+H]™: m/z 355; [M-H]": m/z 353
Melting point (Kofler bench): 107.5°C.

Example 112: Synthesis of  2-[4-(morpholin-4-yi)-6-0x0-1,6-
20 dihydropyrimidin-2-y|]-N-{2-[2-(pyrroIidin-1-yl)ethoxy]phenyl}acetamide



10 obtained in the formof a purplish solid, the characteristics of which
are the follow ng: Mass spectronetry: nethod B Retention tine Tr (mn) =
4.02; [MtH|: mz 544; [MHy: mz 546. 15 Staqe 2: 1.5 mM of 4M
hydrochloric acid in di oxane are added to a solution of 223 ng of
4-{5-fl uoro- #b22041p06pheki Nn- 4- y1- 6- 0X0~ kx6- di hydr opyrdsA-di R~ 2-
yOacetyIanino]phenozsnetﬁgl}piperidine-%%garboxylic g@FZ%%gp%§68§ﬁ37gster
in 20 6 mM of ethanol. After stirring at anbient tenperature for 20 h, the
reaction nmediumis concentrated under reduced pressure, taken up with a
solution of aqueous ammonia in nmethanol, and then agdl n\¢concentrated to

- dryness. -Af:iter purification by silica colum chromatygr#phy, eluent: 90/10
CH2C12/ MeOH, 65 ngy of

N44-f | uor o- 2- (pi peri di n-4-yl net hoxy) pheny1] - 244- ( myr phol i n- 4-y0-6- 25

0x0-1, 6-di hydropyri m di n-2-yliacetam de are obtaingd, the-characteristics
of which are the follow ng: ' 1H NVR spé&€ctrum (400 MHz): "1.52 (m
2 H; 1.89 (m 2 H; 2.06 (m H)H2.86(mH2 Hl; 3.25 (mpartially

masked, 2 H); 3.43 (m 4 H); 3.
Hz, 2 H; 5.22 (s, 1 H; 6.74 (

%‘w . 2 H); 3.92 (d, J=6.4
JH2.7 &@nd 8 Hz, 1 H; 7.00 (dd,

J=2.7 and 11.0 Hz, 1 H); 7.75 (d§ .6 8hd 88 42, 1 H); 7.87 (very broad
m 2 H); 9.22 (broad s, 1 H WMss $pectronmetry: nethod A Retention tine Tr
(mn) = 0.48; [MtH : mz 444; EM LN, m z 446.
Exanpl e134: 242- (5- Chl or o- 2, 3-di hydr onjndol1- 1- y1) - 2- oxoet hyl ] -6- 5
nor phol i n-4-y1- 3H pyri m di n-4-on

0]

2ml of pyridine, 300mg of N-[3-(dimethylamino)propyl]-N'-

ethylcarbodiimide  hydrochloride and 273mg  of 2-(2-pyrrolidin-1-yl-

5 ethoxy)phenylamine are added to a solution of 250 mg of sodium [4-

(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-yi]acetate prepared in stage 2

of example 1, in 2ml of N,N-dimethylformamide. The reaction mixture is

stirred at ambient temperature for 2 hours, and then concentrated under
reduced pressure.

10 After silica column purification, elution being carried out with a mixture
of dichloromethane and methanol (95/05 by volume), 45mg of 2-[4-
(morpholin-4-yl)-6-oxo-1,6-dihydro pyrimidin-2-yl}-N-{2-[2-(pyrrolidin-1-
ylhethoxy]phenyl}acetamide are obtained in the form of a white solid, the
characteristics of which are the following:

15 "H NMR spectrum (400 MHz): 1.71 (m, 4 H); 2.60 (broad m, 4 H); 2.84
(broad m, 2H); 3.43 (m, 4 H); 3.61 (m, 4 H); 3.67 (s, 2 H); 4.16 (t, J=5.9 Hz, 2
H); 5.22 (s, 1 H); 6.93 (m, 1 H); 7.03 to 7.13 (m, 2 H); 7.94 (d, J=8.1 Hz, 1 H)
9.46 (broad s, 1 H); 13.33 (very broad m, 1 H)

Mass spectrometry: method A

20 Retention time Tr (min) = 0.39;

| [IM+H]": m/z 426; [M-H]": m/z 428.



The product is prepared according to the procedure described in exanple 5,
using 261 ng of sodium [4-(norpholin-4-yl)-6-o0x0-1, 6-

di hydropyri m di n-2-yl ] acetate, 307 ng of 5-chl oroi ndoline and 254 ng of
N-[3- 10 (di methyl am no) propyl]-1\1"-ethyl carbodiin de hydrochloride in a
m xture of Gyd@eiiodopvid dine and 4 miq di met hyl f gg

242- (5-chl oro2, 3- dI/ﬁ{/dl’Ol ndol-1-y1) - 2- oxgéet hyl ] - 6- m)ng } %614 ?éa’,ﬂ?pyrl md
in-4-one are obtained in the formof a white powder, the characteristics of
whi ch are tExdmbleow nmg 151|syl}m§||§ectr m (QO@] ’ %

3.18 (t, J= 83H§ 341|& ;df 60 Mfgpl'@éfﬁigmﬁ OI%64 16
S(ty J=8.3 szlh!dmpvmngbnc%ylli 18- (pyrldm §wlmd|hqu)ph®ngl]azeta1n1coe 7.32
(broads 1 H,; 7.99 (d, J=8.6 Hz, 1 H); 11.61 (broad m 1H). Mass
spectronmetry: method B 20Retention time Tr (mn) = ; [MH: mz 373
Mel ting point (Kofler bench): above 260C. 0 | Th product is prepared
according to the procedure described in exanple 5, g 261 ng of sodium
[ 4- (nor phol i n-4-y1)-6-0xo0-1, 6- di hydropyri m di n-2-yf]lacetate, 402 ny of

4- br onoi ndol i ne and 254 ng of N-[3- 5

(di net hyl am no) propyl ] - N -et hyl carbodi i m de hydroQfil oride in a mxture of
0.16 M of pyridine and 4 mM o dlngthylfor h ] 303 ng of

242- (4-brono2, 3-di hydroi ndol- 1% > R phol i n-4-y1-3H pyrim di
n 4 one are obtal ned in the formlof allwhit t he characteristics of

which are the follow ng: 101H N & r un®( 400 5in ppm DV5O cl16):
3.14 (t, J=8.4 Hz, 2 H); 3.41 (m 4[H); 3.61 (m . 3.76 (s, 2 H; 4.19
(t, J=8.4 Hz, 2 H); 5.21 (s, ENj '
0
5 2ml  of pyridine, 300mg of N-[3-(dimethylamino)propyl}-N'-

ethylcarbodiimide hydrochloride and 366 mg of  2-(pyridin-3-
ylmethoxy)phenylamine are added to a solution of 250 mg of sodium [4-
(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-yllacetate prepared in stage 2
of example 1, in 2ml of N,N-dimethylformamide. The reaction mixture is
10 stirred at ambient temperature for 20 hours, and then concentrated under
reduced pressure. Water and ethyl acetate are added and the resulting
mixture is thus stirred for 30 minutes. The precipitate formed is filtered off,
and rised with water, ethyl ether and petroleum ether. The solid obtained is
dried under vacuum. 150mg of 2-[4-(morpholin-4-y!)-6-0x0-1,6-

15 dihydropyrimidin-2-yl]-N-[2-(pyridin-3-ylmethoxy)phenyl]acetamide are
obtained in the form of a brown solid, the characteristics of which are the
following:

H NMR spectrum (400 MHz): all the signals are broad, with: 3.37 (m,
4 H); 3.55 (m, 4 H); 3.70 (s, 2 H); 5.19 (s, 1 H); 5.26 (s, 2 H); 6.93 (t, J=7.6
20 Hz, 1 H), 7.07 (t, J=7.6 Hz, 1 H); 7.14 (d, J=7.6 Hz, 1 H); 7.40 (m, 1 H); 7.88
(m, 2 H); 8.53 (d, J=5.2 Hz, 1 H); 8.70 (s, 1 H); 9.47 (s, 1 H); 11. 66 (broad m,
1 H)

Mass spectrometry: method A



1H,; 7.14 (t, J=8.1 Hz, 1 H); 7.23 (broad d, J=8.1 Hz, 1 H); 8.01 (broad
d, J=8.1 Hz, 1 H); 11.62 (broad m 1 H). Mass spectronetry: method A
15Retention time Tr (mn) = 0.88; [MrH @ mz 419; [MH: mz 417 Melting
poi nt (Kofler bench): 219C Exanple 136 and Exanpl e 137: Separation of

2-(2-{(35)-3028011/001114 PCT/FRZOIng/ 51375
[ (di met hyl am no) net hyl] -2, 3-di hydr o- 1H-| ndol 1-yl}-2-oxoeth - b-

(mor phol i n-4- Apyri m di n- 4(3H) oneand2- (2- {(3R) - 3-

di met hyl am no rmétbyiﬂu]m #me Th (hiely e-gl4dti ndol- 1-y1} - 2- oxoet hyl ) - 6-
Eﬁmrphol ?/n 4 yO?)yrl m di n é @%ne WO 2011/ 001114188PCT/ FR2010/ 051375 HH 0
N ynTEN 1 rWH] /m/z 20; [M-HT: m/z 422.

Example 114: Synthesis of 3-methyl-2-[2-(4-methyl-2, 3-dlhydro-1 H-indol-
5 1-yl)-2-oxoethyl]-6-(morpholin-4-yl)pyrimidin-4(3H)-one

0] N\l/\n/N
|

. N 0

N

(]

o
The product is prepared according to the procedure described in

example 68, using 275 mg of sodium [1-methyl-4-(morpholin-4-yl)-6-0xo-1,6-
dihydropyrimidin-2-yllacetate, 339 mg of 4-methylindoline hydrochloride and
10 254 mg of N-[3-(dimethylamino)propyl]-N'-ethylcarbodiimide hydrochloride in
a mixture of 240 i of pyridine and 4.0 ml of N,N-dimethylformamide. 93 mg of
3-methyl-2-{2-(4-methyl-2,3-dihydro-~1H-indol-1-yl)-2-oxoethyi]-6-(morpholin-4-
yl)pyrimidin-4(3H)-one are obtained in the form of a pink powder, the
characteristics of which are the following:
15 'H NMR spectrum (400 MHz): 2.21 (s, 3 H); 3.08 (t, J=8.3 Hz, 2 H);
3.29 (s, 3 H); 3.41 (m, 4 H); 3.58 (m, 4 H); 4.10 (s, 2 H); 4.19 {t, J=8.3 Hz, 2
H); 5.36 (s, 1 H); 6.86 (d, J=8.1 Hz, 1 H) 7.07 (t, J=8.1 Hz, 1 H); 7.84 (d,
J=8.1 Hz, 1 H)
Mass spectrometry: method A
20 Retention time Tr (min) = 0.75;
[M+H]": m/z 369; [M-H]: m/z 367
Melting point (Kofler bench): 239°C.

Example 115: Synthesis of 2-[2-(3-dimethylaminomethyl-2,3-
25 dihydroindol-1-yl)-2-oxoethyl]-6-morpholin-4-yl-3H-pyrimidin-4-one



NN- ONNC)C)tn 00 The products were obtained by chiral

chromat ogr aphi ¢ separation of 500 ng of

242- ( 3-di net hyl am nonet hyl- 2, 3- di hydr oi ndol- 1-yl)-2-oxoethyl]-6- 5

nmor phol i n-4-y1-3H pyri m di n-4-one (exanple 115) on a Chiral pak AD 20 pm

chiral col ungo (PedchodsdFBW3) (1200 g, 2 m 80/ 35 :

hept ane/ net hanol/et)r;oanol: 50/ 20/ 30; flovaéf)ate: 160 'ﬁ{ﬁ#ﬁ'iﬁé?snﬁ

purification, 226 ngy of _

(+)-242-(3-di net hyl am nomet hy1- 2, 3-di hydr oi ndol-1-y1) - 2- oxoet hyl ] -

6- nor phol i n-4-y1-3H pyri m di n-4-one are obt ai ned first enantioner, in

~the 10 formof a yellow solid, the cHaracteristiy whi ch are the

fol | ow ng: ' 1H NVR Stru 400 WMHz)# 2. 22(s, 6 H); 2.36

(dd, J=10.0 and 11.7 Hz, 1 H); 2. (dd, J=%4Nand [11.7 Hz, 1 H); 3.41 (m

4 H,; 3.60 (m 5 H); 3.76 (m 2 HIL3. (ddi J and 10.0 Hz, 1 H); 4.23
02 (t~J=7.8 Hg, 1 H,; 7.19 (t, J=7.8"

8.03 (d, J=7.8 Hz, 1 H); 11.61 (broad

“(t, J=10.0 Hz, 1 H); 5.21 (s, 1 H; Y~
Hz, 1 H,; 7.29 (d, J=7.8 Hz, 1 H); 1

m 1 H) Mass spectronetry: nethod ention ting" \(rrin) = 0.40; [MtHr:
mz 398; [MH: mz 396 Melting poj nt ([Kofler bench): 246C 200pti cal
rotation: 1.830 ng in 1 n of DVBO-pos¥tive sign. Then the second
enantiomer, i.e.: 239 ng of (+24243-O
di met hyl am nonet hy1l- 2, 3-di hydr oi ndol- 1-y1) - 2- oxoet hyl ] - 6- nor phol i n-4-y1- 3Hp
yrimdin-4-one, ig_obtained in the formof a yellow solid, the
characteristics (5@9516}

/
N .

1.1 g of sodium cyanoborohydride is gradually added to a solution of
1 g of gramine in 20 ml of trifluoroacetic acid, under argon, cooled in an ice
10 bath, and stirred for half an hour at 0°C and then for 2h at ambient
temperature. The reaction medium is plunged into 50 g of ice and alkalinized
using 30% sodium hydroxide, and is then exfracted with four times 30 mi of
ethyl acetate. The organic phase is washed with 20 m| of water, dried over
anhydrous magnesium sulphate, filtered, and then concentrated to dryness
15 under reduced pressure. After a silica column purification, eluent: 85/15 viv
CH:Clx/MeOH, 660 mg of (2,3-dihydro-1 H-indol-3-ylmethyl)dimethylamine are
obtained in the form of a yellow solid, the characteristics of which are the
following:
Mass spectrometry: method A
20 Retention time Tr (min) = 0.16; mixture with that expected
[M+H]": m/z 177.

Stage 2:



25 which are the foll ow ng: 1H NMR spectrum (400 MHz): 2.22(s, 6 H);
2.36 (dd, J=10.0 and 11.7 Hz, 1 H); 2.46 (dd, J=54 and 11.7 Hz, 1 H); 3.41
(m 4H; 3.60(m 5H; 3.76 (m 2 H; 3.91 (dd, J=5.7 and 10.0 Hz, 1 H);
4.23 (t, J=10.0 Hz, 1 H; 5.21 (s, 1 H); 7.02 (t, J=7.8 Hz, 1 H); 7.19 (t,

J=7.8 Hz, 1yd:och 1aJ=7.8 Hz, 1 H._5 8.03 (d, J= . _11.62
(broad m 1 3 lslgposdplg'c]’t‘rr]onetry: nmet holosgsA Retent i ong?"ﬁlnéaﬂﬁ((%?%gﬁ’— 0. 40;
[MEH] : mz 398; [MH: mz 396 Melting point (Kofler bench): 256C 100pti cal
rotation: 1.721 ng in 1 m of DMSO negative sign. Exanple 138: Synthesis of
N-[ 4-f 1 uoro-2-(2-nmet hoxyet hoxy) phenyl] - 244-

(mor phol i-n- 4-y1) -Kheoxpoedyd- idi byapraned racootding 2toy lth@ostbasdwe @bscritsey mh of
pyri di ne, SOOaﬁHOf P—é.di me&?dl am rg:%) propyl kN - et hyl carbodi i m de

hydr ochl or i FECIHIE 590 nHSHE 44£Y M 099~ (3RdiwBt hik(reembRliyPrdhdtane-hé-ar e
added to a sfhwHrbeVriRldi sodi - T I ]
(nor phol i n- 4- y*t;r- - gﬁ@-@?%—”ﬁ?ﬁ%&?’opyr?ﬁn@ h"lquZ ?/T ] acg’%tdéhyéjrr%gzlfr ('ar}f]ol[ r?"st age
2 of exanpl e/lmethyhdBnethylamine N-atidre2h§ Inigr i M43 -(dihethgdasina)propiytive e i s
20 stirred ient t erature for 15 hours,. and then concentrated under
reduced pr e?&ﬂﬁg&bﬁa{'@}deegﬁ%‘ir%ﬁﬂ'd%é%?dpﬁd%ﬁeéﬁ%z‘émlaﬂfd)yf e andi 23 my
mxture i s tHusN shdirdeRyifd?ma3fdal n T (oGt rmﬁ% bl tered
off, and rinsed with mg¥er, et h§1l g?ﬁinrg aﬁg ge[tgggfae[ﬁﬁt@%@{. t@'s%’?i d

obt ai ned i s dihyfirpiggolydr2-exeethi]-61m®rphpliofd-yl-3H-pyrimidin-4-one are

(o pho | - 2708 18RI EL B boRd e shofectaristisnialenai ot 4iea 1 n
the formiof fellowingi sh solid, the characteristics of which are the
Fol [ owi ng: "H NMR spectrum (400 MHz): 2.22 (s, 6 H); 2.35 (m, 1 H); 2.45 (m. 1
H); 3.28 (m masked, 1 H); 3.41 (m, 4 H); 3.60 (m, 4 H); 3.76 (m, 2 H); 3.91
(dd, J=5.7 and 9.9 Hz, 1 H); 4.23 (t, J=9.9 Hz, 1 H); 5.21 (s, 1 H); 7.02 (t,
J=8.1 Hz, 1 H); 7.19 (t, J=8.1 Hz, 1 H); 7.29 (d, J=8.1 Hz, 1 H); 8.02 (d, J=8.1
15 Hz, 1 H); 11.61 (broad m, 1 H)
Mass spectrometry: method A
Retention time Tr (min) = 0.37;
[M+H]": m/z 398; [M+2H]*": m/z 199.5 (base peak)
[M-HI": m/z 396;
20 Melting point (Kofler bench): 243°C.

Example 116: Synthesis of 2-[2-(4-bromo-2,3-dihydro-1 H-indol-1-yl)-2-
oxoethyl]-3-methyi-6-(morpholin-4-yl)pyrimidin-4(3H)-one
| Br

0] NwN
|

N o
[Nj
o]
The product is prepared according to the procedure described in
example 68, using 275 mg of sodium [1-methyl-4-(morpholin-4-yl)-6-oxo-1,6-

25



1H NMR spectrum (400 MHz): 3.17 to 3.33 (mpartially masked, 3 H); 5 3.43
(m 4 H)I;O 3.62 (gn. 4 H; 3.68(m 4H; 421 (m 2 H,; 5.21 (SZ 1 H; 6.75
(dt, J=2.7 and 8.8 Hz, 1 H); 7.02 (dd, J=2.7 and 10.8 Hz, 1 H); 7.85 (dd,

J=6.8 and 8.8 Hz, 1 H); 9.28 (broad s, 1 H); 11.65 (broad m 1 H Mass .

spect ronet r yNOn2@hb0BLRb4 ent i on tinme To7min) = 3. 68cTrORMTb 4050855405,

[M1-1]-: mz 407. Exanple 13?: Syﬂt lhgamz of

N- (1H benzi m dazol - 4-y1) - 244- ( nor phol i n- 4-

y 1§ 6-0x0-1, @hudmariméy%mwylwaetazey I352amy aofi 4Lerdrhismdog Nydrdehioridd ahdl5Lor

t J copding. to the procedure described in exanpl e 5,
using 130- o234 M BT e R imon aByN Spiarhodimide hydrochiorde i -

di hyd I N ehhirtule s f NG Mot ; h ochl ori de
and” 127 W of RS o oo oF puridind A1 G AL B Rl O RG
hydrochl ori d& in a m x24-é4-bromo-28-difydsg-iittinuel-and)-2-oRosthyl)3-methyl-6-

i ] g,,.of 1H benzi m dazol - 4-y1) - 244- ( nor phol i n- 4-
ylg\ldlfsng;ggllf@%ﬂﬁ?@fg&)ﬁﬁﬁlﬁ"ﬁ%ﬁﬁagegﬁn oRtaned e eﬂé@!'f”i‘ lnlof b pi@kTHO]Ic\II\/R
- whi 1 MBIt | re the follow ng:
an of f - whi t epgedetethe ¢Hwa@ﬂ&ﬁéﬁ@§@FWﬁfbg(g$eﬂ{eﬁmﬁbﬁf?‘hg§ o (broad o8 o3 ,th!

: . 3.
3751 (o 1 hys 7 HUNBIR Spbghumi0d M) 31, ¢ Bdkdn H: 380 (s heskin,0ad <,
LH): 821 ($Hylalbi(m Q% AY: 48R k) s 13 i 98" RO 1, P 1) 1258

(broad (s, 1 H), 7.14 (t, J=7.8 Hz, 1 H); 7.24 (d, J=7.8 Hz, 1 H); 8.01 (d, J=7.8 Hz, 1
10 H)
Mass spectrometry: method A
Retention time Tr (min) = 0.83;
[M+H]": m/z 431; [M-H]: m/z 433
Melting point (Kofler bench): 226°C.
15

Example 117 and Example 118: Separation of 2-{2-[(28)-2-methyl-2,3-
dihydro-1H-indol-1 -yl]-2-oxoethyl}-6-(morpholin-4-yl)pyrimidin-4(3H)-one
and 2-{2-[(2R)-2-methyl-2,3-dihydro-1H-indol-1 -yl]-2-oxoethyl}-6-
(morpholin-4-yl)pyrimidin-4(3H)-one

H H
o) NY\[rN O~ _N N
X Y
E/N 0 ~_.N 0O
) )
20 o

The products were obtained by chiral chromatographic separation of

311 mg of 2-{2-[(2-methyl-2,3-dihydro-1 H-indol-1-yl]-2-oxoethyl}-6-(morpholin-

25 4-yhpyrimidin-4(3H)-one (example 96) on a Chiralpak T304 20 pm chiral
column (1080 g, 20 ym, 8/35 cm), eluent: acetonitrile/isopropanol: 90/10; flow



m 1 H) Mass spectronetry: nethod A Retention tinme Tr (mn) = 0.32; [ MH:
nmz 355, [MH: mz 353 5Melting point (Kofler bench): above 260C. Exanple
140: Synthesis of nethyl 2-hydroxy-3-(([4-(norpholin-4-yl)-6-

oxo- 1, 6-di hydropyri m di n-2-yl j acetyl } am no) benzoate 0 NyyN N O HO coN) 10
6 m of pyri diwe, do00f Bz {4i met hyl am no) prppyl kKN - PCE/F?OIO&OBB?S

et hyl car bodi i m dehydrochl ori de andl gof nethyl 3-am no-2-" hydr oxybenzoat e
are added to a solution of 1 g of [4-(norpholin-4-yl)-6-o0xo-

rate: 185 ml/min. After purification, 160 mg of (+)-2-{2-[(2-methyl-2,3-dihydro-

- ._1H-indof—1—yI]-2-o_xoethyl}-6-(morphoiin—4-yl)pyrim_idin—4(3I_jl__)-_gneiare obtained, =

as first enantiomer, in the form of a pink amorphous solid, the characteristics
of which are the following: X
5 'H NMR spectrum (400 MHZ):'for this batch, the signals are broad,
with: 1.26 (d, J=6.8 Hz, 3 H); 2.44 (m partially masked, 1 H); 2.69 (d, J=15.2
Hz, 1 H); 3.42 (m, 4 H); 3.60 (m, 4H); 3.72 (d, J=15.7 Hz, 1 H); 3.92 (d,
J=18.7 Hz, 1 H); 4.72 (m, 1 H); 5.20 (s, 1 H); 7.04 {t, J=7.8 Hz, 1H); 7.18 (t,
J=7.8 Hz, 1 H); 7.28 (d, J=7.8 Hz, 1 H); 7.96 (d, J=7.8 Hz, 1 H); 11.67 (broad
10 m,1H)
Mass spectrometry: method A
Retention time Tr (min) = 0.70;
[M+H]": m/z 355; [M-H]": m/z 353;
Optical rotation: ap = +65.0° +/- 1.3 (¢=1.736 mg in 0.5 mL of
15 methanol);

Then the second enantiomer, i.e.. 143 mg of (-)-2-{2-{(2-methyl-2,3-
dihydro-1H-indol-1 -yl]-2-oxoethyl}-6~(morpholin-4-yl)pyrimidin-4(3H)-one, s
obtained in the form of a white amorphous solid, the characteristics of which

20 are the following:

"H NMR spectrum (400 MHz): for this batch, the signals are broad,
with: 1.26 (d, J=6.8 Hz, 3 H); 2.45 (m partially masked, 1 H); 2.69 (m, 1 H);
3.41 (m, 4 H); 3.61 (m, 4 H); 3.72 (d, J=15.7 Hz, 1 H); 3.92 (d, J=15.7 Hz,
1H); 4.70 (m, 1 H); 5.20 (s, 1 H); 7.04 (t, J=7.8 Hz, 1 H); 7.18 (t, J=7.8 Hz, 1

25 H); 7.28 (d, J=7.8 Hz, 1 H); 7.96 (d, J=7.8 Hz, 1 H); 11.64 (broad m, 1 H)

Mass spectrometry: method A

Retention time Tr (min) = 0.70;

[M+HT": m/z 355; [M-H]: m/z 353;

Optical rotation: op = -72.8° +/- 1.2 (¢=2.338 mg in 0.5 mi of methanol).

30 '
Example 119: Synthesis of 3-methyl-2-[2-(3-methyl-2,3-dihydro-1H-indol-

1-yl)-2-oxoethyl]-6-(morpholin-4-yl)pyrimidin-4(3H)-one



1, 6-di hydropyrim din-2-yl]acetate prepared in stage 2 of exanple 1, in 6 ni

of 15 N, N-di net hyl formam de. The reaction m xture is stirred at anbi ent

tenperature for 15 hours, and then concentrated under reduced pressure.

Water and ethyl acetate are added and the resulting m xture is thus stirred

for 30 m nut¥e.20hk/@eEridpitate formed igafiltered opbr/RRslotdpesdsyst h

wat er, ethyl ether and petroleumether. The solid obtained is dried under

vacuum 1.279 20 of nethyl

2- hydr oxy- 3- ({[ 4- (nor phol i n-4-yl) - 6-o0xo- 1, 6-di hydr,opyri m di n- 2-

~yl]acetyl }am no) benzoate are obtained in the formfof a grey solid, the

" characteristics of mﬁich‘aré“fhe*for‘om&nng-',. . -7 1H NWR spectrum
(400 MHz): 3.45 (m 4 H); 3.58 gm H; 3.73 ; 3.94 (s, 3 H; 5.21

(s, 1 H; 6.95 (t, J=7.9 Hz, 1 . i 7.9 25 Hz, 1 H);

8.21 (broad d, J=7.9 Hz, 1 H); 9.71 (bhoad I3, . .03 (broad s, 1 H);

11.70 (broad m 1 H Mass spectro - mé®hod A REfention tine Tr (min) =

0.66; [MrH: mz 387, [MH: mz 389 5 Exanple 141:

242- (4- Met hoxy- 2, 3-di hydr oi ndol- 1- yIN: 2- oxoet hyl ] - 6-

nmor phol i n-4-y1-3H pyri m di n-4-one NNON O The product is

prepared according to the procedurie degcribed in exanple 5, using 261 ng of

sodi um [ 4- (nor phol i n-4-yl)-6-0x0-1

The product is prepared according to the procedure described in
example 68, using 275 mg of sodium [1 -methyl-4-(morpholin-4-yl)-6-oxo-1,6-
5 dihydropyrimidin-2-yflacetate, 254 mg of 3-methylindoline hydrochloride and
254 mg of N-[3-(dimethylamino)propyl]-N'-ethylcarbodiimide hydrochloride in
a mixture of 161 pl of pyridine and 4.0 ml of N,N-dimethyiformamide. 96 mg of
3-methyl-2-[2-(3-methyl-2,3-dihydro-1H-indol-1 -yi)-2-oxoethyl]-6-(morpholin-4-
yhpyrimidin-4(3H)-one are obtained in the form of a pink powder, the
10 characteristics of which are the following:
'H NMR spectrum (400 MHz): 1.30 (d, J=6.8 Hz, 3 H); 3.32 (s, 3 H);
3.39 (m, 4 H); 3.49 (m, 1 H); 3.57 (m, 4 H); 3.71 (dd, J=6.8 and 10.1 Hz, 1 H);
4.10 (s, 2 H); 4.36 (t, J=10.1 Hz, 1 H); 5.36 (s, 1 H); 7.05 (t, J=8.0 Hz, 1 H)
7.17 (t, J=8.0 Hz, 1 H); 7.28 (d, J=8.0 Hz, 1 H); 8.01 (d, J=8.0 Hz, 1 H)
15 Mass spectrometry: method A
Retention time Tr (min) = 0.77;
[M+H]": m/z 369; [M-HJ: m/z 367
Melting point (Kofler bench): 225°C.

20 Example 120: Synthesis of 2-{2-[2-(methoxymethyl)-2,3-dihydro-1H-
indol-'l-yI]-2-oxoethyl}-6-(morpholin-4-y|)pyrimidin-4(3H)-one



10 di hydropyri m din-2-yl]acetate, 308 ng of 4-nethoxyindoline and 254 ng of
N 3- (di met hyl am no) propypl ' - et hyl carbodi i m de hydrochloride in a m xture of
0.16 m of pyridine and 4 m of dinethylformam de. 269 ng of 24244-

met hoxy- 2, 3- di hydr oi ndol- 1- y0- 2- oxoet hyl ] - 6- mor phol i n- 4-y1- 3H pyri mi di n- 4-
one are obt e rmof a pinki powder, th LSt of

whi ch 15 argw?hgo%g/égg}%g Sk 1H NWR sggg ?%%ﬁ%géggk?é§ 8in
ppm DVBO-de): 3.04 (t, J=8.2 Hz, 2 H; 3.41 (m 4 H); 3.61 (m 4H); 3.74
(s, 2 H; 3.79 (s, 3 H,; 4.14 (t, J=8.2 Hz, ; 5.20 (s, 1H); 6.70 (broad
d, J=7.9 Hz, 1 H); 7.15 (t, J=7.9 Hz, 1 H); broad d, J=7.9 Hz, 1H)

-~ 11.61 (broad m 1 H). 20Mass spectronetry: ng ?/ A Retention tinme Tr (nin)
=0.75 [M'-H: mz 371; [MH: mz 369 Mlt
above 260C. 0 600 ngof N[ 3- (di met hyl am no pro:ylk Lethylcarbodllnlde
hydrochl ori de and 550 ng of 2-am no-6-br B are added to a solution
of 500 ng of sodlun1[4 (nor phol i n- 4- ylm 6- oko- 1, 6-di hydropyri m din-2- 5
yll'acetate prepared in stage 2 of cexangle in A of pyridine. The
reaction mxture is stirred at anbi ior 20 hours, and then
concentrated under reduced pressure. and et hyl' acetate are added and
the resulting mxture is thus stirre 30 mnutes. The precipitate
formed is filtered off, and rinsed with water, ethyl ether and petrol eum
et her. The solid obtalned is 10 dried-Nader vacuum 543 ng of

N- ( 3- br ono- 2- hydr oxypheny1l) - 244-

(nor phol i n-4-y1)-6-0xo0-1, 6-di hydropyiti m di n-2-yl]acetam de are obtained in
the formof a beige solid, the charact@ristics of which are the foll ow ng:

521 (5. 1 H) !’mg(%@gm“ oS, Pfepdthd adloraitgOto, 1 frobbure fBsbiibed 1)
§lﬁlgoa36‘ﬂrmgz }e@f Sdiad (M—(mdrphohﬂ-%l)—ﬁ -0x0-1,6-

15 J=8.1 Hzemnlﬂ)!e 9938
dihydropyrimidin-2-ylJacetate, 326 mg of 2-(methoxymethyl)indoline and
5 249 mg of N-[3-(dimethylamino)propyl]-N'-ethylcarbodiimide hydrochloride in
a mixture of 162 pl of pyridine and 4.0 mi of N,N-dimethylformamide. 143 mg
of 2-{2-[2-(methoxymethyl)-2,3-dihydro-1H-indol-1-yl}-2-oxoethyl}-6-
- (morpholin-4-yl)pyrimidin-4(3H}-one are obtained in the form of a beige
powder, the characteristics of which are the following:
10 'H NMR spectrum (400 MHz). 2.84 (d, J=16.4 Hz, 1 H); 3.26 (s, 3 H);
3.34 to 3.46 (m, 7 H); 3.60 (m, 4 H}; 3.79 (d, J=15.6 Hz, 1 H); 4.00 (d, J=15.6
Hz, 1 H); 4.80 (m, 1 H); 5.20 (s, 1 H); 7.03 (t, J=7.8 Hz, 1 H); 7.17 (t, J=7.8
Hz, 1 H); 7.27 (d, J=7.8 Hz, 1 H); 7.93 (d, J=7.8 Hz, 1 H); 11,66 (broad s, 1 H)
Mass spectrometry: method B
15 Retention time Tr (min) = 3.26;
[M+H]": m/z 385; [M-H]: m/z 383
Melting point (Kofler bench): 112-115°C.

Example 121: Synthesis of 2-[2-(4-ethoxy-2,3-dihydro-1H-indol-1-yl)-2-
20 oxoethyl]-6-(morpholin-4-yl)pyrimidin-4(3H)-one



Mass spectronetry: method A Retention tinme Tr (mn) =0.64; [MHl: nfz 408;
EMHy: mz 410. 20 Exanple 143: Synthesis of

N (3, 4-di hydro-2H 1, 4- benzoxazi n-8-y1) - 2-[ 4-

(mor phol i n-4-y1)-6-o0xo0-1, 6-di hydropyri m di n-2-yl ] acet am de NNH O O

The product W@ @@bpﬁ@@ﬁlh‘tcor ding to the7procedure dg@@ypﬁgglbpogigqgl e 5,
using 261 ng of sodi um [4-(norpholin-4-yl)-6-o0xo0-1,

di hydropyrim di n-2-yl]acetate, 166 ng of 3, 4-di hydro 2H 1, 4- benzoxazin-8- 5
yl ami ne and 249 ng of N P-(dinmethyl am no) propyl kN - et hyl gar bodi i m de
hydrochl oride in a m xture of 162|_pl of pyrifdi B m of

N, Ndi et hyl f ormam de. 100 ng @ 3, i h , 4- benzoxazi n- 8-yl) - 244-
(morphol i n-4-yl1)-6-0x0-1, 6-di h i detani de are obtained in
the formof a white powder, the|[changcte [ which are the follow ng:

10 1H NWR spectrum (400 WVHz): _ p |aIIy masked, 2 H); 3.44 (m 4
H; 3.62 (m 6 H; 408 (m 2 H; I15.08 (m 1 H); 519(s 1 H; 6.49 (t,
J=7.8 Hz, 1 H); 6.56 (dd, J=1.5 7.8 Hz, 1 H; 6.80 (dd, J=1.5 and 7.8
Hz, 1 H); 9.43 (broad m 1 H); .63 (broad m 1 H) Mass spectronetry:
met hod A 15Retention tinme Tr ( ) = 2.64; [MH: mz 372; EMH: mz 370
Mel ting point (Kofler bench): 2430

Exanpl el44: Met hyl 5-f | uor o- 2- ({[ 4- (nor phol i n- 4-yl) - 6-o0xo0-1, 6-

The product is prepared according to the procedure described in
example 5, using 261mg of sodium [4-(morpholin-4-y})-6-0xo0-1,6-
5 dihydropyrimidin-2-yijacetate, 163 mg of 4-(ethoxylindoline and 2498 mg of N-
[3-(dimethylamino)propyl}-N'-ethylcarbodiimide hydrochloride in a mixture of
162 pl of pyridine and 4.0 ml of N,N-dimethyiformamide. 260 mg of 2-[2-(4-
ethoxy-2,3-dihydro-1H-indol-1 -yl)-2-oxoethyl]-6-(morpholin-4-yl)pyrimidin-
4(3H)-one are obtained in the form of a white powder, the characteristics of
10 which are the following:
H NMR spectrum (400 MHz): 1.33 (t, J=6.8 Hz, 3 H); 3.03 (t, J=8.6
Hz, 2 H); 3.42 (m, 4 H); 3.61 (m, 4 H); 3.73 (s, 2 H); 4.06 (q, J=6.8 Hz, 2 H);
4.14 (t, J=8.6 Hz, 2 H); 5.20 (s, 1 H); 6.68 (d, J=8.1 Hz, 1 H);, 7.12 (t, J=8.1
Hz, 1H); 7.63 (d, J=8.1 Hz, 1 H); 11.61 (broad s, 1 H)
15 Mass spectrometry: method B
Retention time Tr (min) = 3.48;
[M+H]": m/z 385; [M-HJ": m/z 383
Melting point (Kofler bench): 257°C.

20 Example 122: Synthesis  of 1-{[4-(morpholin-4-yl}-6-0x0-1,6-
dihydropyrimidin-2-yljacetyl}-2,3-dihydro-1H-indole-2-carboxamide



20 di hydropyri m di n-2-yl]acetyl } am no) benzoat e The product is
prepared according to the procedure described in exanple 5, using 300 ng of
sodi um [ 4- (nor phol i n-4-y1)-6-0xo0-1, 6- di hydropyrim din-2-yflacetate, 303 ny
of methyl 2-am no-5-fluorobenzoate 5 and 308 ng of

N- P- (di nmet hy, 3 ' - et hyl car bodi Lm de hydroc Il L Lxture of
2 m of pyri%?g%@g%gégpy of dinethylfo?gghide. 310 2896Fﬂ28#ﬁ§§5g5§g

5-fl uoro- 2- (0- (nmor phol i n- 4-y0- 6- oxo- 1, 6-di hydropyri m di n2-yl]acetyl |l am no)b
enzoate are obtained in the formof a white gghid, the characteristics of
which are the follow ng: 101H NWVR spectrum (40¢ MHz): 3.44 (m 4 H); 3.61
(m 4 H; 3.67 (s, 2 H; 3.84 (s, 3 H,; 5~24(s, 1 H; 7.50(m 1 H; 7.64
(dd, J=3.0 and 9.2 Hz, 1 H); 8.13 (dd \9 Hz, 1 H); 10.57 (broad

s, 1 H,; 11.70 (broad m 1 H) S : npthod A 15Retention tine
arrple 145: Synthesis

Tr (min) =0.71; [MH: rrilz 39R
dhol i @ 411) py™ mi di n- 4(3H) -one WO

of 2-(2-{3-[(diethylam no)nethyl]-
hydr olH i ndol- 1-y1}- 2- oxoet hyl) - 6-

1: 0.48 g of sodium cyanoborohydride
0.5 g of _

2011/ 001114196PCT/ FR2010/ 051375 St ag

is gradually added to a sol ution of

di et hyl (1Hi ndol- 3-yl net hyl ) am ne (prepared according to Synth. Comrun.
2006, 1829) in 10 m of trifluoroakcetiq acid, under argon, cooled in an ice
bath, and then the resulting m xturents stirred for half an hour at 0OC and

3 h at anbient t eratuyre.. The reacgtion diumjs then plunged _into 100 ni
of water and al ka i%ipfggu?e}slsnﬁrwgoﬁ?‘fﬂ?gﬁ@d?%%“@el?mﬂ?g@?e dgecribed in

example 5, using 261mg of sodium [4-(morpholin-4-yl)-6-oxo-1,6-
dihydropyrimidin-2-yllacetate, 324 mg of 2-carboxamidoindoline and 249 mg
5 of N-[3-(dimefhyiamino)propyl]-N'-ethyIcarbodiimide hydrochloride in a
mixture of 162 ul of pyridine and 4.0 ml of N,N-dimethylformamide. 93 mg of
1-{[4-(morpholin-4-yl)-6-ox0-1 ,6-dihydropyrimidin-2-yllacetyl}-2,3-dihydro-1H-
indole-2-carboxamide are obtained in the form of a white powder, the

characteristics of which are the following:
10 H NMR spectrum (400 MHz): 3.11 (d, J=16.9 Hz, 1 H); 3.36 to 3.47
(m, 5 H); 3.54 to 3.63 (m, 5 H); 3.77 (d, J=15.7 Hz, 1 H); 5.07 (dd, J=3.8 and
9.1 Hz, 1 H); 5.20 (s, 1 H); 7.02 (t, J=7.8 Hz, 1 H); 7.18 (t, J=7.8 Hz, 1 H);
7.23 (d, J=7.8 Hz, 1 H); 7.36 (broad s, 1 H), 7.76 (broad s, 1 H); 8.01 (d,
J=7.8 Hz, 1 H); 11.59 (broad m, 1 H)
15 Mass spectrometry: method A
Retention time Tr (min) = 0.50;
[M+H]": m/z 384; [M-H]: m/z 382
Melting point (Kofler bench): above 260°C.

20 Example 123: Synthesis of 3-methyl-2-[2-(2-methyl-2,3-dihydro-1H-indol-
1-yl)-2-oxoethyl]-6-(morpholin-4-yl)pyrimidin-4(3H)-one



10 addition of 100 m of ethyl acetate, the resulting mxture is stirred
for 10 mn at anbient tenperature and then the m xture is separated by
settling out and the aqueous phase is extracted with three tines 50 ml of
ethyl acetate. The organic phases are conbined, and then washed with 40 n
of water. Th@o2@bhie0bhbsée is dried ovgvaanhydrous FegPesh by sukRR3EE,
filtered and 15 concentrated to dryness under reduced pressure. The residue
is taken up with 20 m of 2N sodi um hydroxide plus 40 m of water and 60 ni
of ethyl acetate, stirred for 5 min, and theq separated by settling out.

. The aqueous_phase is extracted with twice 40 m—of ethyl acetate and the

. organi ¢ phases are conbi ned, drth over anhydr : i

filtered and 20 concentrated to i

silica columm purification, eluentj 89110/1 CHZC
(2, 3-di hydrolHindol-3-yl net hyl)di
yellow oil, the characteristics of ich are the follomﬁng Mass
spectronetry: nethod A 25Retention tjyme Tr (mn) 0.20; [M+tH : m z 205;

St age 2: The product IS prEpar d accordlng to the procedure
described in exanple 5, using 150 |ng o f sodi um

[ 4- (nDrpholln 4-yl)-6-0x0-1,6- dih pyrimdin-2-yl]acetate, 238 ng of
(2, 3-di hydro- 1H i ndol- 3- yIrnethyI) I et hyl am ne and 140 ng of

N4 3- (dlnethylanl ro II-NL 5 et | car bodi i nni de hydrochloride in a

m xture of 0.1 |'ﬁepéﬁR?r ncerdingNidithe t preceduneadederibadd8n ny  of
2- (2-{3- [ (digiaigia

di hydro- 1Hi ndgdﬁ- 1%}%?}52 og%%bﬁ‘afsgdwno Hﬂ'oeith% 4@%58&‘.9!'%451!('?1612% ’One are
obt ai ned fn dilidropyrimigin-2-yleeetate o400 mg bé 2cihatradin@slir bRg 300 W 6hnare the

oo SRR b iyl isdicndSin, s §
. 3.75 (s, 1

||:DI); 375 (2 322 ﬂﬂ)of p?rtaﬁ:;eﬂﬂj SMléfﬁWLd?rﬁ t?lyl;gr{%&(.[@e J’i‘}"}ﬁé of_é m%{mé);g-? 32

(d, J=7.7 Hi2- (a nngthyls26 herijmaM-yuzl-@xoemy;]@e (florgtadind- 1 H) 15Mass

e oz SORTRRMAPTEDL oo alad st The om0 eRiplpbewsiss: the

Synt hesi soofchaaazztéﬁstias@fwmpar%axfbn@m 3, 2-131pyridin-1-
y1l) - 2- oxoet hyl ] - 6( hol i n- 4a/ogmlr|m i n-4(3H) - one

spectrum ( Hz): 1.28 (d, J=6.8 Hz, 3 H); 2.70 (d, J=15.9
Hz, 1 H); 3.23 to 3.30 (s masked, 3 H); 3.40 (m, 5 H); 3.60 (m, 4 H); 4.02 (d,
J=16.9 Hz, 1 H); 4.29 (d, J=16.9 Hz, 1 H); 4.70 (m, 1 H), 5.36 (s, 1 H); 7.05 (t,
J=7.8 Hz, 1 H); 7.18 (t, J=7.8 Hz, 1 H); 7.29 (d, J=7.8 Hz, 1 H); 7.95 (d, J=7.8
15 Hz, 1H)

Mass spectrometry: method A

Retention time Tr (min) = 0.75;

[M+H]": m/z 369; [M-H]: m/z 367

Melting point (Kofler bench): 148°C.

20
Example 124: Synthesis of 2-[2-(6-fluoro-2,3-dihydro-1H-indol-1-yl)-2-
oxoethyl]-3-methyl-6-(morphoIin-4-yl)pyrimidin-4(3H)-one



St age 1: 1.49 g of Raney nickel at 50%in water are added to a
solution of 1.5 g of 4-azaindole in 45 m of absolute ethanol, in an

aut ocl ave under argon. The m xture is hydrogenated under 100 bar of
hydrogen at a tenperature of 95C 5 for 41 h. After a return to anbient

t enper at ur e,wo heoxitedniste i s filtered off7through O pegpkrpdth jhsrisstrate
is concentrated to dryness under reduced pressure. The residue is purified
by chr.omat ography on a 70 g 15-40 pmsilica cartridge, elution being
carried out with pure dichloronethane and then with a 99/1 v/v m xture of
di chl or omet hane/ met hanol with a flow rate of m/mn, and then on a 30

g.15-40 pm.silica cartridge, el@tio ei wth pure

di chl oronet hane with a flow rate ifn. 0\18 gsof 4- azaindoline is

t hus obtained in the formof a pal Wir-¢h nelts at 63C (Kofler
bench). 15Stage 2: - The produ S prepared according to the procedure
"described in exanple 5, using 350 of sodi um '
[ 4- (nor phol i n-4-yl)-6-0xo0-1,6- dih yrimdin-2-yl]acetate, 177 ng of

4- azai ndoline and 340 ng of N [3- |20

(di nmet hyl am no) propyl ] - N - et hyl carlQodi.# nni de hydrochloride in a m xture of
216 pl of pyridine and 6.5 ml of N, XPdinethylformani de. 252 ng of
2-[2-(2,3- d hydro-1Hpyrrol o[ 3, 2-b] pyridi n-1-y1 )-2-oxoethyl]-6-(norphol

e Pl o T e a8 i W Rl
Miz): 3.24 texagdy 66mupingt 228 mg ohsadidm PiHnett3d4i(ntonphdlitdy:yiB6atkot e- 4 H) ;
5 3 v, 15 rntoRytiringd Yacelate. 208 Hocot uordinaght sl 294 pag oihgs
[V 2 S0 o ey Y sy ERteetile S APHNAL Ph 2 bB® ofoc *7
161 pl of pyridine and 4.0 ml of N,N-dimethylformamide. 140 mg of 2-[2-(6-
fluoro-2,3-dihydro-1H-indol-1-yl)-2-oxoethyl]-3-methyl-8-(morpholin-4-
yl)pyrimidin-4(3H)-one are obtained in the form of a very pale pink powder,
10 the characteristics of which are the foliowing:
"H NMR spectrum (400 MHz): 3.14 (t, J=8.2 Hz, 2 H); 3.25 to 3.45 (m
partially masked, 7 H); 3.58 (m, 4 H); 4.11 (s, 2 H); 4.22 (t, J=8.2 Hz, 2 H);
9.36 (s, 1 H); 6.84 (t, J=8.7 Hz, 1 H); 7.26 (m, 1 H); 7.77 (broad d, J=10.3 Hz,
1H)
15 Mass spectrometry: method A
Retention time Tr (min) = 0.73;
[M+H]": m/z 373; [M-H]": m/z 371
Melting point (Kofler bench): 223°C.

20 Example 125 and Example 126: Separation of 2-{2-[(3S)-3-methyl-2,3-
dihydro-1H-indol-1-yl]-2-oxoethyl}-6-(morpholin-4-yl)pyrimidin-4(3H)-one
and 2-{2-[(3R)-3-methyl-2,3-dihydro-1H-indol-1 -yl]-2-oxoethyl}-6-
(morpholin-4-yl)pyrimidin-4(3H)-one



- =raghich-15 are .the foll qw ng:.

5 Exanple 147: 242-(5,6-Di fluoro-2, 3-di hydroi ndol-1-y1) - 2-oxoet hyl ] - 6-

nor phol i n-4-y1-3H pyrimdin-4-one 0 NN O ?"% The product is _
prepared according to the procedure described in exanple 5, wusing 261 ng of
sodi um [ 4- (nor phol i n-4-yl)-6-0x0-1,6- 10 di hydropyrimdi n-2-yflacetate, 310
mg of 4-nmethwaytodofoeeinad 254 nmg of 17g PCT/FR2010/051375

N 3- (di met hyl am no) propyl]-N -ethyl carbodii m de hydrochloride 1n a mxture
of 0.16 mM of pyridine and 4 m of dinethylformam de. 245 ng of 24245, 6-

di f1uoro-2, 3-di hydroi ndol- 1-y1) - 2- gxoet hyl | - 6- nor phol i n-4-y1-3H pyrim di n-4
- one are obtained in the formof _& white powder, the characterlﬁtlcs of

' 1H NVR' S ectrun1( ‘MHz, 8 in~

ppm DVBO d6): 3. Jsé 3.41 ( 3. 76_
(s, 2 H; 4.19 (t, (s, 1 1 H;
7.95 (dd, J=7.6 and . =31/61 (broad m| 1

spectronetry: nethod" etention tine Tr (mn) = 7;

[MH: mz 375 Melting, point (Kofler bench): above The
product is prepared %& ding to the procedure des ed i n exanpl e 5,
usi ng 340 ng of sodi@mﬁd-(rmrphol I n-4-yl)-6-0xo0- j

0o

The products were obtained by chiral chromatographic separation of
369 mg of 2-{2-[3-methyl-2,3-dihydro-1 H-indol-1-yi]-2-oxoethyl}-6-(morpholin-
5 4-yhpyrimidin-4(3H)-one {example 101) on a Chiralpak T304 20 um chiral
column (11009, 20um, 8/35cm), eluent: heptane/ethanol/methanol:
25/40/35; flow rate: 200 mi/min. After purification, 168 mg of (+)-2-42-[3-
methyt-2,3-dihydro-1H-indol-1 ~yl]-2-oxoethyl}-6-(morpholin-4-yl)pyrimidin-
4(3H)-one are obtained, as first enantiomer, in the form of a white powder, the
10 characteristics of which are the following:
H NMR spectrum'(400 MHz): 1.29 (d, J=6.8 Hz, 3 H); 3.42 (m, 4 H);
3.49 (m, 1H); 3.60 (m, 4 H); 3.68 (dd, J=6.6 and 10.1 Hz, 1 H); 3.75 (s, 2 H);
4.33 (t, J=10.1 Hz, 1 H); 5.21 (s, 1 H); 7.04 (t, J=8.0 Hz, 1 H); 7.18 (t, J=8.0
Hz, 1H); 7.27 (d, J=8.0 Hz, 1 H); 8.01 (d, J=8.0 Hz, 1 H); 11.61 (broad m, 1 H)
15 Mass spectrometry: method A
Retention time Tr (min) = 0.72;
[M+H]": m/z 355; [M-H]: m/z 353;
Optical rotation: op = +17.1° +/- 0.8 (¢=1.656 mg in 0,5 ml of DMSO);

20 Then the second enantiomer, i.e.. 164 mg of (-)-2-{2-[3-methyl-2,3-
dihydro-1H-indol-1 -yl]-2-oxoethyl}-6-(morpholin-4-yl)pyrimidin-4(3H)-one,  is
obtained in the form of a white powder, the characteristics of which are the
following:

'H NMR spectrum (400 MHz): 1.29 (d, J=6.8 Hz, 3 H); 3.41 (m, 4 H);

25 3.49 (m, 1H); 3.60 (m, 4 H); 3.68 (dd, J=6.6 and 10.3 Hz, 1 H); 3.75 (s, 2 H);



5 di hydropyri mdin-2-yl]acetate, 212 ng of

8-am no-1, 2, 3, 4-tetrahydroqui noline and 330 ngy of

N[ 3- (di net hyl am no) propyl kN - et hyl carbodi i m de hydrochloride in a m xture
of 210 pl of pyridine and 5.0 m of N, Ndi nethyl formam de. 243 ng of

2[ 4- (nor pholyd 1, 6-

di hydropyrim dlﬁogﬂyﬁ% 1,2,3,4-tet ra]hZ/%roqui nol i n?%l%/%%% %/rﬁ%jé%?‘ré 10
obtained in the formof a beige powder, the characteristics of which ar e

he fol
the (? gvvl6ng3a2(t J510:3 Hz, 1 H 5}%*61&@’3 Fﬁe?%ﬁijﬁogwﬂ ?g M= ,§0 % 59

(s, -2 Hy; 3lda 742 JSBGBHg,bT ba,eﬁ_m (d, $$8.05420 K}, 11160Horodd 48, H) - I=7. 7.

Hz, 1 H); 6.75 ( 1 .93 (d, J=7.7 Hz, 1 H; 9.22 (broad
s, 1 H) 11. 62 (W%ﬁ%zﬁct&"’ﬁlﬁt%gﬁ%thea trorretry met hod A Retention tinme Tr
(mn) 0. 57; [NHR‘&tenﬂ@Sﬂnﬁ]EOTr(h%}'Eomz 368 Melting point (Kofler bench):
232C. 20 Exarrpl e 149: Synthesis o

2-[ 2- (8- chl or o- 2, BUTFyBZ350 M-I befz 853izi n4- y1) - 2- oxoet hyI] 6- (mor phol i n-
4- din4(3 Th d ed to th
o oodure. doscr | 100 Bation o 3 T2 155388 g G B artivgy. "¢ 1o the

[ 4- (mor phol i n-4-yl)-6-0x0-1,6- 5 di hydropyrimdin-2-yl]acetate, 157 ng of

hi
8 chi or o 2 Q%Bﬂﬁ’ é%&m&ts%f £B1(615-arikch6- LI LAAYAL-TAGRLEIAG ) 3. VO

(di met hyl amaxggthyijsd-inethylkeb-imocphbbini4-yi)perimidined(@H)rdree i n a ni xture of
135 pl of pyridine and 3.5 m of N, N-di nethyl formam de. 140 ng of 2-[2-(8-

chl oro-2, 3-di hydro-4H 1 , 4- benzoxazi n-4-yl)yZ-8§xoet hyl]-6-(norph ol in-4-
10 yl)pyrimdin-4(3H)-one are obtajped in t f a white powder, the
characteristics of which are t ' 1H NVR spectrum
(400 MHz): for this batch, all the si naI are , vﬁth 341 (m 4 H);
3.57 (m 4 H,; 3.88 (m 4H);4 ; 5.17 , 1 H; 6.88 (m 1 H;
7.24 (m 1 H); 7.71 (very broad m 1H) 11 57 (brogd m 1 H)

)

The product is prepared according to the procedure described in
example 68, using 275 mg of sodium [1-methyl-4-(morpholin-4-yl)-6-0x0-1,6-
dihydropyrimidin-2-ylJacetate, 232 mg of 5,6-difluoroindoline and 254 mg of
N-[3-(dimethylamino)propyli-N'-ethylcarbodiimide hydrochloride in a mixture

15 of 161 pl of pyridine and 4.0 ml of N,N-dimethylformamide. 167 mg of 2-[2-
(5,6-difluoro-2,3-dihydro-1H-indol-1-yl)-2-oxoethyl]-3-methyl-8-(morpholin-4-
yl)pyrimidin-4(3H)-one are obtained in the form of an off-white powder, the
characteristics of which are the following:

'H NMR spectrum (400 MHz): 3.16 (t, J=8.6 Hz, 2 H); 3.31 (s, 3 H);

20 3.39 (m, 4 H); 3.58 (m, 4 H); 4.11 (s, 2 H); 4.22 (t, J=8.6 Hz, 2 H); 5.36 (s, 1
H); 7.37 (dd, J=8.9 and 10.3 Hz, 1 H); 7.95 (dd, J=7.5 and 12.1 Hz, 1 H)

Mass spectrometry: method A

Retention time Tr (min) = 0.76;

[M+H]": m/z 391; [M-H]: m/z 389

25 Melting point (Kofler bench): 250°C.

10



15Mass spectronetry: nmethod A Retention tinme Tr (mn) = 0.71; [MtH: mz
391; [MH: mz 389 Melting point (Kofler bench): above 260C. 20 Exanpl e
150: Synthesis of 1142-hydroxy- 3-net hyl phenyl) - 244- _

(ror phol i n-4-y1)-6-o0xo0-1, 6-di hydropyri m di n-2-yliacetam de OH ON O

The product we JyepayEdaccording to th@sd)rocedure qg_sf/ﬂ,%d}b%’gol e 5,
using 1 g of sodium]|[4-(norpholin-4-yl)-6-o0x0-1, 6-

di hydropyri m di n-2-yl]acetate, 680 ng ?)f 6 am no- 2- net hyl phenol and 1.2 g
of 5 N[ 3-(di i de a
XU ot o O 2 8 1 S~ R 3 AL Pyl 45402 O,

N- ( 2= hy df ox yexaeshyilHi3smetiyyly6- erhohpﬂeyll)pyﬂnuﬂmuﬂ3bb)@rm, 6=di hydropyri m di-n-
-2- yl]acetam de are obtained in the formof a bei ge solid, the
characteristics of which are the fcil | owi ng:

a0

O

5 The product is prepared according to the procedure described in
example 68, using 275 mg of sodium [1-methyl-4-(morpholin-4-yi}-6-oxo-1,6-
dihydropyrimidin-2-ylJacetate, 287 mg of 4,5-difluoroindoline hydrochloride
and 254 mg of N-[3-(dimethylamino)propyl]-N'-ethylcarbodiimide
hydrochloride in a mixture of 241 ul of pyridine and 4.0 mi of N,N-

10 dimethylformamide. 155 mg of 2-{2-(4,5-difluoro-2,3-dihydro-1H-indol-1 ~yl)-2-
oxoethyl}-3-methyl-6-(morpholin-4-yl)pyrimidin-4(3H)-one are obtained in the
form of a brick-red coloured powder, the characteristics of which are the
following:

'H NMR spectrum (400 MHz): 3.25 (t, J=8.4 Hz, 2 H); 3.31 (s, 3 H);

15 3.39 (m, 4 H); 3.58 (m, 4 H); 4.11 (s, 2 H); 4.27 (t, J=8.4 Hz, 2 H); 5.36 (s, 1
H), 7.23 (m, 1 H); 7.79 (dd, J=4.3 and 8.9 Hz, 1 H)

Mass spectrometry: method A
Retention time Tr (min) = 0.77;
[M+H]": m/z 391; [M-H]: m/z 389
20 Melting point (Kofler bench): above 260°C.

Example 129: Synthesis of 2-[2-(1,3-dihydro-2H-isoindol-2-yl)-2-
oxoethyl]-6-(morpholin-4-yl)pyrimidin-4(3H)-one



101H NWR spectrum (400 MHz): 2.18 (s, 3 H); 3.45 (m 4 H,; 3.62 (m 4 H);
3.70 (s, 2 H; 5.21 (s, 1 H,; 6.73 (t, J=7.8 Hz, 1 H); 6.91 (d, J=7.8 Hz, 1
H; 7.37 (d, J=7.8 Hz, 1 H); 8.80 (broad s, 1 H; 9.77 (s, 1 H; 11.68
(broad m 1 H) Mass spectronetry: nethod A 15Retention time Tr (mn) =

0.61; [MH wolZoBhpooiMd4l . nfz 343. Exapple 151 poqp/ppagig/051375. . .
N- (2- hydr oxy-3-nit r/(EJDphenyl)-Z-[4-(rmrpho I n-4-yl)-6- oxoll,%-d:w/y ropy?l m di n
-2-yliacetamde OHO 11+ 0.71'1 N N_ NO

H .
O NY\H/N
| |
. _N. O
[Nj
O

The product is prepared according to the procedure described in
example 70, using 250 mg of isoindoline, 267 mg of ethyl [4-(morpholin-4-yi)-
6-oxo0-1,6-dihydropyrimidin-2-yl]acetate prepared in stage 1 of example 1 and

5 1.15ml of a 2M solution of trimethylaluminium, in a mixture of 20 ml of
toluene and 10 mt of tetrahydrofuran. 80 mg of 2-[2-(1,3-dihydro-2H-isoindol-
2-yl)-2-oxoethyl]-6-(morpholin-4-yl)pyrimidin-4(3H)-one are thus obtained in
the form of a white powder, the characteristics of which are the following:

'H NMR spectrum (400 MHz): 3.39 (m, 4 H); 3.59 (m, 4 H); 3.67 (s, 2

10 H); 4.67 (s, 2 H); 4.90 (s, 2 H); 5.19 (s, 1 H); 7.26 to 7.42 (m, 4 H); 11.60
(broad m, 1 H)

Mass spectrometry: method A

Retention time Tr (min) = 0.60;

[IM+H]": m/z 341; [M-H]": m/z 339

15 Melting point (Kofler bench): above 260°C.

Example 130: Synthesis of N-(1-benzothiophen-4-yl)-2-[1-methyl-4-
(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-yljJacetamide

| ——

H
O NwN S
|

> N 0]

)

20 The product is prepared according to the procedure described in



0 The product is prepared according to the procedure described in
- exanple 5, using 1 g of sodium [4-(norpholin-4 yl) 6 oxo-1,6-

di hydropyrimdin-2-yl]acetate, 590 ng of 2-ami no-6-nitrophenol, and 734 ny
of N 3-(di net hyl am no) propyl kN - et hyl carbodi i m de hydrochloride in a 5

m xture of Swol2efipysigise and 6 nml of 1 ph N-di met hyl peppg ghﬁf°/8§§3

N( 2- hydr oxy- 3- ni t rophenyl) - 244- ( nor phol i n- 4- y0- 6- oxo- 1, 6- ydropyr|n1d|n 2
- yl]acetanide are obtained in the formof a yellow solid, the

characteri stex:_enprtg g@l‘@h%sgﬂrﬁ% Off@_;b[j% r[|g_ &h%'wg“ﬁw'ﬁ%@éo%‘m 73 48

(m 4 H; 3.63

"'.""and 8 7 Hz, - dih ropyn n(ladyl]ape alg, a’:}ﬁ;ﬁmg? qﬂzbemzqﬂ})ithbphmn(cidylanﬂné éndnd 7.2

rrei hod A Ret%ﬁﬁ% %Bfﬁr?@“@m%"r#&mgg) éﬁy'?ﬁg'ﬁmﬂlﬁar%%@%ﬁﬁfmro &8 374,

Exanpl e 152:a mixture of 324 ul of pyridine and 8.0 ml of N,N- dlmethyiformsfmlde 110 m 9 .
N (3 cyang: 2 ydroxygh%ngelnzbtﬁlo he(nrfﬂf ) gl‘i rr]r;etﬁ I-zz -mépﬁ%hn-tl-%l gygiooﬁ%-l mdin
-2-yl ] acetar?'de cJ 20-( p yi)-2- yl-4-(morp vl)-
dihydropyrimidin-2-yllacetamide are obtained in the form of a white powder,
the characteristics of which are the following:
"H NMR spectrum (400 MHz): 3.38 (s, 3 H); 3.41 (m, 4 H); 3.57 (m, 4
H); 4.05 (s, 2 H); 5.36 (s, 1 H); 7.34 (1, J=7.9 Hz, 1 H); 7.63 (d, J=5.6 Hz, 1 H);
10 7.72t07.81 (m, 3 H); 10.14 (broad m, 1 H)
Mass spectrometry: method A
Retention time Tr (min} = 0.71;
[M+H]": m/z 385; [M-H]: m/z 383
Melting point (Kofler bench): 254°C.

15
Example 131: Synthesis of 2-[2-(5-chloro-3,4-dihydroquinolin-1 (2H)-yh)-2-

oxoethyl]-6-(morpholin-4-yl)pyrimidin-4(3H)-one

)
S
The product is prepared according to the procedure described in
20 example 5, using 261mg of sodium [4-(morpholin-4-yl}-6-oxo-1,6-
dihydropyrimidin-2-yl]acetate, 184 mg of 5-chloro-1,2,3,4-tetrahydroquinoline
(can be prepared according to WO 2004/0116388), and 249 mg of N-[3-
(dimethylamino)propyl}-N'-ethylcarbodiimide hydrochloride in a mixture of
162 pl of pyridine and 4.0 ml of N,N-dimethylformamide. 141 mg of 2-[2-(5-
25  chloro-3,4-dihydroquinolin-1(2H)-yl)-2-oxoethyl]-6-(morpholin-4-yl)pyrimidin-
4(3H)-one are obtained in the form of a white powder, the characteristics of



The product is prepared according to the procedure described in exanple 5,
using 1 g of sodium [4-(norpholin-4-yl)-6-o0xo-1,6- o

di hydropyrim din-2-yl]acetate, 513 ng of 3-am no-2-hydroxybenzonitrile and
734 mg of N[ 3-(di methyl am no) propylFN -ethyl carbodiim de hydrochloride in

25 a mxtureg@f2Pifo®i{rpyridine and 5 qh,of N, N-di ng&{n&ﬁgﬁg@pbgfwgw_ gy
of N-(3-cyano-2-hydroxyphenyl)-2[ 4- (norphol i n-4-y1)-6-0xo-1,6-" "~ .

di hydropyri m di n-2-yl]acetanm de are obtained in the formof a white solid,

the - charackRichgré @fe RilioWigh are the fol |l ow ng: 1H NWR
spectrum (400 M—|z1): 3.44 (m§4 H; 3.62 (m 4 H,; 3.70 (s, 2 H; 5.21 (s, 1

H):6.91 (t; J=7. sHHHMR sapptr_grm(;@QOdMsz):m@sHm,lz HY) 2.77. (Z:EJE:G;B Hz,) zmg tl)iz 1
X ' X , : . 0 m

Vhss spect roat (0 40k R Aeebhe ntt Poee iz i h) 37% s 2 AL Ap e 2 356

[2MrH © m z HEZ.$base=peaks, 1AM by (dni=s.8%4, @hﬂﬁ@:@@gdﬂ)ga?[d?%ﬁgq !-{%1 709

Exanpl e 153: N[ 2- h{droxy- 3-(trifluoronethyl)phenyll- nor p
y1) - 6- oxo51, B dilks/tsegd Mvitabh- 2- yI i acet ami de Oyyy N N 0 HO 150 The

roduct is prepar or, ) pt ocedure described in exanple 5,

5si ng 1 g of sodilﬂgnsfl%ﬁ %c“rﬁ%@ﬁ'ﬂéﬁ%glé 6- oxo-1, 6-

di hydr opyri m di n%%mhjimaﬁglﬁ(nglﬁﬁﬂm']@; Lo f

2- hydroxy-3-(tri one ani |l I ne an .2 g o _ _ _

N[ 3- (di net hyl ani dbf*gﬁdﬂ?h&ﬁ%ﬂ%ﬂbam%%?m de hydrochl ori de 20 :cn a nixture
of 6 m of pyridi : % I Jpyl formam de. 600 ng o

N42- hydr oxy- 3- ('t rl}wgllt[ﬁgg)gﬁn‘g{lhgﬁ I'p%ény ]2%1 -(mor phol i n-4-y1) - 6-oxo0-1, 6-

di hydr opyfi m di n- 2-yfl acetam de are obtained in the formof a beige solid,

the charact éExahples132: Sithesis of 2H2-[UQhlyarégmethyl)-2,3-dihydro-1H-indol-
1-yl]-2-oxoethyl}-6-(morpholin-4-yl)pyrimidin-4(3H)-one

.

O

15 The product is prepared according to the procedure described in
example 5, using 261mg of sodium [4-(morpholin-4-yl)-6-oxo-1,6-
dihydropyrimidin-2-ylJlacetate, 173mg of 4-(hydroxymethyl)indoline and
254 mg of N-[3-(dimethylamino)propyl]-N'-ethylcarbodiimide hydrochloride in
a mixture of 161 pl of pyridine and 4.0 ml of N,N-dimethylformamide. 288 mg

20 of 2-{2-[4-(hydroxymethyl)-2,3-dihydro-1H-indol-1-yl]-2-oxoethyi}-6-
(morpholin-4-yl)pyrimidin-4(3H)-one are obtained in the form of a pink
powder, the characteristics of which are the following:

'H NMR spectrum (400 MHz): 3.12 (t, J=8.3 Hz, 2 H); 3.42 (m, 4 H);
3.59 (m, 4H); 3.75 (s, 2 H); 4.15 (t, J=8.3 Hz, 2 H); 4.46 (d, J=5.4 Hz, 2 H);

25 510 (t, J=5.4 Hz, 1 H); 5.21 (s, 1 H); 7.04 (d, J=7.8 Hz, 1 H); 7.15 (t, J=7.8

Hz, 1 H); 7.92 (d, J=7.8 Hz, 1 H); 11.62 (broad s, 1 H)
Mass spectrometry: method B



1H NMR spectrum (400 MHz): 3.44 (m 4 H); 3.61 (m 4 H); 3.69 (s, 2 25 H);
5.21 (s, 1 H); 6.95 (t, J=7.8 Hz, 1 H); 7.38 (d, J=7.8 Hz, 1 H); 7.57 (d,
J=7.8 Hz, 1 H); 10.44 (very broad m 3 H) Mass spectronetry: nethod A
Retention tinme Tr (mn) = 0.71; [MH: mz 399; [MFvy: mz 397. Exanpl e
154: Synt heScs 43- di met hyl- 2, 3-4j hydro- 1H-i sl

2- oxoet hyl] - 6- (2?&13’%_(1%_44_)” ) pyrim di %4 3H) - one M&%}%ljap{roo u‘o’c'l;5 IS
prepared according to the procedure described in exanple 5, using 177 ng of
sodi um [ 4- ( nor ph@ét@nﬂor}’ﬁﬁleenf{ﬁﬂ')l:@t4 O di hydropyri m din-2-yl]acetate, 236
nmg of 3, 3-dinethylindoline (whi clp1 can Be prepared according to T.W Ransay
et al., Synth. Cdirhi}: medy1; #d:-HR0RS) 36hd 169 ny of

N[ 3- (di net hyl am ropylEN - et hyl car badi.i.m de hydrochloride in a m xture
of 0.11 m of py%ﬁ%%m%ﬁ?f%ﬂﬁw‘%@t hyl f or mani de. The reacti on

m xture is stirred for 15 h at anmbient 15 tenperature and then concentrated
to dryness yngsh ,ﬂ].‘lr-ég N_BL. fy_ -1y esi due
and tri tu?at ed vmp{eﬁﬂ?\:ggtu a%;??ynﬁt?g%r?)fezn%%?ﬁ'é?yﬁﬂgﬂﬁor)éapb?ﬁgﬂe
formed is fi2-fMetmarpiidglin-dnd)-6+moro-4 @-difiydrepyrimidin-2-ylJacetamide

di chl or onet hane/ net hanol m xture and dried. After cqnpcentration to dryness
under reduced pressure, the crude product is purifi% by chromat ography on
20 a 30 g silica (0.02-0.045 nm colum, eluent: viv

di chl or onet hane/ net hanol . After the various fractijons pave been evapor at ed,
the pink solid residue is triturated from 10 nm of~di+sopropyl ether,
filtered off, and then dried under a bell jar (1h/4QC 20 nbar). 134 ng of

- 242- (3, 3-
di met hy1- 2, 3- di hydr oi ndol- 1-y0- 2- oxget hyl ] - 6-gror p
d, the characteristics
(400 MHz): 1.31 (s, 6

25 one are thus obtained in thg.JforN of pi SQ

of which are the foll ow ng: 1IN pec i X

H; 3.42 (m 4 H,; 3.59 (m 4 H;|.3.78 (s, 12 H) , 2 H; 5.20 (s, 1
H; 7.05 (t, J=7.6 Hz, 1 H); 7.18 ; J:7.6’Hz, ) Sg. 27 (d, J=7.6 Hz,

1H); 8.00 (d, J=7.6 Hz, 1 H); 11.61|(broad m.1 H) 5i\/lass spectronetry:
met hod A Retention tinme Tr (mn) =R 77, [MH: mz 369; EMH : nmlz 367

Mel ting point (Kofler bench): 24&15 ]

0

yol i n-4-y1-3H pyrim di n-4-

Stage 1:
0 Oﬁ/
%Nj
: 0
H .
0 NWH
[
N
™ O E
ENj
(9]

3ml  of pyridine, 500mg of N-[3-(dimethylamino)propyl]-N'-
ethylcarbodiimide ~ hydrochloride and 930mg of  4-(2-amino-5-

10



Ex | e 155: Pharmaceutical conposition Tablets corresponding to the
%Lgl I gvrrﬁpng formul ation were prepared: Product of Exanple 1 0.2 g Exci pient
for a tablet with a final weight of 1 g (details of the excipient: |actose,
talc, starch, magnesium stearate). 15 Exanple 1 is taken by way of exanple
of a phar nacW0t R8alL/podpadtati on, it bei ngspossible f @eTl/BRS 0RHFRBHAYISON tO
be carried out, if desired, with other products as exanples in the present
application. Pharmacol ogi cal section: Experinmental protocols 20 In vitro
experi ment al flmropbanm)emethyl)pipzr'l’diigaeﬁnbadgbkgw?aatte,ngugw ;@;?éér[}f?@%es on

horyl ation. is as either by western |
f\glhgrgzg | ge cr isﬁgg'oﬁel gﬁ/ ﬁO%dpgt heTVBISOGIHM | Ti%mgﬂz(hﬂhﬁrﬁcyﬁﬁix@dtﬁ-on
i que fr@ifydRPri ANscepmer N _

Eigfnr;gs?r at ed?lﬁgn ongg’g‘gb@o@ 25 rrigjl %rcegnkxg%l %?%g%d%?gﬁ %e%ﬁ‘ﬁleqheéng:?w of
conpat i bl e r¥NHdinethylformarsidedy Tofe prdEtionprrixsiren isn fiERUSRN apTHIGAHAL €

' ¥ western bl otti test A: hosphoryl ated on
erine 473 ERPRREIEIGS VS GO eR e ARt Gder seiucabaraspUre e
bl otting in siea REGumuMRriAERRIAL 8lutiBhC HBRR d%ﬁ@%(&ﬁ%iﬂfg %ﬁy&“@' lng an
anti body that. specifically recognises pAKI-"S473. 50n day 1, the ells
are seeded i#¥Edlommathang andavelapp| (95/03 bysiolume), IﬁQSo'ng@éﬂt-{r‘Sa‘lumﬂ-ZlF-

cont ai ni ng. 10 SPIEAF e oRe-CchVRaBE i e % 10500- 056) and 1%

gl utam ne (Lylf@cety@bitolshetokgireRApipdtitiné-NCedBbRficaicid (rt-bath E%r are

overni ghtl'() obtained in the form of a purplish solid, the characteristics of which are the
following:

Mass spectrometry: method B

Retention time Tr (min) = 4.02;

[M+H]*: m/z 544; [M-H]": m/z 546,

15

Stage 2:

1.5 mi of 4M hydrochioric acid in dioxane are added to a solution of
223mg of 4-{5-ﬂuoro-2-[2—(4-morpholin-4-yl-6-oxo-1,6~dihydropyrimidin—2-
ylhacetylamino]phenoxymethyl}piperidine-1 ~carboxylic acid tert-butyl ester in

20 6 ml of ethanol. After stirring at ambient temperature for 20 h, the reaction
medium is concentrated under reduced pressure, taken up with a solution of
aqueous ammonia in methanol, and then again concentrated to dryness. After
purification by silica column chromatography, eluent; 90/10 CH,ClL/MeOH,
65 mg of N-[4-fluoro-2-(piperidin-4-y!methoxy)phenyl]-z-[4—(morpholin-4-yl)—6-

25 oxo-1,6-dihydropyrimidin-2-ylJacetamide are obtained, the characteristics of
which are the following:

'H NMR spectrum (400 MHz): 1.52 (m, 2 H); 1.89 (m, 2 H); 2.06 {m, 1
H); 2.86 (m, 2 H); 3.25 (m partially masked, 2 H); 3.43 (m, 4 H); 3.62 (m, 4 H);
3.71 (s, 2 H); 3.92 (d, J=6.4 Hz, 2 H); 5.22 (s, 1 H); 6.74 (dt, J=2.7 and 8.8

30 Hz, 1 H); 7.00 (dd, J=2.7 and 11.0 Hz, 1 H); 7.75 (dd, J=6.6 and 8.8 Hz, 1 H);
7.87 (very broad m, 2 H); 9.22 (broad s, 1 H)

Mass specfrometry: method A



100n day 2, the cells are incubated in the presence or absence of the test
products for 1 to 2 hours at 37C in the presence of 5% COQ2. The nvol ecul es,
diluted in dinmethyl sul phoxide (DMSO Sigma #D2650), are added from a
10-tinmes concentrated stock solution, the final percentage of DVSO being
0.1% The noygcaiyes/GeLLiLsted ei t her ajgg single COPE@?H&Q&&B’?OB%%ESS 15
t han or equal to 10 pM or at increasing concentrations' in a ran at can
extend fromless than 1 nMto 10 pM After ‘this incubation, the cells

are |lysed for thq:{@lre@,gaﬁﬁmé)ﬁ@t,- 2hq) pgoteins. After the culture medium has
been drawn off, the cells are ed wth 1 nl of PBS (DPBS G bco,

- #14190-094Y; r ecdiMertdd oz 444;dM-HY: iz 206. pl 20 of conplete HNTG buffer and

transferred into a 96-well plate (Geiner #651201), and lysed for 1 h on
ice. The HNTG buffer is conposed of the followi ng m xture: 50 nM hepes, 150
mM NaCl, 1% triton, 10% gl ycer ol, with extenporaneous addition of one M ni
Prot ease | nhiEkampie CockBai | t 2URg6-CRvYBR, 238RVEDin - tase
I nhi bi t or Cockt alpl tabl et 25 _(g gﬁe10490683700%§ per§6ﬂ1f§fl 2{)&?@?3??@@ The
lysate i s ceRerpholiRd-yloiH-pyrimidingd-060 rpm 155 pl of supernatant are
recovered. 150 pl are incubated for denaturation for 5 mn at 95C in the
presence of 4X NuPAGE LDS Sa X{-fold (InVitrogen ref
NP0007) and of 10X NuPAGE Sa% j B gityted 10-fold 30
(InVitrogen ref NP0009). These sanpl d6 are]ft hen xen at -20C. 5 pl are
assayed by the m croBCA techni quesacclr di , @i cal bulletin of
the M croBCA Protein Assay Kit (Pi For protein
separation, 20 pg of proteins are I aded on to a NU-PAGE 4-12%Bis Tris Gel
12 well (InVitrogen ref NPOBZZBOE jE the mgration is 5 carried out for 1
i ng

h 30 in 20X NU- PAGE MOPS SOS Run uffer diluted 20-fold (InVitrogen ref
NPOOO1), at 150 volts. The s then transferred on to an
I nvitrol on PVDF nmenbrane (Invit rog #LCZOO?) per neabi | i sed bef or ehand and

|Sme | Fansr " e RoATACk, OFAEER oFLARRG 1o SHEMbf e SRR IR o
example 5, using 261mg of sodium [4- (morpholln-4-yl) 6-0x0-1,6-
dihydropyrimidin-2-yl]acetate, 307 mg of 5-chloroindoline and 254 mg of N-[3-

10 (dimethylamino)propyl]-N'-ethylcarbodiimide hydrochloride in a mixture of
0.16 ml of pyridine and 4 ml of dimethylformamide. 255 mg of 2-[2-(5-chloro-
2,3-dihydroindol-1-yl}-2-oxoethyl]-6-morpholin-4-yl-3H-pyrimidin-4-one are
obtained in the form of a white powder, the characteristics of which are the
following:

15 'H NMR spectrum (400 MHz, & in ppm, DMSO-de): 3.18 (t, J=8.3 Hz, 2

~ H), 341 (m, 4 H); 3.60 (m, 4H); 3.75 (s, 2 H); 4.16 (t, J=8.3 Hz, 2 H); 5.20 (s,
1 H); 7.21 (broad d, J=8.6 Hz, 1 H); 7.32 (broad s, 1 H); 7.99 (d, J=8.6 Hz, 1
H); 11.61 (broad m, 1H).
Mass spectrometry: method B
20 Retention time Tr {min) = 3.42;
[M-HJ: m/z 373
Melting point (Kofler bench): above 260°C.

Example 135: 2-{2-(4-Bromo-2,3-dihydroindol- 1-yl)-2-oxoethyi]-6-
morpholm-4-yl-3H-pyr|m|dm-4-one



60 volts for 3 hours, in the presence of 20X NUPAGE Transfer Buffer diluted
20-fold (I nVitrogen ref NPOOOG6). The nmenbrane is then saturated in
saturating solution conmposed of TBS (10x Iris Buffered Saline, Sigma
#15912, diluted 10-fold), 0.1% Tween 15 20 (Sigma #P5927) and 3% BSA

Bovi ne Al byfR r Maction V, Si 4503) for i ght
'Eransfer orl#eq?e(}%q()/truﬁllﬁﬁqafter trans?gffL or a )period&f)#]/%{%ﬂowﬁﬂ%e ‘
primary antibodies are diluted to /1000th for the anti-phospho AKT-Ser473
anti body (193H2, rabbit nonocl onal, cat#4058 fraom Cell 20 Signaling

Technol ogy Abcan), in saturating sdituti on conposed of BPBS, 0.1% Tween 20

.and 3% BSA; -and then shaken ov C.__Nwo Ses for 5 mnin

washi ng sol uti on conposed of TBS|and . 1% en e carried out before

hybridi sati on of the secondary antibolli es. gThe seggudary antibodies are

~diluted 1/10000th for the rabbit 257 anti-Muse |gG HRP anti body (WO02
Pronega) and to 1/10000th for the at anti-Rabbit 1gG HRP anti body (W01

Promega) in saturating solution, hen shaken for 1 h at anbient

t enper at ur e. Two rinses flor 30 min in washing solution are carried

out and then a rinse for 5 mn in is carried out in order to elimnate

the remai ni ng Tween 30 20. he revealing solution is prepared

vol une-f or - vol ungrac easdlidhGist eya %CCP&B' Uk et hge Gl 5

Li ght ni ng Chem | um ngscenceSR@:a eﬁ?d us@Gés[ltaelrtﬂnéagrgﬁ?&rlliw%gae ed h

Chenmi | um nesxangde Réagensingl u26Parki of El soeliurd NE41@Adrphbimd-yie6ioxant, 6t s

pl aced in thg reveali. olution faor 1 m.n, drai.ned, ins d between two

t r anspar ent c@?yﬁ%@y@ﬂ@ﬁ}"éé’”aﬁ?@&éﬁzﬂngﬁg TEREIRE "I?e%ﬁféé‘fmgp BdSng t he

| uni nescescedmthyiBminPRIMTLIGtH Baﬂfocﬁiﬁﬁdéil%gﬁb hidR§e ! 1M eofs read

with the Fuﬁi Fi | rﬁdev@g (%l] Tesfx).. The FUJI ev?ce rr%asurd(;gﬁ{kﬁg%t 8?a|

| uni nescenc®. %6 gHaff pdﬂdlalienmﬁ 4 onl(glgimeshy lisamanide.d3G mer o224 -brtxan-

subtracts -t . ise r oporti.onal the.size of the band

sel ect ed (A%%‘?Wéﬁ'ﬁé"@g}'&@'%ﬂ’é@ﬁ@@é“ﬁ‘m%f"cq‘aY’é{ﬁ)-&’tVBW'S_?'Pjo P8 spedi®ic

background nitsigedandhe Yorh oft avivRie thowdldiraihl AarbbRrisaes of Whigl %Fé"trﬂlé AU- BC)

for each band. The band obtained in the absence of product and in the
presence of fQloMin@NE0 i s considered to be 15 the 100% si gnhal . The software

ae o fundli on of PYERGRALR, IO MHEE S boln S8 a3 A G R B Bl et e
for each compeaiariaim,anHRC3:61 ¢nNaHYB.76¢s 2 HU.29(L0RY4 HRADIH) 5.21 (s Two
i ndependent experinments make it possibl'e to'calcul'ate the nean 20 of the

per cent ages 10f)iiTnt Bi ¢7BA HibtlaHkie23(breagidseF8cbHzeht)aditdr(bfead dhe
ducts t | t t i on. Wh iate, th
product s t estad gp ﬁﬁ@tqﬂ%ﬁ @&%ﬁ@ﬁaﬁ z_bl on ere appropriate e

activity of the pro S'TS "into approximately | C50, obtained
from a dose-resphas specienwstry afdibos Aconcentrati ons tested and
representing the_dose giving 50% of specific
15 Retention time Tr (min) = 0.88;
[M+H]": m/z 419; [M-H]: m/z 417

Melting point (Kofler bench): 219°C.

Example 136 and Example 137: Separat.ion of 2-(2-{(38)-3-
20 [(dimethylamino)methyi]-2,3-dihydro-1H-indol-1-yl}-2-oxoethyl)-6-
(morpholin-4-yl)pyrimidin-4(3H)-one and 2-(2-{(3R)-3-
[(dimethylamino)methyl]-2,3-dihydro-1H-indoi-1-yi}-2-oxoethyl)-6-
(morpholin-4-yl)pyrimidin-4(3H)-one



25 inhibition (absolute 1C50). Two i ndependent experinents nmake it possible

to cal culate the nean of the I C50s. Study of pAKT expression in PC3
human prostate carcinona cells neasured by the MSD Multi-spot Bi omarker
Det ection technique from Meso Scal e Di scovery (Test B): phosphoryl at ed on

serine 473 (v A9rH5®)114 n the PC3 hun@@s prostate c_a@fy 1%@5 3-py nmeans
of the techni que based on a sandw ch i munoassay using the +t| - spot

Bi omarker Detection kit from Meso Scal e Di scovery: phospho- Akt (Ser473)

whol e cell lysate kit (#K151CAL) _or 5 phospho-Akt (Ser473)/Tgtal Akt whol e
cell lysate kit (#K15100D). e Qrinmary antibody specific f&f T AKT-S473
(Kt #K151CAD) is coated on tlg anlel ectrode in each well of 96- wel |

pl ates of the MSD kit after thg avdition of a protein |ysat 0 e'a‘cig wel |,
EIIOI’] ant ibod elled

the signal is visgal i §gd by add}ing econdary
um\”n%mf compound. The 1 oC
: day 1, ‘the PC3 cells a

w th-an el ectroche

described in the ki

pl ates (TPP, #92096) I\%he Qoncentration of 35 0 | s/@ell in 200 pl of
#11960- 044) contai ning 10% f foetal calf serum

and 1% glutam ne (L-Gu Gﬁ 3#25030 024), and

O d} hat
sefided i nt 0 796- wel |

(FCS G bco, #10500-
i ncubated at 15 37C}§ 5%
i ncubated in the pr ﬁ e or absence of the test cts for 1 to 2 h at
37C in the presence or" 5% of CO2. The nol ecul es, Puted in di met hyl

sul phoxi de (DVMSO Si gnma #D2650), are added from a 20 ti mes concentrated

k sol uti % Th |
are tosted ef ther 1 PREICHEERE Ohflied oy biirek CroBiioerzhnis SRATalo &1 10 p
or at i ncre@HonageonCRILIRdiMamhyldmiorRmeR- Zfﬁ‘@'ihy%%lnéélt Hz‘bi&?@ 9@%-“3“ 1

nMto 10 pM After ‘this incubation,” the célls are l'ysed
prepar at i én rperphelingr Yr3k-pyrimidin-d-ane (exdmeple 1 H%) onla Ghiraineki AR BAgunbeen

the prot easc 4R SRCTaPSRER, Trabdar Citeiond uPl Alfiaaiinl: 1REk s and

the cells arm[jtmmefthunollethaﬁtol 480/20130; Sloakiang:. 160 nilfif. AfBEBuritibfidy, at es
cont ai ni ng tﬁ% 'T')E/J (\(_a}i can _be stored at -20C or at -80C. are carried out

with 150 pl renl2egrdigetiyrlamiorvebyk? S-dinydroindokil ad)-graxpetudl y
prepared "arg rﬁﬁbﬁfnﬁi Z?gH n@rﬁmphﬁ% WGl obMlreld %Bgﬁ{sﬁ ‘5'%§Ci£§%rrta,§'§%/§g) ;Irte

and i ncubat ed erature;, wth

carried a0t feim lof 45@l/lpw solid) meschaaad:temﬂdsemf wifich laee Nﬁ}dHDWIn925 pl Of 5 the
MSD sul fo-tag detigect anti bo n.are added to the wells

i ncubat ed for 1ﬁa¥%ﬁ’%ﬂf”rﬂg¥@)@mﬁ g 22/\[ 1 Hh APt dd, Fb'dlo Q\@@Hé‘é‘ are
carried out Hgt1h].| fid f g4t | Read
Buf fer of the Djli??@acg(g Jadsijdégn%{\ﬁqphﬁi fﬁf gz;‘r?dd?rt?h%/ﬁg]l gabbs(m;r%gHP %

i mredi at el y (On 2 Hi $324dd J356T @unet.C Hom Mzsb4$¢hlde1m(‘sdmverl-w, 510M(se

cont al m ng tna §ERdEoTIaRze e o ES (ovst & e | B! e dad W 20K hat

will be sgbtg@sz@djﬁ‘mmzahl H he GTEBROEEREN) (m n). The wells containing
cells in the absence of product and in the presence of 0.1% DVSO are :

consi dered to be Maas smicosmiegnalmethest The percentage inhibition is
cal cul ated for eqghiantion time Tr (min) = 0.40;

[M+HJ": m/z 398; [M-H]": m/z 396
Melting point (Kofler bench): 246°C
20 Optical rotation: 1.830 mg in 1 ml of DMSO positive sign.

DVEM nedi um (DVEM G b
CQ2, overnight. the cells are

Then the second enantiomer, i.e.: 239mg of (-)-2-2-(3-
dimethylaminomethyl-2,3-dihydroindol-1-yl)-2-oxoethyl]-6-morpholin-4-yl-3H-
pyrimidin-4-one, is obtained in the form of a yellow solid, the characteristics of

25 which are the following:



15 concentration of test product according to the follow ng fornula:
(1-((testmn)/ (max-mn))) x100. The activity of the product is
translated to I C50, obtained froma dose-response curve of various

concentrations tested and representing the dose giving 50% speC|f|c

i nhibition (R§sebyipod{PPy. 2 independeptqexperi rrentﬁc.gg},?g Bsggzgi bl e

to cal cul ate the nean of the |1 C50 val ues. The res aln for
the products as exanples in the experinental section are glven in the

PR U skt B B b (G o Al g e o
- Hz, 1 H) 2.46 (dd, J= 54and11 7 Hz, 1 H); 3.41 (m, 4 H); 3.60 (m, 5 H); 3.76
(m, 2 H); 3.91 (dd, J=5.7 and 10.0 Hz, 1 H); 4.23 {t, J=10.0 Hz, 1 H); 5.21 (s,
1 H); 7.02 (t, J=7.8 Hz, 1 H); 7.19 (t, J=7.8 Hz, 1 H); 7.29 (d, J=7.8 Hz,.1 H);
5 8.03(d, J=7.8 Hz, 1 H); 11.62 (broad m, 1 H)
Mass spectrometry: method A
Retention time Tr (min) = 0.40;
[M+H]": m/z 398; [M-H]: m/z 396
Melting point (Kofler bench): 256°C
10 Optical rotation: 1.721 mg in 1 ml of DMSO negative sign.

Example 138: Synthesis of N-[4-fluoro-2-(2-methoxyethoxy)phenyl]-2-[4-
(morpholin-4-yl)-6-oxo0-1,6-dihydropyrimidin-2-yi]Jacetamide

O
15 3ml of pyridine, 500 mg of N-[3-(dimethylamino)propyl]-N'-

ethylcarbodiimide ~ hydrochloride and 590mg  of  4-fluoro-2-(2-
methoxyethoxy)phenylamine are added to a solution of 500 mg of sodium [4-
(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-yl]acetate prepared in stage 2
of example 1, in 3 ml of N,N-dimethylformamide. The reaction mixture is
20 stirred at ambient temperature for 15 hours, and then concentrated under
reduced pressure. Water and ethyl acetate are added and the resulting
mixture is thus stirred for 30 minutes. The precipitate formed is filtered off,
and rinsed with water, ethyl ether and petroleum ether. The solid obtained is
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dried under vacuum. 155 mg of N-[4-fluoro-2-(2-methoxyethoxy)phenyl]-2-[4-
- {morpholin-4-yl}-6-oxo-1,6-dihydropyrimidin-2-ylJacetamide are obtained in
the form of a pinkish solid, the characteristics of which are the following:
'H NMR spectrum (400 MHz): 3.17 to 3.33 (m partially masked, 3 H);
5 3.43 (m, 4 H); 3.62 (m, 4 H); 3.68 (m, 4 H); 4.21 (m, 2 H); -5.21 (s, TH); 6.75
(dt, J=2.7 and 8.8 Hz, 1 H); 7.02 (dd, J=2.7 and 10.8 Hz, 1 H); 7.85 (dd, J=6.8
and 8.8 Hz, 1 H); 9.28 (broad s, 1 H); 11.65 (broad m, 1 H)
Mass spectrometry: method B
Retention time Tr {min) = 3.60;
10 [M+H]": m/z 405; [M-H]: m/z 407.

Example 139: Synthesis of N-(1H-benzimidazol-4-yl}-2-[4-(morpholin-4-
yl)}-6-oxo0-1,6-dihydropyrimidin-2-ylJacetamide

N=—\
H
N NH

H
O NY\[(
|

> N 0

N
»

The product is prepared according to the procedure described in

15

example 5, using 130mg of sodium [4-(morpholin-4-yi)-6-oxo-1,6-

dihydropyrimidin-2-yllacetate, 113 mg of 4-aminobenzimidazole hydrochioride

and 127 mg of N-[3-(dimethylamino)propyl]-N'-ethylcarbodiimide

20 hydrochloride in a mixture of 80 pl of pyridine and 2.0ml of N,N-

dimethyiformamide. 112 mg of N-(1H-benzimidazol-4-y)-2-[4-(morpholin-4-

yl)-6-ox0-1,8-dihydropyrimidin-2-yljacetamide are obtained in the form of an
off-white powder, the characteristics of which are the following:

"H NMR spectrum (400 MHz): 3.48 (m, 4 H); 3.60 (m, 4 H); 3.79 (broad

25 5,2H);5.21 (s, 1H); 7.14 (t, J=8.1 Hz, 1 H); 7.26 (broad s, 1 H); 7.94 (brdad

s, 1H), 8.21 (s, 1 H); 10.20 (broad s, 1 H); 11.70 (broad m, 1 H); 12.54 (broad
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m, 1 H)
Mass spectromeiry: method A
Retention time Tr (min) = 0.32;
[M+H]": m/z 355; [M-H]: m/z 353
5 Melting point (Kofler bench): above 260°C.

Example 140: Synthesis of methyl 2-hydroxy-3-({[4-(morpholin-4-yl)-6-
oxo-1,6-dihydropyrimidin-2-yl]Jacetyi}amino)benzoate

H H
o NWN
I
. N O
HO

O

6ml  of pyridine, 1g of  N-[3-(dimethylamino)propyl]-N'-

10

ethylcarbodiimide  hydrochloride and 1g of methyl 3-amino-2-
hydroxybenzoate are added to a solution of 1 g of [4-(morpholin-4-yl)-6-oxo-
1,6-dihydropyrimidin-2-yflacetate prepared in stage 2 of example 1, in 6 ml of
15 N,N-dimethylformamide. The reaction mixture is stired at ambient
temperature for 15 hours, and then concentrated under reduced pressure.
Water and ethyl acetate are added and the resuiting mixture is thus stirred for
30 minutes. The precipitate formed is filtered off, and rinsed with water, ethy!
ether and petroleum ether. The solid obtained is dried under vacuum. 1.27 g
20 of methyl 2-hydroxy-3-({[4-(morpholin-4-yl}-6-oxo-1,6-dihydropyrimidin-2-
yllacetyllamino)benzoate are obtained in the form of a grey solid, the
characteristics of which are the following:
TH NMR spectrum (400 MHz): 3.45 (m, 4 H); 3.58 (m, 4 H); 3.73 (s, 2
H); 3.94 (s, 3 H); 5.21 (s, 1 H); 6.95 (t, J=7.9 Hz, 1 H); 7.56 (dd, J=1.3 and 7.9
25 Hz, 1 H); 8.21 (broad d, J=7.9 Hz, 1 H); 9.71 (broad s, 1 H); 11.03 (broad s, 1
H); 11.70 (broad m, 1 H)
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Mass spectrometry: method A
Retention time Tr.(min) = 0.66;
[M+H]": m/z 387; [M-H]: m/z 389.

5 Example 141: 2-[2-(4-Methoxy-2,3-dihydroindol-1-yl)-2-oxoethyl]-6-
morpholin~-4-yl-3H-pyrimidin-4-one

H OMe
N 0

N
()
The product is prepared according to the procedure described in
example 5, wusing 261mg of sodium [4-(morpholin-4-yi)-6-oxo-1,6-
10 dihydropyrimidin-2-yllacetate, 308 mg of 4-methoxyindoline and 254 mg of N-
[3-(dimethylamino)propyl}-N'-ethylcarbodiimide hydrochlioride in a mixture of
0.16 mi of pyridine and 4 ml of dimethylformamide. 269 mg of 2-[2-(4-
methoxy-2,3-dihydroindol-1-yl)-2-oxoethyl}-6-morpholin-4-yl-3H-pyrimidin-4-
one are obtained in the form of a pinkish powder, the characteristics of which
15 are the following:
'H NMR spectrum (400 MHz, & in ppm, DMSO-ds): 3.04 (t, J=8.2 Hz, 2
H); 3.41 (m, 4 H); 3.61 (m, 4H); 3.74 (s, 2 H); 3.79 (s, 3 H); 4.14 (t, J=8.2 Hz,
2 H); 5.20 (s, 1H); 6.70 (broad d, J=7.9 Hz, 1 H); 7.15 {t, J=7.9 Hz, 1 H); 7.64
(broad d, J=7.9 Hz, 1H); 11.61 (broad m, 1 H).
20 Mass spectrometry: method A
Retention time Tr (min) = 0.75;
[M+H]": m/z 371; IM-H}: m/z 369
Melting point (Kofler bench): above 260°C.

25 Example 142: N-(3-bromo-z-hydroxyphenyl)-2-[4-(morpholin-4-yl)-6-oxo-
1,6-dihydropyrimidin-2-yl]Jacetamide |
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600 mg of N-[3-(dimethylamino)propyl]-N'-ethylcarbodiimide
hydrochloride and 550 mg of 2-amino-6-bromophenol are added to a solution
of 500mg of sodium [4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-

5 vyllacetate prepared in stage 2 of example 1, in 4 ml of pyridine. The reaction
mixture is stirred at ambient temperature for 20 hours, and then concentrated
under reduced pressure. Water and ethyl acetate are added and the resulting
mixiure is thus stirred for 30 minutes. The precipitate formed is filtered off,
and rinsed with water, ethyl ether and petroleum ether. The solid obtained is

10 dried under vacuum. 543mg of N-(3-bromo-2-hydroxyphenyl)-2-[4-
(morpholin-4-yl}-6-oxo-1,6-dihydropyrimidin-2-yllacetamide are obtained in
the form of a beige solid, the characteristics of which are the following:

'H NMR spectrum (400 MHz): 3.44 (m, 4 H); 3.62 (m, 4 H); 3.70 (s, 2
H); 5.21 (s, 1 H); 6.78 (t, J=8.1 Hz, 1 H); 7.32 (d, J=8.1 Hz, 1 H); 7.56 (d,

15 J=8.1 Hz, 1 H); 9.82 (broad m, 2 H); 11.62 (broad m, 1 H)

Mass spectrometry: method A

Retention time Tr (min) =0.64;

[M+H]": m/z 408; [M-H]: m/z 410.

20 Example 143: Synthesis of N-(3,4-dihydro-2H-1,4-benzoxazin-8-yl)-2-[4-
{morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-ylJacetamide
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The product is prepared according to the procedure described in
example 5, using 261mg of sodium [4-(morpholin-4-yl)-6-oxo-1,6-
dihydropyrimidin-2-yllacetate, 166 mg of 3,4-dihydro-2H-1,4-benzoxazin-8-

5 ylamine and 249 mg of N-[3-(dimethylamino)propyl}-N'-ethylcarbodiimide
hydrochloride in a mixture of 162yl of pyridine and 4.0ml of N,N-
dimethylformamide. 100 mg of N-(3,4-dihydro-2H-1,4-benzoxazin-8-yl)-2-{4-
(morpholin-4-yl)-6-oxo0-1,8-dihydropyrimidin-2-ylJacetamide are obtained in
the form of a white powder, the characteristics of which are the following:

10 "H NMR spectrum (400 MHz): 3.32 (m partially masked, 2 H); 3.44 (m,
4 H), 3.62 (m, 6 H); 4.08 (m, 2 H); 5.08 (m, 1 H); 5.19 (s, 1 H); 6.49 (t, J=7.8
Hz, 1 H); 6.56 (dd, J=1.5 and 7.8 Hz, 1 H); 6.80 (dd, J=1.5 and 7.8 Hz, 1 H);
9.43 (broad m, 1 H); 11.63 (broad m, 1 H)
Mass spectrometry: method A
15 Retention time Tr (min) = 2.64,
[M+H]": miz 372; [M-H]: m/z 370
~ Melting point (Kofler bench): 243°C.

Example 144: Methyll 5-fluoro-2-({[4-(morpholin-4-yf)}-6-ox0-1,6-
20 dihydropyrimidin-2-yljJacetyl}amino)benzoate
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The product is prepared according to the procedure described in
example 5, wusing 300mg of sodium [4-(morpholin-4-yi}-6-oxo-1,6-
dihydropyrimidin-2-ylJacetate, 303 mg of methyl 2-amino-5-fluorobenzoate
and 308 mg of N-[3-(dimethylamino)propyl]-N'-ethylcarbodiimide
hydrochloride in a mixture of 2 ml of pyridine and 2 ml of dimethylformamide.
310 mg of methyl 5-fluoro-2-({[4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-
2-yllacetyl}amino)benzoate are obtained in the form of a white solid, the
characteristics of which are the following:
'H NMR spectrum (400 MHz): 3.44 (m, 4 H); 3.61 (m, 4 H); 3.67 (s, 2
H); 3.84 (s, 3 H); 5.21 (s, 1 H); 7.50 (m, 1 H); 7.64 (dd, J=3.0 and 9.2 Hz, 1
H); 8.13 (dd, J=5.3 and 8.9 Hz, 1 H}; 10.57 (broad s, 1 H); 11.70 (broad m, 1
H)
Mass spectrometry: method A
Retention time Tr (min) = 0.71;
[M+HT": m/z 391; [M-H]": m/z 389.

~ Example 145: Synthesis of 2-(2-{3-[(diethylamino)methyl]-2,3-dihydro-

1H-indol-1-yl}-2-oxoethyl}-6-(morpholin-4-yl)pyrimidin-4(3H)-one

0 \HWN
SIS
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0.48 g of sodium cyanoborohydride is gradually added to a solution of
0.5g of diethyl(1H-indol-3-ylmethyl)amine (prepared according to Synth.
Commun. 2006, 1829) in 10 m! of trifluoroacetic acid, under argon, cooled in
an ice bath, and then the resulting mixture is stirred for half an hour at 0°C
and 3 h at ambient temperature. The reaction medium is then plunged into
100 ml of water and alkalinized using 30% sodium hydroxide. After the
addition of 100 ml of ethyl acetate, the resulting mixture is stirred for 10 min at
ambient temperature and then the mixture is separated by settling out and the
aqueous phase is extracted with three times 50 ml of ethyl acetate. The
organic phases are combined, and then washed with 40 ml of water. The
organic phase is dried over anhydrous magnesium sulphate, filtered and
concentrated to dryness under reduced pressure. The residue is taken up
with 20 ml of 2N sodium hydroxide plus 40 ml of water and 60 ml of ethyl
acetate, stirred for 5 min, and then separated by seffling out. The aqueous

phase is extracted with twice 40 ml of ethyl acetate and the organic phases

~ are combined, dried over anhydrous magnesium sulphate, filtered and

concentrated to dryness under reduced pressure. After a silica column
purification, eluent: 89/10/1 CH.Cl./MeOH/NH4OH, 246 mg of (2,3-dihydro-
1H-indol-3-yImethyl)diethylamine are obtained in the form of a yellow oil, the
characteristics of which are the following:

Mass spectrometry: method A

Retention time Tr (min) = 0.20;

[M+H]": m/z 205;

Stage 2:
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The product is prepared according to the procedure described in
- example 5, using 150mg of sodium [4-(morpholin-4-yh)-6-oxo0-1,6-
dihydropyrimidin-2-yl]acetate, 238 mg of (2,3-dihydro-1H-indol-3-
yimethyi)diethylamine and 140mg of N-[3-(dimethylamino)propyl]-N'-
5 ethylcarbodiimide hydrbchloride in a mixture of 0.1 ml of pyridiné and 3 ml of
N,N-dimethylformamide. 108 mg of 2-(2-{3-[(diethylamino)methyl]-2,3-
dihydro-1H-indol-1-yl}-2-oxoethyl}-6-(morpholin-4-yl)pyrimidin-4(3H)-one  are
obtained in the form of a cream solid, the characteristics of which are the
following:
10 "H NMR spectrum (400 MHz): 0.96 (t, J=7.0 Hz, 6 H); 2.36 t0 2.71 (m
partially masked, 6 H); 3.41 (m, 4 H); 3.56 (m, 1 H); 3.61 (m, 4 H); 3.75 (s, 2
H); 3.88 (dd, J=5.4 and 10.8 Hz, 1 H); 4.21 (t, J=10.8 Hz, 1 H); 5.21 (s, 1 H);
7.02 (t, J=7.7 Hz, 1 H); 7.18 (t, J=7.7 Hz, 1 H); 7.32 (d, J=7.7 Hz, 1 H); 8.03
(d, J=7.7 Hz, 1 H); 11.62 (broad m, 1 H) '
15 Mass spectrometry: method A
Retention time Tr (min) = 0.43;
[M+H]": m/z 426; [M-H]: m/z 424
Melting point (Kofler bench): 202°C.

20 Example 146: Synthesis of 2-[2-;(2,3-dihydro-1 H-pyrrolo[3,2-b]pyridin-1-
yl)-2-oxoethyl]-6-(morpholin-4-yl)pyrimidin-4(3H)-one

O HWN /fil

>~ _N 0O —=

N

(]

0O
Stage 1:
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1.49 g of Raney nickel at 50% in water are added to a solution of 1.5 g
of 4-azaindole in 45 ml of absolute ethanol, in an autoclave under argon. The
mixture is hydrogenated under 100 bar of hydrogen at a temperature of 95°C

5 for 41 h. After a return to ambient temperature, the catalyst is filtered off
through Clarcel and the filtrate is concentrated to dryness under reduced
pressure. The residue is purified by chromatography on a 70 g 15-40 ym
silica cartridge, elution being carried out with pure dichloromethane and then
with a 99/1 viv mixture of dichloromethane/methanol with a flow rate of

10 80 mi/min, and then on a 30 g 15-40 pm silica cartridge, elution being carried
out with pure dichloromethane with a flow rate of 30 ml/min. 0.18 g of 4-
azaindoline is thus obtained in the form of a pale yellow solid which melts at
63°C (Kofler bench).

15 Stage 2:

The product is prepared according to the procedure described in
example 5, using 350mg of sodium [4-(morpholin-4-yl)-6-oxo-1,6-
dihydropyrimidin-2-yljacetate, 177 mg of 4-azaindoline and 340 mg of N-[3-

20 (dimethylamino)propyl]-N'-ethylcarbodiimide hydrochloride in a mixture of
216 ul of pyridine and 6.5 mi of N,N-dimethylformamide. 252 mg of 2-[2-(2,3-
dihydro-1H-pyrrolo[3,2-b]pyridin-1-yl)-2-oxoethyl]-6-(morpholin-4-yl)pyrimidin-
4(3H}-one are obtained in the form of a white powder, the characteristics of
which are the following:

25 'H NMR spectrum (400 MHz). 3.24 to 3.37 (m partially masked, 2H);
3.41 {m, 4 H); 3.60 (m, 4 H); 3.79 (s, 2 H); 4.19 (1, J=8.3 Hz, 2 H); 5.21 (s, 1
H); 7.17 (dd, J=4.4 and 8.3 Hz, 1 H); 8.13 (d, J=4.4 Hz, 1 H); 8.19 (d, J=8.3
Hz, 1 H); 11.63 (broad m, 1 H)

| Mass spectrometry: method A
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Retention time Tr (min) = 0.37;
[M+H]": m/z 342; [M-H]: m/z 340
Melting point (Kofler bench): above 260°C.

5 Example 147: 2-[2-(5,6-Diﬂuoro-2,3-dihydroindol-1-yl)-z-oxoethyl]-ﬁ-
morpholin-4-yl-3H-pyrimidin-4-one

Ty

> N 0 F

()

The product is prepared according to the procedure described in

H
0 N

example 5, using 261mg of sodium [4-(morpholin-4-y)-6-0x0-1,6-
10 dihydropyrimidin-2-ylacetate, 310 mg of 4-methoxyindoline and 254 mg of N-
[3-(dimethylamino)propyl]-N'-ethylcarbodiimide hydrochloride in a mixture of
0.16 ml of pyridine and 4 ml of dimethylformamide. 245 mg of 2-[2-(5,6-
difluoro-2,3-dihydroindol-1-yl)-2-oxoethyl]-6-morpholin-4-yl-3H-pyrimidin-4-
one are obtained in the form of a white powder, the characteristics of which
15 are the following:
*H NMR spectrum (400 MHz, & in ppm, DMSO-ds): 3.16 (t, J=8.4 Hz, 2
H); 3.41 (m, 4 H); 3.60 (m, 4H); 3.76 (s, 2 H); 4.19 (t, J=8.4 Hz, 2 H); 5.21 (s,
1 H), 7.37 (t, J=9.2 Hz, 1 H); 7.95 (dd, J=7.6 and 12.0 Hz, 1 H); 11.61 (broad
m, 1 H).
20 Mass spectrometry: method A
Retention time Tr {min) = 0.70;
[M+H]": m/z 377; [M-H]: m/z 375
Melting point (Kofler bench): above 260°C.

25 Example  148:  Synthesis of  2J4-(morpholin-4-yl)-6-ox0-1,6-
dihydropyrimidin-2-yl]-N-(1,2,3,4-tetrahydroquinolin-8-yl)acetamide
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The product is prepared according to the procedure described in
example 5, using 340mg of sodium [4-(morpholin-4-yl)-6-oxo-1,6-
dihydropyrimidin-2-yl]acetate, 212 mg of 8-amino-1,2,3,4-tetrahydroquinoline
and 330 mg of N-[3-(dimethylamino)propyl]-N'-ethylcarbodiimide
hydrochloride in a mixture of 210 uyl of pyridine and 5.0ml of N,N-
dimethylformamide. 243 mg of 2-[4-(morpholin-4-yl)-6-0x0-1,6-
dihydropyrimidin-2-yl]-N-(1,2,3,4-tetrahydroquinolin-8-yl)acetamide are
obtained in the form of a beige powder, the characteristics of which are the
following:

'H NMR spectrum (400 MHz): 1.78 (m, 2 H); 2.70 (t, J=6.5 Hz, 2 H);
3.23 (broad t, J=6.5 Hz, 2 H); 3.44 (m, 4 H); 3.59 (s, 2 H); 3.63 (m, 4 H); 5.03
(broad s, 1 H); 5.20 (s, 1 H); 6.43 (t, J=7.7 Hz, 1 H); 6.75 (d, J=7.7 Hz, 1 H)

6.93 (d, J=7.7 Hz, 1 H); 9.22 (broad s, 1 H); 11.62 (broad m, 1 H)
Mass spectrometry: method A

.
¥

Retention time Tr (min) = 0.57;
[M+H]": m/z 370; [M-H]: m/z 368
Melting point (Kofler bench): 232°C.

Example 149: Synthesis of 2-[2-(8-chloro-2,3-dihydro-4H-1,4-benzoxazin-
4-yl)-2-oxoethyl]-6-(morpholin-4-yl)pyrimidin-4(3H)-one
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The product is prepared according to the procedure described in

example 5, using 220mg of sodium [4-(morpholin-4-yl}-6-oxo-1,6-
dihydropyrimidin-2-ylJacetate, 157 mg of 8-chloro-2H-benzo[b][1,4Joxazine

(which can be prepared according to WO 2008/100463) and 214 mg of N-[3-

(dimethylamino)propyl]-N'-ethylcarbodiimide hydrochloride in a mixture of
135 pl of pyridine and 3.5 ml of N,N-dimethylformamide. 140 mg of 2-[2-(8-
chloro-2,3-dihydro-4H-1,4-benzoxazin-4-yl}-2-oxoethyl]-6-(morpholin-4-
yl)pyrimidin-4(3H)-one are obtained in the form of a white powder, the
characteristics of which are the following:

"H NMR spectrum (400 MHz): for this batch, alt the signals are broad,
with: 3.41 (m, 4 H); 3.57 (m, 4 H); 3.88 (m, 4 H); 4.42 (m, 2 H); 5.17 (s, 1 H);
6.88 (m, 1 H); 7.24 (m, 1 H); 7.71 (very broad m, 1 H); 11.57 (broad m, 1 H)

Mass spectrometry: method A

Retention time Tr (min) = 0.71;

[M+H]": m/z 391; [M-HJ": m/z 389

Melting point (Kofler bench): above 260°C.

Example 150: Synthesis of N-(2-hydroxy-3-methylphenyl)-2-[4-
{morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-ylJacetamide



Exanple 70 195 Exanple 71 5375 120 Exanple 72 89 Exanple 73 650 Exanple
74 10 Exanple 75

WO 2011/001114 202 PCT/FR2010/051375

OH
H H
) N N

T

. N O
N
()

The product is prepared according to the procedure described in
example 5, wusing 1g of sodium [4-(morpholin-4-yl)-6-oxo-1,6-
dihydropyrimidin-2-yljacetate, 680 mg of 6-amino-2-methylphenol and 1.2 g of

5 N-[3-(dimethylamino)propyl]-N'-ethylcarbodiimide hydrochloride in a mixture
of 6 ml of pyridine and 8 ml of N,N-dimethylformamide. 1.1 g of N-{(2-hydroxy-
3-methylphenyl}-2-[4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-
yllacetamide are obtained in the form of a beige solid, the characteristics of
which are the following:

10 'H NMR spectrum (400 MHz): 2.18 (s, 3 H); 3.45 (m, 4 H); 3.62 (m, 4
H); 3.70 (s, 2 H); 5.21 (s, 1 H); 6.73 (t, J=7.8 Hz, 1 H); 6.91 (d, J=7.8 Hz, 1 H);
7.37 (d, J=7.8 Hz, 1 H); 8.80 (broad s, 1 H); 9.77 (s, 1 H); 11.68 (broad m, 1
H)

Mass spectrometry: method A

15 Retention time Tr (min) = 0.61;
[M+H]*: m/z 345; [M-HT: m/z 343.

Example 151: N-(2-hydroxy-3-nitrophenyl)-2-[4-(morpholin-4-y1)-6-oxo-
1,6-dihydropyrimidin-2-yiJacetamide
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The product is prepared according to the procedure described in
- .-z=example 5, using 1g of sodium [4-(morpholin-4-yi)-6-ox0-16- -
dihydropyrimidin-2-ylJacetate, 590 mg of 2-amino-6-nitrophenol, and 734 mg
_of  N-[3-(dimethylamino)propyl]-N'-ethylcarbodiimide hydrochloride in a
5 mixture of 5 ml of pyridine and 6 ml of N,N-dimethylformamide. 976 mg of N-
(2-hydroxy-3-nitrophenyl)-2-[4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-
yllacetamide are obtained in the form of a yellow solid, the characteristics of
which are the following: '
"H NMR spectrum (400 MHz): 3.48 (m, 4 H); 3.63 {m, 4 H); 3.65 (s, 2
10 H); 5.19 (s, 1 H); 5.85 (dd, J=7.2 and 8.7 Hz, 1 H); 7.37 (dd, J=1.7 and 8.7
Hz, 1 H); 7.91 (dd, J=1.7 and 7.2 Hz, 1 H); 9.74 (broad m, 1 H); 11.75 (broad
m, 1 H) '
Mass spectrometry: method A
Retention time Tr (min) = 0.61;
15 [M+H]": m/z 376; [M-H]: m/z 374.

Example 152: N-(3-cyano-2-hydroxyphenyl)-2-[4-(morpholin-4-yl}-6-oxo-
1,6-dihydropyrimidin-2-yljacetamide

S
|

. N 0
O
(0]

The product is prepared according to the procedure described in
example 5, using 1g of sodium [4-(morpholin-4-yl)-6-0x0-1,6-
dihydropyrimidin-2-yllacetate, 513 mg of 3-amino-2-hydroxybenzonitrile and
734 mg of N-[3-(dimethylamino)propyl]-N'-ethylcarbodiimide hydrochloride in

25 a mixture of 5 ml of pyridine and 5 ml of N,N-dimethylformamide. 257 mg of
N-(3-cyano-2-hydroxyphenyl)-2-[4-(morpholin-4-yl)-6-0xo0-1,6-

Q)
o

N
N 7.

O

20
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dihydropyrimidin-2-ylJacetamide are obtained in the form of a white solid, the
- = characteristics of which are the following:
| 'H NMR spectrum (400 MHz): 3.44 (m, 4 H); 3.62 (m, 4 H); 3.70 (s, 2
H); 5.21 (s, 1 H);.6.91 {t, J=7.8 Hz, 1 H); 7.40 (d, J=7.8 Hz, 1 H); 7.78 (d,
5 J=7.8 Hz, 1 H); 9.95 (broad fn, 1 H); 10.71 (very broad m, 1 H); 11.64 (broad
m, 1 H)
Mass spectrometry: method A
Retention time Tr (min) = 0.57;
[M+H]": m/z 356; [2M+H]": m/z 711 (base peak)
10 [M-HJ: m/z 354 (base peak); [2M-H]": m/z 709.

Example 153: N-[2-hydroxy-3-{trifluoromethyl)phenyl}-2-[4-(morpholin-4-
yl)-6-ox0-1,6-dihydropyrimidin-2-ylJacetamide

H H
0O N\'/\I_rN
!
x> N 0]
HO

Qo

The product is prepared according to the procedure described in
example 5, wusing 1g of sodium [4-(morpholin-4-yl)-6-oxo-1,6-
' dihydropyrimidin-2-yllacetate, 978 mg of 2-hydroxy-3-(irifluoromethyl)aniline
and 1.2 g of N-[3-(dimethylamino)propyl]-N'-ethylcarbodiimide hydrochloride
20 in a mixture of 6 mi of pyridine and 8 ml of N,N-dimethylformamide. 600 mg of
N-[2-hydroxy-3-(trifluoromethyl)phenyl]-2-[4-(morpholin-4-yl)-6-oxo-1,6-
dihydropyrimidin-2-ylJacetamide are obtained in the form of a beige solid, the
characteristics of which are the following: |
'H NMR spectrum {400 MHz): 3.44 (m, 4 H); 3.61 (m, 4 H); 3.69 (s, 2
25 H), 5.21 (s, 1 H); 6.95 (t, J=7.8 Hz, 1 H); 7.38 (d, J=7.8 Hz, 1 H); 7.57 (d,
J=7.8 Hz, 1 H); 10.44 (very broad m, 3 H)
Mass spectrometry: method A

15
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Retention time Tr (min)} = 0.71;
[M+HJ": m/z 399; [M-H]: m/z 397.

Example 154: Synthesis of 2-[2-(3,3-dimethyl-2,3-dihydro-1H-indol-1-yi)-
5 2-oxoethyl]-6-(morpholin-4-yl)pyrimidin-4(3H)-one

.

O

The product is prepared according to the procedure described in
example 5, wusing 177mg of sodium [4-(morpholin-4-y|)-6-0x0-1,6-
10 dihydropyrimidin-2-yljacetate, 236 mg of 3,3-dimethylindoline (which can be
prepared according to T.W. Ramsay et al., Synth. Commun. 1995, 25, 4029)
and 169 mg of N-[3-(dimethylamino)propyl]-N'-ethylcarbodiimide
hydrochloride in a mixture of 0.11ml of pyridine and 5ml of N,N-
dimethylformamide. The reaction mixture is stirred for 15h at ambient
15 temperature and then concentrated to dryness under reduced pressure. 40 mi
of water are added to the residue and triturated with a spatula at ambient
temperature. The precipitate formed is filtered off, and then solubilized with a
dichioromethane/methanol mixture and dried. After concentration to dryness
under reduced preséure, the crude product is purified by chromatography on
20 a 30g silica (0.02—0.045mm) column, eluent: 90/10 viv
dichloromethane/methanol. After the various fractions have been evaporated,
the pink solid residue is friturated from 10 ml of diisopropyl ether, filtered off,
and then dried under a bell jar (1h/40°C/20 mbar). 134 mg of 2-[2-(3,3-
dimethyl-2,3-dihydroindol-1-yl)-2-oxoethyl}-6-morpholin-4-yl-3H-pyrimidin-4-
25 one are thus obtained in the form of a pink solid, the characteristics of which
are the following:



57 Exanple 93 63 Exanple 94 11 Exanple 95 35 Exanple 96 6 Exanple 97
260 Exanple 98

10

15

20

25

WO 2011/001114 206 PCT/FR2010/051375

'H NMR spectrum (400 MHz): 1.31 (s, 6 H); 3.42 (m, 4 H); 3.59 (m, 4

H); 3.75 (s, 2 H); 3.91 (s, 2 H); 5.20 (s, 1 H); 7.05 (t, J=7.6 Hz, 1 H); 7.18 (t,

J=7.6 Hz, 1 H); 7.27 (d, J=7.6 Hz, 1H); 8.00 (d, J=7.6 Hz, 1 H); 11.61 (broad
m,. 1 H)

Mass spectromefry: method A

Retention time Tr (min) = 0.77;

[M+H]*: m/z 369; [M-H]: m/z 367

Melting point (Kofler bench); 248°C.

Example 155: Pharmaceutical composition
Tablets corresponding to the following formulation were prepared:
Product of Example 1.......ccoceeivceneriiece 02¢
Excipient for a tablet with a final weight of ...... 19
(details of the excipient: lactose, talc, starch, magnesium stearate).

Example 1 is taken by way of example of a pharmaceutical preparation, it
being possible for this preparation to be carried out, if desired, with other

products as examples in the present application.

Pharmacological section:

Experimental protocols

In vitro experimental procedures

The inhibitory activity of the molecules on AKT phosphorylation is
measured either by western blotting using the technique described below, or
by the MSD Multi-spot Biomarker detection technique from Meso Scale
Discovery also described below. It was demonstrated, on one set of

molecules, that both techniques give compatible results.

Study of pAKT expression in PC3 human prostate carcinoma cells

measured by western blotiing (test A): -

‘This test is based on measuring the expression of the AKT protein
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phosphorylated on serine 473. The phosphorylation of AKT (pAKT) is

~-measured by western blotting in the PC3 human prostate carcinoma line

(ATCC CRL-1435), using an antibody that specifically recognises
pAKT-S473.

On day 1, the PC3 cells are seeded into 6-well plates (TPP, # 92006)
at the concentration of 0.8x10° cells/well in 1800 ul of DMEM medium (DMEM
Gibco #11960-044) containing 10% of foetal calf serum (SVF Gibco,
# 10500-056) and 1% glutamine (L-Glu Gibco # 25030-024), and incubated at
37°C, 5% COo, overnight.

On day 2, the cells are incubated in the presence or absence of the
test products for 1 to 2 hours at 37°C in the presence of 5% CO,. The
molecules, diluted in dimethyl sulphoxide (DMSO Sigma #D2650), are added
from a 10-times concentrated stock solution, the final percentage of DMSO
being 0.1%. The molecules are tested either at a single concentration of less
than or equal to 10 pM, or at increasing concentrations in a range that can
extend from less than 1 nM to 10 pM.

After this incubation, the cells are lysed for the preparation of the
proteins. After the culture medium has been drawn off, the cells are rinsed
with 1 ml of PBS (DPBS Gibco, #14190-094), recovered by scraping in 200 pl
of complete HNTG buffer and transferred into a 96-well plate (Greiner
#651201), and lysed for 1 h on ice. The HNTG buffer is composed of the
following mixture: 50 mM hepes, 150 mM NaCl, 1% triton, 10% glycerol, with
extemporaneous addition of one Mini Protease Inhibitor Cocktail tablet
(Roche 1836153) and of one Phosphatase Inhibitor Cocktail tablet
(Roche104906837001) per 10 ml of buffer.

The lysate is centrifuged for 10 min at 6000 rpm. 155 pl of supernatant
are recovered. 150 pl are incubated for denaturation for 5 min at 95°C in the
presence of 4X NUPAGE LDS Sample Buffer diluted 4-fold (InVitrogen ref
NPQ007) and of 10X NuPAGE Sample Reducing Agent diluted 10-fold
(InVitrogen ref NPO009). These samples are then frozen at -20°C. 5yl are
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assayed by the microBCA technique according to the technical bulletin of the
~MicroBCA Protein Assay Kit (Pierce #23235).

For protein separation, 20 ug of proteins are ioaded on to a NU-PAGE

4-12% Bis Tris Gel 12 well (thitrogen ref NP0322BOX) and the migration is

5 carried out for 1 h 30 in 20X NU-PAGE MOPS SDS Running Buffer diluted
20-fold (InVitrogen ref NP0001), at 150 volts.

The gel is then transferred on to an Invitrolon PVYDF membrane
(Invitrogen #LC2007) permeabilised beforehand and for a few seconds in
ethanol (Ethanol Fischer Scientific #£/0600DF/15).

10 The transfer is carried out in a Biorad tank at 30 volts overnight or at
60 volts for 3 hours, in the presence of 20X NUPAGE Transfer Buffer diluted
20-fold {InVitrogen ref NP0OQ086).

The membrane is then saturated in saturating solution composed of

TBS (10x Tris Buffered Saline, Sigma #T5912, diluted 10-fold), 0.1% Tween

15 20 (Sigma #P5927) and 3% BSA (Bovine Albumin Serum Fraction V, Sigma

#A4503) for 6 h after overnight transfer or else for 1 h after transfer for a
period of 3 h.

The primary antibodies are diluted to /1000th for the anti-phospho
AKT-Ser473 antibody (193H2, rabbit monoclonal, cat#4058 from Cell

20 Signaling Technology Abcam), in saturating solution composed of PBS, 0.1%
Tween 20 and 3% BSA, and then shaken overnight at 4°C. Two rinses for

5 min in washing solution composed of TBS and 0.1% Tween 20 are carried

out before hybridisation of the secondary antibodies.

The secondary antibodies are diluted 1/10000th for the rabbit

25 anti-Mouse IgG HRP antibody (W402 Promega) and to 1/10000th for the goat

anti-Rabbit [gG HRP antibody (W401 Promega) in saturating solution, and
then shaken for 1 h at ambient temperature.

Two rinses for 30 min in washing solution are carried out and then a
rinse for 5 min in H2O is carried out in order to eliminate the remaining Tween
30 20,
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The revealing solution is prepared volume-for-volume according to the
te'chnical bulletin of the Western Lightning Chemiluminescence Reagent Plus
| (Western Lightning Chemiluminescence Reagent Plus Perkin Elmer

#NEL104). ‘

5 The membrane is placed in the revealing solution for 1 min, drained,
inserted between two fransparent plates and then placed in the measuring
device for reading the luminescence and the quantification of the signal. The

luminescence is read with the FujiFilm device (Ray Test).

The FUJI device measures the total luminescence signal obtained

10 (AU) for each band selected. It then subtracts the background noise (BG)

proportional to the size of the band selected (Area), said background noise

being calculated from a specific background noise band, with a view to

obtaining the specific signal (AU-BG) for each band. The band obtained in the

absence of product and in the presence of 0.1% DMSO is considered to be

15 the 100% signal. The software calculates the % specific activity (Ratio)

obtained for each band selected as a function of this 100% signal. The

percentage inhibition is calculated for each concentration according to the
formula (100% - Ratio).

Two independent experiments make it possible to calculate the mean
20 of the percentages of inhibition obtained at a given concentration for the
products tested only at one concentration.

Where appropriate, the activity of the products is translated into
approximately |C50, obtained from a dose-response curve of various
concentrations tested and representing the dose giving 50% of specific

25 inhibition (absolute [C50). Two independent experiments make it possible to
calculate the mean of the C50s.

Study of pAKT expression in PC3 human prostate carcinoma cells

measured by the MSD Multi-spot Biomarker Detection technigue from Meso

Scale Discovery (Test B):

30 This test is based on measuring the expression of the AKT protein
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phosphorylated on serine 473 (P-AKT-S473), in the PC3 human prostate
“-carcinoma line, by means of the technique based on a sandwich
immunoassay using the MSD Multi-spot Biomarker Detection kit from Meso
Scale Discovery: phospho-Akt (Serd473) whole cell lysate kit (#K151CAD) or.
5 phospho-Akt (Ser473)/Total Akt whole cell lysate kit (#K15100D). The
primary antibody specific for P-AKT-S473 (Kit #K151CAD) is coated on to an
electrode in each well of the 96-well plates of the MSD kit; after the addition of
a protein lysate to each well, the signal is visualised by adding a secondary
detection antibody labelled with an electrochemoluminescent compound. The

10 procedure followed is that described in the kit.

| On day 1, the PC3 cells are seeded into 96-well plates (TPP, #92096)

at the concentration of 35 000 cells/well in 200 Il of DMEM medium (DMEM

Gibco #11960-044) containing 10% of foetal calf serum (FCS Gibco,

#10500-056) and 1% glutamine (L-Glu Gibco #25030-024), and incubated at
15 37°C, 5% CO3, overnight.

On day 2, the cells are incubated in the presence or absence of the
test products for 1 to 2h at 37°C in the presence of 5% of CO,. The
molecules, diluted in dimethyl sulphoxide (DMSO Sigma #D2650), are added
from a 20-imes concentrated stock solution, the final percentage of DMSO

20 being 0.1%. The molecules are tested either at a single concentration of less
than or equal to 10 pM, or at increasing concentrations in a range that can
extend from less than 1 nM to 10 uM.

After this incubation, the cells are lysed for the preparation of the
proteins. For this, after the culture medium has been drawn off, 50 ul of
25 complete Tris Lysis Buffer of the MSD kit containing the protease and
phosphatase inhibitor solutions are added to the wells and the cells are lysed
for 1 h at 4°C with shaking. At this stage, the plates containing the lysates can
be stored at -20°C or at -80°C.

~ The wells of the 96-well plates of the MSD kit are saturated for 1 h at
30 ambient temperature with the blocking solution of the MSD kit. Four washes
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are carried out with 150 pl of Tris Wash Buffer of the MSD kit. The lysates

- previously prepared are transferred into the 96-well multi-spot plates of the

MSD kit and incubated for 1 h at ambient temperature, with shaking. Four
washes are carried out with 150 pl of Tris Wash Buffer of the MSD kit. 25 pl of
the MSD sulfo-tag detection antibody solution are added to the wells and
incubated for 1 h at ambient temperature, with shaking. Four washes are
carried out with 150 pl of Tris Wash Buffer of the MSD kit. 150 pl of Read
Buffer of the MSD kit are added to the wells and the plates are read
immediately on the S$12400 instrument from Meso Scale Discovery.

The instrument measures a signal for each well. Wells without cells
and containing the lysis buffer serve to determine the background noise that
will be subtracted from all the measurements (min). The wells containing cells
in the absence of product and in the presence of 0.1% DMSO are considered
to be the 100% signal (max). The percentage inhibition is calculated for each
concentration of test product according to the following formula: (1-((test-
min)/(max-min)))x100.

The activity of the product is translated to ICs, obtained from a dose-
response curve of various concentrations tested and representing the dose
glving 50% specific inhibition (absolute ICsy). 2 independent experiments

make it possible to calculate the mean of the I1Csq values.

The results obtained for the products as examples in the experimental

section are given in the pharmacological results table below:

Pharmacological results table:

example Test A Test B
Example 1 102
Example 2 321
Example 3 100
Example 4 145
Example 5 51
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Example 6 23
Example 7 23
Example 8 318
Example 9 727
Example 10 3498
Example 11 632
Example 12 737
Example 13 71
Example 14 570 74
Example 15 1420
Example 16 850
Example 17 1481
Example 18 23
Example 19 42
Example 20 1314
Example 21 10 000
Example 22 350
Example 23 39
Example 24 247
Example 25
Example 26 2287
Example 27 71
Example 28 171
Example 29 116
Example 30 1030
Example 31 58
Example 32 | 3635
Example 33 93
Example 34 609
Example 35 10 000
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Example 36 200
=|"Example 37| 10 000

Example 38 480
Example 39 | 1763
Example 40 1494
Example 41 290 60
Example 42 400 148
Example 43 549
Example 44 308
Example 45 261
Example 46 2498
Example 47 346
Example 48 184
Example 49 146
Example 50 6721
Example 51 133
Example 52 227
Example 53 66
Example 54 807 67
Example 55 10 000
Example 56 137
Example 57 5865
Example 58 760 71
Example 59 417 50
Example 60 290
Example 61 77
Example 62 530 |
Example 63 6155
Example 64 10 000
Example 65 6460
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Example 66 131
Example 67 2207
Example 68 202 79
Example 69 250
Example 70 195
Example 71 5375 120
Example 72 89
Example 73 650
Example 74 10
Example 75 69
Example 76 77
Example 77 698
Example 78 129
Example 79 20
Example 80 94
Example 81 1940
Example 82 133
Example 83 115
Example 84 17
Example 85 340
Example 86 26
Example 87 75
Example 88 5
Example 89 3
Example 90 14
Example 91 71
Example 92 57
Example 93 63
Example 94 1
Example 95 35
Example 96 6
Example 97 ' 260
Example 98 219
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Example 99 666
Example 100 R . S
Example 101 13
Example 102 43 -
Example 103 7
Example 104 42
Example 105 15
Example 106 o7
Example 107 24
Example 108 56
Example 109 43
Example 110 278
Example 111 301
Example 112 23
Example 113 664
Example 114 2
Example 115 10
Example 116 51
Example 117 19
Example 118 12
Example 119 194
Example 120 11
Example 121 44
Example 122 503
Example 123 - 77
Example 124 124
Example 125 16
Example 126 57
Example 127 61
Example 128 60
Example 129 1000
Example 130 70
Example 131 41
Example 132 533
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Tests A and B: ICsp (M)
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Example 133 174
Example 134 124
Example 135 1
Example 136 2
Example 137 68
Example 138 35
Example 139 3000
Example 140 302
Example 141 60
Example 142 22
Example 143 473
Example 144 432
Example 145 38
Example 146 180
Example 147 4
Example 148 234
Example 149 43
Example 150 189
Example 151 29
Example 152 038
Example 153 489
Example 154 28




49 Exanple 154 28 Tests A and B: I1C5 (nM CLAIMS 1) Products of formula
(I): in which: 5 Rl represents an aryl or heteroaryl radical optionally

substituted with one or nore radicals, which nay be identical or different,
chosen from hal ogen atons and hydroxyl, CN, nitro, -COOH, -000alk, -NRxRy,

- CONRXRY, - MX G, 7 00@@Rw, - NRxCO2Rz, Xy, pheno ) yl,
al kenyl , al kynyl, c/ycl oal kyl, 0O-cycl oal 1§1ID, het eroc%(f%?%qf,dva% ﬁaé(nd

het eroaryl radicals; 10 the latter al koxy, phenoxy, alkylthio, alkyl,
al kenyl , al kynyl, heterocycl oal kyl, aryl and heteroaryl radicals being
t hensel ves optionally substituted wi t&LAMSor nore radicals, which may be
:i.dent-i calor .different, chosen from hal ogen atons and hydroxyl, al koxy,
NRVRwW, het erlodyrefiaeisiof forotulaéder oaryl radicals; the aryl and heteroaryl
radi cals being, in addition, optionally substituted with 15 one or nore
al kyl and al koxy radicals, thenselves optionally substituted with one or
nore hal ogen atons; it being possible R&ézl heg er ocycl oal kyl and

al

het eroaryl radicals to additionall coﬂ]t o6x0 radical; R represents a
hydrogen atomor else fornms, with a~gdat ?"em or partially 20 or
totally unsaturated 5- or 6-nenbered|riny] fuBed to an aryl or heteroaryl
nmor
N

resi due and optionally contai ni ngrafie ot her heteroatons chosen from

(]

O
in which:

5 R1 represents an aryl or heteroaryl radical optionally substituted with one or
more radicals, which may be identical or different, chosen from halogen
atoms and hydroxyl, CN, nitro, -COOH, -COOalk, -NRxRy, -CONRXxRy,
-NRXCORYy, -CORy, -NRxCOzRz, alkoxy, phenoxy, alkylthio, alkyl, alkenyl,
alkynyl, cycloalkyl, O-cycloalkyl, heterocycloalkyl, aryl and heteroaryl radicals;

10 the latter alkoxy, phenoxy, alkylthio, alkyl, alkenyl, alkynyl, heterocycloalkyl,
aryl and heteroaryl radicals being themselves optionally substituted with one
or more radicals, which may be identical or different, chosen from halogen

atoms and hydroxyl, alkoxy, NRvRw, heterocycloalkyl or hetercaryl radicals;

the aryl and heteroaryl radicals being, in addition, optionally substituted with
15 one or more alkyl and alkoxy radicals, themselves optionally substituted with

one or more halogen atoms;

it being possible for the heterocycloalkyl and heteroaryt radicals to additionally

contain an oxo radical;

R represents a hydrogen atom or else forms, with R1, a saturated or partially

20 or totally unsaturated 5- or 6-membered ring fused to an aryl or heteroaryl
residue and optionally containing one or more other heteroatoms chosen from
O, 8, N, NH and Nalk, this bicyclic radical being optionally substituted with
one or more radicals, which may be identical or different, chosen from



0, S, N NH and Nalk, this bicyclic radical being optionally substituted
with one or nore radicals, which may be identical or different, chosen from
hal ogen atons and CO NH2, hydroxyl, al kyl and al koxy radicals; the latter

al kyl radical being itself optionally substituted with a hydroxyl, al koxy,
NH2, NHal k jcal; R2 and whi ch may i i

di fferent, ﬁ?\%%ﬂ%\ic%ﬁi[% epresent a 5 hydrogen at on’?gg/#]lg?%%ﬁag%%%or an
al kyl radical optionally substituted with one or nore hal ogen atons; R4

ropresent S MAgPAEMEATCENHRIGRRY 2191 BXIBRIRY AHRALOhARIR K

radi cal optionally substituted w or “nore NRx Ry

7 bei:ng such talkyl reslicabpeing énelf optidryallycydstiatedwith aaimydabkyl) alkaxy,ddH,,and Ry

represents ro tom.or, a cycl oal kyl radical or an al kyl radical
optional Iy %@éﬁw'ﬁ%&ﬁmﬁﬂc ne or nore radicals, which may be identical or
different, chosen from hydroxyl, al koxy, NRvRw and heterocycl oal kyl

radi cal s: orlggb@%hg’&}”m maYweeridentical; ar differenit Wp@nmtg/hrqméﬁeratr@ ,
attached, sa h & [ | Qi My d
opt 1 onal |5 deruen Sforh o8 keRocrRbR Bt 2 el PadoarbrkBoal SSuRRRBRLT W1
t hi s radi calornsongoophalogehlajormspsti t ut ed; NRvVRw being such that Rv
represents a hydrogen atom or an al kyl radical and Rw represents a hydrogen

atom or a cyR4d eoabpregbntsathydrbge®@tsrhk, or an 20 al kyl radical optionally
substituted with one or nore radicals, which nmay be identical or different,

chosen from s deeresbntsad h?dbbg@ﬂ‘iatbﬁi 6F 86 YHyP RAdIYAI d;ﬁﬁhgw §ub§’c&F%ﬂ e Rw

form with the nitrogen atomto which they are attached,” a cyclic radical
cont ai ni ng fesPBMEEe halogen@tersabers and optional ly one or nore ot her

het eroat ons chosen fromO, S, NH and N-alkyl, this cyclic 25 radical being
opti onal [19 NBxRithdingl suthdhaly Bixi represtintsles hydrage RatemdoRgnoa kiRvraatich] Rw,

| tivel f ith the nit t which th ttached,
bei ng_ opt 1 ol B aEBEertR 8 VHHBERoRBNDET AayEoPl Eie] Tt AkHRgce

i dentical orgi i f Viheo i , 0XO0,
al Koxy, N2 AT Snefifltee i SRTOThORE Pad ISP uBleh eibe it PR,

except for Hjtigwgbrehoren frryn AydroRyl, iatkoxiieNRMRWCDRY hetaPoRyc| catkly B CARRz
radicals b ei&gh)g 283?@ Forrr%,mwt:tn?hg?wﬁpégré%satiopnd{ocv?rﬁigﬁ tﬁ‘&? are ;t(t)erlch%xd, al?gyc(f}g d Rz;
15 radical containing from 3 to 10 ring members and optionally one or more other
heteroatoms chosen from O, S, NH and N-alkyl, this radical being optionally
substituted;

NRvRw being such that Rv represents a hydrogen atom or an alkyl radical

and Rw represents a hydrogen atom or a cycloalkyl radical, COzalk, or an
20 alkyl radical optionally substituted with one or more radicals, which may be

identical or different, chosen from hydroxyl, alkoxy and heterocycloalkyl

radicals; or Rv and Rw form, with the nitrogen atom to which they are

attached, a cyclic radical containing from 3 to 10 ring members and optionally

one or more other heteroatoms chosen from O, S, NH and N-alkyl, this cyclic
25 radical being optionally substituted;

the cyclic radicals that Rx and Ry or Rv and Rw, respectively, can form, with

the nitrogen atom to which they are attached, being optionally substituted with

one or more radicals, which may be identical or different, chosen from

halogen atoms and alkyl, hydroxyl, oxo, alkoxy, NHy; NHalkk and N(alk);
30 radicals;



all the above al kyl (alk), alkoxy and al kylthio radicals being |inear or
branched 5 and containing fromlto 6 carbon atons, said products of formnula
(1) being in all the possible racemc, enantioneric and di astereoisoneric

i somer fornms, and also the addition salts with inorganic and organi c acids

or with inor ' ni ¢ bases, of I d product 10 2)
Product s of ﬁ[ﬁn@fg%g% defined in Cffai?m "I, in Vﬁ?@%ﬁ'l{%{q}%ﬁ%@-’e ts a
phenyl, pyridine, thienyl, benzoxazolyl, benzofuryl, indazolyl, indolyl,

benzot hi enylFﬁﬁp@d}égéﬁj‘%qﬁm@b’ﬁheswW%?%ﬁﬁ@g‘?@‘{' ahydr oqui nol yl radical,

optionally substitute one o 'whi ch may be 15 identi cal

or differenty, CRAQS f o] CN, nj - . -000al k,
“NRxRy, al kax%, ﬁ& i é%%?ﬁ%%@ﬁ GQF%M aPQd“Eé@QZWh@&_'%‘?ePe'QQ koxy,
al kyl and aldhosgh fromltaheabitigddndibateRibiie fBPRXORGldnd Reibstituted with one
or nore radicals, which may be identical or differéent, chosen-from hal ogen

atoms and hydresdbovel ik allhBiky Mdaik b radRaRYECIAG ifkASr RanBALET 0arY!
radi cal s; the phenyl and heteroaryl radicals being, In addition, optronally
substi t ut éd aﬂchiﬁlﬁﬁ@lftgfrﬂmr‘btcaﬂi kgtbosraforiskoxy radicals; R represents a
hydrogen atom or else fornms, with a benzoxazinyl,

di hydr oi ndolsdid tpeodwdty df dosogiai (o bgingt iet ﬁiahlyelrrmaibﬂmfﬁamic?%nantiomegc o
di hydropyrraol opyridyl .ring, these rings i ptional ly substjtuted w
oneyor %re 'ﬁ‘ﬁild ‘?O'Wﬁri"ghc RAMYOy ﬂ@ﬁ"gﬁ{é%dgedﬁdﬁft@ﬂe‘?ﬁ“? wWitolberganiem

hal ogen at orgncRBfydrie Bk &Y HitRiMbrgaRicdc¥hd Btdafickeases! 3¢ sef Products of

formula (1).
10
2) Products of formula (1) as defined in Claim 1, in which:

R1 represents a phenyl, pyridine, thienyl, benzoxazolyl, benzofuryl, indazolyl,
indolyl, benzothienyl, benzimidazolyl, benzoxazinyl or tetrahydroquinolyl
radical, optionally substituted with one or more radicals, which may be

15 identical or different, chosen from halogen atoms and CN, nitro, -COOH,
-COOQalk, -NRxRy, alkoxy, alkyl, alkynyl and cycloalkyl radicals;

the latter alkoxy, alkyl and alkynyl radicals being themselves optionally

substituted with one or more radicals, which may be identical or different,

chosen from halogen atoms and hydroxyl, alkoxy, NRvRw, piperidyl,
20 pyrrolidinyl or heteroaryl radicals;

the phenyl and heteroaryl radicals being, in addition, optionally substituted

with one or more alkyl and alkoxy radicals;

R represents a hydrogen atom or else forms, with a benzoxazinyl,
dihydroindolyl, tetrahydroisoquinolyl, tetrahydroquinolyl or

25 dihydropyrrolopyridyl ring, these rings being optionally substituted with one or
more radicals, which may be identical or different, chosen from halogen
atoms and CO-NH, hydroxyl, alkyl and alkoxy radicals;

the latter alkyl radical being itself optionally substituted with a hydroxyl,
alkoxy, NH3, NHalk or N(alk). radical;



R2 and R3, which may be identical or different, independently represent a
hydrogen atom a fluorine atomor an alkyl radical; R4 represents a

hydrogen atom R5 represents a hydrogen atomor an al kyl radical; 5 NRxRy
bei ng such that Rx represents a hydrogen atomor an al kyl radical and Ry

represents asdyzrxgeviatiom or an al kyl gaglical | or Recppseidsdpssizysth the
nitrogen atomto which they are attached, a cyclic radical containing from

3 to 10 ring nenbers and optionally one or nore other heteroatonms chosen

from0, S, NeDamd RSaMich ndy BeCuehiical roirddiiﬁé&en@,einﬂ@peﬁ&érﬂﬁaéé@‘eé&t a
substituted; NRVRw being such that Rv represents a hydrogen atom or an

al kyl radi caydmrmtonbm@wmesatanhwmg&m edigalor an al kyl radical; all

t he above al kyl (al k) and al koxy radicals being |inear or branched and

cont ai ni ng fRbmpresents achydrogematoms;, 15 said products of fornula (1) being
~in all the possible racem c, enantioneric and di astereoi soneric isoner -
forms, ‘and &R3cefreserddd hydrogsmbton o bih dlkyradioale and organic acids or with
i norgani ¢ and organi ¢ bases, of said products of forrmula (0. 20 3) Products

?L f]9r Irr}JI a (NBb]gFaﬁ bélﬁﬁgi gach ithatRkhepresenitdh KdtbgBn latéMdor an CAkyISSRRAfI Ng to
e rollowng rarnul ae: -

2[ 4- (mor pholdNe BY yepresesigoa  hyslrenary ataspyorian alksl mdjagl or Rieanyd Ryefomm, de -
D (2= Lt aor SRABTIE nifbdeh TRERNG ilcA 1y afts GiiGered a1tybi 98%E] Ebiaid

NI-(3- Cthl or gmm%)e Z[()élfi(ngmﬁet:mb:rmaﬁd%dbticﬁmﬂ%ﬁnb Br %c{}tﬁ?@tﬂ@ﬁﬁe&@u@%fb@s L6
i L;Sfog% Chosen [zfoanﬁw] B and, RS thie Gyohe radieal Beind aotionans &
N- (2, 4-dighl wopepesy 1) - 2[ 4- (nor phol i n-4-y1) - 6- oxo- 1, 6-di hydropyri m di n- 2-

yl i acet am de ’

(3 40t A ARBNRY <Bb-haP RSty B Rfardi8n i bl 4" Rl M 2
2[ 4- (mor pholaina-RwyépreSentsoa hydrodieRydommn anmaidyinadioat; - (t hi ophen- 3-
yQacet am de

all the above alkyl (alk) and alkoxy radicals being linear or branched and
containing from 1 to 6 carbon atoms,

15 said products of formula (I) being in all the possible racemic, enantiomeric
and diastereocisomeric isomer forms, and also the addition salts with inorganic

and organic acids or with inorganic and organic bases, of said products of
formula (1).

20 3) Products of formula (1) as defined in either one of Claims 1 and 2,
corresponding to the following formulae:

- 2-f4-(morpholin-4-yt)-6-0x0-1 ,6-dihydropyrimidin-2-y[]-N-phenylacetamide

~ N-(4-fluorophenyl)-2-[4-(morpholin-4-yi)-6-oxo-1,6-dihydropyrimidin-2-
yllacetamide

25 - N-(3-chlorophenyl)-2-[4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-
ylJacetamide '
- N-[3-(dimethylamino)phenyl]-2-[4-(morpholin-4-yl)-6-0x0-1,6-
dihydropyrimidin-2-ylJacetamide



~N-(4-fluoro-3-nmet hoxyphenyl) - 2[ 4- (rmr phol i n-4-y1)-6-o0xo0-1, 6-
ydropyri m di n-2-yl ] acetam de

2-fl uorophenyl) - 2[ 4- (nmor phol i n-4-y1) - 6- 0oxo- 1, 6-di hydropyri m di n-2- 10
acetam de -

2- rr:at hyl penydat Zddr{i@r phol i n- 4-y1) 567 0xo0- 1, 6-di BM‘E’/?EEHW@BTB;S
acetam de -

2- met hoxyphenyl) - 2[ 4- ( nor phol i n- 4-y0- 6- oxo-1, 6- di hydr opyri m di n- 2-

j acet am de. a2 4- difluorophenyl)-2-[4-(morpholin-4- -dj 2-
2,3-difluor og)hen 1) 4 yrr)or}:[)h - 0-IQO %l)gx%xol1 %II}]K?/ISPXB?I’I?[H]%I n- 2-
acet am deyl]acetamlde

3, 5-di fl uor opheny1l) - 2[ 4- (mor phol i n- 4-y1) - 6- oxo- 1, 6- di hydr opyri m di n- 2-
acet an de - N~(3,4-difluorophenyl)-2-[4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-
3-fluorop 4- (nor phol i n-4-y1) - 6-o0xo0- 1, 6- di hydr opyri m di n-2- 20
(8 uor O et famiak

(4-chl orophenyl)- [ 4- (D - 4-y0- 6- oxo0- 1, 6-di hydr opyri m di n- 2-
| acet ani’de- 2[4~ (morpholln-4—yl) 6~ox0 1,6-dihydropyrimidin-2-y{]-N- -(thiophen-3-

3- et hpxgﬁ%@ﬂrﬁ[dé[‘l (nor phol i n- 4-y0- 6- oxo- 1, 6-di hydr opyri m di n- 2-
acetamd

(

]

71 11 uor omet Ny RGTFEORRGuIN Y ARHGBhoh A%V eloxd s

( 3- br omophdinydrbpdirhidimRrafeketdamidey 1) - 6- 0xo- 1, 6- di hydr opyri m di n- 2-
] acet am de

P

- (2-met hyl pL
i opys B P SpAGRTER AR R0 ez
- (0- (morlphoffjacetanyid® - 6- oxo- 1, 6- di hydr opyri ni di n- 2-

acetyl | am no) benzoate 5 -

i

1]
- ({1 4- (1or phbk-méttylphemtha i (Rofiiufdsply6-otait /6-Bhykiopyeinidinazs no) benzo
aci
4-
)

( mor phol¥|ﬁcﬁt%‘i'?e6 oxo- 1, 6-di hydr opyri ni di n- 2-y1] - N43- ( pr opan- 2-
phenyl ] acet am de

(3- met hyl phéh@?lmﬂﬂ]mtyph@rﬁﬂhaf[ﬂr{mpbolm Srvb-G-080di, Grihyeingpyrimiding22- 10

| l'acet am d§pacetamide

FIMo @S @aZSZONSZS IS ZIFIFIFZa

<

15 - N-(2,3-difluorophenyl)-2-[4-(morpholin-4-yl)-8-oxo-1,6-dihydropyrimidin-2-
yllacetamide

- N-(3,5-difluorophenyl)-2-[4-(morpholin-4-yl}-6-oxo-1,6-dihydropyrimidin-2-
yllacetamide

- N-(3-fluorophenyl)-2-[4-(morpholin-4-yl}-6-oxo-1,8-dihydropyrimidin-2-
20 vyllacetamide

- N-(4-chlorophenyl)-2-[4-(morpholin-4-yl}-6-oxo-1,6-dihydropyrimidin-2-
yllacetamide

- N-(3-methoxyphenyl)-2-[4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-
yllacetamide

25 - 2-[4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-yi]-N-[3-
(trifluoromethyl)phenyllacetamide

- N-(3-bromophenyl)-2-[4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-
yllacetamide



- N-(3-cyano- 4-fl uorophenyl) - 2[ 4- (nor phol i n-4-y1) - 6- oxo- 1, 6-
di hydropyri m di n-2-yl ] acetam de -

N (1H i ndazol - 6-y1) - 244- (nor phol i n- 4-y1) - 6- oxo- 1, 6-di hydropyri m di n- 2-
yl ] acetam de 15 -
y

] _ _ o
l\t](B- c%/anpgm@yioiﬂmeim phol i n-4-y0- 659x%0- 1, 6-di hygeppyrh g1 8y B52375
acet am de _ _

N-(5-fluoropyridin-2-y1)-2[4-(norpholin-4-yl)-6-o0xo-1, 6-di hydropyrim di n-2-
yl ] acet ani de- N-{3-(2-methylpro an-2-yl2phenyl]-2-[4~(morpho|in-4-y|)-6-oxo-1,6-

N- (4-fl uoro- 3-nmet hyl phenyl) - 2[ 4- (nor phol I n- 4-y1) - 6- 0x0-1, 6- 20

di hydr opyr i rdiBy@ropygindig=rlacgtamide = |
N- (3-chl or o- 4-f 1 uor opheny1l) - 2[ 4- (nor phol i n- 4-y1) - 6- oxo- 1, 6-
di hydr opyr i ni éethgl-3:{{{4ateoemiiolle-4-y1)-6-oxo-1,6-dihydropyrimidin-2-

2[ 4- (nor phol i1- 4z 6 oxo-1 Bodihvdropvrim din-2ovil- N s
y[OaC((at am‘pde Q%C.étﬂ}]a}méo)%)énzoate I hydropy y1] (py

N- (4-fl uor.o- 2- hyl pheny1).- 2] 4- ( nor phol i n-4-y1) - 6- oxo- 1, 6-

di §1ydr opy|5i i g?@ﬁ4zﬁ¥nﬁp§e%}—)§mﬁ%@-o&o-1,8—dihy ropyr}/ml)d|n-2-yl]acetyl}amino)benzoic

N- ( 3- hydr oxyqghgny1l) - 2[ 4- (nor phol i n- 4-y0- 6- oxo- 1, 6- di hydropyri m di n- 2-

yl ] acet am de N- ( 3- br ono- 4-f | uor ophenyl) - 2[ 4- (nor phol i n-4-y1) - 6- oxo- 1, 6-

oxor 1. 6. 4 hy a o TAPRRREL SN Exe e sty RO S opamiare s -
N44- f | uor o- 3ddhedybagatatidd ) pheny11- 2- [ 4- (nor phol i n- 4-y1) - 6- 0x0- 1, 6-
di hydropyri m di n-2-yl ] acet am de

N- (3- cycl opr opy{EpkeiydhertAd2-{4rahBRsHdIiR-4y-BLok- 96 dihy&ropy iRy i m di n2-y

| ] acet am de -
N- ( 2- hydrl@xylasaiamide. [ 4- (mor phol i n- 4-y1) - 6- 0xo- 1, 6- di hydr opyri m di n-2- 10
yl ] acet am de - '

N43- (di f | uor e et3eyanophdnpiapheny {2 rhadpholin-dywi )-6 &xox064, 6-
di hydr opyri '

N-(4-fluor O%H%Pﬁg%ifﬁi"%ﬁﬁcg%ﬁméﬁm phol i n-4-y1)-6-0x0-1, 6-

dihydropyri m Rf—ﬁ-l-ﬁi-r%lakglr—g-%&a-m-?rﬁorpholin-4-y[)-6-oxo-1,6-dihydropyrimidin-2-

yilacetamide

15 - N-(3-cyanophenyl)-2-[4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-
yllacetamide

- N-(5-fluoropyridin-2-yl)-2-[4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-
yllacetamide
- N-(4-fluoro-3-methylphenyl}-2-[4-(morpholin-4-yl)-6-oxo-1,6-

20 dihydropyrimidin-2-yllacetamide
- N-(3-chloro-4-fluorophenyi)-2-[4-(morpholin-4-yl)-6-oxo-1,6-
dihydropyrimidin-2-yljacetamide
- 2-[4-(morpholin-4-y1)-6-oxo-1,8-dihydropyrimidin-2-yi}-N-(pyridin-3-
yl)acetamide '

25 - N-(4-fluoro-2-methylphenyl)-2-f4-(morpholin-4-y|}-6-oxo-1,6-
dihydropyrimidin-2-yllacetamide

- N-(3-hydroxyphenyl)-2-[4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-
yllacetamide



15 -

N- (2, 3-di net hyl phenyl) - 244- ( nor phol i n-4-y1) - 6- 0x0- 1, 6- di hydr opyri m di n- 2-
yl Jacetam de - N-(2-fluoro-3-nethyl phenyl)-244-(norpholin-4-yl)-6-0xo-1, 6-
di hydropyri m di n-2-yl | acet am de

N-(1, 3- benzox@zphz 9/ ydiz244- (nor phol i n- gzyl) 6- 0x0- 11=éw9'bﬂ§6’16’%51§‘;§' n- 2-

20 yl |l acet am de

2[ 4- (nor phol i n-4-y1)-6-o0xo0-1, 6-di hydropyri m di n-2-y1] - N43-

(trifluoronet hpgdthrteoLl RESHIEH 4-(morphalin-4-yl

2[ 4- (nor phol i n- wyl) 6- 0X0- ?’56 [ hyt[jrépﬂﬁ) I’%Igl ny -6 oxo N113 (propan- 2-

~ yI oxy) pheny! Jig¥&oRiimnding-yljacetamide

N- (4-fl uor o- 2- met hoxypheny1) - 214- ( nor phol i n- 4-y1) - 6- 0xo- 1, 6-

di hydr opyr i nt @A« (mqrphalére#anmi-@lexe 1264tﬂﬂ1yfdyd)mtr'mpid'nn-2-yﬂ-JN-(3,4,5_

{243- ({[4-( ho 1 X0- 1, 6-di hydropyri m' di n2-yl ] acetyl | am no) phen
yl ] et hyl }caﬁﬁgﬁrﬁ'iog eny[)é’ce)tamldo

N 4-fl uor i f1 uoro hyl)phe 1]1-214- m)rphol i n-4-y1)-6-0xo0-1, 6-
di hydr OpySI ni ﬁ@-%—-‘ P13 W@éﬁthyl¥Pheny|]'2 g morpholln—4—yl3/6 -0x0-1,6-

N (3-et hy”yldmﬁd}bﬂjﬁrm%id‘in QWaBEPJrhlﬂe‘l y1l) - 6- oxo- 1, 6-di hydropyri m di n- 2-

yl Jacetam de 5

gl‘ Lidg ggf/lr ?Pne?ﬁ eg @%@@g@@%g%@hﬁ?ﬁ[ﬂqﬁw%él&- -yﬁ%—oxo-qi%)-d%lygropyrimidin—

N- (4-f | uor o-2yhyabtamitgheny 1) - 244- (nor phol i n- 4-y1) - 6- 0xo- 1, 6-
di hydropyri m di n- 2-yfl acet am de -

2-[2- (2, 3-di hydgo hgdmwm %Eﬂ)-(rﬁoﬁih%ﬁhm*/ .sﬁoﬁd%pé]ﬁg;waﬁf}ﬂ%@gﬂ .m di n10

4(3H) - one N-(3 cyclo | uor opheny1) - 2[ 4-(rorp -B- oxo- 1, 6-
di hydr opyPi Mllacatamigei acet ani de

2[ 4- (nor phol i n- 4- yl) 6- oxo- 1, 6-di hydropyrimdin-2-y1]-N- (2, 3, 4-

trifluor opheﬂpdp[ﬁe(eilfmmBettﬁxy )phenyl]-2-[4-(morpholin-4-y|}-6-oxo-1,6-

N14-f | uor o- 3; ifluor OX henyl11l- 244- ( nor phol i n- 4- y1) 6- oxo-1, 6-
di hydr opyri rﬂ ’SYC{{OEYW|°§I&”§fy§lﬂF§B@?ﬂ8

N43- ( 2- hydrox et hox )ph 1] - 244- (mor phol i -yl) - 6- 0x0-1, 6-
di hydr opyri ni é’ @&%913& hiryabenyl)-2-4- (morphohn-4-yl) 6-oxo-1,6-

dihydropyrimidin-2-ylJpropanamide

15 - N~(2,3-dimethylphenyl)-2-[4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-
yljacetamide |

- N-(2-fluoro-3-methylphenyl)-2-[4-(morpholin-4-y|)-6-oxo-1,6-
dihydropyrimidin-2-yljacetamide

- N-(1,3-benzoxazol-4-yl)-2-[4-(morpholin-4-y1)-6-oxo-1,6-dihydropyrimidin-2-
20 vyllacetamide

- 2-[4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-yl]-N-[3-

(trifluoromethoxy)phenyilacetamide

- 2-[4-(morpholin—4-y!)-6-oxo—1 ,6-dihydropyrimidin-2-yl}]-N-[3-(propan-2-
yloxy)phenyl]acetamide

25 - N-(4-fluoro-2-methoxyphenyl)-2-[4-(morpholin-4-yl)-6-oxo-1,6-
dihydropyrimidin-2-ylJacetamide

- 2-methylpropan-2-yl {2-[3-({[4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-
2-yllacetyl}amino)phenyllethyl}carbamate



N- ( 3-i odophenyl) - 2- [ 4- (nor phol i'n-4-y1)-6-o0xo0- 1, 6-di hydropyri mdin-2- 20

yl Jacetam de - nethyl
2-fluoro-5-({[4-(norpholin-4-yly6-oxo-1, 6-di hydropyri m di n-2-
yl ] acetyl } am no) benzoate -
N- (13- et hoxy piee myoh)rAlod-a(inor phol i n- 4- y1)5£4; oxo- 1, 6- d'ﬁb‘f‘/WdidV@%i‘s'?s
yl ] acet am de 25 -
(2, 4-di fl uor o- 3- net hoxypheny1) - 2- [ 4- (nor phol i n- 4-y1) - 6- oxo-1, 6-
h

ydropyri m NL[ﬂ f&wéiaa@@ﬂwfbﬁi@thyl)phenyu 2-[4- (morpholln—4 -y, I\)Ls 91 -1,6-
4- (nmor phol i n-4-y1) - 6-0x0-1, 6-di’hydr opyri m di n-2-
- trifl uor ophéliipyshie @yrgrmdd'QZ-yl]acetamlde |
N- (3, 5-di chl oro- 4-fl uor ophenyl) - 2[ 4- (nor phol i n- 4-y1) - 6- oxo- 1, 6-
di hydr opyr i m N-@-thyhylpleend2-4é-(morpholin- 4-yl) 6-oxo—1,6-dihydropyrimidin—2-
212- (2,3 %g 4H-1, 4 benzoxazi n-4-yl)-2-oxoet hyl] - 6- (nor phol i n-4-
yQpyrim d| n ‘%)a
N-(4-fluogo-3:-nitrophen 244- (mpr phol i ox016d|h dropyri m di n2
yl(] acet a NT(B (cycﬁopeﬁ/ty?oxy)phe(nyl]-zp[4 (morphoP/n-4 yI) 6-oxo-1,6- yaropy

I

| uor o- 5- (Qﬁ% %ﬁﬁﬁﬁﬂg{_g 1]§c¥@mﬁd8x° 1, 6-di hydropyri m di n- 2-
m

2-f
yl Jacetyl }a e€nzoic a
(

N-(5-f1 2 , 6- 10
o byor oy MV B b e -5

4-f i uor ophewﬂydra;byqrmmm@%bb@taﬁwé) - 0X0- 1, 6-

di hydropyri m di n-2-yl ] acetam de -

N- (4- T 1 uor ophea2 32difydvet B ndbl. gD ]
di hydr opyri mﬁpﬁZ yfl %cet am de 1?% r&!de‘ﬂTﬁ]‘@’%%o@pt%ﬁ 4lyﬁpyrimidm

N- (3- chl ¢ 0443H)-aB@ opheny1) - 2[ 1- et hy1- 4- (nor phol i n- 4- y0- 6- oxo- 1, 6-
di hydropyri m di n-2-yl ] acet am de

gl- 51 Sdbr om)pheﬁj;(iB)G)@[o:pmmtl-my«ﬂuGrophem)ﬂhﬁ#[#ﬂmbrpﬁoIrr164-q'k)€ﬁ-d:x@-1 ,6-

i hydropyri i

2[ 1- et hy1- 4- WWYFP'JH Eyﬁaﬁe@%del 6- di hydr opyri midin-2-y11-N-(4- 20
quorophenypa

N-(1H i ndol- 4 ‘fmﬁimc(“ﬁtﬂ*iéﬂtﬁ P¥0-2.6;dydropygmidis=2y ity i ni di n- 2-

ylTacet am dgifiyorophenyl)acetamide

N-
di
2[

15 - N-[4-fluoro-3-(trifluoromethoxy)phenyl}-2-{4-(morpholin-4-yl)-6-oxo-1,6-
dihydropyrimidin-2-yljacetamide

- N-[3-(2-hydroxyethoxy)phenyl}-2-[4-(morphoiin-4-yl|)-6-oxo-1,6-
dihydropyrimidin-2-ylJacetamide

- N-(3-iodophenyl)-2-[4-(morpholin-4-y1}-6-oxo-1,6-dihydropyrimidin-2-
20 vyllacetamide

- methyl 2-fluoro-5-({f4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-
yllacetyl}amino)benzoate

- N-(3-ethoxyphenyl)-2-[4-(morpholin-4-y1)-6-oxo-1,6-dihydropyrimidin-2-
yllacetamide

25 - N-(2,4-difluoro-3-methoxyphenyl)-2-f4-(morpholin-4-y1)-6-oxo-1,6-
dihydropyrimidin-2-yflacetamide

- 2-[4-(morpholin-4-yl)-8-oxo-1,6-dihydropyrimidin-2-yl]-N-(2,4,5-
trifluorophenyl)acetamide



- N-(4-fluorophenyl)-3-net hyl - 2[ 4- (nor phol i n- 4-y0- 6- oxo- 1, 6-

di hydropyri m di n-2-yl ] but anam de 25 -

N44- f | uor o- 3- (et hoxynet hyl ) phenyl] - 244- ( nor phol i n-4-y1) - 6- oxo- 1, 6-
di hydropyri m di n-2-yli acet am de

N-(4-f1 uor o-wo | astophegwall4 244- (nmor phol i 53 410- 6- 0x0- 1p&y gEFRYSL PPYEL Y €I N2- I
] acetam de -

2[ 4- (nor phol i n-4-y1)-6-o0xo0-1, 6-di hydropyrimdin-2-y11-N43-(1, 1, 2, 2-
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- N-(4-fluorophenyl)-3-methyl-2-[4-(morpholin-4-yl)-6-0xo-1,6-
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25 - N-[4-fluoro-3-(methoxymethyl)phenyl}-2-[4-(morpholin-4-yl)-6-0x0-1,6-
dihydropyrimidin-2-yllacetamide
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- 2-[2-(3,4-dihydroisoquinolin-2(1H)-yl)-2-oxoethyl]-6-(morpholin-4-
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(morpholin-4-yl)pyrimidin-4(3H)-one |

- 2-[2-(4-bromo-2,3-dihydro-1H-indol-1 -yl)-2-oxoethyl}-3-methyl-6-(morpholin-
4-yl)pyrimidin-4(3H)-one



242- (4- brono- 2, 3-di hydr oi ndol- 1-y1) - 2- oxoet hyl ] - 6- nor phol i n- 4-y1- 3H10

pyrim di n-4-one -

2-(2-{(39)-3-[(di met hyl am no) net hyl] - 2, 3-di hydr o- 1Hi ndol - 1- y1} - 2- oxoet hyl)
- 6-(norpholin-4-yQoyrim din-4(3H)-one -

2- (2-{(3R) - g (zh1e l4ai no) nmet hyl ] -2, i hydr o- 1H-4 5 et hyl)
- 6-(norpholin-4-y c{/t?{'i:%rﬂdi n- 4( 3H) - one 2'1%& ééﬁ%Rﬁﬁy&}d@iwg

N44-f | uor o- 2- ( 2- met hoxyet hoxy) pheny1] - 244- ( nor phol i n- 4-y1) - 6- 0xo- 1, 6-

di hydr opyri niai bi 1518 4 Y-indol-1-vI]-2- -B- in-4-

H benzim dazozligzﬂ(g?y-b 2@3%%@5‘?’?# ﬁlliqugk?[él- X’J«%‘i’f"&”&’(’%%?’é’é rrl?lm ﬁi n2-yll ac
etani de . . W)pydongdin-4(3H)-one

2- hydr oxy- 3- (0- ( nor phol i n-4-y1) - 6- oxo- 1, 6-di hydropyri m di n-2- 20

yl ] acet yl } ariy{®)-[{BR}-Qamnethyl-2,3-dihydro-1H-indol-1-yi]-2-oxoethyl}-6-(morpholin-4-

. 242- (4- net h%_ 2 3d|ﬁ12§g5 oi ndol-1-y1)-2-oxoet hyl | - 6-norphol i n-4-y1-3Hpyrim -
din 4 one - YNPYBMHI#ESBR)8 oxypheny1) - 244- (nor phol i n- 4-y1) - 6- 0x0- 1, 6-

di hydropyri m di n-2-yl ] acet am de 25 - . '
N- (3, 4- di Rydromethvl-2 jtadi2n3-dihydyo-2hliindabiyhad-preethyll-5-(@rarpbolin-6-

di hyd I IR_gh Q7 2mi 1de - t hyl
5|- f %/u:)?g}/rzl- E—?JZ@{@I?%%@R%%?) - GErgxo}/l, 6- di hydr opyri m di n- 2-

I tyl ' . . .
D5 Lar & R PERFRBb Remai-2 3ty drgeitineigk adlsP-orop I -4RBERNGIY - 6.
(ror phol i n- 4-yIgRythidindil (BHY(GH - one
2-[2-(2,3-di hydro-1H pyrrol o[ 3, 2-b] pyridin-1

11) - 2- oxoet hyiljo-6r Jdhviro-M FRWHB M S YRRS(moroholin-4-

2-12-(5, 6-di ?ﬁ%ﬁé@?ﬁfiﬁﬁ‘%{%ﬁ“ b%y')rzh é&gﬁ‘%@m@‘-’rﬁg?%fy”| i n-4-y1- 3Hpy

ri m di n- 40 ony@pyrimidin-4(3H)-one

2[ 4- (nmor phol i n-4-y1)-6-o0x0-1, 6-di hydropyrimdin-2-yli-N (1,2, 3, 4-

t2 it2 r <(agyd[1 f)quim{é{#i(nﬂmgm%ﬁ/aﬁﬁl-dﬁo-g,6-dihydrqpyri;fnidiln)-2-¥!]acetyl}-r.’12,3‘1—ijih d{o- hol i n1
-(8-chlorp- 2, 3-di ro-4H 1, 4- benzoxazi n- 4- - 2- oxoet -6- (norpholin

0 4y 1) pyr i APHTIROIR-SpATBRADIdS g Y Protint

N- (2- hydr oxy- 3- met hyl pheny1) - 214- ( nor phol i n- 4-%/1? - 6- oxo- 1, 6-

di hydr opyri m%mmdﬂfﬁ%a(@emg W@, 3-dihydro-1H-indol-1-yl)-2-oxoethyl]-6-(morpholin-

4-yhpyrimidin-4(3H)-one

15 - 2-[2-{6-fluoro-2,3-dihydro-1H-indol-1-yl)}-2-oxoethyl]-3-methyl-6-(morpholin-
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(morpholin-4-yl)pyrimidin-4(3H)-one
- 2-[2-(4,5-difluoro-2,3-dihydro-1H-indol-1-yl)-2-oxoethyl]-3-methyl-6-
(morpholin-4-yl)pyrimidin-4(3H)-one
25 - 2-2-(1,3-dihydro-2H-isoindol-2-yl)-2-oxoethyl]-6-(morpholin-4-y)pyrimidin-
4(3H)-one
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formul a (1) YDPyrinyglinpt(@ERe0ef or preparing the products of formula (1) ~as
defined in any one of 25 Clainms 1 to 3, according to schene 1A as defined
her ei naf t er : - 2-$4iethydraxymethyt)i Z; B-dilmedretit-tridolid rtl]- Rbxbethyt}e: (meestioss

I ndi cated i n,enther. f..dains 1 and 2. 5) Process for preparing the
products of ?'ﬁ)hﬂ??’émﬁ])ﬁ(iﬁé)'%?i ned in any one of C ai mllf?(zjoib/ ggigr?gl ng to
schene 13 as defined hereinafter: 2011/001114233PCT/ F 137:
Schene 1B i'n'qaﬂTf@Rr Q‘E'e(P@%@tﬂ-ﬁﬂ@ﬁﬁgpw)ré}%yﬂz@-ﬁa(\n@rphellméabﬂ)-&@ofhar cat ed

in either ongihQiroBlAiniEn-b- 6) Process for preparing the products of
formula (1) as9(ge |ﬁrgd ?n @]r‘]é%eganrg@gf Clains 1 to 3 according to schene 1C

as defined hes.gs.8bh@ko-2,3-dinydroindol-1-yl)-2-oxoethyl]-6-morpholin-4-yl-3H-
pyrimidin-4-one

- 2-[2-(4-bromo-2,3-dihydroindol-1 ~yl)-2-oxoethyl]-6-morpholin-4-yl-3H-
10  pyrimidin-4-one

- 2-(2{(38)-3-[(dimethylamino)methyl]-2, 3-dihydro-1H-indol-1 -yl}-2-oxoethyl)-
6-(morpholin-4-yl)pyrimidin-4(3H)-one
- 2-(2-{(3R)-3-[(dimethylamino)methyl]-2,3-dihydro-1H-indol-1 -yl}-2-oxoethyl)-
6-(morpholin-4-yl)pyrimidin-4(3H)-one

15 - N—[4-f|uoro-2-(2-methoxyethoxy)phenyl]-2-[4—(morpholin—4-yl)-6-oxo—1 ,6-

- dihydropyrimidin-2-yljacetamide

~ N-(1H-benzimidazol-4-y1)-2-[4-(morpholin-4-y1}-6-oxo-1 ,6-dihydropyrimidin-
2-yllacetamide

- methyl 2-hydroxy-3-({[4-(morpholin-4-yl)-6-oxo0-1,6-dihydropyrimidin-2-
20 vyilacetyl}amino)benzoate

- 2-[2-(4-methoxy-2,3-dihydroindol-1 -yl)-2-oxoethyl]-6-morpholin-4-y|-3H-
pyrimidin-4-one

- N-(3-bromo-2-hydroxyphenyl)-2-[4-(morpholin-4-y1)-6-oxo-1,6-
dihydropyrimidin-2-yllacetamide

25 - N-(3,4-dihydro-2H-1 ,4-benzoxazin-8-yl)-2-[4-(morpholin-4-yl)-6-oxo-1,6-
dihydropyrimidin-2-ylJacetamide

- methyl 5-fluoro-2-({[4-(morpholin-4-yl)-6-oxo-1,6-dihydropyrimidin-2-
yllacetyllamino)benzoate



Schene 1C: (Boc)20 NC) 0 C1122X then R3X; X = Cl, Br, | or OIf CN)
O in which the substituents RlL, R2, R3 and R5 have the neani ngs i ndi cated
in either one of Clains 1 and 2. 7) As nedicanents, the products of
formula (1) as defined in any one of Clains 1 to 3, and al so the

phar maceut i cabl goacgepiaphe addition sabgg with i norg@&i/g?%qo?rog?_gi.,rs aci ds
or with inorganic and organi ¢ bases, of said products o ormul a (0.

- 2-(2-{3-[(diethylamino)methyl]-2,3-dihydro-1H-indol-1 -yl}-2-oxoethyl)-6-
S (morpholin-4-y|)pyrimi_din-4(3H)—one
- 2-[2-(2,3-dihydro-1H-pyrrolo[3,2-b]pyridin-1-yl)-2-oxoethyl}-6-(morpholin-4-
yhpyrimidin-4(3H)-one
5 - 2-[2-(5,6-diﬂuoro-2,3-dihydroindol-1—y[)—2—oxoethyl]-6-morpholin-4-y|—3H-
pyrimidin-4-one
- 2-[4-(morpholin-4-yl)-6-ox0-1,6-dihydropyrimidin-2-yl}-N-(1,2,3,4-
tetrahydroquinolin-8-yl)acetamide
- 2-[2-(8-chloro-2,3-dihydro-4H-1 ,4-benzoxazin-4-yl)-2-oxoethyl}-6-(morpholin-
10 4-yl)pyrimidin-4(3H)-one
- N-(2-hydroxy-3-methylphenyl)-2-[4-(morpholin-4-y|)-6-0xo-1,6-
dihydropyrimidin-2-ylJacetamide
- N-(2-hydroxy-3-nitrophenyl)-2-[4-(morpholin-4-y|)-6-oxo-1,6-
dihydropyrimidin-2-yljacetamide
15 - N-(3-cyano-2-hydroxyphenyl)-2-[4-(morpholin-4-yl)-6-oxo-1,6-
dihydropyrimidin-2-ylJacetamide
- N-[2-hydroxy-3-(trifluoromethyl)phenyl}-2-[4-(morpholin-4-yi)-6-oxo-1,6-
dihydropyrimidin-2-yllacetamide
- 2-[2-(3,3-dimethyl-2,3-dihydro-1H-indol-1-yl)-2-oxoethyl]-6-(morpholin-4-
20  yhpyrimidin-4(3H)-one
and also the addition salts with inorganic and organic acids or with inorganic .
and organic bases, of said products of formula (f).

4) Process for preparing the products of formula (1) as defined in any one of
25 Claims 1 to 3, according to scheme 1A as defined hereinafter:



8) As nedi canents, the products of fornula (1) as defined in Cdaim3, and
al so the pharnmaceutically acceptable addition salts with inorganic and
organi c acids or with inorganic and organi c bases, of said products of
formula (O. 9) Pharnmaceutical conpositions containing, as active

i ngredi ent, S f the product f formul a } PR any
one of C ai n@lﬂcﬁ%@ﬁg?é; phar maceutically accept ablléaé%/sa t@%)?ﬁ?y%r oduct
or a prodrug of this product, 5 and a pharmaceutically acceptable carrier.
10) Products of fornula (1) as definedgiResyayqpne of Clainms 1 to 3, for
their use in the treatnent of cancers. 10 II) Products of fornula (1) as
defined in-.any one of Clains 1 ; ir use in the treatnent of
solid or liquid tunours. Products of for a (1) as defined in any one
of Clainms Ito 3, for thetT use in the treatnent ofscancegrs resistant to

cytotoxic agents. 15 -13) Pr odug of~Tornula (1) aso i]r;e%i,o\gpy one of
Claims 1 to 3,%eP~tAfeir use int geat nent of -prinmery yu urs and/ or of

eeerr—r—

net ast ases, in rtjgeul ar 1,n gastric, hepateg,o renal, i af, col on,

prostate, endonetiff al andgzang ( and S@l\;%wcancersﬂ gl i obl ast onas,

thyroi d, bladdey_and brea canceis, || n 20 melfanons, iEI nmphoi de or

nmyel oi d hemat opoi ef@t tunours, in comas, Y Isthi n, Lagynx and | ynphatic
14)

system cancers, bone and pancreati G, cancers, and in hamdrtonas.
Products of forrmula (1) as defined in any ope of ains® to 3, for their

use 25 in cancer chenotherapy. 16) Product 8ok f opeil a (1) as defined in
any one of Clains 1 to 3, as inhibitors of AKT B) phdsTRAYIAFFER" on. 5 17)
As novel industrial products, the synthesis jpafernedi atgs of fornmulae C, D,
E and F as defined in Caim4 ahove and, recal |l ed bel ow C E

O, N N H -
\“/\n/ “R1 HZN\R-l 8 N\l/\n/o
N O l *
N N 0 Y

.

N
N
E j [ j Y = Na, Li, K
° 0
(1)-a D

in which the substituent R1 has the meanings indicated in either one of
Claims 1 and 2.

5) Process for preparing the products of formula (I) as defined in any one of
Claims 1 to 3, according to scheme 1B as defined hereinafter:



R5 Y+ ., NO NY=Na, Li, KOD F in which R5 has the definition indicated

in either one of Cains 1 and 2.

WO 2011/001114 233 PCT/FR2010/051375

Scheme 1B:

t
N

e !?5 5
0 \(\",0\/' x’R5 Ox_ N o~ 0 \l/\rro )
! X XYY . | y
N O
T\,rN © X=Cl, Br, N © Saponification -

EN] | or OTF [N] E:] Y= Na, LK

H,N
H2N\R1 20Npy

—  w——

5
H

OE/WN\M
)

(1)-b

-

in which the substituents R1 and R5 have the meanings indicated in either
one of Claims 1 and 2.

6) Process for preparing the products of formula (I) as defined in any one of

Claims 1 to 3 according to scheme 1C as defined hereinafter:



WO 2011/001114 234 PCT/FR2010/051375

Scheme 1C:
0.__.0
H OYO Y R Rs
O 0 0. _N 0

\Ir\“/ \/ B O /NWO\/ = h ~
N 0 (Boc),0 L]JN g R,X then R,X %N O

N —
E ] N X=Cl, Br, i, OT [Nj

0 E j or (PhSO,),N-F

¢ o

G
l R,X then RyX; X = CI, Br, | or OTf
HZN’R1
R2. R3

N © =N 0 X=Cl, Br, |, OTf
" RSR3 Rz
N N ' RX | H
Os N N,
) ) I "
0
4 ()-¢ y N,R1 N
R.X 2 [ j
X=Cl, Br, I, OT¢ R (o]

in which the substituents R1, R2, R3 and R5 have the meanings indicated in
either one of Claims 1 and 2.

7) As medicaments, the products of formula (I) as defined in any one of
Claims 1 to 3, and also the pharmaceutically acceptable addition salts with
inorganic and organic acids or with inorganic and organic bases, of said
products of formula (1).

10

8) As medicaments, the products of formula (!) as defined in Claim 3, and
also the pharmaceutically acceptable addition saits with inorganic and organic
acids or with inorganic and organic bases, of said products of formula (1).
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15

20

25

WO 2011/001114 235 PCT/FR2010/051375

- 9) Pharmaceutical compositions containing, as active ingredient, at least one

of the products of formula () as defined in any one of Claims 1 to 3, or a
pharmaceutically acceptable salt of this product or a prodrug of this product,

and a pharmaceutically acceptable carrier.

10) Products of formula (1) as defined in any one of Claims 1 to 3, for their use
in the treatment of cancers.

11) Products of formula (1) as defined in any one of Claims 1 1o 3, for their
use in the freatment of solid or liquid tumours.

12) Products of formula (1) as defined in any one of Claims 1 to 3, for their

use in the treatment of cancers resistant to cytotoxic agents.

13) Products of formuia (1) as defined in any one of Claims 1 to 3, for their
use in the treatment of primary tumours and/or of metastases, in particular in
gastric, hepatic, renal, ovarian, colon, prostate, endometrial and lung (NSCLC
and SCLC) cancers, glioblastomas, thyroid, bladder and breast cancers, in
melanoma, in lymphoide or myeloid hematopoietic tumours, in sarcomas, in
brain, larynx and lymphatic system cancers, bone and pancreatic cancers,
and in hamartomas. '

14) Products of formula (1) as defined in any one of Claims 1 to 3, for their use

in cancer chemotherapy.

15) Products of formula (1} as defined in any one of Claims 1 to 3, for their use |
in cancer chemotherapy, alone or in combination.



WO 2011/001114 236 PCT/FR2010/051375

16) Products of formula (1) as defined in any one of Claims 1 to 3, as
inhibitors of AKT (PKB) phosphorylation.

5 17) As novel industrial products, the synthesis intermediates of formulae C, D,
E and F as defined _in Claim 4 above and recalled below:

R5

| RS _
YU Y™ oYYy
x-N © \IMOY

EN] ENj Y = Na, Li, K
o o
CE D, F

in which R5 has the definition indicated in either one of Claims 1 and 2.



