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NOVEL 2, 3- Dl HYDRO 1H | M DAZQ{ 1, 2- a} PYRI M DI N- 5- ONE  DERI VATI VES,
PREPARATI ON THEREOF AND PHARMACEUTI CAL USE THEREOF The present invention
rel ates to novel chem cal conpounds (2, 3-di hydro-1H 5
~imdazo{1, 2-a}pyri mdin-5-one), derived from pyrinnidinones, to the process
for the pre | of, to the nove| internediates obtained, to the
use t her eof %%ﬁﬂggﬁﬁs to the phar rr*aceutical comb&=T/FR2AI0OEH3T3ni ng
themand to the novel use of such derivatives. The present invention
also relates to the use of said derivatives for the 10 preparation of a
medi canent for us&OVEL2:3DIRYDROIMIMAZOPELRHIPYRAMIDIN-ERONENVent i on
relates to nayel pyrip.di ane, de | yvatives and to the pharnaceuti cal use
thereof for HRSMANNES QI'L a N HAEREOR: AND VA IEALf U
nodul ated by inhibition of the PI3K/
participant in the signalling pathway: | evel of 15 AKT

phosphor yl at ' N e i Lon of the path g Which is -
found in mr&@ﬂ‘h‘%ﬁhgg‘r@?'én Q%Jﬁie&ptrogﬁéj\ﬁ\ig%gfm?%ecoﬁw&w %'Qmwlé' “'W*iy_ t hus
~in.parti&ul amidezoftedilporimidin-Sosy)eaeiived fomi idfitneaf t %ﬁb ' pable
~ of “being rmgﬁl ated by inhibiti on@%”? AKT phospﬂrj\%??/l at inon (ch-A Tl?bgﬁg&a

dne pRIEREr &ugreef. ala Jhenovg! doteamediatey obipinedt itonthef uske
Pl 3K/ AKT/ mir : L | ' i nhibiti ki nases ,bel ongi ng
to thi s pat Mg peiedEdments, RS bhaacbilcAlbolnbb Sl cehEiiRE | R
ErbB2, 3'- plarsithdheosivel dee depestddenvatives.ei n ki nase-1 (PDK1), the PI3K
phosphoi nosi tide kinase, the AKT serine-threonine kinase, or the nmTOR
ki nase. 25 Tie iprdudpittihoentid alovéiatdsOto Ghet H&s %f?»é%ié\%ﬂm%%@ YWRY
constitytes in particular a new and powerful mechanismof action for the
treat medf ofPr@pRratige oh arfpedicamenhfardisedndwatiog Humansli ng sol i d and i quid
t unours. Such conditions that can be treated by the products of the
present applMergt paticaladysthia ivention elatkshionaove! wpyviridinone derivativés aind
i nvention also,rel to novel pyrimdi pong derivatjves and to the
phar naceut i égl th&s@%ﬁi‘?_ﬁ%‘f’“%‘ ‘ﬁé Tb?@? n roﬁ‘?arﬂi?‘(‘?rgw reatvaat tqfons
af fect ed by cohaitisRg WapabfdfloP beidl RRRaMted BieinhibAid bf Mk Prsk/ARAHEAFGRN Of

ala

aut ophagy constitutes_a new mechani smof action for treating rge nunber
pathway. AKT is a key participant in the signalling pathway. A high level of
15 | 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
of AKT phosphorylation (P-AKT). The inhibition of P-AKT may especially be

20  obtained by inhibition of the PIBK/AKT/mTOR pathway, and in particular by
inhibition of kinases belonging to this pathway, for instance receptor tyrosine
kKinases such as EGFR, IGFR, ErbB2, 3'-phosphoinositide-dependent protein

-kinase-1 (_F’DK1 ), the PI3K phosphoinositide kinase, the AKT serine-threonine
‘kinase, or the mTOR kinase.

25  The inhibition and regulation of the PIBK/AKT/mTOR pathway constitutes in
particular a new and powerful mechanism of action for the treatment 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 are solid or liquid human tumours.



50f cancer diseases, including solid and liquid tunours. Thi s
I nvention also relates to novel pyrimdinone derivatives and to the
pharmaceutical use thereof in the treatnment of parasitic di seases such as
mal ari a, sl eeping sickness, Chagas di sease or |eishmaniasis. Role of the

Pl 3K/ AKT/ MT QP34 W he Pl 3K/ AKT/ nTQR si gnal | i ng i onpl ex
net wor k whi ch regul'ates hultiple cell fuhctions, suche’ﬁﬂéﬁé%ﬁ’,ﬂ%ﬁm val ,
proliferation and cell growh, which are key processes in tunour regenesis.
This signalling n the tre trrent of .cancer
since nost of |t§m§¥%%pg§g%gsrde@ eé?@érpo&% %@W'qmﬁ?@’a ahitc) aﬂfjltﬁctF‘BI e 15
ef fectors caqitarmaoeitical tuse tiesraof iity ahé oprevbntidle Pt ea¥n&fCof koRBRIRBENES,
such as FEr b(l_;j:‘%f %Fig& Er bB2 HER2) Pl K3CA and AKT, activated by nutation,

amplificati @)@pﬁ@éﬁ%@n pf rutorhagye i e jnhibition wansiregulgtior sfor

genes such agiht ?1 Eﬁg'n Lva d fol | ow ng
mut ati ons or de[?-reﬁ%b% ons SLR%%QEK%@P% ﬁ.%kggt ﬁ)r}f%?h @a%pgm 08 20

11784: 1505 Viof sapcer digesmsy énciudihg s3ldand NatidRewndeascer , 2 489 Cully M et
al ., Nature Rev. Cancer, 2006, 6:184). - ‘The activation of the ;

'oncogenes of thi §his mehtmmiswémy tb ﬁoVéMthﬂlﬂWdMUﬁ?ﬂ [the
di seases: PI K3CA act| vatl ng nmutations are present in 15-30% o

breast, 25 PBRHYAseytical use; V@rreC’fomthQaﬁeaﬁﬁepfr @EW@ImMeQTmMaB and
LS, ot oy R Geen R hkodle e e SARUEH Bfmabiane 0% 200 )
100: 639); 30 - ampng e BERARTT O B, | o and over expr essi ons o
R USRS A N ot A ST q‘}ﬁgﬁﬁ.&éqq
Proct. Nt | el R TRRGOTR,: LsBEAT Sy Sy ot g6g ="

Acad. Sci. ©shgmmeth, which srzekky Belckssessia tamoalr regdmesis.J. Cancer, 1995,
64: 280; Cheng et al., Proct. Natl. Acad. Sci. USA 1996, 93:3636; Yuan et

al .; Oncogene, 200 smaﬁB@;ﬁlpathway i©edn dimpaetant Nakged ihUHRU treBHRRRE BFOT
3?2@2322 thi gngelz r?r(?‘cl;el }nn%t o?ltsm%c{osrs %lres gltél%df tguhrb%ér? tunnqggrsh%ggnpncn%?&g r
15 effectors contributing fo the activation of the pathway are i) oncogenes, such
as ErbB1 (EGFR), ErbB2 (HER2), PIK3CA and AKT, activated by mutation,
amplification or overexpression; ii) a déficiency in tumour-suppressbr genes
such as PTEN, TSC1/2, LKB and PML, which are inactivated following
mutations or deletions (Jiang L-Z & Liu L-Z, Biochim Biophys Acta, 2008,
20 1784:150; Vivanco | & Sawyers CL, 2002, Nat Rev Cancer, 2:489; Cully M et

él., Nature Rev. Cancer, 2006, 6:184).

The activation of the oncogenes of this signalling pathway is found in
many human cancer diseases: '

- PIK3CA activating mutations are present in 15-30% of colon, breast,
25 : endometrial, liver, ovarian and prostate cancers {TL Yuan and
LC Cantley, Oncogene, 2008, 27:5497; Y. Samuels et al. Science,
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);

30 - amplifications, activating . mutations and overexpressions of RTKs



del etion of PTEN in 50% of |lung (NSCLC), liver, kidney, prostate, breast,
brain, pancreatic, endonetrial and colon cancers (Maxwell G et al. Canc.
Res. 1998, 58:2500; Zhou X-P et al. Amer. J. Pathol., 2002, 161:439;

Endersby R & Baker SJ, Oncogene, 2008, 27:5416; Li 15et al. Science, 1997,

275:1943; S ., Nat. Genet.,, 1997, 15:356); tations in
TSCL/ 2 in rmtvr@e %hﬁ@@)’kﬁof t uberous scl efoses; nutat %’Gﬁé%owpéﬂ%ﬁs in
LKB1 (or STK11l) which predispose to gastrointestinal tract cancers and to
pancreatic cancer [ e, _20f i.n particular in, 10-38% l.ung
adenocar ci nonas (S‘ﬁaﬂ ‘g@ gcﬁ.a@nﬁgﬁé@&%&&%?‘ﬁ@z) ung n@\égh-g';ti ons
of PML in particulaandceys;transl ocation in human tunours (Gurrieri C et al,

-J. NAtl Cancer Inst. 2004, 96:269). In addition, this signalling pathway
is a mpjor tactor Fmplificesibat i : ' r and to
pli At el SIRRRIISLON off AKTOM B! A " ¢

targeted therapies such as EGFR an rtors, for exa
Sawyers et al. Nat(NXL-OhbreastRiidacys ovadan pad panyreai Eanseisy( Teata URUI ar

act tvati on ocour & 1 ciaieB - (Rl RER el B Ao PO, B8 dissaon

~(P-T308) by PDKL aBiseri@pt BY, PRSPKEIYAGSA,05ci0 ' Sgdd7 —
NMTORC2 (or mMIOR- Ri ctorgzcoxl ex), resuﬁﬁ%%lnbﬁg?%’eégﬁﬁﬁ%%&og«%T in -

turn regul ates a |%r3e IRluvb&ranserpiRai 6k280nCheand e akr GRo¢tmiNatialAcad. t ar get.

of Rapamycin), BALR.: , . r.,FKHRL1 ' E Cant | ey
LC, Cell, 2007 125301'%?‘.1%93&%7%1%3 dela "898{1%%({3%8?2%2%-

i nternal i saty_@n. of ilents, thereby triggeri a,process of anabolising
net abol i sat ?j()eﬁe'seﬁﬁggrbj 5'5%3“'@8?4 SBPW%"%Q%'? 8* H%%rsé&nadimg pathwaypsralseul ar,
AKT com@ ol fodrEinimahy Bl @incer gls@khBesynt hesi s through a cascade of
interactions that occurs by neans of TSCl/2 (tuberous scleroses conpl ex),

-Rheb and TOR, §oO j i i g of. .t he signalling
pat hway, p7086(i§< g%%h%EB?fﬁTIgTNe{ﬁs%d?n u@gﬁs& i(ﬁﬁ%ﬁ)i ﬁggbhﬁgﬁ%rwc%l‘%&n of

t he Forkhead trahtaastpbiabm farcreaticammdonssttialvarid osloafcanokal BviashbR GIr esul t
in 15 the inhibi Log ef ap&pt os1i§ a g orggressi on of the cell cycle '
(Franke TF, Oncoé A&, “9ppgResy 18 93% 1 qth &rRredr al: Amer. gbt Pathiol.,

anti cancer ther apgoantg1:189] PREdsh 0 Chj ' el BRI . on of

t he phosphoryl ation thereof ng?/&:s%gge& gggég;r%%i @hhé@énﬁ)iégpgh?%%ﬁdsgénd, by
t he san’eg)token, Bt 8l Irienca, r RATANS: 1943; cBteack . PR @t R dfHto Gangt 000

ki nases such as 1|$EF§8 Abnormally high I evels of protein kinase activity
have been inplica g ?’n many di seases resulting from abnormal cell

functions. This nay .oridgi iither dijrectly or indirectly froma
* dysfunction it H@ﬁﬁ’dﬁgﬂmﬂzﬁ Wﬁtthﬁf‘ |5prlg°f‘h@ekwﬁa§<ée@§e5;vi ty, related
"to for exanple an ir{appropri ate nutation, over- '
: o mutations or deletions in LKB7 (or STK11) which predispose to
gastrointestinal tract cancers and to pancreatic cancer and which are
20 found in particular in 10-38% of lung adenocarcinomas (Shah U. et al.

Cancer Res. 2008, 68:3562);

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

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

Role of AKT

AKT (protein kinase B; PKB) is a serine-threonine kinase which occupies a

central place in one of the major cell signalling pathways, the PI3K/AKT



25 expression or activation of the enzynme, or owing to an overproduction or
under producti on of cytokines or of growh factors, also involved in the
transducti on of upstream or downstream signals of kinases. In all these
cases, a selective inhibition of the action of kinases |eads to the hope of

a benefi ci al kpasulin wth a weaker affinity. The binding of |GF1
toits recepwgsr 5?3@’891?@% i gomeri sati on“of the receptPcQT’Fg@toi"%(ﬂ‘i"&??ﬂof t he
tyrosi ne ki nase, internolecul ar aut ophosphoryl ati on and phosphoryl ati on of
cell substr e ; rates: | RSL and c). .Jhe receptor |
acti vat ed bsﬁiﬁﬁg\&a?i égﬁdgﬁ’hﬁ@@t’%{qnﬁﬁ?‘?% SFOérgFi %}WOJ'EI;FF'?P%BF‘%UMWI .
However, | Grefl uRicuir ayetis BAKITGSIVEESH 0belS hntwordre b r
clinical reports _underISi ne_t he Yi nportairlltf% llP(r)'clwe of Btﬁ{:@ P@P%E?Wv%féﬁ# t he
devel opment HfeHiMama(EF308) bycRDKIRang (2} diy pbospharylatior pok sseithei n

many tunour 1 t , arco prostate, multiple
- nnygl onm) an%j%?ﬁi %ﬁiﬁc@@(g?t(gﬂFrgrs(élgg:?[ﬁozd;o\m@%k)a rﬁﬂﬁé”%é{bf’@ﬁﬁ?l%

phenot ypé. HidlivatiomcAKT rinttumnegaiates B0k hiXbeEEH pAREIng! THel@in ﬁﬁréﬂ' at ed
with a risk of prostate, |ung and breast cancer. Further nore, |q as been

wi del y docurBRBHa{IRA tangetof Rapamysis)cBAR: [S3I63, p2ib P27, EQX%0I ardFitieRL1and

mai nt enance Hres t f e N Mh LR ) U as . in.viv serga
R ExprCol (Mo B3O8 oy Ly RN PRI07 140 2B b The RthRih ot AR &
i's essenti alproooteshdher imterhealisation af:triw#iéryts,ofth@@bgrﬁ?ggﬂﬁgg@qﬁ@be@ﬁ%
PDGFR, SVv40 yvirus broad T aptigen, activated Ras, Raf, and v-Src. The

expr essi on cﬁnqb@ﬁ@r’ngﬂaﬁe $ALON; | /PeBItng: calinarewth aam@opraigaratioro In
phenot ype, irgkulsa RYHeY; t 8 ti hWh.vivo. IG-1-R
expr essi on \gfyays aﬁ_r)?ﬁrr-gg:r% t?l glﬁt r ol [gttﬁﬁggucgséryfagt?@-sy h%%%n@gﬂfdfg?o%%ad?(}l | -R
has al so bedi iRfReagiions that eooprobe mteans of TSE MR (heterpys selatbses complex),

radi ation-i e p sis and cytakine-i nduced. apoptosis. Furthernore,

t he i nhi bi tirtgﬁecbo%ngngg}éinﬁ?usaq g%@és‘a b’ﬁﬁ’%%ﬁ?@mm tawess iof thet signaingat i on
of a 25 tri pathhel, p7e86K hdesPsps Al i i ﬁﬂﬁr&[ LURPLessi on
of the trangjf or mg*lgp‘gct ivity in si ﬂ%ﬂgﬁg Ig%gé(;gf 'gz'se i Bﬁﬁﬁﬁ"r@‘&?@ﬁn in
ani mal nodeltke Fomkiead travsaiiption Botort and kiattivetion oé GSKER,0lhithi RIBLItSHt O

hosphor ¥l a and tivate other Ser/Thr kinases of the AGC family that are
ipnvolpve(r!igi nttﬁﬂém&'gﬁﬁpo?ﬁafm%@ﬂs @'?‘i\}\ﬁ' tﬂro%r%ﬁpﬂeﬁ?fath%ﬁelbﬁdd@dﬁfank\g Tmd in

the regul ati h t ' IAGSes ¢ 1 i.p,kinase B
( PKB O?UAKTI)%S entx%(,q?.o-gg,r Slﬁq@;"ﬁm‘s"ﬁ?ﬁﬁﬁﬂﬁh. co?éé&%ﬁ?gﬁ'\%ﬁg&?@pﬁ% (or
p90 ri bosom@nddbeiinhibition of f0Baetivationigtinhibitmronithe $hosphayitionteAlaFo

vari ous i sof p .0 _kinase C (PK Vanhaesebroeck B. & Al essi DR,
Bi ochem J, f%gﬁ" @Iz?g: %‘%ﬁ?&&% lBﬁﬁQl}?é’l(( W@ﬁgraé\dZQVo ertgne iigkemaprovistecat he
activation dleafiént fon chReepr esence of PIP3, which is the second nessenger
generated by PI3K, PDK-1 is recruited 10 to the plasma nmenbrane via its PH

(plekstzon emRbemtoiniPkiRagedshlipaohgeykat es AKT on threonine 308 | ocat ed
in the activation Toop, rch s am ial modification for AKT _
ki nase. PO oronmafy S Bvee o BB kBHS: FeIb iRk EIRA R fery
regul ati ng Kisgasescresslingi fliotmuabpormgginesi fund@iotB. This may originate either
directly or indirectly from a dysfunction in the mechanisms for controlling the-
kinase activity, related to for example an inappropriate mutation, over-
25 expression or activation of the enzyrhe, or owing to an-roVerproduction or
underproduction of cytokines or of growth factors, also involved in the
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.

30 - 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 IGFII and fo



15 cell proliferation and survival. Since this pathway is activated in nore
t han 50% of human cancers, PDK1l 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

ti ' man cancers (Bayascas JR, Cell_cycle, 2008,
%f‘%é?@?“éﬁ@@%b"iﬁh‘fi@?’ 20 DR AMY, Chem 2008, PGEHEBR010/051373
Phosphoi nosi ti de 3-ki nases (PI3Ks) The PI |3K i pil_d Ki Inase : SP?gKi nport ant
t t in thy ' I Lin at y f ncal ogy.. e cl ass S are
i vi'ded up i YL FRELe) BBty Bhe GG (e Bpteseriqr barAds
ki nases ( RTKsligonterisaibhi of- theurlceptdreaemalinh aotHCRrbSihe IFIRAS Siteindidie

I ated by an(?

fam |y Rho and p2l1-Ras, and class b (Pl 3Ky) acti : ] _
p21- Ras. ThecWarmgytaphopphewylaiios aed qrhesphendation of oeurmjbstrggfs _eﬁlml?awt i fb
~subunit pll cH egul at ory. subyni 5 or .p55. The class
(p110y) !Os n%%ﬁ@?%éqhﬁegﬁaa&é)l qlll-l;le?j@sceéft% ?‘%{H@&?CB?’&@? Hgﬂmﬁj\dg‘é%c%ﬁc?_har e
act i vat eé bymR¢fenic @efis, mrndiaml *EISTHAReVaC IGFIRRBlavalar dwa[ﬁ?rralé% ese
class | PI3Ks %?5 horyl ate phosphati- dylinositol B4,¥§-d|i_|gﬁ%sp ate (BI P2) -
on position QbBP”'ﬂ edrbi tol so as to give phosphat i dyl i nosi t ol _

3,4, 5-tri phosphat e (PIP3), a key secondary nessenger in this signalling

pat hway. | n Seiveial eliricalrreppds tundexineatie: Papdrtand roke ofrtimbd1@Rd, patheay ihhey

bi nd vi a thej I ri.n.homol eqy domain (PH domain), resulting in
al:tni v\altlt I on gbé%8@§ﬁmff8HH%%%eéﬁ'i on on threonine 5 308. AKT

hosphor yl at ny substrates, thus playing a key role in many processes
Pesulot i né i H&(S!:e'Fﬁ %r %9 PYRIEXRIRSsed SN JBRNY fumour dypes threast aaion.and

- survivalo angdng! SarcHieh 04R88EES - multiple myeloma) and its presence is often
associated with a more aggressive phenotype.

High concentrations of circulating IGF1 are strongly correlated with a risk of
prostate, lung and breast cancer. _ '

Furthermore, it has been widely documented that IGF-I-R is necessary for the

15 establishment and maintenance of the transformed phenotype in vitro just as

in vivo [Baserga R, Exp. Cell. Res., 1989, 253, pages 1-6]. The kinase activity

of IGF--R is essential for the transforming activity of several oncogenes:

o EGFR, PDGFR, $V40 virus broad T antigen, activated Ras, Raf, and v-Src.

The expression of IGF--R in normal fibroblasts induces a neoplastié

20  phenotype, which can subsequently lead to tumour formation in vivo. IGF-I-R

expression plays an important role in substrate—independént 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

25 triple -helix or the expression of an antisense causes a suppression of the

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
30 essential components of the PISK-AKT signalling pathway. It is a serine-



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 10 tunours,

~with in particular two principle oncogenic nutations, HL047R (in the kinase
domai n), and E545K1E542K (in the helical domain), (Y. Sanmuels et al.

Sci ence, 2004  304:554. TL Yuan and LC Cantley, Oncogene, 2008, 27:5497).

PI 3K i nhi bi W¥Os20140@13%&t ed to be effedtive in the tPSIFRAO1YPSAAY hurmn
cancers exhibiting genetic alterations resul ting in the activation 15 of

t he PI 3K/ AKT/ mTOR pat hway &Vo gt P. et al rolo 2006, 344:131; Zhao L
& Vogt PK, dheesgise(Serdoe) I@asg.:@@)rolwmhlch is tOrﬁgrmpbﬁmlﬁtma%a@wag%t of

prai Tam |y O SETHIHAHARE ACCTAMIV TR AR hiatalf il kB BT ERC .
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MITORC1 cont 4onp70 rrémsaptabrses kimaae) and dilsdl GRDRuUSE sufarnns of lpeotelmkmaseubum t.

Ki nase ( SoK\PRG (eapassqtigeci Br o MlesriRe S b0aR SAEBodH BS%”‘G 6

bi ogenesi s gRe eylrBidsast I’”Dkalt i§ tﬁ@?éfo&%r e Qct%%oﬁrd?gﬁﬁ?slnoﬂ\g' PresBRcE

cycle. S6K al so acts in a feedback pathway for reducin actlvatl on of
30 AKT. mTOIR]:E’SL mlhméwsdhe \Becond mgssengengentratah by rﬁlrsmcemm denecraltey

T ot T eSS e PRSI B0 P, Do RS BU ckPFAR
inplicated Ipho%@hbwewwmbﬁqm@mr@m tdcted irl i aawaﬁohno@ﬁr\hhréw@r

cancer, diabetes, obesity, cardiovascul ar di seases and neurol ogi cal
di sorders. ranoRssandal mosHiostian for AKJgactivationoPBEdels, eXpresseatl u@quﬂauﬁyat i on,

h b
ot racol T ut aPeE ghEP IR, S8FRERinpae ok B BbY BBl BB, SRAREY s
nutrients, eaigigihg pamkmyaml refelatiag |k pr@&ésée@lﬁf tumol?: denadisl Siadrabi N D ,
Cancer CeII 2007, 12:;9; Menon S. and nni n Oncogene, 2009,
27: 543) 15Th&el prelifsratian apd syyvivalagiioph s » h\elayygmbwete@ewematthan
| ntracel | ul afyode@panahl AhcERE BHk$ 72 e,&%“sgﬁ@eé {ﬁ§t#o?%9 uéé ‘?tﬁé ?ﬁ' %.
etc.). The aut ophagy process i nvol ves 1 o |cuI icles

cal | ed aut opiaibitisnnefsPDRHeseddd seslit irPbBkeffagtivd ikhibitm 6Nﬂ%3ﬁbolif§rat1mﬁ0|'ved
in the formati on of %)o ha 0SO0 This class |11 Pl 3K phosphoryl at es

phosphat i dyldNfo8ivbyR |c.)an§ r CS&?%@QlWB?fo@ Bfovide a Hissapeytics Bepsfit Brgi ve
phosphat | dy b kedosts! Eahlseahiake Al 8le, BH3F 7909k pLraEEond Bssenger

i n aut ophagosone formation via the recrultnent of profeins such as

DFCP1 aif ADRR. Chembfsdithem s2@08 &:18HYr vi val mechani sm whi ch enabl es t he
cell to survive in a situation of stress, for exanple faced with a

met abol i ¢ stRrEssphoinositide Skivases (RBRe§r, autophagy is 20 inplicated in the
resi stance of tunour cells faced wth environnental stresses such as:

hypoxi a, oxi dati VihesPI3Shia. kinddd ihh ifPbHahERfYet PUhiRsRPalliRgashitivh) -
for oncology. The class 1 PI3Ks are divided up into class Ia (PI3Ka,B,5)

activated by receptor tyrosine kinases (RTKs), G protein-coupled receptors
25 (GPCRs), GTPases of the family Rho and p21-Ras, and class Ib (PI3Ky)
activated by GPCRs and p21-Ras. The class Ia PI3Ks are heterodimers
which consist of a catalytic subunit p110a, § or 6 and a regulatory subunit
p85 or p55. The class Ib (p110y) is monomeric. The class | PI3Ks are |
lipid/protein kinases which are activated by RTKs, GPCRs or Ras after
30 recruitment of the membrane. These class | PI13Ks phosphorylate phosphati-
dylinositol 4,5-diphosphate (PIP2) on position 3 of the inositol so as to give



therapeutic stresses: treatnment with anticancer agents, ionizing radiation.
Application in antimalarial chenotherapy Malaria is one of the primry

i nfectious causes of nortality in the world 25 and, each year, affects 100
to 200 mllion individuals. The strong upsurge in the di sease observed over
the last few years is due to several factors, including: t he vectors,
nanel y anop 301496111 Des, which becon® resistant t BQTHER20M0OS3FAal
cheap insecticides, 30the increase in the population in the areas at risk,
and, mainly, the resistance of numerous strains of Plasnodium falciparum

f
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as a reser vadrocessesergsuliingeinscélbiradsfoemafiongsich aeveetiegiotifarativrs, gmdwtah have
not yet beenrﬁg | or ep in the treatnment of nalaria. ~ The Pl asmodium

fal ci parum & Vel SO EN9PIBASRPnases, some of which are orthol ogues

of human ki nases._Kinase signalling pathway inhibitors have been tested for
their ability to Tihﬂnaeﬁﬁ ! E’.*ﬂ‘% Afe Bnplicgted in hymantgaacers: seewatis mutations

-fal ci t | ' i bl.e f laria.

The. mof ecul &8 i TSP Gl MRRAR TR R SRBIORC i eialrerem gni y
‘chl or oqdOne-tuemuss, avith Bi pavitioulae 608 pRrERIS OAtoFEnid nilithadrkk, H fo47R lgﬂ A8 I N
vitro test ysing infected human ergthro_cytes, :as indicated in Table 2. 20
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fal ci parum aviyva . @Eha % no i e ounds
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by all the (275497 IBkninhibitets abevexpectedatislibia effectivee irkith@Irsatlent fagund i n

other parasites,, K such as TrypanosOma (for exanple T. brucei, 25 T. cruzei)
and LerhnarW%“X hymag,cann E?‘R'g’&]rlgrie@tlcd@#ﬁf_@ PRy resr;fﬁmgcmmmga@ﬂnt he

i nventi c e ' nL, of pi S Gk ,
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i nfections. Zhao L & Vogt PK, Oncogene, 2008, 27:5486).

mTOR

mTOR (mammalian target of rapamycin) is a serine-threonine kinase

related to the lipid kinases of the PI3K family. mTOR has been implicated in

20  various biological processes, including cell growth, proliferation, motility and
survival. mTOR is a multifunctional kinase which integrates both the signals
coming from growth factors and those coming from nutrients in order to
regulate protein translation, nutrient uptake, autophagy and mitochondrial
function. mTOR exists in the form of two different complexes, called mTORC1

25 and mTORC2. mTORC1 contains the raptor subunit and mTORC2 contains
the rictor subunit. These two complexes are regulated differently: mTORCA
phosphorylates the S6 kinase (S6K) and 4EBP1, thus stimulating translation

and ribosome biogenesis so as to facilitate cell growth and progression in the

cell cycle. S6K also acts in a feedback pathway for reducing the activation of

30 AKT. mTORC1 is sensitive to rapamycin, whereas mTORC2 is generally
insensitive to rapamycin. mTORC2 appears to modulate growth factor



Ki nase-i nhi biti ng norphol i no-pyri m di none derivatives are known to 30t hose
skilled in the art. mIOR-inhibiting activity. These products are-

pyrido[ 1, 2-a] pyri m di n-4-ones which differ fromthe products of the present
invention owing to their entirely aromatic nature and their substitutions.
Application WO 2008/ 064244 describes the application of the 5

Pl 3Kp- i nhi bWPPIHO#MAEZS TeX- 221 and T@&X- 155 that ar BCIIFR2@15/051873
treatment of cancer, and in particular of breast cancer. These products are
pyrido[ 1, 2-aﬁérj m di n-4-ones previously described in applications WO

2004/ 016607 SERE/IRNG by PhosehowtingnAKI o rseanefiesisuend?dr od QR hasf bear

resent inv ii ' t,hai i r o i ce.nature and their
Blbettu. 1 ERplicte th Varifs iPh1oBRA BpiREE i EuRE sasfitian 88h6er. ana wo
2006/ 126010 distmtes, ixbeip- ditdiovhshila digensesiant heubsibgiRBRdigbrdess. TGHe

treatment of ATM defi ci er&ﬁca,ncers. These products are pyrido[1, 2-
a] pyri m di nMRGHES\MaRY, Riglegical prenassas. [nchiling drapslating, gu Vi anént i on

oot 19,2 HRBSATE gt BTyl A e WBLEEA g o

use in the suehtasihe signaBVirdeépartethbycgmedh Sacibhs seutientdy Grergy tevels

pyrido[1l, 2-alpysimdin 4 ones i differ fromthe products of the present:

i nventi on oﬁ}‘ﬁgth?oc ngﬁr?s%%V?'ﬁ?‘yﬁg}-o?ﬂi ?S@bﬁgf"gbe GARcemerl, 30@&t 12% i ons.

20 The: subj RR3ndH S AR MR BTV ORcbGENé 20088 Jpract s of formula (1): in
yl ' ‘Ta

whi ch: Rl represents an -L-ar or -L-het'eroaryl ical, such that L
represents: Thalbhe | or branched al kyl radical containing from1l to -
6 carbon atons andéfoég{tél)%n |y substituted with a hydroxyl radical, or a CO
group, 10 Autophagy is a lysosome-dependent intracellular degradation

mechanism (organelles, long-lived proteins, etc.). The autophagy process
involves the formation of particular vesicles called autophagosomes. The
class Il PI3K lipid kinase (Vps34) is involved in the formation of
autophagosomes. This class 1li PI3K phosphorylates phosphatidylinositol (PI)
15 on position 3 of the inositol so as to give phosphatidylinositol-3-triphosphate
(PI3P). PI3P_ is a key second messenger in autophagosome formation via the
recruitment of proteins such as WIPI, DFCP1 and Alfy. Autophagy is a cell
survival mechanism which enables the cell to survive in a situation of stress,
for exampie faced with a metaboilic stress. In the case of cancer, autophagy is
20  implicated in the resistance of tumour cells faced with. environmental stresses
- such as: hypoxia, oxidative stresses, nutrient deficiency, but also faced with
therapeutic stresses: tréatment with anticancer agernts, ionizing radiation.
Appiication jn antimalarial "themotheragy

Malaria is one of the primary infectious causes of mortality in the world
25 and, each year, affects 100 to 200 miilion individuals. The strong upsurge in
the disease observed over the last few years is due to several factors,
including: _
- the vectors, namely anopheles mosquitoes, which become resistant to
the conventional cheap insecticides,
30 - the increase in the population in the areas at risk, and, mainly,

- the resistance of numerous strains of Plasmodium falciparum, the



or an L'-X group where L' represents a |linear or branched al kyl radical
containing froml1l to 6 carbon atons, and X an oxygen or sul phur atom the
aryl "and heteroaryl radicals being optionally substituted with one or nore
radi cal s, which nay be identical or different, chosen from hal ogen atons
and. hydroxyl, CN, nitro-, -COOH, -000alk, -NRxRy, -CONRXxRy, -NRx ,
_NRXCOR2Rz, WA phenoxy, al kyl% hio, al kyl, RGIFR2KQ/O5HAThet er o-
10cycl oal kyl radicals; the latter al koxy, phenoxy, alkylthio, alkyl and

het er ocycl oal kyl radi cal, bYei n% t hensel ves O&teif onally substituted with one
or nore radP@g@dte WﬁP@HS‘E@y dhe aathe| famsoef er dispasg.  tocthegvadicaBiamal ogen

atonms and NRy “ti°”at“}3“§%%=ib’?q{‘d?‘gaef)ﬁf,'6ﬁ‘§i‘ﬁ”‘% Qﬁdrrr%?lc%gﬁfg ocycl oal kyl and

heteroaryl radicals- | ona ontain an 0xo radical; R2 represents
a hydrogen at om dheaprapagakionadi cesistarid aapnes émé Plasmadiumh stegingalin

optionally substitutigd égét.h one o&)ormre h en atons; R4 represents a

|
hydrogen at SRTEHIEL KBy oFHPARER, N@@hy%f)g%ﬁ% antimalarnal predicamanisits a

hyd t -
o ogersa ol 1 A Red"s BNISPTERP Vot BRSR BT 2

cycl oal kyl radical or an a
nor e radi caimgthothi afhaction bedi whichi thals enablief & edenreaselinsthe fislowf hyrdseoxyl

| k » NRVRw.and h l.oal kyl icals; or, Rx and ‘orm, Wth the
ﬁi t(r))(;éen at B?ﬁ'§nnﬁﬁ$ %ﬁffﬁ%@'ﬁg%e%ﬁég%@%ﬁcﬁl@@ %@eﬂgﬁﬁwﬁweom éF‘?li ng
from3 to 1Q'ehim6nﬂ'ﬁfbeh§n1@:ﬂ§hé)ﬁidtﬁﬂabicﬁl %dﬁfen@?reﬁ}o‘)ttﬁér kSRR Gt

chosen fromO, S, NH and N-alkyl, this cyclic radical being optionally
subst i t ut edfalciggtummag beenipsopasadeds \d réservir of newr targetsi toal dgveldpiod nmay

et er oc)t1 olpl riedcaThERt: viPERTRYkAR, HEPRR refordiein B deimant o o
whi ch they aiglagst ached, a cyclic radical containing from3 to 10 ring

menbers and optignally one or nore other 5 heteroatons chosen fromO, S, NH
and N al kyl, thi dheyRiesmodivm dalcipeeimdkingne ds gpmposed afiGdukipases.reorogcl i c

o Sl A ke S Plomef RGP i
inhibitors have been tested for their ability to inhibit, in vitro and in vivo, the ‘

15 growth of P. falciparum and of other pathogenic species responsible for
malaria.

The molecuies of the invention inhibit the growth of P. falciparum
(highly chloroquine-resistant strain Fcm29-Cameroon) at 1 yM and 0.1 pM in
anin vitfo test using infected human erythrocytes, as indicated in Table 2.

20 Similar kinomes are present in all the Plasmodium species, such as
P. falciparum, P. vivax, P. malariae, P. ovale and P. knowlesi. The
compounds of the invention can therefore be used in the treatment of malaria
induced by all the parasites mentioned above. In addition, the kinases are
found in other parasites, such as Trypanosoma (for example T. brucei,

25 T.cruzei) and Leishmania (for example L. major, L. donovani). The
compounds of the invention can therefore be used in the treatment of
sleeping sickness, Chagas disease, the various forms of leishmaniasis and
other parasitic infections.

Kinase-inhibiting morpholino-pyrimidinone - derivatives are known to
30 those skilled in the art.

Application WO 2008/148074 describes products which have an



one or nore radicals, which may be identical or different, chosen from

hal o- 10gen atons, and al kyl, hydroxyl, oxo, alkoxy, NH2, NHal k and N(al k) 2
radicals; Rz represents the values of Ry except for hydrogen; Rx, Ry and
Rz, in the -NRXCORy, -CORy and NRXCO2Rz radicals, being chosen fromthe

meani ngs i ndj . for R, Ry and Rz; said products of fornmula (1)
being in al Mésgﬁgﬁﬁ% raceni c, enantiConmeric 15 andGI/ER2878M538%8r i c

i soner forms, and also the addition salts with inorganic and organi c acids
or with inor i¢.and.organi ¢ bases of said products of forpula (1). In the
products of rﬂi’%f@%'pﬁ’g ad'f’ﬁ% tq- E‘Pﬁ?"@'logb‘f’ts( gre fvkifolladiadpyrimigendianest he
linear, and wiehelifGOreR thetodlclr FnAb ' B YdnirBf,OPY! -

i sopropyl, butyl, isobutyl, F"Es?.gc-(t:)utcflfl , fﬁg?%‘%@ﬂ?g%%pen @é,toi @%Beénqtg?&
hexyl , i sohesfgmaiicchasiirecarikifein substitugionsnonyl and decyl, and al so the

| i near .or branched positional isoners thereof: the alkyl radicals

contai ni ng from lApmicatioar WO 20081664a4k ndescrtays | thel aapplidakienal dfy! the
~ radicals cog%%i}&ir_n .from1 to 4 carbon atoms of the above list are
preferred: 2oloKBripbibitigpreductsyT &R 2hiand] diko$-455t that| aneeaf ,usendn viher e

appropriate: : i et (004 . SOPr QPAxy

Thear,  cecdnmonEer cabef Ry F pafittiar drhs BHARE, fmesd PaRlgS are

linear or brmmideft2aisyrirmidirai-dresmeprevidiele ofiesdritedal ikoxappliediied swo

~ containing f, m&hftbﬁo 4 cg(rj@on atons of the above list are preferred; - the
term "al kyl tiﬁo%u (Hapnd J8i5y 28914088266 nudich gifferwiiemethep prashictaitad the

branched, r ag i : Ji Lt s I hi j r |t hi

| i near, secgﬁggﬁﬁg?@b@l’i Iog’r@g t’gﬁteﬁ’ FéHg?e%gc{nr?%'hm)&BFé %ﬁg}ﬁ?%%ﬁ’sﬁm} al so

the |ind&r dionsr anched positional isoners thereof: the alkylthio radicals

“containing from1l1l to 5 4 carbon atons of the above list are preferred; -

the term "hal ogempplicationkenole Z0U6r1 09081, br oNN2006/200084 OF Friguor i
atoms, and pref {:?gqbly the chlorine, bromine or fluorine atom - the term
"cycl oal kyl 010 gpseribe DNARI-Mhibitingr progyists thataare af wssntimithe i ng 3

to 10 carbonrafipight 2B WHHRGEROBHES cAfedter tHAMLET pRodilPr QRY! pyﬁdc?[H %.

| a]pyrimidin-4-ones which differ from the products of the present invention
15 owing to their entirely aromatic nature and their substitutions.

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

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

' py.rido[1 ,2-ajpyrimidin-4-ones which differ from the products of the present
invention owing to their entirely aromatic nature and their substitutions.

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

R3

in which:

R1 represehts an -L-aryl or -L-heteroaryl radical, such that L represents:



10butyl, cyclopentyl and cycl ohexyl radicals, and most particularly

cycl opropyl, cyclopentyl and cycl ohexyl radicals; - in the -0-cycloal kyl
radical, cycloal kyl is as defined above; - the term "heterocycl oal kyl
radi cal” thus denotes a nonocyclic or bicyclic carbocyclic radical
containing f ing menbers, interrupted with one 15 or nore
het er oat ons ﬁ@ikﬁﬂﬁﬁgégsé identical or different, cho®&nI/FR2AMBIOEIST3
nitrogen or sul phur atons: nmention nay, for exanple be made of
nnrpholinyl,. hi Q hoI| [ aziridyl, azetidyl,

pi perazi nyl , ﬁ-l "Ffb‘% %ﬁﬂﬁhﬁggﬁ&? ic lp%%\‘%imn& frgm, 1 torBearben dterys,
pyr azol i di nydnd bsﬂidrﬂiﬂy%m&mméd wkﬁtarlﬂm{’giﬁtr Jeény' tetrahydropyran,

oxodi hydropyri dazi nyl “or 20 el se oxet-anyl Icals, all these r adi cal s

bei ng optiongld vcp ,tgﬁl}gptuted menti on may |n partlcul ar be made of
nor phol i nyl, thlong bllnyl honDnDrphoIinyI, plpera2|nyl piperidyl

oo, et 1 knCl 2 ARBYBBHS 3 Wk A€ Toea P SokphE A e

het er ocy8l i monﬂmamglﬂmﬁeldocﬁ c@l@bh'a?tbhté HAG A & Bkg‘f&bﬁ 89 l§r gengont ai ni ng
at nost 12 ring nmenbers, that may optlonally contain a - ring nenber,

t he het er ocyaéidgivir A ﬁé{e‘p y be
i dentical or dléﬁ}(er ent, c%%rggfléﬁ‘légolﬁ]% %Oﬂoﬁ%p%uﬁghﬁ%&fmer ene\gglbﬁibﬂgaat e,
bei ng opti orafioplss whieh maydel identical or differandy chdsenyfromatdilogdr atomss aflgnot es

ro T or exarBAROBERGHE, ARG SEERAH. CRldan iR RIS ONRIRy oTURYE ORI
ant hr acenyl -NMG@AFEZ -OURy, pe’rlk@)k;ﬂﬂtﬁ!ﬂo)kyf@!ﬁ?mloaﬁﬂgp%gﬂﬁ)ggéy ﬁg@'lgé*l&%- and

even nore particul ar%j\; t he phenyl radica ote

car bocydPi ¢ qvaadal radiealsi ning a - C(0) ring rrenber is, for exanple, the
tetralone radical; 5 - the term"heteroaryl radical"” thus denot es

monocycl i c dhe M@rcatik@xyr, @dileeak}s, alkylthdo nalhg and hetbPocyciunlioe Fadicals Baingeycl i c
het er oar yl su r,..exa t he radical s: thienyl, suc as

2-t hi enyl aﬁ@g@%?{ﬁg %onpﬁ\c ?PBS@H%*%ZO‘?%&I""%W fsadicalsy whishr mxay be
pyrrolyl, pydémtidanyt diffevsmzehddan fr mrﬂaﬂil@%em pyridyl, such as
2-pyridyl, 3-pyridyl and 4-pyri dyI0 razin \bmﬁ’ﬁ%ﬁﬁ% 10 pyridazinyl,
oxazol yl, thE&igh¥o | hiatriazolyl,
oxadi azol yl, |so£>:]<):§1)zgs'lb’%'pﬂo é%}%cﬂléaﬂ@ﬂ%ggxﬁaé;%@%kﬁw%&é?&h d% qr@@
salifiedbt etCDataJMHh oml ﬂadtdab,se radi cal s being optionally substl tut ed, am)ng
which are nore particularly the radicals: thienyl, such as 2-thienyl and
3-thienyl, fRE ypresents aasydoden stam BY ah@Ik radivalt olinyl, pyrazolinyl,

i m dazol yI pyrazol yl, oxazolyl, ‘15 isoxazolyl, pyridyl and pyridazinyl,

t hese radi cmsretmmtgraw élkﬁ'rémcépéﬁﬁdﬂéﬂy%ﬁbsﬁhf%c\lvltﬁ opl‘étoer eyllialg)ﬁghcal S

such as, for exanple, the radicals: benzothieny uch as enzo renyl,
benzot hi azo@Msgui nol yl , isoquinolyl, dihydroquinolyl, qui noI one,
tetral one, adanentyl, benzof ur yl, i sobenzof ur yl, di hydr obenzof ur an,

et hyl enedi o%mﬁ%ents Iaﬁmdlrcbg@'nalom beazl'!aiqgermdatpi'n benzi m dazol yl ,

20 NRxRYy being such that Rx represents a hydrogen atom or an alkyl radical.
and Ry represents a hydrogen atom or a cycloalkyl radical or an alkyi 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

25 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
optionally substituted;

NRvRw being such that Rv represents a hydrogen atom or an atkyl radical

and Rw represents a hydrogen atom or a cycloalkyl radical or an alkyl radical



20 benzoxazol yl, thionaphthyl, indolyl, azaindolyl, indazolyl, purinyl,
t hi enopyrazol yl, tetrahydroi ndazolyl, tetrahydrocycl opentapyrazolyl,

di hydr of uropyrazol yl, tetrahydropyrrol opyrazolyl,

oxot et rahydr opyrrol opyrazol yl, tetrahydropyranopyrazolyl,

t et r ahydr opy, 69' r %yl or oxodi hydr opyridi nopyrazolyl, all these
radi cal s bei‘h} gﬂﬁ%ﬁi‘lﬁ substi t ut ed. Zié-’pAs exanpl es PET/RBZ810MS5i373r
bicyclic radicals, nmention nay nore particularly be made of pyrimdinyl,
pyridyl, pyrralyl . azai pdolyl, indazolyl or pyrazolyl, benzothiazolyl or
benzi ni dazol?ﬁq'c%ﬁlay éé‘%ﬁfb‘gﬁ/&#&l PRE QIHIPIY RERRIR Whickhmayr beddentical or
subst i t uent sdiffaRirk NoiBRerPRolndRRHbES! FoRd Rd aPOWE.
The carboxyl radical (s) of theﬁ{)rgghca%o’%fé@cgpﬁu rgcfﬁ?‘j’é'ﬁay'%gi:“%g% (?'?ng or
30 esterifi eanduiRvih forme, withi thesnitrogep satkmoia wiich tesye askidtaeted N at bgciiar t |

anong whi ch thon may b or exanple of: - anpng the salification
corrpgundls, i%@&&gﬁ?@aﬁﬁ%ﬁ"’g&g& gé ,““Sdﬁe&%&ﬁ%?@?' OHHO'@{NQQ)'@ @hinone Ioéléﬁii ulm
of potas§i uetefodtdmbi sHBsehl fréRl ©,U8) NH AFRORESKYIM 1Al P\fécr%ﬁgtgﬂ?éﬁ”beﬂb

organi c bases such as, for exanple, nethylam ne,” propy
tri met hyl ani@diongllesubstifuiede, tri et hyl am ne, N, N-di net hyl et hanol ani ne, tris
(hydr oxynet hél ) am nonet hane, et hanol am ne, pyridine, picoline,
di cycl ohexyltaaiayelic nadigals lthateRx aewizRy @i Re ang IR alespeclively, 'dan RIrt WitAe,
hi stidine and N-met hyl gl ucam ne; - anmong the esterification conmpounds, the
D kyl Cr i cafte R0 a Bk WGty Ao AlacrAch Being epfignally SUbSHUEGEe.
met hoxycar bgdhe or RidRE¥4di 5 rhan )
or fiid icald, W&Pm‘a{g l?é ‘i’déqgﬁ‘aﬂ S%pﬁl%lré)rﬁi gho&%ré fiom halo

benzyloxacarbonyl, it being possi or these a adi ca
subst i t GiPed ggin aioﬂwdiaodlaéksimyljmo,@ﬂmwl BHZ, NHalkahddd@lloe eagicalke
hydr oxyl , al koxy, acyl, acyloxy, alkylthio, amno or aryl radicals, such

as, for exarfd sgpresentbitie vaeebpf Rynaxbepk farta@ydgentet hoxynet hyl
propi onyl oxynet hyl , net hyl t hi omet hyl, di net hyl am noet hyl, benzyl or

15phenet hyl Rx,0Rpsand Rz, in The -NIRKGORY, SBORy Bhd VNRQ@OQ@E' 2dfialfr B&RLC
acids of the products of fornula (I) may, for exanple, "be the salts Torned
wi t h hydr ocfNGsee fresn the meanimes dnglicates abovieyfar BxoBy@nddRzt, nitric acid,

sul phuric acid, phosphoric acid, propionic acid, acetic acid,

trifl uor oac&a@it paedutts fofrfetreulad(dbeingninoalt the ippssible rederhic, @phtiofmeRsr i C
acid, swugcinj ' tartaric aci citri cid, oxalic acid, glyoxylic
aci d, ai%ar Hn@ @%%tgreodg%%gﬁ? [SOYISTJOrap N ﬁ%ﬁ&gﬁlaﬂﬁgﬁnﬁ%@i"ﬂg‘ Nergans for
exanpl e, netdmanerjanihatide GCivith iﬂbrgaaﬁélélneh&@aﬁicaﬁaéesoq]%ib%%ﬁ?&lﬁ%?“' .
aci d, al koyl di sul phoni c acids such as, for exanple, nethanedisul phonic acid
or al pha, bé@%ﬂ@ﬁﬁﬁnedisulphonic acid, aryl nonosul phonic 25 acids such as’
benzenesul phoni ¢ acid, and aryl di sul phoni ¢ aci ds. It may be recalled

t hat st er eoil’ e prastuctsef foemdiefined in its broad sense as the i sonmeri sm of
conmpounds having the same structural formnulae, but the various groups of

whi ch are arthedenn daiid/e(@malky radicabafshotes e dfcam HRF Whek apprdbriate
m)nosubéélt tedg%‘ycl 0 .exgnes in which the substituent nmay be in 30the axial
or equafori & % irgdlicals enethyd &Hwl. qrerye dsamsprylr but,i isabutyk aefcobulst, i ons

of ethane d?éﬂt—‘b@h}l,vﬁéntyﬁqé‘l&yéﬁyl, AR IN K oHKDP R a?éoe_ﬁgﬁ)fyl, octyl, nonyl and
decyl, and also the linear or branched positional isomers thereof: the alkyl
radicals centaining from 1 to 6 carbon atoms and moere particularly the alkyl
radicals containing from 1 to 4 carbon atoms of the above list are preferred;

25 -the term “alkoxy radical” denotes the linear, and where appropriate
branched, radicals methoxy, ethoxy, propoxy, isopropoxy, linear, secondary
or tertiary butoxy, pentoxy or hexoxy, and also the linear or branched posi-
tional isomers thereof: the alkoxy radicals containing from 1 to 4 carbon
atoms of the above list are preferred:



| someri smexists, due to the different spatial arrangenents of fixed
substituents, on double bonds or on rings, which is often referred t9 as
geonetrical isomerismor cis-transisonmerism The term "stereoisonmers” is
used in the present application in its broadest sense and therefore rel ates

to all the nd |n cated above. A subject of the present invention is
t he product g\P‘@)gy‘é Illﬁ%l) as defined dove, in whi clﬁ"é)RERﬂﬂﬂaléliéW§ an

-L-phenyl or -L-heteroaryl radical, such that L represents: either a

| i near or ched al kyl .radic gont aining from1 to 6 carbon atons 10and
optional ly sﬁﬁ? Sulif] e@“\ﬂt{“ﬁ & ‘ﬁ%‘ °?§dﬁ%@al"ne@rﬁ andovhesuEppsepratel’ - X

group, wher eoranche®! e5&BER %éﬂ){\ﬂgﬁé O%tg@f}fﬁgf'bggﬁ)@hhﬁl a{og) rr%)ﬁ)ﬂ{l}l(?ioqbﬁéﬂ;rg and

from1l1l to 6 carbon atons,

het eroaryl r3g#OBgRRY Qétefgawpbmmlﬂabl peniylibioi ouhed/lihid, rarehalserthdSingdreor
chosen from hal ggen at ons

and < Nk BrP S pRGaI et Bareer HRAIRING Fdlirals egnnaMe Tradi cal s

bei ng t hénsel gabonnitbeRalfliie aBE lidtuire r@fe‘i'rtédone or nore radicals chosen
fromghal ogen atons; R2 represents an aq)kyl radical; 20 R3 represents an

al kyl radi Ca|théﬁél‘rﬁ”ﬁélb ert Yty &ﬁ(ﬁgs%wf‘m%nﬁrd?ﬁmgﬁ@té}% ec%;r%%ﬁsrq%at Rx

represents a hydrogen atom or a uorine atod
represents eanﬂf/l[aneéqablyethemhmrmnbmrhmb ardftliotiak zaow; Ry represents a hydrogen
~atomor an alkyl radical; or Rx and Ry form 25 with the nitrogen atomto

whi ch they arthedetmactytbalieyi radiphbldenotdsidlisatlratedl éarbb@ycﬁi@%&ucai deht%ﬁl k) or
al koxy radi Cal gas{jel ng |jnear or branched and containing from1l car bon

atons, and ' ﬂ@d?%'b%ﬁt%mﬁ aneethusodemotea in Mmllameympybmysm ts
with i HQOQarHLﬁyIaB?cIBRUﬁgI %p?‘%‘y@lﬁh&y!v\‘a{jﬁbdi@Oe(rﬁ?ﬂ‘lo%t% B2 ynéfclggl%%§1 of

sai d products of
cyclopentyl and cyclohexyl radicals;

- in the -O-cycloalkyl radical, cycioalkyl is as defined above:

- the term “heterocycloalkyl radical” thus denoctes a monocyclic or bicyclic
carbocyclic radical containing from 3 to 10 ring members, interrupted with one

15 or more heteroatoms, which may be identical or different, chosen from
oxygen, nitrogen or sulphur atoms: mention may, for example, be made of
morpholinyl, thiomorpholinyl, homomorpholiinyl, aziridyl, azetidyl, piperaziny,
piperidyl, homopiperazinyl, pyrrolidinyl, imidazolidinyl, pyrazolidinyl,
tetrahydrofuryl, tetrahydrothienyl, tetrahydropyran, oxodihydropyridazinyl or

20  else oxetanyl radicals, all these radicals being optionally substituted; mention
may in particular be made of morpholinyl, thiomorpholinyl, homomorpholinyl,
piperazinyl, piperidyl, homopiperazinyl or else pyrrolidinyl radicals:

- the terms “aryl” and “heteroaryl” denote monocyclic or bicyclic, respectively
carbocyclic and heterbcyclic, unsaturated or partially unsaturated radicals

25 containing at most 12 ring members, that may optionally contain a —C(0) ring
member, the heterocyclic radicals containing one or more heteroatoms, which
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
30 containing 6 to 12 ring members, such as, for example, phenyl, naphthyl,



In particular, when NRxRy or NRVRw forms a ring as defined above, such an 5
amne ring may be chosen in particul ar frpn1pyrrolld|nyL, pyrazol i dinyl,
pyrazolinyl, piperidyl, azepinyl, norpholinyl, hononorpholinyl, piperazinyl
or honopi perazinyl radicals, these radicals being thensel ves optionally

[ = hRdl b h inafter. The NRx or NRVRw ring nay
rsnl;lrjzt Ipzilrjt ?gu@wg‘y@aﬁkgno:‘/?og{t hgr(la:)q%ad?(r:al s: pyr P HIERRWOIGﬁir%BoI i nyl
optionally substituted with one or two al kyl radical Stﬁr pi plerka2| nyIhenyl o

[ th d pitrogen atomw an_a p
- phonyl rleRey: ML aoBSVERH artirrooaiesiet Biraireriaietioph neovie
radi cal s, \A/mridﬁnaputhlyerad-il@a”léléﬁd eOénCihéFee[lJSﬂiTculaﬂg%sfb e{n?,[fhgtﬂi,ggwﬁ

and aIkyI hydr oxyl and al koxy radical s ect fesent
i nvention i @%@fedpﬂ’r&tl%@Béchychméaqbcaidmtarrm*ig h%@(m)anﬁg)memtﬁeflsnﬁﬁ

formul ae: -

?233/611(2:02Efé&tﬁﬂg%}%ﬁttﬁﬁgﬁﬁﬁ?‘c anzgjhy;);jl( nor phol i n-4-y1)-2-(trifluoronet
?1”2) (421 o ? 'hgiﬁro' 7 d %}' %ﬂar%ﬁkéﬁb’whﬂ's?Wq;ﬁmmﬁnch -qr- bicyglia radicals
(Zgg;et gylbéngyl 2- Itinet Lptdn@% ﬁ.ﬁﬁfhﬂr{gﬁ o"ﬁb & ri F?d&%ﬁ rad Cl’%‘ysl ?u@ ?Sdfq{ydr oim
i dazo[ 1, 2- a]ﬁ?ﬂ@l’“ﬂf?dthﬁ- @(diqmlﬁrtblfnyl such e;}s 2—t{1|eny! and 3-tht|ernly]! lfllj(r)yr[O?;rléci:l?1 as 2 3

2- h in enyl e - - -
((jlzﬁildr orr'rsr;[ d?zfl‘hl(cgp‘%rw p%f?ﬂ% %’( ﬂb}loﬂgr'@ﬁy (%¥ ‘Q'%t‘ aZPS('nI%YrQﬁ@K/I n
yl) 1 (3 phesyyidpr, OQYGH a%(z—%*rfdwoB%WH?Wéndz Bpyridyl, pyrazinyl, pyrimidinyl,

di hydroi m dazo[ 1, 2-a] pyri m

(2S) - 2- Bt hypYridazimgh ma@lzolryl 4h5a,z_9nlyﬂ. '§Qﬂm*\\dxshat2bbyl )thizd{gzoiyi) triatoieeolyy! ) - 2, 3
E Zgl) hgd:nce)![ hm#éﬁ (ZE) p%bgg%dlﬁ g_h&h %%]2“5% §h§d§?’£&lﬁ°#yérn§}1f%ﬁ%| free orsalifiedor oret
T P T

)- 2, 3-di hydrefienparaiselatly thg) lasircalﬁd res 2-thieny yl, fury
(25) - 2- met higyeh-dDHRYP dyRrofin Yoyrictiny, PrazoibiE nr%ld%zoR(Y, ;lyrazél r'o];(!a%glrylormt hy!

) 15 isoxazolyl, pyridyl and pyridazinyl, these radicals being optionally substituted:

bicyclic heteroaryl radicals such as, for example, the radicals: benzothienyl,

such as 3-benzothienyl, benzothiazolyl, quinolyl, isoquinolyl, dihydroquinolyl,

quinolone, tetralone, adamentyi, benzofuryl, isobenzofuryl, dihydrobenzo-

furan, ethylenedioxyphenyl, thianfhrenyl, benzopyrrolyl, benzimidazolyl,

20  benzoxazolyl, thionaphthyl, indolyl, azaindolyl, indazolyl, purinyl, thienopyra-

~ zolyl, tetrahydroindazolyl, tetrahydrocycIOpentapyrazolyl, dihydrofuropyra-

zolyl, tetrahydropyrrolopyrazoiyt, oxotetrahydropyrrolopyrazolyl, tetrahydro-

pyranopyrazolyl, tetrahydropyridinopyrazolyl or oxodlhydropyrldlnopyrazolyl

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 (1) 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:



2, 3-di hydroi m dazo[ 1, 2-a] pyri m di n-5(1H)one - _ _
(25)-1-[(29) - 2- hydr oxy- 2- phenyl et hy1] - 2- met hyl - 7- (nmor phol i n-4-y1)-2-(triflu

oronet hyl ) - 2, 3-di hydr oi m dazo[ 1, 2- a] pyri m di n- 5(1H) one - _ '
(2S)-1-[(2R) - 2- hydr oxy- 2- phenyl et hy1] - 2- met hyl - 7- (nor phol i n- 4-y1)-2-(tri 10

fl uoronet hyl,) -2, 3-di hydroi m dazo[ 1, 2-a] pyrimdin-5(1 Hyone -

(2S) - 2- net hwoio(ir‘m}q%dlzi n-4-y1)-1-[( ng)gl- phenyl pr oRGTHER201H051373 | uor om
et hyl ) -2, 3-di hydroi m dazo[ 1, 2-a] pyri m di n-5(1H) one - _ |
(2S)-2-net hyl -7- % rph }I N-4-y1)-1-[(1S) - 1- phenyl propyl] - 2-(trifl uoronet hyl
)- 2, 3-di hydPBIa gg?(ﬂaﬁ,'@twpﬁw glorggiiadages such as, for example, an

2S)-2-meth i Tl sekir [ LED peths lL.propyll - 2- 4 fl uorpnet hyl

)= 0 5 hy AR DEBgub i, brvblackiinn, A AT EaRiGRY of mbghbbilim 6P5F
(2S) - 2- met hgmwierfiooy, p ool imgdniyl)babe{s%lﬂj]mmgghgbr “gﬁal%WGWéﬂﬁtdmhb; -2-(tr
i f thyl)-2 3-di hydrojm dazo[ 1, 2-a] pyrim di n- one -

I( 253J ?;?xt hé%zpﬂf%rﬂﬁ'ﬁ:oh |’mﬁ{-h4n’1%fﬂ'j‘9£- éﬁtbwgéw%t I‘FVﬁBhyiﬁr(llﬂﬁi f Nubrcdimsthylt ) - 2, 3-
i 20hydr®i megharelaini . . .-

T4 (4 rot ho e elamifee | Pt aRhorethans, ethanclaming. sPYiPE: of mi da
zo[ 1, 2- a] pyPiceiiag,n-devaihhmelamiseal mrpthrdir@ddbehquaﬂet,s p«iéctdlné,gqytgiaa;? and
' ' . R ' nd organi c bases, of said products o
?ggﬁﬂ: ; ?il) gP%@Eﬁyﬁ’ﬁﬁ?'lgg?ar {rﬁ%tﬁg MPnvention is in particular the
products of formnul él) s..defined above, corresponding to the follow ng

fornul ae: - among ath esterification compounds, the alkyl radicals for forming

2S)-6-f1 ol mipép@wp hygll - 2 yl - [ n-4ay1) - 2-
Et ri)fl uolrjgéng'? % rﬁgngeg I hyd Tol m%fsd @o%ﬁ@blgj pryrglfr‘og&{:%%h&g(ﬂtgé’é&e -
(29) - 1-Henzgarbenf, tent-butbxysatbphyer benzylolycarbbryll it Beitd Hoksibky Rrahdsd ) - 2, 3-
i hydroi m d 1,2 i,mdi n-5 on. .
((]“253/ [SO:‘ Imuo%%ﬁﬁ&éﬂs% %fhﬁﬂ%@“@%&i H’*y"ﬁ] -rgéwe{whom,rrmrpmsamwlez- fom 2- (tri
f1 uor oret hyhalogeR -atbmsdaRd Hydrsal, lakoRy, ¥ MaeYiBxy (HKYEIS, amino or aryi
radicals, such as, for example, in chloromethyl, hydroxypropyl, methoxy-
methyl, propionyloxymethyl, methylthiomethyl, dimethylaminoethyl, benzyl or
15 phenethyl groups.

The addition salts with inorganic or organic acids of the products of
formula (1) may, for example, be the salts formed with hydrochloric acid,
hydrobromic acid, hydroiodic acid, nitric acid, sulphuric acid, phosphoric acid,
propionic acid, acetic acid, trifluoroacetic 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, ethanesuiphonic acid or propane-
sulphonic acid, alkoyld‘isul'phonic acids such as, for example, methanedi-
sulphonic acid or alpha, beta-ethanedisulphonic acid, arylmonosulphonic

25 acids such as behzenesulphonic acid, and aryldisulphonic acids.

It may be recalled that stereocisomerism 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
particular in monosubstituted cyclohexanes in which the substituent may be in

30 the axial or equatorial pdsition, and the various possible rotational

conformations of ethane derivatives. However, another type of stereo-



5-

(2S) - 1- benzyl- 6-f | uoro- 2- met hyl- 7- (nor phol i n- 4-y1)-2-(trif|uoromethyl)-z 3-
d1l- hydroi m dazo[ 1, 2-a] pyri m di n-5(1H) one -

(2S)-1-[(5-chl oro-1- benzoth| ophen- 3-yOret hy1] - 2- net hy1- 7- ( nor phol in-4-y1)-
2-(trifluorg h% 3-di hydr oi m dazo[ 1, 2-a] pyri m di n-5( 1H) one

(2S) - 2- met hyWO72 Q/ POREIZ n- 2- y1) - 1- (phed$l car bony1) - 2rgTdFR20wI@5§am3|) 2,3
- 10di hydr oi m dazo[ 1 2-a] pyri mdi E 5(1H) one h I(28)41 [1§ 12R or

1S)-1-(3-fl yorophenypet hyl] - 2- net olin y -

(t%. fl t(JoronéﬁcHVg')‘S'?y%"tﬁtgpy}ﬂ% ntpdatg%[ @tf%rgmtpﬁﬂaﬁahuarr@@geﬂp@m of fixed

(ot phol 1 - 50y 080 01 [ARIEERRON,) o Ui v cBich 1R 576 s nass

1H)one trif Igmmﬂriealatsemensm or ms-trans:somensm The term “sterecisomers” is

I b - holin-4-y1)-2-(trifluoronet
gisg % éSdlbh&o;gde r}{‘lgi)géfo ﬁﬁ' é@,t,lqrmrmt rmfﬁgnge I@Bc\:j)thére)fore refatesto
- (

I
2.5 di hych o gl PR ggﬁédﬂ?faﬁ’a‘”n??%ﬁhﬁ&éﬂe 2§ (5O
f
i e et R (15

S) - 142- ( 2-abolvey iopiisiokipet hyl j - 2- rret hyI 7- (mor pholin-4-y1)-2-(trifluorometh
) - 2, 3-di hydr oi mi dazo[ 1, 2- a] pyri m di n- 5( 1H) one

(2
yl
(23) - 142- (4Rk SProSERS WPEL myPornLhiterds m%rdﬁ&w'éu&mnm 1&prekkhid: uor 025me
thyl) -2, 3-di hydroi m dazo[ 1, 2-aJ pyri m di n-5(1

) -

112- (3- chletﬂhepaqmé%fdm&naaéaeéw :?gfcgdr%gﬂﬁﬂﬁ.ha f140r¥]1) f026 (@b W Raet hyl)

-2, 3-di hydroi m dazo[ 1, 2-a] pyri m
(23) 1- QélSalmerpiwaaﬂywbsﬂtuwhmtb a hydeityy radied]ror phol i n-4-y1) - 2-(trifluoro
- nmethyl)-2, 3-di hydroi m dazo[ 1, 2- a] pyri m di n- 5(1H)one

or a CO group,

or an L'-X group, where L' represents a linear or branched alkyl radical

containing from 1 to 6 carbon atoms, and X an oxygen or sulphur atom;

the phenyl and heteroaryl radicals being optionally substituted with one or
15 more radicals, which may be identical or different, chosen from halogen
atoms and -NRxRy, alkoxy and alkyl radicals;

| the latter alkoxy and alkyl radicals being themselves optionally substituted
with one or more radicals chosen from halogen atoms;

R2 represents an alkyl radical;

20 R3represents an alkyl radical optionally substituted with one or more halogen
atoms;

R4 represents a hydrogen atom or a fiuorine atom;

NRxRy being such that Rx represents a hydrogen atom or an alky! radical
and Ry represents a hydrogen atom or an alkyl radical; or Rx and Ry form,
25  with the nitrogen atom to which they are attached, a morpholino radical;

all thé above alkyl(alk) or alkoxy radicals being linear or branched and
containing from 1 fo 6 carbon atoms,

said products of formula (1) being in all the possible racemic, enantiomeric



- (29)-2- rrethyl 7-(norpholin-4-y1)-1-[ (1R or

1S) - 1- phenyl et hyl] 2-(trifluoromethyl)-2, 3-di hydroi m dazo[ 1, 2- a] pyr| m di n-5
(1H) one (2S) - 2- net hyl - 7(m)rphoI|n4y1) 1-[ (1R or

1S5)-1- phenyl et hyl]-2-(trifluoro5nethyl)-2,3-di hydroi m dazo[ 1, 2-a] pyri m di n-
5(1H) one _
((28;_1) 1-(1H |W&)§G§U9p%1%yl ) - 2- met hyl - 7-i@nor phol i n- 4- POHBREOAGMOSISTS et hy|
)- 2, 3-di hydroi m dazo[ 1, 2-a] pyri m di n-5(1H) one -

) 5 PR Ol o i i
I rifl uoro-
ety 5. el oL pesseesis o RO B S i

1S)-1-(2-fl u‘@rmpllae(ﬁypet hy1] - 2- et hy1- 7- (nor phol i n- 4-y1) - 2-
(trifluoromethyl)-2,3-di hydroi m dazo[ 1, 2-a] pyri m di n-5(1H) one

(2S) - 1- [ ( 1R Inrpatyuar; Nﬁkﬁwhﬁmmm}mgﬁfﬁﬁ@héﬂéﬁhéarébﬂ%' 8uén %) 2-
15(trifl yoronet hy di hydr oi m dazo[ 1 a] pyrimdin-5(1H)one -

(S)-112- P2- fABFo ”E!QS"EerP@h&JZ‘%%HWPBEl%Wr eyt pyglidinyive phiseizotidinyl,
mor phol i n- 4-pidazsiinyl, i ATELINA; hdthRYRHYE ﬂ&hbmoﬁ?ﬁ&“&d pIp!!lp r"%yr]n gin-5-0 _

ne -

(S) - 1- [ (S) - hamyepiparazit Zfambaiexywmaynaﬁmdis] Beingt eméetrisp hebtichallyy 1- 2-

trifluoronet azo 2-alpyri mid n-5-one 20-
(S)-1-[(9)- f‘%&t'@m%?ﬁ'@%ﬁaﬁﬁ%ﬁ ﬁyelaaﬂ%l roxyet hy1] - 2- met hy1- 7-

nor phol i n- 4- Lﬁl}bpfl uor onet hyl-2, 3-d i hydro-1Him dazo[ 1, 2-a] pyrimd
i n-5-one - 'l¥1 Ry or NRvRw ring may more particularly be chosen from the

2-nmet h
o) ol 18 Radqitals: BORBdInIE HNBOAL el LB lh BB b Wb Ak - 5- o
o L5 1 e o st s o T
i ro i m
Zone. and al 40 FkU. RHERYISrCSEANGI R cahGaTReb s Rptongin SubsLteg withi t h
i norgani ¢ apfheObeafbfe l?ééi%?fs‘)fwﬁl@hdm% OQHC nfkail BF ﬂfﬁ% ﬂ‘) chosSHGSt of

the present invention is alsb an ess or prepa
halogen atoms and alkyl, hydroxyl and alkoxy radicals.

15 A subject of the present invention is most particularly the products of formula
(I} as defined above, corresponding to the following formulae:

- {25)-1 -[2-(4-methoxyphenyl)ethyl]-2-methyl-7-(morpholin-4-yi)-2-(trifluoro-
methyl)-2,3-dihydroimidazo[1,2-ajpyrimidin-5(1H)one

- 1-[2-(4-methoxyphenyl)ethyl]-2-methy!-7-(morpholin-4-yl)-2-(trifluoro
20 methyl)}-2,3-dihydroimidazo[1,2-a]pyrimidin-5(1H)one

- (28)-1-benzyl-2-methyt-7-(morpholin-4-yl)-2~(trifluoromethyl)-2,3-dihydro-
imidazo[1 ,2-a]pyrimidih—5(1 H)one

- (28)-2-methyl-7-(morpholin-4-yl)-1 ~(2-phenylethyl)-2-(triflucromethyl)-2,3-
dihydroimidazo[1,2-ajpyrimidin-5(1H)one |

25 - (28)-2-methyl—7-(morpholin-4-yl)—1 -(3-phenyipropyl)-2-(trifilucromethyl)-2,3-
dihydroimidazo[1,2-a}pyrimidin-5(1H)one

- (25)-2-methyl-7-(morpholin-4-yl)-1-(2- phenoxyethyi)-z (trlﬂuoromethyl) 2,3-
dihydroimidazo[1,2-a]pyrimidin-5(1H)one



products of forrnula (1) as defined above. The products according to

the invention can be prepared using conventional organic chem stry methods.
Preparation of conpounds of fornula (Q 5General Schene 1 below illustrates
t he net hods used for preparing the products of fornmula (1). In this

respect, they cgnnot constitute a l[imtation of the scope of the invention,
as regards ﬁﬁg ﬁ@t‘mg r preparing th&clai ned coanG%ﬂ"sRZMOIO51373The

products of formula (1) as defined above acgordingdto trg FLgsgpgcégs

[ [ h ' g [ red accordin )

desri bed | @evermetuliirusiehdlin-4% PhTZtprantsdRmyhetyicsartudrent | on i s

th I t i i ' ot rmula (1) according to
e bl B Ll S

General Schene 1 as defined her er. chene 1: I n Ceneral

Scheme 1: T.(oBji ot AR - NNe} 6, nTL618) . 7075- 7078,
when R = oA TR oA BRI Bk R FrhambEti e

ot her cases2,3-dihydrciimidapofhRei]pgrimidire-8(1 H)@nebt ai ned by reacting a diamne A
and cyanogen brom de in a solvent such as water ormaceitzgmtlrl le, at a i

t enper at§ir e -5260-2oeiwamT- Rellin-28/ PPI[IIS)D-BREMI fHe( R .coral ng
torr?he condi-f(i g?\s descri b@(%@for_e?’a&gl[de,s)byBT. rﬁ‘%gll ngt], gat a‘?&sﬁﬁeéwgmml
2003) . 2,3-dihydroimidazo[1,2-a}pyrimidin-5(1H)one

- (2S5)-1 -[(2S)-2-hydroxy-2-phenylethyl}-2-methyi-7-(morpholin-4-yl)-2-(tri-
fluoromethyl)-2,3-dihydroimidazo[1,2-a]pyrimidin-5(1H)one
-(2S)1 -[(2R)-2-hydroxy-2-phenylethyl]-2-methyl-7-(morpholin-4-yl}-2-(tri-
10 fluoromethyl)-2,3-dihydroimidazo[1,2-a]pyrimidin-5(1H)one
- (25)-2-methyl-7-(morpholin-4-yl)-1-[(25)-1 -phenylpropan-2-yl]-2-(trifluoro-
methyl)-2,3-dihydroimidazo[1,2-a]pyrimidin-5(1H)one

- (25)-2-methyl-7-(morpholin-4-yl)-1-[(1S)-1 -phenylpropyl}-2-(trifluoromethyl)-
2,3-dihydroimidazo[1,2-a]pyrimidin-5(1H)one

15 - (25)-2-methyl-7-(morpholin-4-yl}-1-[(1R)-1 -phenyipropyl]-2-(trifluoromethyl)-
2,3-dihydroimidazo[1,2-a]pyrimidin-5(1H)one
- (28)-2-methyl-7-{(morpholin-4-yl)-1 -{2-[4-(morpholin-4-yl}phenyljethyl}-2-(tri-
fluoromethyl)-2,3-dihydroimidazo[1,2-a]pyrimidin-5(1H)one

- (28)-2-methyl-7-(morpholin-4-yl)-1-(1 -phenylethyl)-2~(trifluoromethyl)-2, 3-di-
20  hydroimidazo[1,2-a]pyrimidin-5(1H)one

- 1-[2-(4-methoxyphenyl)ethyl]-2,2-dimethyl-7-(morpholin-4-yl)-2,3-dihydro-
imidazo[1,2-a]pyrimidin-5(1H)one

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

25 A subject of the present invention is in particular the products of formula () as
defined above, corresponding to the following formulae:

- (2S)-6-fluoro-1 -[2-(4-methoxyphenyl)ethyl]-2-methyl-7-(morpholin-4-yl)-2-
(trifluoromethyl)-2,3-dihydroimidazo[1,2-a]pyrimidin-5(1H)one



The conpounds D can be obtai ned by condensation of a guanidine B with a

di al kyl (preferably diethyl) malonate C, in the presence of a base such as
sodi um net hoxi de, at a tenperature of between 60C and 100C, as 10 .
descri bed, for exanple, by Badawey E.-S.AM et al. (Eur J Med Chem 1998,
33(5), 349- 35# .

treatment wiWh 20HP8 11t i ng agent suchfas phosphor uBCTHRBOHIDEE3TS t he
absence of solvent, at a tenperature of between 20C and 120C, or in the
presence of a 1sg| verfltqﬁuch as di chl oroet hane, at a tenperature between

20C and t he DEVihge rormediayh/etinorphefinidngi-arEriluarereethyhe2, 8etfidi t i ons

descri bed bmyam%@%ﬁ?]gﬁ@ iq_?gﬁ];{)gnemmmn. (2004), 34(5), 795-803).

The conpound$s F can conmpound E by reaction with

1206 or i n (A2 ST AEES PRy Eit Bt ie MREV I pE R hE I 2 "
t enper at ur e flabrdrativgh2, 2Ahrirdiniibazol ¢ f2-ap ﬁﬁﬁﬂlﬁr%?m&}é)f the solvent, as
descri bed, for exanple, by Aliabiev S B. zlLett. g. Chem (2007), 4(4),

273-280. 5The (zsywméﬁéﬁ-mfmpﬁfm-rh@th?bmmb?ﬂq&béa-&é??%@@j%&?ﬁ%@L—%té-aﬂ or 25
M

acylation reaction bf addi tion of "a conpoun L-aryl or
het eroaryl &¥denimidezelhBaleyrmidindGE HoneBr, | or in the case of an
-alkylation and X = d in the case of an acylation) to a mxture of a

conpound F af2Spi-[-thiorn-4 temzathiopisniBiyisthyb2anetgk Bi(morsissipraaie in

. excess, in g&ﬁvent uch g_f ,bﬁﬁrah%droburan, N, N-di net hyl f or mam de or
acet oni t ri | & \HUOIORE @ﬁ% rdibvireinageld 2-aipyamidees 1Hen escri bed, for
exanple, by Tj P.C. et al. (J. Med. Chem (1990), 33(10), 2697-2706) in
the case of *td?gg-e%-wmlﬂoﬂn@@aehmv&ml)-1—(phenyt@af@pay -trifiuomemethyd 213 e

describ by; @gz{aﬁ T W symetry 17 (2006) 2154-2182, the
corrpoun?:legi Gﬂf:}gﬁjrr(g?f)on | Iri]’ggé%]g?ﬁrﬁlldr'g-l%(y-qgornff-szychI o%loet hginol s) or

1-heteroaryl- I et han Le synt hesize rom t he, correspondj n
ohl ot oketons @SRl R el R SR e R Bp GRl bR noia 411 2°
chl ori nat i ogtriflumdetethykHadaathyeesifiidAZNs,2-Aby MRS S(TEoheal | v avail abl e

acetyl derivatives.
- (28)-1 -{[4—chloro—2-(trif|uoromethyl)quino!ein-6~y[]methyl}-2-methyl-7-
(morpholin-4-yl)-2-(triftuoromethyl)-2,3-dihydroimidazo[1,2-a]pyrimidin-
15 5(1H)one trifluoroacetate

- (28)-1 —(3-bromo-4-ﬂuorobenzyl)-2-methyl-7-(morphoIin-4—yl)-2-(triﬂuoro-
methyl)-2,3-dihydroimidazo[1,2-ajpyrimidin-5(1H)one

- (28)-1 -(2,3-difluorobenzyl)-2-methyt-7-(morpholin-4-yl)-2-(trifluoromethyl)-
2,3-dihydroimidazo[1,2-alpyrimidin-5(1H)one

20 - (28)-1-{2-(3-methoxyphenyl)ethyl}-2-methyl-7-(morpholin-4-yl)-2-(trifluoro-
methyl)-2,3-dihydroimidazo[1,2-ajpyrimidin-5(1H)one

- (28)-1-[2-(2-chlorophenyl)ethyl}-2-methyl-7-(morpholin-4-yi)-2-(trifluoro-
methyl)-2,3-dihydroimidazo[1,2-a]pyrimidin-5(1H)one

- (28)-1-[2~(4-chlorophenyl)ethyl]-2-methyl-7-(morpholin-4-yl)-2-(trifluoro-
25  methyl)-2,3-dihydroimidazo[1,2-a]pyrimidin-5(1H)one

- (2S)-1-[2~(3-chlorophenyl)ethyl]-2-methyl-7-(morpholin-4-yl)-2-(trifluoro-
methyl)-2,3-dihydroimidazo[1,2-alpyrimidin-5(1H)one

- (28)-1-(1 ,3-benzoxazol-2-ylmethyl)-2-methyl-7-(morpholin-4-yl)-2(trifluoro-

The conpounds E can be obtained froma conpound D by =~



Al'ternatively, the conpounds (1) . can be obtained froma conpound J 10 by

- reaction.with norpholine, in the absence of solvent, at a tenperature

bet ween 20C and 120C, or in the presence of a sol vent such as acetonitril e,
at a tenperature of between 20C and the refl ux terrper ature of the solvent,

d b by Ali abi S B. (Lett _Ch 2007), 4(4
g%- (2328” 12%9 2@1@6@ QeJ cgn biaaolb'?;l Red b§/ r?eans 0 CaﬁFéﬂl ’ﬁﬁl 8%30 (4).

acyl ation reaction, by addition of a corrpound G (RI-Xwith RL = L-aryl or
het eroaryl as d,..above .and X = r OIf in the case of an
“alkyl ation did )j]%d'r?yﬁ”’?'ﬁgg%ﬂlé zﬁ]pﬁﬂmﬁém%iﬁw to a nmixture of a

base such as sodi um dride or caesium carbonate in

cxcoss, i _EI o B Ay T (AT Y T mrarﬂ,S)r\l-NhanyiﬁghYﬂﬂ-ﬁgiﬂgmo?e or
exanpl e, by eﬁ‘%')?%m@ﬂf&f%%mﬁgﬁb%%"qg G 55010y 2607 2706) in
obt ai ned Efy 122 et e R AR o 7 A e thner et “an

al cohol B, lmeﬂqua-zosm@mﬂaaﬁb[ﬂzhaabyﬁmh@1Hyaﬁé ate and of

tri phenyl phosphine (optionally supported on a resin), in a solvent such as

tetrahydrofu_r A R ESIE f for

exanpl e, I\/ngs)ungbu [0 y’ﬁfé{ﬁﬁ g&ﬁﬁgﬁ??‘lggﬁmdi@gé% (tﬁﬁu?%rﬁgéos@?ectl ve,

t he enanti or?e3§lllmdr®lnﬁd@zm[§123a]@ydMM-él(ﬂd)mrs of the synthesis

i nternedi ates or of the conmpounds (1) can be separated by chronmat ography on

a chiral supgasy-1-[(2- chIorophenyl)barbfoﬂyllmt\nnl@mma(mmphomi-4w1p2ll@t?ﬁlaoﬁi~ formul a
() |IIustrateth‘?c$|nvent|a€ﬁo\ia ut, however, limting it. Anong
the starti nd"pi¥bwetgihydreig 12-algydgmidn-5PHong e known and can be
obtained either commercially or according to the usual nethods known to

t hoze siP1 | ed28irtethyii - [(Z'met%ydﬁhmﬂ)cﬁf@ﬂyr]ﬁg mﬂmhqrtllnfﬁfﬂﬂ-@r(ﬂ;]ﬂlgpraval I agl e
o f il orenteiy2 S3H @Rz 2%3?@"‘?% é(ﬁal%n. on. described above it
Yool |t unci2skd iR ordfer 15518 ERoPhsyBeRR MiaA P -morcHain Y28

fol | owi ng ngnExbBRIHEINYE-2 ssﬁhﬁronﬂ%a@iﬂ[w SoyRrdiRE(1QAfrf reactive 15

functions may be nentioned: -° hydroxyl groups can be prot ect ed for

example, wt agjca _ _
tert-butyldi E%tsw;{gm Ct?rC hg%*fﬁg%’? ﬁl’?ér‘b/e)?pyﬂy%%%w QT% enz AIyI())Z
acetyl, 15 {trtillmormngtwmi%{ch‘nydnempqu&&d]pyflmdma&mlﬂbme with acetyl,
‘trityl, benzyl, tert20 butoxycarbonyl, BOC, benzyl oxycarbonyl or

pht hal i m do -(&¢1€aH2-frorothBadimeatfiogabiseyedvhydoxyetiyi]de nBlieyR Bt ry.
morpholin-4-yl-2-trifluoromethyl-2, 3-dihydro-1H-imidazo[1,2-a]pyrimidin-5-one

- (S)-1-[(8)-2-hydroxy-2-(2-methoxyphenyl)ethyl]-2-methyl-7-morpholin-4-yl-2-
trifluoromethyl-2,3-dihydro-1H-imidazo[1,2-a]pyrimidin-5-one

20 - (S)-1-[(S)-2-(4-chloro-2-methoxyphenyl)-2-hydroxyethyl]-2-methyl-7-
morpholin-4-yl-2-trifiucromethyl-2, 3-dihydro-1H-imidazo[ 1 ,2-a]pyrimidin-5-one

- (8)-1-(S)-2-(4-fluoro-2-methoxyphenyl)-2-hydroxyethyl]-2-methyl-7-
morpholin-4-yl-2-triftucromethyl-2, 3-dihydro-1H-imidazo[1,2-a]pyrimidin-5-one

- (8)-1-[(S)-2-(2-chloro-4-methoxyphenyl)-2-hydroxyethyl]-2-methyl-7-
25  morpholin-4-yl-2-trifluoromethyl-2,3-dihydro-1H-imidazo[1,2-ajpyrimidin-5-one

and also the addition salts with inorganic and organic acids or with i.norganic
and organic bases of said products of formula ().

A subject of the present invention is also any process for preparing the



Acid functions can be protected, for exanple, in the formof esters forned
with readily cleavable esters such as benzyl or tert-butyl esters, or
esters known in peptide chemistry. 25A |ist of various protective groups
‘that can be used will be found in the manuals known to those skilled in the
art, and for le L0 patent BF 2 499 995. means of the processes

i ndi cat ed abﬂ&iiwﬁgﬁgég to obtain othe&l internmedi at REYFRZ0ABO§HTuct s
of formula (1), to one or nore conversion reactions known to those skilled

in the art, such as, for e | e:_ a) reaction for esterification of an
aci d functi oPl’:OdB’B%do{f?@%‘@?ﬁggpsf&ﬁn?gpﬁﬁ?ﬂvﬁ cation of an ester function to
give an acid functjon, - c) a reaction for reduction of the free or
esterified carbox{e fRIREHEISN aceoigiing: tanthe Jeventionumeni be, prepared using d) a

reaction for &ﬁré j : KO X Iﬁﬂﬁ%i on to give a hydroxyl 10
function, orce sﬁﬁéﬁéiyﬁﬁp?@&ﬁ]m%@ nto give an al koxy function,

e) a reactio r | of the nrotective groups that the protected
reactivefuﬁé fig grmSI.a'I f) a reaction for salification

wi th an inorgani c.or or%anic ‘agi a base so as to obtain the
)

h
correspordi ng sal PENEEY Cg'ef‘é% tgﬂg‘r”f' HtSV%@élt@ien@emﬂQSr usedhifer pEnatingo gi ve
resol ved pr ofiecirbducts of fofiflie (P 1WA FeSbedt fHBY! hrfbt chRLRLRPA FrlEfliche’ N

in all the possible racemc, ntionmeric and €reol sonerrc i so

f or nms. of theTiseopeaaft theninvaption, g egarde tearmethdds ufor unréearingethes ual
condi tions kﬂéwn 4}0 thosedski lled in the art, such as, for exanple, those

i ndi cat ed 20HBIEYHETRPUN Sol) The products descri bed above may, if desired,
be the subject, t he possi bl e carboxyl functions, of esterification '

reactions which colf BEPQKES Phiprawa g @srdafingdiabavecacrandingrtetthe dyesentun t o
those skig | &fvémtid'§n&Y tthus in particular be prepared according to the process

described in General Scheme 1.

A subject of the present invention is thu;s also the process for preparing
products of formula (f) accordlng to -:Qéneral' Scheme 1 as defined hereinafter.
General Séhé:rl%e L S |
15 |
NH, HBr 0 o]
H,N BrCN R4 ¢ R4fLN g3  Chloration R4IU\ N R3
N, ———= HWNT N ——— | —_— |
R3>g \ 4’(—R3 base HO™ N ’)‘,p?gz al N A\’{)P(RZ
A .
p E

R2

o] o
R4fo><R3 Morpholing R4ijq:><R3 R-X G R4IH\N R3
————eee
cl N/’]\ﬁ R2 (\N NZ H R2 Alkytation (\N I N’)\N 2
i A
. 0\) . or Acylation b \) s

i
Allylation 0
or Acylation
Morpholine
o]
peaal
P
¢l NJ\ N Rz
R1
J

In General Scheme 1:

RX G

orR+OH H
DEADIPPh,

The diamines A are either commerdially available or are prepared, in
the c_:hiral or racemic version, according to the process described by



b) The possi bl e conversions of ester functions to give acid functions of
the 25 products described above may, if desired, be carried out under the
usual conditions known to those skilled inthe art, in particular by acid
or al kaline hydrolysi-s, for exanple with sodi um hydroxi de or potassi um

hydr oxi de i dium such as, for exanple, in nethanol, or else
Wi th hydrocwg@{ﬁﬁai}{f‘ r sul phuric acid. The saponi PCIFR2018/854878n can

be carried out according to the usual nethods known to those skilled in the
t, h o I t h th I t hanol ,

G okane or - of FUAGRE B Rhni®, 10 RS c20H /61 55 J07 BrfCTBnyeonRa 6Fsof
{ assi h . : _ £ | Ci

o the prodie Geauei oy EsonP it ik sBferEheE f M pHBHYS ve al cone

of the products descri be esire ve al cohol

functions by nmeang,.of : k 0 thgose skilled in the art: the
possi bl e esterif P@c? gé’% @)&ﬁﬁé ITEJ%%{II gﬁwﬂﬁneﬁydé%ﬁqﬂ@a, aLdiamipe cAdand give
al cohol funayaoogempromigiesnef sdiferitsicheidweteriorasidmtid et & t‘é’ﬂ;}iérﬁﬂjrén the

art, and_.in partjicular_ with lithiumalumniumhydride in a solvent such as,
Of REMERPAOSE

for exanPl e Ot BEMENI00FuARe, ther heiling moitask the salvgnt, cadserdinghto fibesi bl e
f P ydrot . . SR
educed to SenaiRRL d@RErta, PoRIMPNbY 17 REAEL MG TBRIGATTE 2hbrlic” 15 ) | °
Th ible al k i i t t hoxy functi ons,
The broducts descnentoREQUORS b of Be BBl H cciicsalion of Srouaniiiper Byl
functions umitr a diekyl{prifermdiictiismstsitte O if 'i‘l‘i’é%r?é@r{cbed? d Pgéé‘%g?'ﬁ,tyi ef or

exanple with borgn tribronmide in a solvent such as, for exanp ne
chl ori de, waShSeNiEuMmRthexideo@t @hiteraperatused ob disteeen SBC ande10dIy as

20hydr obgomi j hi. o Ne=l et ortriflu acetjc acid at
reflux. e) d%rslgﬁﬂr)(gehﬁgé%?)\(%ba%f é?&%ﬁ%@bﬁ&%&éﬁﬂégw #_&becgbg'ﬁm’e,gq&mose

i ndi cat ed al38(&), 848-36d.carri ed out under the usual conditions known to
those skilled in the art, in particular by acid hydrolysis carried out with

an acid such as Mydreshpeinds BCh bEYM&ERES ‘f*d?ﬁ%‘i:&m?ﬁhﬂd D by treatment
par a-t ol uenesul phonic acid, formc 25acid or trifluofoacetic’acid, or else

by catal yti Withyachlpsinating ragem sughtasaphesnhorgs oupchiasdédn teerabedneé oh
—hy_d_rjaZi N€.  solvent, ata temperature of between 20°C_ and 120°C, or in the presence of a
15 solvent such as dichloroethane, at a temperature between 20°C and the

boiling point of the solvent, for instance under the conditions described by

Yamashita, A. et al. (Syn. Commun. (2004), 34(5), 795-803).

The compounds F can be obtained from a compound E by reaction

with morpholine, in the absence of solvent, at a temperature between 20°C

20 and 120°C, or in the presence of a solvent such as acetonitrile, at a
temperature of between 20°C and the reflux temperature of the solvent, as

described, for example, by Aliabiev $.B. (Lett. Org. Chem. (2007), 4(4),
273-280.

The compounds () can be obtained by means of an alkylation or

25 acylation reaction, by addition of a compound G (R1-X with R1 = L-aryl or
heteroaryl as defined above and X=Cl, Br, | or OTf in the case of an
alkylation and X = Cl in the case of an acylation) to a mixture of a compound

F and of a base such as sodium hydride or caesium carbonate in ekcess, ina
solvent such as tetrahydrofuran, N,N-dimethylformamide or acetonitrile, at a

30 températufe Between 0°C and 80°C, as described, for example, by Ting P.C.



f) The products described above nmay, if desired, be the subject of -
salification reactions, for exanple with an inorganic or organic acid or
with an inorganic or organic base, according to the usual nethods known to
t hose skill ed in the 30art: such a salification reaction can be carried

out, for ex presence of hydrochloric acid, or el se of :
tartaric aci 1[1II$Q2’H;1(ﬁ d or methane- éﬁl phoni ¢ aci dPCITFR20H0/866373 such
as, for exarrpl e, ethanol or rret hanol . g) The possible optically active

forms of the p SCri abave c repared by resolving the '
racenmi ¢ m xteurai:s(ga@%gr gﬁ‘ﬁ@ t@sg%tﬂm %ﬁ@ﬁ%ﬁ@ Khthencass ehibealkyatiord in
the art. reactibhe products of formula (1) as defined above, and also the
addition salts thereof with acids, have advant ageous phar macol ogi cal

DO o REkbRig o 8 Scblithl LB b1 b P g °5

particul ar dfssymthI l(lﬁ@ﬂﬁ) 2954-B¢82pthe compouride Gi)rc:@ﬁliéé?éndlﬁg tthecHiyenti on
na alsoths | herapeutic effects of commonly used antitunour
: Fanfétipepencioer i

agent s. Se@'] Gshqtespame? 9'3'@"(-!&16@'@@13 were h%ffﬁwlzathd a
subj ect of Frdfn | BECELHBEORIING BROHIEHA - ddiRia Sarp) SHerBRQNES 2 01

formula (1) as 15 de sal pro

t he possi bl derigee fiom trmahlbrlna’emn Quratedt sihraﬁrdrmdﬁmr ot tHeseoramdreiang. and
al so the phar Qoeutic é accept abI e addition salts with inorganic and
organi ¢ aci ang@? RiCH EH F' ¢ and organi c bases, of said products of
formula (1). ubJ ect of the invention is nost particularly,

as nedi canments, ﬂu@r@j'vﬁ%dh@t%)nmuné@d&n@ﬁthGthtaﬁ@dffmmowcnmpfmmml ae: -

(25 240 ggiﬁég;a@a@g@mﬁgwwgl P i e fphBR IS8 C" "4 Binfpeaduld O O™

142- (4- n”et hbnmmngﬁ‘t-ﬁ bytd]122)-°@pghmlﬂgé p(re@mmsm Dsdivedd sich 48 bEstepfAret hyl ) -
di hyd n-
(222) Il %e%? ‘1“ %aﬁﬂ{%ﬁ?ﬁiw@ O%SIF“%%{ 2R- é%nﬂ)thﬁ r@ﬂvxﬁem&emﬁmgﬁ thepsalvemthydr o-

i m dazo[ 1, Zeé]MdlBQH,dfd?' ahhpiB"By Aliabiev S.B. (Lett. Org. Chem. (2007), 4(4),
273-280.

15 "The compoimds J can 'be obtained by means of aﬁ alkylation or

aeylation reaction, by addition of a compound G (R1-X with Rt = L-aryl or

~ heteroaryl as defined above and X=Cl, Br, | or OTf in the case of an

alkylation and X = Cl in the case of an acylation) to a mixture of a compound

F and of a base such as sodium hydride or caesium carbonate in excess, in a

20  solvent such as tetrahydrofuran, N,N-dimethylformamide or acetonitrile, at a

temperature of between 0°C and 80°C, as described, for example, by Ting

P.C. et al. (J. Med. Chem. (1990), 33(10), 2697-2706) in the case of the
alkylation reaction. |

Alternatively, the compounds J can be obtained by means of a

25  Mitsunobu reaction between a compound E and an alcohol H, in the pfesence

of diethyl azodicarboxylate and of triphenylphosphine (optionally supported on

a resin), in a solvent such as tetrahydrofuran, at a temperature of between

0°C and 65°C, as descrubed for example by Mitsunobu O. et al (Synthesis
(1981), 1-28).

30 When R2 is different. from R3 and if the synthesis is not



E25) 2- met hy1- 7- (norpholin-4-y1)-1- (27phenyl ethyl)-2-(trif|uororrethyl)-2,3- ,
di hydr oi m dazo[ 1, 2-a] pyri m di n-5( 1Hy one -
(23)-2-nmet hyl-7-(norpholin-4-yl)-1-(3-phenyl propyl) 2-(trifluoromethyl)-2,3

- di hydroi m ri mdin-5(1H) one - .

(2S) - g met hﬁg%m&%ﬁﬁ?n 4-y1) - 1- ( 2- pRBnoxyet hyI) ZPP(TJFREQDWBISﬁBﬁﬁl) 2,3
- di-hydroi m dazo[ 1, 2- a]pyrlrnl di n- 5(21I(-I)(ﬁne |5 . 0 th JU]-2-(trifl uoree
2S)-2-nmeth 1).-11 phenyl su anye -2-(tri uo-
ﬁret )hyl) 2. 3y rﬁg%?lgp ﬁ'\ﬁ Pn\énéc]) F$ rgrdﬁ'ﬁ @p§ﬂp[9néilasiere0|somers of the _

(2S) - 2- et hyy ﬁwés@rﬂ@%bﬂlafesy'ar of the compounds () can be separated by

[ (2R) - 2- phenyl propyl]-2-(trifluoronet ?

2, 3-di hydr oﬂhf@l@@t@[gtaﬂna@mwal'mnaﬂswp;ﬂ(m—l) one

(2S)-2-nmet hyl -7-(nor phol i n-4-y1)-1-[(2S)-2-phenyl propyl] 2- (trlfluororrethyl
)- 102, 3-di hydrOITmedfchIivﬁmQ akayples dfnphddudtongf formula (1) |I|ustrate the

(2S) - 1[ 2S).- Zr{i%/)dm%q%; enyl et hyl] - 2-met hyl - 7- (nor phol i n-4-y1)-2-(triflu
or onet hyP) - 3N \[eI BMEINGYE i i di n- 5( 1H) one -

(29)-1-[ (2R - 2- hydroxy 2- phenyl ethyl]-2-nmethyl-7-(norpholin-4-yl1)-2-(triflu
or omet hyl ) - 2, 3- difyenGtha starisiapodur flfﬁfrdu|ﬂ$(aﬁl)‘@neonr@are known and

(25) - 2. et TGN Bided bhrrdblchl b 382 UShbi Fdthbid' o
met hyl )- 2, 3- |hy rorm azof

(2S) - 2- met hknown( tmltl'nxisw lshﬂléth)Hlb b(‘t1$&:r bxah@wla@mﬁglﬂror% Edmhidragnpnet hyl
) - 23d|hydrolmdaz 2a]pyr|md|n 5(1H) one

(29) - 2- met hyavatiahlgpr tSn- 4- y1)-1-[(1R) - 1- phenyl propy1] - 2- (tri f | uor oret hyl
) 202, 3-di hydroi m dazo[ 1, 2-a] pyri m di n-5(1H) one -
(2S) - 2- Mt hy1- 7- (tisr rstnodrgn)thqsq skilleq mnthm:art;ﬂnazu,lyncqmen;d inepleyridnt 2- (tr i

fl thI d azol 1, rlmdn5

(29)- 2-met W18 79%&%%%%&0{61%3% 115 “RERTL HiPoosd RvRudh dRevnge) - 2, 3-

di hydr oi mi dmbésa?yaﬂaplfﬂﬂdmudenpr‘&édtﬂ/@ngroups for amino, carboxyl and alcohol
functions in order to prevent side reactions.

The following nonexhaustive list of examp[es of protect[on of reactive
15 functlons may be mentioned:

- hydroxyl groups can be protected, for example, with alkyl radicals such as
tert- butyl trimethylsilyl, tert-butyldimethylsilyl, methoxymethyl, tetrahydro-
pyrany[ benzyl or acetyl,

- amino groups can be protected, for example, with acetyl, trityl, benzyl, tert-
20  butoxycarbonyl, BOC, benzyloxycarbonyl or phfhalimido radicals or other
radicals known in peptide chemistry.

Acid functions can be protected, for example, in the form of esters
formed with readily cleavable esters such as benzyl or tert-butyl esters, or
esters known in peptide chemistry.

25 A list of various protective groups that can be used will be found in the
manuals known to those skilled in the art, and for example in patent
BF 2 499 995.

It may be noted that it is possible, if desired and if necessary, to
subject intermediate products or products of formula () thus obtained by



25- 142-(4- nethoxyphenypethyl] 2, 2-di met hy1- 7- (nor phol i n- 4-y1) -2, 3- dlhydro-

i m dazo[ 1, 2- al.pyri m din-5(1H) one - . B
(2S)-6-fluoro-112-(4-met hoxyphenypet hyl] - 2-met hyl - 7- (nor phol i n-4-y1)-2-(tri

fl uoronet hyl) -2, 3-di hydroi m dazo[ 1, 2-a] pyrim di n-5(1H) one -

(23)-1-benz met hy1l- 7- (mor phol i n-4-y1)-2-(trifluoronethyl)-2, 3-
di hydr.oi mi dﬁia 46 ’”ﬁf’ﬁ/ﬁ ni di n- 5( 1H) one 2D CT/IFR2010/051373 -

(2S)-1-[(5-chl oro-1-benzot hi ophen- 3- Anret hy1] 2-met hyl - 7- (mor phol i n-4-y1) -

2- trlfluororreth 23d|h dr oi m daz 2a]pyr|md|n5 H) one - .
(250,) 2- met hy® %/n%lfr o (R10G e3568. 1'“% V@@nw)oade( &prb@"’bn@thﬁﬂ) 2,3
- di hydr oi mlﬁ@ﬁ%b@ha%’eé]d?%th@? ‘E:'réhl,ﬁft% dTDf? rahglﬁ nLa(S’hR re conversion

1S) - 1- (3-fl uorophenypet hyl] - 2- et i n-4- -2-

(trifl uor ongeaglignskrvdi twthmeeﬂdledorﬁ lhéaa;lmoh as,donexdripleone -
(23)-1-{[4-chloro-2-(trifluoromethyl)quinolein-6-yl]nmethyll-2-nmethyl-7-
10( nor phol i n- 4- y B)-a2refaction forasstenfidayibh -o? aB-abidfidhictibn] dazo[ 1, 2- a] pyri mi di n-
5(1H)one trifluoroacetate -

(23) - 1- ( 8- br on- 4)fd vesctioANFY 13apdrivkiakivh- JF éHDésl%@P‘fur'ibtiﬂ)nytjo) givel bh! Sdigor omet
hyl ) -2, 3-di hydr0| m dazo[ 1, 2-a] pyrirnidin-5(i Ho

(2S) - 1- (2, 3-fHN$YATr obenzy1) - 2- met hy1- 7- (m)rpholln 4 y1)-2-(trifluoronethyl)
- 152, 3-di hydroi m dazo[ 1, 2-a] pyri m di n-5(1 H)one -
(2S)-112-(3-net h@);apmnymtfmynqmnmmyme Treenar dtofified 4asbbxyRfurictiohltgor omet

hyl)-2, 3-d rimdin-5(1H) one -
(¥3g 112- (Izrbiﬁef%’aﬁ?z‘ﬁ%l&cﬁ?ﬁ} pg Imet hyl-7- (m)rphol in-4-yl)-2-(trifluoroneth

d d 5( 20-
o 21 (hn odsh pian gn ICORVaRHTy P 2 AlkPRY dunelion to1pive athydrodr o-
met hyl) 18, 3vahdici, 8f Blsdard Rydrod)iRuhét8riogivé SR My function,

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

| ) a reaction for salification with an inorganic or organlc a0|d or with a
- base so as to obtain the correspondlng salt,

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

said products of formula () thus obtained being in all the possible
racemic, enantiomeric and diasterecisomeric isomer forms.

The reactions a) to g) can be carried out under the usual conditions
known to those skilled in the art, such as, for example, those indicated
20  hereinafter.

a) The products described above may, if desired, be the subject, on the
possible carboxyl functions, of esterification reactions which can be carried
out according fo the usual methods known to those skilled in the art.

b) The possible conversions of ester functions to give acid functions of the
25  products described above may, if desired, be carried out under the usual
conditions known to those skilied in the art, in particular by acid or alkaline
hydrolysis, for example with sodium hydroxide or potassium hydroxide in an
alcohol medium such as, for example, in methanol, or else with hydrochloric



E23) - 112- (3-chlor ophenypef hy1l] - 2- net hyl - 7- (nor phol i n-4-y0-2-(trifl uoronethy

| ) -2, 3-di hydroi m dazo[ 1, 2- a] pyri m di n- 5(1H) one - _

(23)-1-(1, 3- benzoxazol - 2-yl et hyl ) - 2- net hyl -7-(m|3|;pho| in-4-y1)-2-(trifluoro

25net hyl ) - 2, 3-dj | m.dazo[ 1, 2-a] pyri m di n-5(1H) one -

(23) - 2¥met h Oﬁﬁﬂéﬁtﬁg n- 4-y1) - 1- [ ( 1R26r ~ PCT/FR2010/051373

~ 1S)-1-phenyl ethyl]-2-(trifl uoronet hyl ) -2, 3-di h{drm m dazo[ 1, 2-a] pyrim din-5
(1H)yone - (29);:2-nmethyl-7-(morpholin 4 yl) 1 [(1R or

| 1S)-1-pheny|aé%q19'iﬁﬁg%/'?9??‘ uor o- o | |

met hyl ) - 2, 3-di hydr oi m dazo[ 1, 2- a] pyri m di n-5(1H) one - - .

(2S)-1-(1H-i apeniffcalion yeactiongarhbe carredoeyiasicording ja jheouguat nfgtbodsnet hyl

(29) 11 (5, HPYRLRERSF RABROA D 4t ity o< Y80 Beamnl i 245945705481 281 wor o5

net hyl ) - 2, 3-ndethpdoloomettiarol, Hickaakmt dimethdxyetHame e the presence of sodium
(2S)-2-npthyl-1-1 (2- maéh I ghenypcar bonyl ] - 7- (nmor phol i n-4-y1)-2-(trifluorone
thyl)-2, -d*Wﬁ'&?’{bé%rPaa B%@,%ua]laﬂrpﬁlﬂér n-5(i Hone - (29)-1-[(1R or 13 )-1
- (2-fl uorophenypet hyl] - 2- et hyl - 7- (nor phol i n-4-y1) 2- _

(trif1 uor omé? Hye)Rossiflefepdresterfisctarbexy] fppetionisiofths (predlects diBeribed

S 1- - 2 £, t - 2: et hyl - 7- (nor ph6l i n- 4-y1) - 2-
(0111 uor omdPRyPTIan Bebt e PRI OIde SYARHT Hnel Ty ngend of e
(3) - 142- (2- hethods kriowdi to ¢Hiduex sRiled )i ) the- ay-direx pesdivie] edeRméd Harioxyl

holin-4-yl1-2-trifluoronethyl-2, 3-di hydro-1H 1 m dazo[ 1, 2-a] pyri m'di n-5-0
Hte)r phot! n ( ﬁnqt%ns may, if desired,y be reduced 1o give alcohol functions by means of

-[(S)-24hyd = 5 I ] - MRt -Z-morphol in: 4:-y1- 2-

1E3§ : |) £l ?Jdg)r/o?r@%(m%héaﬁmﬁ?ﬁy' 'derbo{-?ﬁ%zéi %nﬂgé&vz/é'i ?L',?az-gg] E}y‘b if: %‘%%H@h "%%‘)’U 1

- [ () - 2-+( 4- eluroniurd -hyetitdey pheolydnt-stchyals, day exdible; Letratyalydfuran, or else

nmor pholin-4-yl1l-2-tri fgﬂoromat hyl-2, 3-di hydro-1H 1 m dazo[ 1, 2-a] pyri m di n-5-0
ne - (3)-1 dPepesrEihyigten o- 2- met hoxypheny1) - 2-hyd roxyet hyl] - 2- met hy1- 7-
nmor phol i n-4-_|_¥|1- 24ri fluoronmethyl-2, 3-di hydro-1Him dazo[ 1, 2-a] pyri m d_| n- 5-on
e . The possible free carboxyl functions of the products described above may, if

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

15 d) The possible alkoxy functions, such as in pariicular methoxy functions, of
the products described above may, if necessary, be converted to hydroxyi
functions under the usual conditions known to those skilled in the art, for
example with boron tribromide in a solvent such as, for example, methylene
chloride, with pyridine hydrobromide or hydrochloride or else with

20  hydrobromic acid or hydrochloric acid in water or trifluoroacetic acid at reflux.

e) The removal of protective groups such as, for example, those indicated

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

hydrochioric acid, benzenesulphonic acid, para-toluenesulphonic acid, formic
25  acid or trifluoroacetic acid, or else by catalytic hydrogenation.

The phthalimido group may be removed with hydrazine.

f) The products described above may, if desired, be the subject of salification
reactions, for example with an inorganic or organic acid or with an inorganic
or organic base, according to the usual methods known to those skilied in the

30 art: such a salification reaction can be carried out, for example, in the



20 - (9)-1-[(S)-2-(2-chloro 4 nethoxyphenyl)-2-hydroxyet hyl]-2-nethyl-7-

nmor phol i n-4-y1-2-trifl uoronethyl-2, 3-di hydro-1H i m dazo[ 1, 2-a] pyri m di n-5-0
ne and al so the pharmaceutically acceptable addition salts with inorganic
and organic acids or with inorganic and organic bases, of said products of

formul a 25The i | | so relates to pharmaceutical conpositions

cont ai ni ng, t@g gﬁﬂ}bb?ﬁfgr edient, at |eddt one of thePhidtide040/861888nul a

(1) as defined above or a pharmaceutically acceptable salt of this product
: d f thi duct and, , wh ' riate, h ticall

accept abl e dUFPPE Of RydrochierE 3cid, &t 15m of FRIEis eeasicoApHOTIRaMAGeL | cal

conposi ti onsg ks Bbiﬂginb&?aﬁsﬁhblvﬁldhn%,?@ﬂ %gﬁrmn%léf e{h%ﬁﬁ[ oPB&tHndj.ne

medi canents as defi ned above.. . Such p ceutical "conpositions of the
present i nvepty I ' ' [ ' ctive ingredients
of ot her anteq) ;ﬁ?@rﬁg@ I@ga%?étﬁegﬁgﬁggﬁ tﬁlﬁﬁoéﬁﬁ%ﬁégqﬁteﬁo@vﬁa g%n
tﬁxol , Ci s_-_mr?pam BNfesalving qaeagbm(ijcagmmes atﬁdtibrﬂih%tbi ke usual metlhlodg_hese
phar macepti gal conpositi ons pay be administered orally, parenterally or

| ocal | y gy 'ﬁ%’ﬁ%‘i‘”ﬁﬁ'ﬁ??ﬁ'ﬂ??ﬂh%{e@ﬁt-he skin or the nucous 10 menbranes, or
by intravenous or_intranmuscul ar injection. These conpositions may be
solid or liquid ak® Regdusts oh femulaHé) padefined abave, anr alsocthenadditionsed in

h di ci iNS: i - bl. ills, .
"ozenges.  gas Ahaedt WERER IR ok iRl Bl Pl R CoroBRies, in
oi ntnents, Qatterandug®l heirtkiaseainbibitirRppropertids, a8 6o rdiicided abbhe usual

nmet hods. The active ingredient may be incorporated therein in excipients

nornal |y used in THesOJIDBR! HARE Présart iﬁ%Fﬁi%iérb%‘?a utteréf%sfe%ctun%?‘

arabic, |actose, starch, nagnesium stearate, coco , agueous or
nonaquedls dberEP¥rs, fatty substances of animal or plant origin, paraffin
derivatives, glycols, various wetting agents, dispersants or enulsi- 20
fiers, or preser Ve prslucts of theTinwentomimaloasgethustincieake therthekipeutic
dependi ng on téf &roduct E(sed, tt}ﬁ i ndi vidual treated and the condition in
question, mANCHHYT QAROPY ussd INAYMEUHBIERSS g per day in adults, or '
preferably fromQ,1 to 2 g per day. A subject of the present invention is
al so the use of pHSEBARTPRRies sty theuse theraef indherapy, andaesuliest afttbe

preparati on Qferfl [ I USEe. i r venti on of a-rs-:%.f{ '
di sease charI aceirg'ro ﬁ'zsgdﬁﬁ;g% P Céﬁéé‘i s?*ré e@u dg?%rgﬁnt%f %ﬁ%ggé?ﬁ%iﬁ/%ﬁui\é 3”03& n or
lipid kilhaselefired dhoret saitl produptsesfeformulavi@gnbéeing inalii thepssdsitsilraterite use
of a product_of formula (l) as defined above, for the preparation of a
medi canent fO@NYewerg and diastereoisomeric isomer forms, and also the pharmaceuti-

cally acceptable addition salts with inorganic and organic acids or with -

inorganic and organic bases, of said products of formula (i).

A subject of the invention is most particularly, as medicaments, the
20  products corresponding to the following formulae:

- (25)-1-{2-(4-methoxyphenyl)ethyl]-2-methyl-7-(morpholin-4-yl)-2-(trifluoro-
methyl)-2,3-dihydroimidazo[1,2-a]pyrimidin-5(1H)one

-1 -[2-(4-methoxyphenyl)ethyl]-2-methyl—7—(morpholin-4-y[)—2-(triﬂuoro-
methyl)-2,3-dihydroimidazo{1,2-a}pyrimidin-5(1H)one

25 - (28)—1-benzyl-2—methyl-7-(morpholin—4—yl)-2-(trifluoromethyl)-2,3-di_hydrc_>—
imidazo[1,2-a]pyrimidin-5(1H)one o

- (25)-2-methyl-7-(morpholin-4-yl)-1-(2-phenyiethyl)-2-(trifluoromethyl )-2, 3-di-
hydroimidazo[1,2-a]pyrimidin-5(1H)one



30 the prevention or treatnment of various diseases, such as cardi ovascul ar
di seases, including in particular thronbosis. Such a nedi canent may
in particular be intended for use in the treatnent or prevention of a

di sease in a mammal . A subject of the present invention is in particular

t he use of roduct of 5 the formula (1) as defined above, for the
preparationiﬂﬁ’goﬁﬂﬁpéﬁﬁ%nt for use in #8e preventi onP&T/FREA10/51338

di seases associated with an uncontrolled proliferation. A subj ect of

the present i ntion is thus npst particularly the use of a product of
formula (1) a@@éﬂﬁiﬁy% erehodir-4-We- piSepharadpropydR2-(Eriftasaomethud):-2,80 f or

use in the tdiﬁwmha%ﬂgf-?@ﬁﬁi&ﬂ-ﬁg | seases in oncology, and in

particular for use int nment cancers. Anong t hese cancers,

the focus is_pjath af_ f.osplid or liquidt r.s, and the
treatment of ta c%&éﬂr:@?it Eﬁﬁfﬁh%é'a 43\}'11"3f@i?@@ﬁﬁ@ﬂ%ﬁ@ﬁ%?@&?tgﬁéﬁﬁ s of
the present dimydroimidazeld\2-apyefiidihl3(1Bgonsed for 15 the treatment of
primary tunmours and/ or netastases, in particular in gastric, hepaptic,

|, [ - i L SCLC
e, B S i PO BRI g, 0L

cancers, glioblastonas, thyroid, , In el anoma,
i n | ynphoi d reethj}ed, Sidihvdaeimidazajil S-alpytionidinis1H)anesar conas, in brain,
| arynx and | ynphatic system cancers, bone and pancreatic cancers, 20 and in

ot oms, A8 ot o GRS cringorsan 2o
enetic anonpligs that re in the activation o e m
gat hway and%ﬁ"q‘ﬁﬂfﬂ'@'%ﬁi&@wlwﬁﬂﬂ% Riveci nase pat hway. A

subj ect of th&éresent i nvention is also the use of the products of fornula

(1) as defi ne@Arenethyly-(mewhefiedayli r625)o2-pheaylpropyiie2 (trfuoneseethyl)25
cancer e 1€ -Fﬁw . - Lect. of 4t resent invention is thus the
pr oduct Zbopl%%(r?ﬂ I ammlsiazé)y @e%ﬁ%@ﬁé%g) ?aH r the use thereof in the
t reat nent of A subj ect .of. the present invention is the:
products of “fWQE?P‘)Z_"E@_r‘a’é\f’?wﬂ?"ﬂ%@ﬂémﬁﬁvhﬁwg@ﬁ'@rjsaﬁ-a-ﬁnt he
treatment offlusedrhethgl)-d, 3 @ithydirbimiiBAZS1,2-apyrimidin-5(1H)one
- (2S)1 -[(2R)—2~hydroxy-2—phenylethyl]-2-methyi-7-('m'orphoIin—4-y|)-2—,(tri-
ﬂuoromethyl)-2,3-dihydroimidazo[1 ,2-a]pyrimidin-5(1H)one
15 - (28)-2-methyl-7-{morpholin-4-yl)-1-[(2S)-1 -phenylpropan-2-yl}-2-(trifluoro-
methyl)-2,3-dihydroimidazo[1,2-a]pyrimidin-5(1H)one
- (28)-2-methyl-7-(morpholin-4-yl}-1-[(1S)-1-phenylpropyl]-2-(trifiuoro methyl)-
2,3-dihydroimidazo[1,2-a]pyrimidin-5(1H)one
- (28)-2-methyl-7-(morpholin-4-y))-1-[(1R)-1-p henylpropyil-2-(trifluoromethyl)-
2Q 2,3-dihydroimidazo[1,2-a]pyrimidin-5(1H)one
- (28)-2-methyl-7-(morpholin-4-yl)-1 ~{2-[4-(morpholin-4-yl)phenyllethyl}-2-(tri-
fluoromethyl)-2,3-dihydroimidazo[1,2-a]pyrimidin-5(1H)one
- (28)-2-methyl-7-(morpholin-4-yl)-1-(1 -phenylethyl)-2-(triftuoromethyl)-2,3-di-
hydroimidazo[1,2-a]pyrimidin-5(1H)one
25 - 1-[2-(4—methoxypheny[)ethyl]—2,2-dimethyl—?-(morphoIin—4-yl)-2,3-dihydro-
imidazo[1,2-a]pyrimidin-5(1H)one

- (25)-6-fluoro-1 -[2-(4-methoxyphenyl)ethyl]-2-methyl-7-(morpholin-4-yl)-2-(tri-
fluoromethyl)-2,3-dihydroimidazo[1,2-a]pyrimidin-5(1H)one



A subject of the present invention is therefore the products of formula (I)
as defined above, for the use thereof in the treatnent of cancers resistant
to cytotoxic agents. A subject of the present invention is therefore the
products of formula 5 (I) as defined above, for the use thereof in the
treat ment of,.orjnpr urs and/or netastases, in particular in gastric,
hepati c, ren‘gﬁbﬁgﬁpiﬁ?col on, prostat@d endonetrial PE&TIFREA0/0RIBTE and
SCLC) cancers, glioblastomas, thyroid, bladder and breast cancers, in

mel anoma, in oi d el Qi d haenpat opoj ef i unours, in sarcomas, in
brain, |ar yﬁ%&iéﬂ'gﬁ??ﬂﬁyﬁ'éf i %@.{hyﬁg?@&ﬁ%?@'gﬁ’bn%‘(tﬂﬂéo'i%i@%th!'%tzf%'dbancer s,
and in har naydedipfidazo[1,2- ]?yﬁMHiﬁ-@hH):?rfehe present invention is therefore

I"a’ (| '

t he products "of fornula ( as defined above, for the use thereof in cancer

chenot her apy.ocy.4_i5. Subj ; 1§ ol Lon is, therefore the
products of f(grsgnjl [215 {; FSd?%i L%éer?ﬁ#g(gf’%%%één frﬁ%ﬁ% @erﬂéﬁ'&'? ng?oé'B'f"o'frH‘léyé)ﬁcer
chenot her apy2-(teiflosrerethy|j2 Bedibgdtimitazo[M, 2-ajpyrimi@ieB(1FBBheanent s for use in
cancer chenot herapy nmay be used al one or in conbinatton. The

product s50f { (S )F-ARsNyI-7-(HGfphoMN- AR 1LMHBAT LRS- DRrAF Hethff.05-al one

or in conbination with chenotherapy or radiotherapy o
combi nat i on,difygroinidazeld, 2-alpyrimidind 1Hdeneapeut i ¢ agents. Such therapeutic
agents may be commonly used antitunour agents. A therapeutic benefit

canI in parti c(ﬂ%)r'l-ﬁél?ex@éc‘iS)al‘l-tﬂ%—fh@ntbpﬁenyé)ethy@-Z-htetbylelignbmmﬁnmyl)mesen;
i cation j i i WM (ar i { t t ies. T t ar get
ot ap, es. atMuRRIRRRS b S ROmiBaely Al d et SRS whi ch i i i ¢
t he MAP Ki i I 1i t , f i nst th i whi ch i nhibit
RAS, RaE VRS RS- P et aineisinory el BreelGT i nasos. o

Ak VT PR S A MR 2 Bty 2B § 2 el bove, 1 or

t he prepar at(bH)wte wifloeriacetabet for use in the prevention or treatment of

| ysosomal di seases such as glycogenosis type Il or Ponpe disease. Such
medi canent s { (EBS)ube-bmmm-ﬂu&abmw)-@méﬁi?b‘ﬁ@ﬂi@?pﬁbliﬁ%%ﬁ&-@ﬁﬂh&%— used
i c agents.

al one or -in conbi a%iﬁ}r;{df,or_‘ example, with other 5 therapeu
A subj ect ofm?tlfi‘é!)%r’ Siydroimidaral br-alpykimidin o tH)ereéduct s of formula (1) as
defined above, for the prevention or treatnment of |ysosonmal diseases such

as gl ypogenos‘@)tlrb"e?’ﬂi lusrolperiyE-2Hmasbigle? -(momisjined-yky2-tHif qroemtmyl)-
- inventi g8 19 LMY tOmidSHPo-dBeriMIdR e Set S)oHe

- (28)-1-[2-(3-methoxyphenyl)ethyl]-2-methyl-7-(morpholin-4-yl)-2~(triflucro-
methyl)-2,3-dihydroimidazo[1,2-a]pyrimidin-5(1H)one

- (28)-1 -[2—(2-chlorophenyl)ethyl]—2—methyi—?-(morpholin-4—yl)—2-(trif|u0ro-
methyl)-2,3-dihydroimidazo[1,2-a]pyrimidin-5(1H)one |

20 -(25)1 -{2-(4-chlorophenyl)ethyl}-2-methyl-7-(morpholin-4-yl)-2-(trifluoro-
methyl)-2,3-dihydroimidazo[1,2-a]pyrimidin-5(1H)one

- (25)1 —[2-(3-ch|orop'henyl)ethyi]-2-methyl—7-(morphoiin—4—y|)-2-(triftuoro—
methyl)-2,3-dihydroimidazo[1,2-a]pyrimidin-5(1H)one (

- (28)}1-(1,3-benzoxazol-2-yimethyl)}-2-methyl-7-(morpholin-4-yl)-2-(triftuoro-
25 methyl)-2,3-dihydroimidazo[1,2-alpyrimidin-5(1H)one ‘

- (28)-2-methyl-7-(morpholin-4-yl)-1-[(1R or 1S)-1 -phenylethyl}-2-(triflucro-
methyl)-2,3-dihydroimidazo[1 ,2-~a]pyrimidin-5(1H)one

- (28)-2-methyl-7-(morpholin-4-yl)-1-[(1R or 1S)-1 -phenylethyl]-2-(trifiuoro-



10 formula (1) as defined above, for the preparation of a nedicament for
use in the prevention or treatnment of |ysosonal diseases such as

gl ycogenosis type Il or Ponpe disease. A subj ect of the present

i nvention is thus the use as defined above, in which said products of
formul a (')gﬁ %@ one or in conbination. 15A subject of the present

i nvention i VPRIl of a product 8P formula (I)Pﬁ/miﬁm‘lﬂﬁﬁwe for
the preparation of a nedi carrent for use in the treatnent of parasitic

di seases such ri p| ng si ckness, Chagas di sease or

| ei shmani asis€ tﬁgﬁ?ﬁém @ %0[1 %ralaxam.ldﬁnﬁﬁw}qr@at ment of parasitic

I nf'ections can be used alone or in conbination, for exanple, with 20 other
t her apeuti c a@@ﬂt% (1H-indol-3ayimeia ) 2-raethy h &(mosstuniin-4-yl)h(tiBuoromathyl- t he

~ prod f h f
i seases Sult oL &@i?ﬁé?%h?ﬁ@@%ﬁﬁé ¥ chagas disease o ¢
| ei shmani asi t thus, th f the
products of ~38SFatpEeas ey e R et Harorphein et A BRI a
medi camest fmsthihe, 3-6%?@&%@20[@@?}5}/%%@5@4% such as mal ari a,

sl eepi ng sickness, Chagas di sease or leish | asi s A subj ect of

|t ot modi at 64 o 21 he il SAC R ARSI B AS iRl 06 ©
her ei nafter memm)zaimmﬂmmqummggmwmﬁwﬂa)one in which Rl, R2, R3 and

R4 have the definitions indicated in either one of Cains 1 and 2.

The fol | ow ngzsxaqpms orWn1 S)J‘Iéezfﬂubf@ﬂl&iyﬁeﬁfyl}@frféﬂﬁﬁ-?ﬁdrﬁmrdhbhH541f/l§tt29 the

i nvention V\ntft]l howe i ng
(tr| uoromethyl) 2 3—d|hydro:m|dazo[1 2-ajpyrimidin- -5(1H)one

10 -(28)-1[(1R or 18)-1-(2-fluorophenyl)ethyl]-2-methyl-7-(morpholin-4-yl}-2-
(trifluoromethyi)-2,3-dihydroimidazof1,2-ajpyrimidin-5(1H)one

(S) -1-[2-(2-fluoro-4, 5-d|methoxyphenyi)-2 -hydroxyethyl}-2-methyl- -7-
morpholln -4-yl-2-triflucromethyl-2,3-dihydro-1H-imidazo[1,2-a]pyrimidin-5-one

| - (S)-1-[(S)-2-hydroxy-2-(2-methoxyphenyl)ethyl]-2-methyl-7-morpholin-4-yl-2-
15 trifluoromethyl-2,3-dihydro-1H-imidazo[1,2-a]pyrimidin-5-one

- (8)-1-(S)-2-(4-chioro-2-methoxyphenyl)-2-hydroxyethyl]-2-methyl-7-
morphoiin—4—yl-2-triﬂuoromethyl-2,3-dihydro-1 H-imidazo[1,2-a]pyrimidin-5-one

- (S)-1-[(S)-2~(4-fluoro-2-methoxyphenyl)-2-hydroxyethyl]-2-methyl- 7-
morpholin-4-yl-2-trifluoromethyl-2,3-dihydro-1H-imidazo[1,2-a]pyrimidin-5-one

20 - (S)-1-[(S)-2-(2-chloro-4-methoxyphenyl)-z-hydroxyethyl]—2—methyl—7-
morpholin-4-yl—2—trifluoromethyl-z,3—dihydro-1 H-imidazo[1,2-a}pyrimidin-5-one

and also the pharmaceutically acceptable addition salts with inorganic and

organic acids or with inorganic and organic bases, of said products of formula

.

25 " The invention also relates to pharmaceutical compositions containing,
as active ingredient, at least one of the products of formula (1) as defined
above or a pharmaceutically acceptable salt of this product or a prodrug of
this product and, where appropriate, a pharmaceutically acceptable carrier.



Experinmental 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 Biotage, InitiatorTm 2.0, 400W max, 10 2450

MHz, instrunent. The 1H NWR spectra at 400 MHz and 1H spectra at 500

- Mz were per . Bruker Avance DRX-400 or Bruker Avance DPX-500
spectromterwgﬁ?yﬁaﬁhgm cal shifts (8%in ppm in t RCHHER28A0/QH138hy|

sul phoxi de-d5 (DVSO d5) referenced at 2.5 ppmat a tenperature of 303K

15The mass spectr NS re obtained either by nethod A or by method B or
by method E: Meth A'.“l’e'\%\}f'Tacm %Hﬁere&%dﬁci@qwq rRfitariaegttical o gpaposifions

posi tive and{gitaiRfRRldsvVectiveds Glsr e ) I '
conditions: col ulnnﬁf@aquu'i ty B%ﬁdg%ﬁttﬁggﬁ Ogg}%ﬂféxméglcrgrﬁjﬁhg%ége f :edA: H20
(0. 1% f or mi cAkgMed) B: CH3CN (0.1% formic acid); columm tenperature: 50C

flowrate: 1 m/mn; gradient (2 mn): from5%to 50%of Bin 0.8 mn; 1.2

mn: 100% of B; 1S&Hh pharmddififcal cdinpdsifbhs o¥aied pResertimriritien mhgﬁgis‘o,ﬂ
(mn). t hod B: ES+/-), chromat ographi c conditions: colum: XBridge 018
2.5 pm - 23 XVBYye APPIPrials,: contain potive dnarediesiteriaf etbed)amimitttiscredicat %

form c aci d)meffl U eatp%ﬁec; ' 0 e, .0 /m pecaradignt (7
mn): from5%to 15&8%2 g‘??B{ni ) ulipﬁfpoé{%w%é%é 9603%%%3?/' Igr"g é'agﬂm ﬁ % of
B; retenti orinterealating agémntisnand Wet fied E: Waters UPLC- SQD i nstrunent;
i oni sation: positive and/or negative node el ectrospray (ES+/ -);

chromat ogr aphi ¢ cTivadiel iphasmaceltival: céwpesitibas exRie e Gdhiisforen 'orgllll)& x 50
nmm sol vents: A HZI&(O. 02%trifluoroacetic 10 acid) B: CH3CN (0.014%
trifl uoroacd@renterally) or clocalin hyeipricak @pelicapn; ta Ithe skineor thel Muoous

gr adi enqu%gm%mesT%m i@%ng;ﬂn%rﬁ%ﬁar%ﬁg&llﬁéﬁbe@%n 298, T1.5m n ot her

I njection; retention't al rotations (OR) were
measur ?Smo?SggpﬁQﬂ{)és [‘?é@;op@u’t‘ugﬁ's Ray bé LBRCHFiguld B4 mas e ndL a1 e
pharmaceutical forms commonly used in human medicine, for instance simple
or sugar-coated tablets, pills, . lozenges, - gel capsules, drops, granules,
injectable preparafions, ointments, creams or gels; they are prepared
1‘5 according‘ to the usual methods. The active ingredient may be incorporated
therein in excipients normally used in these pharmaceutical compositions,

- .such as talc, gum arabic, lactose, starch, magnesium stearate, cocoa butter,
aqueous or nonaqueous carriers, fatty substances of animal or plant origin,
paraffin derivatives, glycols, various wetting agents, dispersanis or emulsi-

20 fiers, or preservatives.

The usual dosage, which is variable depending on the product used,
the individual treated and the condition in question, may, for example, be from
0.05 to 5 g per day in adults, or preferably from 0.1 10 2 g 'per day.

A subject of the present invention is also the use of products of formuta

25 (I} as defined above, for the preparation of a medicament for use in the

treatment or prevention of a disease characterized by the disregulation of the
activity of a protein or lipid kinase. -

A subject of the present invention is in particular the use of a product of
formula (1) as defined above, for the preparation of a medicament for use in
30 the prevention or treatment of various diseases, such as cardiovascular



15Purifications by preparative HPLG M5:© Method C SunFire 018 reverse phase
colum (Waters) 30 x 100, 5 Gradient of acetonitrile (+ 0.07% TFA) in water
(+ 0.07% TFA) 20TO 20% acetonitrile (+ 0.07% TFA) T1:20% acetonitrile (+
0.07% TFA) T11.5:95% acetonitrile (+ O. 07;%) ’_I[Eﬁg %éStiS% actet ogbt H } e (+
.07% TFA . D 20% acetonitrile (+ 0.07% ow rat e: mn
(Is/ags: 1 30 %08&%%1’0%131‘4 ESP IVE'E hod B2SunFire C18 P&I4FB30p0/ESE3231 um
~(Waters) 30 x 100, 5 R Gadient of acetonitrile (+ 0.07% TFA) in water (+

0.07% TFA) 5, TO 15% acetonjtril e g+ 0. 07% TFA)
diseases, including in particular thrombosis.

Such a. medicament may in particular be intended for use in the

freatment or prevention of a disease in a mammal.

A subject of the present invention is in particular the use of a product of
o the formula (I) as defined above, for the preparation of a medicament for use
in the prevention or treatment of diseases associated with an uncontrolled

~ proliferation.

A subject of the present invention is thus most particularly the use of a
“produict of férmula'-(l) asfdéﬁned" above, for the preparation of a medicament .
10 for use in the treatment or prevention of diseases in oncology, and in
parficular for use in the treatment of cancers.

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 for

15 the treatment of primary tumours and/or metastases, in particular in gastric,

hepaptic, renal, ovarian, colon, prostate, endometrial and lung (NSCLC and

SCLC) cancers, dlioblastomas, thyroid, bladder and breast cancers, in

melanoma, in lymphoid or myeloid haematopoietic tumours, in sarcomas, in

brain, larynx and lymphatic system cancers, bone and pancreatic cancers,

20 and in hamartomas. Also involved are, in pérticular, diseases which exhibit

genetic anomalies that result in the activation of the PI3K/AKT/mTOR
pathway and/or in the activation of the MAP kinase pathway.

A subject of the present invention is also the use of the products of
formula (1) as defined above, for the preparation of medicaments for use in
25 cancer chemotherapy.

A subject of the present invention is thus the products of formula (1) as
defined above, for the use thereof in the treatment of cancers.

A subject of the present invention is the products of formula (1) as
defined above, for the use thereof in the treatment of solid or liquid tumours.



Tl:15% acetonitrile (+ 0.07% TFA) T11:90% acetonitrile (+ 0.07% TFA)
T11.5:95% acetonitrile (+ 0.07% TFA) 10114: 95% acetonitrile (+ 0.07% TFA)
T15: 10% acetonitrile (+ 0.07% TFA) Flow rate: 30 mi/m n Mass: 130_800 AMJ =;
ESP + ESP 15 Exanple 1:

S) - 142- (4- Meth et hy1] - 2- met hy1- 7- nor phol i n- 4- y1- |
(2% rifl uc()r o:ﬁhﬁ{ﬁsgfﬁﬁ]yd?[o]— 1H i mi dazéPl, 2- a] pyri ni BIGI/ER3AE0/051373St age
ki (S)-112- (4- Met hoxyphenyl ) et hyl ] ;12- met hy1- 7- nor phgl in-4-y1-2- 20 20
trifluoronethyl-2, 3-di hydro-1Him dazo[ 1, 2-a]pyrim di n-5-o0ne ny
of sodi um hyd)r/i d«zﬁ av@eaﬁaé&e aﬁess%lr@ﬁh'%h&)hﬁﬂ%,th%ﬁmmé& oh fefanula
at nospher e, ' f 2-.apt _ 7. in-4-v1-2-
trifl Eor omat(ﬂ?/a 1§%§®é(g %%%f%ﬂ@}én?s a{zhoe%r%g%aﬁﬁal/%mé PﬂBfSB %ﬁéeérgrgéﬁé}l‘ﬁr&of

anhydr ous Niocytatexiopageotsoani de. The reaction mixture obtained is then
heated 5 to 60C. 0.04 ml of 4-methoxyphenethyl brom de is subsequently

added. }After hea}A sgbjeot obthe bmenameafibfﬁs lt’r%r?%ir@&ﬁé ?ﬁ)dl%jt;tg bﬁf}or(rjnulg g
CH2C12 ' 95/ 05), . the reaction is partial. ng of sodium hydride an
8_ 04 n %/1? Oﬂ)r%?eﬁﬁ@&ﬂpﬁgwé%ﬁw the e deergek N Hisntraatmentaf primaryHeanourg i s
mai nt ai ned @3Cm k ' ting. ar er

velri fi l:at i o?ngy TL%%Q%%%Z@EE%BE{%HA@B%%% ﬁ]eéﬁ?igaé i Ih%glgﬂ%%h'ﬁ%qrh.
After cool i pgostate, Mndoimetdaldandteng ﬁNSGMB ahd(SCEChxthn@érg,t gﬁ?l@ﬁl@n@%&!?ddt 0
the m xture obtajned. The organic phase (s then separated and then drie
over rrggzesitmgunﬁﬂg‘?@ a'f'ﬁ?! grelC %Qﬁfspgh@él?'ﬂ%méd"'hl'%ﬂ'@PhQ‘éoﬁIc@tVedﬁldss'ure.
The resi due rahwtossietis tAHbUFS, 39 sBrcothad, GR IO TRY AR ANy npRlate Hystem

10. cancers, bone and pancreatic cancers, and in hamartomas.

A subject of the present invention is therefore the products of formula
() as defined above, for the use thereof in cancer chemotherapy.

A subject of the present invention is therefore the products of formula
(I) as deﬁned above, for the use thereof in cancer chemotherapy, alone or in
15 combination. '

Such medicaments for use in cancer chemotherapy may be used
alone or in combination. -

The products of the present inventon may in particular be
administered alone or in combination with chemotherapy or radiotherapy or
20  else in combination, for example, with other therapeutic agents.

Such therapeutic agents may be commonly used antitumour agents.

A therapeutic benefit can in particular be expected by administering the
products of the present appiication in combinations with varied targeted
therapies. These targeted therapies are in particular the following: i) therapies

25  which inhibit the MAP kinase signalling pathway, for instance therapies which
‘inhibit RAS, RAF, MEK or ERK; ii) targeted therapies which inhibit the kinases
or -pseudokinases of the PIBK/AKT/mTOR pathway, for instance EGFR,
HER2, H.ERS, ALK, MET, PI3K, PDK1, AKT, mTOR and S6K.

A subject of the present invention is in particular the use of a product of



15 CH2C12/ MeOH: 98/ 02) so as to give 54 nmg of (S)- 142 (4 rret hoxyphenyl)
ethyl] 2-met hyl-7-nor phol in-4-yl1-2-trifluoronmethyl-2, 3-di hydro-1H i m dazo[ 1
,2- alpyrim-din-5-one, in the formof an off-white foam t he
characterlstics of which are the follow ng: 1H NVR spectrum 201.52 (s, 3

: . 3.30 to 3.60 (m 6 4.9 He,
H)’ 2 :7),97(2m("¥6 @W&O%? m(d,1 50:12 6 Hz321 H) : ( 11 EDCTJEEZOﬂglﬂ.SHZ?»H)
488(3 1 H: 6.87 (d, J=8.6 Hz, 2 H): 714(d J862Ezmzt|)m439lvass
et car ot Jomia e d8Fact EbgVe. s ag prépaplionsba mealpament for uss 12

h , 2-a
Lovr ot di n o PRveol o tostineft of b %ﬁ%%ﬁ?%?ﬁ"ﬁbew"%ﬂ%ﬁ*’%ﬁ?é‘g of 2.2

g of (S)-7- dthroP@npemem Suchirhédioaments foy Us@ iBthe treatment of lysosomal
di hydro-1Hi g n 60 ine is heated

f |
to 120C. Af (8 e%%ég 2y l?%p"}g(?ﬂe (5'§r gﬁﬁaeﬁ?mgma\yeﬁ ??rcg%&@ SyWitky fthert ne

react i on55i she@ppLid Bgents. After cooling, the reaction mxture is
concentrat ed unggr reduced pressure. 30 m of cold water and 150 m of

et atcs. i 2% S99 et AN B ndBRERCN SrRRT ¢ 1"
under r educ@@fpﬁémm, oo the pmmﬂogiwere’atmegt of lysosomal diseases such as
éllS)rlyérgEtllrjlylgrlH?G&)ggé ﬁ'séy%ﬁ ﬁﬁé %hf@l‘%(ﬁ)éonfthgyéhzr 2;:t eristics of which are
the Followng: M3, SREF o He brdsent Tvantion s thas the use o the produts of -
10" formula {l) as defmed above, for the preparation of a med:cament for use in
the prevention or treatment of Iysosomal diseases such as glycogenosis type -

Il or Pompe disease.

A subject of the present invention is thus the use as defined above, in
‘which said products of formula (i) are alone or in combination.

15 A subjedt of the present invention is also the use of a product of
formula (1) as defined above, for the preparation of a medicament for use in
the treatment of parasitic diseases such as malaria, sleeping sickness,
Chagas disease or leishmaniasis. Such medicaments for use in the treatment
of parasitic infections can be used alone or in combination, for example, with

20 other therapeutic agents. |

A subject of the present invention is thus the products of formula (1) as
defined above, for the freatment of parasitic diseases such as malaria,
sleeping sickness, Chagas disease or leishmaniasis.

A subject of the present invention is thus the use of the products of

25 formula (l) as defined above, for the preparation of a medicament for thé

treatment of parasitic diseases such as malaria, sleeping sickness, Chagas
disease or leishmaniasis.

A subject of the present invention is also, as novel industrial products,
the synthesis intermediates of formulae D, E, F and J as defined above and
30 recalled hereinafter:



15[ MtHl +: mz 305; EMH-: mz 303 Optical rotation: OR= -9.0+1-0.6;

- C=1.996710 ng/ 0.5 DVBO. St age i:
(S)-7-Chloro-2-nethyl-2-trifluoronethyl-2, 3-di hydro 1H i m dazo[ 1, 2-a] pyri m
di n-5-one 20The two enantioners of

7-chl or o- 2- uor omet hy1- 2, 3-

di hydr o- 1H- i d%é‘)"[%q&r?%{aé pyrim di n-5-ond5(9. 22 g) weché_éEBZ&ﬂUGSB??&hl r al
chromat ogr aphy: Stationary phase: Chiral pak AD; nobil e phase: CEtOH -
(05% / MeOH (05% / hept ane (90% . The dextrorotary enantioner is

- concentrated so ag to obtain

56 g of
(R)-7-chl oro- 24 - sl Ré mek hy 1- 2R8< Oral H-ra4l Rg al pyrim
di n- 5- one. | Th evor otlat ? enant i omet] I sl_concentra le as to
obtain 4.47 gHoO @ ) -2 -oeh| @tnhyl Q/T lz2uorP@riet hy ?I eyl

ro-1Himd azo [1, 25a] pyrim di n-5-one, he farm of awhlt pewder, the
characteristics of V\/ni ch are Ehe foll owi ng: Opt i cal rotation:

OR= -70.9+1-1.1; C=2.623 ng/0.5 mM DVsSO. 10Mass spectronetry: nethod A
Ret enti on tilmavhich R, fR2=R8. &id [R4+Ravé thandefidfiéns [iAdicatedlin eitdrzordaf St age
h: . _ _ _ _
(R S)-7-Chl &M h@PfZ-2-tri f1 uor onet hy1- 2, 3- di hydro- 1H- i ni dazo[ 1, 2- a] pyri
m di n- 5- one

The foliowing examples, which are products of formula (1), illustrate the
5 invention without, however, limiting it. |

- '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,
10 2450 MHz, instrument.

The "H NMR spectra at 400 MHz and 'H spectra at 500 MHz were
performed on a Bruker Avance DRX-400 or Bruker Avance DPX-500 spectro-
meter with the chemical shifts (3 in ppm) in the solvent dimethy! sulphoxide-de
(DMSO-dg) referenced at 2.5 ppm at a temperature of 303K.

15 The mass spectra (MS) were obtained either by method A or by
method B or by method E:

Method A:

Waters UPLC-SQD instrument; ionisation: positive and/or negative
" mode electrospray (ES+/-); chromatographic conditions: column: Acquity BEH
20 C18 1.7 ym-2.1 x 50 mm; solvents: A: H,O (0.1% formic acid) B: CHsCN
(0.1% formic acid); column temperature: 50°C; flow rate: 1 mi/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:

25  Waters ZQ instrument; ionisation: positive and/or negative mode electrospray



15 d - 20 ml -of phosphorus oxychloride are added, at anbient
tenperature and under an argon atnosphere, to a suspension of 20 g of- :
(R, S)-7-hydroxy2-nmethyl-2-trifluoromethyl-2, 3-di hydro-1Hi m dazo[ 1, 2-a] pyri
m di n-5-one in 20 400 m of 1,2-dichloroethane. The reaction m xture is
then heated to 65C. After stirring for two hours and after verification of
LG VS, the ME2QBHOVEI bl ete. After 860ling, the pBCI/HR2OTOOSIBYS
formed is filtered off so as to give 4.05 g of a first batch of the

chlorinated product Si. The resulting filtrate is 25 evaporated to dryness
under r educd&Sp-¥s seliremateprapbicr eangitionsbt gphen:i XBridge Gps WEShUR0 A1 of

cold water t Rykhy acet % sodi, | roxide is added to
the m xtur e%g%? g?ﬁrgéﬁé 0@%9%‘ B‘pﬁé @-‘ g%%cmﬁ%o%%@ﬁ#%ﬁgég(oréﬁ‘&ﬂ@ﬂ'cs% at ed,
dried over rmoaiures ternperdtwearesCf fldw eated oAl gieaR (Y hthRdrdtRdey, 16 educed
pressure so D}o %l_ve a yellow foam The latter is purified by silica

chr omat ogr aﬂ@ ¢ 8f BRtS-3MNipCEH mED10098 00 B; 63 min: 5% & Bj retertibrotimg of a
solid S2g Tr(mT e two batches, Si and S2, which are identical by TLC "are
conbi ned so as td give 16.29 g of ' '

(R S)-7-chl oro- Zl\ﬂa@%éZt ri fluoromethyl-2, 3-di hydrolHi m dazo[1, 2-a]pyrim
I di n-5-one, the a ristics of which are the follow ng: 10Mass

O E e oY e WakeS LB i TRneit SShiEtion: Cposiute “arkiior Megative.
mode electrospray (ES+/-); chromatographic conditions: column: Ascentis
. express C18 2.7 ym - 2.1 x 50 mm; solvents: A: HO (0.02% trifluoroacetic
10  acid) B: CH3CN (0.014% trifluoroat:etié acid); column temperature: 5'5°'C; flow
rate: 1 ml/min; gradient TOmin 2%B, T1min 98%B, T1.3min 98%B, T1.33min
2%B, T1.5min other injection; retention time = Tr (mih).

The optical rotations (OR) were measured on a polarimeter model 341

from Pérkin Elmer. Wavelength: o line of sodium (589 nanometres).
15 * Purifications by preparative HPLC/MS:
e Method C
SunFire C18 reverse phase coiurhn (Waters) 30 x 100, 5 LL.

Gradient of acetonitrile (+ 0.07% TFA) in water (+ 0.07% TFA)

20 TO: 20% acetonitrile (+ 0.07% TFA)
T1: 20% acetonitrile (+ 0.07% TFA)
T11.5: 95% acetonitrile (+ 0.07% TFA)
T15: 95% acetonitrile (+ 0.07% TFA)
T15.5: 20% acetonitrile (+ 0.07% TFA)
25

Flow rate: 30 mi/min

Mass: - 130_800 AMU =; ESP + ESP



St age gQ:

(R S)-7-Hydroxy-2- rrethyl 2-trifluoromethyl- 2 3-di hydr o- 1H|mdazo[1 2-al pyr|
m di n-5-one 15 CF3 31.6 g of

4- et hyl - 4- tr|fI uor onet hyl i m dazol i di n-2-yl'i dene ani ne hydro brom de and
13.7 g of s |um rrethOX| de are added to a mixture of 20.4 g of diethyl

mal onate in 1180132 hanol . The resd7ting ni xt ur e RGT/BRa0Y04081878ef | ux
for 18 hours. 20After cooling, the reaction mxture is concentrated to
dryness under reduced pressure. 100 nml of cold water are added to the

- residue obtained. 25% hydrochloric acid is added to the resulting thick
suspension, until pH=5. The suspension obtained is stirred in an ice bath
for two hours and tmerMethoddded t hrough sintered glass. The insol uble
material is rinsed with water 25 (2 tinmes 15 nml) and then dried, so as to

give 30 g of (R:S)- $thﬁé<EX’b&r%verse phase column (Waters) 30x100,5 .
met hy1l-2-trifl uoromet hyl-2, 3-di hydro-1Hi m dazo[ 1, 2-a] pyri m cﬁ n-5-one, in

the formof a whi te(ﬁ@&bﬁtoi‘é&t&ﬁﬁfﬂé‘ 1 OIdR| of heafol | owi ng:
W)2011/00111242PCT/ FR2010/ 051373 g gpoe@{oro % Mélc (2‘99@ JIggj{xinti on time
Tr (mn)g= 1.29 [M:H +: mz 236; EMH] m z 234 Stagef:

(R S)-4- I\/bt hyl -4-trifluoronethylim dazol i di n-2-ylideneam ne 5 hydrobrom de

TO: 15% acetonitrile (+ 0.07% TFA)
T 15% acetonitrile (+ 0.07% TFA)
T11:  90% acetonitrile (+0.07% TFA)
T11.5: 95% acetonitrile (+ 0.07% TEA)
10 T14: 95% acetonitrile (+ 0.07% TFA)
T15: 10% acetonitrile (+ 0.07% TFA)

Flow rate: 30 mli/min
Mass: 130_800 AMU =; ESP + ESP

15

Example 1: (S)-1-[2-(4-Methoxyphenyl)ethyl]-2-methyl-7-morpholin-4-yl-
| 2-trifl udromethyl-2,3-dihydro-1 H-imidazo[1 ,2-a]pyrimidin-5-one

0O

Stage k: (S)-1-[2-(4-Methoxyphenyl)ethyl]-2-methyi-7-morpholin-4-yl-2-
20 trifluoromethyl-2,3-dihydro-1H-imidazo[1,2-a]pyrimidin-5-one



" NH2 HBr HN ) CF3 - 3.72 g of cyanogen brom de are added, while
“maintaining the tenperature between 5 and 10C, to a solution, cooled to 5C,
of 5 g of (RS)-3,3,3- trifluoro-2-nethyl propane- 1, 2-diamne in 30 m of
water.  Once -the addition is 10 conplete, the reaction mxture is left at 5C

- for 30 mnutes.  The ice bath is then removed and the reaction mxture is
stirtred at é&&éﬁ’]{lﬁgé%@ ature for 3 hodBs. ThePETACRR2O10/0548U8e i s

t hen concentrated under reduced pressure. The residue (r)ﬂbt a} nedI i's take_ntlﬁp
twice with 200 m, of EtOH . and then twice 15 with 200 of toluene, wi
evaporation to drARgLfsediumhydndeaee pgdad: atmbient temeeratureu uaderani t h

et hyl et her hdrke | 5l y1=7-mbroholin.4-vl-2-
met Kyl -4-tr I?Pﬁg%gﬁgﬂ@%@ﬁi&&%%ﬁt&%ﬂ&@@ wgggﬁggba%%n%ﬁ%% F@P'&%’H@V' |2n t he
formof a V\/r’tl"iﬂleorsmathyl-z,wiwm-aﬁ-mnidann[dQ-a]‘gyvhidih-&bﬁetiﬁ% frbloFMWHYG: Mass
spectrometry, nethod,.A 20 +. mgz = 168, Stage e: )
(FF)e, S)-3, 3, 3.0yl M@F%’J‘?f’?ﬁ&%m’%aﬁ%@ I?@Qtl%”am%&éren?ztaweéf !Slthen heated L
R S) - 3, 8, 346 BHoPEUQIDA- gﬁﬂ% _ : aq{g)e ,
\(/vat ez ang 43%@81 to?@gtrﬁtﬂﬁéetrﬁé e ir?t r\%guc@@]epﬁtsoﬁaé@"oeurﬁn@- (agé\feegmad
flask. 25 nihegtingfog @w%gm Bpdafter serificatioadne @ CdOhhal#MeOM:196/05), the
~reaction is partial. 10 mg of sodium hydride and 0.04 ml of 4-methoxy-
phenéthyl bromide are then added a_nd the heating is maintained at 60°C.
After a further two hours of heating and after “verification by TL.C
10 (CH;CIleeOH: 95/05),.the reaction is complete.

After cooling, 10 mi of cold water and 20 mi of ethyl acetate are added
to the mixture obtained. The organic phase is thén separated and then dried
over magnesium sulphate, filtered, and concentrated under reduced pressure.
The residue obtained is purified by silica chromatography (eluent:

15 CH:Cl/MeOH: 98/02) so as to give 54 mg of (S)-1-[2-(4-methoxyphenyl)-
ethyl]-2-methyl-7-morpholin-4-yl-2-trifluoromethyl-2,3-dihydro-1 H-imidazo[1,2-
alpyrimidin-5-one, in the form of an off-white foam, the characteristics of
which are the folIoWing:

'H NMR spectrum

20 1.52 (s, 3 H); 2.79 (m, 1 H); 2.95 (m, 1 H); 3.30 to 3.60 (m, 6 H); 3.65
(t, J=4.9 Hz, 4 H); 3.72 (s, 3 H); 3.84 (d, J=12.6 Hz, 1 H); 4.11 (d, J=12.6 Hz,
1 H); 4.88 (s, 1 H); 6.87 (d, J=8.6 Hz, 2 H); 7.14 (d, J=8.6 Hz, 2 H).

Mass spectrometry: method B
Retention time Tr (min) = 4.07

25 [M+H]+: m/z 439 |
Optical rotation : OR= +89; C=0.710 mg/0.5 m| DMSO.

Stage j: (S)-2-Methyl-7-morpholin-4-yl-2-trifluoromethyl-2,3-dihydro-1H-
‘imidazo[1,2-a}pyrimidin-5-one



magnetic stirring, to the m xture obtained, until pH=12. The aqueous phase
is then separated by settling out and then extracted with 4 tinmes 200 m of
et hyl ether. : The organi ¢ phases are conbi ned, dried over
magnesi um sul phate, 5 filtered and then concentrated under reduced pressure
(300 nbar/bath tenperature = 25C) so as to give 21.9 g of
(R'S)-3, 3, 3:WQ 23{%9%1ﬂ2ret hyl - propane3®, 2-di ani ne, PGTIFR2010/064873 | i ght
yellow oil, the characteristics of which are the foll ow ng: : Mass
spectronmetry: method A 10[ M+11]+: mz = 143. Stage d:
(R ' S)-3,3,3-Tri fl uoro-2- met hyl pr opane- 1%2- di am nedi hydro- chl ori de, 2HCI

, 2HCl H2N CF3 8 g of 20% pal | adi um hydrexi 58 g of
(R S)-N-benzyl-3,3,3-trifluoro- 15 2-net h) Ip opane- 1, 2-diamne in 200 nl of
met hanol and 183 m of 3N hydrocPkoﬁk ‘e introduced into an
aut ocl ave. The resulting ntxture ydrogeamat at a hydrogen pressure of
5 bar, at 22C, for 48 hours. he resulting mxture is then filtered
and the filtrate is then concentrated under reduced pressure. The residue

~obtained is takemn upg e 0,800y 10 18\ ik Wi ' 00 n
of toluene, with evap%ﬂrﬁ‘gr 'Ec))irrlrvI %? r;912egss)rtg@[?r&?on@?t%%&nw&%%%wz’%'
(R S)-3,3, 3(hhydrd>11d;+—mnrﬁam[ﬂtﬂl-a]:pyupadle-filroaedmzﬁmimEoﬂhtmyplﬁom‘rl@' igrHeifedt@ t hus
obtained in Be f an ite f the_characteristics of which are
the foll owi H? @/Bgﬁerslg ,oéppe %@Ha@%r verification by LC/MS, the reaction
5 is complete.
After cooling, the reaction mrxture is concentrated under reduced
'pressure 30 mi of cold water and 150 ‘mi of ethyl acetate are added to the
residue obtained. The organic phase is then separated, dried over
magnesium sulphate, filtered, and then concentrated under reduced pressure
10 so as to give 2.6g of (S)-2-methyt-7-morpholin—4—yl-2-trif|uoromethyl-z,3-
dihydro-1H-imidazo[1,2-a]pyrimidin-5-one, the characteristics of which are the
following: -

Mass epectrometry: method B
Retention time Tr (min) = 2.53
15 ~ [M+H]+: m/z 305; [M-H]-: m/z 303
Optical rotation: OR=-9.0+/-0.6; C=1.996710 mg/0.5 ml DMSO.

Stage i: '(S)-T-ChIoro-2-methyl-2-trif|uoromethyl-2,3-dihydro-1H-irnidazo- '
| [1,2-a]pyrimidin-5-one

. _ 7 o
[\ /[L“ .\
cVEﬁ;L/&fCFP’ cl r~r¢l\;>'\c|:3

20 The two enantiomers of 7-chloro-2-methyl-2-trifluoromethyl-2,3-
dihydro-1H- |m|dazo[1 2-a]pynmrd:n 5-one (9 22 g) were separated by chiral
chromatography

S_tatlonary phase: Chiralpak AD; mobile phase: EtOH (05%)/MeOH



25[MH—|]+ rﬂz: 143 'St age c:

(R S)- N Benzyl-3, 3, 3-trifluoro-2-nethyl propane- 1, 2-di ami ne Ph HN) .

In a three-necked flask under argon, 15.5 g of |ithium al um ni um hydri de
are added, in small portiOns to a solution of 23 g of '

(R'S)- N-benz | am no- 3-trifluoro-2-methylpropionitrile in 1000 m of
anhydrous etW@ @T’H@Q ’E)‘iz:ool ed to 4C. Adfubstantial rPOFER2010/954378th an
increase in the tenperature to 8C is observed. ‘Once the addition is

conpl ete, nperature is allowed to rise to anbient tenperature and the
m>r<Ture i s I(gﬁé/%{f@péﬂﬂerﬁgi O%e)-at ambi ent tenperature for 18 h. The resulting
reaction mxture is cooled to 4C, before adding 20 mi 10 of water, dropw se
and very slow y. Thesd®draratarylenaetiemse iotoneentmwited sarag mbbﬁﬁem% kg

ture bser. v i|l at 4C, 20 of 15%
bot s um hy BV s o biEd smety 2nbdur-4  dlidezalt ey Amt ur
obt ai ned, falih@wgsh, still dropwi se and very slowy, by 40 ml of water.
15The resulting white precipitate is filtered off and the filtrate is dried

Oer, 550ges! o R Siotdtry WAL LA GREP e RS §8 G0
1V
|gn t he forgq(Sﬁ Tacrd@mezfm@bgl-mriflummaemyaegﬁ;umlyds:i;n ielsmda 1QL'B gnghg
t ;
2 Benayl ar G SO 1 M FarhY f S-HalenpPAGH \BR cherdcteristios of which ar the

following:

, Optical rotatlon OR= -70.9+/-1.1; C=2.623 mg/0.5 mi DMSO.
10 Mass spectrometry: method A
- Retention time Tr (min) = 0.51
[M+H}+: m/z 254; [M-HJ-: m/z 252.

Stage h: (R,S)-7-Chioro-2-methyl-2-trifluoromethyl-2,3-dihydro-1H-imida-
zo[1,2-a]pyrimidin-5-one |

Cl’(ﬁ;l\t/xiclz3

' N~ N
15 H

20 ml of phosphorus oxychloride are added, at ambient temperature
and under an argon atmosphere, to a suspension of 20 g of (R,S)-7-hydroxy-
2-methyl-2-trifluoromethyi-2,3-dihydro-1 H-imidazo[1,2-a]pyrimidin-5-one in

20 400 mi of 1,2-dichloroethane. The reaction mixture is then heated to 65°C.
After stirring for two hours and after verifir_:ation of LC/MS, the reaction is
complete.

o After cooling, the pale yellow solid formed is filtered off so as to give
4.05 gof a firét-batch of the chlorinated product S1. The resulting filtrate is

25 evaporated to dryness under reduced pressure and the residue obtained is
taken'up'with 20 ml of cold water and 200 ml of ethyl acetate. 32% sodium



benzyl[ 2, 2, 2-trifluoro-1-nethyleth-(E)-ylidene]lamne in 800 m of d

i chl or onet hane, cooled-to -70C, followed, dropw se, by 84.65 g of boron
trifluoroetherate. The tenperature increases to -63C and the solution turns
orange. After addition, the reaction mxture is stirred at -63C for 30 mn.
The dry-ice bath is then renoved so as to allow the tenperature to rise
again to am¥Ehe0tHRABE It ure. The react #8n ni xture i sPOWFRRRO10/0643%8i r at
anbi ent . tenperature overnight. A saturated solution of sodium

bi carbonate is th n_ag(gded to the resulting m xture, to pH = 8. The organic

phase is t hdOERfde is addechtp thednixtrehtainedy until ikl FesBuihe orgardc phase

puri 11 ed by 1 FETact B R ou el O T BP *sihets oheiednarél dReRexane:

25/ 75) so asoncegfratedAthdgraéduced pressure so as to give a yellow foam. The latter
3-trifluoro-2-nethylpropionitrile, 1n the formof a

(R S)-2- benz%/I an%.ng- 3,3, y D

col ourl ess d&F IPUTfiRd byhsilica chroraatogsarfly (#luem: srzGlyMeQH ] 88i0RY so1a9Ms s
spectrongt r i 24 a were performed by el ectron inpact on a
Wat ers GCTO>9'¥en§%?3 Jg‘tea%gﬁ?g’gf introduction without LC). El: [M +.: nmiz

oy Eo g SPE0 THRIME LRSS S and Socwnish aisideaticaldy TLGuarrcopined,

In a three- seciet fivasie.2d§bfgRS)- benmrbainethyaeriadd ' 0 a
of triflg,orgag)t one in 600 i ofri tomﬁgwg’gﬂb @ﬁdl{oo 5C.

sol ution of }_EY% 0, of

The t enper at'hiF-ENiPazld 2-glpysimidia-Srogeof they reheiractaristics: aoft ovbishesare plimat e
are then adq&ngwj,]n?:a single 25 step. The resulting reaction mxture is .
stirred at anbient tenperature for 30 m nutes. A condenser surnmounted by a

Dean- St an k appar ' Lnstall and the reaction mxture is refluxed
for 4 hgtgrs, durﬁ\%&ﬁﬁ%ﬁﬁ%' m&hgg%‘ ' _ '

Retention time Tr (min) = 0.51
[M+H]+: m/z 254; [M-H]-: m/z 252.

Stage g: (R,S)-7-Hydroxy-z-mefhyl-z-triﬂuo‘romethyl-2,3-dihydro-1 H-
imidazo[1,2-a]pyrimidin-5-one

O

N
fL CF
HO //I\” 3

N
16

31.6 g of 4—meth'yl-4-triﬂuoromethylimidazo!idin-z-ylidene amine hydro-
bromide and 13.7 g of sodium methoxide are added to a mixture of 20.4 g of
diethyl malonate in 320 ml of methanol. The resulting mixture is brought to
reflux for 18 hours.

20 After cooling, the reaction mixture is concentrated to dryness under
reduced pressure. 100 ml of cold water are added to the residue obtained.
25% hydrochiloric acid isradded to the resulting thick suspension, until pH=5.
The suspension obtained is stirred in an ice bath for two hours and then
filtered through sintered glass. The insoluble material is rinsed with water

25 (2times 15ml) and then dried, so as to give 30 g of (R,8)-7-hydroxy-2-
methyl-2-trifluoromethyl-2,3-dihydro-1 H-imidazo[1,2-a]pyrimidin—5—one, in the
form of a white solid, the characteristics of which are the following:



25 m of water are recovered. After cooling, the solid formis
filtered off and the filtrate is concentrated under reduced pressure so as
to give 150 g of [2,2,2-trifluoro-1-nethyleth-(E)- ylidene]am ne, in the
formof a colourless liquid, the characteristics of which are the

foll ovvi ng: Mass s_i)ectrorretry: The spectrum were perfornmed by

el ectron i mpAQ 28K1/809%12r s GCTOF i nstrd@ent (direct PQTPR2010@51378hout
LO. E: [M +.: mz 201; nmz 91 (base peak). 10Alternatively, the
(S)-7-chloro-2-nmethyl-2-trifluoronethyl-2, 3-di hydro-

1H i ni dazo[ 1, 2- a]\J9F$ Apektramelsyienethed® prepared in the fol | owing way:
Stage h': _

(S) - 7- Chl or o- 2- meRelention tifref TiuoniohethP@- 2, 3- di hydr o- 1Hi nmi dazo[ 1, 2-a] pyrinid
in-5-one 1511 m of phosphorus oxychl oride are added, at ambi ent

t enperat ure and Uhtidt]+am/z286nMtHjospker3d, to a suspension of 5.6 g of
(S)-7-hydroxy-2- nmethyl-2-trifluoronethyl-2,3-di hydro-1Him

i dazo[ 1, 2- a]Stagert: (RjS)-SMethyl-#-tAfldordbmethyiimidizoliuf-2ajiiee ThSP{iﬁéul ting
m xture i.s thep heated to 70C. After stirring for two Hours and after
verificaPi ol¥robremigde t he reaction is 20 conplete. After cooling, the
reaction mxture is evaporated to dryness under reduced pressure. The
residue obtained is taken up with 5 ¥ cold water and 200 m of ethyl
acetate. 32% sodi um hydroxide is Nt "the mixture obtained, until pH =
6. The organic phase is then separafed aag then dried 25 over magnesium

sul phate, filtered and concentrated unée feduced pressure so as to give 6
g of ‘

/5 one, "t ne.chat 46l FAEPRSSPRITABI A aseie b FoRiainG i tsmpers
ture between 5 and 10°C, to a solution, cooled to 5°C, of 5 g of (R,S)-3,3,3- |
trifluoro-2-methylpropane-1,2-diamine in 30 ml of water. Once the addition is

10 complete, the reaction mixture is left at 5°C for 30 minutes. The ice bath is

then removed and the reaction mixture is stirred at ambient temperature for
3 hours.

The reaction mixture is then concentrated under reduced pressure.
The residue obtained is taken up twice with 200 ml of EtOH, and then twice
15 with 200 ml of toIUene, with evapdration to dryness each time. The resulting
solid is triturated with ethyl ether and then filtered so as to give 7 g of (R,S)-4-
methyl~4¥trifluoromethylimidazolidin—2—ylidene' amine hydrobromide, in the

form of a white solid, the characteristics of which are the following:

Mass spectrometry: method A
20 [M+H]+: m/z = 168.
Stage e: (R,S)-3,3,3-Trifluoro-2-methylpropane-1,2-diamine

H,N
e
CF

3
- 27g of (R,S)-3,3,3-trifluoro-2-methylpropane-1,2-diamine  hydro-

chloride, 15 ml of water and 400 ml of ethyl ether are introduced into a round-
25 bottomed ﬂask. 25 mi of 32% sodium hydroxide are added, dropwise, with



Mass spectronetry: Method A Retention tinme Tr (min) = 0.51 [MrH +: nlz 254,
EMH-: mz 252 Optical rotation: OR = -64.8 +1-1.1; C=2.2 ng/0.5 n DMSO.
Stage g': o o _
(S)g7 Hydroxy-2-rrethy1 2-trifluoronethyl -2, 3-di hydro-1Hi m dazo[ 1, 2-a] pyrim
i di n-5-one 4 g of (S)4rmt%5m

4-trifl uorom3p1yﬁ931&| di n-2-yl i dene ne 10 hydr ¥yURR20160/0513736 g of

sodi um methomde are added to a mxture of 5.4 g of diethyl malonate in 50 -
m of met hano e resulting mxture is brought to reflux for 18

hours. Afterm@SB?‘i"hﬁt'"'f‘ﬂetonﬁhf?t’UP‘@JFQlﬁt&@'ﬁ@d iJBt”cPd'hc"@thrf@twemlSde:%IS undgg
( es e 0
e o obt o nnanyepafat o sotihd ot Bl {EF AHGERAI] BT 200 Bl e adnes

until pH = Ssther. The resultl ng suspension is stirred in an ice bath for
two hours and then filtered through sintered glass. The insoluble nmateri al

“obtained is rhnsemwﬁébmatpﬁfaséévaréecd}nﬁinbdalﬁeaWbr%b@ﬁe§9nfi§ufp‘ﬁagé ve 5.6
f (S)-7- - 2- |
%e? hy(l )25t r Pf?/ielrﬁgq)i( ofd hgmenz congeyaied- uRder reduogd , presburer | (B00ImbaArnath, i n

ol owi ng. Embriie & 500) o B8 MR Bo0 IR P S B2 ity
[ MeH +: il z @8panét2-Hiamintzire e @i ofla lightaydipn: ofRthe ‘éh@r’é&té}ls@ics%'fl 789

/0.5 m MeQH., 25
(rr%) 4- Net hy | Which are ﬁiﬁ)&’ﬁﬁ‘é’i%l i mi dazol i di n-2-yl i deneani ne

Mass spectrometry: method A
10 [M+H}+: m/z = 143,

Stage d: (R,S)-3,3,3-Trifluoro- 2-methylpropane 1,2- dlamme dihydro-
chloride, 2HCI

,2HCI
H,N
NH
CFK\ :
8 g of 20% palladium hydroxide, 58 g of (R,S)-N-benzyl-3,3,3-trifluoro-
15 2-methylpropane-1,2-diamine in 200 mi of methanol and 183 ml of 3N hydro-

chiloric acid are introduced into an autoclave. The resulting mixture is
hydrogenated at a hydrogen pressure of 5 bar, at 22°C, for 48 hours.

The resulting mixture is then filtered and the filtrate is then concen-

trated under reduced pressure. The residue obtained is taken up twice with

20 300 ml of EtOH, then twice with 300 ml of toluene, with evaporation to

' dryness each time. 50 g of (R,S)-3,3,3-trifluoro-2-methylpropane-1,2-diamine

dihydrochloride are thus obtained in the form of an off-white foam, the
characteristics of which are the following:

Mass spectrometry: method A
25 [M+H]+: miz = 143.

Stage c: (R,S)-N-Benzyl-3,3,3-trifluoro-2-methylpropane-1,2-diamine



hydrobrom de NH 2 HBr HN N z3 1.7 g of cyanogen brom de are added, in
‘smal | - anpunts, while maintaining the tenperature between 5C and 10C, to a

- sol ution, cooled to 5 5C, of 2.3 g of

(S)-3,3,3-trifluoro-2-nethyl propane-1, 2-diamine in 10 rri of water. Once the
addition is_co Iete the reaction mixture is left at 5C for 30 m nutes.
The ice bat WOL01AKW1dRoved and the nidd ure obt ai nedPCEHRR20M05873nbi ent
tenperature for 3 hours. The resulting m xture is then concentrated under
reduced pressure. 10 The residue obtained is taken up twice with 100 m of
ethanol and then twice with 100 m of §oluene, with evaporation to dryness
each time. The solid obtained is trijurated with ethyl ether and then
filtered so as to give 4.5 g of _ _
(S)-4-nmethyl-4-trifluoromethylimd i n-2-ylidene amne hydrobrom de, in
the formof a white solid, the charactenistics of which are the follow ng:
15Mass spectrometry: method A Retention time Tr (mn) 0.14 [MtH +: m z

168 Qot i cal rotajd en thl‘aB:necﬁ(ea’filan %ndér%% Mg.8-¢ did litRVRY: algh RGNt
(S)-3,3,3-Trifluoro-2-nethyl propane-1, 2-di am ne

hydride are added, in smal porhons to a soiution of 23 g of (R,S)-N-benzyl-

amino-3,3,3-trifluoro-2-methylpropionitrile in 1000 ml of anhydrous ethyl ether

5 cooled to 4°C. A substantial release of gas with an increase in the

temperature to 8°C is observed.

- Once th(_a addition is complete, the temperature is allowed to rise to

ambient temperature and the mixiure is left to stirring at ambient temperature

for 18 h. The resulting reaction mixture is cooled to 4°C, before adding 20 ml

10  of water, dropwise and very slowly. A substantial release of gas with an
increase in the temperature up to 12°C is observed.

Still at 4°C, 20 ml of 15% potassium hydroxide are added, dropwise
and very slowly, to the mixture obtained, followed, still dropwise and very
slowly, by 40 mi of water.

15 The resulting white precipitate is filtered off and the filtrate is dried over
magnesium sulphate and then concentrated under reduced pressure to give
22.5 g of (R,S)-N-benzyl-3,3,3-trifluoro-2-methylpropane-1,2-diamine, in the
form of a colourless oil, the characteristics of which are the following:

Mass spectrometry: method A
20 [M+H]+: m/z = 233.

Stage b: 2-Benzylamino-3,3,3-trifluoro-2-methylpropionitrile

Ph

J

HN
CFS)T N

In a three-necked flask and under an argon atmosphere, 59.17 g of '
trimethylsiiyl cyanide are added, dropwise, to a solution of 80 g of (R,S)-N-



4.8 g of (S)-3,3,3-trifluoro-2-nethyl propane-1, 2-di am ne hydrochloride, 2.5
m of water and 100 ml of ethyl ether are introduced into a round-bottoned
flask. 4.5 m of 32% sodi um hydroxi de are added, dropw se, to the resulting
m xture, until pll=12. The aqueous phase is subsequently separated 25 by

settling out _and then extracted with 4 tines 200 m of ethélaoether.
The organi c YWRL8318PA1E3nbi ned, dried der magnesi umPGT/PR2040/051378r ed,

and then concentrated under reduced pressure (300 nbar/bath tenperature =
25C) so as to 3, 3,34rifluoro-2-nmethyl propanel, 2-di amne, in

ive 2.3 g of 3, ( hyl ¢ '
the form of Retavlia2parliusioot methet{Er Wleselamings irof SO hotrdicone
fol | ow ng: e r Vpyo L.oR. td r ] =0. 34
[ MEH +: nd z%ﬁ’;aﬁﬁés%teﬁpea :-\#r{r)f ?i@@%@?ﬁgﬁ@ﬁs& @é’ i%{rirfgs é-g( %%+Tf Igpgq-
?:)1 778 nyl Oeiﬁierdtemﬁé).temﬁelﬂtm@eindreaseg tg -63°C ang trt:edsolut;ﬁn turgs orezm e.
S)-3,3,3-Trjfluoro-2-net ropane-1, 2- di am ne_di rochl oride , I
In an aut ocléé%r, aé{jo'ii'ﬁﬁegﬁ‘? éé/%&'oﬁ rgixgyre (igplied @?5)631%%’!' R8M8iINhy 1- 2, 2, 2-
trifluoro-1-nmethyl ethylam no)-2-phenylethanol in 40.5 m of nethanol, 23.5
m 15 of 23N hydr ot 8it-icehatlh issthenoenpvgdso aiiccrioaw the Emmpanatureite rise

The moxtur o 2% GoATEETE pRRtaRRT B ERRUOF e 1Y iCte St RS

evapor at ed tambienbesaperBhee@vierighiai ned is taken up with a 3N sol ution of
hydrochl oric acid (50 nml). The m xture obtained is extracted with diethyl

ether (3 x 50 m)A ddifra6d eistict? dThasdius brethsssatentd Yheﬁﬁ/aéwegt?& the

dryness, taken up with nethanol, and then again evaporated to dryness. The
yel | owi sh solesyltibgtmixtie, e pit £ & Thederganic pbase ds then sepanated 254 theh79%)

of (S)- Sk L T ro-2- Y, ngsl. 2- di amine di rochloride, in the

f or m of %gﬁ oqlﬁéd\/\ﬁilvgg "g#?egm'ﬁh%‘ﬁéﬁ%%a@%ﬁdst?@ CBPC%%% a‘r"éd"t'rh@cﬁﬁepow ng:
pressure. The residue obtained is purified by filtration through silica (eluent:
dichloromethane/cyclohexane: 25/75) so as to give 48 g of (R,S)-2-benzyl-
amino—3,3,3-triﬂuoro-2-methylpropionitrile, in the form of a colourless oil, the

characteristics of which are the following:
15  Mass spectrometry:

The spectra were performed by electron impact on a Waters GCTOF
instrument (direct introduction without LC).

El: [M] +.: m/z 228; m/z 91 (base peak)
Stage a: Benzyl-[2,2,2-trifluoro-1-methyleth-(E)-ylidenejamine

Ph

‘N

A
CFy

In a three-necked flask, 100 g of benzylamine are added, dropwise, to

20

a solution of 157 g of trifluoroacetone in 600 ml of toluene, cooled to 5°C. The
- temperature rises to 25°C.

9.4 g of pyridinium para-toluenesulphonate are then added in a single .

25 step. The resulting reaction mixture is stirred at a’nibie'nt‘ temperature for
30 minutes. A condenser surmounted by a Dean-Stark apparatus is then
installed and the reaction mixture is refluxed for 4 hours, during which time



251H NMR spectrum (400 MHz, D20): 1.55 (s, 3 H), 3.40 (d, J = 14.6 Hz, 1
H, 3.51 (d, J =14.6 Hz, 1 H). 19F NWR (400 MHz, D20): -81.08 (not
calibrated with C6F6) [AD: + 4.65 (C 2.2, CH3OH). Stage c':

(R -2-((SH Am nonet hyl -2, 2, 2-trifl uoro-1-net hyl et hyl am no) 2 phenyl et hanol
Ph HN NH2 CP, 5In a three necked flask under argon, gt | 'ithium

al uni ni um hyUP 281401 Hdded, in small pébtions, to a EGﬁ' FR2010/658373 t o
4C, of 2.5 ¢ of (S) 3,3, 3-

trifluoro-2- f dr oxy- 1- phenyl et hyl am no) - 2- met hyl propionitrile in 250
m of anhyd ¢ W?%éré‘f@\ﬁchﬁr%bstantlal rel ease of gas with an increase
in the tenperature to 8C is observed. 100nce the addition is conplete, the
tenperature |s alAfieRsaoling, the solichfmmuis fiterethbff and the fiirateisiconaamdratédn t he

reaction mx f ring for. opt ai,ned., i cooled
to 4C before t ?réqué;e? F}Jﬁg&ﬁ%é&ﬁ%s@ %{Hﬁq\“?@r%/oiﬁo"\%’;f HLE?"O’Z"bmeﬂo\ﬁ &E)

subst ant i al yr@ém@]amu@é ifdRe fbfm ol tHIBUAGSE liquld! IR EIRAMRRIHSHES of Qv
observed. 152 of 15% pot assi um hydrOX| de are added, dropw se an ery

slowy, %o @ﬁ%”ﬂ%@ﬂp’é"mﬂg m xture maintained at 4C, followed, still dropw se

and very sIova y, by 4 m of water.
Mass spectrometry

The spectrum were performed by electron impact on a Waters GCTOF
instrument (direct introduction without LC).

EL: [M] +.: m/z 201; m/z 91 (base peak).

10 - Alternétively, the (S)-7-chloro-2-methyl-2-trifluoromethyl-2,3-dihydro-
1H-imidazo[1,2-a]pyrimidin-5-one can be prepared in the followihg way:

Stage h’: (8)-7-Chloro-2-methyl-2-trifluoromethyl-2,3-dihydro-1H-
imidazo[1,2-a]pyrimidin-5-one

0]
L0\
CIr N N % ’

15 11 ml of phosphorus oxychioride are added, at ambient temperature
and under an argon atmosphere, to a suspension of 5.6 g.of (S)-7-hydroxy-2-
methyl-2-trifluoromethyl-2,3-dihydro-1H-imidazo[1,2-a]pyrimidin-5-one in
100 ml of 1,2-dichloroethane. The resultiog mixture is then heated to 70°C.
After stirring for two hours and after verification of LC/MS, the reaction is

20 complete. '

After cooling, the reaction mixtufe is evaporated to dryness under

. redrucedp_r_,esso_r_e., '_Ifhe'resi_dUe obtained .is taken up with 5 ml of cold water

“and 200 ml of ethyl acetate. 32% sodium hydroxide is added to the mixture

obtained, until pH = 6. The organic phase is then separated and then dried

-25 - over magnesium sulphate, filtered and concenrtrated under reduced pressure

S0 as to _give 6 g of (S)-7-chloro-2-methyl-2-trifluoromethyl-2,3-dihydro-1H-
imidazo[1,2-a]pyrimidin-5-one, the charaoteristics of which are the following:



The white precipitate formed is filtered off and the filtrate obtained is
dried over magnesium sul phate and then concentrated under reduced 20
pressure so as to give 2.2 g of (R -2-((S)-1-am nonet hyl1-2,2,2-trifl uoro-1-
net hyl et hyl am no) - 2- phenyl et hanol, the characteristics of which are the
fol | ow ng: Mass S{)ectrorretry: met hod A Retention tinme Tr (mn) = 0.43
25[ Mt - 1] +: WO:205H00p112al rotation: OR7= -51. 2+ - 1. BCTNER26760545935
DMSO. Stage b': _
(S)-3,3,3-Trifluoro-2-((R)-2-hydroxy- 1- phenyl et hyl am no) - 2-
met hyl propi oni t r iV@sPepeqEmmiry: ' CN eFa and Ph HN \--CN CF3

Method A
Retention time Tr (min) = 0.51
| [M+H]+: m/z 254; [M-H]-: m/z 252 W
5 Optical rotation: OR = -64.8 +/-1.1; G=2.2 mg/0.5 ml DMSO.
Stage g’: (S)-?’-HydroXy-2-methyI-2-triﬂuorﬁmethyl-z,3-dihydro-1 H-imida-
| zo[1,2-a]pyrimidin-5-one
0

oy

HO™ "N “N7%
H

-

8449 of (S)4-methyl-4-trifluoromethyiimidazolidin-2-ylidene amine
10 hydrobromide and 2.16 g of sodium methoxide are added to a mixture of
5.4 g of diethyl malonate in 50 ml of methanol.

Thé resulting mixture is brought to reflux for 18 hours. After cooling,
the mixture obtained is concentrated to dryness under reduced pressure. -
20 mi of cold water are added to the residue obtained, so as to obtain a thick
15 suspension to which 25% hydrochloric acid is added until pH =5.

The resulting suspension is stirred in an ice bath for two hours and
then filtered through sintered glass. The insoluble material obtained is rinsed
with water (twice 4 ml) and then dried so as to give 5.6 g of (S)-7-hydroxy-2-
methyl-2-trifluoromethyl-2,3-dihydro-1H-imidazo[1,2-a}pyrimidin-5-one, in the

20  form of a white solid, the characteristics of which are the following:

Mass specfrome_fr_y:_ method A
" Retention time Tr (min) = 0.32
[M+H]+: m/z 236; [M-H}-: m/z 234
Optical rotation: OR= -5.6+/-0.6; C=1.78¢ mg/0.5 ml MeOH.

25 Stage f': (S)-4-Methyl-4-trifluoromethylimidazolidin-2-ylidene amine



In a three-necked flask under argon, 3.4 g of trimethylsilyl cyanide are 5
added, dropwi se, to a solution, cooled to 0OC, of 5.3 g of (R)-2-nethyl-4-
phenyl-2-trifluoronet hyl oxazolidine in 100 m of dichloromethane, foll owed,
dropwi se, by 4.9 g of boron trifluoroetherate. The cold bath is

subsequently remved so as to allow the tenperature to rise back up to

anbi ent tené@%?%?ﬂooﬁ@ resulting mixtdBe is |eft stPCT/IFG2010/85608E8t
tenperature for 18 hours 10 before the addition of a saturated solution of
sodi um bi carbopate until pH = 8. The organi c phase is separated and then
dried over hsHebremide phate, filtered and concentrated under reduced
pressure. The residue obtained is purified by silica chronmatography

(el uent: cycl ohexan&¥tA %E 80/20) so as to give 3 g of
(R-3,3,3-trifluqy %R)Z 15

hydr oxy- 1- phenyl et o) 2-met hyl propionitrile, in the formof a
colourless oil, and ga of
(S)-3,3, 3- trifluoro- 2 ((R) 2- hydr oxy- 1- phenyl et hyl am no) - 2-

met hyl propioni tri I_? q?/at he formof a white solid, the characteri stics of
whi ch are: QANOgeRt PEFBIdey -arfre AAded.A i 0smak namennts, mwhire (m n)’

= 0.86 [ M+ t t

69 00/ 1 amaniging e Mot phtedt! §°AANd 10°C. 4 bR LR G <

m. DVBQO 5 St &§€, asf: 2 (3@ Bf -(SHER, Bsthﬁdbrb@—nﬁtbylpfop%nbm JDldiampieimyioomazl i di ne
51373 Ph HN7N7 A-0O In a three-necked

WO 2011/ 00111 52P /F 0
flask sur md‘(ﬂ ﬁ%% ﬂég'f)&r'ﬁ CORiets. fhe r@agtlcgl Aixiurg ipiafhat §°Gclorol  and
then, in a gor}glrﬁjtég the ReSAh ainy added
to a solution of g of trel feﬁug% g?%ﬂekégh@bl n Hg&ﬁ%%:g@?%%ﬁuégﬁgﬁﬁﬁgﬁ%ﬁxt ure
obt ai ned |saéabﬁuefutdampﬁratufetméd16ws 18 hours, during which tinme 0.3 m of
water is recovered.

The resulting mixture is then concentrated under reduced pressure.

10 The residue obtained is taken up twice with 100 ml of ethanol and then twice
with 100 ml of toluene, with evaporation to dryness each time. The solid
obtained is triturated with ethyl ether and then filtered so as to give 4.5 g of
(S)-4-methy|-4-triﬂuoromethylimidazolidin-2-y|idene amine hydrobromide, in

the form of a whlte solid, the characteristics of which are the following:

15 Mass spectrometry method A
Retention time Tr (min) = 0.14
[M+H]}+: m/z 168
Optical rotation: OR= -5.2+/-0.3; C=4.909 mg/O.S ml DMSO.

Stage e’; (S)-3,3,3-Trifluoro-2-methylpropane-1,2-diamine

H,N
4.8 g of (S)e3,3,3—trifluoro-2.-methylpr6pane-1,2-diamine hydrochldride,
2.5 ml of water and 100 ml of ethyl ether are introduced into -a round-
bottomed. flask. 4.5 ml of 32% sodium hydroxide are édded, dropwise, to the
~ resulting mixture, untit pH=12. The aqueous phase is subsequently separated

25 by seftling out and then extracted with 4 times 200 mi of ethyi ether.



.After cool i ng, the reaction m xture i s concentrat ed under reduced pressure.
The residue obtained is purified by filtration through silica (eluent:

di chl oronet hane) so as to give 5.3 g of (R S)-2-nethyl 4 (R)-phenyl-2-tri-
10f | uor onet hyl oxazol idine, in the formof a colourless liquid, the
characteristics of which are the follow ng: Mass spectronetry: nmethod A
Retention t VW@ 26A10019%2= 0. 96 [MH + 48z 232 150pt iRGT/FRAAOIAEEITER =
-23.4+/-0.8; C=1.794 ng/0.5 mM CH3OH. Exarrple 2:

(R S)-142-(4- met hoxyphenyl ) et hyl ] - 2-met hyl - 7- ( mor phol i n- 4-

y1)-2- (trifl uor ohBeRopnig, Bh%ﬁa‘q"yafanmmgﬁs{ driedappst Mectiesius] BHjphate,

1 “ubi ng 120s%, AR AOEMARRES ARETRARRY oS (P Barbste™ ©

met hyl - 2, 3- tentm-awrémzwc@m[ész@qurz SFQObeSB Slﬂﬁlubﬁcﬁ—ﬁnﬁéﬂ@rlp?éﬁéﬁ@ ng to
t he protoco of, Exanp but usi

(R S)-7-chl }2diamiae lethQAfPrmm &%t!ffs}lpwoe Wersharacteristicsnof whigh] are2- a

pyri- migd i Q\Mﬁg described in Exanple 1h) and 420 ng of
4- et hoxyphenetf] rom de. After purification by silica chromatography

(eluent: gradi enMa%g g’é%ﬁgméﬁ{( %f g%&e?el uent CH2C12/ MeOH NHAOH 28% 38/ 17/ 2

i n di chl oronet han

( 4- met hoxyphenyl B.d h_y nmor phol i n-4-y1-2-trifluoronethyl-2,3
- di hydro- 1Hi mﬁg%ﬁf@nim&e &r?’ -one are obtained, the

characteri stl cs ich are he foI | ovm n 101H NMR spectrum 1.52
(broad s, @"*ﬂd\ﬂf G@@@i’ﬁ?e MZ8Pto 3.01 (m 1 H); 3.36 to 3.59
(m 6 H; 361t0368 ; 372 s, 3 H,; 3.84 (broad d, J=12.5 Hz, 1
H; 4.11 (d, J= 1@p§lcaﬂzro ailon)O : gB3+/<0.61 CAl; 778 ®B/Q.8 MBESO.Hz, 2 H); 7. 14
(d, J=8.6 Hz, 2 H). 15Mass spectronetry: nethod A Retention tine Tr (mn) =
0. 96 [ NHH] +Stag&d438) -8x3 8 riflBoro-2-methylpropane-1,2-diamine  dihydrochlo-
(S) 1- Benzyl 2- met hyl - 7- mor phol i n-4-y1-2-trifl uoromethyl-

3-di hydr o498 i mi dazo[ 1, 2- a] pyrim di n-5-one 20

2HCI

H,N
D5 e,
cre %

3

In an autoclave, a mixture of 7 g of (R)-2~((S)-1-aminomethyl-2,2,2-

trifluoro-1-methylethylamino)-2-phenylethanol in 40.5 ml of methanol, 23.5 ml

15 of 3N hydrochloric acid and 0.94 g of Pd(OH),/C (20% w/w) is hydrogenated

| at 22°C, under a hydrogen pressure of 5 bar and for 18 hours. The mixture

obtained is subsequently filtered and the filtrate is evaporated to dryness. The

oil obtained is taken up with a 3N solution of hydrochioric acid (50 ml). The

mixture obtained is extracted with diethyl ether (3 x 50 ml). The aqueous

20 phase is subsequently evaporated to dryness, taken'up with methanol, and

then again evaporated to dryness. The yellowish solid obtained is dried under

Vacuum so as to give 5. 544 (79%) of (S)-3,3,3-trifluoro-2- methylpropane—1 2-
-dlamlne dlhydrochlonde in the form of an off-white solld the characterlstlcs of |

which are the following:

25 "H NMR spectrum (400 MHz, D20): 1.55 (s, 3 H), 3.40 (d, J = 14.6 Hz,
1H),3.51(d,J=14.6 Hz, 1 H).

19',: NMR (400 MHz, D20): -81.08 (not calibrated with C6F6)



The product is prepared according to the procedure described in Exanple 1,
using 100 ng of (S)-2-nethyl-7-norpholin-4-yl1-2-trifluoronethyl-

2, 3-di hydro-1Hi m dazo[ 1, 2-a] pyri m di n-5-one (Exanple 1j) and 281 ng of
benzyl brom de, replacing the sodium hydride with caesium carbonate and 25
addi ng 10 of beMO\él triethylammoni m chl oride (BTEAC). After purification
by silica coWan graphy (el uent :5Wi chl or onet hzﬂCeTfﬁRZQéﬁfﬂ5Wﬁ02)

70 ny of

(S)-1-benzyl-2-nethyl rphol i n- 1-2-trifluoronethyl-2, 3-di hydro-1Him
dazo[ 1, 2- a] pyr| m ]ﬁ? 5’43ﬁ@(§r?e2'0(5ﬂa@%| the characteristics of which are
the followin 1H NVR spectrum : 160(s 3 H; 3.3 (mpartially
masked, 4 H)Stagesa’: (Ry- ZA(SH-Ammpmathsdala,zarMOrg-Hmeththylammo1z-5 Hz,
1 H; 457( H; 4.77 (d, J=16.4 Hz, 1 H); 4.89 (s, 1 H);
7.20 to 7.45'9??11437%%%612 Mass spectronetry: . met hod B 10Retention tinme Tr
(mn) = 3.89 [|\/H—|]+Phn12 395 Optical rotation: OR = -20.9+/-0.8; C=1.829
ng/ 0.5 m DVSO. Exanpl e 4:

(S) - 2- Met hyl - 7- nogpHoL 4- y1- 1- phenet hyl 2-trifluoromethyl-

2, 3-di hydro- 1Hi m dazgyH], 2- a] pyri m di n-5-one 15

CF,

\\\\

5 In a three-necked flask under argon, 1.6 g of lithium aluminium hydride
are added, in small portions, to a solution, cooled to 4°C, of 2.5 g of (§)-3,3,3-
trifluoro-2-((R)-2-hydroxy-1-phenylethylamino)-2-methylpropionitrile in 250 ml
of anhydrous ethyl ether. A substantial release of gas with an increase in the
temperature {0 8°C is observed.

10 Once the addition is complete, the temperature is allowed to rise back
up to ambient temperature and then the reaction mixture is left stirring for
18 h. The mixture obtained is cdo_led to 4°C before the addition, dropwise and
very slowly, of 2 ml of water. A substantial release of gas with an increase in

the temperature to 12°C is observed.

15 2 mi of 15% potassium hydroxide are added, dropwise and very slowly,
to the resulting mixture maintained at 4°C, followed, still dropwise and very
siowly, by 4 mi of water.

The white precipitate formed is filtered off and the filtrate obtained is
dried over magnesium sulphate and then concentrated under reduced
20 pressure so as to give 2.2g of (R)-2-((S)-1-aminomethyl-2,2,2-trifluoro-1-
methylethylamino)-2-phenylethanol, the -,characteEESt-ics, of which. are the
 following: ) | | .
Mass spectrometry: method A
Retention time Tr (min)} = 0.43
25 [M+H]+: m/z 263

Optical rotation: OR = -51.2+/-1.3; C=1.576 mg/0.5 m| DMSO.



The product is prepared according to the procedure described in Exanple 1,
using 100 ng of (S)-2-nethyl-7-norpholin-4-yl-2-trifluoronethyl-

2, 3-di hydro- 1Hi m dazo[ 1, 2- a] pyri m di n-5-one (Exanple 1j) and 304 ng of

(2- br onoet hyl )benzene replacing the sodi um hydride with caesium carbonate
20 and addin of benzyltriethylammoni m chloride (BTEAC). After
purificati OWQ/ZQ‘FHQQQ%I umm chr onat ogBaphy (el uent : PCT/FR2010/051373

di chl or onet hane/ net hanol 98/ 02), 120 ng of

S)-2-meth r,phol i n-4-y1-1-phenet hyl-2-trifl uoronethyl -2, 3-di hydro-1H
|(m) dazo[ 1, 32”55?9;3? MrH35- Eﬂﬂuar%-%Rhﬂrlatﬂr%é-@hanmtbv amine}-2of whi ch

are the foll spectrum (400 MHz, 6 in ppm DMSO-d6): 1.52 (s,
3 H; 279"?‘(‘53\t r&?mtﬁiﬁ 297t0308(m 1H) 3.40 to 3.51 (m 5 H);

-354t0368(nr11';364(,;h J48Hz4 , 3p84 (d, J=12.5 Hz, 1 H);
4.11(d, J=12.5 Hz, 1 H); 4.88 (s 720to7'b6(m3H) 727t07.37
(m 2 H). Mass.spectronetryn et ﬂ"(‘)d B gﬁetent i oyt RHTr (nmin) = 4.14
[ MtFI FF: rn/z 409 Opti cal rﬁl\a&Nlon OR = -34. 8+1. 0 8 C=2. 558 rrg/O 5m
'DMBO. Exanpl e 5: _
(S)-2-Methyl-7- rmrphol I n-4- y1 *1-(3- phenyl propyl) Cf-trlfl uor onet hyl - 2, 3-di hy
di n- 5- one
dro-1h-im dazo[ 1, In a Jhpg r-lnrgf;kclaé1 flask under argon, 3.4 g of trimethylsilyl cyanide are
5 added, dropwise, to a solution, cooled to 0°C, of 5.3 g of (R)-2-methyl-4-
phenyl-2-trifluoromethyloxazolidine in 100 ml of dichloromethane, followed,
dropwise, by 4.9 g of boron ftrifluoroetherate. The cold bath is subsequently
removed so as to allow the temperature to rise back up to ambient tempera-
ture. The resulting mixture is left stirring at ambient temperature for 18 hours
10  before the addition of a saturated solution of sodium bicarbonate until pH = 8.
The organic phase is separated and then dried over magnesium' sulphate,

filtered and concentrated under reduced pressure.

The residue obtained is purified by silica chromatography (eluent:
cyclohexane/AcOEL: 80/20) so -as to give 3 g of (R)-3,3,3-triflucro-2-((R)-2-
15 hydroxy-1-phenylethylamino)-2-methylpropionitrile, in the form of a colourless -
oi, and 2.5g of (8)-3,3,3-trifluoro-2-((R)-2-hydroxy-1-phenylethylamino)-2-
methylpropionitrile, in the form of a white solid, the characteristics of which
are:
Mass spectrometry: method A
20 Retention time Tr (min) = 0.86
- [M+H]+: m/z 259; [M-H+HCO2H]-: m/z 303

Optical rotation: OR = -89.0+/-1. 4; C 2. 440 mg/O 5 ml CHCI;, and
OR =-77.6+/-1.4; C=1.818 mg/0.5 ml DMSO.

Stage a’: (R,S)-2-Methyl-4-(R)-phenyl-2-trifluoromethyloxazolidine



The product is prepared according to the procedure described in Exanple 1,
using 100 ng of (S)-2-nethyl-7-norpholin-4-yl1-2-trifluoronethyl-

2, 3-di hydro- 1Hi m dazo[ 1, 2-a] pyri m di n-5-one (Exanple 1j) and 131 ng of

1- br ono- 3- phenyl propane, replacing the sodi um hydride with caesium carbo-

15 nate. ion by silica | uim chromat g uent
di chl or orret e?‘ﬁﬁlh&ffgﬁ 97/03), 100 ng%§ P%T’ER¥0$01051373
(S)-2-methyl -7- rnorphoI|n4y11(3-

phenyl propyl1)-2-trifluoronethyl -2, 3-di hydro-1H i m dazo[ 1, 2- a] pyri m di n- 5-on
e are obtained, the characteristics of whlch are the follow ng: 1H NWR
spectrum 20161(s 3 H; 183t02q.3((*r=|75 2.62 (t, J=7.3 Hz, 2 H);
3.26 to 3.42 (mpartially masked, 6 H) 6 to 3. 62 (m 4 H; 3.86 (d,
J=12.5 Hz, 1 H); 4.08 (d, J=12.5 Hz, F,482(s 1 H,; 7.14 to 7.23 (m
3 H,; 7. 24 to 7.33 (m 2 H. Mass spectroﬁetry met hod B WO

2011/ 00111256PCT/ FR2010/ 051373 Retention tine Tr (mn) = 4.27 [I\/H—|]+ n z
423 Optical rot atift@hthregneckad @aﬁk@umou&t@dma@e@—stam apysatus, 4.8ganpl e

o omes my A L AERRIRUAL 5 dod( © 250 BT bl i e

_ toluenesulphonate are added to a solution of 5 ¢ of trifluoroacetone in 180 ml
5 of toluene, The mixture obtained is subsequently refluxed for 18 hours, durmg :
which time 0.3 mi of water is recovered.

After cooling, the reaction mixture is concentrated under reduced
pressure. The residue obtained is purified by filtration through silica (eluent:
dichloromethane) so as to give 5.3 g of (R,S)-2-methyl-4-(R)-phenyl-2-tri-

10 fluoromethyloxazolidine, in the form of a colourless liquid, the characteristics
of which are the following:

Mass spectrometry: method A
Retention fime Tr (min) = 0.96
[M+H]+: m/z 232
15 Optical rotation: OR = -23.4+/-0.8; C=1.794 mg/0.5 ml CH30OH.

Example 2: (R,S)-1-[2-(4-methoxyphenyl)ethyl]-2-methyl-7-(morpholin-4-
yl)-2-(trifluoromethyl)-2,3-dihydroimidazo[1,2-alpyrimidin-5(1H)-one

The product is prepared according to the procedure described in
20 . Example1, using 120mg of (R,S)-2-methyl-7-morpholin-4-yl-2-trifluoro-



The product is prepared according to the procedure described in Exanple 1,
using 100 ng of (S)-2-nethyl-7-norpholin-4-yl-2-trifluoronethyl-

2, 3-di hydro- 1Hi m dazo[ 1, 2-a] pyri m di n-5-one (Exanple 1j) and 143 ng of 10
(2-bromoet hyl ) phenyl ether, replacing the sodium hydride with caesium

car bonat e. Q&b urifi catl on by silica_colum chromato raphy (el uent:

di chl or omet %111)1 97/03), 124 nyS8f (S)-2- met hPCTFRBOPHOBNATZS- y1- 1-
(2- phenoxyet hyl)-2-trifluoromethyl-2, 3-di hydro-1Hi m i dazo[ 1, 2-a] pyri mid
in-5- one a tfi néﬂd t he Qharacterlstlcs of which are the foll ow ng:
15NVR spect y-2,3-dihydrggthldmiagzpgt.2-glimigis5ane fprepared ageayling to J=4. 7

Lyt o 188 gl Bt ERambight o (i B8 -l a e 4o, 1o
g gg (m 2 m)ent]{hyl-:i1 :23 dmwosﬁlécm;@ze;1rga]mwtmnm -B-cHeRetiesdribed tinmeEXamE M n)
(S)- 2[ MetH] hy P '%ﬁbr%ﬁbﬁ&ﬁ%ﬁef 4-pethergpiianginylahgaraidsy IAftes  purification by
trifluorgmetflich- Zhhidges Jﬂ‘if"{{dd@rﬁ 7%5&@%’: abPYdd,Midli 20‘5 ér;l(e efuen{

product is prepared accor rocedure descri
usi ng 100 n@HﬁCl;(/MpQ-Ilrhﬂ-ﬂdQH 28%7684dl7ﬂ |md|¢hgolemetharfel)tm mgad)fr(R,SM [2-

2" br oot hy KRR ARl E%ﬁ%ﬂ%ﬁr%r&ﬁ%ﬂ%i—%ﬁﬂ )

* carbonate. Hiﬁﬁfro-ﬂw-lnﬁldﬁﬁég P{/ﬂﬁidhhf@oﬁé'd#@btﬁ&h@ﬁafifé%ﬁé}ﬂﬁhe(rﬁltlﬁ?g{f 11

di chl or onet hane/ met hanol (S)-2-net hyl'-7-norphol’i n-

(2- pheny! suwmfyaamfpuwmmﬂ uor onet hy1-2, 3-di hydro- 1Hi midazo [1, 2-a]
pyri mdi n-5-one are obtained, the characteristics of which are the

fol lowi m@: 101H RiANMRespectmm: 1.62 (s, 3 H; 3.05t0 3.17 (m 1 H;
3.20t0 3.34 (m 5 H); 3.40to 3.51 (m 1 H,; 3.55to0 3.64 (s, 5 H); 3.83
(d, J:_12.5 Hz, 11l'ﬁ)2(biroé@s(GH)]2%t52'B4(&1 H*)H)Qﬁﬁtd§01|igzn{‘|)1 HL)?QGQ
J=7.5 Hz, @ 34 (t, J= ( 5Mass
spect r omet r y: %@?h@d‘”A&@( B?1§|Q§n(m,| 4T€|)T3 7@nﬁsn)3 H); 8.84 (promeds: JTH25 bz,

1 H); 4.11 (d, J=12.5 Hz, 1 H); 4.88 (s, 1 H); 6.87 (d, J=8.6 Hz, 2 H); 7.14 (d,
J=8.6 Hz, 2 H). |

15 Mass spectrometry: method A
Retention time Tr (min) = 0.96
[M+H]}+: m/z 439

Example 3: (S)-1-Benzyl-2-methyl-7-morpholin-4-yl-2-trifluoromethyl-
2,3-dihydro-1H-imidazo[1,2-a]pyrimidin-5-one

20

The product is prepared according to the procedure described in

Example 1, using 100 mg of (S)-2-methyl-7-morpholin-4-yl-2-trifluoromethyi-
'2,3—dihydro-1 H-imidazo[1,2-alpyrimidin-5-one (Example 1j) and 281 mg of
benzyl bromide, replacing the sodium hydride with caesium carbonate and

25 adding 10 mg of benzyltriethylammonim chioride (BTEAC). After purification



| Exarrrpl e 8: : o

(S)-2-Methyl -7-norphol in-4-yl-1-((R)-2-phenyl.propyl)-2-trifluoronethyl -2, 3-
di hydro- 1Hi mi dazo[ 1, 2- a] pyri m di n-5- one The product is prepared
according to the procedure described in Exanple 1, using 100 ng of

S) - 2- et hyl 2-trifluo rrethyl-
(2 %3 di gdrg\’Yé—M@@{) {P 2- é] pyri mi di n- one ( Exanpl ePQTfFWWQﬁ"%?*Of
1- br ono- 2- phenyl propane, replacing the sodi um hydri de \PI1VI th caes![ um carbo- 5
te. Aft on silica,co m..C ra ue
S?Cﬁ| of orrg[ n%! %%ﬁ@ﬂl g%ragt)og raRky @u Y et g8/02),
(23) - 2- et hyto-rig TTDrdi’hO|(?ﬁl4Jéh]zyfl2(rﬁ&h?l3ﬂ-n%rp%oﬁ’ﬁquwlz-ﬁfﬂﬂl%blrﬁet%gf -bid 4o

ronet hyl- 2, dro i m dazo al] pyrimd one are obt al ned

The two di aWéf@&ﬁgmm@[@Q -glpg)imiintonye -are nebtpineld; rihe - gtiaracteBstics of

10phenyl pro ri ro methyl-2,3-d i hyd ro-1Himidazo[ 1, 2-a]
pyrimd i n- o(}]%av?\ebéhe fg’é%‘gf‘ %t ed by chi raI chr omat ogr aphy: Stationary

hase: i ral pak 4 i hase: EtOH (04%/MeOH (01% /heptane (95% .

'FI)'he first di aster@g\"@% q?é‘p"&oncentrat ed so as to give 17 ny (r)]f (g) 32;1
15net hyl - 7- nor phaol i n-4-y1- 14(R) - 2- phen propyl)-2-trifluoronethyl

i hydro}/ 1H i mi daddf (- %H)yﬁ(:ﬁz (ﬂ"rP&ﬁ'%' maskedc Adi)ad24 i(mx i4cH);08:9%hidch ar e

he foll N 68 (s, -
! 5 RS I Rl0 B, i €8 0 sy B
H; 4.12 (dJ=16X2H4, HH); 4.88)(s, #H)77.28,t07 .4 (m/52).to 7.24 (m 1 H); 7. 25 to
7.36 (m 4 H). Mass spectronetry: nethod A Retention time Tr (mn) = 1.01

[ MeH +: m z 423, MdssRpasthlotndlfy: method B
(S)-2-Methyl-7-norpholin-4-yl- 1 ((S)-2-phenyl propyl)-2-trifluoronethyl -2, 3-
dih

ydro1@H i mi dargitdntfortfi Trihhy e 5:gne
[M+H]+: m/z 395
Optical rotation: OR = -20.9+/-0.8; C=1.829 mg/0.5 m| DMSO.

Example 4: (S)-2-Methyl-7-morpholin-4-yl-1-phenethyl-2-triﬂuoromethyl-
2,3-dihydro-1H-imidazo[1,2-a]pyrimidin-5-one

S L

15

The pro'duct-is prepafed according to the procedure described in
Example 1, using 100 mg of (S)-2—meth_yl-?~morpholtn-4—yl-2-triflluoromethyl-_
2,3-dihydrof-1 H-imidazo[1,2-a]pyrimidin-5-one (Example 1j) and 304 mg of
(2-bromoethyl)benzene, reblacing the sodium hydride with caesium carbonate
20 and addiﬁg 10 mg of benzylt-riethylammonim chioride (BTEAC). After purifica-
tion by silica column chromatography (eluent: dichloromethane/methanol
98/02), 120mg of (S)-2-methyl-7-morpholin-4;yl-1-phenethy[-z-triﬂuoro-
methyl-2,3-dihydro-1H-imidazo[1,2-a]pyrimidin-5-one are obtained, the
characteristics of which are the following:

25 "H NMR spectrum (400 MHz, & in ppm, DMSO-d6): 1.52 (s, 3 H); 2.79



The second di astereoi soner obtained in Exanple 8 is concentrated so as to
give 19 ng of (S)-2-methyl-7-norpholin-4-yl-14(S)-2-phenyl propyl)-2-
trifluoronethyl-2,3-di hydro-1Him dazo[ 1, 2-a] pyri m di n-5-one, the
characteristics of which are the follow ng: 11-1 NWVR spectrum 1.08
(s, 3 H; 1. = Hz, 3 H,; 3.35_to 3.70 (m 12 4.05 (d, J=12.7
Hz, 1 H); 4.‘@@%@‘,1@0&3& 7.18 to 7.25 (RP 3 H); 7.27 P&%FBZOWP 4378

Mass spectronetry: method A 10Retention tinme Tr (mn) = 1.01 [I\/H—I]+ nri/z
423. Exanpl

(S)-1-((9)- %%ﬂ 0y 1 506 R, 0B AG1 (M 3. HEHEP 19 3Rk BRob H: 3.54 to 3.68 (m,
y1-2-trifluor piyeslenlet2 248 Hyduqd)l ks 8 @azenb 5 Rza oy 'Mﬂi{]dﬁgf- §e %5The

product is prepared accordi ng to the procedure descri ed i
usi ng 200 ng! B; 4.88 (s, 1.H); 7.20 to 7.26 (m, 3H) 7.27 to 7.37 (m, 2 H).
(R'S)-2-nmethyl-7-norpholin-4-yl-2-trifluoronethyl-2, 3-di hydro-1Hi m dazo[ 1,
2-a] pyri m di n- 5- diiesy gpagiconeetnacoethdd®y to t he prot ocol in Exanpl e 1j but
usi ng the

(R S) - 7- 8hl or o- 2-Ratehtydn fmierTif (niey eaetfy1- 2, 3- di hydro- 1H-i ni dazo[ 1, 2- a] pyri
m di n-5-one described .in Exam pie 1h) and 0.4 nl of

(S)-2-chloro-1-p mn-H]e{,Iﬁagwd)g repl-acing the sodi umhydride with caesium
carbonate and addi ng 10 nmg of benzyltriéthyl amoni um chlori de (BTEAC).

After purificati @Ry F&t@ﬁ@ﬁ%k 1#1 N%.’éﬂé=§!5% ﬁ@id%mlrtﬂ\né%the base b'Y |

passi ng through a silica columm

D s A R e P>

uoronet hy1- Znéﬂ'l!rmy&idmﬂdid-mdﬁﬂdéia -mh]wmmdihr&-énene are obtained, the
characteristics of which are the follow ng: 1H NWR spectrum 101.71 (s 3

H: 3.17 (dd, J=9.7 and 14.4 Hz, 1 H © 3.40 to 3.52 (m 4 H): 3.56 (dd,
J=2.9 and 14.4 Hz, 1 H): 3.65 (t, J 4 H: 3.85 (d, J=12.5 Hz, 1 H);
4.18 (d, J=12.5 Hz, 1 H); 4.90 (s 1|H)/]\h§/86t05 15 (m 1 H: 5.60 (d,
J=4.4 Hz, 1 H); 7.23t0743(m

10

The product is prepared according to the procedure described in
Example 1, uSing 100 mg of (S)-Z-methyI—T-morphol_in-4~yl-2-triﬂuoromethy[-
2,3-dihydro-1H-imidazo[1,2-ajpyrimidin-5-one (Example 1j) and 131 mg of
1-bromo-3-phenylpropane, replacing the sodium hydride with caesium carbo-
15 nate. After purification by silica column chromatography (eluent: dichioro-
methane/methanol 97/03), 100 mg of (8S)-2-methyl-7-morpholin-4-yl-1-(3-
_ phenylpropyl)-2-tr|ﬂuoromethy[-2 3-dihydro-1H- -imidazo[1 2-a]pynm|dm 5-one
| are obtained, the characteristics of which are the following:

- "H NMR spectrum:

20 1.61 (s, 3 H); 1.83 10 2.02 (m, 2 H); 2.62 (t, J=7.3 Hz, 2 H); 3.26 to 3.42
(m partially masked, 6 H), 3.56 to 3.62 (m, 4 H); 3.86 (d, J=12.5 Hz, 1 H);
4.08 (d, J=12.5 Hz, 1 H); 4.82 (s, 1 H); 7.14 to 7.23 (m, 3 H); 7.24 to 7.33 (m,
2 H).

Mass spectrometry: method B



Mass spectronetry: nethod A 15Retention tinme Tr (mn) = 0.85 [MtH +: mz
425; [MHCO2H-H-: mz 469 Optical rotation: OR = -45.1+1-1.0; C=2.151

ng/ 0.5 m. DVBO. The above purifications also produce 36 ng of the
second di ast ereoi soner, (R)-14(S)-2-hyd roxy-2-phenyl et hyl)-2-met hyl-7-norp
ho | in-4-y ééﬂé .

20f | uor onet M ) 2010 WAL o0- 11 i i dazo[ 156- a] pyri nm di nPETHR20t0(QAHBE3 11:
(S)-1-((R) -2-Hydr oxy- 2- phenyl et hyl ) -2-met hyl - 7- nor phol i n- 4- :
y1l-2-trifluorone er 1Him dazo[l ,2-a]pyrimid i n-5-one
Exanple 1, usi ng%qﬁ‘ (m'“) 4.27

(R S)-2- rrethyl 7-nor phol i n- 4 y1l-2-trifluoronethyl-2, 3-di hydro-1Him dazo[ 1,
2-a] pyrirnidin- 54 r‘ibﬁ) &rh42d according to the protocol of Exanple 1j but
using the

(R, S) - 7- chl or o- 2Onpfichlwigtian:iOR vorlomethy 1622 576 myt. B nilDNMBOdazo[ 1, 2- a] pyri
md in-5-one described in Exanple 1h) and 0.155 m of

(R) - 2- chl or Exepplert;| ¢8)aMeéthyN7miorpholihiagl-142-phertxyetiylpeliri-

chr omat ogr ap] el hl or onet hane/ net hanol 97/ 03) and t hen
purificaPi o%%’gﬁéﬁ)ﬂ’%@r Y@@ﬂ@'ﬂﬁﬂ*ﬂ’@l{b?rﬁ]ﬂyrmdmré'%e by passing .

through a silica colum (eluent: dichloronethane/ nmethanol/triethylam ne

98/ 02/0..5), 40 ng of (S)-1-((R) -2-hydr xy 2- phenyl et hyl )-2- net-hyl- 7- nor pho-

10l i-n-4-y1- 2- trlfluoronethyl 2,3-d i ,
I'n-5-oneare obtained, the char act v?,hl ch are the fol | ow ng: 1H
NVR spectrum 1.10 (s, q/ﬁw N25(dd J=6.8 and 13.5 Hz, 1 H);"
3.38t0 3.49 (m 4 H); 3.64(m06vl7|); (d, J=12.5 Hz, 1 H); 488(5,1
H.; 5.05to 5.13 (m 1 H); 155.55 (d, =4 Hz, 1 H); 7.20to 7.45 (m 5 H).
Mass spectronetry: nethod B Retention B Tr (min) = 3.48 [MrH +: m z 425;
[ MFHOCRH-H| - nfz 469 O |

Eki midazo[1l ,2-a]pyrimid -

The product is prepared according to the procedure described in
Example 1, using 100 mg of (S)-2—methyl—7-morpho[in-4—yi-2-trif|uoromethyl-
2,3-dihydro-1H-imidazo[1,2-a]pyrimidin-5-one (Example 1)) and 143 mg of
10 (2-bromoethyl)phenyl ether, replacing. the sodium hydride with caesium
carbonate. After purification by silica column chromatography (eluent:
dichloromethane/methanol 97/03), 124 mg of (S)-2-methyl-7-morpholin-4-yl-1-
(2-phenoxyethyl)-2-trifluoromethyl-2,3-dihydro-1H-imidazo[ 1 ,2-a]pyrimidin-5-
one are obtained, the characteristics_of which are the following:

15 H NMR'spectrum:

| 1.69 (s, 3 H); 3.35 to 3.44 (m, 4 H); 3.59 (t, J=4.7 Hz, 4 H); 3.63103.73
(m, 1H); 3.74 to 3.86 (m, 1 H); 3.92 (d, J=12.5 Hz, 1 H); 4.10 to 4.30 (m,
3 H); 4.88 (s, 1 H); 6.83 to 7.00 (m, 3 H); 7.24 to 7.32 (m, 2 H).

Mass spectrometry: method A
20 Retention time Tr (min) = 0.95
[M+H]+: m/z 425.

Example 7: (S)-Z-MethyI-T-morpholin-4-yl-1 -(2-phenyisulfanylethyl)-2-
trifl uoromethyl-2,3-qlihydro-1 H-imidazo[1,2-a]pyrimidin-5-one



Optical rotation: OR = +75.0+/-1.4; C=1.794 ng/0.5 nl DMSO. 20The above
purifications also produce a second di astereoi soner, (R -1- ((R)-2-hyd
roxy- 2- phenyl et hyl ) - 2-nmet hy1l- 7-rno rpho lin-4-y1-2- trlfluoronethyl 2,3- d
i hydro-1Hi m dazo[ 1, 2- a]pyrlmld i n-5-one. Exanple 12:

- (25) - 2- Met hy, - 1- et hyl - 2- phenyl et hyl ) - 7-

nor phol i n- 4- Wﬁgﬁflﬁ)ﬁ onet hy1- 2, 3-di fﬁ%ro 1H i mi daP}TFR201BAAS1S7Si n25
5- one A sol ution of 800 ng of sodium hydroxide in 5 ml of water and
then 90 ng of tetrabutyl ammoni um hydrogen sul phate and 524 ng of (R S)-2-
brono- 1 -phenyl propane in 5 mM of tetrahydrofuran are added, at anbient
tenperature and under an argon at nospher en ca solution of 400 ng of
(S)-2-nmethyl-7-norpholin-4-yl-2- tr hyl- 2, 3-di hydro- 1Hi m dazo[ 1, 2-
al - pyrimdin-5-one (Exanple 1j) \h) m of }t ol uene. The m xture obtai ned
is then heated at 60C for eighteen tours. After cooling, 50 ml of ethyl
acetate and a saturated aqueous sol ution_ofsS sodiumchloride are added to
the resulting 10 m xture. The organic is separated and then dried
over magnesi um sul phate, filtered and cengentrated under reduced pressure.
The residue obtained is purified by silica chromatography (el uent:

CH2C12/ MeOH: 97/ OBje Ssro@sictt 5 @rasarddOadtbraing? td qabdph%cwaufé" de%cﬁféé# jhed on
a chiral - Conditions: stationary phase: Chiral pa

ol
mobi | e phaseéJXéEPEH 115“‘\"08%0%@& ahéSy-2asthyhémorpbotimd- )d{Zatrlﬂuommemybse

(97" et oy 20 LR D BROEE R i E Rttty 1) ano adm o

trifluor 5net2+ioﬂerﬂo&h§liplh;edylosﬂslﬂhidﬁ despidcing -tak P¥6ditind Y dBdE NRitR @ad iR
obtained in th for mﬁ{wa si ngl e di astereoi soner of undeterm ned confi gura-

20 tion on tcf?é PriRet Alfer d?iéﬂfﬁaﬁ%l bue sttigar getusan schromategraphy h (aluent: he

;01)'10;/“;)”% 1%&%N%ﬁ%f:§héﬁ@%hanol 9;@3?196 ﬁwq_ér?gﬁggﬁ%th%s%rpn?ﬁ(ﬂM 3 bk

to 3 71 (m4 (- Me"yjﬁ“ﬁa”Yfethm'mﬂﬂt&rﬁe(mﬂ é?gs;&i&yardﬂZH ~ifnidthzo[4; Zzgﬁ]p@ﬂml-% 512 2
2 H) |vas S Siﬁgé PP ElS 9&%% gharactetri%tlcs of Wth“l are thelj%ollom to (m
10 "H NMR spectrum:

1.62 (s, 3 H); 3.05 to 3.17 (m, 1 H); 3.20 to 3.34 (m, 5 H); 3.40 to 3.51
(m, 1H); 3.55 to 3.64 (s, 5 H); 3.83 (d, J=12.5 Hz, 1 H); 4.10 (d, J=12.5 Hz,
1H); 4.86 (s, 1H); 7.26 (t, J=7.5 Hz, 1 H); 7.34 (t, J=7.5 Hz, 2 H); 7.44 (d,
J=7.5Hz, 2H).

15 Mass spectrometry: method A
- Retention time Tr (min) = 1.01
' [M+H]+ m/z 441.

Example 8: (S)-2-Methyl-7- morphohn-4-yl 1-((R)-2-phenylpropyl)- 2-tri-
_ ﬂuoromethyl-2,3-d|hyd ro-1H-imidazo[1,2-a]pyrimidin-5-one

e

o

20 | | | |



Retention time Tr (mn) = 4.30 [ MtH +: m z 423. Exanple 13:
(S)-2-Methyl-7-nmorpholin-4-y1-1-((R) or (S) -1-phenyl propyl)-
2-trifluoromethyl-2, 3-di hydro-1Hi m dazo[ 1, 2- a] pyrimdin-5-one 0 5

The chromat ogr aphi ¢ separation described above, in Exanple 12, al so gave

11. 2 of reosi omer of () -2-methyl-7- rm hoI|n 4- 1-(1-
phenyrgropqu“‘lqﬁﬁhlgb?iignet hyl - 2, 3- di hy8@r o- 1H i ni dazBC E%Pb@'ﬂ%ﬁ@ﬁn 5- on
e, of undeterm ned conflguration on the benzyl chain and t he
characteristics t he foll ow ng ect rum .90

(t, J=7.5 Hz, 3 ﬁghelgprggli.l?cthis grqz@areg 3gcqrding’ j}p;tFﬁ] prgc ure3d§gcr(|tp@d 4m|_|)
3.62 (m 4 I‘Exarﬁpl%@ (G‘smd-‘l@ %g“Bf E()é P.ﬂmelﬁyll’;a nﬁl_igrphél’rr#)a sy %"%lgugyrdﬁée@gl 48 (t,

J=7.5 Hz, 88
J=7.5 Hz, 5233+q;|hydroslé—l-(rdldaza[71 2&a]ﬁzynnﬁdlﬂ}5 onaséExmepler‘q)rmm/ 1433trhgpd)fB
Ret enti on t|

(S)-2- Met hyl -~ r{f}?ﬁ%&%qﬂ%oﬁ?ﬁid 0(5'?9 ﬂ’ip@) ng Hﬁlelﬁxqraeo\g@h )caeglym carbo-

2 Lri f1 u6r onetby Afidr Jpukitatled - thtsiiehladink, hadpatblfHh et ichloros The
chiral separatijon des\?%rl bed above, in Exagg e 12, gl spWy ve 40 of the

second di astBetanednethasel (93Y03), ri@thig of %meﬁhsd-Tymotpmdlm-4—yl -1- ((R

05 of i M eIRRRY 0% iSO 2 'é“eﬁﬁ%moﬁé arlbsrf‘?m‘%'i-”_ o

charact eri stdin<-ofe whé olxairiedl.t he fol | owi ng: -

The two diasterecisomers of (28)-2-methy|-7-morpholin-4—yl-1 ~(2-
10 phenylpropyl)-2-trifluoromethyl-2,3-dihydro-1H-imidazo[1,2-a]pyrimidin-5-one
- were separated by chiral chromatography:

Stationary phase: Chiralpak AD, mobile phase: EtOH (04%)/MeOH
(01%)/heptane (95%).

The first diasterecisomer is concentrated so as to give 17 mg of (S)-2-
15 methyl-?-morpholin-4—yl-1-((R)—2—phen'ylpropyl)—2-triﬂuoromethy|—2,3-dihydro-
1H-imidazo[1,2-a]pyrimidin-5-one, the characteristics of which are the follow-
ing: '
"H NMR spectrum:
1.25 (d, J=6.4 Hz, 3 H), 1.68 (s, 3H); 3.32 to 3.51 (m, 7H); 3.60 to

20 3.67-(m, 4H); 3.91 (d, J=12.4 Hz, 1 H); 412 (d, J=12.4 Hz, 1H) 4.87 (s.
1H)720t0724(m1H)725to736(m 4H)

Mass spectrometry method A
Retention time Tr (min) =1.01
[M+H]+: m/z 423,

25 Example 9: (S)-2-Methyl-7-morpholin-4-yl-1-((S)-2-phenylpropy!)-2-tri-
fluoromethyi-2,3-dihydro-1 H-imidazo[1 ,2-a]pyrimidin-5-one



1H NVR spectrum 0.89 (t, J=7. 4 to 2.08

=7.5 Hz, 3 H; 1.71 (s, 3 H; 1.9
(m 1 H; 2.52t02.59 (m 1 H; 3.38(m 4H; 3.61 (m 4 H; 3.98 (d,
J=12.7 Hz, 1 H); 4.12 (d, 10J=12.7 Hz, 1H) 4.50 (dd, J=7.1 and86Hz 1
H);492(sl ; 7.21 (t, J=7.5 Hz, 7.29 (t, J=7.5 Hz, 7.55

¢ 2 T a2 thgi3s ERanpl o 15 é*g?t hod B REter}’éTIFRtZIOr‘erIO513(7m " =

(S) 2- Met hy1l- 7- nor phol i n-4-y1-1-[ 2- (4-norphol i n-4-yl - phe
nyl)ethyl]-2-trifluoronethyl-2, 3-dijiydro-1Hi m dazo[ 1, 2-a] pyri m|d| n5- one

135 ng of 2-(4-norpholi nophenyl)et/{ﬂ%nol and 223 ng of pol yner-supported

tri phenyl phosphi ne (3 nmmol/g) arega cr,a solution of 100 ng of
(S)-2-methyl -7-norpholin-4-yl:-2- pomet hyl- 2, 3-di hydro- 1H-i m dazo[ 1, 2-
al- pyrimdin-5-one (Exanpl e(ii in'5 of .tetrahydrofuran. After stirring
for five 5 mnutes at anbi en® nper.at

azodi carboxyl ate is added. The resulti
overni ght at anbient tenperature. Aft iltration, the filtrate is
evapor at ed under reduced pressure. Th si due obtained is purified by
silica colum chromat ography (eluent: dichloronethane/ net hanol 97/03), so
as to give 40 ngof (S)-2-methyl-7- 10 . . . N _
nor phol i n-4-y1- 1-{63 % %ﬁ%‘fﬂfﬁﬁtt?%oﬁwer&%ﬂ??s’é@ Eyepie 815 cPOSYRIEASE. 2, 3- di
~hydro- 1H i nhglago |14921g1 I i - E] l__%n_ are
e Pol ot o o0l Rute T o R g molhetiias 964 (S bhanbrolEs. 0°
to 2.98. (mtr%uayomstmlﬂﬁodabym llﬂ-lmldam[W*a]Byl’BﬁidlmS&rﬁs thencharadteris- 62 to

3. 67 7 H; 3.84 (d, J=12.5 Hz, 1 4.11 (d, -
J=12. (ml% E@%&?Wﬁ%ga‘@" %wn% 88 (d, J= g 6 H, 2 H; 7,'0|€;|)(d, J=8$6 He,
2 H. Mass spect!(I_c‘)rKﬁhr_r2 pegg_t hc:)d A Retention tinme T_r (rn' n) = 0.87

%z.

re, 0.12 m of diethyl
g reaction mxture is then stirred

1.08 (s, 3 H); 1.26 (d, J=6.8 Hz, 3 H); 3.35 to 3.70 (m, 12 H); 4.05 (d,
J=12.7 Hz, 1 H); 4.88 (s, 1 H); 7.18 to 7.25 (m, 3 H); 7.27 to 7.34 (m, 2 H).

Mass spectrometry: method A
10 Retention time Tr (min) = 1.01
[M+H}+: m/z 423.

Example 10: (S)-1-{(S)-2-Hydroxy-2-phenylethyl)-2-methyi-7-morpholin-4-
yl-2-trifluoromethyl-2,3-dihydro-1H-imidazof1,2-a]pyrimidin-5-one

0

/I\">/CF o
o\/l é

15 The product is prepared according to the procedure described in
Example 1, using 200mg of (R,S)-2-methyl-7-morpholin-4-yl-2-trifiucro-
methyl-2,3-dihydro-1H-imidazo[1,2-a}pyrimidin-5-one (prepared according to
the protocol in Example 1j but using the (R,S)-7-chloro-2-methyi-2-trifluoro-
methyl-2,3-dihydro-1H-imidazo[1 ,2-a]pyrimidin-5—6ne described in Exam-



20 MtH +: m(z 494; [M2H 2+: mz 247.5 (base peak). Exanple 16:

(2S) - 2- Met hyl - 7- (nor phol i n-4-y1)-1-((R) and '
(S)-1-phenylethyl)-2-(trifluoronethyl)-2,3-di hydroi m dazo[ 1, 2-a] pyrim din-5
(1H) -one Stage b: 190 ng of

(S)-7-chlora- 2 J!‘u él phenyl ethyl)-2-(trifluoroneth

2, 3-di hydromgﬁi éoi%ﬁ pyri ni di n-5( 1H) 0one and 3 nl P& ”E’é@ﬁﬂ@mﬁ?@'@re

i ntroduced into a round-bottoned flask. The resulting mxture is heated at
ture i s concentrated

80C f 30 m h
under Or5 red[??:'@d 'ﬁ?@%@tﬁ grml_(lz_%g @%‘8@8% rge B %chy replactng e RYEr aphy
(el uent : CHAGRIALAUMP Tehbtud) béifatbO agltivead%lﬁwg'rg'l@fmgji of 2odZitHERyRT the

two di ast ereol sonmers of

(2S) - 2- met hyammaniem peidoide 4B§FE)AGD Qﬂﬂftqmtmmﬂcetmylby preparafivel OIS layld) - 2, 3-

the”f ol I ow nem sk okt ke By BBSsne Wrcidly & o %52%6@%5@’{(@&%5?20%?3
th: 1.8 t t

vkvll) e 413f0 dgc%lg?&rrhémanélrh&thaﬂaoﬁ‘t?teflﬂ»larﬁrnE @a!@ig k), "DIOO:fn%Q)f Ps)ﬁé@zin o 65

H; 4.17 (d, hyﬂf%{-@ F}hteanEtBH) El)memwg-merphohw ylaz-trmwsomethyez:%da-i) 4. 86

127 s e, 1 ydpitrbintatdl o B sbhe s hButed ok e ed i A"

Ret enti on tiwRichraréthéjoliswih@®3 and 0.94 with 2/3-1/3 m xture of
di ast er eoi soners MeH +: m-z 409 20 Stage a: 200 I

- ngof (S) -7-chl oro- %wmgéegﬂ-@ﬁ]ﬁluoronet hyi- 2, 3- dlhydro 1H : '
i mdazo[ 1, 2-a] pyri m di n-5-one prepared (Exarrple li) in5mM of tetrahydro-

furan, 492 mg of {Rq3; BRENYIS @RNILodthP 34408 HiPSYR S 8BRAT, LEH),
3.56 (dd, J=2.9 and 14.4 Hz, 1 H); 3.65 (t, J=4.9 Hz, 4 H); 3.85 (d, J=12.5 Hz,
1 H); 4.18 (d, J=12.5 Hz, 1 H); 4.90 (s, 1 H); 5.06 to 515(m 1 H); 5.60 (d,
J=4.4 Hz, 1 H); 7.23 to 7.43 (m, 5 H).

Mass spectrometry: method A
15 Retention time Tr {(min) = 0.85
[M+H]+: m/z 425; [MHCO,H-H]-: m/z 469
Optiéal rotation: OR = -45.1+/-1.0; C=2.151 mg/0.5 m| DMSO.

The above purifications also produce 36 mg of the second diastereo-
- isomer, (R)-1-((S)-2-hydroxy-2-phenylethyl)-2-methyl-7-morpholin-4 -yl-2-tr|-
20 fiuoromethyi 2,3- dlhydro 1H- 1m:dazo[1 2-a]pyrimidin-5-one.

Example 11:(S)-1 ((R) 2-Hydroxy-2-phenylethyl)-2-methy|-7-morphol|n-4-
yl-2-trlﬂuoromethyl-2,3-d|hyd ro-1H-imidazo[1,2-a]pyrimidin-5-one

o]
/f‘\ N’>,CF3
N/J\N

o

J

o)

The product is prepared according to thé procedure described in



tri phenyl phosphine (3 nmol/g) are introduced into a round-bottoned fl ask.
25 After having stirred for 5 mnutes at anbient tenperature, 275 ng of
di et hyl (E)-diazene-1, 2-di carboxylate (DI AD) are added. The reaction

m xture i s subsequently stirred for 4 hours at anbient tenperature before

: : . . q
the rosi due WO BRIVEOEATE, <1 1 ca”chr omiibor aphy (el ubH IFRABGOIHIE «

96/ 04) so as to give 30 200 ng of a 90/10 mﬁ('éurle (2)1;7'Ighe t wo 1373

et hy - 1- ( 1-DRETPRCL by A510. A7BIRR G or AP S AE R B o A To-

a] pyri ni di n- rﬁéﬂﬂjﬂ -2 dihytie 1 Bhptiesioi | IZSé]lpﬁ]ﬁnﬁHml@(ﬂbﬁé" (ﬁfc—fbér@@ éd&gm\vgn&i Mass

spectronetry: nethod B Retention tine
(90% 10% ni xther BTOE?CQﬂl‘QiSE’@@BMGSU rRstsysing Npef (R, Sk - z:htm'e 2- Mlnq:HZetrlﬂnoro—

i n-4-
L e RS R el o
112- (4- Mt hq)dgplﬂm)raﬂd &L 5% Il 202 (Rl)-aeshiorb= 17pﬁ§|ﬁ)ﬂ6m|ah6t AAftdr %uﬁfcélﬂuon by
hydro- 1Hi m i dazo pr oduct prepared

accordi ng t GlGRY }%@@Jﬁ?‘é@%yzﬁ'ﬁ@@ idfpl‘@(gﬁqﬁt@aqe?n@ha@l B@’(D&iganﬁ then
gmzj 8 ' g‘zt %Y_l%qﬂf%ﬂ@{?ﬁﬂ)xg)pé%%ﬂeaﬁe ?’I_gll\ﬁgdéﬂd TR o kné Bh&Y rﬂymp%'ssmg one
. through a silica column (eluent: dichloromethane/methanolitriethylamine
- 98/02/0.5), 40 mg of (S)-1 -((.R)=2-_fhydroxy-_2-phenylefhyl)—2-methyl-7~morp_ho-
10 Iin~4-y!-2-trif!uoromethyle2,3-dihydr0-1 H-imidazo[1 ,2—a]pyrimidin-5-6ne - are
obtained, the characteristics of which are the following: -

'H NMR spectrum:

1.10 (s, 3 H); 3.25 (dd, J=6.8 and 13.5 Hz, 1 H); 3.38 to 3.49 (m, 4 H);
3.64 (m, 6 H); 4.07 (d, J=12.5 Hz, 1 H); 4.88 (s, 1 H); 5.05 to 5.13 (m, 1 H);
15 5.55(d, =4.2 Hz, 1 H); 7.20 fo 7.45 (m, 5 H).

Mass spectrometry: method B

Retention time Tr (min) = 3.48

IM+H}+: m/z 425; [M+HCO;H-H]-: m/z 469

Optical rotation: OR = +75.0+/-1.4; C=1.794 mg/0.5 ml DMSO.

20 The above purifications also produce a seécond diastereoisomer, (R)-1-

((R) -2-hydroxy-2-phenylethyl)-2-methyl-7-morpholin- 4-y| 2-trifluoromethyl-2,3-
dihydro-1H-imidazof1 .2-alpyrimidin-5-one.

Example 12:(2S)-2-Methyl-1-((R)  or (S)-1-methyl-2-phenylethyl)-7-
morpholin-4-y|_-2.-triﬂuoromethyl-2,3-dihyd ro-1H-imidazo[1,2-a]pyrimidin-
25 S5-one



. 15 repl acing the sodi um hydride wi th caesium carbonate. .

After purification

by silica colum chronmatography (el uent: dichloronethane/ net hanol: 98/02),

39 ng of

1-[ 2- (4- met hoxyphenyl ) et hy1] - 2, 2- di net hy1- 7- nor phol i n- 4-y1- 2, 3-di hydro 1H-|
. p; One are obtain the characteristics of whic re

%’BY%M% Zpect rum %% 21 (s, 6 mPCJIEBzQEOIOﬂﬂa Hz 2

H; 3.32 to 3.38 (m 2 H); 340t0345(m 4 H; 3.59 (s, 2 H; 3.61to

m dazol[ 1, 2-
the foll ow

0 3.65 (m 4

H; 3.72 (s, 3 H,; 4.78 (s, H) ; 686 (d, J=8.6 Hz, 2 H);
(d, J=8.6 Hz, 2 H). Mass spectronetry: ,A Retention tinme Tr (mn)
0.84 [MH] -1-: m.z 385. 5 Stage d: '6J\

22D|nethy17norpholln4y123

i m dazo[ 1, 2-a] -

7.14

pyri m di n-5-one - A m xture gof

7-chl oro-2, 2-di nnet hy1- 2, 3- di hydro 1H i m dazo[1,2- a] pyrimdin-5-one and 10
m  of m)rphol I ne i s heat ed at 120C for 1 . After 10 cooling, the
reaction mxture is concentrated under re d pressure. The residue

obtained is purified by silica chromatography (el uent:

%ﬂm%pn of. §A0 mazofy sadiyns Sdroxide b pimbohwsjer andi thes- one,

so as to gi

2,2-di methyl-7-

ve 650

the charact [ S 5
spect ronetr ?0 l$rr]Tgt ﬁﬁé@t&a%%’l%mﬁﬁuﬁhﬁy@@ééﬁ%[}%haw and 524 mg ISR S)-2

7- Chl or 0- 2, erdmme‘t-pinenjzlpmparieyd'r & rhH-df niedrhy {itofGran] pye lanjdtédn%toambléhtS g of

CH2C12/ MeOH 97/ 03)

7- hyd 2 2-di neth 3-di hyd 1H da 0d 5-one
'andySEOn¥ of SR I E#/l?é‘%o 9&% é?lr%goﬁrétn’?“?ﬁﬁiﬁ%% éﬁa] s '6'“8” szﬁgolrgﬁ)tqfoned

fl ask. The

10

15

20

25

r(swtrhleﬂgn-mmbmnhaz JiefifiRrdpdtil-2 B 8fhybRS-1HRRR8a Y B a)-
pyrimidin-5-one (Example 1j) in 5 ml of toluene. The mixture obtained is then
heated at 60°C for eighteen hours. After cooling, 50 mi of ethyl acetate and a
saturated aqueous solution of sodium chloride are added to the resulting
mixture. The organic phase is separated and then dried over magnesium
sulphate, filtered and concentrated under reduced pressure. The residue
obtained is purified by silica chromatography (eluent: CH,Cl./MeOH: 97/03)
so as to give 110 mg of a residue which is purified on a chiral column:

Conditions: stationary phase: Chiralpak IA; mobile phase: EtOH
(05%)/heptane (95%) then, second stationary phase: Hypersil C18 Elite,
mobile phase: ACN (40%)/H,0 (60%).

- 8.2mg of'(_S)-2-methyl—1-'('-I'.-methy]-2-phen'yiethy!)-?-morpho[in-4-yi—2—'

trifluoromethyl-2,3-dihydro—1 H-imidazo[1,2-a]pyrimidin-5-one  are thus
obtained in the form of a single diastereoisomer of undetermined configura-
tion on the phenethyl chain and the characteristics of which are the following:

'H NMR spectrum:

1.31 (d, J=6.8 Hz, 3 H); 1.66 (s, 3 H); 3.01 to 3.13 (m, 1 H); 3.35 to

3.43 (m, 1 H); 3.45 to 3.49 (m, 4 H); 3.65 to 3.71 (m, 4 H); 3.74 (s, 1 H); 3.87

(d, J=12.2 Hz, 1 H); 4.06 (d, J=12.2 Hz, 1 H); 4.86 to 4.92 (m, 1 H); 7.15 to
7.25 (m, 3 H); 7.28 to 7.35 (m, 2 H). '

Mass spectrometry: method B



WO 2011/ 00111269PCT/ FR2010/ 051373 After cooling, the reaction mxture is

concentrated to dryness under reduced pressure. lIce is added to the residue
obt ai ned, and then concentrated sodi um hydroxide is added until a pHin the
region of 5-6 is obtained. The solid formed is filtered off so as to give 1

g of 7-chlo 1- 2, 3-di hydr o- 5i m dazo[ 1 rimdin one,
in the for m“@PZ%&Bﬂ@W% i d, the char aé eris- tics oP&ﬁéﬁéo'&W@%ﬁ@

foll ow ng: Mass spectronetry: nethod B [MrH +: nlz 200; [:\/H—I]_._gizléQg.
Stage b: 7-Hydroxy-2. 2- drolHi m dazo[ 1, 2-al pyrim din -one
0 ONN - The ﬁ%@@@%ﬂ '@eﬂy(m ‘ gf according to the procedure descri bed
In stage g of EXx g5go .

4, 4-di nmet hyI i m dg%'ll'ﬁ'& szzzﬁu deneam ne hydrobrom de, 4 m of diethyl

‘mal onate and_ 2.8 of sodi um net hoxi de. 4.5 150f
7- hydr oxy- 2 EZ‘Q}Wﬁl%e'l?m@)'Z Meﬂnﬂﬂdmfmhollmﬁ'ﬂgdf(ﬁRpoaKﬁy|-1 -phenylprogpyd)-ar e

4 400 net hy 2 Ao Fﬂ‘ﬁétaﬁ# E@"ﬂ%lib‘f%fﬁvaa"mﬁr BN NH

- The chromatographic separation described above, in Example 12, also
gave 11.2 mg of a first diastereosiomer of (S)-2-methyl-7-morpholin-4-yl-1-(1-
phenylpropyl)-2-trifluoromethyl-2,3-dihydro-1H-imidazo[1,2-a]pyrimidin-5-one,
of undetermined configuration on the benzyl chain and the characteristics of

10  which are the following: |

'H NMR spectrum:

0.90 (t,-J=7.5 Hz, 3 H); 1.57 (s, 3 H); 2.34 to 2.47 (m, 2 H); 3.39 (m,
4 H); 3.62 (m, 4 H); 3.86 (d, J=12.7 Hz, 1 H); 4.13 (d, J=12.7 Hz, 1 H): 4.48 (t,
J=7.5 Hz, 1 H); 4.88 (s, 1 H); 7.25 (t, J=7.5 Hz, 1 H); 7.30 to 7.36 (t, J=7.5 Hz,

15 2H); 7.55 (d, J=7.5 Hz, 2 H). - -

Mass spectrometry: method B
Retention time Tr (min) = 4.25
[M+H]+: m/z 423,

Example 14: (S)-2-Methyl-7-morpholin-4-yl-1-((S) or (R)-1-phenylpropyl)-
20 2-triffluoromethyl-2,3-dihydro-1H-imidazo[1,2-a]pyrimidin-5-one



A 1.4 H3Cis The process is carried out according to the procedure described
in 20 stage f of Exanple 1, using 21 g of 1,2-diam no-2-nethyl propane and
25.3 g of cyanogen brom de. 46 g of

4, 4-di et hyl i nni dazol i di n-2-yli deneam ne hydro-broni de are thus obtained,
in the form t he charaterlstlcs of h are the

f ol | owi ng: s@t@%@ﬁﬁetry net hod B ﬂM+H] + mz 1%-‘- FREQUHPPASTS:
(25) - 6- Fl uor o- 142- ( 4- net hoxyphenyget hy11- 2- et hyl - 7-

(norphol i n-4-y1)-2-(trifluoronethyl)-2,3-difiydroi m dazo[ 1, 2- a] pyri ni di n5

5(1H)-one Stage e: The two enantioners of F
(2R, 2S) - 6-fl uoro-142- (4- met hoxyphenypet hy, &-@VF 7- (nmor pho
m|i d [1,2-a]- 10
CH¥ ofrat ogr aphy using 130 ng of

n-4-yl)-2-(trifl uoronethyl)-2,3-di hyd rlb

pyri mdi n-5(1H) - one were separated

the racemic m xture: Stat.ionary ph yChi ral cel~QJ 20 pm nobile phase:
Et OH (1009 . 62 ngy of

(29) - 6-fl uoro-142- (4- met hoxyphenypet hy1] - 2-\get byl - 7- (mor phol i n- 4-
yl)-2- (trlfluororrethyl) 2, 3-di hydr oi m dazo[ 7-Z- a] pyri mi di n-5(1H) -one are
t hus 150bt ai ned, the characteristics of which are the fol I ow ng: 1H NWR

?ﬁ]eCtlr llfl)m (gogz'\/"ﬁ'])ne chiral 5‘]’3%%3'65 ﬂéﬁ%’r'?beg gé%zlé mul]‘la%?gmgléﬁf élgb &;g&_g 33921
(d J=12.3 W4R,5 mgrgf the. seond, didstécisdrizer 6f (9):2- -eRly{Mmotpitold-4/-131H) ;
15 (d J= 8hen%ropyl)l_g—tnﬂuoromethyi 2,3~dihydro- 1H- Imldazo[1 ,2-a]pyrimidin-5-one,
5 . of undetermined configuration on the benzyl chain and the characteristics of
which are the following: |

'H NMR spectrum:

| 0.89 (t, J=7.5 Hz, 3 H); 1.71 (s, 3 H); 1.94 to 2.08 (m, 1 H): 2.52 to 2.50
(m, 1H); 3.38 (m, 4H); 3.61 (m, 4 H); 3.98 (d, J=12.7 Hz, 1 H); 4.12 (d,

10 J=12.7Hz, 1 H); 4.50 (dd, J=7.1 and 8.6 Hz, 1 H); 4.92 (s, 1H); 7.21 (¢,
J=7.5 Hz, 1 H); 7.29 (t, J=7.5 Hz, 2 H); 7.55 (d, J=7.5 Hz, 2 H).

Mass spectrometry: method B
Retention time Tr (min) = 4.14
[M+H]+: m/z 423.

15 Example 15'(S)-2-Methyl-7-morpholin-4-y| 1- [2 ~(4-morpholin-4-yl-
phenyl)ethyl]-z-trlﬂuoromethyl 2 ,3-dihydro- 1H-|m:dazo[1 2-a]pyr:m|d|n- .
5-one



20Mass spectronetry: nmethod A Retention time Tr (mn) = 1.01  [MtH +: mz
457. Stage d: (2R 25)-6-Fl uoro-112-(4-met hoxyghenyflethyl]-2-nethyl-7-

(morpholin-4-y1)-2-(trifluoronethyl)-2,3-di hydroi m dazo[ 1, 2-a] gyri m di n5(11
-1)-one 243 nmg of caesium carbonate and 120 rrg of 4-met hoxyphenet hyI

brom de are ] | uti on of 120 of (2R, 25)-6-fluoro-2- rre

(nor phol i n-4@€€?€&{1@?ﬁﬁ)uoromt hyl ) -2, %%dl hydr oi m da?@[Ti BZQ él n- 5( 1

Hoone in 5 m of acetonitrile. The reaction mxture is then heated at 60C

for 10 seven hour t | i n t he re xture_is concentrat ed

~under reduced pre u'ﬁ %g %I?‘? r@B?'ﬂ"W@ﬁ%‘hﬂ”?@ 3% 3dng9f pobiaele are

added to the:‘.Lrp@@rtderlmérWIpﬁﬁsphTﬁ@% Biilg) ahd1ad ea§o§§%Mtﬁh§Q ogi r‘ng% fover
en concentrated un uce

magnesi um sul phate, filtered and t e er re pressure.

The resi due (Sh2amety7smptphalinedtyba-téfludremetiy-gitiydephii-itret amojt ;2-d}-

(2R, 25) - 6- 1 IATEr AR ERBmpie Irinrs B R JpfonidfaRia. Afeneianaifor ey ) 2

(trifl uosonmahimytds &, anﬂléﬁlﬂbrﬂpéi*a@lﬁéob H22mpbPdietHi ﬁk(ﬁdlééryd}( aRSis ddted.

characteri st_ll cs of which are the follow ngi Mass spectrorretry met hod
B 20Ret ent i ofl'& r¢fMtNG [gAGHPNMiXtyre IBMiRE stinigdz ovgmighttai gambient tempera-

2R, 25) - 6- FI (o) 7 l. triflyor I di hydr
E)| A da)zo[ L EHR{ pAffernnﬁﬁEY&% (Wﬁr%rﬂé) id 'evépgljak cﬁ]l.fptdﬁr é'e e;g'ér%%t%? TRe A MY
(2R, 23) - 7- chiesidoe 6 obtained- Es—rpfuriﬁedi By( sllich! conmnet ayrb}nazoéuaéhgy@@%m dazo[ 1
, 2-al pyrimdj, r(q one in nmor phol i ne i s heated at C'for three
hours. Aft er(J @HB ”%haf'?/@@@ﬁ@?'l aﬁ/%’xﬁﬂrﬁﬁ ita gve oM Bia 0At(S)-2amedhyl7educed
pressur 5 L\l _ R d.to the
resi duqubt arﬁé]repgﬁ)luffrﬁeﬂ ‘Mgé %@& imé’l ﬁ#lg%f H?ES ﬁ‘%"?‘)ﬁ'[?z’?ﬁ%gr?és. um

sul phat e, filydes-gHl- landazcb{érQ-a]myummneﬁ-ede umﬁecharedmsdc@bere e ths to

give 220 ngfo[iﬂngR 25) - 6-fl uoro-2-nmet hyl-7- (Mor phol i n- 4-
y1)-2-(trif|?| Pr@thyl) 2, 3-di hydroi m dazo[ 1, 2-a] pyri m di n-5(1H) - one t he

*H NMR spectrum:

1.53 (s, 3 H); 2.70 t0 2.81 (m, 1 H); 2.86 to 2.98 (m, 1 H); 3.02 to 3.08

15 (m, 4 H); 3.35 to 3.58 (m, 6 H); 3.62 to 3.67 (m, 4 H); 3.70 to 3.75 (m, 4 H);

3.84 (d, J=12.5Hz, 1 H}, 4.11 (d, J=12.5Hz, 1 H); 4.88 (s, 1 H); 6.88 (d,
J=8.6 Hz, 2 H); 7,08 (d, J=8.6 Hz, 2 H).

Mass spectrometry: method A
Retention time Tr (min) = 0.87
20 [M+H]+: miz 494; [M+2H]2+: m/z 247.5 (base peak).

Example 16: (2_S)—2-Methyl-?a(mdrphblinA4-yI)-1 «((R) and (S)-1-phenyl-
ethyl)-2-.(triﬂuoromethyl)-2;3-dihydroimida20[1 ,2-a]pyrimidin-5(1H)-one

Stage b:



10characteristics of V\/nich are the follow ng: Mass spectrorretry: met hod A
Retention time Tr (min) = 0.55 [MtH +: nmz 323; [MH}-: mz 321.

Stage b: (2R, 2S)-7-Chl oro-6-fluoro-2-nmethyl-2- (trlfluororrethyl) 2,3-di 15
hydr oi m dazo[ 1, 2-a] gyri m di n-5(1H) - one The product is prepared

bed in stage h of Exanple 1, using 430 ng
of (2R 29 - MO B0 BOTRYET o 2 et hyt 66 0 | O = BCTIFRZ0101051373
2-(trifluoronethyl)-2,3- di)hydrm m dazo[ 1, 2- a] pyr| m di n-5( 1H) - one (as
I(Z(él gtS)e d72gyhpo)s(;@@[a) f%fw)chlloropé ?hﬁ 1 { 1-phenylethyl)-2-(trifluoromethyl)-
trif | uor omet hldiRydofhiausls[-SbidyRinla ol (4 1H3:0RkP Mt Madh!- G- AGARhS- §0
of phosphorus oxly%hl OI’II de. & thﬁédr puri ?‘gr(c!'ﬁl on by silica cgfbﬁﬁ& € gr

chr omat ogr ap‘ﬁ§r 0@@43% into @I|rohhprboﬁemwnﬁasiet'ﬁwmésrﬂﬂr&@&r)uxt@éQs Miedted at

1£ |250r2c8)) 2- rret (3t PRS- SHSTIRPPIing, thedrAginrhmbxtdre is[consentratad wndsm- 5( 1H

)- one &re .@Hme@wesgdn@ Therasideel |§tptﬁﬁle‘6fb3¥"‘3":ﬁ§ @Smkﬁéﬁhg&%% Mass

trometr net hod B Retention time Tr
[Slﬁ/;e(i rli) n}’QHngIMgDIE!t 846/45) so as to give 28 mg of a 1/2 mixture of the two

L S & R PN e

pr oc edure dehmromethyi)2, StcﬁﬂﬁdrﬁlrﬁlﬂaEd[elrmhﬁayhmluﬁrLS'(g Hé—dﬂreo‘cthé gﬁ erls—
trifluorongt h%‘l im dazol i di n-2- 10 ylideneam ne

fI uor opr opar&si é['t’"éc Arethedellewingae di et hyl nal onat e and 440 ngy of SOdI um
met hoxi de 490 ny of "a m xture cont-ai ni ng 50% of :

(2R, 23) 18- f1 uor o- ﬂNMB@&@ctwmet hy1-2-(trifl uoromet hyl ) -2, 3- di hydr 0i 'ni dazo]
1, 2-a] pyrimdin-5(1H)-one are thus obtained, said product being used as it
is in the next stZgd/3 ﬂlﬁxtﬁx&mpdnsféieorsomers with: 1.74 to 1 79 (m,5H); 1.8

h hol j n-4-y1) - trlfl’uororrethyc') 2, 3-
G v of mt GE 30 M 18k TR 4.6 by S o 34 ige3 66 (m 4 H) 3.91 ToroRuden,
((agag; ! (i)rrg(r;] 10|f-l) 4 13 l(J%rJo 122 5mi;|2h0 ?5#) #D1r7pgéldl %35’ %flg 35 Ft)'t ‘?1719| (ﬁoPt?r?e‘#hyr ) - 2,
3-di hydr oi m‘é&ﬁdﬁ 10. 35&1)p§rﬁ6nhod4 945{(nll-‘l)H)Jr7e\1@|t@7 26 (m, 1 H); 7.27 to 7.35 (m,
15 2 H); 7.42 (d, J=7.8 Hz, 1.3 H); 7.46 (d, J=7.8 Hz, 0.7 H).

- Mass spectrometry: method A

Retention time Tr (min) = 0.93 and 0.94 with 2/3-1/3 mixture of
diastereoisomers '

[M+H]+: m/z 409

20 Stage a:

200 mg - of (S)-7-chIo'ro"—2-methyl-2-trifluoromethyl 2,3-dihydro-1H-

'|m|dazo[1 2-a]pyrimidin-5-one prepared (Exampie 1i) in Sml of tetrahydro-
“furan, 192 mg of (R,S)-phenylethanol and 537 mg of polymer—supported
triphenylphosphine (3 mmol/g) are introduced into a round-bottomed flask.

25  After having stirred for 5 minutes at ambient temperature, 275 mg of diethyl
(E)-diazene-1,2-dicarboxylate (DIAD) are added. The reaction mixture is

- subsequently stirred for 4 hours at ambient temperature before filtration. The
filtrate is then concentrated under reduced pressure and the residue is
purified by silica chromatography (eluent: CH,Cl/AcOEt: 96/04) so as to give

30 200 mg of a 90/10 mixture of the two diasterecisomers of (S)-7-chloro-2-



separated by chiral chromatography using 75 ng of the racemi c m xture:
Stationary phase: Welk 01 RR Mbil e phase: 80% heptane 20 % Et OH. 35
ngof ( 2S) - 1- benzy1- 6-f | uor o- 2- net hy1- 7- (nor phol i n-4-y1)-2-(trifl uoro-
Snet hyl) - 2, 3-di hydr oi mi dazo[ 1, 2-a] pyri m di n-5(1H) -one are thus obtai ned,

the char act h the fol] 1H NMR spect 400 M) :

1,63 (s, 3 ﬁ?déébi?f"@m 58 o °@7ﬁov“; "% 06 (o PEHBERROABI5137p, 4)21

(d, J=12.2 Hz, 455(d J=16.5 Hz, 4.61 (d, J=16.5 Hz, 1 H);
hod

et enti on { .rﬁ%tfﬁr d%%e@e%%&%&ﬂﬁgo%#@”ﬁ§—“4?hs?dr%ﬁr%%%r°”Et ye methed A

R S)-1-B tthu! | Or 015
ot iyl )2, 5 T oy Beor T, e SR eR i Bl el blolnd) o o

caesi um car bonat QQI | bromde are added to a soI uti on of
100 ng of (RS)-6F WREE seclichn ﬁ%ﬁ{“?ﬁf’rﬁmzer/phonn 4 yl) 2

Ctorai g ro ¢ he RASPgA R T HBFR! 23, B B deriaobitbep B 2

react i onsni xdiasteresisérhiers)stirred at anmbi ent tenperature for one hour. The
resulting reaction mxture is concentrated under reduced pressure. 5 m of
cold water and 2QnmwH)ef s B38. acetate are added to the residue obtained.
The organi ¢ phase i s separated, dried over .magnesi um sul phate, filtered and

{hen, | concerkiahplh L LEMARD: TRER e 2t HoBdistin e 75"
mg. of (R S) Z.3+3:hhgg|ﬂo—6Hf-:hudaze[2l—mpyrldemﬂs-rq@iwl in4vyl) 2
(trifluoromethyl)-2,3- dihydroimdazo[ 1, 2-a] pyrl m d| n- 5(1H) one, the )

'.characterlstlcs of. whlch are the - - 0

O

10. Stage e: 1-[2-(4-Methoxyphenyl)ethyl]-2,2-dimethyl-7-morpholin-4-yl-2,3-
dihydro-1H-imidazo[1,2-a]pyrimidin-5-one

The product is prepared according io the procedure described in
Example1, using 100 mg of 2,2-dimethyl-?—morphoiin-4-yl—2,3—di_hydro—1 H-
imida’zo[1_' ,2'~a]pyrimidin-5-0ne and 0.94 ml of 4-methoxyphenetﬁyl bromide, -

15  replacing the" sodium hydride with caesium carbonate. After purification by |
silica column chromatography (eluent: dichloromethane/methanol: 98/02),
39mg of 1-[2-(4-methoxyphenyl)ethyl]-2,2-dimethyt-7-morpholin-4-yl-2,3-di-
hydro-1H-imidazo[1,2-a]pyrimidin-5-oné are obtained, the characteristics of
which are the following:

20 'H NMR spectrum:

1.21 (s, 6 H); 2.83 (t, J=7.7 Hz, 2 H); 3.32 to 3.38 (m, 2 H): 3.40 to 3.45
(m, 4 H); 3.59 (s, 2 H); 3.61 to 3.65 (m, 4 H); 3.72 (s, 3 H); 4.78 (s, 1 H); 6.86



5fol |l owi ng: Mass spectronetry: nmethod B Retention tine Tr (mn) = 4.10
[MtH] +: mz 413. Exanpl e 20:

(25) - 1-[ (5- Chl or 0- 1- benzot hi ophen- 3- yOret hyl | - 2- net hyl 10

7- (nmorpholin-4-yl)-2-(trifluoronethyl)-2,3-di hydroi m dazo[ 1, 2-a] pyrim din-5
(1H) - one product is prepared according to the procedure
descri bed mﬁla ?i%y&oﬁ]f%xarrpl e 1, usin&®100 ng of %CTIFR201 /051373

(2S) - 2- net hyl - 7- nor phol i n-4-y1-2- 15

trifluoronethyl- S di Irp- 1Himd ; 2-a] pyrimdin-5-one (Exanmple 1j)
and 103 ngy AP@‘%B%?@W%%@% %—@enzot hi ophene, replacing the

sodi um hydride with caesium carbonate. After purification by preparative
HPLC/ Ms (et hod dYlassigpegjrasmetryigpethodA- chi or o- 1- benzot hi ophen- 3-

yOret hyl] - 2-met hy1- 7- (nor phol i n-4-y1)-2-(trifluoronethyl)-2,3- 20

di hydr oi mi.dazo[ 1,Retgpign firiedT mnBa1L=1)84ne are obtained in the formof a
brown solid, the characteristics of which are the follow ng: 1H NWR
spectrum (400 MAM+HWONn2038500111276PCT/ FR2010/ 051373 1.65 (s, 3 H;
3.31to 3.36 (nn, 4 H; 3.53 (m 4 H,; 3.98 (d, J=12.5 Hz, 1 H); 4.17 (d,
J=12.5 Hp, IStape dﬁk.Bz-nimetﬂyﬂﬁ-rﬁofﬁholiln-iﬂ)yl-zf}s-‘iﬂhgardhlﬂ&n{iﬂhzg 1,B.a}/- 41 (dd,
J=2.0 and 8.6 Hz, , 1 H); 7.79 (s, 1 H; 8.03 (d, J=8.6 Hz, 1 I—B; 8.°16 (d,
J=2.0 Hz, 1 PYMiEle-2:BBEtronetry: method A Retention time Tr (nin) = 1.06

[ MtHl +: mz 485. Exanple 21:

" (25) - 2- Met hyl - 7- (nor.phol i n{4-yl ) - 1- (phenyl car bony1) - 2-
(trifluoromethyl)-2,3-di hydroi m-dazo[ 1, 2-a] pyri m di n-5(1H) - one

A mixture of 1 g of 7—chloro-2,2-dimethyt-2,3-dihydro-1 H-imidazo[1,2-
a]pyrimidin-5-one and 10 m! of morpholine is heated at 120°C for 1 hour. After

10 cooling, the reaction mixture is concentrated under reduced pressure. The
residue obtained is purified by silica chromatography (eluent: CH.Cl,/MeOH
97/03) so as to give 650 mg of 2,2-dimethyl-7-morpholin-4-yl-2,3-dihydro-1H-
imidazo[1,2-a]pyrimidin-5-one, the characteristics of which are the following : |

Mass spectrometry: method A
15 [M#H}:mz251.

Stage ¢ : 7-Chlorb-2,2-dimethyl-2,3-dihydi'o-1 H-imidazo[1,2-ajpyrimidin-

5-one
o
B
Cl N/)\N

45¢g of _7-hydroxy-2,2-dimethyl-2,3—dihydro-1 H-imidazo[1,2-a]jpyrimi-
20 din-5-one and 35 mi of phosphorus oxychloride are infroduced into a round-
bottomed flask. The resulting mixture is then heated at 120°C for three hours.



14.2 ng of ‘sodi um hydri de are added to a solution of 150 ng of (2S)-2:
met hyl- 7- nor phol i n-4-y1-2-tri.fl uoronethyl-2, 3-di hydro-1Hi m dazo[ 1, 2-a] -
pyrimdin-5-one (Exanple 1j), in 3 m of tetrahydrofuran. After stirring
for 25 minutes at a tenperature in the region of 20C, 0.092 ml of benzoyl
chloride 15 reaction nediumis stirred for 1 hour at anbient

t enper ature %@gﬂg‘F@%Iﬁdl tion of 1.5 M9 of a sat ur aPT/ER2000M51873s 0odi um
bi carbonate and ethyl acetate. The organic phase is successively separated,
washed with rated agueous soluti,on of sodium chloride, dried over
magnesi um su@ﬂ%aé&lﬁb fh q%l’f 0] {RIX{YTE S CoREemiratgdda drfpess paderceatiusedssur e.
After 20 purpréesw’elmé:b)édﬂekl'téélhé?ééw‘b a‘?rgd%ﬁ?aﬂﬂ ciﬂ

di chl or onet hane/ net hanol : 98/ 02) BB -2- gﬁh %Cgﬁt?%rt&ppsf?&‘wﬁ 4 yl)
L ph[enyl ca]rfb&ﬁwezsmderd uohbaemﬂwg)m Bgion (of 8561 19 obtained. The solid N
“idazo[ 1, 2-a on re. obt ai n t orm of a brown soli

t he charact e{rglrgI ﬂsgﬁ[g%rg%lfeﬁ? §§EOQW8 #%P?gvﬁm@‘) Fiﬂ‘mﬂﬁe%ﬂmﬁm 1H-

1.96 (s, 53 hmnda'zomzt arﬂﬂiiﬁmon”e Phthéf@ﬁnb@ g a b g&i%ﬁed, 4
412 (d Iots I—?z]pﬁl A the fortn Iﬁ@wﬁ{_%ohﬂ 'ﬂ{lﬁ@ élyac Y45
(t, J=7.6 Hzt'CSZ)fP‘ﬂh'CWaE?Bth@t oilgwmga Hz, 1 H): 7 63 (d, J=7.6 Hz, 2 H) Mass
spectronetry: nethod B Retention tine Tr (mn) = 3.76 [MtH +: nml z 4009.
Exanpl e 22: (25)-Masgq gpeatronietyy: métBodIBior ophenyl )ethyl]-2-nethyl-7-

(rmor pholin-4-y1)-2-(trifluoronethyl)-2,3-di hydroi m dazo[ 1, 2-a] pyri m di n10
5(1H)-one Staci éM+Hje: mﬂmZ@tD;a[M-Elq-eﬁi/gqgg,rs of

(2S)-141-(3-fl uorophenypet hyl1- 2- net hyl -

7- (mor phol i 1Stdge B: 72HytFexy-2@-iREIMI-2; 3-dih [ )ﬂé, i di n-
15 5(1|—q one, were separ at eyd by chltrneg chr on&ﬂ%ﬁgghﬂhg@%ﬁgﬂg& '%#'I"a 65/ 35
~mixture!8f ™h@N®wo di astereoi soners: Stationary phase: Chiral pak AD 20 pm 8
" x 35 cm Mobile phase: 85% heptane 15% Et OH. - 7 21' ng. of (28);1-[(1R'
or 1S)-1-(3-fluorophenypet hyl] - 2- et hyl - 70
20(mor phol i n-4-y1)-2-(trifluoromethyl)-2, 3di hydr0| m dazo[ 1, 2-a] pyri nmidin-5

(1H)-
L

The process is carried out according to the procedure described in
stage g of Example 1, using 59 of 4,4-dimethylimidazolidin-2-ylideneamine
hydrobromide, 4 ml of diethyl malonate and 2.8 g of sodium methoxide. 4.5 g

15 of 7-hydroxy-2,2-dimethyl-2,3-dihydro-1 H-imidazo[1,2-a]pyrimidin-5-one are
thus obtained in the form of a white solid.

O

Stage a: 4,4-D_i.m_ethylimidazo’lidin-2-ylide'neamine hydrobromide

| NH -

| BrH
HN™ NH

H,C CH,

The process is carried out according to the procedure described in

20  stagef of Example 1, using 21 g of 1,2-diamino-2-methylpropane and 25.3 g

- of cyanogen bromide. 46 g of 4,4-dimethylimidazolidin-2-ylideneamine hydro-

bromide are thus obtained, in the form of a white solid, the characteristics of
which are the following:



one are thus obtained, -the characteristics of which are the foll ow ng: 1H
NVR spectrum (500 WHz): 1.76 (s, 3 H; 1.80 (d, J=6.8 Hz, 3 H);
3.16 to 3.28 (m 4 H); 3.41to 3.55 (m 4 H; 4.03 (d, J=12.7 Hz, 1 H);

4.17 (d, J=12.7 Hz, 1 H); 482(s,1H);490(q,J68Hz 1 H: 7.07 (dt,

J=2.0 and 8.y 27 to 7.40 (m “Mass thodB
Retention ti med_‘?o‘lfﬂ’bq 15— 4. 07 [ MtHp-: rZPz 427 St age 25 ':‘Eg%g‘ib{

15) - 1- ( 3- Fl uor ophenyf | et hy1] - 2- net hyl -
(nmor phol i n-4-y1) - =€ §fgééﬂ'&9ﬁ%{?§trﬁ¥{ﬁo 283 di hydr oi m dazo[ 1, 2-a] pyri m di n5(1H

) - one The pr oduc can prepared according to the procedure
described in sta FF%(?ERI e 18, but using 300 ng of
(23) - 2- net hyl -

2 (1 oy ﬁ‘%ﬂ% ﬁﬂ%%poxoﬁ@%me&é%ﬁ%&é”@%«?ﬁ ka7 ?ﬁ31§gm°f
15 of acetorxhﬁétdrﬁmnédlyﬂtz-mrﬂddrfb%é o) abg/sfdégyaﬁouﬁﬁhﬁﬂg[gcgg?ﬁfﬁ@ﬁge Y e

(el uent: dichl or omret hane/ net hanol

two di asBer fflkbnaies of (25)-1- [(1R and
1S)-1-(3-fl uorophenyl)ethyl]-2-nmethyl -
(nor phol i n- Stage-&- (trifluoromethyl)-2, 3 di hydr0|mdazo[1 2- a]pyrlmdln 5(1
H)-One are obtained in the formof a pale yel | ow sticky residue, the 20
characteristics of which are the foll owgng: Mass spectronmetry: method A
Retention time Tr (mn) = 0.59 and Q: 67, m'xture of the diastereoisoners
[MtH] +: miz 427; [MH-: mz 425. 25 a
(25)-1-([4-Chloro-2-(trifluoronetbyl)gui _
olin-4-y1)-2-(trifluoronethyl)-2[3-d hydroili
“a] pyrimdin-5(1H)-one trifluoroadetate = W2

6y|]rrethy||2 met hyl - 7- ( nor ph
o[ 1, 2- _
@)111279PCT/ FR2010/ 051373

/O.

The two enantiomers of (2R,28)-6-flucro-1-[2-(4-methoxyphenyl)ethyl}-
2-methyl-7-(morpholin-4-yl}-2-(trifluoromethyl)-2,3-dihydroimidazo[1,2-a]-
10 pyrimidin-5(1H)-one were separated by chiral chromatography using 130 mg
of the racemic mixture:

Stationary phase: Chiralcel OJ 20 pm; mobiie phase: EtOH (100%).

62 mg of (25)-6-fluoro-1-{2-(4-methoxyphenyljethyil-2-methyl-7-(morpholin-4-
yl)-2-(trifluoromethyl)-2, 3-dihydroimidazo[1,2-a]pyrimidin-5(1H)-one are thus
15 obtained, the characteristics of which are the following:

'H NMR spectrum (500 MHz):

1.55 (s, 3 H); 2.79 (m, 1 H); 2.93 (m, 1H); 3.41 (m, 1 H); 3.52 (m, 1 H);
3.58 (m, 4 H), 3.69 (m, 4 H), 3.74 (s, 3 H); 3.94 (d, J=12.3 Hz, 1 H); 4.17 (d,
J=12.3 Hz, 1 H); 6.89 (d, J=8.2 Hz, 2 H); 7.15 (d, J=8.2 Hz, 2 H)

20 Mass spectrometry: method A

Retention time Tr (min) = 1.01



The product is prepared according to the procedure described in stage k of
Exanpl e 1, using 95 ng of (25)-2-nethyl-7-(norpholin-4-yl)-2-
(trifluoromethyl)-2,3-di hydroi m dazo[1, 2-a] pyrim din-5(1 H)-one(Exanple 13)
5 and101 ngof 6- ( br ononet hyl) - 4- chl or o- 2- (trifluoronethyl)qU|nollne

replacing t ide with 203 g_of caesium carbonate.
purificati o%#@*ﬂ&fﬁﬁ ve HPLC MB (nef fhod C) 40 ngPGfT"FR2010’051373
(2S)-1-114-chl oro2-(trifluoronethyl)quinolin-6-yl]nmethyl}-2-nethyl-7-(norph

olin-4-yl)-2- _ _
(trifluoronethyl )[Mﬂ'kg"'om{?y%ﬁ oi m dazo[ 1, 2-a] pyri mdin-5(1H)-one, in the form

AR e AR NGO AR 53m4
420,59 s bt £ 7

(s, 2 H; 85(Q‘BH1-B(1eld J= 20and88Hz 8.25 (d, J=8.8 : 8.28
(s, 1 H; 8236 (d, J=2.0 Hz, 1 H WMass spectronetry rrethodA Retentlon

time Tr (mn) = 1.08 [MtH +: mz 548. 2 Exarrple 24.
(25)-1-(3-Brono-4-fluorobenzyl) - 2- nef mor phol i n- 4-

- 243 mg of caesium carbonate and 120 mg of 4-methoxyphenethyl
bromide are added to a solution of 120 mg of (2R,28)-6-fluoro-2-methyl-7-
(morpholin-4-y|)-2-(trif|uoromethy|)—2,3-dihydroimidazo[1 ,2-alpyrimidin-5(1H)-
one in 5 ml of acetonitrile. The reéctipn mixture is then heated at 60°C for

10 seven hours. Aifter cooling, the reaction mixture is concentrated under
reduced pressure. 5 ml of cold water and 20 ml of ethyl acetate are added to
the residue obtained. The organic phase is separated, dried over magnesium
sulphate, filiered and then concentrated under reduced pressure. The residue

._ "obtained is _ purified by smca chromatography _ (eluent: dichloro-
o 15 - methane/methanol: 97. 5/2 5) so as to give 130 mg of (2R 28) 6—f|uoro—1—[2-(4—
: methoxyphenyl)ethyl] 2-methyl-7-(morpholin-4-yl)-2-(trifluoromethyl)-2, 3-di-
| hydroimidazo[1,2—a]pyrimidin-5(1 H)-one, the characteristics of which are the
-following: |

Mass spectrometry: method B
20 Retention time Tr (min) = 4.27
[M+H]+: m/z 457.

Stage ¢: (2R,28)-6-Fluoro-2-methyl-7-(morpholin-4-yl)-2-{trifluoro-
methyl)-2,3-dihydroimidazo[1,2-a]pyrimidin-5(1H)-one



y1l)-2-(trifluoromethyl)-2,3-dihydroimdazo[ 1, 2-a] pyrimdin-5(1H -one

Chi r al - The product is prepared according to the procedure descri bed
in stage k of Exanmple 1, using 100 ng of

(2S)-2-met hyl- 7- (nor phol i n-4-y1)-2-

trifluoro ydroi m dazo[ 1, 2-a] pyri m din Ie 1j)
gand 106 ngn‘éé’@bmﬁﬂﬁ'lﬁ'{?bromnet hyl ) - 12/?I uorobenzeneg%rlré%?{g 5t1ﬁ é3sodi um
hydride with 214 ng of caesium carbonate. After purification by preparative
HPLE M5 (et hod C), 50 mg of (2S)-1-(3-hyonp 4-fl uorobenzyl)-

2-met hyl - 7- (nmor phol i n-4-y1)-2-(trifluor thyI -2, 3- '
di hydroi m dazo[ 1, 2- aj pyri m di n- 5(1H)E ;ained in the formof a off-

10 white sem -solid, the characterlstl /o harethefollovvlng 1H NWR
spectrum (400 VHz): 1.66 ; t0341(m 4 H; 3.49 to
3.60 (m 4 H; 3.98 (d, J;12.7 (d, J=12.7 Hz, 1 H); 4.60 (s,
2 H; 4.89 (s, 1 H; 7.33 (t, J: 738to746(m 1 H; 7.76

- (dd, J=2.0 and 6.8 Hz, 1 H) 15Mass spectronetry method A Retention tinme Tr
(min) = 1.00 [ M+FA Inhixturenof 2201mgEfai@iR,2S p3B:chloro-6-fluoro-2-methyl-2-(trifluoro-

(Er1 11 uor omd PRSI o s mip Yl PP i UL 5t maehatiner
heated at 60°C for three hours. After cooling, the reaction mixture is
5  concentrated under reduced pressure. 5 ml of cold water and 20 mi of ethyl
acetate are added to the residue obtained. The organic phase is separated,
dried over magnesium su!phate filtered and then concentrated under reduced
pressure s0 as to give 220 mg of (2R 28)- 6-ﬂuoro-2 methyl -7- (morpholm-4— DR
yh)-2- (tnfluoromethy!) 2,3- dlhydrOImldaon 2-a]pynm1d1n -5(1H)-one, - . the. - o
10  characteristics of which are the following: B

Mass spectrometry: method A
Retention timé Tr{min) =0.55
[M+H]+: m/z 323; [M-H]-: m/z 321.

Stage b: (2R,28)-7-Chloro-6-fluoro-2-methyl-2-(trifluoromethyi)-2,3-di-
15 hyd roimidazo[1,2-a]pyrimidin-5(1H)-one

F | pﬁ“ |
o N N

The product is prepared according to the procedure described in
‘stage h of Example 1, using 430 mg of (2R,28)-8-fluoro-7-hydroxy-2-methyl-
2—(friﬂuoromethyl)-2,3-dihydroimidazo[1 ,2-a]pyri'midin-5(1 H)-one (as isolated
20 in stage (a) below) in place of the (2R,2S)-7-hydroxy-2-methyl-2-
trifluoromethy}-2,3-dihydro-1H-imidazo[1,2-alpyrimidin-5-one and 0.800 ml of
phosphorus oxychloride. After purification by silica column chromatography
(eluent: dichloromethane/methanol 97/03), 220 mg of (2R,2S)-7-chloro-6-

, ﬂuoro-2-methyl-2-(triﬂuoromethyl)-2,3-dih-ydroimidazo[1 ,2-a]pyrimidin-5(1H)-



The product is prepared according to the procedure described in stage k of
Exanpl e 1, using 100 ng of (2S)-2-nethyl-7-(norpholin-4-yl)-2-
(trifluoronmethyl)-2,3-di hydroi m dazo[ 1, 2-a]-pyri m di n-5(1H)-one (Exanple 1j)
and 82 ng of 1-(brononethyl)-2,3-difluorobenzene, replacing the sodium
hydri de w t caesium carbonate. After purification by preparative
HPLC/ VB (m%%ﬁ‘%{@m@ of (2S)-1-(2, 33di f | uor obenz POT/BRRG10/p51373
(morpholin-4-y1)-2-(trifluoronethyl)-2,3-di hydroi m dazo[ 1, 2-a] pyrim din-5(1
H)-one are obtained.in the formof a white sem -solid, the characteristics

~ of which 104f'¥ ?rﬁeOdfrtﬂH”PGmﬁﬁgc%aﬁFtﬂNﬁ'%Sp@'dﬁlh'Ghma(eltltﬁ folipwing: 1.67 (s, 3
H; 3.26 to 3.35 (m 4 H); 3.49 to 3.58 (m 4 H; 3.99 (d, J=12.7 Hz, 1 H);
4.18 (d, J=12.7 Hpass spectipneefrydnethod)B 4.89 (s, 1 H); 7.18 (m 1 H); 7.25
(m 1 H; 7.34 (m 1 H) 15Mass spectronetry: nethod A Retention tinme Tr
(min) = 0.94 [ M-HRetentigr timeiTr (Miahpl2026:

(26) 442- ( 3- Met hoxyphenypet hyl] - 2- met hy1- 7- (nor phol i n4-y1)-2-(trifl uoronethy
|') - 2, 3-di hydr oi mi[dEtitim2z ATy M-Hij-cdimpiz2F0H) - one  Chi r al The product
is prepared according to the procedure described in stage k of Exanple 1,

using 108 nbtabe(@ PR -Flloro-T-RydpoRY-20méti) 2-Ari -2 3-di-

(11771 uor ot hy ﬁ 3%mdroi_m_dgzo{)1%-a] p;t/}?‘?'n% gti"r?-"é’(?ﬂ)e-tgm(zléxé'r'rp| e 1)
and 85 ny offyArpimidazelbeialpyrimigin-Atibenecne, repl aci ng the sodi um
hydride with 214 ng of caesium carbonate. After purification by preparative
HPLC/ M5 (nmethod C), 65 ng of (2S5)-112-93-net hoxyphenypet hyl] - 2-net hyl -

7- (nmorpholin-4-y1)-2-(trifluoronethyl)XH2, 3-di ?ﬁgroi m dazo[ 1, 2-a] pyrimdi n-5

(1H)-one are obtained in the form ofyan N characteristics of which
are 10the followi ng: 1H NWVR spectru 4Q : 1.55 (s, 3 H); 2.82
(m 1 H; 2298 (m 1 H; 3.39 toHOH2 H; 3.54 to 3.67 (m 5 H; 3.73
(s, 3 H; 3.84 (d, J=12.7 Hz, ‘1 H; 4.12 ( J=12.7 Hz, 1 H); 4.88 (s, 1
); 6.79°(m 3 H; 7.22(m. 1 H . - - - - o - -
'___D ; ( H)I'he produ(ct is p:!é')pared.according to the procedure described in
stage g of Example 1, using 1 g of 4-methyl-4-triflucromethylimidazolidin-2-
10  ylideneamine, 605 mg of dimethyl fluoropropanedioate in place of the diethyl

malonate and 440 mg of sodium methoxide. 490 mg of a mixture containing
50% of (2R,28)-6-ﬂuoro—?-hydroxy—2-methyl-2-(trif[uoromethyl)—2,3-dihydro—
imidazo[1,2-a]pyrimidin-5(1 H)-one are thus obtained, said product being used
as it is in the next stage. |

15 Example 19: (2S)-1 -Benzyl-6-fluoro-2-methyl-7-(morpholin-4-yl)-2-(tri-
fluoromethyl)-2,3-dihydroimidazo[1,2-alpyrimidin-5(1H)-one "

N
| | \=CF
3
(\N N/)\N
The two enantiomers of (R,8)-1-benzyl-6-fluoro-2-methyl-7-(morpholin-

20 4-y|)—2-(trifluoromethyl)—2,3—dihydroimidazo[1,2-a]pyrimidin-5(1 H)-one  were

separated by chiral chromatography using 75 mg of the racemic mixture:

Stage b:



15Mass spectronetry: nethod A Retention time Tr (min) = 0.96 [MH +: iz
- 439. Example 27: (25)-142-(2-Chl orophenyl)ethyl]-2-nethyl-7-(norpholin-4-
yl1l)-2-(trifluoromethyl)-2, 3-di hydroi m dazo[ 1, 2-a] pyri m di n-5(1H)-one WO

2011/ 00111283PCT/ FR2010/ 051373 Chi ral The product is prepared
according to rocedure described in stage k of Exanple 1, using 100 ng
of (2S)-2-ne ﬁﬂglfﬁ%ﬁaﬁol in4vyl) 2 74 PCT/FR2010/051373

(trifluoromethyl)-2,3-di hydroi m dazo[ 1, 2-a] pyri m di n-5(1H)-one (Exanple 1j)
5 and 87 ng 1-(2- bronoet hyl ) - 2- chl or obenzene, replacing the sodi um
hydride wit hg%‘f'ﬁ?"%ﬁ' ma%&m%’hodﬁlﬁonate. After purification by preparative
HPLC/ M5 ( net og, C. 40 r&q} of (23)-142-(2-chl orophenyl)ethyl]-2-nethyl-7- '
( nor phol i n-4'{}|9 ile phase:80% dep Yo Ef@Hdi hydroi m dazo[ 1, 2-a] pyri m di n-5(1
H)one are obtained in the formof an off-white solid, the characteristics .
of which 10are the follow ng: 1H NVR spectrum (400 VHz): 1.56 (s, 3
H; 3.02(m 1 H,; 3.16 (m 1 H,; 3.31to 3.53 (m partially masked, 5 H);

3.57 to 3.673 5 df; 3286-1¢isk r -7 - -AARLE (i 1 H;
3o (0 50 %;‘H{ 2R ey Tulord % mEUL 7 fhokpndth-s g (fntbro- 1 7
spectr onet r %QW@D é'ﬁhmf’@ﬂi ﬁ%CP{'ItZ'ﬂk’ymmlqlﬁ'if?ﬂ H}omeOare] tud] obtainiet, 448.

characteristics of which are the following:
'H NMR spectrum (400 MHz):

1.63 (s, 3H); 3.45 (m, 4 H); 3.53 (m, 4 H); 4.06 (d, J=12.2 Hz, 1 H);
4.21(d, J=12.2 Hz, 1H); 4.55 (d, J=16.5 Hz, 1 H); 4.61 (d, J=16.5 Hz, 1 H);
10 7.22t07.28 (m, 1 H); 7.20 to 7.38 (m, 4 H). |

Mass spectrometry: method A _
Retention time Tr (min) = 0.95
~ [M+H]+: m/z 413.

Stage a: (R,S)—1-Benzyl-b‘-ﬂuoro-2-methy|-7-(morpholin-4-yl)-2-(triﬂuoro-
15 methyl)-2,3-dihydroimidazo[1,2-a]pyrimidin-5(1H)-one

Y

) (j

%

CF,

121 mg of caesium carbonate a.nd 0.074 ml of benzyl bromide are
added to a solution of 100 mg of (R,S)-6-'ﬂuoro-2—methyl—7-(morpholin-4-yl)—2-
(trifluoromethyt)-2, 3-dihydroimidazo[1 ,2-a]pyrimidin-5(1H)-one (prepared

20 according to the protocol of Example 18c) in 5 ml of acetonitrile. The reaction
mixture is then stirred at ambient temperature for one hour. The resulting
reaction mixiure is concentrated under reduced pressure. 5 ml of cold water
and 20 ml of ethyl acetate are added to thé residue obtained. The organic

phase is separated, dried over magnesium sulphate, filtered and then



Chiral d - The product is prepared according to the procedure
described in stage k of Exanple 1, using 100 ng of

(2S)-2-net hyl-7-(norpholin-4-yl)-2- o _
(trifluoronethyl) 2, 3- dihydroinidaZﬁ{l 2ba]pyr|n1d|n|5(1kb ?Re (Eéanﬁle 1j)
5 and 87 et hyl ) -4-chl orqQbhenzene, replacin e _sodiu

hydri de mf?h io °§F?£2e5|ﬁn3carbonatg Aft er pur|ffﬁaﬂgBRUEQKEﬁéﬁarative
HPLC/ M5 (nethod C), 65 ng of (2S)-142-(4-chlorophenypethyl]-2-nethyl -

5! di n-5(1
yone. ar e othICREHAI HAUST ERAHSE BreRsHie FiAMeRdUe %(@)W%a@t@wifiédm@yl i
Wm ch 10are difgy ém-bh%g;ﬁghﬂtxélb% TEGINBOH: 97. g/ﬁ)%”oé qgwg'bs oy Lo d 5

291m1 . 2.95 to 3732 to
H: 3.55 to%i 81 1tbanzgl-Gifiuom zfmeﬂnyl z:(mmmhcbnm-4-yi)@-(tnﬂudrbrmeihyi;l-zm 5 Hz,

Is_i)péac fr grYre'E ?yd'ﬂ‘}@%)m'ga gﬂeﬁ BIRVF'BHS’WF%@ "'%'rol;%enmﬂ g@érﬁp@tsﬁmp&wh% §f94tﬂ§ . Ves S

Exanpl e 89: foRS¥ing42- ( 3- Chl or ophenyl ) et hyl i - 2- net hyl - 7- ( mor phol i n- 4-
y1) - 2-(tr|fluororr§thyl) 2, 3-di hydr0|mdazo[1 2-a] pyrimdin-5(1H) -one WO

| 2011/ oonusspawgg@g&g&&ﬂﬁgﬁy Théfal B

Retention time Tr (min) = 4.10
[M+H]+: m/z 413.

Example 20:  (2S)-1-[(5-Chloro-1-benzothiophen-3-yl)methyl}-2-methyl-
10 7- (morpholln-4-yl)-2 (tnfluoromethyl)-z 3-d|hydr0|m|dazo[1 2-a]pyr|m|-
dm 5(1H) -one

cl

The product is prepared according to the procedure described in stage
k of Example1, using 100mg of (28)-2-methyl-7-morpholin-4-yl-2-

- 15 triflucromethyi-2,3-dihydro-1H-imidazo[1,2-a]pyrimidin-5-one (Example 1j)
and 103 mg of 3-(bromomethyl)-5-chloro-1-benzothiophene, replacing the
sodium hydride with caesium carbonate. After purification by preparative
HPLC/MS  (method C), 49mg of (2S)-1-[(5-chloro-1-benzothiophen-3-
yl)methyl}-2-methyl-7-(morpholin-4-yi)-2-(trifluoromethyf)-2,3- ‘

20  dihydroimidazo[1,2-a]pyrimidin-5(1H)-one are obtained in the form of a brown
solid, the characteristics of which are the following: |

'H NMR spectrum (400 MHz): -



The product is prepared .according to the procedure described in stage k of
Exanpl e 1, using 100 ng of (25)-2-methyl-7-(norpholin-4-y1)-2- .
(trifluoronethyl)-2, 3-di hydroi m dazo[ 1, 2-a] pyri m di n-5(1H)-one (Exanple 1j)
and 87 ng of 1-(2-bronoethyl)-3-chlorobenzene, replacing the sodi um hydride

: L . o
(rethod o - WD AEFRPOTLER 157 5 ciu ZELJ%ELLLLfﬁtyH]"”z%fﬁ L
(rmorphol i n-4-yl)-2- (trlfluoronethyl) 2, I dihydroirn'dazo[l2a]p¥/r\|Mr1nd|hn S(el
' ar er, S, 0 i ch ar
the 07 ol 1 owi ng. 1169 Ko Eener -3 (%, 4bofeE (Mo T, S0b T 2 S m 1

. 2.96 3k 3 i @l 58 to
5068 o g 0 1 H§>546m(d(JjJ=H)253+251 Hp4%:§§d Uﬂmwﬁk m—l)iw%%ezﬁgq?w)z |21)388 s

1 H; 7.19 ?b‘?fbé@ddo'-%@:mdl-&fi Hz, 1) H);77.26 (t5011i'§3) 8(339g(n1[§m-5z mraﬂlsgg %1313
.spect_rorretrx((,[ggé?q?ﬁqaﬁgtentlontlrre Tr (mn) = 1.04 +: z
2

Exanpl e 30: enzoxazol - 2-yl net hyl ) - 2- net hyl [7 20] i di n5( LH
(m)rpho n-4-yl)- étrlfl uorgnetmgltbégé&s di hydroi m dazo[ 1, 2-a] pyrim din

- one 2011/0 3 FF Stage b _ 210 ng of
(2S)-1-(1, 3-benzqgxazol | et hyl) - 7-chl or o- 2- net hyl -
(trlfluororrethyl?é%tef!% r Gi(Aikz dF98 2- a] pyri ni di n- 5(1H) one in 2 nm of

[M+H]+: m/z 485.

Example 21:  (2S)-2-Methyl-7-(morpholin-4-yl)-1 ~(phenylcarbonyl)-2-
(trifluoromethyl)-2,3-dihydroimidazo[1,2-ajpyrimidin-5(1H)-one

R f‘i/N -
Q‘ IN)\/N&F?,

10

- 14.2 mg of sodium hydride are added to a solution of 150 mg of (28)-2-
methyl- T-morphoI:n-4-y|—2-tr|fluoromethyF-Z 3- dlhydro -1H-imidazo([1,2-a]-
pyrlmidin-s-one (Example 1]) in 3 ml of tetrahydrofuran After stirring for 25
minutes at a temperature in the region of 20°C, 0.092 mi of benzoyl chlonde‘

15 is added. The reaction medium is stirred for 1 hour at ambient temperature
before the addition of 1.5 ml of a saturated solution of sodium bicarbonate
and ethyl acetate. The organic phase is succeésively separated, washed with
a saturated aqueous solution of sodium chioride, dried over magnesium
sulphate, filtered, and then concentrated under reduced pressure. After

20 purification by silica column chromatography (eluent: dichloro-
methane/methanol: 98/02), 49 mg of (2S)-2-methyl-7-(morpholin-4-yi)-1-
(phenylcarbonyl)-2-(triflucromethyl)-2,3-dihyd roir'nida'zo[1 2-a]pyrimidin-5(1H)-
one are obtained in the form of a brown solid, the Characteris_tics of which are :
the folio;'rving: | o | ' -



5 norpholine are placed in a mcrowave oven. After mcrowave irradiation
for 18 mn at a tenperature of 85C, the reaction mxture is diluted with
ethyl acetate. The m xture obtained is washed with water and then with a
sat ur at ed aqueous sol ution of sodiumchloride, before being dried over

anhydr ous esl ate, filtered d concentrated_to dr ness under

r educed 103’&@@5@@%&\%{@1 purification %}? silica col uftfr TERREAER/O§1 358y

(el uent: dichloro- nethane/ nethanol: gradient of 0 to 50% of I\/EOH) 112 ny
of (29)-1-(1, 3- ) '

benzoxazol - 2-yl rnel'lhwy2 SPERIYTY - 7 (rmr phol in-4-y1)-2-(trifluoronethyl)-2,3-

di hydroi m dazo[ 1, 2-a] pyri m di_n-5 I—g are obtained in the formof a
yel 1 ow foam the 1e9|§|(%(§ i 4vede 709 \Kﬂ'l é'thr%Z‘[’fH@ 33 (Wﬁgrallysmaswd;e

a1 (m 4 D Q=g 1 4pdd. Sz e 4B (g T iz@it 85 (s.
1 H; 4.95 (s7.€HH) 2 H); 3536, JE742 Hzan 12); 63 {d, I6TteoHZ, ZH)(m 2 '
Mass spectronetry ‘met hod A 20Retent|on time Tr (mn) = 0.81 [I\/H—I]+ m z

436; [M&]-: m z Mads spaiftontdily/: GRthdd &7 PCT/ FR2010/ 051373 St age a:
(25)-1-(1, 3 Benzoxazol - 2-yl met hyl ) - 2- et hyl - 7- chl or o- 2-

(trifluoronethyl )Retedtich tiMedrQiiihfiazotel. 2- al pyri mi di n-5(1H) - one The
product is prepared according to the procedure described in stage k of

Exanpl e 1, using fQ%i80m g{ é S)-7-chloro-7-nethyl- 2-
trifluororrethylé (‘]l'hyr H-|mdazo[12a]pyr|md|n50ne(ExarrpIe1

stage h'), t benzoxaz the
sodi um hydrfﬁggr‘:kﬁ@hi%G (ﬁéj g’?[mc'g &e qég?ﬂﬁég ro B?BY'??@%}{'E%W

hours at a t(mpmtmme-yl)rn (thifiucPemathgf)- zﬂgfaunydrdmﬁaéimtz aﬁoﬁﬁmduhbed in
10 Exanmple |k, 211 ng of

(2S) - 1n~5)9 356tHy6R870! - 2- -yl met hyl )-7-chl oro-2-methyl 2-(trifluoromethyl)-2,3
- di hydroi m dazo[ 1, 2-a] pyrimi din-5(1H)-one are obtained in the formof a
brown foam the characteristics of whi®h are th(|=._.foIIOW| ng: Mass
spectronmetry: nethod A [MrH +: mz 38 15Ret tAion time Tr (mn) = 1.30
.mn. Exanple 31: (25)-2-Methyl-7-( phol él[ (1R or

15) - 1- phenyl et hyl] -2-(trifl uoronet hyl )/& | hy roi m dazo[ 1, 2-a] pyri m di

n-5(1H) - one (\

0

Stage b

The two diasterecisomers of (25)-1-[1-(3-fluorophenyl)ethyl]-2-methyl-
7-(mofpholin-4-y|)-2-(trif[uo romethyl)-2,3-dihydroimidazo[1,2-a]pyrimidin-
15 5(1H)-one were separated by chiral chromatography using 66 mg of a 65/35
mixture of the two diastereoisomers:

Stationary phase: Chiralpak AD 20 pm 8 x 35 cm;
Mobile phase: 85% heptane 15% EtOH.

21mg of (25}1-[(1R or 1S)}1-(3-fluorophenyl)ethyl]-2-methyl-7-
20 (morpholin-4_-yl)—2—(—triﬂuoromethy[)-2,3-dihydroimidazo[1 ,2-a]pyrimidin-5(1H)-
one are thus obtained, the characteristics of which are the fb-llowing:

"H NMR spectrum (500 MHz): -



WD 2011/ 00111288PCT/ FR2010/ 051373 ON 1 St age b: The two

di astereoi soners of (2S)-2-nethyl-7-(nmorpholin-4-y1)-1-[(1R and

1S) - 1- phenyl. et hyl )-2-(trifl uoromnet hyl)-2, 3-di hydroi m dazo[ 1, 2-a] pyri m di n-
5 5(1H)-one were separated by chiral chromatography using 60 ng of a 65/35
m xture of t ' r eol SOMers: I onary phase; 0 gm38
x 35 cm M)bi\% éﬁygbﬁﬁt ane (90% Et o%( 5% MeOH (5% cq]i:k%?&}&f@%ﬁm of
(2S) - 2-net hyl - 7- (m)rphol in-4-y1)-1-[ (1R or

1S) - 1- phenyl 10et h trifl t i.h 0 e yrim di
-5(1H) - onear e thu %t‘?a&’ étﬁéggﬁﬁécﬁérﬁg)r s%g @[2%%11 é"fh’gh? to

fol | owing: 68N, S@g@t BY3 gd10ﬁ=1W)Hz 1H% 41177gld (§—1Fz|§”7+ﬂ)|z 11"?;(214(%2—{%22'32

>

Hz, H: 3.12 to 3 , J=

1 H; 4.17 (WH)I400. (6, Hzﬁ &HH) 1 H); 7O £4t, 152. 0—|)andzﬁ 8HZ, o H)=628 tez7.40 H) ;
7. 17 t0727n4t3H}75Hz 1 H,; 7.32 (t, J=7.5 Hz, 2 H); 7.46 (d, J=7.5
Hz, 2 H) _

5 . Mass spectrometry: method B
Retention time Tr (min) = 4.07
[M+H]+: miz 427

Stag' ea: (28)-1 -[(1R and 1S)-1-(3-Fluorophenyl)ethyl]-2-methyl-7-
{(morpholin-4-yl}-2-(trifluoromethyl)-2,3-dihydroimidazo|1,2-a]pyrimidin-
10 5(1H)-one

.. _ The product can be prepared accordlng to the procedure described in
stage d of Example 18 but using 300 mg of (28)-2-methyl- 7—(m0rph0|rn-4—yl)
2-(tr|f|uoromethyl)-2,3-d|hydr01m|dazo[1 2-alpyrimidin-5(1H)-one, 643 mg of
caesium carbonate and 234 -mg of 1-(1-chloroethyl)-3-fluorobenzene in 13 ml

15  of acetonitrile. After purification by silica column chromatography (eluent:
dichloromethane/methanol: 97/03) 66 mg of a 65/35 mixture of the two
dlastere0|somers of (25)-1-[(1R and 1S)-1-(3-flucrophenyl)ethyl]-2-methyl-7-

. (morphohn-4-yl)—2 (trifluoromethyl)-2,3- dlhydrormldazo[1 2—a]pyr|m|d|n 5(1H)-
"one are obtained in the form of a pa!e yellow sticky residue, the
20 characteristics of which are the following:

Mass spectrometry: method A

Retention time Tr {(min) = 059 and 0.67; mixture of the

diastereoisomers |
[M+H}+: m/z 427; [M-H]-: m/z 425.

25 Example 23: (2S)-1-{[4-Chloro-2-(trifluoromethyl)quinolin-6-yllmethyl}-
B 2-methyl-7- (morpholln-4-yl)-2-(tr|ﬂuoromethyl) -2 3—d:hydro:m|dazo[1 2-
a]pyrlmldln-5(1 H)-one trlﬂuoroacetate



- Mass spectronetry: nethod B Retention tinme Tr (mn) = 4.04 [MtH +: mz 409
200ptical rotation: OR'= +16.6+/-0.7; ¢ = 2.08 ng/0.5:nM DMBO Stage a:
(25) - 2- Met hyl - 7- (nor phol i n-4-y1)-1- ((1R and 15) - 1- phenyl et hyl) -
2-(trifluoronethyl)-2,3-di hydroi mi dazo[ 1, 2-a] pyri m di n-5(1H) - one The
pr oduct canyg rﬁﬁerd as described in_stage d of Exanple 18, but using
500 ng of ( § D1ROMAL2, (nnor phol i n-47§1) - 2- (tri f1 uUBEIHERRG10/051373
di hydroi m dazo[ 1, 2-a] pyri m din-5(1H)-one, 1 g of caesium carbonate and 5
346 ng of (1-chloroethyl)benzene in 25 m of_ acetonitrile. After
purification by silica colum chtpnatogr.o (eluent: CH2C12/ MeOH:. 97/ 03),
60 ng of a 65/35 m xture of the t di ast g
(2S)-2-net hyl-7-(norpholin-4- yl) \
1S) - 1- phenyl et hyl )-2-(trifl uorongt hyl\) - 2{ 3-difhydréi ni dazo[ 1, 2-
a] pyrimdin-5(1H)-one are obtaingd i 2 form Pdr ange powder, the
10characteristics of which are € Mol | ow ng: s$| spectronetry: nethod B
Retention tinme Tr (mn) = 4700Mand 4.04;/m xture ¢ isoners 2/3-1/3 [ MtH| +:
m z 409. Exanpl e 32: \(25)32- 7- (nmor pholin-4-y1)-1-[ (1R or
15) - 1- phenyl 15 , ®) :
ethyl]-2-(trifluoronmethyl)-2, 3-di hydpe
The chiral separation described aboye,
27.9 nmg of the second diastereoi sone -2-met hy1- 7- (nor phol i n- 4-
y1l)-1-[ (1R and 1S)-1-phenyl et hyl . 2-fTrifluo romethyl)-2,3-d ihyd roinmd
azo[1l,2- 20 a]pyrimdin-5(1H) -one, Ahe characteristics of which are the
foll owi ng: 1H NVR spectrum (400 NHz) F

Rl dazo[1, 2-a] pyri m di n-5(1H)-one
ge b of Exanple 31, also gave

The product is prepared according to the procedure described in
stage k of- Example 1, using 95 mg of (28)-2—methy[-7—(m0rpholin-4?yl)-2-
'(triﬂuoromethyi)é,'3-dihydroi_mid'az_o[1,2-a]pyrimidin_~5(1H)eohe (Example 1j)

5 and 101mg of 6-(bromomethy|)—4—chlbréé-(tﬁflubro'methyl)quinoline,
replacing the sodium hydride with 203 g of caesium carbonate. After
purification by preparative HPLC/MS (method C), 40 mg of (2S)-1-{[4-chloro-
2~(trifluoromethyl)quinolin-6-ylimethyl}-2-methyl-7-(morpholiin-4-yl)-2-
(trifluoromethyl)-2,3-dihydroimidazo[1,2-a]pyrimidin-5(1H)-one, in the form of

10  a ftrifluoroacetic acid salt, are obtained in the form of 'a beige powder, the
 characteristics of which are the following: - o
"H NMR spectrum (400 MHz):

1.74 (s, 3 H); 3.26 to 3.31 (m, 4 H);, 3.45 to 3.50 (m, 4 H); 4.03 (d,

J=12.7 Hz, 1 H); 4.21 (d, J=12.7 Hz, 1 H); 4.90 (s, 1 H); 4.93 (s, 2 H); 8.03

15 (dd, J=2.0 and 8.8 Hz, 1 H); 8.25 (d, J=8.8 Hz, 1 H); 8.28 (s, 1 H); 8.36 (d,
J=2.0 Hz, 1 H)

Mass spectrometry: method A
Retention time Tr (min) = 1.08
[M+H]+: m/z 548.

- 20 Example 24:  (2S)~1-(3-Bromo-4-fluorobenzyl)-2-methyl-7-(morpholin-4-
yl)-2-(trifluoromethytl)-2,3-dihydroimidazo[1,2-a]pyrimidin-5(1H)-one



3.49 (m 4

1.76 (d, J=7.0 Hz, 3 H: 1.77 (s, 3 H); 3.17 to 3.25 (m 4 H):

H; 3.96 (d, J=12.7 Hz, 1 H); 4.13 (d, J=12.7 Hz, 1 H); 4.85 (s, 1 H; 4.90
(Q,J:70Hz-,1l—l);720(tJ76Hz 1 H,; 7.30 (t, J=7.6 Hz, 2 H); 7.42
(t, J=7.6 Hz, Mass spectronetry: rrethod B 5Retention tinme Tr (mn) =

4.00 [ M+l tical rotation: -95. 7+1- c =951 ng/0.5 m
DVBO. Exarrp|"é°%‘f"?‘8‘i31%(1mndol 3-yi Bt hyl ) - 2- et h F;%?F‘B%W%ﬂ? 4-y1) -

2-(trifluoronethyl)-2,3-di hydroi m dazo[ 1, 2-a] pyri m din-5(1H)-one 10 Stacie
c: Chiral 1 m of trifluoroac%thi,c acid is added to a solution of 200 ng
of 2- iral

nmet hyl propan- 2-y13-{1(25)-2-net hyl- 7- (nor phol i n-4-y1)-5-0x0-2-(trifl uoro-
15met hyl) - 2, 3-di hydr oi m dazo[ 1, 2- a] pyri m di ngl(5#) - Anet hyl } - 1Hi ndol e- 1-

carboxylate in 3 m of nethylene chlapide. A ~an overni ght period at a
tenperature in the region of 20C, the\{eac pxture is concentrated to
dryness under reduced pressure. After/pu fIC on by preparative LC M5

(method D), the acetonitrile is conc Kltra Nand then the aqueous phase is

N

F

The product is prepared according to the procedure described in
stage k of Example 1, using 100 mg of (28)-2-methy[-7—(morpholin-4-yl)—2—
(trifluorom_ethyt)_-Z,3-dihydroimidazo[1 ,2-a]pyrimidin-5(1 H)—one (Example 1j) |

5 - and 106 mg of 2-bromo-4-(bromomethyl)-1-fluorobenzene, replacing the
sodium hydride with 214!'mg‘ of caesium cérbonate. After purification by
preparative HPLC/MS (method C}, 50 mg of (2S)-1-(3-bromo-4-flucrobenzyl)-
2-methyl-7-(morpholin-4-y1)-2-(trifluoromethyl)-2,3-
dihydroimidazo[1,2- a]pynmldln— (1H)-one are obtained in the form of a off-

10  white semi-solid, the characteristics of which are the following:

'H NMR ‘'spectrum (400 MHz):

1.66 (s, 3H); 3.29 to 3.41 (m, 4 H); 3.49 1o 3.60 (m, 4 H); 3.98 (d,
J=12.7 Hz, 1 H); 4.16 (d, J=12.7 Hz, 1 H); 4.60 (s, 2 H); 4.89 (s, 1 H); 7.33 (t,
~ J=8.8 Hz, 1 H); 7.38 10 7.46 (m, 1 H); 7.76 (dd, J=2.0 and 6.8 Hz, 1 H)

15 Mass spectrometry: method A
Retention time Tr (min) = 1.00
[M+H]+ mfz 491

: ,Exémple 25: (25)-1-(2, 3-D|fluorobenzyl)-z-methyl-T (morphohn-4-yl)-2-
_ (trifluoromethyl)-2,3- dlhydr0|m|dazo[1 2-a]pyr|m|d1n-5(1 H)-one



20 extracted with ethyl acetate. The organic phase is successively washed
with a saturated aqueous sol ution of sodium bicarbonate, twice with water
and once w th a saturated aqueous solution of sodiumchloride. The
resulting organi c phase is dried over anhydrous magnesi um sul phat e,

filtered an rated to dryne under reduc essure.

residue it S@bgﬁghﬁwﬁf‘ﬂémter and then%%yophl lized. E&%R@PTWGMW:s
(2S)-1-(1H i ndol-3-yl net hyl) - 2- et hyl - 5
(rmorpholin-4-y1)-2-(trifluoronet r?%(l 1-2, 3-di hydr oi m dazo[ 1, 2-a] pyri m din-5(1
H - one are thus obtained in th&M&t m of a pinkish-col oured |yophilisate,
the characteristics of which are the followi ng: 1H NMR spectrum (400 MHz):
1.54 (s, 3 H); 3.41t03.48 (m 4 H,; 3.57teg3.64 (m 4 H) 3.87 (d, 10
J=12.5 Hz, 1 H); 4.11 (d, J=12.5 Hz, @ H); (d, J=16.1 Hz, 1 H); 4.90
(s, 1 H; 4.96 (d, J=16.1 Hz, 1 H); 6. %JFOand 8.1 Hz, 1 H; 7.08
(dt, J=1.0 and 8.1 Hz, 1 H); 7.32 to /. (m H; 7.65 (broad d, J=8.1
Hz, 1 H); 10.97 (broad s, 1 H) wa s, gptromatry met hod A
15Retention time Tr (mn) = 0.91 [ MW +'N A34; Stage b:

2- Met hyl propan-2-y1 ,
3-{[(25)-2-net hyl-7-(norpholin-4 5- 0xQ rifluoronethyl)-2,3-di hydroi
midazo[1,2-a] pyrimidi n-1(5F -\Hémat @ p+ i ndol e- 1- car boxyl at e
The product is prepared accordi. he N odure described in stage b of.
Exanpl e 30, but using 371 ng of

2- et hyl propan- 2-y13-{[ 7- chI oro(2S)-2-nethyl- 9= ox0-2-(trifluoronethyl)-2, 3-
di hyd roimidazo[1,2-a]pyrirn id inl(5H)-ylimethyl]1Hindol e-1- carboxyl ate,
in 5 m of norph e Y gl

t enperat ure of ngﬂéqg)rgo%ﬂr |rsf ﬁ:ﬁ?ﬁ% %dcg?ﬁlgcgé ég?uéﬁaeﬁl?rc?rr?g{éggﬁ% y of t he
reaction matagek(el Exampleh Osigvd 08 mgr efd {28k 2-afeth@e7-(morpHadinidyl)-2200 ngy
of - 2- met hyl

> (1(29)- - RuTREFoR el rcinudroiptisaold, zselpyrimidinr 8RBy SEXamAE My d ro
m i dazo[ 5 2-an%l B2 g bfl H-{brafidMethiyl)- Q%—Bh‘i%lbrdﬂéﬂzeﬁémr@pléciﬁ@r wyéo%ﬁ@mar e

obt ai ned, said
’ hydride with 214 mg of caesium carbonate. After purification by preparative

HPLC/MS (method C), 90 mg of (28)-1-(2,3-dlfluorobenzyi)—2-methyl-7-
(morpholin-4-yl)-2-(trifluoromethyl)-2,3-dihydroimidazo[1,2-a]pyrimidin-5(1H)-

S
V4

one are obtained in the form of a white semi-solid, the characteristics of which
10  are the following: '

"H NMR spectrum (400 MHz):

1.67 (s, 3 H); 3.26 to 3.35 (m, 4 H); 3.49 to 3.58 (m, 4 H); 3.99 (d,
J=12.7 Hz, 1 H); 4.18 (d, J=12.7 Hz, 1 H); 4.69 (s, 2 H); 4.89 (s, 1 H); 7.18
(m, 1 H); 7.25 (m, 1 H); 7.34 (m, 1 H) |

15 Mass spectrometry: method A
Retention time Tr (min) = 0.94
[M+H]+ m/z 431.

Example 26: (2S)-1 -[2-(3¥Methoxypheny!)ethyl]'-2-methyl-7-(morpho_lin-
4-yl)-2-(tr|ﬂuoromethyl)-2,3-dihydroimidazo[1 ,2~a]pyrimidin-5(1H)-one



10product being used as it is-in the next stage. Stage a:

2- Met hyl progan-2-y13- ([ 7- chl oro- (25) - 2-met hy1- 5- oxo- 2-
(trifluoronethyl)-2,3-di hydroi m dazo[1, 2-a] pyrimdin-1(5H)-yl]methyl}-
11-1-i ndol e- 1- car boxyl ate 15The product can be prepared as described in

stage a of t using 204 ny '
7-chl or o- (ZWﬁ'{IﬁQHQE(tHH uor onet h@&) 2, 3- PCT/FR2010/051373

di hydroi m dazo[ 1, 2-a] pyrim din-5(1 H)-one, 250 ng of 2-rmethyl propan-2-y1l 3-
(bromonet hyl ) - 1H i ndol e- 1- caﬁgoxylate and 525 ng of caesium carbonat e,
replacing the acetonitrile Hadlnethylforrnanlde After stirring for four
days 20 at a tenperature in the region of 20C, 370 ng of a m xture
cont ai ni ng 2- nethyl propan-2-yl F F
3-{[7-chloro-(2S)-2-methyl -5-oxo-Z3 (trifludyonethyl)-2, 3-

di hydr oi m dazo[ 1, 2-a] pyri m di n-1(5 |+ F} - 1H-i ndol e- 1-carboxyl ate are
obt ai ned, sai d product -bei ng used i 90 the next stage. Exanple 34:
Synt hesis of (25)-1-[(2-chlorophe

nyl] - 2- net hy1-
7- (nmorpholin-4-yl)-2-(trifluoronet -2, A\di hydroi m dazo[ 1, 2-al pyrim din-5
(1H) - one The product E;.IL prepared as described in Exanple 21, but

using 200 ng of (26)-2-nmethyd-7-@\norpholin4-yl)-2-(trifluoronethyl)-2, 3-
di hydr oi m dazo[ 1, 2-a] pyri m d\n-5(/1H) - one, 33

oil and 115 ng of 2-chl orobeﬁ&*eyi chl ori de

After 10purificationbysilicacol unmchromat og f(el \uent:

di chl or onet hane/ net hanol : gradi ent of 100/0 t© 97/03), 74 ng of (2S5)-1-[(2-

chl or ophenyl ) car bony1] - 2- net hyl - 7- (nor phol i n-4-y1)-2-(trifl uoronethyl) -
di hydr oi m dazo[ 1 'Ehea)mydimti ®i préj(aredl - aceording thtthe nprvceduteheeboribedfinan

VR Spect ruritgan fhEameie 1 384 (00'5, 5 Sy Emdhg-bRpmhinr Y233 1o

1; jé (gl 7455ﬂinﬂlfbr&%ﬁ§l'ﬁﬂl)099 d?hydroiﬁ)udaﬁe[i']@ é}byn?mél?\ 5(1HF-oné HExanffésy 1 H
5

and 85mg of 1{2-bromoethyl)-3- methoxybenzene replacmg the. sodlum

g, of sodi um hydride at 60%in
Oof tetrahydrofuran.

hydride with 214 mg of caesium carbonate After punf cation by preparative
HPLC/MS (method C), 65 mg of __(28)—1—[2—(3—methoxyphenyl)ethyl]-2—methy!—
7-(morpholin-4-yl)-2-(trifluo romethyl)-2,3-dihyd roimidazo[1,2-a]pyrimidin-
5(1H)-one are obtained in the form of an oil, the characteristics of which are
10  the following: |
~"HNMR spectrum (400 MHz):

1.55 (s, 3 H); 2.82 (m, 1 H); 2.98 (m, 1 H): 3.39 to 352(m 5 H); 3.54
to 3.67 (m, 5 H); 3.73 (s, 3 H); 3.84 (d, J=12.7 Hz, 1 H); 4.12 (d, J=12.7 Hz,
1 H); 4.88 (s, 1 H): 6.79 (m, 3 H); 7.22 (m, 1 H)

15 - Mass spectrometry: method A
Retentlon time Tr (mln) 0.96
M+H]+: m/z 4309, |

Example 27: (28)-1-[2-(2-'ChIdrophenyl)ethyl]-2_;methyl-7-(morpholin-4—
~ yl)-2-(trifluoromethyl)-2,3-dihydroimidazo[1,2-a]pyrimidin-5(1H)-one



Mass spectronetry: nethod A Retention tine Tr (m n) 0 89 20[ MrFl fr: mz
443. Chiral The product can be prepared as descrl bed in Exanple
21, but using 200 ny of
(2S)-2-nethyl-7-(norpholin-4-yl)-2-(trifluoronethyl)-2, 3-

di hydroimd m di n-5(1H) - on 31 ng of SOdI um hydride at 60%in
5 oil and 1%%%0@@'%{3 hyl benzoyl chl B?’I de in 4 ni BPTIIEB¥Q 9638d3 an.
After purification by silica colum chromatography (eI uent : CHZClZ/ MeOH,;
gradient from 100/0 to 97/03),

(2S) - 2- met hyl - 14( 2- net hyl phenyP)"EﬁUgonyu 7-
(norpholin-4-y1)-2-(trifluoronethyl)-2,3-di hydroi m dazo[ 1, 2-a] pyrimdin-5(1
H) - one are obtained in the form of angi vegy-col oured foam the
characteristics of 10 which are the@oll ow nty/ 1H NVR spectrum (400 MHz):
2.03 (s, 3 H; 2.24 (s, 3 H; 2.70 t : € H); 3.23 to 3.41 (m |
partially masked, 4 H); 4.04 (d, J= NHz, ; 4.32 (d, J=12.5 Hz, 1 H);
5,00 (s, 1 H; 7.16 to 7.42 (m 4 Nspectronetry nmet hod B
Retention time Tr (mn) = 3.92 [ MtH . 4R3. Exanpl e 36: (25) 1-1 (1R
or 15)-1-(2-Fl uorophenyflethyll;2-gqethyl -7-

(norpholin-4-yl)-2-(trifl uororréﬁyl -2, 3-di
5(1H) - one Stage b: \))

droi m dazo[ 1, 2- a] pyri m di n20

The product is prepared according to the procedure described in
stage k of Example 1, using 100 mg of (28)-2-methyl-7-(morpholin-4-yl)-2-
(trifluoromethyl)-2,3-dthydroimidazo[1,2-a]pyrimidin-5(1H)-one (Example 1j) -

5 and 87 mg of 1-(2-bromoethyl)-z-chlorobenzene, replacing the sodium
hydride with 214 mg of caesium carbonate. After pUrification by preparétive'
HPLC/MS (method C), 40 mg of (25)-1-[2«(2-chlorophenyl)ethyl}-2-methyl-7-
{(morpholin-4-yl)-2-(trifluoromethyl)-2, 3-dihydroimidazo[ 1 2-ajpyrimidin-5(1H)-
one are obtained in the form of an off-white solid, the characteristics of which

10  are the following:

'H NMR spectrum (400 MHz):

1.56 (s, 3 H); 3.02 (m, 1 H); 3.16 (m, 1 H); 3.31 to 3.53 (m, partially
masked, 5 H); 3.57 to 3.67 (m, 5 H); 3.86 (d, J=12.5 Hz, 1 H); 4.12 (d, J=12.5
Hz, 1 H); 4.87 (s, 1 H); 7.24 t0 7.36 (m, 3 H); 7.41 to 7.47 (m, 1 H)

15 Mass spectrometry: method A
Retention time Tr (min) = 1.04
[M+H]+: miz 443, |

| Example 28: (2S)~1-[2-(4-ChIorophenyl)ethyl]-2-me_thy|-7-(morpholin-4- |
yi)-2-(trifluoromethyl)-2,3-dihydroimidazo[1,2-aJpyrimidin-5(1H)-one



The twodi ast ereoi soners of (2S)-1-[(1R andlS)-1-(2- -

fl uor ophenypet hyl] - 2- net hyl - 7- (norphol i n-4-y1)-2-(trifluoronethyl)-2,3-dihy
~droi mdazo[ 1, 2-a]pyrimdin-5(1 H-one were separated by chiral

chromat ography 5 using 89 ng of a m xture of the two di astereoisoners:
Stationary . 1 ak AD 20 gm 8 35 cm |Vbb| |l e %bﬁﬁ (85%
Et OH (15%.%6%“9@1{@% of (25) 1.[(3f or PRYIPR20168513%3

1S) - 1- (2-fl uorophenypet hyl] - 2-met hyl- 7- o
(rmorpholin-4-y1)-2-(trifluoro th%l) 2, 3-di hydroi nni dazo[ 1, 2-a] pyri m di n- 5(
1H)- 10 one are thus obtained he form of a white foam the
characteristics of which are the foll ow ng 1HNWVR spectrum (500 MHz):

1.73 (s, 3 H,; 1.81 (d, J=7.1 Hz, 3 H); $3t53.37(m 4 H,; 3.58 (t,
J=4.9 Hz, 4 H); 3.96 (d, J127H201H) (d, J=12.7 Hz, 1 H); 4.95
(s, 151 H); 5.03 (q, J=7.1 Hz, 1 H;\7. "H9 (m 2 H); 7.23 to 7.34
(m 1 H; 767to776(m 1 H Mas ry: method A Retention tine
Tr (mn) 0.96 [MtH +: mz 427. 20\Sta

(25)-1- [(1Rand15) 1- (2- Fl uor ophenyp
(rmorpholin-4-y1)-2-(trifluorong
)-one W2011/00111296PCT/ FR2
as described in stage d of Ex , gen, 300 ng of

(2S) - 2- et hyl - 7- (mor phol i'n- 4-y@y~3- (trifluorg yl) -2, 3-

di hydr oi mi dazo[ 1, 2- a] pyri m di n-5(1H) - one, 643 of caesi um car bonate and

Cl

et hyl - 7-
droi m dazo[ 1, 2- a] pyri m di n5( 1H

o/ The product can be prepared

The product is prepared according to the procedure described in
stage k of Example 1, using 100 mg of (2S)-2-methyl-7-(morpholin-4-yi)-2-
" {trifluoromethyl)-2,3- dlhydr0|m|dazo[1 2- a]pynmldln 5(1H)-one  (Example 1j}-
‘5 -and 87mg of 1-(2- bromoethy!)-4-chlorobenzene replacmg the sodium
hydride with 214 mg of caesium carbonate. After purification 'by preparative
HPLC/MS (method C), 65 mg of (25)-1-[2-(4-chiorophenyl)ethyl]-2-methyl-7- |
(morpholin-4-yi)-2-(trifluoromethyl)-2,3-dihydroimidazo[1,2-a]pyrimidin-5(1H)-
one are obtained in the form of a white powder, the characteristics of which
10  are the following:

"H NMR spectrum:

1.83 (s, 3 H), 2.81 t0 2.91 (m, 1 H); 2.85 to 3.06 (m, 1 H); 3.32 to 3.51
(m, partially masked, 5 H); 3.55 to 3.67 (m, 5 H); 3.85 (d, J=12.5 Hz, 1 H);
4.11 (d, J=12.5 Hz, 1 H); 4.87 (s, 1 H); 7.26 (d, J=8.3 Hz, 2 H); 7.36 (d, J=8.3
15 Hz, 2 H)

Mass spectrometry: method A
" Retention time Tr (min) = 1.05
[M+H]+: m/z 443.

Example 29: (28)-1-[2-(3-Chlorophenyl)ethyl]-2-methyl-7-(morpholin-4-
20  yl)-2-(trifluoromethyl)-2,3-dihydroimidazo[1,2-a]pyrimidin-5(1H)-one -



5 234 ng of 1-(1-chloroethyl)-2-fluorobenzene in 13 m of acetonitrile.
After purification by silica colum chromatography (el uent: _

di chl or or net hane/ net hanol : 97/03), 89 ng of a 35/65 m xture of the two

di ast ereoi soners of (2S)-1-[ (1R and 1S)-1-(2-fluorophenypethyl]-2-nethyl-7-

(nor phol i n- 4 e L §Luoronet hyl) -2, 3-di hydroi m dazg[ 1. 2-a rimdin-5(1
H - 10 one Mégiyﬁjhéy#n the form of igel | owy-whi t & U\EB@IO]" ¥Qﬂ373
characteristics of which are the follow ng: Mass spectronetry: nethod A
Retention tinme Tr (mn) = 0. 9(§h.a d 0.96: 35/65 m xture of the two

di ast ereoi soners 15[ MtH +: m'Z"E37. Exanple 37: (25)-1-[(1R or 15)-1-(2-F1
uorophenyl)ethyl]-2-nmethyl-7- (norpholi n-4-yl)-2-(trifl

uoronet hyl)-2, 3-di hyd roi midazo[ 1, 2-a] pyrgm $111)-one WO

2011/ 00111297Pa/ FF( 2010/ 051373 = QO The I ral separation described
above, in stage b of Exanple 36, algo i(S:;J ~B ng of the second

di ast ereoi soner of (2S)-1-[(1R and 1-(

fl uorophenypet hyl] -2-nethyl -7-(no Y\pholyn--yl)-2-(trifl uoronethyl)-2,3-d
i hyd ro- 5imdazo[1, 2-a] pyrimdin- -on the characteristics of which

are the follow ng: 1H NWR spec (500 MHzy: 1.64 (s, 3 H,; 1.84 (d, J=7.0
Hz, 3 H; 3.25 to 3.38 (m parfialhy masked, 4 H,; 3.50to0 3.63 (m 4
H; 3.91 (d, J=12.7 Hz, 1 H);O4.1 (d, J=12. 1 H;

Cl

The product is prepared according to the procedure described in
stage k of Example 1, using 100 mg of (2S)-2-methyl-7-(morpholin-4-yf)-2-
(trifluoromethyl)-2,3-dihydroimidazo[1,2-a]pyrimidin-5(1H)-one (Example 1j)

5" and 87mg of 1-(2-bromoethyl)-3-chlorobenzene, replacing - the sodium-
hydride with 214 mg of caesium carbonate. After purification by preparative
HPLC/MS (method C), 38 mg of (2S)-1 -[2-(3-chiorophenyl)ethyl]-2-methyl-7-
(morpholin-4-yl)-2-(trifluoromethyl)-2,3-dihydroimidazo[1 2-ajpyrimidin-5(1H)-

- one are obtained in the form of an oil, the characteristics of which are the

10  following:

H NMR spectrum:

1.56 (s, 3 H); 2.8310 2.93 (m, 1 H); 2.96 to 3‘.05 (m, 1 H); 3.31 to 3.55
(m, partially masked, 5 H); 3.58 to 3.68 (m, 5 H); 3.85 (d, J=12.5 Hz, 1 H);
4.12 (d, J=12.5 Hz, 1 H); 4.88 (s, 1 H); 7.19 (broad d, J=7.5 Hz, 1 H); 7.26 to

16 7.39(m,3H)

Mass spectrometry: method A

Retention time Tr (min) = 1.04

[M+HJ+: m/z 443, |
Example 30: (28)-1-(1,3-Benzoxazol-2-ylmethyl)-2-methyl-7-

20  (morpholin-4-yl)-2-{trifluoromethyl)-2,3-dihydroimidazo[1,2-a}pyrimidin-
5(1H)-one '



. 104.86 (s, 1 H; 506 (q, J=7.0 Hz, 1 H; 7.14to 7.22 (m 2 H; 7.30to
7.38 (m 1 H,; 7.70. (m 1 H Mss spectronetry: nmethod A Retention tinme Tr
(mn) =0.98 [MH +: mz 427. 15 Exanpl e 38: Pharnaceutical conposition
Tabl ets corresponding to the fol lowing formulation were prepared: Product
of Exanpl e Lplent for a tablet having a fing| laht of 1
(details of%&ﬁizglﬁﬁﬁﬂihf: | act ose, taI@ﬁ starch, nagﬁggﬂ%ha@ﬁgggﬂ@&ﬁ
20Exanple 1 is taken by way of exanple of a pharmaceutical preparation, it
bei ng possible for this preparation to ?ﬁ Earried out, if desired, with

ot her products of formula (1) according the present invention, and in
particular given in exanples in the pres Fappl i cati on, anong Exanpl es 2
to 37 and 39 to 43. The product «it he table bel ow, which are
products of formula (1) as defined akove}, constitute Exanples 39 to 43 of

the present invention. These 5 QhQdublts anples 39 to 43 are prepared
as i ndicated above in the experi n%&al/lsect on and are characterized by the

physi ochem cal results given in ths\tapplﬁ/ npl e

)

Stage b:

210mg of (28)-1-(1,3-benzoxazol-2-ylmethyl)-7-chloro-2-methyi-2-
(trifluoromethyi)-2,3-dihydroimidazo[1,2-a]pyrimidin-5(1H)-one in 2ml of
5 morpholine are pIaCed in a microwave oven. After microwave irradiation for
18 min at a temperature of 85°C, the reaction mixture is diluted with ethyl
acetate. The mixture obtained is washed with water and then with a saturéted
aqueous solution of sodium chloride, before being dried over anhydrous
magnesium sulphate, filtered and concentrated to dryness under reduced
10 pressure. After purification by silica column chromatography (eluent: dichloro-
' methane/methanol: gradient of 0 to 50% of MeOH), 112 mg of (25)-1-(1,3-
benzoxazol-2-yimethyl)-2-methyl-7-(morpholin-4-yl)-2-(triflucromethyl)-2,3-
dihydroimidazo[1 ,2-a]pyrimidin-5(1H)-one are obtained in the form of a yellow
foam, the charactéristics of which are the following:

15 - "H NMR spectrum (400 MHz):

1.76 (s, 3H); 3.17 to 3.24 (m, 4 H); 3.32 to 3.41 (m, 4 H); 4.02 (d,
J=12.5 Hz, 1 H); 4.24 (d, J=12.5 Hz, 1 H); 4.85 (s, 1 H); 4.95 (s, 2 H); 7.32 to
7.42 (m, 2 H); 7.66 to 7.75 (m, 2 H)

‘Mass spectrometry: method A
20 Retention time Tr (min) = 0.81

[M+H]+: m/z 436; [M-H]-: m/z 434.



Name Met hod E Mass spectronetry: Tr(mn) [MH +: m z Exanple 39
(3)-112-(2-fluoro-4,5-di met hoxyphenyl) - 2-

hydr oxyet hyl ] - 2- met hy1- 7-or phol i n-4-yl 2-tri fl uoronet hyl-2, 3-di hydro-1Hi ni d
azo[1, 2-a]p yrlmd|n50ne069n12503Exarrp|e40h| ol 12
3)-14(3)-2 met haxyphenypet yl1l- 2- net hy olin -
'EI’I f1 uor omet ?15@(‘&06?{1&”0 1H m dazo[ 18%- a] pyri mi di npﬁTéﬁBB@1Qf@5ﬂﬁZ 455
Exanpl e 41 ' :

Stage a: (2S)-1-(1,3- Benzoxazol-z-ylmethy!)-2-methyl-7-chIoro-2-
(trifluoromethyl)-2,3- dlhydr0|m|dazo[1 2-a]pyr|m|dm-5(1 H)-one

_ The product is prepared according to the procedure described in
5 stagek of Example 1, using 160mg of (2S)-7-chloro-7-methyl-2-
triﬂuoromethyl—2,3-dihydro-_1 H-imidazo{1 ,2-a]pyrimidin—5—one - (Example 1,
B stage h'), and 106 mg of 2-(chloromethyl)-1,3-benzoxazole, replacing the |

sodium hydride with 360 mg of caesium carbonate. After reaction for 15 hours
at a temperature in the region of 20°C and treatment as described in
10 Example 1k, 211 mg of (2S)-1 -(1,3-benzoxazoI—2—ylmethyl)-7-chloro-2-methyl-
2-(trifluoromethyl)-2,3-dihydroimidazo[1,2-a]pyrimidin-5(1H)-one are obtained

in the form of a brown foam, the characteristics of which are the follOwing:

Mass spectrometry: method A
[M+H]+: m/z 385
15 Retention time Tr {min) = 1.30 min.

EXampIe 31:  (2S)-2-Methyl-7-(morpholin-4-yl}-1-[(1R or 18)-1-phenyl-
ethyl]-2-(trifluoromethyl)-2,3-dihydroimidazo[1,2-a] pyrimidin-5(1H)-one



(3)-1-1(S)-2-(4-chl oro-2- net hoxyphenyl) -

2- hydroxyethyl] 2-met hyl- 7- nor phol i n- 4-

y1-2-trifl uoronethyl-2, 3-di hydro- 1H ni cl azo[ 1, 2- a] pyri n di n-5-one 0.80 N1 z
489 Exanple 42 (S)-1- [(S) 2- (4-fluoro-2-met hoxyphenyl) - 2-

hydr oxyet h 2= nmor phol i n- 4-yl trlfluororreth123 dolHIm'd

aélo[l 2 a %Q&%?@ﬁ{ﬁéj’ 120 Pe o 47 anpl e 43 - TIPR3010/061573 |

(S)-1-[(S)-2-(2-chl oro-4-net hoxypheny1l) -

2- hydr oxyet hyl ] - 2- net hyl.- 7- nor phol i n- 4-

. y1-2-trifluoronethyl-2, 3-di hydro- 1H miBazg|
~.mz 489 Pharnacol ogi cal ‘section: Experp}
experi ment al. procedures The i nh| bitor

-phosphoryl ation is -

1 /2-a]pyrimid in-5-one 0.77

Stage b: |

The two diastereoisomers of (2S)-2-methyl-7-(morpholin-4-yl)-1-[(1R

and 1S)-1-phenylethy!)-2-(trifluoro methyl)-2,3-dihydroimidazo[1,2-a]pyrimidin-

5 5(1H)-one were separated by chiral chromatography using 60 mg of a 65/35
mixture of the two diastereoisomers: ' |

Stationary phase: Chiralpak AD 20 um 8 x 35 cm
Mobile phase: heptane (90%) EtOH (5% MeOH (5%).

16.4mg of (2S)-2-methyl-7-(morpholin-4-yl}-1-[(1R or 1S)-1-phenyl-
10 ethyl)-2-(trifluoromethyl)-2,3-dihydroimidazo[1,2-a]pyrimidin-5(1H)-one are
thus obtained, the characteristics of which are the following:

"H NMR spectrum (400 MHz):

1.76 (s, 3H); 1.82 (d, J=6.8 Hz, 3H); 3.12 to 3.25 (m, 4 H); 3.37 to

3.55 (m, 4 H); 3.99 (d, J=12.5 Hz, 1 H); 4.17 (d, J=12.5 Hz, 1 H); 4.79 (s,

15 1H); 487 (q, J=6.8 Hz, 1 H); 71710 7.27 (4, =7.5 Hz, 1 H) 732(t J= 75Hz
2 H); 7.46 (d, J=7.5 Hz, 2 H) B

Mass spectrometry: method B
Retention time Tr (min) = 4.04
[M+H]+: m/z 409
20 Optical rotation: OR = +16.6+/-0.7; ¢ = 2.08 mg/0.5 m| DMSO.

Stage a: (28)-2-Methyl-7-(morpholin-4-yl}-1-((1R and 1S)-1-phe nyiethyl)-



5 nmeasured either by westemblotting using the techni que described bel ow,
or by the MsD Multi-spot Bi omarker detection technique from Meso Scal e

Di scovery al so described below. It was denonstrated, on one set of '

nol ecul es, that both techniques give conpatible results. St udy
of pAKT eXerBB?#g@{ﬁ human prostate carcinoma cells 10 neasured by

west ern bl ot This t&% is based o GIER20MAWPSH3TS
expression of the AKT prot ei n phosphoryl ated on serine 473. The

phosphoryl at f asure stern blotting in the P03
hunan pr osta#ggggogpmgﬁg% ‘J('% 9@@' I'ﬂﬁj'ﬁrﬂam'lmdy t hat
specifically reco_&ry ses 15 pPAKT- 5473. , the PC3 cells are
seeded into 6-wel %Péﬁ t cappe #"%@@)asa@e%@eédﬁ@ém@ dirofoxarnpe %106

of foctal cal orroe tRRSFE R Ch RN 1 L BBt TG S oo

#h2503P| 024)d|hadtmmnda|ab[el1;%d]mﬂrmﬂ6m38(@H ﬁ%eOO‘tz;g @f%@?ﬂhﬁn ‘carbonatén gfﬁay 2f ,
the ce ncu presence, or absence of the test products for
1 to 2 h&ur f‘:ﬁ "@7‘%361&(?1'%’9%?@? ERERNS N ggor'ﬁicpi aceipnifg. Mfigraayrifigationdy in

di met hyl sul [ PR o} 0

concentr at edé?f;%ﬁéggﬁjsrﬁl uti oﬁlaﬂj% 6‘15? ﬁ)enttarcer%t afggg HD%% 6Qenqﬁgofo""lo/
The ol ecul €85/8b enidbigecef thiet tver MStarwlsmgmgsouﬁn@S)tZ-matwl B{mbeswlinkan or
equal to 10 i S|n e ions | e that can extend
fromless t rﬁm fﬂ;ﬁ/l grd lgébill[ e&l”’%ﬁhﬁ) 21({@'1“ I‘Zﬁﬂ%& 9"&#@@4@[@ .494) |
recover ed bya1BofARIMS(1 FRIP u ed
into a 96- vveI]Fy | at e (E‘rm)eia%gré%G%thl ir‘gitllge ysed&f%)éeéra gnﬁé\@g&;’%é HNTG
buf fer {189 cd}?@@@t@rlﬁticacvfefvm@n Iam\/th&ngHDMﬂg‘e 50 mM hepes, 150 nM NaCl, 1%
triton, 10%glycerol, w th extenporaneous addition of one Mni Protease

i nhi bitor Cockt aiMassab}belﬂrqrﬁ%etmenéiBﬁﬂlEW) and of one Phosphatase Inhibitor
Cocktail tablet (Rochel04906837001) per 10 ml of buffer. The | ysate
is centrifuged fdRetéftion timat TE@AIA) ERND0 4RE 4004; FhixEHE R RirAdls BRe(/mecover ed,
150 pl are incubated for denaturation for 5 min at 95C in thé I0 presence

of 4X NuPACGE LDS [eHJremBrifgr diluted 4-fold (1nVitrogen ref NPOOO7) and
of 10X NuPACGE Sarrpl e Reduci ng Agent diluted 10-fold (InVitrogen ref

NP0009) . Th
i or oBCA { ocrarmpPIze 128) 2RI fofbhairpeyiPa 1R B WS ERrRYkA°
Pr ot ei n1Bss a@thyl]:2-(triflocemeBA}R) 3-dilydnoimpi das[, 53]@@1'&111&!1-5(?92%@1‘

proteins are | oaded on to a NU-PAGE 4-12%Bis Tris Gel 12 well (InVitrogen
ref- NP0322BOX) and the migration is calgr,i gd out for 1 h 30 in 20X NU PAGE
| d

MOPS SDS Runni ng Buffer diluted 20-fo n\/ ogen ref NPOOO1l), at 150
vol ts. " The gel is then transfery 0' an I nvitrol on PVDF
menbrane 20 (Invitrogen #LC2007) per reaRil'i s¢d &fore and after a few

seconds in ethanol (Ethanol Figgher I\FCI ] i c #E/ 0600DF/ 15) . The
transfer is carried out in a Bi O at\ 30 volts overnight or at 60

volts for 3 hours, in the presencg¢ of IPOX NUPAGE Transfer Buffer diluted
20-fold (In\ﬁtrogen ref NP0O006). "Xy

j®

The chiral separation described above, in stage 'brof Example 31, also
gave 27.9 mg of the second diastereoisomer of (25)-2-methyl-7-(morpholin-4-
y»+1-[(1R and 1S)—1-phenylethyl)-Z-(triﬂuoromethyi)-2,3-dihydroimidazo[1 2-

20 a]pyrimidin-5(1H)-one, the characteristics of which are the following:

'H NMR spectrum (400 MHz):

1.76 (d, J=7.0 Hz, 3 H); 1.77 (s, 3 H); 3.17 to 3.25 (m, 4 H); 3.49 (m,



25The nmenbrane is then saturated in saturating solution conposed of TBS
(10x Tris Buffered Saline, Sigma #T5912, diluted 10-fold), 0.1% Tween 20
(Sigma #P5927) and 3% BSA (Bovine Al bum n Serum Fraction V, Sigma #A4503)
for 6 h after overnight transfer or else for 1 h after transfer for a
period of 3 T 3 antibody (193H2, rabbit no cat #4058
from Cel | Si‘gﬁ)a?moéﬁtﬁol ogy Abcan), gﬁ saturating @&?ﬁﬁ%‘y@ﬁﬂ&%d of
PBS, 0.1% Tween 20 and 3% BSA, and then shaken overni ght at 4C.
Two rinses f 5 RRnL i i_n ol ut C ed ) an . 1% 5 Tween
20 are carri@@’%%@%’f%ﬂﬁ%? sﬁﬁ%@?&rﬁﬁgﬁé&g‘hdﬁg (ﬁn?i"goéi%%(q’
- The secondarp-7a0Hz0adiey 20 &, di¥et|d 14-HOOCHR @ Jor stthe Zﬂg,bT.HzatﬂtJf?\/@US?

| gG HRP anti bod WI02 PrOnega) and to 1/10000th for the Qoat anti-Rabbit
- 1gG HRP anti*“ﬂ)l)di//H.éV\ml Pronmega) in saturating solution, and then shaken for
~ 1 h at anbient tenperature. 10Two rinses for.30 mn in washing solution are
~carried out and tNass spedtrsmetiyomdthotdB in H20 is carried out in order to
elimnate the renmai ni ng Tween 20. The revealing solutien is prepared
vol ume- f 6r - vol umRetentidritime Trqmiite=4edhni cal bulletin of the Western
Li ght ni ng Chem | um nescence Reagent Plus 15 (Western Lightning
Chemi | um nescencgnReRgemyz fhgis Perkin El mer #NEL104). The menbrane is
placed in the revealing solution for 1 mn, drained, inserted between two

transparent plat @%Mrdtgﬁh:@;qg_e_@g_ﬂﬁ?ﬁég%@r]inﬁg)rﬁzmi%gﬂlsf@_r readi ng the

| um nescence and the quan i cation of gnal umi nescence i s

read with t LiFha.m { ' T deyi ¢e sur es
the total | ioablerss IZ8KIRHERMOL S ety 2-melBy-rAmPBECER BRI | t *then
subtracts trm(tﬁﬂmbgomaudyl?:ai,s-dit{ birpidal j22dpyrindidinS(sHzenef the band
sel ected (Area), said background noise being calculated froma specific
backgrogpd noi se band, with a view to 25 obtaining the specific signal
(AU-BG for each band. The band obtained in the absence of product and in

t he pr esences'tgheq::l% DMSO i s considered to be the 100% signal. The software
cal cul ates t7 ospecific activity (Ratio) obtained for each band sel ected
as a function of this 100% si gnad,.. ‘Il'he percentage inhibition is cal cul ated
for each concentration accordi ngﬁm@the 30 formula (100% - Rati o).
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1 ml of trifluoroacetic acid is added to a solution of 200 mg of 2-

N
H

. methylpropan—nyi 3-{[(_28)-2-methyl-7-(morpholin-4-y|)-5—0xo-2-(trifluoro-

15 'me_thyl)éz,3-dihydroimidazo[1 ,2-a]pyrimidin-1 (5H)—yl]meth’yl}-1'H_—indoie-_’l . ]
‘carboxylate in 3 ml of methylene chioride. Aﬁef ah'overnight lpeﬁod at a
temperature in the region of 20°C, the reaction mixture is concentrated to
dryness under reduced pressure. After purification by preparative LC MS
(method D), the acetonitrile is concentrated and then the aqueous phase is

20  extracted with ethyl acetate. The organic phase is successively washed with a
saturated aqueous solution of sodium bicarbonate, twice with water and once



Two i ndependent experinents nmake it possible to calculate the nmean 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 approxi mately IC50 obt ai ned
froma dose;, ve of various c ncentratl ons tested a

representi n&"ﬁﬁﬁ@@%‘fﬁ i ng 50% of spegl fic inhibi t.BﬁT(l%EB%Q)1QIi351$Z:%0)
Two i ndependent experiments make it possible to calculate the mean of the

cel 15 10 moddt adalipash ARueowt FoEER T sacihmarahiordse: wle Femleras RigajHe fr om
Meso Scal e Phaeevey MreliesveB)anh ydrous rﬁagﬁeémt h neegggﬁg%&@gst hel i

expression of the AKT protein phosp orylated on s
t he PC3 hurr@ﬁnpefmtsa’f&déo(ﬂa’rlﬂsﬁmmielrlre@CGanﬁam a'hetrbeldUecﬂtakqummaﬂled on a

d h 15 t t Kit
rom weso StatE BETOLMBhIRsk, fs MR AT B ndRir g %vl??gﬁ%ﬁm‘ir‘} |
#K151CAD) Qmopbiast o 15
E#KlSlOODg I'T}he pr my?%g?iﬁ%rﬂﬁ%ﬁ%}g?ﬁ Cﬁ\?érdh‘ﬂiﬂa%o?@%%b wﬁ(ﬁpm#K 51CAD) is
coat ed ont 0 CA& ér%éh%d@talne@aahthﬁefcprrrbfoftaeplglesn@plom@tlmpmﬁsatae thesD ki t :
after the a@ﬂhpéd%&[gcs%q“ﬁ“a{&teethg bw&&hghto efach well, the si gnal is

vi sual i sed by a a secondary ant i body | abelled with an

el ectr ochennol umy QMo procedure followed is that described
inthe kit. “@'&EQ f%@%ﬁﬁ s are seeded into 96-wel | plates
(TPP, #92096) at t%‘ﬁ _ntratl on of 35 000 cells/well in 200 é)l of DVEM
medi um (DVEM 25 diBtdSw# 6@4)14&3 . o Ry 369 tor 36delml 4d4)13.88&r(@n ( FCS
G bco, #3050Q183Hzan | 1 ayd 2 ey #2503 a cubat ed
at 37C, 5% CQO2, ovgr n|q—I 4)‘910&1& djnﬂesﬂzh é%éggge mchIQ%ed |) Rgﬁj&
presence or 1dilsehd6 (of J=H16.1t et 1plr|)1d(ﬁt©t7$ dtod=10t an@ 811 &z, 37 Q)] 7.08€¢dt,

ey o oo S Rbes P4 1407 RO e S e end L8 ST,

sol ution, tRed7 {ﬁba@gr ¢¢N)t age of DVBO being 0.1% The nol ecul es are tested
either at a single concentration of |less than or equal to 10 pM or at

i ncreasi ng conceppt beg S hat can extend fromless than 1 nMto
10 pM After t |s I nc t1on, (ti e cells are lysed for the preparation
of the ot ei ns t h ul ture nmedi um has been drawn of f, 50
pl of cgﬁpl ete Tﬁégé?_@gs}i@mgaifrf(ﬁvn —thQﬁle MSD kit containing the protease and
phosphat ase i nhi w 90\” %ﬁns are added to the wells and the cells are

|l ysed for 1 h at @ Zs ing. At this stage, the plates containing the

| ysates- can_ 10 be stored at -20C or af - welI's of the
96-wel | pl a%&giu?i iﬂewmﬁa'&?é"s§tﬂ[ﬁ3§)é’dmﬂhyh71ﬁwpbﬁbﬂe4w|)tmr ature

150 ol of Tere ARt AR2 S ol R bt 2y bR P e e

are transfeﬂfbmdoied-cald)cﬁc@lavell mul ti-spot plat es of the

Chirai
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20 ,



15 MSD kit and incubated for 1 h at anbient tenperature, w th 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 anbient tenperature, wth shaking. Four washes are
carried out | ,of Tris Wash Buffer of the MSD kit. 150 of Read
20 Buf f er ofwtcilgei/@@‘}ﬁ”fare added to t9€ wells and tﬁ’&ﬂFEﬁ@@ﬁﬁéW@ad

i mredi ately on the S12400 i nstrunent from Meso Scal e Di scovery. The

i nstrunment measur Si for ea V‘g wi thout cells and

containing the | y-gh% FHBF‘? 'SSQFWF? ﬁ%‘foép'ﬁ‘ﬂ & PRCREEGLAGSAEPe® ibhat
Il b bt I t

wi e subtgtags BchiiEam@klag, 'bet UBAgL AITRIgLoF iméH%ylngJ@%an-gi éléfﬂD@g@d" ng

cells 25 in the absence of Ero duct din e presenc are

consi der ed t(asﬁé’ -nethyl-Geoxas @WélUO(Qm&myl)ﬂaé-qdejdmmmidg@[ﬂ Zaalpiytimidint

[ cul d f d d h :
Col Low ng. oRRLSIMETREE kERle: P ReRa ity | i 6ot “Heagmhaigesomfiseci 1 c
i nhi bitién (m@@hﬂ@lr#ﬂ&bn %rIZOdﬂPﬁ@ld@'fémBér%‘PuﬂerEﬁ@(POT%h@ ﬂdrlflegﬁélltl B&e -

calculatethe mean of the |1C50 val ues. I nhi bitory activ
mol ecul es orbliG# eRHEY Chremategrapby abjhenseantionf mixieret (IewmtDG&thtzﬁVleOH he LC3

protein fro R For, t swere
transfected rgmé?%"gﬁf/g@@f@e%@%gﬁ&% Li'hg 2%9 ?’?n@PFBPBP& Whg&z{% mﬁi‘

cl one st abl y7-gmprptetinagyl-BeoxG=2-(Irfidorornétbiy)-2@irsrireifiigszo[T2e trans| Ocat ion
of the LC3 protein,.is term ne ?‘él measur i ngot he nunber of cells

d
exhi bi ting %V@F%Mﬁ oviimethylr1 Hrindelerd rarboxydates s areisi oktabned, Cysaid
aut ot g | 7 ¥&’lﬁélﬂgi§e&$5ﬁq9%ﬁ{e {GURMgyLe). 10Study of the

translocatl protern in fan cells, neasured by inage

anal ysi s cy Hel - LC3 cells are
seeded into i@i‘ﬁ’é@%‘é’?@&W@X‘P&"’&gg&'ﬁsﬂlg@%@ﬂ #655946) at
t he concent a«ﬂmmﬁeﬂﬁmpﬁscmh diohidaze[ oG M G bco
#11960- 044) 12, contal ning 109% Yk idagDl b2 1By riRi i HEHI e 0- 056)
and 1% gl ut & ‘HE‘?E@G"@’M@&#ZSOSO 024), and |ncubat ed at 37C, 5% CO

- -overni ght. On day 2, the cells are washed twice with EBSS (Sigma
#E3024). The cells are t hen i ncubat ed i g EBSS, 10 pM hydr oxychl or oqui ne and
test 20 products, for 2 hours at37Cin t presence of 5% 002. The

nmol ecul es are diluted in dinmethyl\\sulp ydeF( DMSO Si gma #D2650) t he final
DVBO percent age being 0.1% The &Ll esf"are tested at increasing
concentrations in a range that c ex from1l0 nMto 1 pM After this

i ncubation, the cells are fixed ”}ﬂ % pax af or mal dehyde 25 (Signma
#HT501128 4L) for 10 mn. The celds 'are then washed twce with PBS and the
nucl ei then stained with 2 pg/ il o 33342 (Invitrogen

15 _ The product can be prepared as described in stage a of Example 30,
© but ‘using 204mg  of - 7-chloro- -(2S)-2-methyl-2-(trifluoromethyl)-2, 3-
dihydr0|m|dazo[1 .2-ajpyrimidin-5(1H)-one, 250 mg of 2- methylpropan-Z-yI 3-
(bromomethyf)-1H-indole-1-carboxylate and 525 mg of caesium carbonate,
replacing the acetonitrile with dimethylformamide. After stirring for four days

20 at a temperature in the region of 20°C, 370 mg of a mixture containing 2-
methylpropan-2-yl 3-{[7-chloro-(2S)-2-methyl-5-oxo-2-(triflucromethyl)-2, 3-
dihydroimidazo[1,2-a]pyrimidin-1(5H)-yljmethyl}-1H-indole-1 -carboxylate are



#H3570) . ‘The 96-well plates are then read with the iCyte inmage analysis
cytometer (Conmpucyte). The analyser quantifies the nunber of cells . :
exhibiting LC3 granulations. A cell is considered to be positive when it 30
exhibits at |least 4 LC3 granul ations. The percentage of cells exhibiting

nore than i Is calculated relative to the total nunber of
cells. Zk"’%g‘%!ﬁbﬁfi of the product3is transl at eBGTEFR2000/0848%Bned
froma dose-response curve of various concentrations Ee;t efj andI 0. 2
representing,the dose qgiving 50% specific¢c inhibition (absolute )
ingependent %8%'5? n%ﬁ'igg’r%d‘fél?@'rﬂ”%%HI'%"US‘ed'!ﬁxéﬁtaﬂee the nean of the

| C50 val ues The results obtained for the products as exanples in the

exper i ment alEXample3di, Synthesis ﬁ‘ft(R@)ﬂhﬁzﬁﬂ@r@&mﬂl)cmEuhyli-Z-ththybeI FW .
Eggr macol Ogiﬁ%OFﬁﬁ&hﬁ'a'l;lf'al-(?rif}ﬁor&ﬁgmlﬁzﬁaﬁyéroi-rlﬁ%az%ﬁ,Zsa tpygmi-EX?np ©
RS din-5(1H)-one o |

o e
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The product can be prepared as described in Example 21, but using
| 200 mg of | (.’ZS)-2-methyi-7-(morpholin-4-y|)-2-(trif|uoromefhyi)-Z,3—
dihydroimidazo[1,2-a]pyrimidin-5(1H)-one, 31 mg of sodium hydride at 60% in |
oil and 115 mg of 2-chiorobenzoyl chloride in 4 ml of tetrahydrofuran. After
10  purification by silica column chromatography (eluent:
dichloromethane/methanol: gradient of 100/0 to 97/03), 74 mg of (2S)}-1-[(2-
ch!orophenyl)carbonyl]~2-methyl—7-(morpholin-4-yl)-2—(trif|uoromethyl)—2,3-
dihydroimidazol[1 ,2-alpyrimidin-5(1H)-one are obtained in the form of an ivory-
coloured foam, the characteristics of which are the foliowing:

15 H NMR spectrum (400 MHz):

2.03 (s, 3 H); 2.70 to 2.93 (m, 4 H); 3.33 to 3.41 (m, 4 H); 4.07 (broad
m, 1 H); 4.35 (d, J=12.7 Hz, 1 H); 5.04 (s, 1 H); 7.40 to 7.58 (m, 4 H)

Mass spectrometry: method A
Retention time Tr (min) = 0.89

20 [M+H]+: m/fz 443.

Example 35: (2S)-2-Methyl-1-[{(2-methyiphenyl)carbonyl]-7-{(morpholin-
4-yl)-2-(triﬂuoromethyl)-2,3_-dihydroimidazo[1 ,2-a]pyrimidin-5(1H)-one
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Chiral

The product can be prepared.as-described in Exampie 21, but using
200 mg of (28)-2-methyl-7-{morpholin-4-yl}-2-(trifluoromethyl)-2,3-
dihydroimidazoﬂ ,2-a]pyrimidin-5(1H)-one, 31 mg of sodium hydride at 60% in
5 oil and 101 mg of 2-methylbenzoyi chloride in 4 ml of tetrahydrofuran. After
purification by silica column chromatography (eluent: CH,Cl,/MeOH; gradieﬁt
from 100/0 to 97/03), 44 mg of (28)—2-methyl-1 -[(2~methylphenyl)carbonyl]—?-
(morpholin-4-yl)-2-(trifluoromethyl)-2,3-dihydroimidazo[1,2-a]pyrimidin-5(1H)-
one are obtained in the form of an ivory-coloured foam, the characteristics of
10  which are the following: - -

'H NMR spectrum (400 MHz):

2.03 (s, 3H); 2.24 (s, 3H); 2.70 to 2.90'(m, 4 H); 3.23 t0o 3.41 (m
partially masked, 4 H), 4.04 (d, J=12.5 Hz, 1 H); 4.32 (d, J=12.5 Hz, 1 H);
5.00 (s, 1 H); 7.16t0 7.42 (m, 4 H)

15 Mass spectrdmetry: method B
Retention time Tr (min) = 3.92
[M+H]+: m/z 423.

- Example 36:  (28}-1-[(1R or 1S)-1-(2-Fiuorophenyl)ethyl]-2-methyl-7-
(morpholin-4-yl)-2-(trifluoromethyl)-2,3-dihydroimidazo[1,2-a]pyrimidin-
20 5(1H)-one

Stage b:
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The two diastereoisomers of (28)-1-[('1R -and  18)-1-(2-
fluorophenyf)ethyl]-2-methyl-7-(morpholin-4-yl)-2-(trifluoromethyl)-2, 3-dihydro-
imidazo[1,2-a]byrimidin-5(1H)-one were separated by chiral chromatography

5 using 88 mg of a mixture of the two diastereocisomers:

Stationary phase: Chiralpak AD 20 pm 8 x 35 ¢m
Mobile phase: heptane (85%) EtOH (15%).

51.2mg of (2S)-1-[(1R or 18)-1-(2-fluorophenyl)ethyl]-2-methyl-7-
(morpholin-4-yI)-2-(trifluoromethyl)-2,3-dihydroimidazo[1,2-a]pyrimidin-5(1H)-
10 one are thus obtained in the form of a white foam, the characteristics of which
are fhe following: |

"H NMR spectrum (500 MHz):

1.73 (s, 3 H);, 1.81 (d, J=7.1 Hz, 3 H); 3.33 to 3.37 (m, 4 H); 3.58 (,
J=4.9 Hz, 4 H); 3.96 (d, J=12.7 Hz, 1 H); 4.13 (d, J=12.7 Hz, 1 H); 4.95 (s,
15 1H); 8.03 (g, J=7.1 Hz, 1H); 7.11 to 7.19 (m, 2 H); 7.23 to 7.34 (m, 1 H);
7.67t07.76 (m, 1 H)_
Mass spectrometry: method A
Retention time Tr (min) = 0.96

- [M+H]+: m/z 427.

20 Stage a: (28)-1-[(1R and 18)-1-(2-Fiuorophenyl)ethyl}-2-methyl-7-
(morpholin-4-yl)-2-(trifluoromethyl)-2,3-dihydroimidazo[1,2-ajpyrimidin-
5(1H)-one
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The product can be prepared as described in stage d of Example 18,
but using 300 mg of (28)-2-methyl-7-(morpholin-4-yl}-2-(trifluoromethyl)-2,3-
dihydroimidazo[1,2-a]pyrimidin-5(1H)-one, 643 mg-of caesium carbonate and'
234 mg of 1-(1-chloroethyf)-2-flucrobenzene in 13 m! of acetonitrile. After
purification by silica column chromatography (eluent;
dichloromethane/methanol: 97/03), 89 mg of a 35/65 mixture of the two
diastereoisomers of (28)-1-[(1R and 1S}-1-(2-fluorophenyl)ethyl]-2-methyl-7-
(morpholin-4-yl)-2-(trifluoromethyl)-2,3-dihydroimidazo[1,2-a]pyrimidin-5(1H)-
one are obtained in the form of a yellowy-white powder, the characteristics of
which are the following:

Mass spectrometry: method A

Retention time Tr (min) = 0.98 and 0.96: 35/65 mixture of the two

diastereoisomers
[M+H]+: m/z 427.

Example 37: (28)-1-[(1TR or 1S)-1-(2-Fluorophenyl)ethyl]-2-methyl-7-
(morpholin-4-y|)-2-(trif|uoromethyl)-2,3-dihydr_oimidazo[1 ,2=a]pyrimidin-
5(1H)-one .
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- The chiral separation described above, in stage b of Example 36, also
gave 26.8 mg of the second diasteréoisomer of (28»1-[(1R and 18)-1-(2-
fluorophenyl)ethyl]-2-methyl-7-(morpholin-4-y1)-2-(trifluoromethyl)-2,3-dihydro-
imidazo[1,2-alpyrimidin-5(1H)-one, the characteristics of which are the
following: '

'H NMR spectrum (500 MHz):

1.64 (s, 3 H); 1.84 (d, J=7.0 Hz, 3 H); 3.25 to 3.38 (m partially masked,
4 H); 3.50 t0 3.63 (m, 4 H); 3.91 (d, J=12.7 Hz, 1 H); 4.16 (d, J=12.7 Hz, 1 H);
4.86 (s, 1 H); 5.06 (q, J=7.0 Hz, 1 H); 7.14 to 7.22 (m, 2 H); 7.30 to 7.38 (m,
1H), 7.71 (m, 1 H)

Mass spectrometry: method A
Retention time Tr (min) = 0.98
[M+H]+: m/z 427.
Example 38: Pharmaceutical composition
Tablets corresponding to the following formulation were prepared:
Product of Exampie 1......coocoeeirr e, 02¢
Excipient for a tablet having a final weight of .......... 1g
(details of the excipient: lactose, talc, starch, magnesium stearate).

Example 1 is taken by way of example of a pharmaceutical
preparation, it being possibie for this preparation to be carried out, if desired,

with other products of formula (1) according to the present invention, and in
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particular given in examples in the present application,. among Examples 2 to
- 37 and 39 to 43.

The products of the table below, which are products of formula (l) as
defined above, constitute Exam’ples 39 to 43 of the present invention. These
5 products of Exampies’39 to 43 are prepared as indicated above in the
expenmental section and are characterized by the phystochemlcal resuits
" _givenin this table. |

Mass spectrometry:

Example Name Method E

Tr(min) | [M+H]+: m/z

Example 39 | (S)-1-[2-(2-fluoro-4,5-dimethoxyphenyl)-2-
hydroxyethyl]-2-methyl-7-morpholin-4-yl-
2-trifluoromethyl-2,3-dihydro-1i-
imidazo[1,2-a]pyrimidin-5-one

0.69 m/z 503

Example 40 | (S)-1-[(S)-2-hydroxy-2-(2-methoxy-
phenyl)ethyl}-2-methyl-7-morpholin-4-yl-2-
trifluoromethyl-2,3-dihydro-1H-
imidazo[1,2-a]pyrimidin-5-one

0.74 m/z 455

Example 41 | (S)-1-[(S)-2-(4-chloro-2-methoxyphenyl)-

2;hydroxyethyl]-2-methyl-?-morpholin-4—
yi-2-trifluoromethyi-2, 3-dihydro-1H-

‘ imidazo[1,2-a]pyrimidin-5-one

0.80 miz 489

Example 42 (S)~1—[(S)—2—(4-fluoro—2-methoxyphenyl)—2—
hydroxyethyl]-2-methyl-7-morpholin-4-yl-
2-triftuoromethyl-2,3-dihydro-1H-
imidazo[1,2-a]pyrimidin-5-one

0.76 miz 473

Example 43 | (5)-1-[(S)-2-(2-chloro-4-methoxyphenyl)-
2-hydroxyethyl]-2-methyl-7-morpholin-4-
yl-2-trifluoromethyi-2,3-dihydro-1H-
imidazo[1,2-a]pyrimidin-5-one

0.77 | miz 489
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Pharmacological section:

Experimental protocols

In vitro experimental procedures

The inhibitory activity of the molecules on AKT phosphorylation is

5 measured either by western blotting using the technique described below, or
‘by the MSD Multi-spot- Biomarker detectidn’ _techni(jue from - Meso Scale . .

'Discovery'also' described bélow.”lt was demohstrated, on one set of

molecules, that both techniques give compatible results. '

Study of pAKT expression in PC3 human prostate carcinoma cells

10 measured by western blotting (test A):

This test is based on measuring .the expression of the AKT protein
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

15 pAKT-8473.

On day 1, the PC3 cells are seeded into 6-well plates (TPP, # 920086)
at the concentration of 0.8x10° cells/well in 1800 i 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

20 37°C, 5% CO», 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 con_centrated stock solution, the final percentage of DMSO

25 being 0.1%. The molecules are tested either at a single concentration of less
than or equal to 10 uM, or at increasing concentrations in a range that can
extend from iess than 1 nM to 10 pM.

After this incubation, the cells are lysed for the preparation of the

proteins. After the culiure medium has been drawn off, the cells are rinsed
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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

fo[IoWing mixture: 50 mM hepes, 150 mM NaCl, 1% triton, 10% glycerol, with

5 extemporaneous addition of one Mini Protease Inhibitor Cocktail tablet

| (Roche 1836153) and eof:-one Phosphatase Inhtbttor Cocktail tablet
(Roche104906837001) per 10 ml of buffer. -

The Iysate 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

10  presence of 4X NuUPAGE LDS Sample Buffer diluted 4-fold (InVitrogen ref

NP0007) and of 10X NuPAGE Sample Reducing Agent diluted 10-foid

(InVitrogen ref NP0009). These samples are then frozen at -20°C. 5 p! are

assayed by the microBCA technique according to thé_ tet:h_nical buIIetin- of the
MicroBCA Protein Assay Kit (Pierce #23235). |

15 For protein separation, 20 ug of proteins are loaded on to a NU-PAGE
4-12% Bis Tris Gel 12 well (InVitrogen ref NP032280X) and the migration is
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 PVDF membrane
20 (Invitrogen #LC2007) permeabilised before and after a few seconds in
ethanol (Ethanol Fischer Scientific #E/0600DF/15).

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 NPO00S).

25 The membrane is then saturated in saturating solution composed of
TBS (10x Tris Buffered Saline, Sigma #T5912, diluted 10-foid), 0.1% Tween
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
periodof 3h.

30 The primary antibodies are diluted to 1/1000th for the anti-phospho
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AKT-Serd73 antibody (193H2, rabbit monoclonal, cat#4058 from Cell
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%
5 Tween 20 are carried out before hybridisation of the secondary antibodies. |

_ The secondary 'antibodi_es are diluted 1/10000th for the rabbit
anti-Mouse IgG HRP antibody (W402 Promega) and to 1/10000th for the goat
anti-Rabbit IgG HRP antibody (W401 F’rorhega) in saturatihg s'o!ution, and
then shaken for 1 h at ambient temperature.

10 ' 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
20. |

The revealing solution is prepared volume-for-volume according to the

technical bulletin of the Western Lightning Chemiluminescence Reagent Plus

15 {(Western Lightning Chemiluminescence Reagent Plus Perkin  Elmer
#NEL104).

The membrane is placed in the revealing solution for 1 min, drained,
inserted between two transparent plates and then placed in the measuring
device for reading the luminescence and the quantification of the signal. The

20 luminescence is read with the FujiFilm device (Ray Test).

The FUJI device measures the total luminescence signal obtained
(AU) for each band selected. It then subtracts the background noise (BG)
proportional .to the size of the band selected (Aréa), said background noise
being calculated from a specific background noise band, with a view to
25  obtaining the specific signal (AU-BG) for each band. The band obtained in the
~ absence of product and in the presence of 0.1% DMSOQ is considered fo be
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

30 formula (100% - Ratio).
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Two independent experiments make it possible to calculate the mean
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

- 5 approximately IC50, obtained from a dose-response curve of various

concentrations tested and representing the dose giving 50% of specific

inhibition (absolute ICSO) Two lndependent experlments make |t possible to
.calculate the mean of the: ICSOs '

Study of pAKT expression in" PC3_human ,prostate carcinoma cells

10 measured by the MSD_Multi-spot Biomarker Detection technique from Meso

Scale Discovery (Test B);

This test is based on measuring the expression of the AKT protein
phosphorylated on serine 473 (P-AKT-S473), in the PC3 human prostate
carcinoma fine, by means of the technique based on a sandwich

15  immunoassay using the MSD Multi-spot Biomarker Detection kit from Meso
Scale Discovery: phospho-Akt (Serd73) whole cell lysate kit (#K151CAD) or
‘phospho-Akt (Serd73)/Total Akt whole cell lysate kit (#K15100D). The
primary antibody specific for P-AKT-S473 (Kit #K151CAD) is coated onto an
electrode in each well of the 96-well plates of the MSD kit: after the addition of

20  a protein lysate to each well, the signal is visualised by adding a secondary
detection antibody labelled with an electrochemoluminescent compound. The
procedure followed is that describéd in the kit.

On day 1, the PC3 celis are seeded into 96-well plates (TPP, #92096)
at the concentration of 35 000 celis/well in 200 yl of DMEM medium (DMEM
25 Gibco #11960-044) containing 10% of foetal calf serum (FCS Gibco,
#10500-056) and 1% glutamine (L-Glu Gibco #25030-024), and incubated at -
37°C, 5% COq, 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
- 30 molecules, diluted in dimethyl sulphoxide (DMSO Sigma #D2650), are added
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' for 1 h at 4°C with shaking. At this stage, the plates contam_lng the lysates can

10 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
ambient temperature with the blocking solution of the MSD kit. Four washes
are carried out with 150 ul of Tris Wash Buffer of the MSD kit. The lysates
previously prepared are transferred into the 96-well multi-spot plates of the

15 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 ul 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 ul of Read |

20 Buffer of the MSD kit are added to the wells and the plates are read
immediately on the $12400 instrument from Meso Scale Discovery.

The instrument measures a signal for each well. Wells without celis
and containing the lysis buffer serve to determine the background noise that
will be subtractéd from all the measurements (min). The wells containing cells

25 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 caiculated 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 1Csg, obtained from a dose-
30 response curve of the various concentrations tested and representing the



I ncorporation of tritiated hypoxanthine (added 24 h after the begi nning of
the exposure to the drug) conpared with the incorporation in the absence of
dr ug. ' The activity of the product is translated to % i nhibition of
the grom h of 10P. fal ciparum (hi ghl'y chl oroqui ne-resistant strain

Fcn9- Caner and 0.1 pMin In vitro tes ed human
erythrocyt eg\%)ﬂﬁ ’E\IH@N esul ts obt ai negrh‘d'or t he prodtégiﬁégg%@hﬁiégl n the
experi-nental section are given in pharnmacol ogical results table 2 bel ow
Phar macol ogi cal result ble 2. Exal al ar hi |nh bition 1 pM
b a1 o1 par G685 [GIPS; 0% 6PeCHR AaaLe 1(ebgofd It 2" Miependdht

experiments make it possible to calculate the mean of the 1Cs values.

~Inhibitory activity of the molecules on autophagy is measured by

means of the translocation of the LC3 protein from the cytoplasm to the

5 autophagosomes. For this, Hela cells were transfected with a vector encoding
the chimeric protein GFP-LC3. A Hela clone stably expressing the GFP-LC3
protein was selected. The translocation of the LC3 protein is determined by
measuring the number of cells exhibiting LC3 granuiation-s aftér ametabolic .

stress, using an iCyte automatic image analysis cytometer (Compucyte).

10 Study of the translocation of the LC3 protein in Hela human cells,

measured by image analysis cytometry (Test C): .

On day 1, the Hela GFP-LC3 cells are seeded into 96-well plates
coated with poly-D-lysine (Greiner, #655946) at the concentration of
15000 celis/well in 200 pyi of DMEM medium (DMEM Gibco #11960-044)

15" containing 10% of foetal calf serurh (FCS Gibco, #10500-056) and 1%
glutamine (L-Glu Gibco #25030-024), and incubated at 37°C, 5% CO,,
overnight.

On day 2, the cells are washed twice with EBSS (Sigma #E3024), The

cells are then incubated in EBSS, 10 uM hydroxychloroquine and test

20  products, for 2 hours at 37°C in the presence of 5% COZ. The molecules are

diluted in dimethyl sulphoxide (DMSO Sigma #D2650), the final DMSO

percentage being 0.1%. The molecules are tested at increasing
concentrations in a range that can extend_from 10 nM to 1 uM.

After this incubation, the cells are fixed with 4% paraformaldehyde

25 (Sigma #HT501128 4i) for 10 min. The cells are then washed twice with PBS |
and the nuclei then stained with 2 pg/ml of Hoechst 33342 (invitrogen
#H3570). The 96-well plates are then read with the iCyte image analysis
cytometer (Compucyte). The analyser quantifies the number of cells
exhibiting LC3 granulations. A cell is considered to be positive when it
30 exhibits at least 4 LC3 granulations. The perceniage of cells exhibiting more
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than 4 granulations is calculated relative to the total number of cells.

The activity of the product is translated to ICsg, obtained from a dose-
response curve of various concentrations tested and representing the dose
~giving 50% specific inhibition (absolute 1Cse). 2 independent experiments

5 make it possible to calculate the mean of the I1Cs values.

The results obtained for the products as examples in the experimental
section are given in the pharmacological results table below:

- Pharmacological results table 1:

‘Example

Test A* Test B* Test C*
Example 1 100 3 44
Example 2 324 145
Example 3 634 493
Example 4 25 107
Example 5 30 73
Example 6 1644 81
Example 7 71
Example 8 15 13
Example 9 191
Example 10 16 31
Example 11 235
Example 12 77 194
Example 13 822
Example 14 174 10000
“Example 15 121 72
Example 16 79
Example 17 345
Example 18 39
Example 19 26 425
Example 20 18 703
Example 21 7 > 1000
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Example 22 59 872
Example 23 2116

| Example 24 13 314
Example 25 28 621
Example 26 16 .

Example 27 24 51
Example 28 10 _ 198
Example 29 6 261
Example 30 : _ 89 > 1000
Example 31 60 334
Example 32 22 > 1000
Example 33 | 42 461
Example 34 158 1000
Example 35 32 > 1000
Example 36 _ 4 995
Example 37 19 737

*Tests A, B and C: ICs; (nM)

Antimalarial activity test

The antimalarial activity tests are carried out according to the
radioactive micromethod of Desjardins (R.E. Desjardins, C.J. Canfieid, J.D.

5 Haynes, J.D. Chulay, Antimicrob. Agents Chemother., 1979, 16, 710-718).
The assays are carried out in 96-well microplates (Test Plates Ref. 92696,
Techno Plastic Products Ag, Zollstrasse 155, CH-8219 Trasadingen). The P.
falciparum strains are cultured in solufions of RPMI 1640 supplemented with

5% of human serum with a haematdcrit at 2% and a blood parasite

10 concentration at 1.5%. For each assay, the parasites are incubated with
selected concentrations of drugs for 48 h at 37°C in a humid atmosphere and

at 5% CO,. Artemisinin, artesunate and also chloroquine diphosphate are

- used as reference molecules. The first dilution of the drug is prepared at

1 mg/ml in dimethyl sulphoxide. The range of dilutions of the successive
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daughter solutions is also preparéd in dimethyl sulphoxide. Each daughter
dilution is subsequently diluted to 1/50th in RPMI 1640 supplemented with 5%
of human serum, all the dilutions being carried out at 37°C. These dilutions
are then added to the parasites in culture in the microplates. After addition of
5 the drug, the parasites are in culture in RPMI 1640 containing 5% of human
serum and 1% of dimethyl sulphoxide. The parasite growth is measured by
incorporation of tritiated hypoxanthine (addéd 24 h éfter the beginning of the
exposure to the drug) compared with the incorporation in the absence of drug.

The activity of the product is translated to % inhibition of the growth of
10 P. falciparum (highly chloroquine-resistant strain Fcm29-Cameroon) at 1 KM
and 0.1 pM in an in vitro test using infected human erythrocytes.

“The results obtained for the products as examples in the experimental
section are given in pharmacological results table 2 below:

Pharmaéol"oc.;ical résu[ts table 2:

Example P. falciparum P. falciparum
- % inhibition % inhibition
1 UM 0.1 uM

Example 1 93 67
Example 3 95 15
Exampie 4 : 97 b4
Example 10 97 38
Exarhple 11 13 /
Example 15 101 39
Exampie 26 75 14
Example 27 53 /
Example 28 53 14

| Example 29 52 /




in which: 5R1 represents an -L-aryl or -L-heteroaryl radical, such that L

represents: either a linear or branched al kyl radical containing from1l to
6 carbon atons and optionally substituted with a hydroxyl radical, or a CO
group, or an L'-X group where L' represents a linear or branched al kyl

radi cal 10 L N m1l to 6 carbop,atons, and | phur
atom the aﬁ@bt g@ﬂ“ﬂ@?ﬁ%ar yl radicals ng opti onaﬁ’@%ﬁéé&?&@%é&?&ﬁ th
one or nore radicals, which may be identical or different, chosen from

hal ogen at ons ang—hyeroxy—GN—rtt+ro———CEoH—008aHH«— NRXRy, - CONRXRy,

- NRXCORy, - NRxCOREBxamplB9, dl koxy, 8phenoxy, al kyda hi o, al kyl, cycl oal kyl
and 15het erocycl ¢ icals; al koxy . nhenoxy, al kylthio,

al kyl and heter o¢ysiaagli&kyb radi cal sgipei ng tthenselyges opt|onally substituted
with one or norelradicals ich may be identical or different, chosen from
hal ogen at ons andg}@ﬂ%@é 41 it beygg posgible f(pr t he heterocycl oal kyl
and heteroaryl radical’'s to additionally 20gontain an oxo|radical; R2
represents a hydrg(%ﬁT g%g or| an al kyl radi|cal; tons; R4 represents a
hydr ogen at om or R atjom N being such’that Rk represents a

hydr ogen at om or alkyl radical and Ry represents a hyfrogen atomor a
cycl oal kyl radi cag]xampi%% kyll radi [£Y optijonal | ),225ubsti futed with one or
nore radicals, ch may be 1 denticat or di fferent;, chiosen from hydroxyl,
~al koxy, NRvRw and heterocycl oal kyl radicals; or Rx and Ry form wth the
nitrogen atomto which they are attached, a cyclic radical containing from
3 to 10 ring nenbers and optionally one or nore other heteroatons chosen
fromO, S, NH and N-al kyl, this cyclic radical being




10optional Iy substituted; NRvVRw being such that Rv represents a hydrogen
atomor an al kyl radical and Rw represents a hydrogen atom or a cycl oal kyl
radical or an alkyl radical optionally substituted with one or nore

radi cal s, which may be identical or different, chosen from hydroxyl, al koxy
and heteroc cals; or Rv 15 d Rwform w L n atom
to which thgﬁbﬁﬁtkéﬁ?t@ﬂ% a cyclic réﬁﬂgal containiﬁsﬁﬂﬁ%gggﬂbg1gg§ring
menbers and optlonally one or nore other heteroatons chosen fromO, S, NH
and N-alkyl, this cyclic radical being optionally substituted; the cyclic
radicals that Rx and Ry or Rv and Rw,CLAMSctively, can formw th 20 the
nitrogen atomto which they are attached, being optionally substituted with
one or nore 1)adi ¢abductetvi tdrmity (e i dentical or different, chosen from

hal ogen atons, and al kyl, hydroxyl, oxo, al koxy, NH2, NHal k and N(al k) 2
radi cal s; Rz represenks the val ues of Ry except for hydrogen; 25 Rx, Ry and
Rz, in the -NRxCORy, FCORy and NRXCO2Rz radicals, being chosen fromthe
meani ngs i ndi cated for Rx, Ry and Rz; all the above al kyl (alk),
al-koxy and al lg/ tIN O Nagiical s being linear or branched and containing from
1 to 6 carbon a s | and di astereoi soneric isoner forns, and al so the
addition salts it hN norganic and organic acids or with inorganic and
organic baseé“lof said products of formula (1). 5 2)Products of fornmula (1)
as defined in in which: Rl represents an -L-phenyl or

-L-heteroaryl r dIC such that L represents: either a linear or branched
al kyl r-adi cal nlng froml to 6 carbon atons and optionally
substituted mnth hydroxyl radical, or a CO group, 10 or an L'-X group,
where L' represents a |linear or branched al kyl radical containing from1l to

6 car bon atons, and X an oxygen or sul phur at om
in whlch

5 R1 represents an -L-aryl or -L-heteroaryl radical, such that L represents:

either a linear or branched alkyl radical containing from 1 to 6 carbon atoms
and optionally substituted with a hydroxyl radical,

or a CO group,

or an L’-X group where L’ represents a linear or branched alkyl radical

10 containing from 1 to 6 carbon atoms, and X an oxygen or sulphur atom;

the aryl and heteroaryl radicals being optionally substituted with one or more

radicals, which may be identical or different, chosen from halogen atoms and

hydroxyl, CN, nitro-, -COOH, -COOQalk, -NRxRy, -CONRxRy, -NRxCORy,

-NRxCO2Rz, -CORy, alkoxy, phenoxy, alkyithio, alkyl, cycloalkyl and
- 15  heterocycloalkyl radicals;

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

it being possible for the heterocycloalkyl and heteroaryl radicals to additionally

20 contain an oxo radical;
R2 represents a hydrogen atom or an alkyl fadical;

R3 represents an alkyl radical optionally substituted with one or more halogen



t he phenyl and heteroaryl radicals being optionally. substituted with one or
nore radicals, which nay be identical or different, chosen from hal ogen

atons and -NRxRy, al koxy and al kyl radicals; 15 the latter al koxy and al kyl
radi cal s being thensel ves optionally substituted with one or nore radicals
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represents a hydrogen atomor a fluorine atom NRxRy being such that Rx -
represents %It% rogen atomor an al kyl radical and Ry represents a hydrogen

atom or an radlcal or RxandRyform with the nitrogen atomto

whi ch t hey attac I cal all the above

al kyl (al k) ﬁf@mﬁw ?9&“@5?%3 @%01' ?r{'@gqg%}atl?ﬂbnched and 25 contai ni ng
froml to 6 carbon atons, said _products of formula (I) being in all the
possi bl e r adWRXRY beinchsuehmthatcRY Tepmseste Acbydoaen 0ms©lhﬁﬂ algyliadicahd al so
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(2S)-112- (44'?&@6&&69@%%"}3& Aydrpxyl. atkomy: NRYRyoapt beteioayglaglid radicals;
(tr " F1 uor onglr kgl and? R BHRY SitR 1S ARroleh Aol RWHIEh IhEy afctatBl RS, a cyclic

radical cohtaining from 3 to 10 ring members and optionally one or more other
" heteroatoms chosen from O, §, NH and N-alkyl, this cyclic radical being
10  optionally substituted; "

NRvRw being such that Rv represents a hydrogen atom or an alkyl radical
and Rw represents a hydrogen atom ora cycloalkyl radical or an alky! radical
optionally substituted with one or more radicals, which may be identical or
different, chosen from hydroxyl, alkoxy and heterocycloalkyl radicals; or Rv

15 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 radical being
optionally substituted; '

the cyclic radicals that Rx and Ry or Rv and Rw, respectively, can form with

20 the nitrogen atom to which they are attached, being optionally substituted with
one or more radicals, which may be identical or different, chosen from
haiogen atoms, and alkyl, hydroxyl, oxo, alkoxy, NH2, NHalk and N(alk)2
radicals;

Rz represents the values of Ry except for hydrogen;

25 Rx, Ry and Rz, in the -NRxCORy, -CORy and NRxCO,Rz radicals, being
chosen from the meanings indicated above for Rx, Ry and Rz;

all the above alkyi (alk), alkoxy and alkylthio radicals being linear or branched
and containing from 1 to 6 carbon atoms,

said products of formula (I) being in all the possible racemic, enantiomeric
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(2S)-2-nmet hyl.-7: h 4-y1)-1-(2-p yl et hyl)-2- uor o 2,
di hydr oi ni dé&& %‘S'E%?bﬂ mdin-5(1 H on£1e‘[1 CT:’FR201010513¥3

(2S) - 2-net hyl - 7- (nor phol i n-4-y1)-1-(3-phenyl propyl)-2-(trifl uoronet Ey: ) - 243
- di 1 olin
yl ;i ! gy?rzo:oh@ﬂﬁﬁ@%#ﬁ%@tﬁé%r&hﬁ%ﬂ%%@%ﬁgﬁq a o3t$13 a?ddltlon salt)é WIth morgapnlc

di hydr oi m dagf &, Ia%fds”bldW"thﬁﬁé "H‘Jand "ganic, bases, of said products of
(2S)-2-nethyl - 7- (nor phol in-4-y1)-1 (pheny any eth
(trifluorondorpula-(D, 3- di hydroi m dazo[ 1, 2-a] pyri m di n- 5(1H) one -
(2S)-2-met hyl -7-(nor pholin-4-y1)-1- [(2R) 2- phenyl propyl ]-2-(trifl uoronet hyl
202, 3-di hydroi m dazo[ 1, 2-a] pyri m di n-5(1H) one -

S) - 2-met hyl - 7- (nor phol i n-4-y1)-1-[(23) - 2- phenyl propyl ] - 2- (tr|fluororrethyl

2, 3- dghydroi m%agétk o?f@r]rm'lél(?aéldéf%a iMgien 1, hAwich:
28) 2- hydr oxy- 2- phenyl et hy1] - 2- net hyl - 7- (rmrphol in-4-y1)-2-

o) 10T SR reprederts G 5] BRAhdictodhpIdiaH, dick Rt thaRediits,

) -
(2

) -

('E(I

(23)-1-[(2R) - 2- hydr oxy- 2- phenyl'et me nor phol I n-4-y
t

(2

(t

f
§)- 2- ot Y B e HrIXEENGN ¢ %?F% 'idoﬁﬁée'w Sl B boan atoms
rif

i f 1 uor omertydptichally dubstitutsdwithadiytir@adladicainni di n- 5( 1H) one
| or a CO group,

10 or an L-X group, where L' represents a linear or branched alkyl radical

containing from 1 to 6 carbon atoms, and X an oxygen or sulphur atom;

the phenyl and heteroaryl radicails being optionally substituted with one or
more radicals, which may be identical or different, chosen from halogen
atoms and -NRxRy, alkoxy and alkyl radicals;

15 the latter alkoxy and alkyl radicals being themselves optionally substituted

with one or more radicals chosen from halogen atoms;
R2 represents an alkyl radical;

R3 represents an alkyl radical optionally substituted with one or more halogen
atoms;

20 R4 represents a hydrogen atom or a fluorine atom;

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 morpholino radical;

all the above alkyl(alk) or alkoxy radicals being linear or branched and
25 containing from 1 to 6 carbon atoms,

said products of formula (I) being 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



(2S)-2-nmethyl-7-(norpholin-4-y1)-1-[(1S)-1-phenyl propyl]-2-(tr i fl 'uor onet hyl
)- 2, 3-di hydroi m dazo[ 1, 2- a] pyri m di n-5(1H) one -
(2S)-2-nmet hyl -7-(nor pholin-4-y1)-1-[ (1R) - 1- phenyl propy1] - 2-(tri fl uor onet hyl

)- 2,3-dihy | ol a] pyrimdin-5(1H) on -

(25) - 2- et h%&%ﬂﬁﬁﬁihfn 4-y1)-1- {214{t%rphol i n- 4- PETHERZN1 Q1051373 2-
(trifluoromnet hyI) 2, 3-di hydroi m dazo[ 1, 2-a] pyri m din-5(1 H)one

(2S)-2- n'ethyf I%n Borphol in-4-y1)-1-(1-phenyl ethyl) 2-(trifluoromethyl)-2,3
- di hydr oi m'a24R1o. a] pyri mi di n-5( 1H) one

112-(4-nethoxyphenypethyll 2,2-di methyl-7- (nDrpholln 4-y1)-2, 3-

10di hydr oi mi dazo[ 1, 2-a] pyri m di n-5(1H) one -

(2S)-6-fluoro-142-(4-met hoxyphenypet hy1] - 2-met hyl- 7- (nor phol i n- 4-y1) - 2-
(trif I uor oneb)hy| )PrRdgcigi ofy throiuta (ﬂﬁzaf{ tefined g reithiedianes o Glaimes 1 and 2,

((j|zﬁ§/drloP%néaC%%%prHg#@ﬁﬁﬁ?ﬁ% &Bm)r@hol In-4-y1)-2-(trifluoronet hyI) 2, 3-
(25)-1-[(5- cﬂégh - gnz th|o %e’g@g %a{‘ -met hyl- 7- (nor phol i n-4-y1) -
f@e b-methyt pmofshgiin-4
L e SR AT
DAL Skt AT SRR BKE 104

- di hydroim dazo[ 1,2 pyri m (1R or

1S)-1-(3-fl - - M I 2

ZO%t ri 1£I uor g%ﬁggﬁwgtﬂ§9%y@ ! y ) ‘T@W‘%ﬁ@ﬂ%ﬁﬁﬁﬁ' “g( 1H) one - (29)-1
-{[ 4- chl oro{ﬁ*rf(mrmmétqut)eﬂxﬁtdﬂyydrqmmam[n-zia}dy]'m‘ﬁcﬁthsﬂ() Higharet hyl -
(rmorpholin-4-yl1)-2-(trifluoronethyl)-2,3-di hydroi m dazo[ 1, 2- a] pyr| m di n5( 1H

yone trifluor -BeAzyl-2-methyl-7-(mor hol|n-4 -2-(trifluoromethyl
(2S)-1- gB brogr%;)?fl uo¥obenz ) (2 p %rm(rp hol 1 n- 4y) 72- (trifluoro25m

et hyl ) 03- di"l*bﬂfﬂtﬁ"lﬁﬁa%{ﬂcﬂ'&]m'ﬂa’]@mr5( me 5(1H)one -
(2S)-1-(2, 3-di fl uorobenzyl)-2-net hyl-7- (nor pholin-4-yl)-2- (trlfl uor orret hyl )
- 2, 3-di hydr ﬂ(%)e%mthtylﬂ-ahpgphodmeﬂ -y-3 (B heareytethyl)-2-(trifluoromethyl)-2,3-

25)-112- ( 3- - 2- mor phol i n-4-y1)-2-(trifl uoro-
-gret %yl) 2(3({61‘!‘35(48 MB %f’%ﬂ{ﬂ%ﬂﬁ%w@% (5(1 IF—)Donla -2 . e |
- (28)-2-methyi-7—(morphol|n-4-y|)-1 -(3-phenyipropyl)-2-(trifluoromethyl)-2,3-
dihydroimidazo[1,2-ajpyrimidin-5(1H)one

15 - (28)-2-methyl-7-(morpholin-4-yl)-1-(2-phenoxyethyl)-2-(trifluoromethyi)-2,3-
dihydroimidazo[1,2-a]pyrimidin-5(1H)one
- (28)—2—hethyl-7-(morpholin—4-y|)-1 -[2-(phenylsulphanylhethyl}-2-
(triﬂuoromethyl)‘—Z,3-dihydroimidaz_o[1 ,2-a]pyrimidin-5(1H)one

- (28)-2-methyl-7-(morpholin-4-yl}-1-[(2R)-2-phenylpropyl]-2-(trifluoromethyl)-
20  2,3-dihydroimidazo[1,2-a]pyrimidin-5(1H)one

- (25)-2-methyl-7-(morpholin-4-yl)}-1 -[(28)—2—phenyipropyl]—2-(trifiuoromethyl)—
2,3-dihydroimidazo[1,2-a]pyrimidin-5(1H)one
- (28)-1-{(28)-2- hydroxy-2 phenyiethyl}-2-methyl-7-(morpholin-4-yl)-2-
(tnf!uoromethyl)—Z 3—d|hydr0|m|dazo[1 ,2-a}pyrimidin-5(1H)one
25 - (25)-1-[(2R)-2-hydroxy-2-phenylethyl]-2-methyl-7-(morpholin-4-yl)-2-
(triftuoromethyl)-2,3-dihydroimidazo[1,2-a]lpyrimidin-5(1H)one
- (28)—2-methyl-7-(mo rpholin-4-y1)-1-[(2S)-1-phenyipropan-2-yl]-2-
- (trifluoromethyl)-2,3-dihydroimidazo[1,2-a]pyrimidin-5(1H)one |



(2S)-112- (2-chl orophenypet hyl] - 2- met hy1- 7- (nor phol i n- 4-y1) - 2- '(t rifluoroneth
yl) -2, 3-di hydroi m dazo[ 1, 2- a] pyri nni di n-5(1H) one '
(2S)-112-(4-chl orophenypet hyl] - 2- met hyl - 7- (nor phol i n-4-y1)-2-(trifl uoro-

5net hyl ) - 2, ' Mol 1, 2- I m,din-5(1 -
(29)- 112 (30 STHIRIAR 1y 13 72 et hyt 133( ot pho | n- PGUFRRYOIOF1E ot h
yl) -2, 3-di hydroi m dazo[ 1, 2-a] pyri m di n-5(1H) one

2S)-1-(1,3-b % E -2 - 7~ hol i n-4:y1)-2-(trifl
rethyl) 2, 3. dPoara a3 gralroRyl- - Cintictormetny- 1"
(29) - 2- met hy2, 37dibyumithidaizof142-BIyritnilin R 1#7oAs) - 1- phenyl et hy1] - 2- (trifl uor o-
nmet hyl ) - 2, 3-di hydr oi m dazo[ 1, 2-a] pyri m di n-5(1H) one -

2S) - 2- net hyL - -1 hig-/0H .- _o(tri
(15) % pgny?/el(%?l] ) 2@?? H ??ﬁ’é’?@‘ﬂ%‘ﬁ%ﬂq? divhepyipropyl 2-(trifluoromethyl, 4i n- 5
(1H) one 2,3-dihydroimidazo[1,2-alpyrimidin-5(1H)one
(29)-1-(1Hindol-3-yl net hyl)-2-nmet hyl - 7- (nor phol i n-4-y1)-2-(trifl uoronet hyl
)- 15 2, & di hj(ZISbﬂﬂhdizhlybf-ln@fpﬂqdin-M)dli-{E-ﬁ(—thbEp1r©lin-4—yl)phfny[]!t)eth¥l}-2-

- y - -

2S) - 1-[ ( 2- chl. h I ny1] - 2- hy1- 7- hol | n- trifl
Comt ) 2 5. e b 2 BB Yap sy o b £y GiseaCi Hione (trifivorom
(2S)-2-net hyl- {FéZ n%t hyl phenyl ) car bpn |]1-7-(nor Bhol in-4-y1)-2-(trifluorom
ethyl)-2, 3- dr@% e 6lmomhglipyd-vhi il hrrbenwipibwl-22(riflyorsinethylj-263-or

(01111 vor omet NS 1B g 0BG DT i i S{ 1Fyone - (29)-1-[ (1R
(10111 or onet (B CoNSEERRDN SIS Rlaieth bl a3 -

(S)-142402- fdiuwmirﬁid&qu1@bWMﬂathﬁH)8n@ydr oxyet hyl] - 2- net hy1-7-
25nmor phol i n-4-y1-2-trifluoronethyl-2, 3-di hydro-1Him dazo[ 1, 2-a] pyrimdin-5

-one - (28)-6-fluoro-1 -[2-(4-methoxyphenyl)ethyl}-2-methyl-7-(morpholin-4-y1)-2-
(trifluoromethyl)-2,3-dihydroimidazo[1 ,2-a]pyrimidin-5(1H)one

- (2S)—1-benzyi—6-ﬂuoro-2-methyl-?-(morpholin-4-yl);2-(trifldoromethyl)-2,3-di- |
hydroimidazo[1,2-alpyrimidin-5(1H)one
15 - (28)-1-[(5-chloro-1 -benzothiophen-3-yl)methyl]-2-methyl-7-(morpholin-4-yl)- _
2-(trifluoromethyl)-2,3-dihydroimidazo[1,2-a]pyrimidin-5(1H)one
- (2S)-2-methyl-7-(morpholin-4-yl)-1 —(phenylcarbonyl)—2-(triﬂuoro'methy[)-2,3-
dihydroimidazo[1,2-a]pyrimidin-5(1H)one

- (28}1-[(1R or 18)-1 -(3-fluorophenyl)ethyl}-2-methyl-7-(morpholin-4-yl)-2-
20  (trifluoromethyl)-2,3-dihydroimidazo[1,2-a]pyrimidin-5(1H)one |
- (28)1 ~{[4-chloro-2-(trifluoromethyl)quinolin-6-ylimethyl}-2-methyi-7-
(morpholin-4-yl)-2-(irifluoromethyl)-2, 3-dihydroimidazo[ 1 2-a]pyrimidin-
5(1H)one trifluoroacetate
- (23)-1~(3-bromo-4-fluorobenzyl)-2-methyl-7-(morpholin-4-yl)-2-(trifluoro-
25  methyl)-2,3-dihydroimidazo[1,2-a]pyrimidin-5(1H)one
- {28)-1 -(2,3-diﬂuorobenzyl)—2-methyl-7-(morphoEin-4-y|)-2—(triﬂuoromethyl)-
2,3-dihydroimidazo[1,2-a]pyrimidin-5(1H)one

- (25)-1 -[2-(3-methoxyphenyl)ethyl}-2-methyl-7-(morpholin-4-yl)-2-(trifluoro-



(S)-1-[(9)-2- hydr oxy- 2- ( 2- met hoxyphenypet hyl] - 2- net hyl - 7- nor phol i n-4-y1- 2-
trifluoromethyl-2,3-di hydro-1Him dazo[ 1, 2-a] pyri m di n-5-one - :
(S)-1-[(S)-2-(4-chl oro-2-net hoxyphenyl) - 2- hydr oxyet hyl ] - 2- net hyl - 7-

nmor phol i n-4-y1-2-171,] onet hy1- 2, 3-di %gro-ll-l-im'da -a rimdin-5-0
ne - (S)-1- [‘&é@{{’h&fﬁg)r 0- 2- net hoxyphﬂ 1) - 2- hydr oxégﬁijﬁ?ojﬁg 1@3- 7-
nmor phol i n-4-y1-2-trifluoronethyl-2, 3-di hydro-1Hi m dazo[ 1, 2-a] pyri m di n-5-0
ne - (5)-1-] -2-{2-chl oro .4- 0 henyl)- 2-.hydroxyet hyl ] - 2- net hyl - 7-
5nor phol i n- ﬁ%}’éé%‘,dﬁmﬁ ' ?ﬁi%ﬁ%'ﬂ@ﬂ'ﬁﬁﬁ'%’l% dazo[ 1, 2- a] pyri m di n- 5-
one and al so dition salts wth . inorganic and grganic acids or with
i nor gani ¢ anHEﬁgﬁ'&'é'ﬁﬁ@é@ﬁ‘%’)§myﬂ'2pmﬁ§WI7s("BPrﬁ*’&“ﬂﬁ'ﬂ)'@l(}".'ﬂuwpr ocess for
preparing t dugt ] - defd | any one 10 of Clains 1
to 3 accor d?ﬁ%}ﬁm(%g@ﬁ%‘@é%ﬁ%\%yﬁ@@ﬁr?a{?ﬁg?déch_heme 1 ~in which
the substitueptsy o (fehioRepiBthyi B fcthl-7RABHIRn 420)- 53 il idrd-
9 methyl)-2,3-dihydroimidazo[1,2-a]pyrimidin-5(1H)one
- (25)-1-[2-(3-chlorophenyl)ethyl]-2-methyl-7-(morpholin-4-yi)-2-(trifluoro-
methyl)-2,3-dihydroimidazo[1,2-a]pyrimidin-5(1H)one
- (25)-1-(1,3-benzoxazol-2-yimethyl)-2-methyl-7-(morpholin-4-yi)-2-(trifluoro-
methyl)-2,3-dihydroimidazo[1 ,2-ajpyrimidin-5(1H)one
10 - (2S)-2-methyl-7-(morpholin-4-yl)-1-[(1R or 1S)-1-phenylethyl}-2-(trifluoro-
methyl)-2,3-dihydroimidazo[1,2-alpyrimidin-5(1H)one |
- (28)-2-methyl-7-(morpholin-4-yl)-1-[(1R or 18)-1-phenylethyl}-2-(triflucro-
methyl}-2,3-dihydroimidazo[1,2-alpyrimidin-5(1H)one
- (28)-1-(1H-indol-3-ylmethyl}-2-methyl-7-(morpholin-4-yl)-2-(trifluoromethyl)-
15  2,3-dihydroimidazo[1,2-a]pyrimidin-5(1H)one '
- (25 )-1-[(2-chlorophenyl)carbonyl]-2-methyl-7-(morpholin-4-yl)-2-(trifluoro-
methyl)-2,3-dihydroimidazo[1,2-alpyrimidin-5(1H)one '
- (25)-2-methyl-1 —[(2—methylphenyI)carbonyI]-?-(morphoIih-4—yl)-2-(triﬂuoro-
methyi)-2,3-dihydroimidazo[1,2-ajpyrimidin-5(1H)one
20 -(2SH1-{(1R or 1S)-1-(2-f|uorophehyl)ethyl]-2-methyl-7—(morpholin-4-yl)-2-
(trifluoromethyl)-2,3-dihydroimidazo[1,2-a]pyrimidin-5(1H)one
- (28)-1-[(1R or 18)-1-(2-fluorophenyl)ethyl}-2-methyl-7-(morpholin-4-y})-2- '
(trifluoromethyl)-2,3-dihydroimidazo[1,2-alpyrimidin-5(1H)one
- (S)-1-[2-(2-fluoro-4,5-dimethoxyphenyl)-2-hydroxyethyl]-2-methyl-7-
25  morpholin-4-yl-2-trifluoromethyl-2,3-dihydro-1H-imidazo[1,2-ajpyrimidin-5-one
- (8)~1-[(S)-2-hydroxy-2-(2-methoxyphenyl)ethyl]-2-methyl-7-morpholin-4-yl-2-
trifluoromethyl-2,3-dihydro-1H-imidazo[1,2-a}pyrimidin-5-one

- (S)-1 '-[(S)—2-(4—chIoro-2-methoXyphenyl)-2-hydroxyethyl]—.?—methyl-?-



either one of Clains 1 and 2 and in which R represents alkyl, and X 15
represents a chlorine, bromne or iodine atomor a sul phonyl oxy group such
as trifluoronethyl sul phonyl oxy. 5) As nedicanments, the products of
formula (1) as defined in any one of Clains 1 to 3, and also the

phar maceut i I cceptable addition salts with inorgani d organic acids
or with ino&@ér#’éa“ j”é&gani c bases, ofa“;ai d product ssgfl'rﬁ?ﬁmlgg?ﬁq 5 6)
As medi canents, the products of formula (1) as defined in Caim3, and al so
t he pharnmaceuticall. cept abl e additi alts.with fngrganjc .and organic
acids or wi erﬁ@%é'rﬁ' - 'ﬂHOWﬁV@’gﬁﬁﬁﬁrob#ﬁ'ﬁlcﬁzﬁt%g@g’?@’B‘F’"}' e a (1)
107) Phar maceut. i co sitigns contai ni as active ingredient, at |east
one of the pk%hi‘i@%ﬁr? |HPWgﬁ“?tﬁ?xﬂg‘%é’ﬂ%f@&dT%yaﬁv”tﬁ‘l@%tﬂyifﬁ'ai m 1 to 3,
or a pharnma i v ace ab & ] If adr this
product, anﬁb%ﬁg{r %é’(l:%ttﬁlﬂggl y&QiIg%gtd;EYdech‘g?%g%%%?ﬁ]&rgﬁ @ﬂ{ ggopﬁduct
of formul a I i n i for,t preparation
of a medi Ca%%}-?—;[@%%@%%ﬂlﬁr&ﬁ%ﬁoﬁ H@%?%?’@ﬁég}r@?ﬁkﬁ@%@ggﬁdi ng to Caim
8, for the hﬁc&phﬁlﬁﬂﬂ-}iﬁz-ﬁiﬂUbﬂ)r@éth?i—ll@i-cﬁhj/drﬁml-ﬂf‘imiq%&oﬂﬂi-d{lﬁﬁirﬁi@iﬁ'PBCBﬁéJ to
Caim8 or 9, for the treatnent of cancers resistant to cytotoxic agents.
11) Use accehdidish tie aagitioh SansSvitf infergdmi® Bdt Srgbfic 5&656?%5!‘{]@;%5' ¢ of
primary tumours and/or netastases, in particular in gastric, hepaptic,
renal , 25 owadicaganic blasas, pirasid araduckmabionsula @). and | ung (NSCLC and SCLO)

cancers, glioblastomas, thyroid, bladder and breast cancers, in nelanons,
in |ynphoid

4) Process for preparing the products of formula (1) as defined in any one
10  of Claims 1 1o 3 according to Scheme 1 as defined hereinafter,

Scheme 1:

in which the substituents R1, R2, R3 and R4 have the meanings indicated in
gither one of Claims 1 and 2 and in which R represents alkyl, and X

15 represents a chlorine, bromine or iodine atom or a sulphonyloxy group such
as trifluoromethylsulphonyloxy.



or nyel oi d haemat opoi etic tunmours, in sarcomas, in brain, larynx and

| ynphatic system cancers, bone and pancreatic cancers, and in hamartonas.
12) Use of the products of formula (I) as defined in Caims 1 to 3, for the
preparation of nedi canents for use in cancer chenotherapy. 13) Use of the

duct f s defined in lms 1 to 3, I e 5 preparation
81[ Orrggi ia?rer#"ggﬁﬁﬂéi‘hﬁ canclar chem)tqh apy  al one o%%ﬂkgg%p&iﬂ%gﬁ. 14)
Products of formula (1) as definled in am{ OniSOf Cl ai s 1_t3 3% asl
i nhi bit AKT( PKB) .. phospho ation novel industria
:opoldulct gr St sy ﬁwgﬁdé@qrﬂ%g(ﬁn% Bfoég'ctﬁ O‘EWM%@? gs c.{e,#lr]edawdagy 28edt i ned
in daim4 abaifs A BEant A5 6t PHarmBleliiddly acceptab)d f\gmctﬁaﬁi Sits Rth R:;,

and R4 have the definitions indicated in either one of 1 s 1 and
16) Pr oduct s iaergesiavang ¢nogpniss adigsi ok aviihn inomganineand ofpamigsbdsasy &, sdidr t he

ot i nod i n ORI TSR T 73T the s o oAt e

5

6)  As medicaments, the products of formula () as defined in Claim 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 7) Pharmaceutical compositions containing, as active ingredient, at least
one of the products of formula (1) as defined in any one of Claims 1 to 3, or a
pharmaceuticélly acceptable salt of this product or a prodrug of this product,
and a pharmaceutically acceptable carrier.

15 8) Use of a preduct of formula (i) as defined in any one of Claims 1 to 3,
for the preparation of a medicament for use in the treatment of cancers.

9) Use ac_cording to Claim 8, for the treatment of solid or liquid tumours.

20 10) Use according to Claim 8 or 9, for the treatment of cancers resistant to
cytotoxic agents.

11)  Use according to one or more of Claims 8 to 10, for the treatment of
primary tumours and/or metastases, in particular in gastric, hepaptic, renal,
25 ovarian, colon, prostate, endometrial and lung (NSCLC and SCLC) cancers,
glioblastomas, thyroid, bladder and breast cancers, in melanoma, in lymphoid
or myeloid haematopoietic tumours, in sarcomas, in brain, larynx and
lymphatic system cancers, bone and pancreatic cancers, and in hamartomas.



use thereof in the treatnment of solid or liquid tumours. 19)Products of
formula (1) as defined in any one of Clains 1 to 3, for the use thereof in
the treatnent of primary tunours and/or nmetastases, in particular in
gastric, hepatic, renal, ovarian, colon, prostate, endonetrial and | ung

cancer s. i n WA REABEFIR2 | Jronoi o or myblhi 4 haeimat opbeaVF RIDINGEITS

sarconmas, in brain, larynx and | ynphatic system cancers, bone and

pancreatic cer, in h r . L.Products. of, far a, ( S
defined in g'%j O%Seoﬁp®eapl;9@g& épgﬁ\“@ ag & @%‘q?ge'nt I@]Lrggﬁu {%30%&&
chenot her apyregdatib @ 8 aicticdméasTut 8sé In catcedehbrfhérapgny one of Clainms 1
to 3, for the use thereof in cancer chenotherapy, alone or in conbination.
15 22) Products of formula (1) as defined in any one of Clains 1 to 3, for
the prevention or treatnment of |ysosonmal diseases such as gl ycogenosis type
Il or Ponpe (@i\se ch Sl ; J ( a fined
in any one ()11(3 )CI g.?sﬁesoﬁﬂ‘leiae?é@?s ?f)ﬁ&ﬁﬁ"eé)&Iﬁgléa(?%r{n%gnihg(?%gﬁéd#%ghgonr?tﬂ or use
in the p6evemepanation ¢ff emdicarhents forsos®rinl caliceeaseansthelamds aline @yeinosi S
type Il or Ponpe disease. 24) Use as defined in Caim?22 or 23, in which
sai d product®@NfinatiRn i a (1) are alone or in combination. 25 25)Products
of formula (1) as defined in any one of Clains 1 to 3, for the

14)  Products of formula (I) as defined in any one of Claims 1 to 3, as
inhibitors of AKT(PKB) phosphorylation. |

10

15)  As novel industrial products, the synthesis intermediates of formulae D,
E, F and J as defined in Claim 4 above and recalled below:

0 0 ' o o
R4f\ N ,>€3 R4fL N /XRS R4f‘\jl:><R3 R4rk N /><R3
HO N//I\H 2 cl N/J\ﬁ R2 (\N N/ H R2 cl N//I\N\ R2
R
D E O\) F ) J !

in which R1, R2, R3 and R4 have the definitions indicated in either one of
15 Claims 1 and 2.

=16)  Products of formula (I} as defined in any one of Claims 1 to 3, for the
use thereof in the treatment of cancers.

20 17) Products of formula (I) as defined in any one of Claims 1 to 3, for the
use thereof in the treatment of solid or liquid tumours.

18) Products of formula (I) as defined in any one of Claims 1 to 3, for the

use thereof in the treatment of cancers resistant to cytotoxic agents.
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19)  Products of formula (1) as defined in any one of Claims 1 to 3, for the

use thereof in the treatment of primary tumours and/or metastases, in

~ particular in gastric, hepatic, renal, ovarian, colon, prostate, endometrial and

lung (NSCLC and SCLC) cancers, glioblastomas, thyroid, bladder and breast

5. cancers, in melanoma, in lymphoid or myeloid haematopoietic tumours, in

sarcomas, in brain, larynx and lymphatic system cancers, bone and
pancreatic cancers, and in hamartomas. |

20) Products of formula (I} as defined in any one of Claims 1 to 3, for the
10  use thereof in cancer chemotherapy. |

*21) Products of formula (1) as defined in any one of Claims 1 to 3, for the

use thereof in cancer chemotherapy, alone or in combination.

15 22) Products of formula (1) as defined in any one of Claims 1 to 3, for the
prevention or treatment of lysosomal diseases such as glycogenosis type Ii or
Pompe disease.

_ 23) Use of the products of formula () as defined in any one of Claims 1 to
20 3, for the preparation of a medicament for use in the prevention or treatment

of lysosomal diseases such as glycogenosis type il or Pompe disease.

24) Use as defined in Claim 22 or 23, in which said products of formula (1)

are alone or in combination.
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25)  Products of formula (l) as defined in any one of Claims 1 to 3, for the
treatment of parasitic diseases such as malaria, sieeping sickness, Chagas
disease or leishmaniasis.
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26)  Use of the products of formula (1) as defined in any one of Claims 1 to
3, for the preparation of a medicament for the treatment of parasitic diseases

such as malaria, sleeping sickness, Chagas disease or leishmaniasis.



