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WD 2007/ 006926 PCT/ FR2006/ 001619 NOVEL
2,4-DI ANI LI NOPYRI M DI NE DERI VATI VES, THE PREPARATI ON
THEREOF, THEI R USE AS MEDI CAMENTS, PHARMACEUTI CAL

COVPCSI TI ONS AND, | N PARTI CULAR, AS | 699
W@ezﬁrogd@r?ts%zﬁventl on relates to novel}%—Z‘T |§!r)na-‘i I N

di ne d t
P e pHPHET o 4 NN PR A o Sy - [
appl | CREPARATT ONe dHERTOF, s THEHR [Blsdr dec MRADICAMENTS

A A ShT o B e, AR e 8 B e

2001/ 64654 Al mentions ZNEIBITRSero)aryl - pyrim di nes
substituted at the 5-position and which are 15

inhibitors of the kinases CDK2 and FAK e t. )
denopyeFANEI AeY SR Ia aF &1 RRAF bit> rgdéﬁa’isleér\%I s(ﬁa%ﬂ%no

%J(}F SO0 e K na&@ﬁlﬁlﬂlﬁéspDK ahe presented i nfowp their
03

/ 030909 Al Pat ent 4/ 04 S
PERATHERA amithGpy PPN gelﬂg\elgé%ggézacg&%%ﬁ@& their

wpﬁ]ﬂ‘cﬁtaitcbmn i ahi bi m@camms es ofhe PharmaCEUtlcal

ano-2-gmn eshake edows1 £ such
R R S s o ot e

zowm1mqpmmdw | $2 % RS %S nhibitors of 25
FAK and | GFR in WD 2004/ 080980 Al and al so of ZAP-70,

FAK and/ t K 03/ 7 )
ot 90 oRTARSEeL EEREEA e DOBREC P RRes S Gp teddyaryl
©5hBdikes agepssitd30edi kewche, 50ph@ptp@pe@m§ which are
b bi e
fﬁsﬁ{%%e‘f#%;gﬁeﬁé"%?{%c‘{#g aSSk2 | QH& FakNg IRWdWISH NeSher

1°V-Tel at ed _infections %\D _
20014 G57O0N AR n&D 260/B6698TA2; INBBIFRH2 7895 Al SEhtF S

Vt@lgggéirqufg%?ﬁéls)es 35e|a.fﬂie %ﬂg] eebxof dhe ppe&eehted in
i ivention is thus novel 2,4- dia ne

déPi ¥R@3 /RBONRYI MY i nHREFROr yWo #Q&?@P%# pro eiorlfescr:Lbes
kj Nnasesphdhel nodesysinidihe predentvanieasi on amy cell

thus_in
proliferation inhibitors.

A series of 5-cyano-2-aminopyrimidines are presented as
inhibitors of the kinases KDR and FGFR, in
WO 2000/78731 Al, other pyrimidines as inhibitors of
FAK and IGFR in WO 2004/080980 Al and also of ZAP-70,
FAK and/or Syk tyrosine kinase in WO 2003/078404 Al,
and polokinases PLK in WO 2004/074244 A2, as cytostatic

agents.

Likewise, other patents describe reverse transcriptase
inhibiting pyrimidines for the treatment of HIV-related
infections (WO 2001/85700 A2; WO 2001/85699 A2;
WO 2000/27825 Al and WO 2003/094920 Al).

The subject of the present invention is thus novel 2,4-
dianilinopyrimidine derivatives having inhibitory

effects on protein kinases.

The products of the present invention may thus in
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2 particular be used for the prevention or treatnent
of conditions capable of being nodul ated by the
inhibition of the activity of protein kinases. 5
Anong these protein kinases, there may be nenti oned
nore particularly protein ki Aase | KK-al pha (1KKa) and

IKK—beta (I KK(3) . The conpounds of .t. PLESERLatment of
pgatanitdudraaree kiusgse £a0 Eﬁﬁ @ﬁegeﬁtﬁ%% péafrat ?cuaatrne

:q}%&% tfhcfl-h Qﬁlapéé%&@eéﬁ bemhgbmbdniataddbyo daigition

nucl ear kappa B) activity;
thy iy hiisl Be AUsde Prtthe %%%étnent of the

prophyl axi s and inflamuatory di seases, in cancer and 4
di abetes. 15 NF-Kk Nuc act oghg@@pa\a@r) bel omgyst tone
ARaRg | Fhsse Progggp eiiggé% franscrlgtl n]ilfac(tl%{%( and
cga§ésgja&glc«ﬂmxdws poabe Fat Kdns SGT g% i des

Rel / of this famly of poI ypepti des
Iﬁ%l\g F% Ngﬁgg fegul ate 20 the expression of genes
involved in inmune and inflammuatory responses ;Bar]g se
é KaE Ao M:£48975£N Engl pdebbdt 336nvep6602073y € and

Asuer e PBA,  Bai chwal 997} kRdY1 HAEUNGIN®S, IKK-beta
11mh1®¥):}>rSUnde‘rn ba&af = cc‘n‘nl |]rt| o%s thiej NF- 1@ ?émﬂ:lﬁclear
0

aLeniekahed iamd heor2fe durttiw el HoFRd § nthfe p(}l asm
by I nhi bitor ot el ns.,; Wyl chpa ewﬁg:nbﬂf@ d:ﬁetlh@e Kgn the
f& ﬁq;?r(égﬁmy Rﬁ -%égenegy 1993 ngﬁe ggo Hﬁseases,
De\x_»aat?nemazbﬂm ¥ Pl ehet 2N 49 2@@

Haski | I Qﬁal ethhs . 1281- 1289 1991) . The
prl5’t eciar?sceor? the T KE fam ly 30 mask the signal for
nucl ear transl ocati on of NF-KB. The stinul ation

Cafs by Yl@ué:Pé'értfﬁeswf Rigpnds) beerngs &R oki %gg\llﬂg oi

L a0l 20 L) pooOl s ot s mem o

Mapyy DEher cotb mdahess of po[iypeptld Re1/ . ers
of this family of polypeptides linked to NF-KB regulate
the expression of genes involved in  immune and
inflammatory responses (Bames pJ, Karin M (1997) N Engl
J Med 336, 1066-1071) and (Baeuerle PA, Baichwal VR
(1997) Adv Immunol 65, 111-137)) . Under | basal
conditions, the NF-KB dimers are retained 1in ehe
inactive form in the cytoplasm by inhibitory protelns
which are members of the IKB family (Beg et al. geees
Dev., 7:2064-2070, 1993; gilmore and Morin,
Trends genet. 9:427-43)3), 199’); Hasgkil et al., Cell
65: 1281-1289, 1991). The proteins of the IKB family
mask the signal for nuclear translocation of NF-KB. The
stimulation of the cell by wvarious types of ligands
such as cytokines, the anti-CD40 ligand,
lipopolysaccharides (LPS), oxidants, mitogens. such as
phorbol ester, viruses and many other stimulants,
causes the activation of the IKB-kinase (IKK) complex
which will in turn phosphorylate TKB at the level of
the serine 32 and 34 regidues. Once phosphorylated ?KB
will "‘be subject to ubiquitinations leading to 1its

degradation by the proteasome (268), thus allowing the
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35 causes the activation of the |KB-kinase (IKK)

conplex which will in turn phosphorylate KB at the

| evel of the serine 32 and 34 residues. Once

phosphoryl ated, KB w |l be subject to

ubiquitinations leading to its degradation by the

pr ot easone (26S), thus allomﬁng the 3 release and

transl ocation of NF-KB in the nucl eus mh e i t I
méMEééésﬁﬁﬁltransbqueht@% af VEeKPevdB © Cl%%ﬁ e

gane Lens | i died & amanherﬂswﬁéno the
|%Ft“£{$ G50 Q%%kf¥¥§ dWhy s

rnase K) conpl ex,, the pr ggb ki nasgseir
at[@r@;d!tt(lgéﬂlda(Ka) BFSTORRYE S| KK( 3 BY&i ch %Eghcapabl e of

d| Le sphoryl ating the various classes of |KB.
%%Hll F& conpl ex, 1KK2 is the dom nant ki nase

(l\/brcur|o 10 et al., M. Cell Biol 19: 1526, 199

Z?ﬂd'theet Bt kl&geencmzsc@mpies) she RIGFCIRS ]1 ‘?inases

Proe. Na 5:193) Hgaréggﬁpable of
eAEBde K- ( Ak%ﬁb He genes rggﬁﬁzt ed bc% %?Ei,oga@m n
1§1hcéﬁ:|taW@ﬂ'msphmd'Il@ttm }1=HdhesT on

nD ecul f“%ﬁki”f%etM§ dwminhnmﬁkLnEﬁethﬁrcurlo
g& I?%% ag#%vat

ion of NF- ut Qglighe di et al.
p@n:acatl ne Methasiedns B lZDIT'hef?r‘lﬁg%lgltl 3%98 %n toe

acti:vation of NE- KB ﬁpp@@rsweBbeLe@er@}ﬁ ?rjportgﬁf’el nNatl

thejireat nent__ of %Qf% i seases. |In addition,
NGB! plS8is: P3Pl i1 't he growt of normal 25 cells

but al so of mali gnant cells. The proteins produced by

t he expressi g 1af&48ul exlr bye NFniéBycoapepPge Pro-
cﬁ%‘?&? % ﬁ’grm%kl n%ggé %dhesﬁﬁgtn rﬁ)l ecu I es,cgfpll atMiSesion
oflmelahmrgawr% arre BTRHREF at orSY o ng| bgenesi s.

Mor epyer ga“é&{&ét pihizee payeeshswn whﬂa?th NELRB pftBy sEUFR

an essenrfal role In lagkl f opyat iQitscriore  or
exanpghee NFbﬁB m%ﬁ%%@tlog Skl ¢ a8 opyB

paracrine mechanisms.

i ' e
The inhibition of the activation of NF-KB appears to b
very important in the treatment of inflammatory

digeases.

Tn addition, NF-KB plays a role in the growth of normal

cells but also of malignant cells.

The proteins produced by the expression of ?enes
regulated by NF-KB comprise cytokines, chemokines,
adhesion molecules, mediators of cell growth énd
nediators of angiogenesis. Moreover, various studlés
have shown that NF-KB plays an essential role 1n
neoplastic transformations. FoOT example, NF—KBIma? be
associated with the transformation of cells 1n v%tro
and in vivo following overexpression, amplification,
rearrangement Or translocation events (Mercurio, R, and
Manning, A.M. (1999) Oncogene, 18: 6163—6171).'In some
human lymphoid tumor cells, the genes encoding the
various NF-KB members are rearranged Or amplified. It

has been shown that NF-KB may promote cell growth Dby
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associated with the transformation of cells in vitro
and in vivo foll owi ng overexpression, anplification,
35 rearrangenent or translocation events (Mercurio, R
and Manning, A M (1999) Oncogene, 18: 6163-6171). In
some human | ynphoi d tunor“c&lTs, the genes encoding

the various NF-KB nenbers are rearr edyor o hj; h, hen
dmeludingd. the RE3NBEEAPERTHN ?%atcyﬁaﬁ%B 1rjn'ay %rlo?mt e

celdodr-awd Hyth 4hei Nous mhadmhareamscidpt PHnRBy Ccauses
cyclin D, which,. when Gl gt ed wiqt hehbe hwpssiphen of
&hfordh &C i on BERED, tc%ﬁiéglgﬂﬁ%rﬁe gl to S phase
ta@itsiddon. and the inhibition of apoptosis. 5 It has
been shown that in a |arge nunber of tunor cel

lines, a constitutive NF-KB activity is, presen 1
f1t | loa ngeehe showry &h36n bt S KT ORLokEpRE "8 rumor cel
%{1&; tut Lvel yo 96t i M@t 8¢ i nNEeagKi st trseased sandEgRent
10 1 nhi bi ti on of NF- KB bl qcks theogrom&EFgf thegexs  is
| SdpkofERY MoFBSver 2GHe dMi'bi tion of "NE-KB by the N
exXbk 65t @91 0&1{ hackKBateeprios seedghimtes (L RE2EF8p sthe
of cells.expressing.the o epic aldelfdwdRas of these
(B oS, din. ¥ n\%%st h]??%or,zu,%zc?gfl%, 'bﬁa_g&oub%t the
15yaphomds . CINaredvaest thel 00nRIB1LEP8979% NHYS et _
ag-Pre kggcgélﬁiél%@aél%%kesibe demlsicelsuttihe apoptosis
acttvi y of NF-KB appears to contngq5ge t0,11ele H-Ras
onEogerrdsis t RFBFGH SLRE actPfat iGN BIT 20 séveral
angh1apoRt olj C geNes Suskesas Al1®7i241 I(BRO1),vAArgou et

whi ch thus causes_the supp S of (tdeycel haydeadth al.,
pathway - Th EJthSItrh"éesatc“t’i v%tglaé%gc@)% c:(ycl i n) D, NE- KB

My iphesaotest:helgr dmol970f- tunor cells. The regulation
of adhesi on nol ecul es and of surface 25 proteases

NERHD | SonmvbEuBAVEN {AG"THALEL | O7E of Heror eebbraise. T
NE-_KB.i:$,,2¢t | ¥8t egnéBgerepOBS et hoougiserttia n ampiyat 160 of
several anti-apoptotic genes such as Al/Bfi-1, IEX-1,
MAP, which thus causes the suppression of the cell
death pathway. Through the activation of cyclin D, NF-
KB may promote the growth of  tumor cells. The
regulation of adhesion molecules and of surface
proteases suggest a role for NF-KB signaling in

metastases.

NF-KB is involved in the induction of chemoresistance.
NF-KB is activated in response to a certain number of
chemotherapy treatments. It has been shown that the
inhibition of NF-KB by the use of the super-repressor
form of IKBa in parallel with the chemotherapy
treatment increases the efficacy of the chemotherapy in

the xenograft models.

The subject of the present invention is products of

formula (I):
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30 chenotherapy treatnents. It has been shown that the
i nhibition of NF-KB by the use of the super-repressor
formof IKBa in parallel wth the chenotherapy
treatnment increases the efficacy of the chenotherapy
in the xenograft nodels. 35 The subject of the
present inyeftiafyis products of fornmula (I) : 5 R3
R2 R4 HR1 & N~N JO Hin which: 5 R2, R3 and
R4, mhicgggrr antical or different, are such that
one repr 4 al ogen atom and t g other two,

whi ch are identica

‘ di f f erent Orqpre
hydrogen atom or a alogen a on1 Lk?i;iéﬂlcal or
ﬂ@ n at om or

an al koxy radi calg

a hal ogen atom R h&drogen atom a

cycl oal kyl qg , al kenyl or alhinyl
radi cal, all étlo al 'y 415 substituted with o

nore- radi cals, which are identical or different,
chosen fron1ha|ogen atons, ORB and NR8R9, the alkyl

Iy dk&g{ which R represents being further optionally
Ubstituted with a 5-nmenbered saturated or

unsat urated heterocyclic radical attached 20 by a

Gar bops alem apd, ophiienaldye subehtiuhed oM t dibfierent, are
mor'e radi cal s chosen from hal n_ato d k

AUyt Radi BPs FERES en?sg%?ggﬁglgﬁb%p :%# ghe other
rad ,Cc alwhiGH2- €EbNRﬁdent25aando££ divbferents, | degnyesgnt a
%y ébé%ﬁfé%éwtoéhgnhﬁﬁodéﬁ Lhas ety fERMyt Re1Vakuesa0f or

an alkoxy radical;
R5 represents a hydrogen atom or a halogen atom;

R1 represents a hydrogen atom, a cycloalkyl radical or
an alkyl, alkenyl or alkynyl radical, all optionally
substituted with one or more radicals, which are
identical or different, chosen from halogen atoms, ORS
and NR8R9, the alkyl radicals which Rl represents being
further optionally substituted with a 5-membered
saturated or unsaturated heterocyclic radical attached
by a carbon atom and optionally substituted with one or
more radicals chosen from halogen atoms and alkyl or

alkoxy radicals;

A represents a single bond or a radical -CH2-CO-NR6-,
and R6, which is identical to or different than RI1, is

chosen from the values of R1;

the ring containing Y (or ring (Y)) consisting of 4 to
8 members and being saturated or partially saturated,
with Y representing an oxygen atom O, a sulfur atom S
optionally oxidized with one or two atoms of oxygen or
a radical chosen from N-R7, C=0 or its dioxolane as

protecting group for the carbonyl functional group,
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the ring containing Y (or ring (Y)) consisting of 4 to
8 nenbers and being saturated or partially saturated,
30 with Y representing an oxygen atom 0, a sulfur atom
S optionally oxidized with one or two atons of oxygen
or a radical chosen fromNR7, C=O or its di oxol ane
as protecting group for the carbonyl functional

§FEup CH-ORS CGF% é%— or CH NR8R9; it being
understood that the ring containing Y (or ring (Y)),

\é\-h&ﬁgq%tr{qigj eer;]_sgtf%ol\g arlraytlggn%gﬁge@oﬁ@égﬁﬂn S5ybriodgeing

car ons presents
derogemhahorrw areyrbsahkyl N&a»canayOrccerrFaalrrky@ carbon

| ken Jadigdng all optionally
gt?ﬁlsf% lj:tedgvvl a na;%%yl radi caﬁ or with 10 one or

nmore radicals, which are identical or different,
dsﬁé‘?ééé’gﬁ%' QRN @ﬁ@g@mdalam\r oxy| cyal kaxyl phradiica
an

eroa radic he_al r 7 411
Epr é§erﬁ]§<§ﬁye'| nGEEG YdptPonaridy & gg%'%y t uf eJaEQaB 2
iﬂyEQ@HS€ﬁtutmﬁthlah alqaphnhykaga@apa15or w1th

onal |y oxi d| zed-to f n Frdd
s‘ﬁ'ﬁstcflf JF% hbtat oc%/%ro@flé% gge%%ga?e oggtstielnts She

tdteodurdr fgen Abdroen tHrems l@md hz%msg} kyRlgpxy, Phenyl
%{&"8‘&%&8@&%&1' f@&i@éié \rl:ﬁ%lh‘éh ATyl 2Gddiensial veRich R7

I onal tituted one or..nore ra

hamenp g Rl oge SHeame Bt 1o SbafkESy S gen =
Nbied deyth o0 £ N( aIﬂ‘é/ckJ)é’aIadl calh then al Lqﬂlkylrt:mceal gadical
whi ch R8 represents fur I nall
B i e T R T
mnmmwe@murm:edlphbwl ra@i@?al, or wWith an
optionally substituted saturated or unsaturated
heterocyclic radical, NRBRI is such that elthgg R8 ﬁ‘kdyl
F&a whiepF egeat S30 Faent itsair ey f PEPBNt ,O%ar e "8Ros

fr o&%ﬁk%ﬁ?loUm%t%oo%elt‘%sro@}clliﬁaalflgdla?ggidgnamt h wg:‘l:leh are
aﬁ?%@sﬁkV%ﬁ ”ggtb%?§g£%||§&¥stltuteé DEGy BHLYClAL more
radicals chosen from halogen atoms and hydroxyl,
alkoxy, NH2, NHalkyl or N(alkyl)2 radicals, the alkyl
radicals which R8 represents being further optionally
substituted with an alkylthio radical, with an
optionally substituted phenyl radical or with an
optionally substituted saturated or unsaturated

heterocyclic radical,

NR8RSO is such that either R8 and R9, which are
identical or different, are chosen from the values of
R8, or R8 and R9 form with the nitrogen atom to which
they are attached, a cyclic amine which may optionally
contain one or two other heteroatoms chosen from O, S,
N or NR10, the cyclic amine thus formed being itself

optionally substituted with one or more alkyl radicals;

all the above heterocyclic, heterocycloalkyl and
heteroaryl radicals consisting of 4 to 10 members

(unless specified) and containing 1 to 3 heteroatoms
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contain one or two other heteroatons chosen fromO, S,
N or NR1O, the cyclic amne thus forned being itself
35 optionally substituted with one or nore al kyl
radicals; all the above heterocyclic,

het er ocycl oal kyl and heter%ryl radi cal s consisting

of 4 to 10 nenbers unless specified) CQRhL@i.ni ng
@hPéeé'hyngSa?89§°p 7at ghogép e%@ g@%&@p?@%@%

fromO, S, N and NR1O; all the above naphthyl, phenyl,

het er ocycl i c, heter g al geroahgk rocyclic,
?zglca% ebelng §Ethgﬁ§&¢§%¥#opt ngl?y substlfuteg
netkrongcdpaibyd radiedl s, hekPERAAYA | dSAGLEALDr  Peing

k c s wafdh hyeeoxpir,
Srbigstice hoteppiney babases,pcon i iyt e

E\IQlCNP-IéI k ésr @l & ) BT it <OF 1é¥%li6¥?‘85regéﬁ?gh Erom
Rxdbegen at gpbRE an ah&yl nadiwatyl sai d gikedyct s oklkyl,
formil a bein |n al.l, the sib ra c, 1k
SRR ﬁé&&& rand® ;ﬁﬁ%ﬁ&%%soﬁ%flc #g%herﬁﬁ%% torns as "
wehkllkae tlaeiaddist;i on salts with inorganic and organic
aci ds of said products of fornula (I). Anpng the

products of formula (1) as defined abov in
R10 REPrREErRG, REVATPIRThAFET IRF r?é’hrﬁﬁi}' ?dyﬂacl
i ndi cated above, there may be nentioned part|cularly

those in which the_r chasen, fro
ﬁ@%@mﬁﬁﬁ?%ﬁﬁ%rﬁf|59§mglg ﬁ A5G i suc ﬁOSSlble
reRIeaERNt S éh&htléﬁar1c25aﬂd(}Eh@$t€rﬁ¢$8ﬁyer%ﬁe Aisger
fornmed may | parLti | ar u rganic and
&G étit y‘fef%:ycﬁohgl% ?adc?rlt{gyc %éé%?%/) \Wgﬁ Lnorg

pardarciy adifsa qucaaahﬂemodwress@ﬁ e a2 b%ﬁ ng

therefore substituted in partlcular at the para-

position respectively wth t he

di al .
20anse Fheli RRPIRFBROCEN W“E‘ljra% Iﬁnda%dﬁgén%ﬁoggﬁvg 10
fJ1aman t ke ,meapi ngss defryed rebowed - Awheave i nthe Ypneagings

Sl%%hlctahtaetd Yarbgeg?senhesré\lRZday hger | H¥htioned particularly
those in which the ring (YY) is chosen f£from the

following definitions:

- when ring (Y) is such that Y represents C-OH, CF2,
CH-OR8 or CH-NR8RY9, the ring formed may in particular
be a cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl
and particularly a cyclohexyl, these radicals being
therefore substituted in particular at the para-
position respectively with OH, 2 F, the radial OR8 or
the radical NR8BRY9 in which R8 and R9 are chosen from

the meanings defined above;

- when ring (Y) is such that Y represents NR7, the ring
formed may in particular be an azetidine, pyrrolidine
or piperidine radical with the nitrogen atom N at the
para or meta position, which therefore carries the
substituent R7 as defined above. When ring (Y), such
that Y represents NR7, contains a carbon-based bridge

consisting of 1 to 3 carbons, the ring formed may in
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formed may in particular be an azetidine, pyrrolidine

35 or piperidine radical with the nitrogen atom N at

the para or nmeta position, which therefore carries the
substituent R7 as defined above. When ring (Y), such
that Y represents NR7, contal ns a car bon- based bri dge
consisting of 1 to 3, carpons,_th 09T oredcpay -i/h) 8or
partiicular he tHhe rfHye 8% 5%%%‘?}5{5%?% 2.1)0ct-3-yI) ¢ o_
%ﬁé__eqlntagi@%tliwegy g nghoheserffatontiRe #%]tlr%%?%t '

, 9- dinmet hyl'- 9-.azabi cycl-0[;3..3, 7 oRa- 3- yi, 6-dimethyl-6-
N’,leled:ll’ﬁ@'t_l'%/—la- %Jﬁacgioc)écpo'[:é_ 2. 1] oct an- g[yél-B—azabiCYClO’
N 2adidrihyl> 2 adatweyel o8 [ 3N2 3TF3ECAAYs- Y1 6r

|tern tive%}/_g\_l, - di npt hylgn3ernatively N,3-dimethyl-3-
a?alﬁ'eaccfco . 3. Il nonan-9-yl; - when ring (Y) is such
tahatb yeiy EsentE Inake® i hy  formed may in
particul ar be a tetrahydro-2Hthiopyran 10 or a _
t et rahydro- 2H-t hi of ur an; N ri iSnssich, twhat ing
reprieeent3ngod Yt HeP r?ﬁﬁh:‘l\gr%fargd wrr%é%e rticul ﬁ{i%ﬁran
a%ggrggadqltag,t rahygaecdcuhipenyibe 2 W%ﬂ%?ﬁ 15 N
that Y represents Q,._ el 38 n ; 15whenmesi may (¥) is suc
p%?tiacultégrﬁ‘%ygrpe F{ah)@gfofurgn or Ietra?égkgayr%y in
Wiearring (dpresenoh tRAR: Y H6preSEits g I oxol ane
of C=0, Lhg HoruedoaBryrhRydparBi-cbianybe
d??&g%af)‘ll;%%ﬁé) ec-8-yl. 20 The present invention
relates particularly to the products of fornulaél%1 rin
as Qﬁ&hn%r@%@) i psWaiuch RZHat RS, TRBXeRSDEA Shd T g
(Y) have the neani ngs .i.ndj ed,e ab9ver @pdafydrofuran ©
r Epresent 3% hydr oégaffta%glr%c%lr a?i near .or Qréﬂ‘:h%at v
akkyhahydireslyraant ai Wnely f XeMIL t 675 carbon®25 at ons

or alternativel £sesd scid)j st kyingafpempd may in
sﬁﬁ?ﬁfieﬂ?{% Wl%ﬁyl %og{io?ﬁ ated qr. unsatyrat ed,

prefreriabilpr fen CERNATE B hént rdee(f:'he—ty(:ir'ocycl e which is
itself optionally substituted as indicated above. 30

The present invention rel at icybarkyutartipe to the
prijehucter Feitor et I%%s ]g%%lgﬁé(% aE%ve in \Ml;i gh

Rlproducts of formula (I) as defined above 1n wh?%h R2,
R3. R4, R5, A and ring (Y) have the meanings indicated

g
r

j or
above and R1 represents a hydrogen atom or & linear

pranched alkyl radical containing from 1 to 5 carbon

atoms or alternatively RI1 represents this alkyl radical

substituted with a saturated or unsaturated, preferably

monocyclic 5-membered heterocycle which is itself

optionally substituted as indicated above.

The present invention relates particularly to the

products of formula (I) as defined above in which R2,
R3, R4, RS and A have the meanings indicated above, R1

i d
represents a hydrogen atom or a linear or branche

optionally substituted alkyl radical containing fromll
to 4 carbon atoms and in particular CH3 and ring (Y) 1is

such that Y represents NR7 with R7 represents an alkyl

' hed
radical containing from 1 to 6 linear or branc

i i m
carbon atoms substituted with a radical chosen fro

hydroxyl, CF3, phosphonate, sulfone, phenyl and
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R3, R4, R5 and A have the neanings indicated above,
represents a hydrogen atomor a |linear or branched
optionally substituted al kyl radical containing froml
35 to 4 carbon atons and in particular CH3 and ring

(Y) is such that Y represents NR7 with R7 represents

an al kyl radical containing froml tq.6 linear QFf..,c11
patnchAtEd caPBon %%u%%‘%itlﬁoé’dbwct 1 rg ica? cyeoie

ﬁ%@é%PCQ&gmb hyga@xans,CEBne$®0$ﬂhnndtegnéulhéh@¥°CYC1ic
phenyl ~and 9... safurat r BQeyelitedor as
BREJERLE H@%BEOC?%FPEe?XSgCa#gi§%ﬁégg9phgﬁy| and
hatiecaeydl aboveadi cal s bei ng thensel ves optionally
substituted as indicated above. 5 The present

invention relates nost particularly. to the rodugct s
ghef guadent( | ineeneedin&glab%e M Rmﬁ%ﬁF¥€ﬁléﬁéQ'€é,the
5.a0dtA hawertbgureanimngsad ndecphed above, iRl which R2,
epresents a |inear or branched al kg’li%é‘gégé‘édlgbove, R1
83nt & P F28th 2 PGVE FDIFEHBHE and 1n particul ar,
CE3rearéitid Nga( Y) liseanch ohat brampredentss KRBRo Tpfiical
which R8 represents hyd a r and ticular
CEPESEHS aflf?rﬁe rtg)r %r%%gﬁga tgl%k@r% r%g?cal P 5 i
oIt ai anhdig rfingm Yt 016 cﬁaxdé‘bntla@érré’ysﬁﬂﬁﬁstetﬂte% WRER"a 1

%v%'r%di &3l EQ@?@Ee pam § he, sy | atGh3, ophosphormid, RO
sual'fone, phen a

nd saturat’ed or unsat yrat ol
MEREASENTE or 2bi cyéPF&Thet 8F oc W%&F% i caarelgfy]t hesrésuljllca
nhsrpd s and; heterogyebi & radimal sabenagsuhentehved with a
optional |l y substituted i ndi aboue; i RRph te,
FRH R achRE e pFéSint gﬁg ﬁ*‘ﬁ‘éﬁ%ﬁg? branc'heglJ al kS/Iona 5
radi fle contphanyl frandl t sagusatsén atdns jupsaturated,

PAITIGHL AL Ol O, () AUDSHddellad sl dd aadians ed rese

C ?
et g Tk £ P TLRELED, ngpagives
?%éf%&ﬂfd aboysr i Theear esaat i nveritdaard hushoeieat es 10
Ipaxpt?ircttlllcar arR9t Ortelg)(?:esents a linear or branched alkyl
radical containing from 1 to 4 carbon atoms in
particular CH3 or C2HS substituted with a saturated or
unsaturated, preferably monocyclic 5-membered
heterocycle which is itself optionally substituted as

indicated above.

The present invention thus relates in particular to the
products of formula (I) as defined above in which R2,
R3, R4, R5 and A are chosen from the meanings indicated
above and the other substituents are chosen from the

preferred values defined as follows:

- Rl represents a hydrogen atom, a CH3 radical or a
linear or branched alkyl radical containing from 1 to 4
carbon atoms optionally substituted with a radical NH2,
NHalk, N(alk)2 or with a saturated or unsaturated
heterocycle, preferably a 5-membered monocycle such as
pyrrolidine and ring (Y) represents a piperidine

substituted on its nitrogen atom with R7 which
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products of formula (1) as defined above in which R2,
R3, R4, R5 and A are chosen fromthe neanings

i ndi cated 30 above and the other substituents are
chosen fromthe preferred values defined as foll ows:
- Rl represents a hydrogeﬁ d®om a CH3 radical or a
i near or branched al kyl di cal caont fto
4re;8ct:esmrttﬂ)raratadﬁ§floﬁﬁ% VEUDETTE a% M%&gatle
radi cal NH2, NHal k, N(alk)2 or with a saturated or

unsaturated heterocycle, pr ra 5ednd g
mrﬁeyé?ecgﬁ@ﬁnag Oﬁiﬁ%’? Iﬁtél%angié/fl%éi“%@e nd rin

ring ( e sen
\AW' p@épﬁlegentsubstamnoémm i radfrad oab}]ﬁYgiL \‘hgﬁﬁgt H’l%
pres alkyl.radical carrying a
plfﬂé ;“?%8’{5 ‘ﬁe ?és}%c %gen from the val ues defined
above and ring (Y) represents a cycl ohexyl radical

substi tiled ity a; Tagh CaldyRER0 escdehandy abdvet itmited
répre

sent s CH3 radical o titut a
\/\Mhhaas&t&iﬁéﬁé@%ro%n%%?%?‘éf%'&géeg gréglgég 1_3%3 %ééfﬁjane

abgyec agHa RE7T eppeseshssaa OEB3r zdiléahrl i 10 -

represents a hydrogen at om or a CH3 radl cal and ring

(Y) represents a piperidine or ring 8-
azaﬁﬂc%@p&(e%&ltb) oat h?dytIOg@@bsﬂ?r&t 64 oh FHaj Fadical and

ni trogen at 015% s Whth ] dlhﬁ-fé nedrabeve.rit®y 8-
so forrrula dfl €, VEi t kBgen
\/vlazablﬁyclR23 R31)Rgt- F?QSYAn(?uR dg nrga%%%g rEERIS

Egbg\atﬂgghap\qvewﬂ;hem aaydb&medi |axb|¢e't¢ for exanple
t Rose in which ring (Y) is chosen fromthe foIIovving
definitions: 20 - ring (V) suchthat Yreprese in
Mme?lg WiHeh fRiodueps esenforgube -(I0i i (3575 fharey

@gnki I\E$7 M1 h lﬁ7 g8 T QHaesﬁnthaﬁga Cld3ie - memngngs
hat represent’'s -N-R7, with R7 ntioned for
1ndlcated above, there may e me

example those in which ring (Y) is chosen from the

following definitions:

-N- i R7
- ring (Y) such that ¥ represents N-R7, with

representing H;

-N- i R7
- ring (Y) such that Y represents N-R7, with

representing CH3;

- ring (Y) such that ¥ represents -N-R7, with R7
representing cycloalkyl such as in particular

cyclopropyl;

- ring (Y) such that Y represents -N-R7, with R7
representing an alkyl radical, in particular CH3, C2HS5
or C3H7 substituted with a phosphonate;

- ring (Y) such that Y represents -N-R7, with R7
representing an alkyl radical, in particular CH3, C2H5
or C3H7, substituted with an alkylthio such as S-CH3 or
S-C2H5 with S optionally oxidized to a sulfone in order
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representing cycl oal kyl such as in particul ar

cyclopropyl; 30 - ring (Y) such that Y represents
-N-R7, with R7 representing an alkyl radical, in
particular CH3, C2HS or C3H/7 substituted W|th a
phosphonate; 35 - ring (Yy $dch that Y represents

-NR7, with R7 representlng an k adlcal in
par fiosm &PrCEFATEREs SOFr CEIHPT g@@s Gted with an

gl kélth:jotsuch as S-CH3 or S-C2H5 W|th S optionally
Xi di ze o a sylfane .in o fQrayf
exé’ﬁﬁge &2- GYF %632: §glsdls?éli->mé ésucl(r-a: ﬁagrvlth 57
epiresemty nd\- RIZkySlM tclR7 a$ egrnes@aﬂh@ulaww H3ycPr a$2H®
ﬁﬂy\bpartl l‘f (%'ﬁ orf PHS - 5 pyHast irpdtied 1w t khasenor from
cal s chosen fr

om hal ogen_ at
pmr]ldgﬁn @t s aglh hes r bdi E%F*égc’%%ﬁggsa 825’%% Ir%dlcals

? gﬁsgﬁf,gi&g%f' &r f’tf‘ﬁwlﬁdﬂdhehehrebgcyel,espmzh and
lonally substi
mf@l?%ﬁi/fcbla‘-?% chdgEf rl'from 3 hal Oghéa?]“es%tl\y%shaon%&rlonally

F\'saﬁ:%&@ltsdt?éd(ywnﬂ{ koge @t @dre CRadigads NIESthd from
(2 @%yam” onedgt SLQEUGh €S al\Mi)lCh ﬂk@;ayrl es, CN,

artl cul ar
53manHed hr@:ae‘hrkocgut;clieéI (€34 3t nﬁﬁ@ol’tﬁhe FSet el 1es

qbero ?HEaQQQ§%n'@HHF§“m£&aBQ ﬁenthbﬁe371h59aﬁﬁlcular

e eanra on 5 sty S5 SRSy 1, s e
( ftHE:@@ (601G days azhbeefiNAMom -XOH2Oi §f e thus R7
BRY | 6695?55§‘¥;;3{ gpa(%\@. h%?étg%h%%?r%%glscaleﬁzlihlenyl
t henpet Neszobei onal(Ny S3ubst i t-lﬁﬂ?o‘qh*’r Zi‘%ﬂ ar gvﬁ?ﬁq S)
§$¥ gﬁ?g@aéﬁgﬂg fro€E} %$r§zéﬁgFggNngUB ﬁ£$maassonazole
a$Nd©f i nedCHPopErsath asiNH{ h F8H cal E %?I gl ﬁéf&{% .
géagg?ﬁg%ékd'ﬁﬂfﬁzéie25 ds&&a&emé post t i pyg)role, belng
themselves opé?ggéelquI éfkuted in particular with
alkyl containing from 1 to 3 carbon atoms such as in
particular CH3 or C2HS5.

R7 may also carry heterocycles as defined above such as
the radicals pyridin-(with N of the pyridine at 3
different positions); 2,3-dihydro-1H-indole; quinoline;
isogquinoline; pyrimidine; 2,3-dihydrobenzofuran;
([1,8]naphthyridin-; pyridine N-oxide; 4-[(benzo-
[1.2.5]oxadiazole; (2,3-dihydrobenzofuran.

- ring (Y) such that Y represents CH-NR8RO with NR8RS
such that R8 represents a hydrogen atom or an alkyl
radical such as in particular CH3, and R9 represents a
linear or branched alkyl radical such as in particular
CH3, C2H5 or -CH2- oOr -CH(CH3)- or -CH(CH3)-CHz-
substituted either with a saturated or unsaturated
mono- or bicyclic heterocycle optionally substituted
either with an optionally substituted phenyl radical.

Among the heterocycles which R9 carries, there may be

mentioned in particular the following radicals:
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i soqui noline; pyrimdine; 2,3-dihydrobenzof uran;

([1, 8] napht hyri din-; pyridine N-oxide, 4-[(benzo-

[1. 2. 5] oxadi azol e; (2, 3-di hydrobenzofuran. 30 - ring
(Y) such that Y represents CH NRBRO with NRBR9 such
that R8 represents a hydrdgé@ atom or an al kyl

radi cal such as in_partfic

| ar CH3, .an repre t
liymeakingr  biwdridhed al &Y ! E%ﬁicaYr%G%ﬁgangn garéﬁggﬁgﬁnt
?Et%b 166G )or - GH2-- G yded(-aiHB)ndmrl & ;CH( Qyipcddpess  1so-

u

,stiLuted either wth.a saturateg %Ldﬂﬁﬁgth@hQ@furan;
FBHGC oM S cyclicpﬁﬁf%}%%§%re optionally substi.tuted

of t:hey] sigt - iapitieonald -yl Gemad Hued @RI aG cal (272
%ﬂ{fdo%ogger?z%ﬂxocrypl es which RO carries, there nmay be

) paf%lcular the follow ng radicals: 12
pyridine (wwth N of the pyridine at 3 different

pﬁ?&ﬁ: QasLro P/él_@ighya%é)'b ipdaley cuibedimesed syith one
yrim

qui nol i ne; pyfi ine; 2,3-di.hydro furaly JdHoberB] i
nepht ¥ e di Fedigalp (BEnz e?lln.%% .%g’]%%xa ?{gzol e -
(ﬁhgfigugébyg&@aenzﬁfura@ic&bshcﬁébeﬂatycN%%raN@CH3' The
optional |y substitute i QhcPREgrbadiwiadls age or
cﬁ#?%%ﬁ &%&ﬁ?%%ml%hégggéé%f?arficﬁlarfronwtge
radieatsd Cb8] s Ghhoskr, i1NHOABE 1FHeaL0EpABNGT PRAI €&F i s
optionally substituted with one or nore radicals

chosen in particular from OH and 3. %ﬂRﬂ ;
phodogt shef Dredwdts (35 EeretT nég&:aﬁlg’ve, .%E@mﬁl%%ve o
R%gigg,RB4,RB$,Rﬁ;unb;imgaﬁ&)rhage(ﬂhehﬁ%ﬂﬂﬁﬁ% MEAN1ngs
i ndi_cat ed _above, there be qﬁﬂyio f QfenteXc@e for
thééécﬁﬁeﬁhicﬁﬁﬁyers cﬁ%%éﬁ:fron1thqugllom%n . 0
dekhfbl E0BROSRI inepiteisEmt B1 His2GhosRE fgiesiett sToHEOYIRI
Ré represents al kenyl (3C) radicals such as allyl or
aPRYAVESE3EY 'radi cal s such as propargyl - Ri

represents alkyl and in particular CH3, C2H5, C3H7
SUb%ﬁiEgb§@s@EEE g radical chosen from NH2, NH(al k),

- R1 represents CH3

- R1 represents alkenyl (3C¢) radicals such as allyl or
alkynyl (3C) radicals such as propargyl

- R1 represents alkyl and in particular CH3, C2H5, C3H7
substituted with a radical chosen from NH2, NH(alk),
N(alk)2, NH-CH2-CH20H, NH-CH2-C3H7-0H, NH (CH2-CF3),
alkoxy, ©OH, or a saturated heterocycle such as for
example pyrrolidine, tetrahydrofuran or an unsaturated
heterocycle such as in particular those defined above

for R7: thus Rl may in particular represent the

radicals -CH2-thienyl, -CH2-thiazole (N,S), -CH2-thia-
diazole (N,N,S), CH2-furan (0), -CH2-pyrazole (N,N),
-CH2-isoxazole (N,0), -CH2-pyrrole (NH, NCH3), these

radicals, in particular pyrazole, isoxazole or pyrrole,
being themselves optionally substituted in particular
with alkyl containing from 1 to 3 carbon atoms such as
in particular CH3 or C2H5 to give for example -CHZ-
pyrazole-CH3, -CH2-isoxazole-CH3, —CH2—pyrrole—CH3.

The subject of the present invention is thus the
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25 N(al k) 2, NH CH2- CH20OH, NH CH2- C3H7- OH, NH( CH2- CF3),
al koxy, OH, or a saturated heterocycle such as for
exanpl e pyrrolidine, tetrahydrofuran or an unsaturated
heterocycl e such as in particul ar those defined above
for R7: thus RL may in paFtﬁ@uFar represent the 30
radi cal s -CH2-thi enyl ,_-CH2-thiazole (NS
roYHiRoitAME A NN 'S), CcH2-furan (0),

-CH2- pyrazole (N,N, -CH2-isoxazole (N O,

- CH2- pyrrol g3(NHR2NCH3) , these radicals, in

particul ar xaxQl e, isoxazole or pyrrole, being

t hensel ve ally substituted in particular 35
with al ky (ng,froml to 3 _cagpon atons such as
in particular CH3 of“'C2H5 to giveﬁ%ok exanp - CH2-
pyrazol e- CH3, -CH2-jsoxazol e-CH3, g NG N CH3

The subject of theg prasent it llon i s th. he - 13
la |(1): P R HORL SA N 11
i ' : R2, R3 and R4,(Mhich

- products of for

-0 RS NN/ (= a2 P

are identical or differgqt, are such that one
represents a hal ogen atom and the other two, which
are wveeltical or different, represent a hydrogen atom
or hal ogen atom or an al kyl radical; 10 R5 represents

a hydrogen atom or .a hal ogen .at om. repr

h§3r ofén adnR4a é?H%hﬂ? F f%%%gié%% Sgnﬁggg%ﬁgat, are
akkenyknat ajde/nyéprasésas, aallalogEronat ¢y apg the other
substituted with on e radi kch as £
iaﬁﬂtidgwl% cﬁ??eafaéﬁfﬁggi r3di gakservh Bresent a

rent, osen fron1halog§n at.ons, ORB
angddNRg&a; atom or halogen atom or an alk radical;

R5 represents a hydrogen atom or a halogen atom;

R1 represents a hydrogen atom, a cycloalkyl radical or
an alkyl, alkenyl or alkynyl radical, all optionally
substituted with one or more radicals, which are

identical or different, chosen from halogen atoms, ORS8

and NRBR9;

A represents a single bond or a radical -CH2-CO-NR6-,
and R6, which is identical to or different than R1l, 1s

chosen from the values of R1;

the ring containing Y consisting of 4 to 8 members and
being saturated or partially saturated, with Y
representing an oxygen atom 0, a sulfur atom S
optionally oxidized with one or two oxygen atoms oOr a

radical chosen from N-R7, C=0, CF2, CH-OR8 or CH-NR8RS;

R7 represents a hydrogen atom or an alkyl, CH2-alkenyl
or CH2-alkynyl radical, all optionally substituted with
a naphthyl radical or with one or more radicals which
are identical or different, chosen from halogen atoms

and hydroxyl, phenyl and heteroaryl radicals, all these
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A represents a single bond or a radical -CH2-CO NR6-,

20 and R6, which is identical to or different than R,
is chosen fromthe values of Rl; the ring containing
Y consisting of 4 to 8 nmenbers and being saturated or
partially saturated, w th-Y1425 representing an oxygen
atom O, a sulfur atom S optjonally_ oxidi ¢ W ONBein

aephwhydxygephanyis oPTE rE&FEﬁP‘yiEF%sen%g ?é%&l—gm, J
ﬁggbggﬁ%EsCHag%idﬂéﬂ@§'NB&B%xitBEeﬂeDW9§@nt§n§ or more

gén atomor an alJkyl,. -alk I' ch from
CeZ-ialalyny Whigdt e Jaclﬁ%/n%b%_%n{gh igﬁﬁgfg??ut gdo\?vlegli

81 yl cadieal osndith wydrexyhore rPHEX's whichy

are identical or.diff . Ges enyfip p Rl 16g eor atidms k) 2
@Y@Wﬁ’@&%ﬁ,' pﬁégﬁw%gg%ét eroaryl radicals, all
tyhesieah4 ; napht hyl , phenyl and heteroaryl radicals
being thenselves optionally substituted with one or
more radicals, which are identical or -dif fefenb, members
citosehef eooarifal G@@f%cétloqnsc%ﬂﬁl?\’iljo‘?%xﬁﬁ Sl;l oxy, N
al A(CI;{I gtgzgggéyql kyd , 3 abkexyakkphs CRRsadtTd Pk S
l\?(a kfa radicals; the heteroaryl radicals consisting
oind ¥®1A0 nenbers and containing 1 to 3 heteroatons
chosen fromO0O, S, N 10 and NR10; R8 represents thfk L
hydr ogen at om or_. al s ¢ Qaldaylo®ralkyl, cycloalkyl or
h%@eF%E?‘EFSEFﬂEyIthFaE’?QggI??év\hi ch a&e hensglves ihemselves
opttepatiyleabsyit ut sthddiddione Brifibre rfa |O(1:al S chosen
chosen 15-fr droxely waltkoone N2, mdNeg kyadpFaLs
FROPF 3L, At

NER adical's; _NRBRO i ch it hesr R8(aDRyl)2
Rérowhi d‘tYCbW@CY:‘rdentanﬁF{YOr W’er eﬁtg?k%?e chosen from

thegvyakbyes of 20 R8 or R8 and RO formwith the

nitrogen atomto which they are attached a cyclic

am ne which may optionally contain one.or_two ef re
heeroat ans chosen fhaim Bigher N RF NKID: E%nghtﬂ 2

r?@&?%@”tﬁ.@yPVSEQQEQeﬁEQméyea@h@t&ylfmam(ﬁn@ values of

ntica e
R8 or R8 and R9 form with the nitrogen atom to whi

they are attached a cyclic amine which may optionally

S
contain one or two other heteroatoms chosen from O, ,

N or NR10;

gen atom or an alkyl radical;
(I) being in all the possible
and diastereoisomeric isomer

ition salts with inorganic and

R10 represents a hydro
said products of formula
racemic, enantiomeric
forms, as well as the add
organic acids of said products of formula (I).

the

The subject of the present invention 1is thus

products of formula (1) :
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said products of formula (I) being in all the possible
racem c, enantioneric and di astereoisoneric isomer
forms, as well as the addition salts with inorganic
and organic acids of said Rroducts of formula (1). 30
The subject of the present PRAvéntion is thus the
product s of or%a (I): - 15- RBRR RA HORL SSNA

NI \ 1R5 in which: R2, R3 and R4, which are
i denti cal 2 erent, are 5 such that one
represent@ agen atom and the o

rerent, repr
RS represents
hal ogen atom 10-RRpepre Rs~ajlhydr ogem\a

cycl oal kyl radica , @l kenyl or al kynyl
radi cal, all opti STk tuted with one @ nore
radi cal s, V\/ﬂiBE ar idehlltifcal or different, cmsen
from hal ogen atons, ORB 15 and NRBRO; A represents a
singheidond or a radical -CH2-CO NR6-, and R6, which
is identical to or different than R1, is chosen from

the values of Ri; 20 the ring containing Y.cansisting
24 RO Sumknkers vaigh b@:rﬁglé@trawgd o 8&??%??‘;‘%' are
sat ul,rlagﬁfd\t Wi th geplr(__eé)éﬁgngi hG 1y eaX ygeom atodh Gheg other
St ar afom S opti.onal |y oxi di zeg.%/i ggeg e Ofeﬁoif@sent a
oxygen vitigHs Gren 25‘%&?@‘31 ERoseh from N R7- - &=0

GRar GEEORB- of S+ ARSROogeR7atepr esents a hydrogen
atom or an al kyl, CH2-al kenyl

RS represents a hydrogen atom or a halogen atom;

R1 represents a hydrogen atom, a cycloalkyl radical or
an alkyl, alkenyl or alkynyl radical, all optionally
substituted with one or more radicals, which are

identical or different, chosen from halogen atoms, ORS

and NR8RS;

A represents a single bond or a radical -CH2-CO-NR6-,
and R6, which is identical to or different than R1, 1S

chosen from the values of R1;

the ring containing Y consisting of 4 to 8 members and
being saturated or partially saturated, with ¥
representing an oxXygen atom O, a sulfur atom S
optionally oxidized with one or two oxygen atoms or a

radical chosen from N-R7, C=0O, CF2, CH-OR8 or CH-NR8RI;

R7 represents a hydrogen atom or an alkyl, CH2-alkenyl
or CH2-alkynyl radical, all optionally substituted with
a naphthyl radical or with one or more radicals, which
are identical or different, chosen from halogen atoms
and phenyl and heteroaryl radicals, all these naphthyl,
phenyl and heteroaryl radicals being themselves

optionally substituted with one or more radicals, which
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or CH2-al kynyl radical, all optionally substituted
with a naphthyl radical or wwth one or nore radicals,
whi ch 30 are identical or different, chosen from

hal ogen atons and phenyl and heteroaryl radicals, al
t hese naphthyl, phenyl aﬁdlﬁeferoaryl radi cal s being

thenmsel ves optional |y substituted w en €atoms
padi cadentiwithores @ §§3§ﬁﬁﬂi€% g%ﬁﬂgﬁf)erento@%%oi N,
%‘Egm QU8A At STEox@Nda iyl pxbdrakkakiy Lal RpfOXYa-EY s
ydr oxXyal kyl | kox l\, g%ﬁ, @g, NHal k or N(al k) 2
ﬁﬁ@ircé\%ﬁ%' é”{arﬁ‘ r?éftéﬂ)ag% I2 radi cczf#\is consisting of 5to
10 nenbers and containing 1 to 3 heteroatons chosen
fromO, S N _an 1 RE-depraseny bbe shyds ogen mermhfRr s
&l }R'?F?f?}?a’ga%%%%%rls 10 heterocycloal kyl-radigal &, w
whid hcaneathengelvd® HpPEbREPRYORELSTITH od Wt h bne
or é?ﬁ gadicals chosen from hydroxyl, alkoxy, NHZ,
Neft ky

or' N(al kyl)2 radicals; 15 NR8R9 is such that
either R8 and R9, which are identical or differe

e ch §8Beﬁﬁ0ﬁkkhQWﬂﬁdgEncﬁtomagroplhglan& 1 or

wth the njitrogen atqmi.q whi ch they arerattactiesmeselves
CHRFFECONT %agﬁ}'gh narjyydé%tal onal IV§/ cont ai n_one t W0

: : r raélll\ﬁ%S osen
obpeiohel byoatibasithoedn it Be 8T WFN o , ge%ol)z
represent s, a g)ﬁdroggpkggi m onvp@n alkylkyadi cal ; Bapa<y
pfgarﬂct ?Yo rorul a (1) gei ng in all the possible 25
ragéicglsenanti oneric and di asterecisoneric isoner
fornms, as well as the addition salts wth inorganic

and organic acids of said u ofndormel a ghichl nare
t NB8BPodd6t s SHFEH ot (ﬁ])tq{ae%g iCI%lSSt hentext\ﬁtl{%tvaﬁges of

f glkaws calltheott ediEfenehtat @dehaeotde FEPTo _
meani n S R3 tgg ter m gl ogem denet es tidogem resom to which
chPor ire, Brahne” or i odi ne atons, andc[f—{e&%agb)éionally
f kueyi nexe chtorrhedor B bronfRe St dift;

contain one or two other heteroatoms chosen from o, S,

N or NR1O;
R10 represents a hydrogen atom or an alkyl radical;

' ' ible
said products of formula (I) being 1n all the possib
racemic, enantiomeric and diastereoisomeric 1somer
forms, as well as the addition salts with inorganic and

organic acids of said products of formula (I).

In the products of formula (I) and in the text that
feollows, the terms indicated have the following

meanings:

- the term halogen denotes fluorine, chlorine, bromine

or iodine atoms, and preferably fluorine, chlorine OY

bromine atoms;

- the term alkyl radical denotes a linear or branched
radical containing at most 6 carbon atoms and 1n

particular methyl, ethyl, propyl, isopropyl, n-butyl,
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- the termal kyl radical denotes a |Iinear or branched

radi cal containing at nost 6 carbon atons and in

particul ar nethyl, ethyl, propyl, isopropyl, n-butyl,

- 17 isobutyl, sec-butyl, tert-butyl, pentyl,

i sopentyl, sec-pentyl, tertZpéntyl, neopentyl, hexyl,

i sohexyl, sec-hexyl, tert-hexyl radi¢ nd {BghbEntvl,

i Enbakydr @ﬁéﬁ@ﬁédlposiquﬁ;%%&V Ts;péﬁéy?he %er%1n Y

gggr_ géylgg,w tadicakndenot encbpenallyl heaical sschexyl,

I ndi cat ed above substituted.w._th a eaghe9REe linear or

ﬁ?&r@?ﬁvlradFéﬁFfﬁfﬁyﬁ t fi& l@%&?alégﬁyl radi ca

denakesdapbisiedonon smenehed  radi cal contai ni ng at

nost 6 carbon atons and preferably 4 carbon atons,

chosen for exanple fromthe follow ng values: henyh.,1

orUwanﬂneqmcnhyéﬁoxﬁa¥ﬁyyl,raql%?ﬁgeﬁ?F?Lﬁ?buggéylgiky

ig-ﬁgqtﬁ%rpg ,j[r?a{@éthéfch bybedeeRylbstlt utedentiary| 3t hdgaayl one
t

eir Tinear or branched position isonmers: anong
tiyslnsivdnyadigiades, the allyl or butenyl val ues may

be nentioned in particular; - the termalkynyl radica
denotes a linear or bran d dicak neart dirniviGgmihed
mo st Eea‘?%o%nﬁé‘?m ]é%@lggfeflgr%g%%g% car bon atone. .4
ghasiem ] or cexaaphéntr omt he MOES | o nGAF&E Fes: 3E°T i
et hynyl ., R opy QRA IYdnosdult gy exampleydylom the
2 %%%%%H%J3¥n§¥%§?%u%{%&ﬁnw, OSeniynékoggnggxxgygllyll
afrwl tdweing | vataesor ehP& ed?rzs"g‘?ﬁé ti BN T SOMErS:
alnﬁé%&%&g’ﬂ Kyyutahyes, 1Heuterpbar GHmardyileHey? eyl
mernt i oned nore partlﬁulaﬂéﬁ 'héff tg&g&gkkyb&nebranched
racp et eEhot e8S%S Y hear™St BFaniched bival ent r%%icail 1

24 NbMg iabmeest: l@narsy bohe 30karohs, VAL ETed Fforfi~ Y
the al kyl radical e,.an USnEQR0SENpE Ot iexaapl e
L i S TR e

e ne, propylene, isopropylene,
butyl ene, isobutyl ene, sec-butylene and pentyl ene

radigal 5., 5a1kgﬂ9lt eLialakoxernadical detestiiesorn branched
|L2§?éagr Jggggfﬁang at most 6 carbon atoms and
preferably 4 carbon atoms, chosen for example from the
following values: ethynyl, ©propynyl oOr propargyl,
butynyl, n-butynyl, i-butynyl, 3-methylbut-2-ynyl,
pentynyl or hexynyl and their 1linear OT branched
position isomers: among the alkynyl values, the

propargyl value may be mentioned more particularly;

_ the term alkylene radical denotes a linear Or
branched bivalent radical containing at most 12 carbon
atoms, derived from the alkyl radical above and thus
chosen for example from methylene, ethylene, propylene,
isopropylene, butylene, isobutylene, sec-butylene and

pentylene radicals;

- the term alkoxy radical denotes a linear or branched
radical containing at most 12 carbon atoms and
preferably 6 carbon atoms, chosen for example from
methoxy, ethoxy, Propoxy, isopropoxy, linear, secondary
or tertiary butoxy, pentoxy, hexoxy and heptoxy
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radi cal containing at nost 12 carbon atons and
preferably 6 carbon atons, chosen for exanple from

net hoxy, ethoxy, propoxy, isopropoxy, |inear,

secondary or tertiary butoxy, pentoxy, hexoxy and

hept oxy 18 radicals and th%gr’linear or branched
position isoners; - .the ter cl ak somers;
dedoted saanBnsbgeri & lBFaerES%F ccggrbﬁéig???%rgglca
containing from3 to 7 5 rings and denotes in

R R Ik R

radi cal s; the t fo 7
b@c?%Qh@alkafboaﬁcbat desrbtessl a coagrdAingh f@mmh?

the cycloal kyl g haq_the;&g&ﬁﬂé@ﬂaﬁdlcayeaopropyl
ZBOPE, t IR ern1§gy radlcgl denotes nsa%ara%ggl heptyl
b@whmwusthu(ﬂYQﬁQPQﬁﬁﬁkW@I?¥C |s? d,

car %ﬁ g.ic 15 rings. As exanples of such an aryl
‘mention may be made of phenyl or naphthyl
radlcals - the term heterocyclic radical denotea 8.1 in
sankgt@grmcabb@gwqbbak@ﬂetmaﬁmqtlod?@?F?sréﬁlE% 16F-a*t
partlall [ t égeghgahaaﬁyﬁblandlcated
& oy Frarety o peslsEi g

conS|st|ng of 4. to 10 nenbers
|dﬂdﬁéupted by one or 3 heteroatons, which are
identical or different, chosen fron1oxygen nitrogen

or sulfur atoms. 25 Ampng, t menber h ar 1
raohku_ml g:er[rrhea@yhayraﬁielc gleaﬁg&s un%gt%f%n?ée MHdicals

rel Maad lchSﬁtmomBmQﬂ oﬁ|§g§p§h carbocycllc

t |a |azonI 1, - th| di z 1 fygyggnﬂ,mentlon may
o&h@g%zoﬁ§lexﬁ§8 EOP§I |go?§20 gJ 4-1i soxazol yl,

i pd dazetybs Pyeaydl gt naﬁﬂthﬁleﬁ? ical £hi enyl or
3-thienyl radicals, or triazolyl groups. Annng t he

6- menber ed heteroaryl radi cal s, er turated
menthenedeim peataxagydl iy r irdyd cnag‘d gﬁfl?)ésuch as o3 ®

CQ¥EEQ¥E11§ pMﬂéﬁB@oéyﬁid&Kwy]dykadandlpy¢rnﬁdypartlally

or totally unsaturated carbocyclic (heteroaryl) radical
consisting of 4. to 10 members interrupted by one oI 3

heteroatoms, which are identical oxr different, chosen

I\J

from oxygen, nitrogen oOr sulfur atoms.

Among the 5-membered heteroaryl radicals, there may be

mentioned furyl, 2-furyl, pyrrolyl, thiazolyl,
isothiazolyl, diazolyl, thiadiazolyl, 1,3,4-
thiadiazolyl, oxazolyl, oxadiazolyl, isoxazolyl, 3-
isoxazolyl, 4-isoxazolyl, imidazolyl, pyrazolyl,

thienyl, 2-thienyl or 3-thienyl radicals, or

triazolyl groups.

Among the 6-membered heteroaryl radicals, there may be
mentioned in particular pyridyl radicals such as
2-pyridyl, 3-pyridyl and 4-pyridyl, and pyrim%dyl,
pyrimidinyl, pyridazinyl, pyrazinyl, pyrazinyl,
pyridazinyl, pyridyl and pyrimidinyl radicals.

As fused heteroaryl radicals containing at least one
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pyri mdinyl, pyridazinyl, pyrazinyl, pyrazinyl,
pyridazinyl, pyridyl and pyrimdinyl radicals. As
fused heteroaryl radicals containing at |east one 19
het er oat om chosen from sul fur, nitrogen and oxygen,
there may be nentioned fof é?aﬁple benzothienyl such

as 3-benzothienyl, benzofur e a oxygen,
behezirpadarol 91’1056@nz%¥<%‘20ﬁﬁ%ur n’do:?ly%/'l ui noIan

?ﬁggg'ﬂ% LY lbe arididaied B emmm@}@rb@mﬁgmhlg@%%gsyﬁg as

used heteroaryl radi cal jay be nmepthabédranyl,
ROPENFRLLLERY ATl y t he benzo %’e&%

zaf ur an
ibReheliyidakenzilm dazbé;szXbéﬁ%ﬁﬂ—hl azdl %0 &umdyl
napht hyr.i.di nyI VlandH ﬂﬁyﬂmh'l

5 ASQEY é anull %ﬁﬁ a}nsoqlﬁiﬁlol yl, azaindolyl such

3- azal ndolyl, im dazo(4 5) pyri d| ne, azai ndolyl,

|y a0 i nRzelioydy T amadalcalsj,s thpwe afidio be

z
dical may be subst|t ut d Qng. Or YaMothienyl,
meedti e d whi E‘H’rﬁre |8@’ﬁ’f?83$ or d| fferent in

[ 2 @dn@osamdfoaqm al }kgﬂlzuny@qa@gh@,} Hepzothiazolyl,
10 heterocycj £€1 gé%é qg§ﬁbm d abeveast & -giwigdlyl,
a

no ‘I( k) 2, 4-
@I@nnwxzyb membmhﬂ am n%zaja"l“{?/f%cl oal Kyl am no
%%/%% or al tgr g@tallylgbyyal kyl hetmmm cal &mmwe:
3

1 whi ch t he alix c%cloa ¥
heméobcycmmhIR9¢ aadRRaPSIaYE bpttsRarsy substltuted
in particular wwth one or nore radicals, which are 25

i dentical  or dlffere LT §¥QEQ)@)§H “ajt-kome or
15 NeRThRaPRFFC REH C;]Jf h‘?%z ?ér%s% ngg Len in

NEGa! kyadoghtal anthichli aitey| dRems 162 N(SF‘k)§ grea

thus_denotes a Or al sasu S,tltutce_,dzloalkyl and
rE@ﬁE&FP@@Fy Wi %%oﬁ'g or@%\r‘ﬁ) lin y

€ he | Ky
rﬁdteabSYCWbaéhYér eadieiRlit R g?%f‘??eren?’% an(ﬂé( e in
Cazee? 9f. 43! kyhagineiros e iom dialkylamino N(alk)
heterocyclo—

as 4-
|ndda

20 cycloalkylamino, alkylcycloalkylamlno,
alkylamino oOr alternatively alkylheterocycloalkylamlno

radicals in which the alkyl, cycloalkyl or

heterocycloalkyl radicals are optionally substituted 1n
one Or more radicals, which are

particular with
o5  identical or different, chosen from hydroxyl, alkoxy,

NH2, Nalkyl, N(alkyl)2

- the terms alkylamino or NH (alk) radical and

dialkylamino or N(alk), radical thus denotes amino

30 radicals substituted respectively with one oI two
1inear or branched alkyl radicals, which are identical
or different in the case of dlalkylamlno, chosen from
alkyl radicals as defined above: there may be mentioned
for example methylamino, ethylamino, propylamlno. or

35 butylamino radicals, dimethylamino, diethylamino,

methylethylamino radicals;

_ the term cycloalkylamino radical thus denotes a&an

i i ' i a
amino radical substituted 1in particular with
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al kyl radicals as defined above: there may be
mentioned for exanple nethylam no, ethylam no,
propyl am no or 35 butylam no radicals, dinethylam no,
di et hyl am no, nethylethylanmno radicals; - the term
cycl oal kyl am no radi cal t hué%dénotes an amino radica

substituted in _particular with a 2 cyclaalkyls gefined
egdiloall kyBoseadi Fam t FROFERi AL défihed ak():c,)ve: t her

Jhus beypgeat i ongdyf or texanpl ebeycl opeBpYPRRANO, for

cycl obut yl am no, ycl.opentyl am no or al teenabu¢ellygmino,
@y@n@ﬂ@warﬁmmpéﬁ%ﬂg% s: - the term c;?cl ic anifp

A yendec! i owor  dltgerepeivadycal CYSHPREAY A
from3 to 10 menbers in which at |east one carbon
étatﬂﬁqaslsr'epl aced with a 10 nitrogen atom it being
possible for this cyclic radical to also contai nlqne or
or re r Lek gat g nechademtfemm 8, BENSGYC-NCor
NngP‘?Ni t%gﬁo gg

.as_defined, aboves xapl 9 OhefbERs in
dyiody el i ﬂféé,lcﬁﬂer%o%?rl%éngn&rﬁoﬁgngd or “exanql e

yloe PhpekEidybne Motqtiobn nydtom 5 isi psFRZPAGH, with a

pyrrolidinyl, azetidinyl.radicalsipiher godmaythes cyclic
ekt Foaed n%’f’%mparf’gcu%g%ﬁg pi %gr i °

i nyl,  .norphal i
PipeL ezl nyb arlsavetoutayn Pag A s‘.“O’ﬁzne AEEH %é%ée%%(#oms
denot es %umrann Cpei 89s ghut al serotran witlaRbél $s Tt ined
t ERAPePr 5Pug" ‘denot es_a pr.oduct . whi CRi?@é b&yere may be
cabweet edsi @XANPG gy %t%‘b%ﬁ‘iﬁyﬁ%%ﬁ'aﬁl ST (such as .~ .
PYAEOLYALE) £ 2xdlles yatrdlonmul gy tvor BRERHP L0V
25 an ester _of a pro u§t o{ f%ycg'g#iq%i(d 1 Cehlalail’y aThere
hpdpexgrigyeup Py DetToWert 6d by hydrolysis in Vi Yo7
t Qalt s Par entermi@oed e. mber e pay thE IRt YoneB PRy WAy !
of éx l.es, ester f. 0 pr Qdueti g ek 1f aadilcalEl.)
caﬁtra%gﬁﬁ&y&'h?a??%%??l& ougg guch as fgcet ates,
citrates, lactates, tartrates, salicylates,

p%ﬁg(%ggﬁspatient denotes human beings but also other

mammals.

Cmino
g

The term “Prodrug” denotes a product which may be
converted in vivo by metabolic mechanisms (such as
hydrolysis) to a product of formula (I). For éXémple,
an ester of a product of formula (I) contalélngl a
hydroxyl group may be converted by hydrolysis 1n Vvivo

to its parent molecule.

There may be mentioned, by way of examples, esters of
products of formula (I) containing a hydroxyl group
such as acetates, citrates, lactates, tartrates,
malonates, oxalates, salicylates, propionates,
guccinates, fumarates, maleates, methylene—bi?—b—
hydroxynaphthoates, gentisates, isethionates, di-p-
toluoyltartrates, methanesulfonates, ethanesulfonates,

benzenesulfonates, p-toluenesulfonates, cyclohexyl-

sulfamates and guinates.

Particularly useful esters of products of formula (I)
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mal onat es, oxal ates, succinates, fumarates, nml eates,
nmet hyl ene-bi s-b- entisates, isethionates, di-p-

hydr oxynapht hoat es, g 35 tol uoyltartrates,

nmet hanesul f onat es, et hanesul f onat es,

benzenesul f onat es, p-tol uenésulfonates, cyclohexyl -

sul famates and qui nates. Particularly_u L. -e atkig
poatdacnsngf # ohnaraxyl) Irovr “@é’n?%?npﬁ%%%%ﬁgdf%%‘ﬁ '

%%%lﬂau De.1pr spanes oy afe @ai ibed ebydBemdarayhs®t al-.
ose e

scri bed by Bun ard le.ga - 2k Mede héB&8Mesters
098Med2 ChgHe 233872507 tﬁ%gg 2502720 '

€ esters incl Udgé('lnb zo-
Ralied a8 nsubstt 1ot batr ( anibwesninAd bdapénsmEEaY L) ben
di al kyl am t hyl b | ich {he §mochal ke two
F&ifps %Pﬂg@’ ?r%%%og‘pﬁz%géﬁeeé{%ér{%m beké interrup\_gg}g be
by kafl axpegeE at oayor Mg aﬂ!lﬁbﬁfionatr‘%/%ﬁt Ubst i"ut ed 1
ni_t.rogen my..f hat, i al kytahedor nitky ogen @EEHAFELLY
A néffft\a/ge(fy b(ytr.m%%holéixggelo matg Ilbeggsoat £5 &1%yl3rted
orulst{toriad| | ROFEPAFE) beHATY at %a an1 (morpholino
(4 i per agbM- | - ybrbenzedtesnagiyely- or \m h
PSS b

yl pi perazin-1-yl Y benzogt ¢ dvee favadusdrszo -
gty A PenFPIC Nt &f B L3 25 R0 o A e dyaiees

it b ANaaai di4 a1 Kysl poilpesre ai numadd RGFP AR t Rede 3% or
acid salts,als 1 PE gnvention. There ma
e —%i%%%%l?%¥£giﬁqPa§i)9én£8§te y

n exanple the salts obtained with
hydrochl ori c or nethanesul fonic acids. 20 The addition,

S@llq%ﬁ V\e]]flg i DO € @Jf OorEgamiud saci(ds ofonthenprdductBLC
0 ormula (1), mﬂ){: be, for exggpl e.ide saltsdorapdarly
wEaBingdr odAlGAIEP R dr'bbr i & Kdrci odic, nitri Cr the
syhfurkeoophesphoriieseprapidnsalts agéppc form part
trifluoroacetic, faorm henzoi &t Cex@bpIeinene csalts
s&EHFﬁF&?nta&%‘SFlecfnag ;%rel c, oxgniecml 0 aI?rfi’% fcids
aspakt hedamd tas bydisochdeirds, Ol WFR&%&%H#E?H%E 55195 -
such as for exanpl e nethanesul fonic acid, ethane-

> l'%lhfeo naié:diatcz{ c?ﬁ g ;]? g n ?ﬂsilfl:lhf Oinrllcg: rgaacrll idd 817 k)élr%'asl‘ltilcf Odt{ds of
the products of formula (I) may be, for example, Fhe
salts formed with hydrochloric, hydrobromic,
hydroiodic, nitric, culfuric, phosphoric, propion%c,
acetic, trifluoroacetic, formic, benzoic, maleic,
fumaric, succinic, tartaric, citric, oxalic, glyoxyl%c,
aspartic and ascorbic acids, alkylmonosulfonic acids
such as for example methanesulfonic acid, ethane-
sulfonic acid, propanesulfonic acid, alkyldisulfonic
acids such as for example methanedisulfonic acié,
alpha-, peta-ethanedisulfonic acid, arylmonosulfonic

acids such as penzenesulfonic acid and aryldisulfonic

acids.

It may be recalled that the stereoisomerism may be
defined in its broad sense as the isomerism of
compounds having the same structural formulae but whose
different groups are arranged differently in space,
such as in particular in monosubstituted cyclohexanes

whose substituent may be at the axial or equatorial
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aci ds such as for exanpl e nethanedi sul fonic acid, 30
al pha-, beta-ethanedi sul fonic acid, aryl nonosul fonic
aci ds such as benzenesul fonic acid and aryl di sul fonic
acids. It may be recalled that t he stereoi someri sm may
be 35 defined in its broad2¢efise as the isomerism of

conpounds havi ng the sane .structural r s m
Rhe$ & 108 f f SOMRY SFrou RN AU Tar rafied %ﬁ?f ?(Eejﬁgﬁte y poeri

SRAGes, SuEdH am | rheadiffidramt nspendslbayaRIAEntS of

cycl ohexanes ose. subs t t aloror
SURREOIAPLR? SDORHTERn. HOMEver . Socher Lype ok o o

sHereqi sonet sm et scabiled t B/ Ehgeane et ent SSPaFLEM ©F

ar,rangenent s. tityent achedsemther tTh term
§ocol- aﬁgndslgé?e?ggﬁrl nngIe alla%tﬁ i s oft atlgrgegﬁ Zivs
geeTeloiisonesones | $pedr 15 (FI}? tREFRET S G efjs?ﬁ

4 25 RIKOI e THAJt ekMersifereoi smimtas utsred ghlt hghe
present application in its broadest sense and

REHEE D a&f‘? V§he conpounds indicated
above. 10 The subject of the present invention is in

particular _th r.odu f Qr e @ 16 @oyﬁ barticular
ViRt hSURDSC 3 ﬁ: g%%lsg ta:le dent i cal

i egrmﬂuciﬁr eof s!imfmuh%\t bhehem elsféri"(}élcilfl uorine or
chlorine atom 15 and the other two, which are

identical or different, represen ydr.og r
fRzJ,orRﬁeaé?ch\ﬁorl‘”iJﬂ"éChat%ﬁg éef%ﬁfggen?xo 89 %?g}glgn Bre
aé@cfﬂ othatf ldd i pep @ése:hlt@rumeflﬁeranemomlcla présenta-om
dr ogen om _a cycl oa apraldererent,
a&’h‘%(cépeo ai%?fél FYCsub’ J‘J[' L‘ég Cﬁé%tnlg{aolr Bm)re 1
rﬁébﬁ@ééntm chydregederﬁttlml ogr @i FAEAES cABsEP LV 1e
romthe fluorine atom OR8 and NR8R9; A represents a
s %‘Pe bond or a radical -CH2-CO NR6-, and R6
representing a hydrogen atomor a linear or branched
aﬁgykeéggégﬁésanh§59b§§naht6&5br4acdﬂb&mlne or chlorine

atom;

R1 represents a hydrogen atom, a cycloalkyl radical or
an alkyl radical optionally substituted with one or
more radicals, which are identical or different, chosen

from the fluorine atom, OR8 and NR8RI;

A represents a single bond or a radical -CH2-CO-NR6-,
and R6 representing a hydrogen atom or a linear or
branched alkyl radical containing at most 4 carbon

atoms;

the ring containing Y consisting of 4 to 7 members and
being saturated or partially saturated, with Y
representing an oxygen atom o, a sulfur atom S
optionally oxidized with one or two oxygen atoms or a
radical chosen from N-R7, C=0, CF2, CH-OR8 or CH-NR8RY;

R7 represents a hydrogen atom or an alkyl radical
optionally substituted with one or more radicals, which
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30 atons; the ring containing Y consisting of 4 to 7
menbers and being saturated or partially saturated,
with Y representing an oxygen atomO, a sulfur atomsS
35 optionally oxidized with ,gne or two oxygen atons or
a radical chosen from N-R723CZ0, CF2, CH OR8 or

CH NR8R9; R7 represents a h dr at r kybt
o okt onaPl A chE R e naloghh cons

qx@ C%‘h%ny‘&h' 6hd23he e rohtpht i cadiorldi f ferentPRENdse A

al ogen ato nd p ahdshet gegagyl optionally
ﬁ’@(ﬂiled%ﬂ@ he Eﬁf?ﬁ ﬁ%%{!;e(reoaril r.adi gls

t&xﬂi@cﬁlwﬁﬁe&elwug:mptmmal ¢y ®OBSt| Fafed h §hack 2*°
%fad' Ca'ﬁ WhiGh e Scheesh @abworhwﬂtcféem eatpms and
s al'ogen

atoms_and dr oxyl ., -al k
alydoxshydr oxyisekyl , akkdkyal Wg}é k‘YI%I %ﬁ&fxlyaolrkyl
N\Sﬂsk)ﬁﬁ adied 18 ;o he( 4Bt ez opadicabsli cal s consisting

menbers 10 and containing 1 to 3
het er oat ons chosen fromQ, S, N and NR10 R8 bers
reps eglgﬁte&ota&glhyfﬁmlat oonsiiistéag off bfankhed ™

alk r adi cals cant,al nkn Caidysn afpom O, S, N
%yEPBEF‘&W Padi @c%sécglﬁ?taelr%%g“% to 6 nenbers,

adaiscyl NRDd; cycl oal kyI radi cal s which are thensel ves
optionally substituted with a hydroxyl radical; NR8R9

is such that either nd R9, e ézﬁJ:h 3
oR8di fémrresritar éh@no@farf’%ﬂ‘l tmgo\%/’al 31elgleoafzp bQ»’ %f ©

ag ng? f@a[cmdush bb@lt@llﬁ'ﬂl@@enaat oMo &huwb%eﬁtﬁ\? or
attached. a cy r o rel Yemb , lkyl
pFPErPaylyY rrd?apcifocfar |, %3%?2{11’1%' nj;]l I[@é{azet oﬁmnflrs 19:.a11y
p'aaar azicya Likadi calds,cadpt ivaHa ya%%b’é]??‘f‘%?ie e%n"??

ﬁﬁgond atogpl\enhtg Q) dq,lo h radiieall;; said products of
gH e| ng the possible racemc,

enantl orrerl c and d| ast ere0| soneric isomer forns, and

P\‘% g2ddi i on {alH s aMdd Ié‘tﬂﬂg@ﬂ‘ll cR®r anganRe. swhaghgsare

al d product f for |
1dent1cal or glg eren éé)chosen from the values of

R8, or R8 and R9 form w1th the nitrogen atom to which
they are attached a cyclic amine chosen from pyrrolyl,
piperidyl, morpholinyl, pyrrolidinyl, azetidinyl énd
piperazinyl radicals, optionally substituted on 1ts

gecond atom with an alkyl radical;

said products of formula (1) being in all the possible
racemic, enantiomeric and diastereoisomeric isomer
forms, and the addition salts with inorganic or organic

acids of said products of formula (1).

The subject of the present invention is in particular

the products of formula (I) as defined above in which

R2 R3 and R4, which are identical or different, are
such that one represents a fluorine atom and the other
two, which are identical or different, represent a

hydrogen atom or a fluorine or chlorine atom;
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The subject of the present invention is in particular
the products of fornmula (1) as defined above in which
35 R2, R3 and R4, which are identical or different,
are such that one represents a fluorine atomand the
other two, which are identiéal” or different,

represent a hydrogen atomor a fl uqggi = i ne
RBOTEPTeB4&NtRS o é’lp(%é@éﬁns 3L I Kroert hz#) g:r%] or a

chlorine atom Rl represents a hydrogen atom a

cycl oal kyl radica r an al radied o oPtyonablycal or
RIbSTIRUAIRPYF t Bﬁaragenn@rt?{dr’ad?c% s %hos%n.,f om the

0Bl RG1at aEAEEL 5 dptirapal ly aiReL HrERF atifhd, °°¢ °F

di net hyl agi no,  pi idin r | i pyhorbzeti diopl and
;I_(ﬁ?l:l,s rggggé 3f|ron'lm tﬂ‘r@ ner

FCL5 per® I'cal's; Arepresents a si -
afyd@cdsadi cal - GHEICO- NR6- MetY AT K8 r epr éirslg[{rﬁ%lk%%gnlno'

hydr ogen. m 81 k{11 adhgat ideopiai wimg miperFRinyl
gﬁe’%%ar %’n g@%ﬁ%? thei’ri ng containing Y consisting
ofadicals; nenbers, being saturated, with Y

representing an oxygen atomO0, 15 a sulfur atom S
optionally oxidized with t Yo . @¥yYaan alcHs- r-NR6-,
hdFERFSERBSEN 7 1 OMIRE R7 oCH: R, - Oft el k o 1 radical
GrhdN(RE kY 8prBEenepngs enhydaoigd GHOR Ao dr? & al &y‘?
radi cal .20 optj I}y substhtgbgdawbins; a phenyl,

AR * )4 Rt ] %ﬁyﬁnsggt%i azolyl . pyrazinyl. furyl or

i m dazolyl radical which are thenselves optionally

SURst iyl dc%EQiﬁﬂﬁgorY mebasisadigal of chosed fir gRFMPETS,

hal ogen ons and hydr.oxyl h t 0,
P oy e ot Mol e bR gt tiayasn atom 0.
agi na.1 #T8k hykami n® apt idnmdilly| o dbzed adildd sOPSai

products of fornula : | NGhddedl fréhenprBsi OHeNH2, CH-
r QEEAER, 2&ETRTt iGms irc(:alaaln di ast ereoi soneric i somer 30

f aEed k amd CHRY (addi) 2ijon salts with inorganic and
organi c acids of said products of formula (1). The

subj ect of the present invention is | ti r i cal
RJ representsp a hydrogen atom 48 RH aQ%bq radica

optionally substituted with a phenyl, pyridyl, thienyl,
furyl or imidazolyl radical which

ubstituted with one or more

thiazolyl, pyrazinyl,
are themselves optionally s
radicals chosen from halogen atoms and hydroxyl,
methoxy, methyl, hydroxymethyl, methoxymethyl,

trifluoromethyl, amino, methylamino and dimethylamino

radicals;

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

racemic, enantiomeric and diastereocisomeric isomer

forms, and the addition salts with inorganic and
organic acids of said products of formula (I).
The subject of the present invention is in particular
the products of formula (I) as defined above in which
R2, R3 and R4, which are identical or different, are
hat one represents a fluorine atom and the other
one a hydrogen atom and the other a

such t
two represent,
fluorine or chlorine atom or a methyl radical;
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the products of fornmula (1) as defined above in which
35 R2, R3 and R4, which are identical or different,
are such that one represents a fluorine atomand the
other two represent, one a _hydrogen atom and the
other a fluorine or chlori®& aomor a nethyl
radical; - 25 R5 represents a hydrogen atomor a
chlorine atom Rl represents a hydrogen atom a

QEC LR RN A Galdroereityl Jradi cAllome i t@hy| |
propyl” or butyl radicals 5 optionally substituted
wth the fluorine atomor a hydroxyl radical .o

r__an .
a1l nespraldetani adbydiragy| arPho 20FYFYPPEPPYN F‘%lcal'la
radi.cal ; _A.represent LAghe borgyl- GR- Beit redicals
T R EINCRD! g_)%dsa%xﬂeéjﬁ?g co taiytg_hnﬂ Y s ghgseny a
foram oreyicdlohexapstrigditest s WittseFPopt i BRAMTY .
g'yybd?é&& t.ega&?.{:Ql 3 ngi 4etnehydiayyeanno, dialkylamino
I“oXy ienyl; and_the pyrrolidinyl, piperidinyl and
aze @Yo Y s A stadhtbhal |y substituted on their
nitrogen atomwth a 15 nethyl, propyl, isopropyl,

i sobutyl, isopentyl_ or et raghgal , thenpelooesiH- or
opt | oﬁﬁP‘F?sgﬂggtit@ted V\%ﬁi%ne %r, nore_r adi cal

S
chosence o hal egen taeorsi Bndcan bR BRI ¥ FEdi éis,;l};\ flf:‘;
phenyl, radi c ' I §+igkyel f toraldlyt ysulsstbistutted edl
V\ﬂ’ﬂi/%lﬁ%xﬁ %?glghg?é)gzﬁ Satorrvaoz.ﬁ:gL qfitrﬁle\{,j 120 ragdigal , the
aapynddyl EgdrelYRRPYR S optqlcﬂ'@'l SFH6xi i'Zed on its
NLLEPGENASho a bibemidingd caland: ltmmrwl radicals
radi cal , _a pyrazinyl radical, ryl; e adiceal seed anth a
| APEASBRYFY T AR T WHI ¥ o4 H%@%Hj %%ff?ﬁjm | %/a N
subshit ut edtopiyllh alsoproras s disPprotct SSREFF PR ==Y
(1) -being in al POSS] ag@pkeitanatt iwingr igne or
aﬁéd&fzgit’ ertéloe%‘sggr%et\{élesc ?%%%gl}%rns, and the addi {i,@Roxyl
sabte watdidader gapeeandroBr BaRPECEciFS T TH d

prodysts of, fopmha (+3did8L Thenisithj ést iofselfe ppedenplly
Ignigiagﬁtg%Idléﬁuéﬁguggrmore halogen atoms, & quinolyl
radical, a pyridyl radical which is optionally oxidized
on its nitrogen atom, a thienyl radical, a thiazolyl
radical, a pyrazinyl radical, a furyl radical and an
imidazolyl radical which is itself optionally

substituted with alkyl;

said products of formula (I) being in all the possible
racemic, enantiomeric and diastereoisomeric 1somer
forms, and the addition salts with inorganic and

organic acids of said products of formula (I).

The subject of the present invention is in particular

the products of formula (1) as defined above in which

R2, R3 and R4, which are identical or different, are
such that one represents a fluorine atom and the other
two represent, one a hydrogen atom and the other a

fluorine or chlorine atom or a methyl radical;
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the products of fornmula (1) as defined above in which
R2, R3 and R4, which are identical or different, are
35 such that one represents a fluorine atomand the
other two represent, one a Eydrogen atom and t he
other a fluorine or chlofiA& atomor a nmet hyl
radical; 26 - R5 r%present% %.hydrogen atom Ri
LPFECAC6r " an ethyl radical,
optionally substituted with an am no, al kylam no, 5

di_al kyl am no_or _py. I ; i.caly Anr Eentaddcal,
Sitngt %pjﬁ%%%in%%d % hr{leé%%fj %%(l?tlgi%%i'ngéﬁ( r eefil?ztﬂ{s 12 mci:zo
oycliomexyly r asliestivkted | yifbseld® opttonal | Y '

ubstj Wi 10 1 Ay I0IRRTiicdIyl 10 radi cal
?&tgﬁg#éﬁhﬁ%gu%i% ed lonlrfyts nitrogen atom with a

met hyl, propyl, isopropyl, isobutyl, isopentyl or
ot hyboradigel, avhé o Be ebbhdmseid esheptiimeal ¢gntaining Y

substituted with one or re atyB-1or a itself
EERTeRe  thos@n fcryéﬁl d‘ryoxyl?géﬁgﬁgl Which is itsel

et it 1y 1S uhsitiutdded wiitth I@dliéﬁkn;orqui%ol%gerlginyl
pyridyl, opti || oxl.eli @Rgl t snni ifogeni atamn atom
f]%/?r%/’lé,la]ané’plt%% gzlo Yyl éh%ﬁﬁgﬁui S i tsgl f oBt' oTaI I:.LyS entyl
subst | Butest ik h BERPYL . s diSPRHBY ot s* 8P ?%Ynﬂla ﬁ%

Q;gngeéﬁ¥ﬁ||r&agcgp§sinh@chzoamacemﬂnanaaMmaacnﬂﬂﬁkpnallY
and di ast ereoi soneric isoner %ogggenagqohgmd} a radical
siehet b sl t €1 t AP nBF gBAFE dRd~26rgani ¢ aci ds of

Stk F Ok Sholirbryul ahehyl FhéchubjSeditserlf prionally
present inventl, IS i rtj 125pkhe gglodied somd 11y
f%‘l‘%ﬁzjat’ﬁ?gawé\%/g’ ihnalv%%ﬁ Rgl?%R%i%nd %&g \%zzlch. are 1.1
i slendizad om dit&emdrirogate a8gRR tIHHHY 'neapgprje"élen?s Y

a f1uorine, at o9k aggd: § BEaPiPesunbvornepdestnh, adhpla
h@%%%%e%ga%g%nganggghe ot heir) a 30 fluorine or chlorine
atom R5 represents a hydrogen atom or a chlorine

aL oMy BloHEPEESEH Farnyidr ogen hebny ancydiloppypossible

radical;, a 35 methyl .radicak; af ethlsome ARy ! Dsomer
bEESEMEEdi cAMERHATTA y SaBst CLores wth the )
f FyemENe aw@mitieddr addition salts with i1norganic an

organic acids of said products of formula (I).

The subject of the present invention is in particular

the products of formula (I) above in which

R2, R3 and R4, which are identical or different, are
such that one represents a fluorine atom and the other
two represent, one a hydrogen atom and the other a

fluorine or chlorine atom;

R5 represents a hydrogen atom or a chlorine atom;

R1 represents a hydrogen atom; a cyclopropyl radical; a
methyl radical; or an ethyl, propyl or butyl radical
optionally substituted with the fluorine atom or a

hydroxyl radical or a dialkylamino radical;

A represents a single bond, -CH2-CO-NH- or
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hydroxyl radical or a dialkylamno radical; A
represents a single bond, -CH2-CO NH or - 27

-CH2- CO-NCH3- and the ring containing Y is chosen from
t et rahydr opyran and d|0X|doth|enyI radi cal s and
pyrrolidinyl, piperidyl and 3zep|nyl radi cal s

opti onal | substltuted on their ni.troge { ars
mEHRy COoNCEBhy [aThdF Rl T 1]R#i € ERPLFED tl%%ns%ealvéeg&%égn E2om

eRti-am Ebﬁ?ﬂ%ﬂlttﬂﬁﬂivmdinxu@ﬁmhwenybyr|gedlcals and

t hi en . i azol razi nyl uryl iqpidazokyldicals
PYAF AR 318ty proéf’]g?gx ;ZLformJéa (1 )azg%llrﬁg}ln al | lthre

@@t&lobﬂa&llesulaseﬂtuteénaIﬂ| BREiLFc Mrgrogent atom wi

dl%&gﬁreo %ng%kﬁxisonPédléQIns ﬁHEEHfNEa&QdItth&mselves
ga | C an or gani

ds_o d
prpa:dumadloff sudrshul g ed W}WtﬁePB?BHECt ?YSfla? gr’rrﬁihlenyl
(tlh)la%‘bclﬁf N A e Prissfl orl binikeerloh, radhierr RL
represents hydrogen, then A preferably represents t he
radi cal -CH2-CO NR6 as defined above. There

Rl oneskperd i o8l dokyulhe (Ioding ofn 281f gpﬁprS(sll)ble

B M = A e S

d
Mot s add f othel aa(iﬁ}tbépngsé‘%%nwflrtg‘m tlﬁ‘é’rg\?g\lll?es

€ f 255 65 LodBye & hots bermaltai CUl arly
rﬁre%lonega?ﬁ&/products of forrmula (I) in which RS

represents a hydrogen atom the other substituents
Rn e ode&tsAoanﬁoﬁ:han;a(\()I ) efccoaiddngr sgudihs gresent

formul a, bei.ng chgsen s Vahies-dJedi catelen A
a’db‘(/%nt%?)n"rhe %’ducggL of]g%% ) gzea%defl nggnﬁggve
agﬁ:@ef@fﬂﬁleyr edepn’esﬂntﬁw whbA NF!E?R%?-QP&es ARG

%# ie qam, then NR8R9 is such that R8 represents a
hyd

ogen atomand R9 is chosen fromall the val ues
defined for 35 R8. Wen one of R2, R3, R4 represents

abkOXy, B} h@ey héntioned particularly the products of
formula (I) in which A represents a single bond, the
other substituents R1, R2, R3, R4, R5 and ring (Y) of
said products of formula (I) being chosen from the

values indicated above.

There may thus be particularly mentioned the products
of formula (I) in which R5 represents a hydrogen atom,
the other substituents R1, R2, R3, R4, A and ring (Y)
of said products of formula (I) being chosen from the

values indicated above.

The products of formula (I) as defined above are
preferred, in which when NR8S8RY9 does not form a cyclic
amine, then NR8R9 is such that RS represents a hydrogen
atom and R9 is chosen from all the values defined for

R8.

When one of R2, R3, R4 represents alkoxy, methoxy is

preferred.
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preferred. 28 The subject of the present invention is
particularly the products of formula (1) '
corresponding to the follow ng nanes: - 2-{4- [4-

(4-fl uorophenyl am no) pyri mdin-2-ylamno] - 5

benzenesul f onyl ani no} - N- (retfahydr opyr an- 4-yl ) -
acet am de -

Ihled- %ubj¢gbr@ﬁheﬁ§¢a@qﬁﬁﬁﬂﬁlﬁPHFHtéoylan]ngfrtlcularly

qﬁ{hy|ggdggﬂguldgr1gbﬁmmmahykp)pecouraspoyﬂ}aenzéﬁe the
 odam de 10

MolAda¥imst MATR ‘noet hyl ) - 4- [ 4- (4 fluorophenylan1ncg
pyu1n4ﬂUnJR@AﬁﬁndxdpﬂédwﬂamﬂﬂQMHY¢kﬂ4 H-4- ene
- sul fona hvd ran-4-yl) -
@qn@ﬁﬁf%r2ﬁ§qy nf}gm|uaﬁ§ﬁf%n¥hﬁ?pyylan1no] N- ( 2-
laﬂkﬁnmmﬂéwl) N- (| - met hyl pi peri di n-4-yl)benzene- 15
SU|JO r@%ﬂ ﬁ&Phenylamlno)pyrlmldln 2-ylamino] -N-

4- 11 Uoro

Ry I 53 AR DY DR G4y bentane:

24t (e

55%4 4- 1] uorophenyl amino) pyji £1¥b2sbReh bhmiﬁo)—

pTﬂ%T§%|%l%¢ %n By % d%n ?ethyl)benzeﬁ;gu
@ﬁlﬂﬁdhﬁdzoghémxmdb N-(1- methylplperl in-4-y

Nféfﬁ$n1no§thyl) 4-[4-(3-chloro-4-fl uorophenyl am no) -

R yl am no] - N- pi per { di n; 4~ Ibe ze ngMg -
e- myaao¢h+élu@éozse§5lgmg98 BXF%mb *Fo nzﬁgﬁﬁk??bg.ég

benpossibl g-meaB9IbEpeetdini-onyl) beangne-
H%?%é?%o?sgn2r|c i soner fornms, and the addltlon
sabisoppthdnorgani ¢ and organic aci ds of _sai

produghs (af £ aerubhchl) an3poT pyrsmardar 208 PW&nﬁ#éyént

i nvention | nor e ant ¥ olihe isaduat-y10benzene -
f BRFIYE ) LaBEv dy@o?rggggﬁgkngl o the follow ng

nau&fonamlde §
2 {ﬂ (4 %'1%&%@'&%%9'1@%&@) ) Ryriiidiim-2-yi lamiimet]l - N-
benze Jlfon an1no - tet.rahydro _
eplperldln 4 ?1 yr& ol Ahydr R fﬂyf%ﬁéﬁigﬁgéﬁﬂﬂbn
amide hydrochlorlde |
- N—(2—aminoethyl)—4-[4-(3—chloro-4-fluorophenylamlno)—

pyrimidin—z—ylamino]—N—piperidin—4—ylbenzenesulfonamide

ne—

hydrochloride -
said products of formula (I) being in all the possible
racemic, enantiomeric and diastereoisomeric 1somer

forms, and the addition salts with inorganic and

organic acids of said products of formula (I).

The subject of the present invention is  more
particularly the products of formula (1) above
corresponding to the following names:

- 2-{4-14-(4- fluorophenylamlno)pyrlmldln 2-ylamino] -
benzenesulfonylamlno} -N- (tetrahydropyran-4- yl)acetamide
- 4-[4—(4—fluorophenylamino)pyrimidin-Z—ylamlno]-N-
methyl—N—(1—pyridin—2-ylmethylpiperidin—4-y1)benzene—
sulfonamide

- N—(2—dimethy1aminoethyl)-4—[4—(4—fluoropheny1amino)-
pyrimidin—z—ylamino]FN—(1—methylpiperidin—4—yl)benzene—




35 - 4- [4- -N nethyl-N sul fonam de -

N- (2- di et hyl am noet hyl ) -4-[ 4-(4-fl uorophenyl am no) -

pyrim di n-2-yl am no] - N- ( 1- et hyl pi peri di n-4-yl)benzene

29 - sulfonamde - 4- [4-

(4-f1 uorophenyl am no) pyri m @i9n-'2-yl amno] -N (2

hydr oxyet C{E) N- (1- met hyl pi peri di n-4-yl ) benzenesul f on-

mlcfe:r@ml [4- (4-fluorophenyl am no)

yrd "q@ (1 2 Wity Mmino) pyrimidin-2- ylamino] -N- (2-
I\F(l pyr | 3- th i HedZENEon -

R BTN %]r %T Jflyénglr@nﬁ aéj(ﬂﬂ%é,e%%]g in all
tah-(e_]_d@SSI ble racemc, enantiomeric and

di asterepj s {®idand Baraﬁlddﬂﬂﬂm
5 salﬁsﬁg\n {)41 org‘%ﬁ cg i H&)%}%c %Cl% f ]glenz ne-
exdu;clst\lﬂflfmmﬂyal(ffﬂl%"eh%%}%%‘fl T 1 eyg AN
In‘ydfllltl . 5s also the processes for preparing the
Uets of formul a 5def|ne a e. bl
Sm}@cpr@fiut:hé Slfesf@%‘?‘ﬁlr"l"ve@ RS %npgﬁil é:&ll-ggspostshl ©
PrOcesscf or e@@@m&@m&gﬂdwe qmcﬂadudtlssmerﬁ@ﬂﬁmm&r(lp) HEomer

defi ned above har a r| d i t oducd 20 d
10 fEPENFa (PF¥ gifiﬁ 5?1 srélttl'éa w%d@{ régdni@0 an

wlz S:h R5 has
t begarbai agldadofaseddab@o@uctﬁsoﬁeSEF@H i th
product of formula (l111): R2 R3 b-NH2 (I'1l) R4 25

in which R2, R3 and R4 have the neanin i ndi gat
The subject of the present 1nvenglon 1§ ggso the

processes for preparing the products of formula (I) as

15 defined above.

The subject of the present invention is in particular
the process for preparing the products of formula (I)
as defined above, characterized in that a product of
20 formula (II):
Cl

L

R5” 'N° Cl

in which R5 has the meaning indicated above,
is reacted with a product of formula (III):

R2

R3
NH2  (Ill)
R4

25 in which R2, R3 and R4 have the meanings indicated

above,
in order to obtain a product of formula (IV),




above, in order to obtain a product of fornula

30 RANH 6 N(IV) RS rv-ci in which R2, R3 (EX)énd
R5 have the meanings indicated above, which p}oduct
of formula (IV) is reacted with the 5 aniline of
formula (V): NHz (V) in ord@r~to obtain a product of
formula (M): R3 4-1224 \ NHN (VI) N-NR5 Hin

which R2, R3, R4 an&°® ave the neanin i ndi

, ; gs indicated
10 above, which prm@f\ijg‘grwla (VI) is reacted
with chlorosul fonic OH)Cd in order to obtain
t he Forrespondlng product Jof forrmula (VII): R3 R2 R4
NHOSCl HOI NO (V) W R5 N (¥) 15 in which R2
R3, R4 and R5 have the nig;{gs i ndi cat ed ,

R5~ N7 CI

in which R2, R3, R4 and R5 have the meanings indicated

above,

which product of formula (IV) is reacted with the

5 aniline of formula (V) :
NH,

V)

in order to obtain a product of formula (VI):

R3 R2

R4
NH
L

in which R2, R3, R4 and R5 have the meanings indicated

10 above,
which product of formula
chlorosulfonic acid 802 (OH) Cl
corresponding product of formula (VII):

s R2

R
),
HCI

i Q>/G
jsSes
(Vi)
Ay

R3, R4 and R5 have the meanings indicated
is reacted with

(VI) is reacted with

in order to obtain the

RS

15 in which R2,
above, which product of formula (VII)

an amine of formula (VIII):

R;——H——A—Qf (Vi)
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above, which product of fornmula (VIl1) is reacted with
an amne of formula (VIIl): RI'" Hq (MII) - 31 in
whi ch R1' has the meaning indicated above for R, in
whi ch the reactive functional groups which nmay be
present are optionally protédétéd with protecting

groups, S5 in order to obtain a produc ,
Ghl)whicR3 RR2 m@q4q§q“q@aq&qg\l %% %Pé@ényéﬁ R1, in

gélCthtﬂgg R4 and,R5 haver idre esrburs  ViadFRat BaY be

ove, which products of for (i) eQe;emoduct with
BffeSER or mul arel) andWmi T m‘ﬁ order to obtain

Earr‘éﬁlé@ti gmtdjﬁ products of formula (1), may be
SUbJe ed i red . anddd Jreaessaa (m)one or

H:é) ?bézl oW ng ‘conversion reactions in any
order. a) R3reactR@n for oxidation of an alkylthio

group to 15 g/correspondi ng sul foxide or sul fone,
b) a reactio @ conversion of an al koxy functional
e

group toR& | functional groupg sOr
al ternativel y of a hMtr oxyl functi®@nall group an
al koxy functional grjoup, 20 c) a r bl QI @

3 Q_d

oxi dati on of an al

al dehyde or ketone ir @p, d) a reaction
for renoval of thepr ctRggroups which theI
protected read®Pve fNinct Mbnal groups may 25 ca@‘r)y, e)
a reaction for salification with an inorganic or

in which R1’, R2, R3, R4 and R5 have the meanings
indicated above,

which products of formula (I1) may Dbe products of
formula (I) and which, in order to obtain products or
other products of formula (I), may be subjected, if
desired and if necessary, to one or more of the
following conversion reactions in any order:

a) a reaction for oxidation of an alkylthio group to
the corresponding sulfoxide or sulfone,

b) a reaction for conversion of an alkoxy
functional group to a hydroxyl functional group, OT
alternatively of a hydroxyl functional group to an
alkoxy functional group,

c) a reaction for oxidation of an alcohol
functional group to an aldehyde or ketone
functional group,

d) a reaction for removal of the protecting groups
which the protected reactive functional groups may
carry, |

e) a reaction for salification with an inorganic OT
organic acid in order to obtain the corresponding salt,
f) a reaction for resolution of the racemic forms to
resolved products,

said products of formula (I) thus obtained being in all

the possible racemic, enantiomeric and diastereo-
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organic acid in order to obtain the correspondi ng
salt, f) a reaction for resolution of the racemc
forms to resolved products, 30 said products of
formula (1) thus obtained being in all the possible
racemic, enantiomeric and-did@stereo 32 - isoneric

i somer forms. The subject of the present invention is
alsamed ipr deeser ffgrms-epari ng the products of fornul a
(1) as defined 5 above, in which Y represents the

radi cal NR7 as _defined aboye,. Wi th :R7 represght ktNprocess
CH2 kiR eprEs BFESS l&f\f(eyrp:l%é—f kfén)yl or_alkynyl 4

[fg) ' gg#epgghngptdmaiplrysdusubstdft uEedmaieh @ Inaphit

ARG atn o‘},’\ﬂl%tj? (¥ pepraBifics’ € LCahsicwhi aiR7ame defined

osen Trom 10 _hal ogen _at
ansbpheny! t el heepreaept inadCEArRZ aPFA %?hg‘?é’res%%slin
napht hyl , _phen a h yl rxadicedl,s ladilng optionally
ﬁ'ﬂgﬁéﬁ‘l ve%%%?%ﬁénapgy SRy o

subStituted with_ on & e
radbsed syt ehi ehthr e PapRERYA 641 it é’Fer%q',tQ‘grﬁgﬁn r mer

fro c%‘fé?gﬂliéﬁoﬁeaﬁae@haﬁwl and digtfemeayyy| chosen from
radicals,

all 15 these naphthyl, d Jhgtieeqarylall
ragleaes BEHOHEF %‘iﬁ‘gnﬁgleﬁ‘éf op 4 olﬁgpgggéﬁggt it l.ltleéi_il Wit h.

OPE.9k MMght iyl Cghenyihi ehdarketskanyCal rgflicals” being
different, chosen fr h 1-ates ’bghhydnexyby more
aFk%W?EXFEyWPQH%?gx al E&P?egfkoﬁg %/I anF3an L £rom
Nriabikcal sN ahiyd 2@ rigindelad! Sic %%crés'saaill.s e all
%g%%te ri aﬁeo%‘%qga}lgatp};&%lcOém@unétefroaﬁfgfimn X9m-S,

4 SN™ N N 5 N ot T iAa1dH Bei
26hesewhhaph Ryl REheRY L Rﬁngng“ﬁsexg!?%rwhe r\r%edgnian S e

themselves optionally substituted with one Y more
radicals, which are identical or different, chosen from
halogen atoms and hydroxyl, alkoxy, alkyl,
hydroxyalkyl, alkoxyalkyl, CF3, NH2, NHalk or N(alk)?2

radicals.

Such a process is characterized in that the compound of

formula (&):

R3 R2
R4
" noR
SN TQT——N\O
| /)\ O N\ﬂ/O\K (A)
R5 N H 5
in which R1’, R2, R3, R4 and R5 are the meanings

indicated above, | X
is subjected to a reaction for deprotection of the

carbamate functional group in order to obtain a product

of formula (IX):
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15

20

i ndi cat ed above, is subjected to a reaction for
deprotection of the carbamate functional group in
order to obtain a product of formula (IX) : 33 R3 R2
RA HO 11 RNp N(IX) NH RS NHin which RI', R2,
R3, R4 and R5 have the rrean|3ﬁgs i ndi cat ed above,

V\:hICh[Q odugt, of fornmula (1 X) is subjected to

reduct tve~guf nation conditions in the 5 presence of
the al dghyde of fornula (X): RZ'-CHO (X) in which RZ
has e 5 i ndi cated above for RZ, in which the

reactive nctywmal groups chRymy be present are
optionally projected with 1 _Qr_ﬁtec ng groups, in
order to obta g prodd of formuya (N2): R3 R2Z R4 R
\' SNN(I) - )O4R5N/ INH n which :

R2, R3, R4, R R have the neanihgs i ndicated
above, 1R%hi cN pro{ducts of formula (12) may be
products of fornmula (1) and which, in order to obtain

rodu%&lsal ][Q?,pt hek{z pr %UCt 240f a4 @r "ﬁﬁ anekk, tHY beanings
1nd1cated above, which product of formula (IX) 1is
subjected to reductive amination conditions in the
presence of the aldehyde of formula (X):
RZ' -CHO (X)

in which RZ’ has the meaning indicated above for RZ, in
which the reactive functional groups which may be
present are optionally protected with

protecting groups,
in order to obtain a product of formula (I2):

R3 __R2

R4

n=0

R
___N'
) 0 \C (1)
N-CH,-RZ' 2
~
o

in which R1’, R2, R3, R4, R5 and RZ’ have the meanings

indicated above,

which products of formula (I2) may be products of
formula (I) and which, in order to obtain products or
other‘ products of formula (I), may be subjected, 1if
desired and if necessary, in any order, to one Or more
conversion reactions a) to £) as defined above,

said products of formula (I2) thus obtained being in
all the possible racemic, enantiomeric and

diastereoisomeric isomer forms.

Under preferred conditions for carrying out the

invention, the processes described above may be carrled
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- di
g

desired and if necessary, in any order, to one or nore
conversion reactions a) to f) as defined above, 20
said products of formula (12) thus obtained being in
all the possible racem c, epantioneric and

di ast er eoi soneric isomer foPfs. Under preferred

conditions for _carryi n%%?out the invention, the
prbcéss&hedéedrrPHedSaBevahdy be carried 34 - out in

the follow ng manner: The product of fornmula (I1) is
subjected to the_acti t e f dorebeéaaction
Thel PRt | df%ﬁ%%gjg i(gﬁ)Sq%a%{L?%ul zca;:%lfi.n n al cohol 3
s¥chcies bevdexanp®e barande, Fldpandf, Hé’r‘%l %L ’ )
i_nmet.hyl.f ar ' tuaen 80uand aslifdy emaopder buganol,
1§¥1 radfdﬂgl{{n %?l %;elrrrul aﬂ}éll\l?ﬁ €§ def iped ahbawe, 48 and
Hregeroduct echanet mara 41 ERFHECHRF AT fed s subj ect ed
tg dhe achi Qraelr the @nveime miodwrtubé (Bormad adef FHbd 2°

7

above, in particular 1n an alcohol such as for
adefipled RRAFO1. or dinethyl fornanide, in the presence
or absence of a strong acid (HCl) in a catalytic 15

uantity_under _ref condpyt i i Bpekilaedt dsgiswudiected
&%u@‘fé{@‘ﬁc?of’ﬁuﬁgﬁﬁf agﬁ,}o?eftig%sd above. The RO ned
afo f oheaubatvh) ofhireom: Hef | S sﬁBf@‘é?%d ?o%t he
a?cg(ib%] Ogi RI Losylf,08ic agi d dm partobalar sugb fiasst £OT
a an en at roomtenperature i R_ord ) Ve
peooatel e oput dReh £ w}maggaﬁf?ﬁrs%m%%vefj{e‘{rh‘éhgr %uct -
of . f el gcd VId9 thustabing nedids $HEfected 2o FHALYELC

action of an am ne qf for ; L) as delddredto2give a
aBeRREIFR AT Tul® %liur}f d%ﬁ?%égﬁ%t hane or a

dbebleeomeEhaoehTHE (V%) ure 8PL&RAEt AYPYSr mani de at
roomtenperature, in the presence of an organi c base

such as triethylam ne,_ diisopropylethyl am . a
Nrhet pylodmoghatfi nEoTmil r 4EF tBRéFvg%ag;Ho ucit)g o?ub?s%Cte

f op MUl e (13d+ B6n defd nethlah@ea] fEme o eactidoniporparticular
d%g;g%ec;éonoocg tazhxg Cgkrlebr?rr%tte room temperature in order

to give a product of formula (VI) as defined above.

The product of formula (VII) thus obtained ig subjected
to the action of an amine of formula (VIII) as defined
above, in particular in dichloromethane or a
dichloromethane/THF mixture oOr dimethylformamide at
room temperature, in the presence of an organic base
such as triethylamine, diisopropylethylamine or
N-methylmorpholine, in order to give a product of

formula (I') as defined above.

The reaction for deprotection of the carbamate
functional group of the compound of formula (A) in
order to obtain a product of formula (IX) may be
carried out using for example an acidic agent such as
pure trifluoroacetic acid at a temperature close to 0°C
or a mixture of this acid with a suitable solvent such
as methylene chloride at about 0°C or alternatively

' i i i i ioxane
using hydrochloric acid in solution in ether or d
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functional group of the conpound of formula (A) in
order to obtain a product of formula (I X) may be 35
carried out using for exanple an acidic agent such as
pure trifluoroacetic acid aﬁ a tenperature close to 0C
or a mixture of this acid wth a suitable sol vent such

as nmet hyl ene chl ori de at a '
@5i ﬁgtﬁVH?BEHPSE Sh¥FE™ ﬁbgofau i 6n fnnlt%t%hg?%gyl%@{

d| oxane - at a tenperature between OC and room

Fge g%%%#{ o TPefB 3ﬂﬁgt Rﬁ(fOEEU%%b(E%keHSt&ybréaﬁedlve

am nation conditions 1n the r ﬁ g or
hhdanatdehyd@ndnt15>ntShe,1rké?tl”tﬁ1é-"—EﬁS€frtﬁ‘?nﬂ’% 15)6 orYer

Ici:ieg 'kl\é%oiep [gd lf“c;rngflaf ofziul #h (ddeAstd egf;i*meda apmzéuf:br of

in sodium orocyam e or n)f,odl

ﬁpﬂ-’a\@éﬁoxflbé} ofdlr 4g& i 288V Fe Eugﬁcamg anofchllum
bet-babwen efur a@r(TIé%)dlﬁlfm a tmatatexyherebffdrhda pHn &
medi um bet ween 4 and vaktes o
Relvengy sy@h gp aﬁﬁt}ﬁ%mahd %da %%f%gluc?s o? il
e sdttul-ae t(kﬂe]:)eoifnd.r( mpfh@aﬁsfqm&?t“mé" #83 ther ef ore
constitute products of forrmula (1) as defined above
or may be converted to products of 15 for a (L) by
Dependsngnary e hbasURRORE £3'a persd Jf ’é% RYY and

tleis ardy ang- é&ﬁa@éaael Qotmus_lala e(1) ngartcb on2) ee Weifdned
t'he reactjons _a

i,ndi_cat ed )\,
sV ‘Wn%@%ﬁefﬂg? §ﬁ’8ﬁt&5H\F§rsp i"on s(rse%%{v? %%@Mgé )
e fhe@inéabﬁbdwnbs troayot ber coupsttediesos PEYIAFSD of
be carrle 0 wndeenat
g{ ub%sgaefl nek%["%f\%g mﬁﬂé ko uing I@%rson

ore co t|nU|n
M]ﬁl&i SLractzﬂm dany apdt fer EEABPLENEYi ﬁ&géé?%afﬁ n toh pne

ahove Ar QResSes r2a-divnyad) ous freapidveadedcibonal
groups which certain conpounds of the reactions

defi ned above may carry may, if necessary, be
Mtesiad: thesemane fioe  exargl e thak oxghehacyiorprersion

Eﬁééﬂé?ﬁﬂgely)an]%% an%) of substituents to other
substituents may also be carried out on the starting

materials and on the intermediates as defined above

before continuing the synthesis according to the

reactions indicated in the above processes.

The various reactive functional groups which certain
compounds of the reactions defined above may carry may,
if necessary, be protected: these are for
example hydroxyl, acyl or alternatively amino and
monoalkylamino radicals which may be protected with

appropriate protecting groups.

The following nonexhaustive list of examples of
protection of reactive functional groups may be
mentioned:

- the hydroxyl groups may be protected for example with
alkyl radicals such as tert-butyl, trimethylsilyl,
tert-butyldimethylsilyl, methoxymethyl, tetrahydro-
pyranyl, benzyl or acetyl,
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30 nonoal kyl am no radicals which may be protected wth
appropriate protecting groups. The follow ng
nonexhaustive |ist of exanples of protection of
reactive functional groups may be 35 nentioned: the
hydroxyl groups may be proté€ted for exanple with

al kyl radicals such as tert-butyl, tring | si : ;
tethebland ap ngXPYPSi RAY, REt rﬁfié‘?%%?f? ,rmf:‘%ty r%ﬁiﬁ#%e with
Bxg?gxl,thﬁym,(HeﬁgymylteBﬁ—bmhexﬂmanbongup SREY1BEY -
pro

cted for exanple with ac trid VlorHeenzyhdicals
?éﬁbpﬁuﬂox?ﬁﬁrb%?gﬁ?fb%héﬁldgégg%%&.oﬁﬁ{ and
Rhthal 14 Gepadie atlsemistother thadpwans TRAGHOPAL groUPs
pepti.de cheni stry: ' dungiiwnal ggeappsubhmay Boc
A péﬁigﬁﬁ%ﬂmﬁ%%bﬁ%$§?%gg%ﬁirla grouq?sug%_as BOS  the
e Cidzophdeyply landnday meiyen tHETy ePEas&F GAFE" t NE N
cust.omary, condiii ohss kRawant & pepsasoskidiiddied ihethe
z%%?téﬁ% héggg%%tion% to which the products of fornula
@rt). as defined above may be subjected, if desired or
if necessary, nmay be carried out, for exanple, as
i ndi cat ed pel ow, 15, Th onl.f i dON-feagtihNs May) as
B & af $F ot Ryt t‘é’nc&'grl&lgné or%#e&%st omary nethods = ;.
kofThdd amersomaskidd edubi adiedr t 1 5udFSsF For ©

exanple in a sqlve sugh- asqmethanol fsr et baample} as
d"reogrg ot d?\gr%t hgeyetﬁanlé, in the presence of sodium
hiyrait oa ted dpe 1 @0- pot assi um hydroxi de. The reduction or

oxi dation reactions may be carried out according to

the customary nethods known to person pskilbedikA out
t Fee artsa§9@ﬁfé§aﬁ:&r°nexajfﬁ)"|‘%t}%n% sgllaglgntb 35 such as

elhybr&ihgr tor tied r abpdoobuvarmetrodhe kpouSence ofPErson
sod| or.ohydrd d rold il ugpalgygy neshydei g, aorsolvent
f%lflgf(% i -1]'9]’16 Sr?\,/e ddH ugsalagy Yy

& it a Solvent such as acetope or ..
t ehenhydrad ur amethaned preSénce SFhBBPgssi unfroxane or

dimethoxyethane, in the presence of sodium hydroxide or

potassium hydroxide.

The reduction or oxidation reactions may be carried out
according to the customary methods known to a person
skilled in the art such as for example in a solvent
such as ethyl ether or tetrahydrofuran, in the presence
of sodium borohydride or lithium aluminum hydride, oOr
for example in a solvent such as acetone or
tetrahydrofuran in the presence of potassium

permanganate or pyridinium chlorochromate.

a) The optional alkylthio groups of the products
described above may be, if desired, converted to the
corresponding sulfoxide or sulfone functional groups
under the customary conditions known to a person
skilled in the art such as for example with peracids
such as for example peracetic acid or meta-
chloropefbenzoic acid or alternatively with oxone,
sodium periodate in a solvent such as for

i i om
example methylene chloride or dioxane at ro
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per manganat e or pyridinium chl orochromate. 30 a) The
optional al kylthio groups of the products described
above may be, if desired, converted to the
correspondi ng sul foxi de or sul fone functional groups
under the customary condifi 8fs known to a person 35
skilled in the art such as for exanple with peracids
senexstige -exanpl e peracetic acid or neta-

chl oroper benzoic acid or alternatively w th oxone,

3901 um pertadat e 1 1., S0l ¥el, UChAS. L 9ha1 CxaBRbemay be

di Oxane at room ot
tp&mﬁ@tﬁd”eoy Thenpr eduéticdarof il U5 fcﬁé dethe produc

f“”%fidrlg”%}lg goudy YR8 o BHOUR ethdythe e@digEarsuch as

e pro uct 5 con aining an al kylthio
grogR Endulsy rredfGRCidich as in particular a
peracid The production of the sulfone functiona
group ma _ pronoted b m_xt t
él"é?ﬁaPﬁP ’gcﬁhonlﬁ’fal W?t%?‘ngPSu:)g q{w an efg ook may be
e@qu,lgy as nmlxtnarél mﬂ atha ppradidt [jomgrining an
q% alkox func%ﬂ sw@ggghﬂrwsuch as in
5%?? t he pro ucts descri bed above nmay
@aruicmkamr&xbexﬁmw@rted to a hydroxyl 15 functi onal

group under the customary conditions knomn to a
person skilled in the art, for exanple wit ?ﬁﬂ as in

th ) P d@‘qlr?f@]sola\?-é‘ﬁt"ysuéHH%lPBP e?gﬁp | ene
bl 0 § de1 a M kB e R¥Kiy diofe dhedrphodudide deShydbedhl Nge may

j@e?lnt \j,[aﬂ'?fgﬁl v?i_:‘tysl’]1 w th hydr o?lrvg[_ptgdor hydr ochj ori chaghskyl

oroacetic acrd under reflyx. )k
Then epi dnahl gabephoindamct henalusfaRaiy of opfations known

products descriiad pove fRy e, | Eotlewhizabl arite tistiron

de or ket one functi onal ou xid
215r1.11n11<eml¢1he igust oRBRYERENEUG NS kﬁg\ﬁn ‘%)a%p]ger segglll}s)fene
skilLedsin thearbyrsdeheasfdiomxanpe by tihedvechberide

or alternatively with hydrobromic or hydrochloric acid

in water or trifluorocacetic acid under reflux.

c) The optional alcohol functional groups of the
products described above may be, if desired, converted
to an aldehyde or ketone functional group by oxidation
under the customary conditions known to a person
skilled in the art, such as for example by the action
of manganese oxide in order to obtain the aldehydes or
by the action of potassium permanganate oOr pyridinium

chlorochromate in order to obtain the ketones.

d) The removal of the protecting groups such as for
example those indicated above may be carried out under
the customary conditions known to a person skilled in
the art, in particular by acid hydrolysis carried out
with an acid such as hydrochloric, benzenesulfonic or
para-toluenesulfonic, formic or trifluoroacetic acid or

alternatively by catalytic hydrogenation.
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of manganese oxide in order to obtain the al dehydes or
by the action of potassium pernmanganate or pyridi ni um
chl orochromate in order to obtain the ketones. 30 d)
The renoval of the protecting groups such as for
exanpl e those indi cated abo@g may be carried out under

the customary conditions known t Ofe SKkihdeEdi Rith
The phthalamdset BEeMEr WY act opﬁ%dl?% y3|§s carried out

ﬁ?[d\yiatzlgn@n aci d such as hydrochloric, benzenesul fonic
0 par a-tol uene sulfonic, formc or trifluoroacetic

acid or alternatively by catalytic hydrogenation._ ;. p
38 1Tbe pit hehe ni\felcrrigu@urpm@e??#%ri’?%‘éﬁ’%rw éLC?Xerr%a\l/;(led ©
with hydrazine. | Stes@fmdihe AR tprRR ectd3fy 995 -
FEETh S %h i%h %glﬁlcﬁsd 5 Used may be found for exanpl e

in patent BF 2 499 995. e) The products descri bed

agov],tehémér i, ceesi feder Deeds h@ot echatyo safi fdestiedy ©°
rdactions for exanp| e with anacjcgggga@'bg Qca@pdanwdth an
anikf ecteest diPgeR b the? Lttt ohary _nethods_known to a
PEISQL Sk | bed drgddec aptid)adrerdpegotd bpFi CAITY ™Y
active_faorns of the t Sy &1 ihechabaye. my be
PrEpReER B FR s u?ilg%P%&t%élﬁficenat es according to

t he customary nethods known to a 15 person skilled in

tEe ri. LLLUSLE atjens-af ysucdt Ieactooms o6f ithed RIS
b GveRP %E f f th -
e e e on e eremml oo s
(LL:emabbh! hecMdifiyl b) thrd cisXomenyy e qhRsith, <P b

comerci al |, bt ai ped or._may be prepared according to
t ReTEQBt é]’?ﬁi}egrréflhgggﬁﬁg\im to a person skilled in

the art, in particular fromcomercial products, for

e omeE 521 2Ber Son P e s an b

exanphe pheparesdonors G@?c@?‘ﬁ@@ﬁﬁﬁoéee I akﬁ to f)o.W '

The products of fornmula (11) which are therefore
The starting materials of formulae (II), (111), ‘(V),
(VIII) and (IX) may be known, may be commercially
obtained or may be prepared according to the customa#y
methods known to a person skilled in the art, 1n
particular from commercial products, for example by
subjecting them to one oOr more reactions known to a
person skilled in the art such as for example the

reactions described above in a) to £).

The products of formula (II) which are therefore
pyrimidine derivatives and the products of form?la
(III) which are aniline derivatives may be con?rélal
products such as for example dichloropyr%mldlne,
trichloropyrimidine, 4-fluoroaniline, 3,4-difluoro-

aniline, 4-f1uoro-3—chloroaniline, or aniline.

The anilines of formula (III) may be in particular

commercial anilines such as for example the following

trihalogenated anilines:

—3,4,5—trifluoroani1ine
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30 pyrimdine derivatives and the products of formnula
(I'11) which are aniline derivatives my be comercia
products such as for exanpl e dichloropyrimdine,
trichloropyrimdine, 4-fluoroaniline, 3,4-difluoro-

ani line, 4-fluoro-3-chloroadPline, or aniline. 35 The
anilines of formula (lII1) nmay be in particular
cansereitali fanidriosad 14%€h as for exanpl e the fol | owi ng
tri_halhagenat ed ARthicresnildng 5-trifluoroaniline -

-f, ,&ltrifVuoroaniLine - 39

—2-,éhl%or¢-x4, T893 dAT | i ne

- 2, 418, cidd IS | diaticniddaeniline

-3-chloro-2,4-dif uorggﬂylh 5

2 AR -T’%ll}loor oanlj]lllﬁge.' The aniline O%V%J(_)_{M@‘
(Me i g cloimerat afdymahaai (Al e CoO LT hes of Formil a
(MI'I'1) may al so be cormercially available, such as

for exanple nethyl-(l-methyl-.10 piperidi Ra4-ddmdddieall
Thiee agmnsssofof @EW%Q?V“V%fIﬁS é&rﬁ%%ggge4%§ N 1%
exaoplesid, 4 $&ci8, s 1Zord amenedq Aiigrell MR
conmercially ayailable. 15 The preparations of the
n@h@%ﬁﬁ@%%f%fyéﬁ?%égeof fornula (V1) may be carried

out according to nmethods known to a person skilled in
the art and in? argnghgé byrthe thsee piocesitres 14 of
ed be

2T8Rd 3"+RbPca ow in 20 the_ experi ale paph. are
| txemplbe stated thlat8in btdert%o 6gt a%&?ﬁlgé prtoducts

R2 .af jforukasphy . as defined above in which Ri,

Rngﬁérgﬁg k&have t he nmeani ngs i ndi cated above, and

25 ring (Y) is such that Y represents NR7, a d(xng5g§s of

apear hore by dgeosonsost i ngheof BORECITEAFHBNs, TS
formula (VIII) may be carried out according to methods

known to a person skilled in the art and in particular

by the three procedures 1, 2 and 3 indicated below 1n

the experimental part.
It may be stated that in order to obtain the products

of formula (I) as defined above in which R1, R2, R3,

R4 R5 and A have the meanings indicated above, and

contains a
ring (Y) is such that Y represents NR7 and

carbon bridge consisting of 1 to 3 . |
possible to use, as starting materials, bicyclic amines

carbons, it 1is

which may be obtained from commercial compounds such as

i v ' he
tropinone, pseudo-pelletrivine according to t

references below:
Tetrahedron 2002, 58, 5669-5674
J.0Org.Chem. 1996, 61, 3849-3862
J.Med.Chem. 1993, 36, 3703-3720
J.Chem.Soc. Perkin Transl 1991, 1375-1381
J.Med.Chem. 1994, 37, 2831-2840
By way of .examples, the following compounds may be
mentioned: |
N,9—dimethy1-9—azabicyclo[3.3.1]nona—3—am1ne
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possible to use, as starting materials, bicyclic
am nes which may be obtai ned from commercia
conmpounds such as tropinone, pseudo-pelletrivine
according to the 30 references bel ow. Tetrahedron
2002, 58, 5669-5674 J.Org. &le 1996, 61, 3849- 3862
J. Med. Chem 1993, 36,\3703-3720 J. Chem Soc. Perkin
Transl 1991, 1375-1381“Rj d. ¢hem 1994, 37,
2831- 2840 By way of exa e~tol | owi ng conpounds
may be nentioned:
N, 9- di net hyl - 9- azabi cycl 0[~33. 1] nona-3-amne 40 N N~
N, 6- di net hyl - 6- azabi cycl o[ 3. 2. 1] octan-3-anine N N 5
N, 3- di met hyl - 3-azabi cycl o[ 3. 2. 1]octan-8-amne N N
E;(%'—‘#i%tt %3zl il le] 3 .2 Hirerian-3-afiieE Ni 10
anpl es of al dehydes or ketapes of fornula (X) are
given in the experinental
exanpl es. 15 The present [i
process according to scNegs bel ow for preparing
products of fornmula (I) as defined above: FF NO O
5 NOLRB ~ NRA

N,3—dimethyl-3—azabicyclo[3.2.1]octan—8—amine

N
Aae

N,3-dimethy1-3—azabicyclo[3.3.1]nonan-9—amine

N
TN/

10
Examples of aldehydes or ketones of formula (X)
are given in the experimental part by way of
nonlimiting examples.

15 » .
The present invention also relates to the proce
according to scheme 1 below for preparing products of
formula (I) as defined above:

Q Q.
|
l o] N 0, N
N o) .
e 1O o e £ S
o] H
(AT My !
1 i i
20

Scheme 1
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"1 OVNH+ RA-RBL SONNRS NNR8 20 Schene 1 -
41 In such a schene 1, the radical NR8-CH(RA) (RB)
represents certain values of NR8RO as defi ned above
with R8 as defined above and RO represents

-CH(RA) (RB), that is to sa§yl as defined for R9, a

linear or branched S al kyl radical ppti.on _ RB
stbstduar edaw skheme orl mor ERey adﬁ’a(%%a]thglgﬂé% HERR) ¢ )

RELeRED.2LOTE, A0S haraigabs imekoxds deiéénpd NeROVe

[)2 | kyl t hi o, h SabHr ,
@A thn&4at @rsatdéfl Jﬁzﬁder%&%ef e%rl,lg %%gﬁ§$¥%ﬁgﬂﬁgt ngéﬁ%FgRB)

which jar @ & herselasesiaminahaiéy R4D subsieetited REanched
i ndi cated_above. |n parti.c ; wepheseRl &r more
Ry #Ydg SR i oPpé@Ba&%kd%@sﬁ%ﬁese t (CI—|2%CnaAca1s
wialdh oA liseperseahi niren  Hetlagssy cRECHF pie yltl'i'ead' &?Lllh'
ptJjonally j tut asyhal el i nad(abioyk) andagkylthio,
?’é@r&{é’r}t'i n%fgﬁk%ht é\?febr' fomoTto s, The S%%‘E%r%fcg%ﬁ%s,
pretrhdsi sapd oc885USREEEherRF 1 WHOVES RE§ be Carri e
g;‘%}e 1C°§9<Iia nﬂeE_@rbBZcQéStvﬁfmﬂy amt hodsms2dvRAoWRtHENR 1 1Y
i

erson s led in the ar abrgllvé'n particul ar as
et ek a5k 5 ¥ lqaﬁ:eeci)r paration of Exanples 66 to

85. The present invention also relates to the nethod

25 accordi to hrg 2 Q% Whtf ar hpgepaennatpmoduct@i3,
of? E%Jf’hh?‘gﬂ’i‘?) RN fedTsons - B0 T 35N Lenfing a
h@ RE\ -may| depresent (RH2AONA| Y& pres
heterocycle or phenyl radical optionally substituted as
defined above and n representing an integer from 0 to

5.

The steps of the synthesis process of scheme 1 above
may be carried out according to the customary methods
known to a person skilled in the art and in particular

as described below for the preparation of Examples 66

to 85.

The present invention also relates to the method
according to scheme 2 below, for preparing products of

formula (I) as defined above:
[o] [ 3

N
o 1 x 2 =N Q e l )\
N &
ﬁ,‘ —— |,)\ —_— INJ\N N~ TN
N S
|

Scheme 2

Tn such a scheme 2, R1l, R2, R3, R4, A and ring (Y) have
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4 R R31 O OCA RAI NOI_RTCLOSNA-~J ~O
6.NA N ON-NN-NIT ON-N30 Schene 2 In such a schene
2, R, R, R3, R4, Aand ring (Y) have 42 the

meani ngs i ndi cated above for the products of fornula

(1). The steps of the proce$3d of synthesis of scheme 2

above 5 may be carried out according t he QPRI of
gRthodeankngan tadd geeson ahavs edtlcf]% tlii.]bée'é ar?£§§% o

gag:t iuggl qry as illustrated below for the preparation
P glxan'pl e%' 152 and 156. 10 The experinmental part

bel ow gives nonlimting exanples of pregar ation gf bove
RQ4UGls, Ofo f arnBll prddgssonhr ey mighesi St A BFREERE 2 aPO

i'nvention and al so exa ; i t gt ot Ayt meghods
maderial $265e8 ir?‘ithe%égpéﬁféﬁg% men e °

ations. 15 The_subj
fnduhe t eseperbaneskiidAeds i fd9 y"’}r%san%oelgl %%Jr%ﬁ'i:uiar
i ndustria UGES) o €Ebal Nt o Mpeepdsanfionf opfrulexamples
@A | }HEHELHQ‘%Q %%%foduct s of rT?or nula (1) as defined
amvearmhd Gétheir 20 addition salts with aci ds have

advant ageous pharmacol ogi cal properties. The

conpounds of the_present, inventj ¥nlbgprefiage examples
i Tk bPKPERRMERERY] RPISF RTTA%e %‘9‘?%"%&%- ;

icular I K
3l p28pkKKRivht bfamddBE tof sBsEorRARa 10 I afﬁé’r}éllng to
conpounds of the pr. nt_ i QvenisonxERplebBusf nipmiimiting
tHee aEF??ﬁPFor}nc\)’fepnﬁE%%B,a%&]ndg?%}e pi{odﬁct i ggogg
cyt ki hes mhtarighs vapdesnofRfESSPTRBATIDT. i M 30

The conpounds of the present invention may thus

inhibit the proliferation of a.] .panel g off ;UK as
cthes sphiect pof the present 1h9LHE:i BA &l 5 Off 1Nk, ;
novel industrial products, certain compounds o}

formulae (VII) and (IX) .

The products of formula (I) as defined above and their
addition salts with acids have advantageous

pharmacological properties.

The compounds of the present invention may therefore
inhibit the activity of kinases, in particular IKK1 and

IKK2 with an IC50 of less than 10 uM.

The compounds of the present invention may thus inhibit
the activation of NF-KB, and the production ‘of

cytokines with 1050 values of less than 10 uM.

The compounds of the present invention may thus inhibit
the proliferation of a large panel of tumor cells with

1050 values of less than 10 uM.

The compounds of formula (I) may therefore have a

medicament activity, in particular as IKK1 and IKK2
inhibitors and may be used in the prevention OF
treatment of diseases in which the inhibition of IKKl

or IKK2 is beneficial. For example, the prevention oI
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| C50 val ues of less than 10 jiM 35 The conpounds of
formula (1) may therefore have a nedicanent activity,
in particular as IKKL and 1KK2 inhibitors and may be
used in the prevention or treatnent of diseases in
which the inhibition of IKKiz er I KK2 is beneficial.
For exanple, the prevention or - 43 treatnent, of
g;_,gﬁ&%gﬁts%l(fh BiSsddd ansmtior ysdi:‘sﬁd@@?‘,ﬂagrorYdi‘%Je%%]%%es or
w th an i nf| ammat or u £ SfxHPlae for
o Eamne, oy, LS TIRRRER U tnpenter  auammle fox
spangdybi thelasmacaryhr i arshrRet g er 1Pl i E7°8"
syndrone, psoriatj Lhriti sgcberartBs@Epti,on Reiter’s
BFSE843ESS il t FBF%‘%%FE?EQ s. C.nfl ammat.or bowel . orption
diyneasee i nclpepNR G Ohn' §rdiNgesss; ast%?‘n%? chronic
%Igrétoré%rsy; obﬁﬁl@qgl%n: emmbysens,, r hiimifflesmaiedii regowel
S

eni‘a, graves' disease, graft rejecti@hmzl0 chronic
dsmeamsiss, iaelveiing s ST eryi gl&efgféder.tgf%i_%nec -
?(ﬁqrgﬁa@ysem&,rwmxi a empdysremaac Ut indddiSrat GAEUIEE

yndr ome,, septic shock, cagdi ins Egiency, ection,
YGRS 2 i A on,  at hé?%ggfé' 4o vty

erosis,, reperfusio
| s 0nss i Al DSdecancer iand drsbPEEES o HH SRR Ted [al_\}“mune
5 insulin resistance sush as dicahates aduper gloppemadory
fﬁypgeﬁ’?’?]s %Sneear%ezg,'.d%i pi dem a, obe i.gg, POl YEWSI G ency,
anardratiseasesePhyfer t D, caFgifovaScul ar _
dh c?ééj:ecﬁf’al Sy @R i%n ,aut atheuoectieseases sHAPHELYHO1
p cu

[ ar system c |l upus, .| Hhepnt psdserized by
o FEPRS on@&l#si't i §a§6ano%%%dLé%y%%jI?nune system emia
def i 6l 8RCi 855 1 $nanté n-sueperaient d AR FHund R HEE ™2

retinitis pignentosa, SRifddmsensi bbeeity, polycystic
r]ﬁYR%ﬁﬂﬁ’éfﬂggmlﬁ'he pyo%u%s of forpula (I cor di
tevhhe fdieseres,2ByDRrERriSd P as ‘?ﬁi%?ﬁru%‘f ngloa}axc Cﬂg&’f@ers'
aggﬂ&%g!né guy he disefude | Bistheesr eatatenas ofiny apdBkcular
httan di seases including aberrations i b Sohriti
Cavhcan.cansens. o rrroet b8n8, Sy SReRL Gk Ephritis

rcurat, “but without ..
l&HHh@ann'b§0||ﬂmmﬂﬁﬁ system deficiencies, insulin
dependent autoimmune diabetes, retinitis pigmentosa,

aspirin-sensitive rhinosinusitis.

The products of formula (I) according to the preseét
invention as modulators of apoptosis may be useful in
the treatment of various human diseases including
aberrations in apoptosis such as cancer: such as in
particular, but without limitation, follicular
lymphomas, carcinomas with p53 mutations, hormone-
dependent breast tumors, prostate and ovarian tumors,
and precancerous lesions such as familial adenomatous
polyposis, viral infections (such as in particulari but
without limitation, those caused by the Herpes Vvirus,

the poxvirus, the Epstein-Barr virus, Sindbis virus and

adenovirus), myelodysplastic syndromes, ischemic
disorders associated with myocardial infarction,
cerebral congestion, arrhythmia, atherosclerosis,

hepatic disorders induced by toxins oOr alcohol,

hematological disorders such as in particular, but-
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| ynphomas, carci nomas w [
, th p53 nmutations, hornon
, e
gﬁgegggggngéfgﬁt }unprs, prostate and ovari an tunn?g
( s lesions such as famlial ad :
pol yposis, viral infections (s [ Coalar e
si s, al _ uch as in particular
but without limtation, thé%8e caused bypthe Fbrpeé

virus, the poxvirus, the Epstein-Barr v
i1
i Eusuand 135 iaderion r us§EreREf od§EMAgt i & g@n&?g ﬂ@h%tlc

Lschem ¢ g§é8é9§E§véSS@§é@é@@|swdﬂ1 nmamasaploskeletal

PREIFGYi 0R°2CCer ebral congest
aQBEEch$w¢@sﬁ§ théB%fF%gﬂfg%?gergrFﬂ%ﬁ%gggbglréfﬁﬁ;on’
fid

part . SJI}ngs,lsﬁh?r%gﬂﬂgl cedbxibss der 51408H aS1PRASES
u wi thout limtation, chroni
c anem
ﬁfﬁiﬁﬁﬁﬂ EStIC aneni a, degenerative dlseases of the :
ul os eIetaI system such as in particular, but

w t hout |im éOQVldgﬁgeQHQEO§hé,cem@bmnds|@p@gn§1ng to

Kty UreEasR 4
tded ihEenbnpgahggea@g5$g¥§§;¥r ag% 'gggﬁﬁgg%cﬁgng@I in

%{\h'ecggggrt ?‘Eﬁ:' \d yo@HQra@iﬁo\llltE}enamlvtqqed:tqa%%g%msu&h as

prol'iferatiyve dlseases
ABSriasis10 psBFIeER?s® festé%%%ﬁ%§§%§%§§{QSC|GKDB$S tor

dé§ ge, Céﬂéeﬂnbﬁlébaspsomauﬂqﬂ|hﬁ1q§e Réh;i%; {Eon of

nooth_nuscl e cel | s, a n
néb?oﬁ’ 0s7E° h@g%ggghSﬁﬁgfiggag?logezf:1s =nd i

Sﬁhéﬁﬂatsldpm|Hxﬁhgﬂﬁl$w05|§euF8§ﬁ REEPS A owi g

hﬁﬁi??%’gglﬁﬁit ﬁm%o\ﬁgsrg,ul afi prgegery, tdm $mpHbd | o’ﬁ?ogiomng

cars
Thasopamtamosts FARFANG 1 IHTT ﬁ%%?xf@“ﬁa@“n of

DAL LEGHLRH;R e rir, e ahrepiene spse vast €5 &
a?ﬁ%ause or exacerbated by the prollferatlon o? fg l's

t in particular of tunor cells. As inhjibit £ ;
diRis Celde predndrersat | Bondt he§&1ircomFsunds™ argﬁﬁgeFﬁf "

in the
partlénfafniﬁO@h@”%ﬁééﬁﬁéﬁmtonpreventlon of diseases
caused or exacerbated by the proliferation of cells and

in particular of tumor cells.

Asg inhibitor of  tumor cell proliferation, these
compounds are useful in the prevention and treatment of

leukemia, both primary and metastatic solid tumors,

carcinomas and cancers, in particular: breast cancer,

lung cancer, cancer of the small intestine, cancer of
the colon and rectum, cancer of the respiratory tracts,
of the oropharynx and of the hypopharynx, cancer of the
esophagus, liver cancer, stomach cancer, cancer of the
pile ducts, cancer bile vesicle, pancreatic cancer,
cancer of the urinary tracts including kidney,
urothelium and bladder, cancers of the female genital
tract including uterine, cervical and ovarian cancers,
chloriocarcinoma and trophoblastoma; cancers of the
male genital tract including cancer of the prostate,
the seminal vesicles and the testicles, tumors of
the germ cells; cancers of the endocrine glands

including cancer of the thyroid, the pituitary gland
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25 | eukem a, both primary and netastatic solid tunors,
carci nomas and cancers, in particular: breast cancer,
| ung cancer, cancer of the small intestine, cancer of
the colon and rectum cancer of the respiratory
tracts, of the oropharynx and of the hypopharynx,
cancer of the 30 esophagus, 4Pi ver cancer, stomach

cancer, cancer_of the e duct.s, can l e 1udin
aadlcléhEpamﬁdﬁﬁqﬁi(ﬁ%ﬂﬂés' caHeE? g%%e trlna?c ueing
hgaghglbﬁggudlﬁglﬁhéﬁaﬁu ua@tbmbsun1aanﬁﬂaGGerKaP051 s

cancers of the fe eni t ctéﬂygéuniﬁb eyes and
geacrRe, FMATal©an h%v§r|§h c%%%éfé

g¢hlsori ocar ci noma and mamgM@©$astona cancers oflpﬁéudlng
mal e genital tract G 0f t hetprnoblasepmas,
s Fohear s o ddon, S RN

es an he testlcles tunnr%HEF BQ%S
gefuniceirass, cann%ﬂibhﬁsqqm@ﬂsnd6%$?Wﬁ9ﬂﬁqﬁﬁds FRerdding ‘
anC ﬂp%cﬁetﬂ VT Qirbhnt h@urﬁcbf@;taéukginaasl 46chapg wifeIte
G ena skin cancer |ncI oma
%ﬁ#%%ﬁh%a i ACHERI nY 2489, 1QGE@RQb Bhronic

OSI sarcons,
W@Lfoid)flé@eerbiaaj nchthﬁlﬁeﬂ.yashouﬁe 1@yg§maﬁd ghleromas,

meni nges, including 5 astyoc S1e8kEADARS, Hodgkin or
RIS GIREE - refi nSBl atE{ orréaépfaneﬁrl NonAs,

Wmﬁimmimﬂmn&ﬁweﬂ@ﬁ‘ﬁﬁgl orfgarious malignant

ggnatggqheé%c mal i gnant tunors; | eukem as such as

oid | eukem a, acute nyeloid | eukem a,

chronic nyeI0|d | eukem a, chronic | ynphoid | eukem a,
%AQVQ{IB §ectO 4¥ aangcbtr@@asxt Trorerl® Gl | ik edkermarticular

I'n or nonHod ho el omas, various
nﬁm¢g%%%?lnﬁ%hﬂﬁﬁtﬁ?tﬁne¥gg sggﬁecggof the present
invention is in particular the conbinations defined
as follows hbg Qggﬁen&mdnuﬂmpaundtgm of
c%ﬂﬁ%ﬁﬂﬁ?g)t8fgacn +£@%§ Ty

be, adni ni stere
coobinnadi di) wingl @ﬁeadmaqﬁﬁq§g%ﬁ I %ﬂéE Iith one

| 0g rergcgﬁe@t St apRleld Cabaivearhtngxtufﬂmremtcmpoundsp@u%hcular
aznggtumgglQ%éggﬂgégsgggha%s alkylating agents such as
alkyl sulfonates (busulfan), dacarbazine, procarbazine,
nitrogen mustards (chlormethine, melphalan, chlor-
ambucil), cyclophosphamide, ifosfamide; nitrosoureas
such as carmustine, lomustine, semustine, streptozocin;
antineoplastic alkaloids such as vincristine,
vinblastine; taxanes such as paclitaxel or taxotere;
antineoplastic antibiotics such as actinomycin;
intercalating agents, antineoplastic antimetabolites,

antagonists of folates, methotrexate; inhibitors of the

synthesis of purines; purine analogues such as
mercaptopurine, 6-thioguanine; inhibitors of the
synthesis of pyrimidines, aromatase inhibitors,
capecitabine, pyrimidine analogues such .as
fluorouracil, gemcitabine, cytarabine and cytosine

arabinoside; breguinar; inhibitors of topoisomerases
such as camptothecin or etoposide; anticancer hormonal
agonists and antagonists including tamoxifen; kinaae
inhibitors, imatinib; growth factor inhibitors; antil-

inflammatory agents such as pentosan polysulfate,
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20 al kyl sul fonates (busul fan), dacarbazi ne,

procar bazi ne, nitrogen nustards (chl ornethine,

mel phal an, chlor- anbucil), cycl ophospham de,

i fosfam de; nitrosoureas such as carnustine,

| onustine, senustine, streptbzocin; antineoplastic

al kal oi ds such as vincristine, 25 vinblastine; 85c-
&uehiasspawbﬁdgxelPéﬁdﬂéﬁépére;geﬁﬁ??ﬁ@%ﬁ?&%ﬂiCBBE§E Bo

antibigtics spah as @@apaynaaﬁuan&mmanymﬂtm¢ﬁgin01Udin9
éﬁgﬁ%s,.antineoplastic,antine%abo%&%gs,an nt ageR-Sh§cin;
dbxbootudtied n methbtPBXate; | AiBIYGr's of the synthesis
of, (AWHRRS: Pudtia anatogpbsxssich aplapinum  Compiexes,
mer capt opurine, . 6-1hj oguanine;; iy bit ongtefrfeken-alpha,
§yﬁﬁﬂ@§¥§*ofCﬁ§??ﬁﬁa#ﬁgé,Q%%%H%%ase iDhibitors, = .ocenic
Ganeidmiing ophadptiatian dhal 8§tEstauLRSas 2RT+313
f1uorouracil,,; gencit abing » sHarak) ned-pneaeys osiarcines .
élge?d?tr?ds?cg'éafhbc%eqw%far; [ nI%wi bitors of topoisonerases

35 such as canptothecin or etoposide; anticancer

%&Mn@ agenisis résamttagbnvehsionc trdiengcompounds  of
t"anoxI 1 ern

kinase inhibitors, imatinily gf gwdbrfiiciagion
i fwitor st anPRY | #tFAmhg oraf}m%gg%{tglrguch as_pentosa

.S an
pel ¥isUbfe abe, mdbe cohbtircasténsi dRITSCEERSoNE, in one

dexamet hasone: antitopor iSoMEL@SesHSHEN aBoet apasiples an
a%fhr%%?cl??éhp ?%%%%jhﬁm#%oxqrubiﬁin, Ieonycggd anti-
mhoiyeeniand mettimEdti n; ki CEtER ARl

co exes, i num conpl exes, 5 cisplatin,
c%gggﬁfé iﬁgégéaliplatin; i nterferon-al pha,
tri phenyl t hi ophosphoram de, altretam ne;

agkganghgggegc oagephe; phakbedoni devenihbRot hér apyus: 28
adj uvant's; vaccines. cQrdi t oo the1pregent as defined
i REEACPBARN Ehe %%&Eﬁ?g‘%sdlggf o?cr’ml,a (1 %ma% aLsp:bg11y
admbiest enad thecoaBdnaipon SaLER oWatBr ROPFE™BTher

active_ingredi efillg idvgiieic ofcide pat baidgpegducts
iﬁ&F@RF8§g§b&€§? g#%éxanple an antienetic, antipain,

anffi fiomfiludmmdlory and anti- cachexia agent. 15 The
subj ect of the present invention is thus, as

The subject of the present invention is in particular,
as medicaments, the products of formula (I) as defined
in any one of the preceding claims whose names are as
follows: | |

- 2—{4—[4—(4—fluorophenylamino)pyrim1d1n—2—y1am1no]—
benzenesulfonylamino}—N—(tetrahydropyran—4-yl)acetamlde
- 4—[4-(4-fluorophenylamino)pyrimidin-2-ylam1no]—N-
methyl—N-(1-pyridin—2-ylmethylpiperidin—4—yl)benzene-
sulfonamide .

- N—(2—dimethylaminoethyl)-4-[4-(4-fluorophenylam1no)-
pyrimidin-Z-ylamino]-N—(1—methy1piperidin—4—yl)benzene-
sulfonamide |

- 4—[4-(4—fluorophenylamino)pyrimidin-z-ylamlno]—N-(2—
hydroXyethyl)—N-(1—methylpiperidin—4—yl)benzenesulfon—
amide |

- 4—[4—(4—f1uorophenylamin0)pyrimidln—z—ylamlno]-N-
methyl-N-(l—pyridyl-3—ylmethylpiperidin—4-yl)benzene-

sulfonamide
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medi canents, the products of fornula (1) as defined
above and the addition salts with pharmaceutically
accept abl e i norganic and organic acids of said
products 20 of formula (I). The subject of the
present invention is in pargfcular, as nedicanents,
the products of formula (1) as defined in any one of

€¢ dtga Ebeheﬁyweasaompyrsmadenag -y25migpl obs: -

2 4 4- %4 [ 'uor op hen %L @‘tﬂ )6'e?1'21e'91%]—
bépzeaddnrfodyr éTm RGP Kl-rg]tlég ghyd opyr an- 148 yl)acet am d
@ulﬁolf‘latnéd@hg;tibi@bmbenl;ﬂleam nlo) pyr | quu 24:2 yl ani no] -
et - L din t LRernl -G erie}o
30N8d|2f'€'ﬁéﬁ'|o&§% q. [)4 -BLRyh RirRe s g RAophkhena
Myéca didet-izylyamimioet ril-) (o4 oeg G474 &id ﬁ’r?é‘ﬁﬁna?m no) -
%X’slfn di ndze %ﬂ{ﬂ&@h&ﬁ% nmet hyl pi peri di n-4-yl ) benzene
éﬂd4uhbfaiiw@mﬁ%n%¢bh$n%}E?rPH?HWﬁcﬁu gﬁ%%g]accigtable

anlc and organic acids of said products of ormula

@/ﬁ yet hyl) - N-( 1 met hyl pi peridin-4-yl) benzenesul f on-
lde 4- [4 (4f100pf|y| am nOQ pyrimdi 2ylamflo] -N
met hyl - N- (1pyj y13yl net hyl pi pedbenzene sul fonam de 47

gk Ldc . (4c 1 Luoroph i Ds 24yl animdlcular,
“The PR %ﬂyéﬁﬂé“9n¢%ﬁﬁf6 vl g
fjﬁfgiggiigigyzroghpoéé dggglénrknguf h¥&3b%@2%%%1ned
N’tgov@”dr d;9§é hylde#-d4s (35 Cftbplcﬁweﬂ f | uor opheny! ami no) -

1 ot |an1 E#- A ber f@ﬁino]-
sulzoh‘éﬂ{‘de ‘hy *%ﬁ‘l’ ?%Pé£%ﬁ in%yrgg %JI'OH giel ts with, .
P@éﬁﬂ@ﬁ@yﬁl§@$&ya@£ﬁeptnbkeetraby@ampﬁremd4onbﬂF%taml €
acids of 3 ﬂ rOHELS Lomi&in- iOyIaﬁlﬁubfnet
of ‘thé‘*pr“ést ‘t‘gtﬁ‘@%ﬁﬁ%%llégmypartl c 25 el
MRt BANENE $1 - th@mdacvémthYbPhBFél%t -4sY4LPPRES

sulfonamide '

- N—(2—dimethy1aminoethyl)—4—[4—(4—fluorophenylam1no)—
pyrimidin-z—ylamino]-N—(1-methylpiperidin—4—y1)benzene-
sulfonamide |

- 4—[4—(4—fluorophenylamino)pyrimidin—z—ylamlno]-N—(2—
hydroxyethyl)—N—(l—methylpiperidin—4-yl)benzene—
sulfonamide |

- 4—[4—(4-fluoropheny1amino)pyrimidin—Z—ylamlno]-N—
methyl—N—(1-pyridyl-3—ylmethylpiperidin—4—yl)benzene—
sulfonamide

and the addition salts with pharmaceutically acceptable

inorganic and organic acids of said products of formula

(I).

The subject of the present invention 1s also ehe
pharmaceutlcal compositions containing, as active
ingredient, at least one of the products of formula (I)
as defined above or a pharmaceutlcally acceptable salt
of this product or a prodrug of this product and a

pharmaceutically acceptable carrier.

The subject of the present invention  is particularly
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above whose nanmes are as follows: -

2-{4-[4-(4-fl uorophenyl am no) pyri m di n-2-yl am no] 15
benzenesul f onyl am no}- N (tetrahydropyran-4-yl)acetanid
e - 4- [4- (4-fluorophenylam no) pyrimdin-2-ylan noj
- N- - 48 -

met hyl - N- (1- pyri di n- 2-yl net hyl pi peri di n-4-y|% enzene:
suLf oRamicde ch\prchudtitetdfy | Sowmeed hif) 23-d g}neg above
(4-f1 uorophenyl am - bl 1ts of these products
B¥r i9h G?l}‘?rﬁ‘f‘ﬁ\éléﬁ%%%]cﬁzyl\kac?fgﬁté?h Tgsi;a eridi.n-4-vl ybenzeneyc
Fohf oftani gpeeparation of a medica ent intende

4-14-(4- 1! vl @UbA0LEY i Nitiges® yhaninbibheipg the
ﬁ)’%ra(g)%fé”tth;ﬁ% OERIP%?]L mst,hyI]P,iIPer [ dfl& 4-yl ) benzene-
suitfionidy ¢ e protelmd Xinase '

4-[ 4- (4-fl uorophenyl am no) pyri m di n-2-yl am no] - N-

met hyl - N- (1-pyridyl - 3-yl met hyl. pi.paci dipn-i4r Wbengrseuse,
Sie ofield Bet aRd t a%l%ﬁe%eﬁp ABBgEL th™

fon Salts w , . .
phar gaceyédcabbyeacdeptebieh Fher BBt 7 °
acids of said products of formula 30 (1). The subject
JPHHE present invention is also the pharnaceutical
conpositions containing, as active ingredient, at
'qgﬁéts%feeé Lher progueksnef ihoemlian( Ly 3Bugs e (UHRRI OF
a

ove or- a pharmaceutically, accept : | Lrook thbés the
pr oderadusit a 9fr odPEE Of ti(#g parsgdlﬁ%ttfllglﬁgiaa °

P;E?éﬁ@f&@ibﬁ abky sacnept chentaint erdedhEogybigctt grarment
t

e present .invention i Idd CUhaELY 48-ont hehesedideases
tAB FIGIRES Bi P%rn%léﬁl .staels defined above or of

phasnagseatli ebblg.acceptabl e salts of these products
for the preparation of a nmedi canent intended for the

treatnment or prevention of a disease. Lohi: tiongrikel
5Thet isuktiye o Qﬁetbﬁot%er?%%a%%v?wg%hggsulgji e%t of o

tgﬁepﬂféeenéf! AVEsddIct SoEhEhd ausél) as dshiimes apove
afg\:/:e’tll.e? \ggle%t;rgggo?lr ofein kKilasedehd NiAtefBBERIEOI0the

' i e
treatment or prevention of a disease chosen from th

following group: inflammatory diseases, diabetes and

cancer.

The subject of the present invention is in particular
the use of a product of formula (I) as defined above
for the preparation of a medicament intended for the

treatment or prevention of inflammatory diseases.

The subject of the present invention is in particular
the use of a product of formula (I) as defined above

for the preparation of a medicament intended for the

treatment or prevention of diabetes.

The subject of the present invention is in particular
the use of a product of formula (I) as defined above

for the preparation of a medicament intended for the

treatment of cancer.

The subject of the present invention is in particular
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The subject of the present invention is thus the use
of a product of fornmula (I) as defined above for the
preparati on of a medi canent intended for the treatnent
or prevention of a disease chosen fromthe diseases
15 indi cated above. The subject of the present
invention is in particular 4Phe use of a product of

formula (1) as defined ahov far. the, prep ' 0 ve
rbei ceren®li [t e‘i’iﬁ%‘?‘broghefeoiﬁu’ﬁ‘raea ﬁ%snta%o?c{ﬁier\%%t ig]g%
of rardi-sease eheserchrarnther Bolllidhiong lgamdst tumors.

I nfl ammat ory di seases, diabetes and cancer. The

subj ect of the present invention is in partjcular .251ar
e usePica pfodinet wfesentuiavenFigd def i HRdPaboYEY
Lor, the. prgnar aligg,of emedhGament (LNt endedef treghabove
{"€at Went “or prevention of infla tory diseases.  Mhe o
sultjeactedof folre pheseh¥ed ROt o%gimsica}rh ticaar o 30

t : luct of fornmula () as defined above
14¥i%§§?€§é%§$g§?on of a medi canent intended for the
treatnment or prevention of diabetes. The subject of

tHe PEESeatt i BEerdieonpresént pamvienlisn 1S {Re PE&L Igplar

a product qf fornul [ ).Aas Lgd @abovgs Herihba& above
pri&palati Gt of grﬁggfgaﬁgﬁtf?ﬁﬁégﬁeé ?or t .

e
tf®at teat pekpeaatépn Iﬁéf@ﬂﬁ@ﬁﬂeQﬁsthﬁtﬁ?gggnFor cancer

i nvent.i [.s,in particular 49 the use of a product of
f%h?ﬁﬁ%ﬁ%%%ﬁgé defi ned above intended for the

treatnment of solid or liquid tunors. The subject of

the. PLESSRLLI BEeNEhONpreskntpatieniam 518 hdnuRagiigilar
product of formula (1) as.def] abgve zinkerdedd dbove
t%%etPéétﬁﬁhtaofrfgﬁé%réoﬁeg%g gg? t@& c@totgxic cer
ageAt she The epuhjsediorofof medt esvaRt § nd8REPIRT £ <21

particular__10 u f, wouctiod &or il ahel )fasn of
d%??ﬂ%ﬁh%B%B% aﬁgget%g gféggﬁgtion of medi canent s
i at eodeiinéoionaneefef énedoeRerapy.

The subject of the present invention is in particular
the use of a product of formula (I) as defined above as

IKK inhibitors.

The present invention relates most particularly to the
products of formula (I) as defined above which

constitute examples 1 to 169 of the present invention.

The following examples illustrate the invention without

however limiting it.

The products of tables I, II, II and IV below also form
part of the present invention and may be prepared
according to the methods described in the present
invention and, where appropriate, also by methods known

to persons skilled in the art.

The following examples illustrate the invention without

however limiting it.




I

The subject of the present invention is in particular
15 the use of a product of fornmula (1) as defined
above for the preparation of medicanents intended for
cancer chenotherapy alone or in conbination or in the
formof a conbination as defined above. 20 The

subj ect of the present inveRPion is in particular the
use of a product of forrmula (1) as defined above as
EkKeictihiehicgdr 9arThe present invention rel ates nost
particularly to the 25 products of formula (I) as

defined above which constitut xampl esr dgd 0 46906f the
The pm&nﬂﬂmWQﬁﬂﬁﬂ%(nﬁmlnﬁﬁaf%ﬁ%%mf%% exé%%les

%;ge#g%.trra%ti%r; heti mrant eeampilebowt RbReRFSI§H t FRYSPECD
he products of tables |, Lb, glodddlhdes bel,owzalaemd 3
5 ﬂ@%ﬁ1b6aﬁﬁr%ﬁa¥%£ 5¥§%en I"nvention and may be
Haparaskd astlasvdi ng to the methods described in the
present invention and, where appropriate, also by
met hods known 35 to persons skilled in the art. The
frtdaadunce ekanpl es illustrate the invention w thout
however limting it. 50 - Experinmental part: The

nonconmer ci al am nes ysed . sLagg4q0f ddhe stage 4 of
10 pr ePoekd¥dpl of tﬁg ei%ﬁ%leg&% éthespresent inventiqudro_

5. $B¥pbe pr epanebeazydpdipes 168 nploydd HiREEY1 2™
descri bed bel ow. Procedure 1: 10 - Preparation of the
AP heTLSBd at stage 4 of exanple 3:

(1- benzyl pi peridin-4-yl)methyl am ne hydro- chloride: 5 1
geof %r{'e‘ﬂl%ﬂ'b?%hﬂéei&iﬁne-ahe dirssofiyesolviedo i 60 ™
15 8f T 133 of _a éwlsﬁl%ﬁhﬂndﬁ iyl aime im THF
15 THE T&Fe dddeéd ol Poud?By 5. 6"G 0f sodiumtriacetoxy .
bgrahydiisda. fBelbeadti by nmedbugh i 6E1 eFPAHET obHTE
borohydride. The reaction medium is left at room
temperature overnight. 10 ml of methanol are added to
the reaction medium and then the medium is heated at

20 70°C for 1 h 30 min. After concentrating to dryness and

taking up in a sodium hydroxide solution, the med%um is
extracted with dichloromethane and the chlorinated
phase is dried over Na2804. 6 g of a product are
obtained, which product ig dissolved in 109 ml of
25 dichloromethane. ToO this dichloromethane solution are
added 3.5 g of Boc20 which causes emission of C?2.
After concentrating tO dryness, the crude ?eactlon
product is chromatographed on 2a gilca column 1n ordér
to give 4.9 g of (1—benzylpiperidin—4—yl)metéy1c§r?am1c
30 acid tert-butyl ester. 1.22 g of (1-benzylpiperidin-4-
v1)methylcarbamic acid tert-butyl ester = are kept
stirring in 40 ml of 2N hydrochloric ether. After one
night, the reaction medium is filtered in lorder to
obtain 0.9 g of expected product in hydrochlorlde.ﬁorm.
* - preparation of the amine used at stage 4 of
example 15: (1—benzylazepan—4—yl)methylamine hydro-‘

chloride:
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tenperature overnight. 10 ml of nmethanol are added to

the reaction nmedi umand then the nediumis heated at

20 70C for 1 h 30 mn. After concentrating to dryness

and taking up in a sodi um hydroxide solution, the

mediumis extracted w th-dPéhForonet hane and the

chlorinated of a product_are %%ase s dr
r

ed ove .
SBESPénCeay oDt FETT A GHRiprITiuGt PEOUPASEF vEa T AT R

%QEhmzoc_t; 25 dicchharoneihaneonko thids 2 chl o} ot hane2M
S

olution"are added 3.5 g of Bo whichh gauges ected
emlysion onCOE‘SEtthl?@rln%on&@nt ?gl?i'nght'g gr yness(,a}c he

phudeckeastl @huspobtiadineds chromat ographed on a silca
colum in order to give 4.9 g of

(1- benzyl pi peridi n-4-yl ) et hyl carbam ¢ 30 aci d 4 of
t-ephrelpairgl iest erof 1. 2Reg @MIME bews§® pi Bér i AR

yl ) methyl.gar barj | By LRt nPLiybpgest ery Ry emkept  hydro-
&gaﬂpﬁr% 2iC'Ln' 40%n§tlg)?igN hydr%chl oric ether. After one
ribglutr; i deh el nee@@aten medi umis filtered in order to
obtain 0.9 g of expected product in hydrochloride

form 35 - Preparation of the_am pe ysedasat--ShageAting
Gthe @éﬁ?ﬁﬂ@rl%:fi 15BEhLY acz“éga%-g%)[‘}l )p%t hﬁll am ne i oM
hyidio- 2chl osf da-methylke qpescddwng | 3n8art i &d oufas?

in_procedure 1_s ti W th 2rgpof 1.15 g of expected
b%??z‘&}?’a%p&%— 4EsovLldns i

one-and of a 2M solution of
netddl et aes | thurHRbHa ned of expected product are
thus obtained. 5 - Preparation of the am ne used at
stage 4 of exanple 21:
et dgadurered hyl azepan- 4-yl ) ami ne hydro- chloride
(racemate): 10 The procedure is carried out as in
procedure 1 starting .wth 2 .g of l-pgthyl@azepaagd- ane of
andFASRR TRt K" a oIt i oagn?lg}é)net&ﬁglaam ne in, ér.aF.(;_ 1)-
led&mpl of 9 expemdtaty] [ (rbietd €2 RS OB R Hgr 2R = 7Y

amine hydrochloride:

500 mg of pyridine-2-carbaldehyde is dissolved in 10 ml
of THF. 1 g of methylpiperidin—4—ylcarbamic acid tert-
butyl ester 1is added followed by 1 g of sodium
triacetoxyborohydride. The reaction medium is kept
stirring at room temperature overnight. 10 ml of
methanol are added to the reaction medium and then the
medium is heated at 70°C for 1 h 30 min. After
concentrating to dryness and taking up in a sodium
hydroxide solution, the medium is extracted with
dichloromethane and the chlorinated phase is dried over
Na2S04. 1 g of methyl(1-pyridin—2—ylmethylpiperidin-4-
yl)carbamic acid tert-butyl ester is obtained, which is
dissolved in 40 ml of a solution of hydrochloric ether
overnight. The reaction medium is filtered in order to
obtain 900 mg of expected product in hydrochloride

form.

- Preparation of the amine used at stage 4 of
example 10: 1—(ethylpiperidin—4—y1)methylamine hydro-
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Procedure 2: 15 - Preparation of the am ne used at
stage 4 of exanple 9:

met hyl (1- pyri di n- 2-yl net hyl pi peri di n-4-yl)- am ne
hydrochl ori de: 20 500 ng of pyri di ne-2-carbal dehyde is
dissolved in 10 m  of THF.5§ g of :

met hyl pi peri di n-4-ylcarbamc acid tert- butyl ester is
atlded ifel:l owed by 1 g of sodium-

tri acet oxyborohydride. The reaction nmediumis kept

stirring at_roomtenperature o night. ;10 gkagb1851 of
[Aisteh a1 B LS d e t ocat%l?cgac%ﬁ?%n %gdi um and .t hen {.he

MBddia: heatedrating0CWiah 11hg30 0 nmeAPydpipertdin”

concentrating_to.dry, _]ggg:,i akin@ d4p i Bnad saiamg of
RFARATE S ol BER8nN, R | s ety act ed With o thus
A arastetdmne 680 nde ehl oP¥REAFERIphRESHE “dr 764
over_.30 2504, 1 g of

q:rﬁllln(elé-\!gyri di n- 2=yl met hyl pi peri di n-4- yl)carbanic
acid tert-butyl ester is obtained, which is dissolved £
in 40 - of i g sobit i oghef kydmechl esed etdter stage 4 ©

overnight. The react,i.Q 2di Hm 415, f4 I ekt Ip iddedeird iro-4 -
o@ﬁ%lﬂ?f%)o%zirg of &?&gﬁqegegj%@li:lt%ijn %ydro%lrpo%rde 35

fer mmBiepayatochnlof idéie amine used at stage 4 of

exanpl e 10: 1-(ethyl piperidin-4-yl)methylam ne hydro -

52 - chloride: The procedure is carried .qut ] 1  of
exaapl pracefiurpr odeduFdr¥istar Oy it n 1 g %?arhﬂ‘le

g§%8§%§hp bdi Bedrt Onyl caibam T @Cidftemthm&gipgg%%}n—4—

gr
nmg of acetal dehyde. 680 expsei edsphoeigct of
ayecenbamight A, BF agéfttiygn 2?5?%{; am ne_used, at

Sﬁ?Q@dﬂn@tB—é@rB&aﬂﬁhydEZ:880 mg of expected product are
ne

hyl (| - pyridi n-3-yl net hyl pi peridi n-4- yl)am ne
h?BPSc%L’B%BSS'The procedure is carried out as in
exanple 1 of procedure 2 starting with 1 g of

. - ' . ;
”?tE¥E%EQ%E&%hU'45f the amine used at sFage'4. Z
example 24: methyl—(1—pyridin—4—ylmethylplperldln— -

yl)amine hydrochloride:

The procedure 1is carried out as in example 1 of

procedure 2 starting with 1 g of methylpiperidin-4-
ylcarbamic acid tert-butyl ester and 500 mg of
pyridine—4-carbaldehyde. 850 mg of expected product are

thus obtained.

- Preparation of the amine wused at stage 4 of
example 23: methyl(l-thiazol—2—y1methylpiper1d1n—4—
yl)amine hydrochloride:

The procedure is carried out as in example 1 of

procedure 2 starting with 1 g of methylpiperidin-4-
ylcarbamic acid tert-butyl ester and 532 mg of
thiazole-2-carbaldehyde. 940 mg of expected product are

thus obtained.

- Preparation of the amine wused at stage 4 of




10

15

20

25

30

35

15 ylcarbamc acid tert-butyl ester and 500 ng of

pyri di ne- 3- car bal dehyde. 880 ng of expected product
are thus obtained. - Preparation of the am ne used at
stage 4 of 20 exanple 24:

met hyl - (1-pyridin-4 ylnethyﬁﬁlperldln 4- yl)am ne

hydr ochl ori de: The procedu carri -4 -
exanpie L6of  prosea o2t B aPLFAge A ¢ ne Ly BpLEidin-s
g@%Q%ERbD%&HQb&h&oraaeylcarbantc acid tert-butyl ester
nd 500 ng of pyridine-4-carbal dehyde. 850 ng of
expected product are thus obtained. - Preparat|9n gf
tme a rrdﬁseunﬂté atisst agerdied SOt exAfp gnpzexamp.e
th 1- az t I perd dig¥ 4meyhya eridin-4-
%95!‘1 5T | ge gl-rﬁét%lrl e‘kd?%‘%lg ij_: d{:arrl ed ou» glslspg_p of
eplamztbarrmoof apv.dcedmléth%‘tEéhl FF SF h iné ™9
t_%%%n%erﬂ ANl Bhpdecar o eacisd tebdpeknﬂeﬂ egreuct
ng of thiazol e-2-carbal dehyde. 940 ng of '
@%ﬁe@ﬁ@ﬁ R3@Rict®hre thus obtained. - Preparation of
t he am ne used at stage 4 of 53 exanple 16:
rmthW(l t hi ophen-3-vy, th eri 4- ¢l )agta€e ¢ of
Hy FrGERSTS ’(ﬁ?P pr%lg‘:%du?éle(ﬁk% ca‘?ér?de =t tﬂ% din-4-
esample Lof 5 meadwdurletmlgpétetri r?g'wh %Ylé’lé%erl 0
t\hyl.p rbamc acid tert-butyl ester
nﬁd)%wé)eﬁi}%&l}n op C6}et%e 3- car bal dehyde. 820 ng of
expected product are thus obtained. 10 - Preparation
fg@é@hy§edlgt ah@geea obutexamplenlsexample 1 of

net yI 1- thlophen neth¥hp|9e i dip eaﬂ9fﬁﬂﬂékldln 4-
AR eddre is arrle out as’in £
ﬁaﬂl@f crrotedUFbuZYQtar¢$ﬁ@rmnF%l1 goef M9 °

h eridin am gcachd teft -dupadrasdt ggroduct
gﬁ% é&@eﬁ% %fca¥ﬁ:%%%§2§$ carbal%ehyde 760 ng of
expectlzds poldatcned.

- Preparation of the amine used at stage 4 of
example 26: methyl(1-pyrazin—2—ylmethylpiperidin-4—
yl)amine hydrochloride:

The procedure 1is carried out as in example 1 of
procedure 2 starting with 1 g of methylpiperidin-4-
ylcarbamic acid tert-butyl ester and 508 mg of
pyrazine-2-carbaldehyde. 7395 mg of expected product are
thus obtained.

- Preparation of the amine used at stage 4 of
example 27: (l—furan-z—ylmethylpiperidin-4—yl)methyl-

amine hydrochloride:

The procedure 1is carried out as in example 1 of
procedure 2 starting with 1 g of methylpiperidin-4-
ylcarbamic acid tert-butyl ester and 452 mg of furan-2-
carbaldehyde. 760 mg of expected product are thus

obtained.
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are.thus obtained. 4 of amne used at -
Preﬁa{?tion of the exanple 26: stage 20
nmet hyl (1-pyrazi n- 2-yl met hyl pi peridi n-4- yl)amn ne
hydrochl ori de: The procedure is carried gu% as in
ﬁ;ﬁgp:e_l ofd_25 procedure 2%starting with 1 g of

yl pi peridin-4- ylcarbam.c acid tert-put
angrbp8ragioh B aztie- 28RaFFal &%@‘%e.aggsg%gﬁeu of
FoF ﬁ’tlgdzgr:oduct 21 ©(3fhusiabtal nedyleethy P BpRPALAOR 4"
0 ] e aglne used atcgéaged%_of exanpl e 27:
g1l methi 2@9Pﬁepﬁ9Fﬁl Prdicn-4-yl ) met hyl - ani ne
hydrochl ori de: The procedure is carried out as in

exanple 1 of 35 .proc {i o
eehy I diT- 4~ 1 Car Jgerﬁ? o d'?ﬂrt”'fié tilxg.mi;; .
P AR e 20f steraivg vdthal defyde® 786 E%ﬁ’ piperidin-4-

expect ed .nr o a h bt ai ) _
LR cluty st syt geoes. i o5v exr 7 o

T an 4 of ex I ;

[itri(Btsa Iei s A AT I)p7i833er“|‘%i n[le_ %y %r?gter?y| grfior?él o
@gﬁ(ﬁﬂﬂéﬂdgg§iﬁgﬂhe procedure is carried out as in
exanple 1 of procedure 2 starting with 1 g of

met hyl pi peridin-4- ylcarbamic acid tert-butyl ester
apwbdbur® »f 3H i m dazol e- 4-car bal dehyde. 780 ng of
expected product are thus obtained. 10 Procedure 3 -
Preparation of the am ne used at sta g 4 qQf ganl g
25:Pﬂepmr@©&¢nneﬁﬁyl-$P%]:rﬁﬂ%ﬂﬁ piﬁﬁgldiﬁf4- %E 5 oF

%‘le%%%%ié‘”ége hy dr0Ghi afd de:mafithyal 901 (it ot ok 9 G- -4
. of “cthl or 0- 3, 5- dlngthoxytriazine and 3.58 g of

t ¢kl 2pataRyear pyaypchloriae:

To a solution containing 3.54 g of chloro-3,5-
dimethoxytriazine and 3.58 g of tert-butoxycarbonyl-
aminoacetic acid in 20 ml of dichloromethane are added
dropwise to 2.25 ml of N-methylmorpholine while
maintaining the reaction temperature between -5 and
0°C. The stirring 1is maintained for 4 hours and
complete consumption of chloro—3,S-dimethoxytriazine is
observed. A mixture containing 2.9 ml of methyl (1-
methylpiperidin-4-yl)amine and 2.25 ml of N-methyl-
morpholine in 10 ml of dichloromethane is added, while
maintaining the reaction temperature between -5 and
0°C. The reaction medium ig stirred at 0°C for 2 hours
and at room temperature overnight. The solvent is
evaporated and the residue is taken up in 70 ml of
ethyl acetate. The suspension is successively washed
with H20 (30 ml), 30 ml of a 10% citric acid solution,
H20 (30 ml), 30 ml of a saturated NaHCO3 solution and
H20 (30 ml). After drying over mgS02 and chromatography
on silica (eluent 10% methanol in dichloromethane), 4 g
of a product are obtained which are kept stirring in
100 ml1 of ether/HCl. After one night, the reaction
medium is filtered in order to obtain 2.5 g of expected

product.
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am noacetic acid in 20 nml of dichloronethane are added
20 dropwise to 2.25 m of N-nethyl norpholine while

mai ntai ning the reaction tenperature between -5 and

OC. The stirring is maintained for 4 hours and

conpl ete consunption of chl%?o?3,5-dinethoxytriazine

is observed. A mxture containing 2.9 m of nethyl (1

25 net hyl pi peridin-4-yl)anm ne and 2.25 m of N nethyl-
mopphpLi-aeibh 10 ehedi chhonenmetisede | 8taddd@Isnd | eOF
mal ntai ning the_reactio 0v1Pa8Bdamide
eBaMPAE Péactio%’ﬁ@ﬂ?ﬁﬁﬁfggg??%$%g£§?pg%ﬁfgrY25hours
apdrakhleemdeenper at ure overni ght. The sol vent is 30
evaporated and the residue is taken up in 70 m of

et hyl acetate. The suspension is successjvel e

which HAO(Eemyd ) is 30c3ATHId a A9% cFEri Enacuelé/a%ig 1 ot

sol ULife 42Qc63Q2 1My . wBon L of &f satutabedoNaHEOROnYL-
§bLut|on and H20 (3

. ( ). After dryin wapd 4 -
@hﬂ@ﬁﬁﬁﬁﬁﬁébhyaQBdona§g:iéé @Ehen?ylogfgé?ﬁgnolgﬁh
GhlQlOMetane) oft dxpeaftel promhmt @re B RRF AW Th:
re kept stirring in 100 m of ether/HCL. After one
night, the reaction mediumis filtered,in.order 19 . -
iaiple2 15 g- k- é4pEtuerPphnrodarino) PEEimpliy éflu%hmol
g} IE n.ne.u o834 -of -v1e¥enpkaedul fonamide
= ﬁ%aﬁb??étﬁg ?g%%%%ran-4-ylf%cetanide
hydrochl oride: 5 The procedure is carried out as in

e_%ﬁ%@% e 1 pf_ Pl OEOSNAF Em 23 bih a4 ¥y (4 £ udreplenyl) amine
t - oxgiarbonyl- am noacetic acid and 578 ng of

t et rahydropyran-4- ylam ne. 700 ng of expected pr.o t
afe thussobteédetnixthr&Exarpitaining 159 © 4L S ro-
4-[4: (4-Fl uor opheny .RO)LPYF i e Nw2=y laaifigd]1:0 m1 of 4-
NP%E%%&?%%E(1?n2?ﬁykgrggr%d¥ﬁF%Fyl)aénzenesulfe | d8sne .
St pgerdan{ ikl endpyrhen diB- By OF £¥ YU ophenyT )an ne

l?he reaction mixture is heated, with stirring, under
reflux for 2 hours. The reaction medium is cooled and
concentrated to dryness. A K2CO3 solution is added to
the residue and the medium is extracted 3 times with
ethyl acetate, washing with a saturated NaCl soluti?n
and drying over Na2S504, the crude reaction product 1s
purified by chromatography on a silica column (CH2CL2
and then 30% ethyl acetate in CH2Cl2). During the

concentration, 11 g of expected compound crystallize.
(MH+ = 224), PF = 172-174°C

Stage 2: N—4—(4—Fluorophenyl)—N—2—phenylpyrimidine-2,4—

diamine

10.5 g of (2—chloropyrimidin—4—yl)(4—f1uorophenyl)amine
in solution in 300 ml of n-butanol are heated at 140°C
under reflux in the presence of 4.3 ml of aniline
overnight. The reaction medium is cooled. The
suspension obtained is filtered. The crystals are taken

up in ethyl acetate and washed with a 10% K2C03
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To a stirred m xture containing 15 g of dichloro-
pyrimdine in 200 m of n-butanol are added 10 m of
4- fluoroaniline and then 18 ml of di isopropyl ethyl
am ne. The reaction mxture is heated, with stirring,
under 20 reflux for 2 hours3®The reaction nmediumis

cool ed and concentrated to dryne g;% t
solatded eod thar edithud a’%ﬁf"c%%ﬁiﬁ?ﬁ%ﬁs ofut ?%I%Ite Bger
%@gg'r‘{ﬁgw&ﬁbr eﬁQYéo@pettal@ oy@aﬂnia:lgp\msh atssa@gngﬁé‘élrated

pBdeti ?UIQ%ES‘:‘-‘%GU&F?‘ ﬁ%r%ﬁ?oﬁ%ﬁﬁlfled oY
shirbga teakupty( GHQCEZ s:ah:dcat hernlgcm% et WA %Ew at%%

GHeCl ! ” rafilgo, 12@1@ ebpRxael) elst 2-
@ér‘r‘poﬁ'@ g‘%jsta e;?%’%é‘&_ 2%4) (4E18025p 74% 30

phagylpyrimidine- 2 4 diamine crystallizes the
k Do ¥ 25 phenyhey rﬁﬁdtﬂea2e49bdaanﬁdeby
fﬁé¥§éﬁt4é§%f Qﬁﬂy 20N % b

rop r|md|n

4-y,
(lednml@éherﬁ’ﬁﬂam + 35§ %‘tl nin 300 M of
n- but anol are heated at 140C under reflux in the

presence of 4 3 m_of_ anil tmidie €action
LR - EI:Lﬁleorofu nlS| on orb%ygﬁthne s,

fyldngined. beffzemgxﬁtfa}rwlar@lt@kiéiﬁ #?Fl'étcl’ﬁ/“t Qcet ate
and washed with a 10% K2CO3 56 solution and than wth

a saturated NaC solution. After_ dryi ng_oyer 2SS4,
tthe oagahhrephasekrs cdA@si r AT under Smﬁ T%ream

cride, £:2acd | U IO il Puridiiced aby 0EHr owa@ogﬁfcii%#@/ in

on a silica colum (10% THF, . 5% -N-2-
THTeR Bl pe PCEF 1QRA- (4{7 8u8ropdﬁenyol\iv%’ﬁ]k_lz4 “ifttbdgieehd

By T Tt ee 22 A4 € Baniee cr y@hﬂalﬁP i zé%aJd'tFra}Jﬁblrﬁe the

concentration_an 539 et é&@u@btal nedt at
by BT IR T AT T oﬁroﬁ)ﬁé 0581 Tnd e Tt 10 Stage 3

4rpdm ( 4 Ehperapheay | ﬁﬁfno}ﬁyPPh e N poured

Bﬁnééﬂf§¥|f95¥* Qk@r'@%eBYQEQChWMé(#réﬁlpitate obtained

necked

Kk
Ch;orwﬂ@mﬁ c ag{Sq dldlgt% a{ﬂ&é&&gggns%ﬁ?éﬁ‘ &Q@é?l NidGer
dissolving the solid in 1 1 of ethyl acetate, drying

over Na2804 and concentrating under vacuum, & whitish
0il is obtained. This oil precipitates after dispersion
in 200 ml of ether. 10.5 g of 4-[4- (4-fluorophenyl-
amino)pyrimidin-z-ylamino]benzenesulfonyl chloride
hydrochloride are obtained by filtration of the

ethereal suspension. MH+ = 360, m.p. poorly defined.
1) Bioorg. Med. Chem. 2003, 13, 2961-2966

Stage 4: 4—[4—(4—Fluorophenylamino)pyrimidin-z—
ylamino]-N-methyl-N—(1-methylpiperidin—4—yl)benzene-

sul fonamide

To a solution of 400 mg of 4—[4—(4—f1uorophenylamino)-
pyrimidin-2- ylam1no]benzenesulfonyl chloride hydro-
chloride in 30 ml of dichloromethane ig added 0.16 ml
of methyl (1- -methylpiperidin-4- yl)amlne (commercial
product) followed by 0.7 ml of diisopropylethylamine.
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15 smal |l portions 7.5 g of N-4-(4-fluorophenyl)-N2
phenyl pyri m di ne- 2, 4-di am ne whil e maintaining the
tenperature around OC. The reaction mediumis left at
roomtenperature for 18 h. The m xture is poured
dropwi se, with care, over ~i €é. “The preC| pitate

obtained 20 is filtered and washe

Waeer . raaERECDdi SYSTATRY the s %3: F[ %H%’bet% roc.Jm

eatale vy nﬂgr OVEB ha2504 afrﬁeconwntrlaﬂn ngnedder 1S

vacuum a | S ai S q,ll 10 K2C03
Dl 30 acdhlods® SRhntly T 15 100

per s on et her . N
E@ﬂid}dﬁ: 4AE¢f¢4 kkmaﬁ@ph@gylwzgh ethyl acetate, the

an ”36? Y rﬁ‘é i n; 2- %%@ﬂleﬁ%*i%zeaﬂeé&iﬁp@ﬁ/éd chholi gelution

e are obtained by filtration o
ambrtéaetn sdsp@ﬂspﬁﬁr Mae S9435(3em T:)ru% oFF?céé?P pgoduct

}) Biggg e@hr@@@t A8phy96dn2966 s30iSnagecdumn
(4 uor op f yl am nQ r| m dﬁZ C}Yﬂ@ﬂ no]

Q@H‘@Ir?yl ‘N= IR R 1A S 4?le) A AR

sl § aRans dessgfedteed cmipdinh ofe 409 ainesd - :

4-[4-(4-fluorophenyl ani no) -

pyri m di n-2-yl am no] benzenesul f onyl chl ori de 'hédio- her-
QlH-oré de71 r2 30mel t bhgdipeHinGr o THE® ¢ s (A88RECBY 16 SH™ST

oofll %%/ ééﬁ@ml pi peri di n-4-yl)am ne (commerci al

pro d by 0.7 m of diisopropylethyl am ne.
- 57 The reaction mxture is kept stirring at room

terPebabupezf Qepl® hear sde Thenr eaat)i:orl 1A (d i 8H) ; 1.58
concentrated to dry nd.taken | 1 K%@fﬁ 2.73
sbrut$Bhi AfPer (Bxt Egitlggg\}w ?E BEI@I gcgtsa?fe@ th
organizei)phasesds washad) wi téh. 28 sétﬁiur 2Bl NAe Tsoll bt i o) 7

Aot nong (86 QUGTNA2SOea e clipde vemelian pGucE .07

romat og hy on ica col
(CaRCLR) foﬁt@e\e@bma%% néghan%ﬁ?n?%’ﬁ@t‘gz g%'rrg of
expected conmpound are obtai ned. 10 M+ = 471 2;

n%ﬁé'%%é%ﬁé?tﬁﬁ? g%OC (IsogogngseQﬂgrexamples 2 to 28
below is carried out following the same process as for
example 1 using at stage 4 the appropriate amines of
formula (VIII) chosen from commercial or synthesized
amines as indicated by way of examples in the
experimental part below. Moreover, according to the
values of R2, R3, R4 and R5 of the expected product,
the appropriate starting materials of formulae (II) and

(II) are used in stage 1. Thus:

- for examples 1 to 19 and 21 to 28, for which R5
represents hydrogen, the same starting material of

formula (II) is used as for example 1.

- for the product of example 20, for which RS
represents a chlorine atom, another starting material
of formula (II) is used which carries at the 6-position

the appropriate substituent, here a chlorine atom.

- for the products of examples 1 to 10 and 13 to 28 forv
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di chl oronet hane) 1H (200 MHz (CD3) 2SO0 d6, in ppm :
1.20 (d, 2H) ; 1.58 (m 2H) ; 1.90 (t, 2H) ; 2.11 (s,
3H ; 2.65 (s, 3H 2.73 15 (d 2H) 3.60 (m 1H ;
6.28 (d, 1H) ; 7.17 (t, 2H) 7.56-7.84 (unresolved
conpl ex, 4H) : 7.94 (d, 2H) 58 g 07 (d 1H); 9. 48

(broad s, 1H); 9.67 (broad s, 1 rep |
e 3y oRRict B3of RéxaFRERS M oflpg i ’be oW ?ég%a%?ag ing

Qi 10 10V 1 O & heu SANET PIJOCES sustesd faw £ax a0 e Ui ng

at stage 4 the appropriate amnes of formula (VIII)
chosen from comercial or synthesized am nes_as

i ndi et € bprodycol etamieawlar the aedpéRi neRealsFHInI

bel ow.. Mor egyers, rdj Pgr f 054-Be y2aavadieswief ci2R2R3,R3,
R G ¥t he rg‘%g%ctsa pr o%uct - the a g |atR§\3
S?llarthange mi:tl'@rl apPprebrigitcul ﬁ‘éaPFPﬂsand ? 1) ‘re thed ©

ﬁvﬁgg% ygThiis:cy for exanples 1 to 19 and 21 to 28,
for ich RS 30 represents hydrogen, the sane

starting material of formula (I1) is used as for
NawP! eafrer EObgehe privdticilof tiexaepbup2es Rotowdifoh the

R5 represents a chl or n 0 ngf starthAg 3 of
R RF AL e 35t Bf Formil %II%) % usl’gzl ggﬁf:eh carri

s
téeaiphositi end tﬂlelael;ip'r opre APEOSHBIEF t aénFarﬁéFE a?Ut as

chl or to forg Qdugks Afeztar es;h]etcpﬁ;&iuct
Che 15RaRL0 T ot OB 2 P g

gese
HobFaingd safe Stageifg WheERer FAF o?pﬁa%?%f% T In‘%lsl

U§89m§§anVI§I§”Eheoider Eerobbelproﬂac&spettedanppégct
and 12, the starting 5 materials of formula (111)

are used for which R2, R3, R4 havi the %ppropragaez

NERAInPYE, 2he2e{R2[4R34 R&uoreph@gy gmppoEpyEimi £2-

pY%%éaﬁ% ggzggggpégbh &QﬁlﬁéﬁUﬁLQ%e@rhﬁya§opyban 40vy1) -

as in stages 2 and 3 of
ezaapbeide and finally the procedure is carried out as
in stage 4 of exanple 1 by reacti ng t he product

o'tI)'LZI g?:gclercliu?:tea 1es %a"ﬂrtféé outapaP n[ | S‘Eaegé‘rﬂ N&e oéxample 1
starting with 400 mg of 4-[4- (4-fluorophenylamino) -
pyrimidin—z—ylamino]benzenesulfonyl chloride hydro-
chloride which are reacted with 204 mg of 2-amino-N-
methyl—N-(tetrahydropyran—é—yl)acetamide hydrochloride.
260 mg of expected product are thus obtained.

MH+ = 501; Melting point = 253-254°C (Isopropyl ether-

dichloromethane)

1H (200 MHz (CDs) 280 d6, in ppm): 1.28 (m, 2H); 1.56
(d, 2H) ; 3.25 (m, 2H) ; 3.38 (s, 2H) ; 3.47-3.83
(unresolved complex, 3H); 6.27 (4, 1H); 7.18 (t, 2H) ;
7.52-7.82 (unresolved complex, 6H); 7.90 (d, 2H); 8.06
(d, 1H); 9.49 (broad s, 1H); 9.63 (broad s, 1H).

Example 3: N—(1-Benzylpiperidin-4-yl)—4—[4—(4—f1uoro—
phenylamino)pyrimidin—Z-ylamino]—N—methylbenzene-

sulfonamide
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formula (M I1) in order to obtain the expect ed
product. 15 Exanple 2:

2-{4-[4-(4-Fl uorophenyl am no) pyrim di n-2

yl am no] benzenesul f onyl am no} N-(tetrahydropyran-4-yl )
- acetam de The procedure-i &3carri ed out as in stage 4

Z;FZégggkﬁhéﬁbéﬁ%§%$%%4%%)g%éhagogn age 4 of example 1

Slegn 2; 2 0ed begzepesuktdayl(clilocrdphiepademine) -
rpgftr%flll V\-I{‘]I CyP ar.e rgact ed w t];Eo 8,41 gy gﬂlgrmno MNydro-
RHrpG o | dﬁlchZGOa:mg ofreex:pedt edﬂ}oﬁl@)du@ﬁzafr’@ thek  (3-

obta| ed, Serbsr 284C
Héb‘;ﬁ h é\éc;‘}}rretrﬂlghne) 1H (200 %@z (CD3)
m ey o epmf)ctedl maoczuﬁt Aye thugebuyingd- o)
3 25 (m 2H); 3.38 (s, 2H); 3.47-3.83 (unresolved
conplex, 3H); 6.27 (d, 1H); H) -
(M es b 47 Mehﬂes PEHPT: 7. b%g {150 §|) 1585623’3’? Hener
HonfoAhdbioas s, 1H; 9.63 (broad s, 1H).
anple 3: N-(1-Benzyl pi peridin-4-yl)-4-[4-(4- quoro-
phenyl am no) pyrim di n-2-yl am no] - N-net hyl benzene-
syfthlam (N/EEz- 6131)3 JThes®r d6edume R&Mcart i €8 S #&)iin 1-57

age 13 e§2”ﬁ %H ) St 3r gy Wi th)40G g ofd, 2H) ; 3.40

% flﬁorop amno}% pyrlmdlrlZyveﬁ_Wno]7 07-7.38
b(mzen@ﬁ&nl for$y|62chl ori delyd ¢Rl or'fde ch are

§§ﬁ£ VL8 252opB1ek,(1- 73) ; 7.56-7.85 (unresolved

nzgler|d|n4 | ).met hyl ami ne 0 e. Q
oflO@ébgéltoea r'odu ;r§{]¥u§n5%?%§%gg %%/h%rlleg 5% M. 94

Meht i ) poigntos= (kB6-10LC ¢ 1 s8prbpypbdether ) ; 9 67 (broad
di chl gromet hane) 10 1H (200 Mz (CD3) 2S0 d6, in ppm
1é§(d oH) : 1.57 (m 2H): 1.94 (t, 2H): 2.66 (s,
2.76 (d, 2H); 3.40 (s, 2H): 3.62 (m 1H): ©.29

( —§8‘i‘5—h=§5— §,0%: 11 3Benbynposebuedinonpbeyl) Hy;(2-
(unresol ved 1 1-N- methylbenzene-
fluorophenylamlno)pyrlmldln 2-ylamino

sulfonamide

The procedure is carried out as in etage 4 of example 1
starting with 400 mg of 4—[4—(4-f1uorophenylamino)-
pyrimidin—2—ylamino]benzenesulfonyl chloride hydro-
chloride which are reacted with 200 mg of (l-benzyl-
pyrrolidin—B—S—yl)methylamine (commercial product) .

298 mg of expected product are thus obtained.

MH+ = 533; Melting point = 154-155°C (Isopropyl ether-
dichloromethane); op = -21.4 (C = 0.116, MeOH)

18 (200 MHz (CD3) 280 dé6, in ppm): 1.44 (m, 1H); 1.76
(m, 1H); 1.93-2.35 (unresolved complex, 6H); 2.56 (m,
1H); 2.66 (s, 3H); 4.46 (m, 1H); 6.30 (d, 1H); 7.19 (4,
2H); 7.55-7.80 (unresolved complex, 4H); 7.97 (4, 2H);
8.10 (d, 1H); 9.49 (broad s, 1H); 9.69 (broad s, 1H) .

Example 5: 4—[4—(4-Fluorophenylamino)pyrimidin—z-yl—




15 conplex, 7H); 7.56-7.85 (unresolved conpl ex, 4H);
7.94 (d, 2H) ; 8.08 (d, 1H) ; 9.48 (broad s, 1H) ;
9.67 (broad s, 1H). Exanple 4:

N- (1- Benzyl pyrrolidin-3-S-yl)-4-[4-(4 20

f 1 uor ophenyl ami no) pyri m di-n£2- yl am no] - N- net hyl benzene
- sul fonam de The procedure is carrj.ed out,.as ] age
Antifn o xamules Hy 1 -9%-aldtmeg R HY - ﬁ‘dgub'f:% "yl )%erwer%
4-[.4- (4- f.l yor ophenyl am no) - 25

@#&rﬁ%ﬁn{]l-% yl am no] benzenesul fonyl chl ori de hydro
chloride which are reacted with 200 ng of (1-benzyl - 1
oy %ﬁ&ééﬁ&@-yé)a@fhyéamne tsormestrge pr eduSpmple

of expecte roduct_.ar g thus d1ebhey Mt ro) -
SERTNEN | Nt PR n?Oﬁ 154- f§5C%(I[gop(r4gj|cj)]Et3/1 SHy

| ether.-
LEid 7 DRt hayledmimb) beizem¢gEionyhe, ﬁg%qf?.rfﬁ ( Zdﬁfdr?—
]9B,é€£g%-§§g%g%’ LpPPRLsctddgddwifn 1Hpo ol. && (wgcemic

nresol ved conpl ex, 6H); 2.56 1
JﬂratbymB&néshyﬁjﬁryghiéén(hgﬁméh?%gb (d, 1H)&J‘;[B“‘7“.‘e}gc al

. %9&%£a7' 55-7.80 (unresol ved conplex, 4H); 7.97 (d,
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1245 mgxggpégbsé@aé Dra3ulProad Snudtbbedifda(broad s,

4-[4-(4-Fl uorophenyl am no) pyri m din-2-yl 60 -

am_no] -N-nmet hyl - N-(1- | gy K=Bl_i1Gi1R3- yi 9dierzerie-ether -
stiiit orarfixde %eel’ﬁ’%%egﬁégyi S carried out as in st age 4
ofiiexaspbeethabestarting with 400 ng of 4- [4-

(4-fl uorophenyl am no) -

pyrim di n-2-yl am no] benzenesul fonyl \ chlLori,de hydf@y. 1.76
chHor (206 WHzh (6P2) r 8&Ct & wi th &é‘?}) 9 Ic:)Lf 4r4ac(é‘Pﬁ c il (
e hyl (g et hybpyr sel i dinredoveshi nenptemmesdidl 2-56

product). 10 215 ng o pect r oglu e thus 7.19 (t,
oBHAinéd 6 oNHF = 457, 1l?! i S%l{)g’t gugs g

C .

( bSOpr opyds et Jew - (unchbotoedt RameYexH (300 Mo { CEB) )ZH)'
580.d6,, J n.ppm o 4 1) 1)1 8 6o Mbrkdd 5, 1H) .
1.8931-02.@5 (%ﬂr’es%l%eéf(%gg?pl ex, 6H); 2.56 (m 15 1H)
2.66 (s, 3H) ; 4.46 (m 1H) ; 6.30 (d, 1H) ; 7.19 (t,

Example 6: N-(1,1—Dioxotetrahydro‘156’thl°phen—3—Yl)_4—

[4—(4—f1uoropheny1amino)pyrimidin—2-ylamino]—N-methyl-

benzenesulfonamide

The procedure is carried out as in stage 4 of example 1
4—[4-(4—f1uorophenylamino)—
chloride hydro-

starting with 400 mg of
pyrimidin—2-y1amino]benzenesulfonyl
chloride which are reacted with 158 mg of racemic 1,1-
dioxotetrahydro-1D6—thiophen—3—y1)methylamine
(commercial product) .

200 mg of expected product are thus obtained.

MH+ = 492; Melting point = 236-240 °C (Isopropyl ether-

dichloromethane)

1H (200 MHz (CD3) 250 dé, in ppm): 2.06 (m, 2H); 2.69
(s, 3H); 2.78-3.25 (unresolved complex, 4H); 4.78 (m,
1H); 6.30 (4, 1H); 7.19 (t, 2H); 7.60-7.80 (unresolved

. 9,74
complex, 4H); 8.10 (d, 1H); 9.5} (broad s, 1H);
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2H) ; 7.55-7.80 (unresol ved conplex, 4H) ; 7.97 (d,
2H) 8.10 (d, 1H); 9.49 (broad s, 1H); 9.69 (broad s,
1H). Exanple 6:

N- (1, 1- Di oxot etrahydr o-106-t hi ophen-3-yl)-4 20

[ 4- (4-f1 uor ophenyl ani no) pyr PAi di n- 2-yl am no] - N- net hyl -
benzenesul f onam de The procedure is carried out as in
dbaged4 sof 18anple 1 starting with 400 ng of 4- [4-
(4-fl uorophenyl am no) - 25

yrim_din-2- noj benzen I riqder shydr-o
%EEEEH_&A_ANthy H%n‘:agrngigy %%'li({]lqmé% 19 £ gcem c1,1-
&1 Qe@iopihiemipi did-nt) @ytrhiingyshien-23-yll st yﬂ\h'(i‘ieﬁé'l ylbenzene-
(S"’ng I Ci, % product) 200 ng of expected product are

30 M = 492; Melting point = 236-240
C (Isopr opyl et her- di chl or onet hane) 1H (200 WHz (CD3)
§§%é%%?2 é%é%&é@1o@tbas 2n69ta§5 @Spf3Hﬁample 1

unresolved co ex,
G3oting 1hyith 7. 490 (19 g%f Até‘o 4 %&u%un?hsa vemlrlo
g@ﬂﬂﬁ@ﬁlﬁuﬁ léhiHbKanﬂéﬁesuIEdﬂyxbrogul@rlng - hydro-

74 - 61 -_ (broad s, of (l-benzyl-

I@k{lf@éiﬁyf”ﬁ FRol 3 n® %H)(thel 4- %4-%0-0 "9 ( Y
raipheinyd Bre-nd) pw1mmyﬂaznw%m{¢@]\m?\¥%’e%yﬁ’%%%‘i%%
Sulfo Lde. Jhe PLOSEIUr £rd St 6@ rbeEa Dikd as i n
m% {aé'%}?eec I£)"rstartlng with 400 ng of

4 [4 (4-1l uorophenyl am no) - pyrimdin-2-ylamno]

hapzenesyhf. om GO rBShnty4r m519165|°dr i (e optrioply lararher -

reacted W th 200 my of ( be{%z OH)

el ER TR B3RS ) (Nlrret*t]ﬁﬁ ne (comTerC| al product).

318 ng of expected product are thus obtained. M+ =

S e e O T

H (20
(GD3) lHSO d5,1q n gpmlH 1. 2;51%]7? g_fq) unfeggﬁvé% ex,
2%)0 9., G%H) m 2: iﬁ)z 34 daunesobwed comd exas, 2|2)H .45
1H ; ,SJJSFD 7 fo4§ géB u%ﬁ%sbl%%éﬁ complex,

7H); 7.60 (d, 2H); 7 65-7.78 (unresolved complex, 2H);
7.94 (4, 2H); 8.10 (d, 1H); 9.49 (broad s, 1H); 9.67

(broad s, 1H) .

Example 8: 4-[4-(4- ~-Fluorophenylamino)pyrimidin-2-
ylamino] -N-methyl-N- piperidin-4-yl- -benzenesulfonamide

Stage 1: Preparation of the intermediate 4-({4-1[4-(4-
Fluorophenylamino)pyrimidin-z-ylamino]benzenesulfonyl}—
methylamino)piperidine—l-carboxylic acid tert-butyl

ester

The preparation of the intermediate 4-({4-[4-(4-fluoro-
phenylamino)pyrimidin—z—ylamino]benzenesulfonyl}methyl—
amino) piperidine-1-carboxylic acid tert-butyl ester 1is

first carried out.

The procedure is carried out as in stage 4 of example 1
starting with 800 mg of 4-[4-(4-fluorophenylamino) -
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20 (m 1H); 6.28 (d, 1H) ; 7.10-7.33 (unresolved
conplex, 7H) ; 7.60 (d, 2H) 7.65-7.78 (unresolved
complex, 2H) ; 7.94 (d, 2H) ; 8.10 (d, 1H); 9.49
(broad s, 1H); 9.67 (broad s, 1H). 25 Exanple 8:
4-[4-(4-Fl uorophenyl am no) B3& i-m di n- 2-
yl am no] - N- net hyl - N- pi peri di n-4-yl - benzenesul f onam
5L @98hiha Piepasayoupofavhéni PEETAEN 8Fe OF (r{ezi“-o["%-rg( ?(?*th
FI uor ophenyl am no) pyri m di n- 2-yl am no] benzenesul f onyl }
%ﬁdﬁ%Fﬁ9?anino)piperidine-l-carboxylic acid tert-butyl
ester The preparation of the internediate _
4- ({A-[ 42 €4-H|diorQrious protecting groups which can be
ﬁh@ﬂﬁianlno)pyrinidin-Z-XIaEinoLb nzenesukr onybymepbyl

5 us88 mavnbp HPPEFI 8PRe ST Rr BoxyI FC acid tert-butyl
ester is first carried out. The procedure is carried
out as in stage 4 of ex e t apd{Ng M t Ae8QRedy Dbe
e Zhes-Profy B?orﬁf?eﬁﬁﬁlggn%ofi’%é’% ?"Eeﬂf hthal i m da,ivn an
g%g%@cm@ﬂiﬂb[ﬁHHﬂﬁﬂd&ﬂiQKéWQﬁﬁﬁkﬂ?%Mﬁ AT Z|ne£ A y
list of .the varj pr o I RG@rAipsy Waocltirmanchetona
dSOF I7EY be°F ol 5$ge§§ﬁ%|e in pate@%eBgr% 499 995,

10 e)etHrelphoduat $od@s Oeused shdve Sy i1 désired, be
subjected to salification reactions for exanple with
an inorganic or organic¢.acid ordy tor t PBRe products
cfUs tBrmr §ot 1oPFet A8 %Cﬁi6¥naf5§gg é§§%%;§§$lled anﬁh%he
Qiésdcxfj)beﬁ‘gaﬁﬂbéoﬁtaﬂy opei cedappract | B fr@??gu&floﬁ"'e .
products describe Vv oR&epamedhbgls known to a
r%ﬁﬁﬁmﬂ??ﬁ1?ﬁc?¥1lnqgggng?gzgggﬁord?gg to the

15 Gt SorRr gk el dibdisn kitoawA%- a 15 person skilled in the
art. Illustrations of such reactions defined above are

given in the preparation of .the | as ibed o3
bEl Dustrqtions %) Suob TRECEIPEI Ay Ger jag’?’?%gf grves

ffﬁnyhé¢p£éﬁéra£i@ﬁ|dfaﬂﬂe(é%ammhgsb@eﬁﬁﬁyggdhgﬁ}?%y
comercially obtained or may be prepared according to
the customary

V),
20 The starting materials of formulae (I11), (ITID), .( )
may be commercially

(VIII) and (IX) may be known,

obtained or may be prepared according to the customary

methods known to a person skilled in the art, 1n

particular from commercial products, for example by

i a
25 subjecting them to one Or more reactions known toO

person skilled in the art such as for example the

reactions described above in a) to f).

The products of formula (II) which are therefore

30 pyrimidine derivatives and the products of formula

(ITI) which are aniline derivatives may be commercial

products such as for example dichloropyrimidine,

trichloropyrimidine, A-fluoroaniline, 3,4-difluoro-

aniline, 4—fluoro—3—chloroaniline, or aniline.

35

The anilines of formula (III) may be in particular

commercial anilines such as for example the following
trihalogenated anilines:

—3,4,5—trifluoroaniline
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nmet hods known to a person skilled in the art, in
particul ar from comrercial products, for exanple by 25
subjecting themto one or nore reactions known to a
person skilled in the art such as for exanple the
reactions descri bed above-i3pa) to f). The products of
formula (I1) which are therefore 30 pyrimdine

derivatiyes) apgoshelpneducts of formula (111) which
are aniline derjyatiy e comercial products
SAUTEREQT P ot/ gi‘aﬁ%i Oﬁlg‘%ﬂ?g}r[%%yri ni di ne,
tyightorepyflaoddoaeilane| uoroaniline, 3,4-difluoro-
ani | jne, 4-flugk scBLat9ankline, or aniline. 35 The
éﬁf?#ﬂ%goo?’ o@%gFgoglll) may be in particular
comuedtchloanibridyo5aeRI4s™Por exanpl e the fol | owi ng

Lh te¢ @Bikiimas:(vi3ié, botmmektisldgnavphsable:
&%?3$&g??ﬁgluoroaniline - 39

2-chloro-4, 6-difluoroaniline 2,4,5 -trifluoroaniline,
et s, 4f ditblriarl@an{uiiie 5smay also be commercially

-2, 4-di chl oro-5-fl uorgani kine. Jhgmankl heehpl-{ormathyl-
@V?lﬂ§b&8wner§P§Lly ggailgEFe. Thgﬁanines of fornul a

Vil atey- 4atydo seneommer cial |y avai |l abl e, such as
or exanple nethyl-(1-nmethyl- 10 piperidin-4-yl)am ne.

The ami nes of fornula (VIII dinsta 450f 4 of
exaplaesnes 4 afp ForTy a12,()vf%§§nduf§%t oggo Sreo

CQIESGal hy avaii@bles. 15, The2 pregar andond8oft@ he? 2+

nonconmer ci al aangﬁﬁgf formula (VII'l1) may be carried
CLRMRRISHed; 1Yy &G 's known to a person skilled in

the art and in particular by the three procedures 1, .
%ﬂ%?d BrEBQ%EQESQSbGHQM"Ehe20ddﬂ%dmmyﬁummmtamnp@¢$_ )
formula (VIII) may Dbe carried out according to methods

known to a person skilled in the art and in particular

by the three procedures 1, 2 and 3 indicated below 1in

the experimental part.

It may be stated that in order to obtain the products
of formula (I) as defined above in which R1, R2, R3,
R4, R5 and A have the meanings indicated abovei and
ring (Y) is such that Y represents NR7 and contélns.a
carbon bridge consisting of 1 to 3 carbons, 1t‘ is
possible to use, as starting materials, bicyclic amines
which may be obtained from commercial compounds such as
tropinone, pseudo—pelletrivine according to the
references below:

Tetrahedron 2002, 58, 5669-5674

J.0rg.Chem. 1996, 61, 3849-3862

J.Med.Chem. 1993, 36, 3703-3720

J.Chem.Soc. Perkin Transl 1991, 1375-1381

J.Med.Chem. 1994, 37, 2831-2840

By way of examples, the following compounds may be

mentioned: |
N,9—dimethyl—9—azabicyclo[3.3.1]nona—3—am1ne
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It may be stated that in order to obtain the products
of formula (1) as defined above in which Rl, R2, R3,
R4, R5 and A have the neanings indicated above, and 25
ring (Y) is such that Y represents NR7 and contains a
carbon bridge consistingof40l to 3 carbons, it is
possible to use, as starting materials, bicyclic
am nes which nay be.EWQajn from comerci a
conmpounds such as tropNn o-pelletrivine
according to the 30 refé&nences bel ow. Tetrahedron
2002, 58, 5669-5674 J. O em 1996, 61, 3849-3862
J. Med. Chem 1993, 36, 3703-3720 J.Chem Soc. Perkin
Transl 1991, 1375-1381 35 J. Med. Chem 1994, 37,
2831-284 _¥a ' ek es2 . 1 hectahtdwamgneonpounds
Ry Reve R Sraat: Eyemet
N, 9- di net hyl - 9- azabi cycl @
N, 6- di et hyl - 6- azabi cycllo[ 3 ‘ Uggan-B-anine N N\
5 N, 3-di net hyl - 3- azabi_c n[ 3/ 2. 1]doctan-8-am ne N |
N, 3- di net hyl - 3-azabi cycl o[ 3. 3. 1] nonan-9-amne Ni 10
Exanpl es of al dehydes or ketones of fornula (X) are
given in the experinental part @l amheel imting
8x angiesthys -Pra 2 é§¥ﬁ?°ﬂﬁv2n%ﬁ§ﬁwg¥sg relates to the
process according to \schene 1 bel ow for preparing
products of fornmula ( as defined above:

N/

|  nona-3-am ne 40 N N

N,3—dimethyl—3—azabicyclo[3.3.l]nonan—9—amine

N
TN/

Examples of aldehydes or ketones of
experimental part by way of

10

formula (X)

are given in the
nonlimiting examples.

15

The present invention also relates to the process

according to scheme 1 below for preparing products of
formula (I) as defined above:
F F

l o .,
Gt

: oA
N o\\ ~N )L . s‘: RB
N S, \O\ + Rra” “RB /Q/ Y )\ .
PR 0 Wt . "
N/ N éa e

20 !

Scheme 1
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FF NOONO.S N/ I SOV NCH+ RA-RB\ N/ NI O
V NRp | NN\ RS NNRB 20 Schene 1 41 1In such a
schenme 1, the radical NR8-CH(RA) (RB) represents
certain values of NR8RO as defined above wth R8 as
defi ned above and RO repredénts -CH(RA)(RB), that is

to say, as defined for RO, a linear, or_brapnch

Bt kykucadi cal sphéoaal by sude i tﬁ?@élcﬁ/?‘thl\@%é%g{r(% ((&B)
r adi ggéﬁtghque Jirom halegern at amsrandashedefithedl sbove
HyRIT OXYT ;- al Kox

<y,  NH2, NHal kyl.. N(alkyl) 2. alkylshi

whemyR8 and §Qlfaflﬁtieéb8f’euﬁ‘§§t Watr&é)rl%te)é‘%oscyc e(sé,pb ),
p g@y%sagg Qgggragyas;cmhiiglﬁoar &9t hendeinees oyt iksraIdled

substi t ut as | ndicate A &l orRAn

Ab71 cBPEIERL RTUTUHE arBRrl CREE. Nt Ry
r8Q5 85E8t dHIIm- Areint hhAl peen e St gagd h%?%rdépdcea S
or _phenyl radical opihon bst it Ht R¢1 a3, 1 Idefivieibd,
Eﬁgggxﬁﬁd ﬁﬂé’ﬁcryéseﬁ%[?hg%ginﬁi%égeyqfrog 8 to 5 Jhee
shepsglof anide ssatturesied pr 8€es3NER L] 1}5600%%°c¥my !

bﬁeﬁgir Led Qi AGSQFSi Gk Dcth hareusihemre] viest huelsi ol 1y
RHG to a _person skillgd i)n the art and in particular
asbdesEptpddabelBALFBFSENBOBYEpar ati on of Exanpl es 66

to 85. The present invention also relates to the

nmet hod 25 accolrl%Jn tQ SC abg,{ Woddl HEPasH NgH3,
BRoBGE T CYf-aTT o In%y( Ir)epélcls23 ge%tlzne. abovg{e: 0d _L.NO

Mnd- RB Crdyl Lrepresént [(G2)M-AR with A representing a
heterocycle or phenyl radical optionally substituted as
defined above and n representing an integer from 0 to

5.

The steps of the synthesis process of scheme 1 above
may be carried out according to the customary methods
known to a person skilled in the art and in particular
as described below for the preparation of Examples 66

to 85.

The present invention also relates to the method
according to scheme 2 below, for preparing products of

formula (I) as defined above:
[o]

(4]
o 3
S R c S I o e
P
h LA, LA, P
|

Scheme 2

Tn such a scheme 2, R1, R2, R3, R4, A and ring (Y) have
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NS4 R RSRLC OC ~780C ~N~A\J ~~- NS R4 N
OSNA~ ~N/ I SOl NL N NN/ \ NN 30 Schene 2
In such a schenme 2, Rl, R2, R3, R4, A and ring (Y)
have - 42 the nmeanings indicated above for the
products of formula (1).” B Steps of the process of
synthesls of schene 2 above. 5 may be %%rri d Qe t of
@mgorﬁem@im@sthendy§ﬁéﬁﬁryaﬁﬁYﬁod OLY noun t% a pergon
Eé#'ﬁfd ¥f}the art and in particular as illustrated

B 0 he preparation of exanples 152 and 156. 10

The experinental part bel ow gives nonliniting ex
fhe PEEBAEALEORE! ppradust SLOEYSIRIE (9 SEESR R e
j nyeni | on araLes ot et
seu b 8B R 8 e e
?ﬁgigﬁfﬁ:.oolfa therrressit Lledeiti RS 87 A v R fovel
SIri ro i 1
ot L Bl L QHUES o CELA! Rneonpespdisa alon ofmesampes

he products of fornmula (1) as defined
abovendnd5their 20 addition salts with gc?ds have

advantageou? Eharnacological properties. The ‘
conmpounds of the present i.nventi L 1 herefay e 1
Mhiei xpemeneRtd i PHEbi tkﬁlﬁg’sg;él,v%%n paritllhﬁlut%arfglng?mp -
and 1,25, KK i t bF aprbasoter ofedormid® 100 A IR "9 =

conmpounds of the esent _iin ' £i nhibimiti
tthe REFIeRT oﬁng?ghﬁzsﬁB%ngn q{gﬁe%}?%cﬁ?g% | nhRbRus Eng

ok nes melttdriadso wasdids dhases PRI °fd

The subject of the present invention is finally, as
novel industrial products, certain compounds of

formulae (VII) and (IX).

The products of formula (I) as defined above and their

addition salts with acids have advantageous

pharmacological properties.

The compounds of the present invention may therefore
inhibit the activity of kinases, in particular IKK1l and

TKK2 with an IC50 of less than 10 uM.

The compounds of the present invention may thus inhibit
the activation of NF-KB, and the production of
cytokines with 1C50 values of less than 10 pM.

The compounds of the present invention may thus inhibit
the proliferation of a large panel of tumor cells with

1050 values of less than 10 uM.

The compounds of formula (I) may therefore have a
medicament activity, in particular as TKK1 and IKK2
inhibitors and may Dbe used 1in the prevention Or
treatment of diseases in which the inhibition of IKK1l

or TKK2 is beneficial. For example, the prevention Or
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30 The conpounds of the present inventi

inhibit the proliferati gn of a l arget nggelrmgftmfmr
cells with 1C50 values of |less than 10 AM 35 The
conmpounds of fornula (I) may therefore have a

medi cament activity, in par4dcular as IKKL and I KK2

i nhibitors and”nay be used in the Ereve tion Qr
ﬁf@]af};(%mt of diiseases iSniihieh thé PWW?EPF?'or?%gfealsﬁﬁl °oF
%%se?§%s' %i%pe%hm 8 £ 1 ke €329 eomridresrpy egaehi oas orfor

_ atment” o di seases _such as inf 1 :
diksmatesinf lamnabases AT i | %ﬁﬁg?%&%#&%ﬂ?tmd

speh-as; Lor ex8oRE1 1 of ¢ anmeosrgoar i €%, i ncIRRATY S

eunatoid Reiter's . arthrjity ondy kst i

R .S . ‘ Y lotieC t

e¥REBaReNr i t IRSOTE Ay orr%l,fhlﬁgjé%?gf ic ar Inﬁri t i];e,s%%fgeloi
owe

resenBEkon siseaske; nmatleppeiscl er H3FLPAE P RmaLO7
B eed 376 B o s epmsmsima o
podtionedy nphsthestacngr a@@@hy’aiag‘@ngsg?ﬁg%aﬁwl " ‘I’lé&uired

rejection, 1 i-asi s - id | - fecti
ap%g%%g%ga,i%§§%%% . dergmidd,i grafit ergi ¢ rejection,

el S, ne system diseases, C '
acowd asdspi r afe¥ryatsyhdr one eerpqll% s%g%%b%grszs\égimune

%EﬁiCbgﬁ%ﬁsesﬁyoeabﬁbaﬁahnfae&EK@n,acute respiratory

[
S,
atherosclerosis,, reperfusiaon |esi
: Al
SVERHOTE der sSTGT Act ersil@gg' by %%ﬁ in D%g?g?gg;gn?y'
&, sion

Waa@icalabemsarpypengl y GERSEOSIHRFAS ATl | hetT
ﬁyﬁsﬁ;' i demi,a, c0besiiVer PRINACYSL b6rdever witirsersesi zed by
ypertetisi on, cardiovascul ar_disorders, sypdromg Xemi
lautsm]mmnefemlm sEMFas &%h la?)leé:l?lsér ggst grgnycemla'
iﬂ.l id,l Lgrsneqlqjyat,henag;@&ﬂpidgindmerulcm%ﬁpil*rry'tiSPQéYCYStiC
uceeﬁ-g | mmine iégten1defkcigg k88vakPithiNdisorders
depreTid eft %@%%ﬁmﬁ} .HFgﬁgf%s,’ regl nitirs pignentosa I
aspididins ensi huveimbunesidimades FaehpRsdutt s PG Tcular
fornsFJI a, Ii accordingt %rék 8spits, 48 onvenionephas tis
NI SibT sTBPYBpopt'Bsics mdy be useful jn
induced by immune system deficiencies, insulin-
dependent autoimmune diabetes, retinitis pigmentosa,

aspirin-sensitive rhinosinusitis.

The products of formula (I) according to the present
invention as modulators of apoptosis may be useful in
the treatment of various human diseases including
aberrations in apoptosis such as cancer: such as in
particular, but without limitation, follicular
lymphomas, carcinomas with p53 mutations, hormone-
dependent breast tumors, prostate and ovarian tumors,
and precancerous lesions such as familial adenomatous
polyposis, viral infections (such as in particular, but
without limitation, those caused by the Herpes virus,

the poxvirus, the Epstein-Barr virus, Sindbis virus and

adenovirus), myelodysplastic syndromes, ischemic
disorders associated with myocardial infarction,
cerebral congestion, arrhythmia, atherosclerosis,

hepatic disorders induced by toxins oOr alcohol,

hematological disorders such as in particular, but
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the treatnment of various human di seases i [
aberrations in apoptosis such as cance?:lgaLﬁdgggin
particular, but without limtation, follicular

| ynphormas, carcinomas with p53 nutations, hornone 30
dependent breast tunors, prestate and ovérian tunors,

and precancerous IeS|ons such as fa QS 5
mlial_ad
Wwotyeosi slinitakipnf ectgeeiCsudPE_td n %a@t?cal tasric

Bl 00 ¢ Deuled b Ly Ol o catscchiy imskrgaletal

ATUS OXVI r us the st ein-Ba S, grelel]
W$t|smaﬁ>(sllcf%15 a&’dehﬁvﬂéﬂ"ﬁ |’ odtf/stgl (éV[éLtt }{1('?(12 nldl%)lrres Fon

§ggﬁbgosggsordgéslassddbabedamtlkh@%@&ar igeases ' and
arction cerebral congestion, arrhythm a,
@@ﬁ@?éscler03|s, hepatic di sorders induced by toxins

or aIcohoI hemat ol ogi cal di sorders such as in

particula ef%%t 44, ; itchQuad ivHd aldmrourats ontoomdiond ato
&tiC anem a, degenerati ve_ di seases of . e
ﬂhecMHmHaﬂuﬂmﬂha%@s@%ﬁ%%%%ﬁeﬁsaFﬁlﬁékY|cﬁ Bt by in

@%%h%¥e ﬂﬂgﬁéub9notﬂéﬁEﬁwﬁﬂiﬁéﬁatrwstdcseagﬁgysych as

ney di seases and cance
onarshnecomaARS aEcar o Lo PR REER op e

g&ghgque@ﬁanﬂﬂndﬁsenuhsunauﬁeélbY\t@%ep¥?%hfﬁ€§Fl%? of

th
Tty freror v

er oscl er.os
irhedireeades caasedrbyishe pmEYTHr o exa@$ 2Pflero-
Va lﬂé@is :B4%Itls C%&Eﬁosﬁ@glogeﬁesmesaad fnllow1ng

toid a neur of i br onat osi t
aﬂgmﬂnﬁaﬁtXMﬂQﬁnuﬁ%SQ?%ﬁBS|%ur$%é¥eno§?§afg??@%ﬁﬁan

AIHh OTs ass Ul aatgisngeyersi,s el ferderd e Ghock

hypertrophi c scars, angio
_ _ genesi s and endot oxi c
These nedi canents flnd their use in ther shock.

paiddcul asdi camdiet ¢ r edindnt theigr evEift i of y’th$§%8§es
g%ﬁgﬁﬁﬁiﬁﬁthu %%*ﬁ?é%k%@h%h%rmﬂﬂéééﬂﬁﬂdnwbﬁfdaebages

t unor [
caused or exacerbated by the prollferatlon of cells and

in particular of tumor cells.

As inhibitor of tumor cell proliferation, these
compounds are useful in the prevention and treatment of
leukemia, both primary and metastatic solid tumors,
carcinomas and cancers, in particular: breast cancer,
lung cancer, cancer of the small intestine, cancer of
the colon and rectum, cancer of the respiratory tracts,
of the oropharynx and of the hypopharynx, cancer of the
esophagus, liver cancer, stomach cancer, cancer of the
bile ducts, cancer bile vesicle, pancreatic cancer,
cancer of the urinary tracts including kidney,
urothelium and bladder, cancers of the female genital
tract including uterine, cervical and ovarian cancers,
chloriocarcinoma and trophoblastoma; cancers of the
male genital tract including cancer of the prostate,
the seminal vesicles and the testicles, tumors of
the germ cells; cancers of the endocrine glands

including cancer of the thyroid, the pituitary gland
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As inhibitor of tunmor cell proliferation, these

compounds are useful in the prevention and treatnment

of 25 |eukenmia, both prinmary and netastatic solid

tunors, carcinomas and cancers, in particular: breast

cancer, lung cancer, cancé5 of the small intestine,

cancer of the colon and rectu cancer of the

dﬁ@plrﬁhery adaens] gdendfe or §5AEr ynE3RTE of tﬁﬂ?ludlng

%%(rg ha&}{Qa%cer c%?%g%swest%% Ihad Ldiey n e
Q e e_duct

vastohe; bam@F§a9|c§ﬁ%uﬁﬁalnta. %r Fv?ﬁé g??ﬁ% yllaﬁ%1d

gacts including ki daeyingesot hel i um and bl addeémcluding
cancers of the female g

A BFPRBLOBAT yi S OBAT O%g%lgias£5ﬁ§£ 'r"¥é5£ﬂ5blastomas,

an c
ﬁ@uﬁih@xﬁaﬁpl nodtr éibba $ tophs bl asf}?,ﬁ%ﬁf@mer dNeRFLRFPmMaS ;
ga gﬁg%% 19eglCﬁghgﬁkughﬁgr%anQ%hk@hﬂd§3éﬁdﬂﬁaﬁ(hcute

s“and the testicles, tum
ggmphceﬂlsleuaameas ofClFE ey dﬁﬁﬁﬁ§“2$ngr dﬁ$§?c

Can doﬁ.efaﬂg E_er Qindontilke 1RidgHJiaT ylegimma Ahlewpinas,

rena ands; skin_canc [
hénamgpmﬁﬁ@aswelghoﬁﬁ% :§ar88ﬁgs H l]!{Iugglr’lg zﬁ%%ﬁln oF
$8hE6ABK 1 huNol gthotdie, brammaldﬂas,nerveSIOPﬁe YR Rt
the nenjnges, including 5 astrocytomas, gliomas,
§PMeBR&SEEfms, retinobl astomas, neuri noms,
neuroblastonas schwannonas, neningionas;

gg”at ‘%ﬁf* e o?alth%” oddHPr Shvbeukeni as siichpasticular

0|d ["euk acut el oid | eukem a
mheonpmblm?@h@mé ﬁ@ék@ﬁﬁaascﬁPgﬁp S|-ynphoi d | eukeni a
ﬁggoLonas 10 plaznocytonas T or B ceII | eukem a,

gkin or nonHodgki n honma
rorteiang Houia: Pt Beenin iy TR o St Sconhdiies) o

E@&g@uboq1nsmwwlbﬁtadmﬂnustefﬁdcnmb¢ﬁ%b%%®§1%%fWhEH one
as foll ows. 0 15 Accor ding.ta tpggpé&g&@gsl n\iej’ltp@fltlt:hEar
SEpBEhA( GRS muPs (1) be_adm ni ster

@emlﬂmtdmmampmm such as alkylatlng agen(aE
alkyl sulfonates (busulfan), dacarbazine, procarbazine,

nitrogen mustards (chlormethine, melphalan, chlor-

I N
such as

ambucil), cyclophosphamide, ifosfamide; nitrosoureas
such as carmustine, lomustine, semustine, streptozocin;
antineoplastic alkaloids such as vincristine,
vinblastine; taxanes such as paclitaxel or taxotere;
antineoplastic antibiotics such as actinomycin;
intercalating agents, antineoplastic antimetabolites,

antagonists of folates, methotrexate; inhibitors of the

synthesis of ©purines; purine analogues such as
mercaptopurine, 6-thioguanine; inhibitors of the
synthesis of pyrimidines, aromatase inhibitors,
capecitabine, pyrimidine analogues such as
fluorouracil, gemcitabine, cytarabine and cytosine

arabinoside; brequinar; inhibitors of topoisomerases
such as camptothecin or etoposide; anticancer hormonal
agonists and antagonists including tamoxifen; kinase
inhibitors, imatinib; growth factor inhibitors; anti-

inflammatory agents such as pentosan polysulfate,




I ———————e

10

15

20

25

30

35

or nore anticancer active ingredients, in particular
antitunor conpounds such as al kylating agents such as
20 al kyl sul fonates (busul fan), dacarbazi ne,

procar bazi ne, nitrogen nustards (chlornethine,

mel phal an, chl or- anbucil’),4 ycl ophosphani de,

i fosfam de; nitrosoureas such stihe, antitopo-
tombstpabersdffst i HES %?%]B?OZo@%ﬁfgﬁé%t%neobl ast |

%Bﬁ%ﬁeagéssmrﬁ%yi Bebbstiide, 2B LHNASIVASINGS :créc;(gxﬁ ing

such as paclitaxel or taxotgrey . afhi nee ashéthramycin;
dRKPBEUBELAE  su ea%“yaccjtrll’non@c?ﬁl;ny intercalatin

agentsncant i neenladst i cammlienasibol iRERS 4Rt agoRTREgEes

of fql atees, net e; Jdxahiibjitaris ;of ihherfeyonhaspsa,
&R SPUA NS %?J]F]Pg i%ﬁgﬁ&b ues sllj!jch as 30

. i iogenic
R pARNYAUiEhoGOHNTegi &% nd L T BT T s F “thes o
synthesi $.,0f ;i Nesurateataaye adivvsinters vaccines
5%5%%F?ablne, pyrim di ne anal ogues such as
fluorouracil, gencitabine, cytarabine and cytosine s of
??gglra%giéjetobrtﬁmnhﬁaesehnhiJbi\tenislg@”ir t 5P6i SRR _
such as _canpt ot hecj [, e i desraat igancembination
Her s (ééon'§¥sEgﬁ%yagfag%§@2§% including. .1 in one
tiamxi 5108, oki mase othéi bREBEYS FﬁﬁFFHFﬁ? Sroﬁfﬁ factor
i nhi bi torsﬁatar{gli sqidY | ammiemedgemsresuc i cas [ERIES&n an
ysttﬂef ate, - 406q corticosteroid 1a%ggggr§oneand anti-
dexabetdiasone; aaHLPEGHo- igﬁﬁéféggs such as etoposi de,

ag%gﬁg}gyglégﬁti ncl udi ng . doxor ubi ci n, bl eonycin,
mtonycin and nmet hranycin; anticancer netal

conpl exes, platinum conpl exes, 5 cisplatin, .
capbopkabiact oxat i ptiae i rprésert f kBRI, +° th:lsjc_- az
triphenyl t hi ophgsph ides abkretawuies (I) as define
a‘ﬁ?iiéﬁ@%ﬁﬁgﬁr Cmc}é%e %g@ut hal i dopi de;. iﬁ”“g}?é{h%@él}/tically
agdpuvant andvatie neaddi peeBr dFHHEE o Yhe present

i nvent i t he ,¢caARoUNds oo rtArier mdids( 19F i hIRePHe-tS
aaﬁCﬁPEfoig’}LSdg?lﬁ gon‘oi nation wth one or nore other
aofi ferimpdpedifeénts useful in one of the pathol ogies

i ndi cated above, for exanple an antienetic, antipain,

a%yédggg;zctt£¥ytﬁgdpgggghtcQ%Q%%k@oﬁg@@-in particular,

as medicaments, the products of formula (I) as defined

in any one of the preceding claims whose names are as
follows: N | ]

- 2—{4—[4—(4—fluorophenylamino)pyr1m1d1n—2—y1am1no]
benzenesulfonylamino}-N—(tetrahydropyran—4—yl)acetamlde
- 4—[4—(4—fluorophenylamino)pyrimidin—Z—ylamlno]—N—
methyl—N—(l—pyridin—z—ylmethylpiperidin—4—yl)benzene—
sulfonamide e
- N—(2—dimethylaminoethyl)—4—[4—(4—fluorophenylam1no
pyrimidin—Z—ylamino]—N—(1—methylpiperidin—4—yl)benzene—
sulfonamide | )

- 4—[4—(4—fluorophenylamino)pyrimidln—z—ylamlno]—N—(
hydroxyethyl)—N—(1—methylpiperidin—4—yl)benzenesulfon—
amide | | .

- 4—[4—(4—fluorophenylamino)pyrim1d1n—2—ylam1no]— -
methyl—N—(l—pyridyl—3—ylmethylpiperidin—4—yl)benzene—

sulfonamide
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15 The subject of the present invention is thus, as
medi canents, the products of fornmula (1) as defined
above and the addition salts with pharnaceutically
accept abl e i norgani c and organic acids of said
products 20 of fornula ()47 The subject of the
present invention is in partlcular ninhs

Uhe- phodacEduoropbrRyl aTERp) R 4BEHHBA2 - a%{; ng of
%EEeEEQQEduﬂglcml(gsp%@@@maﬁes _giletayl)BBnkehkows: -

4-14-(4-1 rop l.am no) pyri m di n-2-yl am no
BE f@ﬁé@&ﬁ?oﬁy E‘g?)‘é %Et et r ahydr opyr an- 4- )ac]et am d

e Fh ah&noééh&ﬂmeﬂenhenY chioyPY4mtdRozaP Pylﬂmlno)—
e ben n b -
e B e B s i
Wﬂ'f“ndmd@' den@]loméiﬁ met hyl pi peri di n-4-yl ) benzene
2n 4 %%p?#%oro(% s?ﬁfs with pharmaceutlcally acceptable
3porganic and porga){ncmancol)é)syr fnsdaltfd 2p¥031%1|:18]0%‘|' égrmula

gﬁqrgxyet hyl ) - N- (1- net hyl pi peri di n-4-yl ) benzenesul f on-

4-[4-(4-fluorophenyl am no) pyri mdin-2-yl am no] - N-

melchydudNdcle pyf i tizk- Brgisestthyilmiguaricsi nis)- {1 ) BaRzafBIaT -

%%{}gn m(¥%ntsheny?aﬁ¥0duCts of formula (I) as defined

uor op yrimdin-2-ylam no] - N
;aaqua aihpse ylames( @r@ﬁ%lﬂ[’%%@ws ‘yl et hyl ) benzene-
oAl e hyaneeh é amino)pyrimidin-2-ylamino] -

N- 2-am noet hyl) - 4- chl 4 fI I N1 d
e e agmé] N (e A e as
suqumam@egﬁﬂmiﬁ@’ﬂﬁam?dﬁﬁm@@ﬂﬂi@ww “Wth

phar rrajgeut cal I ct St@&%echryn&ﬁﬁ%aﬂdagr \HRHEne -

sulfonamlde

- N-(Z—dimethylaminoethyl)—4—[4—(4—fluorophenylamino)—
pyrimidin—2—ylamino]—N—(l—methylpiperidin—4—yl)benzene—
sulfonamide

- 4—[4—(4-f1uorophenylamino)pyrimidin—z—ylamino]—N—(2—
hydroxyethyl)—N—(l—methylpiperidin—4—yl)benzene—
sulfonamide

- 4—[4—(4—fluorophenylamino)pyrimidin—Z—ylamino]—N—
methyl—N—(l—pyridyl—3—ylmethylpiperidin—4—yl)benzene—
sulfonamide

and the addition salts with pharmaceutically acceptable

inorganic and organic acids of said products of formula

(T).

The subject of the present invention is also the
pharmaceutical compositions containing, as active
ingredient, at least one of the products of formula (I)
as defined above or a pharmaceutically acceptable salt
of this product or a prodrug of this product and a

pharmaceutically acceptable carrier.

The subject of the present invention is particularly
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The subject of the present inventi is i [

_ onis in particular,
as nedi canents, the products of fornmula (1) as defined
above whose nanes are as follows: -

2-{4-[4-(4-fluorophenyl am no) pyri m di n-2-yl am
_ - 2- m no] 15
2enze2ele Ezn%/: am no];]- N- (te#%ahydr opyr an-Zf-yI )ath amd
- 4-[4-(4-fluorophenyl am no) pyri m di n- 2- ] =
Hﬁltehyalsel\[o@fltm |R;t1qqfuzlt3ﬁ Rt rﬁﬂrali?%}eari -2 y‘?{%gie}]r‘é‘g]nae%ve
%(%%’;?p%?ﬁ\afzgﬁicallg acceptable salts of these products
ylam noet hyl) - 4-[4-(A-flyqrophepykesi ®r the

For the preparation "0

R ind- 27y | Srewal e Norf Lofreahylisiqsers dinh- 1051 betRenE"e

- sul f.onam _de. - : -
ATEAVEEYT Phorbsh @RS N S B S AT B- 2- yI ami no] - N- ( 2-
hyld}r oxyet hyl)- N (1-rmet hyl pi peri di n-4-yl) benzene-

?T}l% 0%%%%(1%: Zgif' tﬁ)ﬁ [#csent invention is thus the use,
_t 1°U0] yphenyl an (55 Pyrimdin 2Ylan0] methyl -Ne
(dk_pye§ diyed 3ahaves hyPPivBES; TG QF?ggléHekl tsoan e

;tharrma'm?e alnld the addition salts with

: ceutically acceptable inorgani [
acids of said products of fornul ag :’;Oc(zil)nf]I _cl)_{]ganlug_ ect
ofnd he,pfasens £ i tivenpresens ahventhen BﬁaFHﬁEeG?‘chlse of

[RadEHS tof OEno- oF DAL s a1 Formara (1), 35 88 dolneos

Foduct s of formu [
abeaea et forphaf mac @uﬁdi@ﬂme}lbacjd’éﬁﬁ‘éﬁ?‘él g%% t5 tﬁ%f %Sfﬁ“:a;& fitne
pcg]]gdu%%te\,%%ltqoﬁr OgEug Ofji tBh§epraicsn afdtom the diseases
pfrar maceutically acceptabl e carrier. The subject of
t hed prasehtabevention is particularly 48 the use of
the products of fornmula (1) as defined above or of

phar maceuti cal | ccept abl e, sal . i
fBRet ﬁébéleéﬁaroa%/i glﬁe p\grggr?gl&i ?é{\néer{?gli%]r?:ﬁ%egh??}&:?eCUlar
g fpat et of ar exexhicon of &ogmydase Ty ?ﬁhgﬁiftlf“ﬁg aReve
ﬁggt It\ég #P%%gpgtfp&qt eign Ki pase chikéntThintsetbjett fok the
t present” Tnvention is thus the use, —as defined

abogerment wrirc hot eepEbeRi 9 ki #HaleSe85th A ofed "Etom the

following group: inflammatory diseases, diabetes and

cancer.

The subject of the present invention is in particular
the use of a product of formula (I) as defined above
for the preparation of a medicament intended for the

treatment or prevention of inflammatory diseases.

The subject of the present invention is in particular
the use of a product of formula (I) as defined above

for the preparation of a medicament intended for the

treatment or prevention of diabetes.

The subject of the present invention is in particular
the use of a product of formula (I) as defined above

for the preparation of a medicament intended for the

treatment of cancer.

The subject of the present invention is in particular




manmal . 10 The subj ect of the present invention is
thus the use of a product of fornula (1) as defined
above for the preparation of a nedi canent intended
for the treatnent or prevention of a disease chosen
fromthe diseases 15 indic#%d above. The subject of
the present invention is in particular the. use 0
preduese o ff o npradpry & JEPFHEH? abdve 2% o?e?ﬁréeé dbove
BLERALALY OO i MBdi oAy dMtssidatl dorlidie @Cumors .
treatment or prevention of a disease chosen fromthe
follow ng group: inflammtory di seases, diabetes and
CRCeEubIhe LS ettie obrebenpr dswen tilonents okn| parficular
particular _ 25 the .use of. a t gfy f aihtd aPove
5 det$ nedcaidve? PEPdPﬁg porfepﬁo\?%ﬁg%% o(?)a r%{Egliitcaarr.ent
i 7 engbeld f ofort hehet r caeatnensr PEeV@MRFSFS offeSistant  to

i nfl amrat or | seases. The subject of the present
i%%?ﬁ%?’é%ci%g%{é%am cular 30 the use of a product of

formula (1) as defined above for the preparation of a

"‘fﬁécéﬂﬁ tekntgndege f prekbat tirpatmtEntn ofs pievestitgrular

of diabefes. The subject of .fhe presgnt %QVSEEEFIEdi Sbove
10 jtheakSectiara 3% Bt of 5B 3duct of formul a (|

asodethaegakeretifor dhenpdipamentonisteadaddifeamsGncer

intended for the treatnent of cancer. The subject of

t FHeeBPEREREPY hvention is in particular - 49 the use

of a product of forrmula (1) as defined above i ntended

f fho! '«;t%bgf%act et ok ﬁéﬁ%@ {dh drunbes in Peerticular

subj ect the present invention.is QQ paartio.lcégli L& above
15 theeusEeofoh BrdRRIUH Phr MIFRULA) defi ned ‘above

i ppended fregdiadireat aBnineoi camanes s ingshdedntfarp cancer

cytotoxic agents. The subje resent, icpgerdd@n of
i§h?‘ﬁ°5]8?lfiag¥ﬁl &r-°Tfo Q(rhelr{usgeg}o I%A%?%Igug? g% formia

(L) casbilakined abodefined above.

20 The subject of the present invention is in particular

the use of a product of formula (I) as defined above as

IKK inhibitors.

The present invention relates most particularly to the
25 products of formula (1) as defined above which

constitute examples 1 to 169 of the present invention.

The following examples illustrate the invention without

however limiting it.

30
The products of tables I, II, ITI and IV below also form

part of the present invention and may be prepared
according to the methods described in the present
invention and, where appropriate, also by methods known

35 to persons skilled in the art.

The following examples illustrate the invention without

however limiting it.
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for the preparation of nedi canents intended for cancer
chenot herapy. The subject of the present invention is
in particular 15 the use of a product of forrmula (I)
as defined above for the preparation of medi canents

i ntended for cancer chenptherapy alone or in
conbination or in the formof a conbination as
Hepenbdenbal e0aPb: The subj ect of the present invention

is in particular the use of a product of formula (I)

as defined above as | KK inhihitors. T £sent of the
Th@enﬂPBﬁOW@FéFéé?nogplBSFtiguﬁgrléttoqﬁﬁgf 25 °

preguehsioh fof Muha (dJamaslalef phed-kdoPsefPen invention
constitute exanpl e 169 f theceuesest 1pventeod. 3
TRE R | SWicRG™ xan%?égiﬁfﬁgstratg the invention
dethoetibedhbegwwr |initing it. 30 The products of

tables I, IT, Il and IV below also form part of the
present invention and nay be prepared according to

Pmeceduiieds :descri bed in the present invention and,
where appropriate, also by nethods known 35 to

persons skilled in t art, .The f Wi exarplkes 4 of
il PESPPEPE1CRe | en?ﬁ%n v‘"’v‘.mtl;%[%ut ‘%%ﬁe\/g? Iimgt@ibng ié. _
exB@p1EXper | MEntisn DAk paited FordomnErRt Bl Lk s TEEH°
at .stage 4 of the preparation of the exanples of the

reSettS'nvention 5 may be prepared according to
procedures 1, 2 and 3 described bel ow. Procedure 1:

T e i T R
G OFe 134 4ol 51001 1 9 ol e g Sofled™”
i3 50 Jddedls fofl 1TBded 133 5. 60l acEM SePdtMontEfacetoxy-
rggggl;iffg%jr]éggz reaction medium is left at room
temperature overnight. 10 ml of methanol are added to
the reaction medium and then the medium is heated at
70°C for 1 h 30 min. After concentrating to dryness and
taking up in a sodium hydroxide solution, the medium is
extracted with dichloromethane and the chlorinated
phase is dried over Na2S04. 6 g of a product are
obtained, which product 1is dissolved in 100 ml of
dichloromethane. To this dichloromethane solution are
added 3.5 g of Boc20 which causes emission of CO2.
After concentrating to dryness, the crude reaction
product is chromatographed on a silca column in order
to give 4.9 g of (l—benzylpiperidin—4—yl)methylcarbamic
acid tert-butyl ester. 1.22 g of (l-benzylpiperidin-4-
yl)methylcarbamic acid tert-butyl ester are kept
stirring in 40 ml of 2N hydrochloric ether. After one
night, the reaction medium is filtered in order to

obtain 0.9 g of expected product in hydrochloride form.

- Preparation of the amine used at stage 4 of
example 15: (l—benzylazepan—4—yl)methylamine hydro-

chloride:
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are added followed by 5.6 g of sodiumtriacetoxy-
bor ohydri de. The reaction nediumis left at room
tenperature overnight. 10 nml of nmethanol are added to
the reaction nmedium and then the nediumis heated at
20 70C for 1 h 30 min. Afteplconcentrating to dryness
and taking up . in a sadium hydroxide sol u iégu tQ@arting
Fhei proceduast ride ced THath T A Drohet FaHE dhd T hg
whkari pageds s phrseyilezépaed 4ovee NaBGOM2 & gnbf of a 2M
product are_ obtained, .which_pr ct ksqdissQkved. ed
BOUNLOBF 95 dpgﬁb¥$8W%?ﬁanéF T@g?hisid?c Io?gne?ﬁ%ﬁ%t
$ebdlicen agke thaddethtaibed.of Boc20 whi ch causes
em ssion of CO2. After concentrating to dryness, the
crude reaction product is chromatographed on a silfa. £
coPueparatdoger of o ghee 2mang ofused at stage ©
- pi.per i gins Dty Sasdain £-30) sanirte hydro-
%éﬁ §g§¥§ﬁ'esté%%n?ﬁag'g oﬁﬁ%a-benzylpiperidin-4-
yhileatid dgasametedcid tert-butyl ester are kept
stirring in 40 m of 2N hydrochloric ether. After one

ni ght, the reaction nedi ' ilter ' e :
a0 DA prOaUct 1 Roa iR Oragoe e

farm 23§ -ofPr épacabiydnzebanhé-anencided & Mt agk £ M
of xanpl e :15; - azepa yl ymatshyy awifneexpected
ﬁV&beigﬁl%FidgsgéXEQ%E%g r%@egﬁﬁz i's car%%ed out as
inroghededuree thust atiadgecssi th 2 g of

benzyl azepan-4-one and 12.9 ml of a 2M sol ution of
nmethylamne in THF. 1.9 g of expected product are
tHHRCSMTS #ed. 5 Preparation of the am ne used at
stage 4 of exanple 21

met hyl (1- met hyl azepan~4: yl ) amni pe - | ord e 4 of
(T dc r@)rﬁof% Tﬁg p%glééedu%lgglhg cgif/%cgd %Et astgei?%
peoogdr © 11 stethiyid 1-Bvrhding 2or 1By APRREEFAIRZ 45¥ )
%&%ﬁ%fﬁ%ﬁréghfbéﬁﬂe§0|Ution of methylam ne in THF.

: g

expect ed

500 mg of pyridine-2-carbaldehyde is dissolved in 10 ml
of THF. 1 g of methylpiperidin-4-ylcarbamic acid tert-
butyl ester is added followed by 1 g of sodium
triacetoxyborohydride. The reaction medium 1is kept
stirring at ©room temperature overnight. 10 ml of
methanol are added to the reaction medium and then the
medium is heated at 70°C for 1 h 30 min. After
concentrating to dryness and taking up in a sodium
hydroxide solution, the medium is extracted with
dichloromethane and the chlorinated phase is dried over
Na2s04. 1 g of nethyl(l—pyridin—Z—ylmethylpiperidin—4—
yl)carbamic acid tert-butyl ester is obtained, which is
dissolved in 40 ml of a solution of hydrochloric ether
overnight. The reaction medium is filtered in order to
obtain 900 mg of expected product in hydrochloride

form.

- Preparation of the amine used at stage 4 of

example 10: 1—(ethylpiperidin—4—yl)methylamine hydro-
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product are thus obtained. Procedure 2: 15 -
Preparation of the am ne used at stage 4 of exanple
9: net hyl (1-pyridin-2-yl met hyl pi peridin-4-yl)- am ne
hydrochl ori de: 20 500 ng of Eyridine-z-carbaldehyde IS
dissolved in 10 M  of THF.54 g of

nmet hyl pi peri di n-4-ylcarbamc acid tert- butyl ester is
adiledifiel:| owed by 1 g of sodi um

tri acet oxyborohydride. The reaction nmediumis kept

stirring at room,tenperature qvernight.. 10 o 1851 of
FeehaRBPCeFETEddeF t&at]ﬁicé‘eriaccfuﬁ:on a?rgcedilur}m and thep fhe

pRdiubuire heakedratng0Cwioh 11hg300fi nmefppy dpiperidin=4-

concentrating to.dr 5 t akifgeWp idh@ sedioumg of
Hg&f%%aa‘écsol ctdn, )q%%gcsrregl;ulm i s ext racctégd with

diceltbaremgtieane 640 mche ol PRRRRF pHRETYSE arfed  FPe

over . Na2SO4. 1 g of

ﬁéf‘%ﬁlﬁ%’%ﬂ'pyri di n- 2-yl met hyl pi peri di n-4- yl)carbam c

acid tert-butyl ester is obtained, which is dissolved
i_n AQJHra0fi o SObst i athedf amiinechhumecdt esaher stage 4 of

ht, Th | di um.is_fi ™ 1ho4-
GHREI D03 'y of BRbBetlu BYERUAE Y hdr SEH ot de 55

fanmmindPrs@aatilaricfe t he amine used at stage 4 of
exanpl e 10: 1-(ethyl pi peridin-4-yl)nmethylam ne hydro
52 - chloride: The procedure is carried, out asmiﬁ]e 1 of
atenplE deafurgr doedwar2iet arethg Pt htt oSBr ™ -
gﬁgé;kyécgjjﬁcéerj did-A-+ iy eardraniic gaciod t eethiglpyberstdn-4-
nd 210 ng of acetal dehyde. 0 af . ex ted gy Cct of
arleathaniobt 8FAed, ‘F?%%%P‘étf;ﬁn %tteﬁ:e agnﬁéri}e usedq“%J
HA%E hof3 - ddrtexatgtyel2:880 mg of expected product are
met hyl (1- pyri di n- 3-yl net hyl pi peri di n-4- yl)am ne
H?HF%éﬂWﬁg%H%S'The procedure is carried out as in
exanple 1 of
- Preparation of the amine used at stage 4 of
example 24: methyl- (1-pyridin-4-ylmethylpiperidin-4-

yl)amine hydrochloride:

The procedure 1is carried out as in example 1 of
procedure 2 starting with 1 g of methylpiperidin-4-
ylcarbamic acid tert-butyl ester and 500 mg of
pyridine—4—carbaldehyde. 850 mg of expected product are
thus obtained.

- Preparation of the amine used at stage 4 of
example 23: methyl(l—thiazol—2—ylmethylpiperidin—4—
yl)amine hydrochloride:

The procedure 1is carried out as in example 1 of
procedure 2 starting with 1 g of methylpiperidin-4-
ylcarbamic acid tert-butyl ester and 532 mg of
thiazole-2-carbaldehyde. 940 mg of expected product are

thus obtained.

- Preparation of the amine used at stage 4 of
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procedure 2 starting with 1 g of nethyl pi peridin-4- 15
yl carbam c acid tert-butyl ester and 500 ng of
pyri di ne- 3- car bal dehyde. 880 ng of expected product

are thus obtained. - Preparation of the am ne used at
stage 4 of 20 exanpl e 24~ 53 -

met hyl - (1- pyri di n-4-yl net hyl pi peri _
eydrwdle di6idde: TREE v eeatheopEStarrrigesliyi BEbRRiatn-

Séi 3oRli8 el HofarRhaceddlea 2 starting with 1 g of
thyl pi per|d| n-4- 25 ylcarbamc acid tert-butyl ester

and 500 ng of pyridi ne-4-carbal dehyde. 850 ngy of
mctﬁ%ﬁdﬂﬂt&t iar e cdtuisedbtained@s- PRepBREATPLR of of

the anjne u t 30 e o
FEATAYES hi ool Egiﬁﬁet‘ﬁ %u o8 d.)&%ng%“%tggéﬁlp;rldm .
Mdrendfaindrd deacTte m@@'eth#fe‘/ s E&4Sred 52 o

{2 Sted ndg Wit hekpgcaled product
%ﬁ%h%r%ee% cf -4- 35 yI carbamic acid tert-butyl ester

msﬁmwbﬁamﬂd&zol e- 2- car bal dehyde. 940 ng of

expected product are thus obt a| ned. - Preparation of
t he am ne used at _st 4 of . Ie JCG tage 4 of
metARAREEA HiBbhe AL 3- 31%heet hyf“pl per| - 4- © M e

).am n
haselirgsind ar3 de: Thethyddé&mmop@e@aﬁrwé@ éﬁ/lﬁpieﬁldln 4-
e Ielof r re 2 starting with 1 g of
ﬁé%% eriqurn}%oorfﬁetgé;r bam c acid tert-butyl ester
and 527 nmg of thiophene-3-carbal dehyde. 820 ng of
n§po PLOGHET lgrecgfaﬁe@btauﬂedaslolﬁrepmaalpll@nlof of
ne

used at stage i B
r@ﬂ?ﬁﬁc@qr? hi2opRERTEL rre‘f’ﬁ)tzf’mg o?te i‘% ﬁylglpe“d n-4
hytsoebde1 ¢ deaciide ptecedouneyls mtrexed sud asS3hmg of
| (0) e f
nfe%‘ iRt el SRS 760 B | UE Nepthek ) product
adtle S2HusrgElofained.

- Preparation of the amine used at stage 4 of
example 26: methyl(l—pyrazin—2—ylmethylpiperidin—4-
yl)amine hydrochloride:

The procedure 1is carried out as in example 1 of
procedure 2 starting with 1 g of methylpiperidin-4-
ylcarbamic acid tert-butyl ester and 508 mg of
pyrazine-2-carbaldehyde. 795 mg of expected product are
thus obtained.

- Preparation of the amine used at stage 4 of
example 27: (l—furan—Z—ylmethylpiperidin—4—yl)methyl—

amine hydrochloride:

The procedure 1is carried out as in example 1 of
procedure 2 starting with 1 g of methylpiperidin-4-
ylcarbamic acid tert-butyl ester and 452 mg of furan-2-

carbaldehyde. 760 mg of expected product are thus

obtained.
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t hi ophene- 2- car bal dehyde. 760 ng of expected product

are thus obtained. 20 - Preparation of the am ne used

at stage 4 of exanple 26:

met hyl (1- pyrazin-2-yl met hyl pi peridin-4- yl)an ne

hydrochl ori de: The procedure4is carried out as in

exanple 1 of 25 procedure 2 starting with

rePebpirpériodi n-af  yFear bafieeacitfe rtaButh &%EH ot

%}%@e%?% fi@r ggucltoyg@ﬂ (BB= zmsa%bandegymetﬁ% ppefidin-4-
re us obt ai ne -

@ﬂ]ﬂﬁﬁha#@ﬁ@nﬁé@d PC§§§ exanSPe Zsreparatlon

(1-furan-2-yl met hyl pi perldln 4 yl)methyl - am ne

hydrochl ori de: The pr og ar g4 ed; put
ér)x"élmlpéof VIS5 It oce ure(g s atIF:tlt‘;Elé V\Ilthh %ﬁémb%?e Lot

@ﬁfdﬁédﬁr@m dlsltadrtlyigcamam clagi doﬁerﬂeE{}Y}PlB%éth 4-
é&ﬁéﬂ i agegt Eﬁ&?@l debyse. a?rﬁ@ m5 20fmg of 3H-

uct are thus ~obtained.

ﬁmﬂﬂazﬂhan41ﬂanhﬁ44ﬁhﬂﬂ? usd@Ca ngtgge EXBFCt8xanBFOduCt
%ﬁj [drdS3dvddazpl - 4- yl net hyl) pi peri di n- 4-
yl'lmethyl am ne hydrochl oride: 5 The procedure is
carried out as in exanple 1 of procedure 2 starting
wiidtekige0f3 met hyl pi peri di n-4- yl carbam c acid
tera-bu}y|4esteg and 452 ng of 3H
i m dazol e- 4-car bal dehyde. 780 of expected pro
ar @xtdrpmrarmrtc:n nedf 10t océ@aﬁggs usqs gpéFat |%‘i’f"§g$04 he©f

at st 306 Ao n-axarphen2y1-methylpiperidin-4-
faéﬁﬁﬁ et hyl - N—(l n%dgylpﬁggrld?n 4- 1% oiP
W) ares tafiigie H’}b(ﬁ'L To a sol ution containing
3.54 g of chloro-3,5- dinethoxytriazine and 3.58 g of

(i & orRPRAREoRT o it T | 3760g! B MerSbro—3, -

dimethoxytriazine and 3.58 g of tert-butoxycarbonyl-
aminoacetic acid in 20 ml of dichloromethane are added
dropwise to 2.25 ml of N-methylmorpholine while

maintaining the reaction temperature between -5 and

0°C. The stirring is maintained for 4 hours and
complete consumption of chloro-3,5-dimethoxytriazine is
observed. A mixture containing 2.9 ml of methyl(1l-
methylpiperidin-4-yl)amine and 2.25 ml of N-methyl-
morpholine in 10 ml of dichloromethane is added, while
maintaining the reaction temperature between -5 and
0°C. The reaction medium is stirred at 0°C for 2 hours
and at room temperature overnight. The solvent 1is
evaporated and the residue is taken up in 70 ml of
ethyl acetate. The suspension 1is successively washed
with H20 (30 ml), 30 ml of a 10% citric acid solution,
H20 (30 ml), 30 ml of a saturated NaHCO3 solution and
H20 (30 ml). After drying over mgS02 and chromatography
on silica (eluent 10% methanol in dichloromethane), 4 g
of a product are obtained which are kept stirring in
100 ml of ether/HCl. After one night, the reaction

medium is filtered in order to obtain 2.5 g of expected

product.
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20 dropwise to 2.25 ml of N-nethyl norpholine while

mai ntai ni ng the reaction tenperature between -5 and

OC. The stirring is maintained for 4 hours and

conpl ete consunption of chloro-3,5-di met hoxytri azine

is observed. A mixture conbPaining 2.9 nml of nethyl (1

25 nmet hyl pi peridin-4-yl)amne and 2.25 m of N nethyl -

nor pholine in 10 m of dichloronethane is added, while

32%9%2595@905he 6§agkm@p_tgmp@éatuﬁﬁxbetm?enst&g&nd of
! e reaction nedium.i1s stirre r ]

éﬁém§ﬂer8én1ten%é?%fﬁ?éNbig?hfaﬁyar$%%9§%l%e %)gggg%mlde

eyapecatedided the residue is taken up in 70 m of

ethyl acetate. The suspension is successively washed

with H20 (30 M), 30 m of a 10%citric, acid solution,
HRO ( 3Fodedure) nis ofcarmiadir @8 NaHOER softRfBheahd ©F
H20 ) deyi ver gnis¥2tapd-butoxycarbonyl-
gﬁ?&w@%&%iS%héE%gEéﬁbéfﬁggg ?e?uent 10% tga %I i an-4-
dingoaicerdcharrgid 4 gndof o4 Sfduclt ar Eegg? Yﬁléap%ﬁl ch
e KGR S0 g £ Rxptt el prfoceidte pddCThuAf pitagmed .
night, the reaction nmediumis filtered in order to
obtain 2.5 g of expected product. 55 - Preparation
Ghaip@eallt Ne- (4e 1 straphenydhmiag ipyF Enidin-2-ylamino} -

Z—am no- N;I( tr 4- il PLesu1f id
WW&E‘NFE) i gm(%tr%ﬂfé% réorg'elgI ﬁlrg i){g“;%gl?ri od OUt as in
exanple 1 of procedure 2 starting with 1 g of

tsetfatgz'ﬁg’ ut 0 XYLRADMH 5y A Nacet-ival yae - Jard dpbnyg Jefnine
t ropyran-4- "yl am ne. 700 ng of expected product
are thus obtained. 10 Exanple 1:

4rd 4o 4-Je)iuarap ey taitien o pytiarinding: 215l ani pg] - dichloro-
oo P B Ryt depaasay Leparide o
165 uker carsitl inree dand x tivea ddhtreli ne hig d15 S§PEPPYi b gmIne -
The reaction mixture is heated, with stirring, under
reflux for 2 hours. The reaction medium is cooled and
concentrated to dryness. A K2CO03 solution is added to
the residue and the medium is extracted 3 times with
ethyl acetate, washing with a saturated NaCl solution
and drying over Na2504, the crude reaction product 1is
purified by chromatography on a silica column (CH2CL2
and then 30% ethyl acetate in CH2Cl2). During the

concentration, 11 g of expected compound crystallize.
(MH+ = 224), PF = 172-174°C

Stage 2: N-4—(4—Fluorophenyl)—N—2—phenylpyrimidine—2,4—

diamine

10.5 g of (2—chloropyrimidin—4—yl)(4—f1uorophenyl)amine
in solution in 300 ml of n-butanol are heated at 140°C
under reflux in the presence of 4.3 ml of aniline
overnight. The reaction medium is cooled. The
suspension obtained is filtered. The crystals are taken

up in ethyl acetate and washed with a 10% K2CO3
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pyrimdine in 200 mM of n-butanol are added 10 m of

4- fluoroaniline and then 18 m of

di i sopropyl et hyl amine. The reaction mxture is

heated, with stirring, under 20 reflux for 2 hours.

The reaction nediumis coel B8 and concentrated to
dryness. A K2CO3 solution is added to the resjdue ggg
Ebeuredhurmids tietr aGttéd &3 g4t ted NGt Pl acktat o)+ "

h a id d r ted
et stsr TRl GeTR v oan MbkeRe O 25"53;% ad
by dehr ymerogy-afie EUses i T§aSE 3Bt drP ﬁ—TZCi Pahd %1 Y

%Plébﬁlta%br%.%?ltyat@n' B 1531[2&1@ chmtlmg (1% THF, 5% MGOH,
concentrati on o1 expected,.C u e B
B <HEEN2) -pp T %72&1%«%%% gmeg 991.18@@}1@}1{/&? N-2
dniAphiruan sphenpl, i ki-lairplmenquiwstmld-‘lli?@% duringhi nghe
chl f d b
anﬂe%&r‘f&pﬁ@r SRS BT ot 55 et ™Y
r‘fﬂllu:tcartoJomreﬁi‘-rea édlat m:#0C= H®d€C ref lux in the

presence of 4.3 nml of aniline overnight. The reaction
mediumis cool ed. The suspensi qn bt ai.ne

fotatsr S¢. 4FHd chdrStlator opheny, B )ﬂ acet at e

At WashesbWidde st 1K/ R or itk Myulnadrdordst t hen
vvlth a saturated NaC solution. After drying over

Na2SO4, the organic phase is concentrated under
vacuwn theeerndekedactfileskpr otdar i <2 pukiFregepy stream

%g?rﬁ)rrat aqgaplaﬁh%r}ogualflo 3@ cgkyan QQO%J@F,aM Maddd 5in

e expected N-4-(4-fl heg)él ?n;?l\l- ? _N-2-
peveriyl pyplomtdloﬂlé 2, 4-%i ani R cr Pstal I | P ke
ﬁllﬁl’alq_[gj_zlq_%ﬁanné he mmdyct mnat@bmntged the

trat 161C 3:
&?mpe(ﬁﬁqr-'lf{é)?gﬁﬁéﬁ?l er?noiraﬁ ﬁﬁatftr%oil %%Iégf left at

besenesshborwtuedl ofbde hydnochrbei deux@uae is poured

t hr ee- necked, fl ask_und ro Bt Jp ol
FHFRBETR £ ot & aCTEC at 8‘6%9615_‘!;& G388 preedpictn dtdie

pog t i DN efednd g aofd Nwashadf | u@tbpm@p:)l}@@ water. After
dissolving the solid in 1 1 of ethyl acetate, drying

over Na2S804 and concentrating under vacuum, & whitish
0il is obtained. This oil precipitates after dispersion
in 200 ml1 of ether. 10.5 g of 4-[4- (4-fluorophenyl-
amino)pyrimidin—Z—ylamino]benzenesulfonyl chloride
hydrochloride are obtained by filtration of the

ethereal suspension. MH+ = 360, m.p. poorly defined.
1) Bioorg. Med. Chem. 2003, 13, 2961-2966

Stage 4: 4—[4—(4—F1uorophenylamino)pyrimidin—Z—
ylamino]—N—methyl—N—(l—methylpiperidin-4—yl)benzene-

sul fonamide

To a solution of 400 mg of 4-[4- (4-fluorophenylamino) -
pyrimidin—z-ylamino]benzenesulfonyl chloride hydro-
chloride in 30 ml of dichloromethane 1is added 0.16 ml
of methyl(1—methylpiperidin—4—yl)amine (commercial
product) followed by 0.7 ml of diisopropylethylamine.
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phenyl pyri m di ne-2, 4-di am ne while maintaining the
tenperature around 0OC. The reaction nediumis left at
roomtenperature for 18 h. The mi xture i s poured

dropwi se, with care, over ice. The precipitate

obtained 20 is filtered andSWashed with distilled

water. After dissolving the solid in 1 1 of ethyl

Fbet ateeaalridmg NOWENTRA2SEE ak§PEoncthtFatThg ditder®CO™
Y&y Eght@r@h'@d¥7 D8 | hbgrobt arned. rédickioinl medium is
precipitates after dispersio ?% 200 of gt ti%rg K2C03
$ONSegtERtRI] 49 4 HVREESpHNY| taken P in

agi ey i Madicer2- kébcamane]thnzwme]auléOhyll caterage, the

hydr ochl ori de are obt il f
8FH@Pé§| enJSs]: o g%o égtq}fagﬁéqij%d;PI %oelutlon
BhdBithery. dibetl  Ghem Na@se4 13he29:6cll EEPA S A3t alyeCduct
Fl Uor h m iﬂm&]o 1
lﬁ-w@?ﬁg f%P ?ﬂ%% M 2 ¥ ] column

er| d|f|4 YI)b%fI zene
saHQ@Mmf@élweiﬂoba{ §<9|%umez§ﬁa&f> 488 FE2682)

1A nA ol W %@Q%W'c@ﬁ%%@hd Byl Bbttiain2dy| ani noj
éenzén%esulfonyl chl oride hydro- chloride in 30 nm of
di chl oronet hane is added 0.16 m  of

mhh)el @yinet; hyrhé)l'tp:'eﬁg} dpoidty20&ri2dé °Ceotimariiapyl ether-

Cc d by 0.7 m of diisopropylethylam ne.
%O’F)I‘?@e% &’on mixture is kept stirring at room

tenperature for 18 hours. The reaction nmediumis
C gy yness sand ifrak }Jp Ln2a 14QPo K2OMB 1.58
dof cabg g oog) Th o

er extractin
dirgaifo ipHasd i & wedhed %vlg}jh %%iat%gg%\la&f th i8>
ard then.dr Q;b oyglr Nee2SO4 6 . ’Elae cd udéHeacti bh prtodugt) ;

IS purlfled 0 on,g,Si C Uy . 8.07
TCRBaT> o) (HUE %33 o R R o 4B o %12)&1210 ho of

eo@peqn-ao} carso Uit cerce sobtldd)med.. 6710WdR= s471H);-

mel ti ng point 205-210C (I sopropyl ether-

di chl or onet hane)
The preparation of the products of examples 2 to 28

below is carried out following the same process as for
example 1 using at stage 4 the appropriate amines of
formula (VIII) chosen from commercial or synthesized
amines as indicated by way of examples in the
experimental part Dbelow. Moreover, according to the
values of R2, R3, R4 and R5 of the expected product,
the appropriate starting materials of formulae (II) and

(II) are used in stage 1. Thus:

- for examples 1 to 19 and 21 to 28, for which R5
represents hydrogen, the same starting material of

formula (II) is used as for example 1.

- for the product of example 20, for which R5
represents a chlorine atom, another starting material
of formula (II) is used which carries at the 6-position

the appropriate substituent, here a chlorine atom.

- for the products of examples 1 to 10 and 13 to 28 for
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1H (200 MHz (CD3) 2SO0 d6, in ppm: 1.20 (d, 2H); 1.58
(m 2H) ; 1.90 (t, 2H) ; 2.11 (s, 3H ; 2.65 (s, 3H ;
2.73 15 (d, 2H); 3.60 (m 1H); 6.28 (d, 1H); 7.17 (t,
2H); 7.56-7.84 (unresolved conmplex, 4H); 7.94 (d, 2H);
8.07 (d, 1H); 9.48 (broad $8 1H); 9.67 (broad s, 1H).
The preparation of the products of exanples 2 to .

20 i B2 i sR3ar Rided SRESTBH ol n§-t He rsrtg'h% pf %egggzﬁ:lng

fn?iteﬁ’%""l”@@ foMSing @St age vsddeapproprias e nes
0 formula (VII1) chosen from comrercial or

synthesi zed ami nes as indicated by way of exanples in
theroexpes | proiattpant kelaowldwrldovand decoFgPn§tegting

the 25 values of R2, RS, Rosel the axprated2, R3,
ﬁ%td?fc’ta}lstﬂg gﬁﬁ“&%ﬁ a(tleﬁg)t gérqg?ngsrrateri al's of 3 Ra
fror Miaaee (kb apgorobriasee USRHINESst dyerd. FrhusR

fo ggqﬁl tq19 and 21 to 28, for which R5 30
rléép})rxgsen se,ﬁ'y r'ogen, the sane starting material of

formula (I1) is used as for exanple 1. - for the

Rfoduct ; pf cexanpbe 20, foar altli cthdSexamplesent s0a28, the
chlorine atom another, starti erdal .3550fng 3 of
FRIFPRRAYS | )9 s CGEED Shhi 8H£ca$$i en%{ at THE 6- posi tion

t&yearAPDs 0Py | ahé €ihsfilyudite, proeedunh| b9 i ARTEEBH OPr 28

the products,of exa to 10 andal3l ity 28nkor fa®duct
V\iH"ilc:h51l_f&(~?eR3f4 Rﬁ%reg?égl %té H, H9 F, tahelsarre st ar t.i

) n
nelveniméd of if orsage (31 1W1HE Jd SPFEPEE I gmin® of
gggrﬁgfapf@fﬂffSiﬁfoﬁaéﬂpi@soﬂﬂaﬁmdtﬂé,eiﬁmbﬁmdwpi¢@pct.

materials of formula (I11) are used for which R2,
R3, R4 have the appropriate neanings, here R2, R3, R4
rERABSES! 2 H, 2 F{ 4.0 4- Nextrluaf ophesy haing) By imt ¢ 7 e
exampres 2 to 28, ibe ERUY Eol SalRaF oSG AL 4251 ) -
R R e E U R s A
psoseaui@eis carried out as in stage 4 of exanple 1
by reacting the product obtained in stage 3 with the
appropriate amne of formula (VIII1) in order to
obhei probedexpedfegapragicout as in stage ¥lof sxample 1
starting with 400 mg of 4-[4-(4-fluorophenylamino)-

pyrimidin—Z—ylamino]benzenesulfonyl chloride hydro-
chloride which are reacted with 204 mg of 2-amino-N-
methyl—N—(tetrahydropyran—4—yl)acetamide hydrochloride.
260 mg of expected product are thus obtained.

MH+ = 501; Melting point = 253-254°C (Isopropyl ether-

dichloromethane)

1H (200 MHz (CD;) 2SO d6, in ppm): 1.28 {(m, 2H); 1.56
(d, 2H); 3.25 (m, 2H); 3.38 (s, 2H); 3.47-3.83
(unresolved complex, 3H); 6.27 (@, 1H); 7.18 (t, 2H);
7.52-7.82 (unresolved complex, 6H); 7.90 (d, 2H); 8.06
(d, 1H); 9.49 (broad s, 1H); 9.63 (broad s, 1H).

Example 3: N—(1—Benzylpiperidin—4—yl)—4—[4—(4—fluoro—
phenylamino)pyrimidin-Z-ylamino]—N—methylbenzene—

sul fonamide
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15 Exanple 2: 2-{4-[4-(4-Fl uorophenyl am no)pyrim din-2
yl am no] benzenesul f onyl am no} - N-(tetrahydropyran-4-yl)
- acetam de The procedure is carried out as in stage 4
of exanple 1 20 starting w_th 400 ng of
4-[4-(4-fluorophenyl an nojy-

pyri mi di n- 2-yl ani no] bepzenesul fonyl ¢ y
AR MIRESHIGh & C58atT dOWtﬁSZ}C/)ﬂ E g @%&Qm_ple L

'Eﬁébﬂrﬂ&(tﬁiE@hydoopmgane# yKh)ddet(d ﬁﬁdgorophenylamlno)

ochloride.. 260 Of & pr od 1§{gthugld -
e e e T 0 v

g nt = 253-
(d}s]o:mmia/l ghheh- dmem orr@ﬁ@tcﬁ ne)with (288 I\/F}E (cif% (1-

i 1HEHIb r 14 3.25

%gsmgé@sp&%“ 412\%5)1‘%1%1% rile udnres}fjl vejh?:on'pl ex,

%@9 & 207 (ekpeadfed RUEIYGt axg thus oPtAIne

(unresol ved conpl ex, 6H) 7.90 (d 2H), 8.06 (d, 1H);
9.49 (broad s,_1H); (bro S . € cdher—

N1 B B F LN nPALE) 19 (32§10 550BYBEPLC et

Riesyl eremetiytie )M di n- 2- yl am no] - N- net hyl benzene-

sul fonam de - 59 The procedure is carried out as in

stage 4 of exanple 1 starting W|th 400
411 4{2@0f Migr oSSy | 290 ndp. in ppm): 23 7 <d 2H); 1.57

n apkno nzenggul(Eongk) hbomsde{dh QIHO 3.40
Dﬁlor%%j Wﬁy pLnophenzenes 3k G y

are reacted W|t l -
besmzyl pHperi di-824- Y met A fani geﬁ? d?gc &F{ Ve, 2 g T 2®
of ueXPesiwe pr odomblexe t hus) bt aﬁné@ 7M85 5(4mresolved
Mel tin LN 1 9 ; 7.94
doF XRP %ﬁe?ﬁgne) %% %H%gzo{jni\%é)%f g%éplex' i ﬁpr
1(@3 ¢H);2B).081.(67 1EH); 2H)48 1(lodogd, spHIH) 2. 86 O('s, <br°ad
3H) ; 76(d 2H); 3.40 (s, 2H); 3.62 (m 1H); 6.29
(% ]l i 7.07-7.38 (unresolved conplex, 7H);
7.56-7.85 (unresolved 15 conplex, 7H); 7.56-7.85

(EREASPL VE ﬁoﬂplﬁémzﬂiﬂyrﬂbﬂﬂdln 3-S-yl)-4-[4-(4
fluorophenylamino)pyrimidin—Z—ylamino]—N—methylbenzene—

sulfonamide

The procedure is carried out as in stage 4 of example 1
starting with 400 mg of 4-[4- (4-fluorophenylamino) -
pyrimidin—Z-ylamino]benzenesulfonyl chloride hydro-
chloride which are reacted with 200 mg of (1-benzyl-
pyrrolidin-3-S-yl)methylamine (commercial product) .

298 mg of expected product are thus obtained.

MH+ = 533; Melting point = 154-155°C (Isopropyl ether-
dichloromethane); op = -21.4 (C = 0.116, MeOH)

1H (200 MHz (CD3) 280 d6, in ppm): 1.44 (m, 1H); 1.76
(m, 1H); 1.93-2.35 (unresolved complex, 6H); 2.56 (m,
1H); 2.66 (s, 3H); 4.46 (m, 1H); 6.30 (d, 1H); 7.19 (4,
2H); 7.55-7.80 (unresolved complex, 4H); 7.97 (4, 2H);
8.10 (d, 1H); 9.49 (broad s, 1H); 9.69 (broad s, 1H).

Example 5: 4—[4—(4—Fluorophenylamino)pyrimidin—z—yl—
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(d, 2H); 8.08 (d, 1H); 9.48 (broad s, 1H); 9.67 (broad
s, 1H). Exanple 4:

N- (1- Benzyl pyrrolidin-3- S—yl) 4-14-(4 20

f 1 uor ophenyl am no) pyri m di n- 2-yl am no] - N- net hyl benzene

- sul fonam de The procedure&0s-carried out as in stage

4 olttw(eﬁ?\fr;pl e 1l st aqr];_:#% Wltlzgg.flr%ollrg%n 3-y1)benzene-
llﬂgr%nﬁd?e yl am no] benzenesul fonyl chl oride hydro

or| which are reacted with 200 ng of (1-benzyl -
pyrrol i di n-3-S-yl)nethyl am ne (commercial product).

298 MY eduneciedcar piledt out eathis sbeaenddofzexpmple 1

gﬁ%ﬂﬂ%&%%%ﬂ%ﬁﬁggnagg]%542%§5C LH%OR@QEXMO§6 %%nylamlno

mﬂaﬂnéﬁﬂylﬂmlnqﬂQQngenequ@pqyﬁ 1F§ loi %y%ro—
lo <%% %m%égé;néfé0|¥§Qc€@8p|ﬁ%thﬁkm202g560¢n1ra&&mlc

30 (d, 1
(met}m—]) 17ne5.gnwl;g>grz(qj¥ﬁe é}é?%%x( H)7(c§91;n%§C1al
?’:ﬁodu&)lo (d 1H) 9.49 (broad s, 1H); 9 69 (broad s,

23% 5% u%’%%%%%%?ﬁ%‘i‘by?? R (i i e e
am no] - N-net hyl - N- (1- et hyl pyrrolidin- 3 yl) benzene-
sul f ona c IS L opUl( T@Spirbpsllagaer -
exan‘gFg H]G‘Agu_’l[s)]“t %rtl ng&whgzgongg of 18%pkOpy
%idaxdrém@mmbnyl am no) -
pyri m di n-2-yl am no] benzenesul f onyl chl ori de hydro-
chl oride which are react W, th 12rﬁgff 1 mF‘LH . 1.76
nE hy R PP- iﬁ%‘tzhchfzﬂﬁrro??@h 3. ¢ HHWe (contrer ol
predugt).; 10, 9231@@of(uﬁxaeoileeldprc@dmﬂie%re&@hmz 56 (m,
obt ai ned It| nt /T-gl8kg)y; 7.19 (t,
(]r%bpr p?/i5 éf’he?’ﬁ? oré B‘Pfr% 6_336 (dl ]l (

) om)
23@)d67 EB-@PBYP : uhnh$qyned”gompﬁg HP7 ?%9 2H) ;
5_{upresohyedeompl ex, 16 92656(]()ffcbad1§ 1) ;
g0(§§ 3%”1 7 %y fe 1H); 6.30 (d, 1H; 7.19 (t,
. 80 (unresol ved conpl ex 4H); 7.97 (d, 2H);
Example 6: N-(1,1l-Dioxotetrahydro- 1D6—thiophen—3—yl)—4—

[4—(4—fluorophenylamino)pyrimidin—Z—ylamino]—N—methyl—

benzenesulfonamide

The procedure is carried out as in stage 4 of example 1
starting with 400 mg of 4-{4- (4-fluorophenylamino) -
pyrimidin—z—ylamino]benzenesulfonyl chloride hydro-
chloride which are reacted with 158 mg of racemic 1,1-
dioxotetrahydro—1D6—thiophen—3—yl)methylamine
(commercial product) .

200 mg of expected product are thus obtained.

MH+ = 492; Melting point = 236-240 °C (Isopropyl ether-

dichloromethane)

1H (200 MHz (CD3) 2SO d6, in ppm): 2.06 (m, 2H); 2.69
(s, 3H); 2.78-3.25 (unresolved complex, 4H); 4.78 (m,
1H); 6.30 (4, 1H); 7.19 (t, 2H); 7.60-7.80 (unresolved
complex, 4H); 8.10 (4, 1H); 9.51 (broad s, 1H); 9.74
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8.10 (d, 1H); 9.49 (broad s, 1H); 9.69 (broad s, 1H)
Exanpl e 6: N- (1, 1-D oxot etrahydro-106-thi ophen-3-yl)-4
20
[ 4- (4-fluorophenyl am no) pyri m di n-2-yl ami no] - N- met hy| -
benzenesul f onanmi de The procédure is carried out as in
stage 4 of exanple 1 starting with 400 ng of
AHebyd-o.| ddtlophenyl am no) - 25
pyri m di n-2-yl am no] benzenesul fonyl chl oride hydro
chloride which are reacted w.t 1,1-
Eampls Ty G- THS M HYGHIR Cgl§§§ ]§Ianﬁ%PnL§
(ﬂlﬁﬁﬂﬂﬁhéﬂyiﬁmmhﬂﬂgyriMMHIu}ZﬁykﬁmmnﬂkﬁNTWQﬂhMﬁbQﬂ%?ne‘
thgﬁ obt ai ned. 30 M = 492; Ml ting point = 236-240
%% et her- dichl oronet hane) 1H (200 MHz ( CD3)
280 dé, in ppm: 2.06 (m 2H) ; 2.69 35 (s, 3H);

éﬂ'geg E?dgé‘fiﬂlfg Qlc\f?rf%ﬁmbﬁﬁ( aQH}.n 4+48e( M ofldkample 1

oA b 4HAtR. 1600 g1 HPE 94514 (6#053%2’5-’%%% Yga?“z’rno
%;zrlugamafb 1&@%0@@;%@5{11]5@371 chloride  hydro-

enz olrarn —
PRSP F RrR e R VTt o002ty &er??élﬁé’ L
'Pﬁkﬁ@ﬂfd&ﬁﬁﬂ{R¥iﬂm}MHmEEhkk&m1mﬁc%ﬂqmmﬁrqnﬁlzﬁ?@#PCt
9% O SO o SARLL 100 Wkl A0 i,

uor enylan1n pyrim din-2-yl am no]
benzenesulfonyl chloride hydro 10 chl oride which are

Bact ed thy%%l?ﬁ!&; Yo ik bﬁnzsh 155°C (Isopropyl ether-
rroll I'n-3-R-yl)-Nnet n1ne (gpngf %f product) .
%omm%&%%%d S Gddé? ERLgv Pl r%ed MH+ =
533; Melting point = 154- 155C (1 sopropyl ether- 15

d| chl Ségmanﬁp%p%so %él CJ_ZP p%ﬂl_,b '\ﬁ% Hﬁ'rn(aﬂc)) M1z 83

n’lO (en) ;10 1C2 18, 2184 ;(uhrkSol v é@ﬁrﬁﬁésalveémcomplexf
21§P (g‘gg') g§>(82 3 5(S, 43 AB3 ) (445220, (. 45

.33 unresolved ngl
(m, 1H) 6 28 d, 1H) 7 10- (unresolve complex,
7H); 7.60 (d, 2H); 7.65-7.78 (unresolved complex, 2H);
7.94 (d, 2H); 8.10 (4, 1H); 9.49 (broad s, 1H); 9.67

(broad s, 1H).

Example 8: 4-[4- (4-Fluorophenylamino)pyrimidin-2-

ylamino]—N-methyl—N—piperidin—4—yl—benzenesulfonamide

Stage 1: Preparation of the intermediate 4-({4-[4-(4-
Fluorophenylamino)pyrimidin—Z—ylamino]benzenesulfonyl}—
methylamino)piperidine-1l-carboxylic acid tert-butyl

ester

The preparation of the intermediate 4-({4-[4~-(4-fluoro-
phenylamino)pyrimidin—2—ylamino]benzenesulfonyl}methyl—
amino)piperidine-l-carboxylic acid tert-butyl ester 1is

first carried out.

The procedure is carried out as in stage 4 of example 1

starting with 800 mg of 4-[4- (4-fluorophenylamino) -
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7H)y; 7.60 (d, 2H); 7.65-7.78 (unresolved conpl ex, 2H);
7.94 (d, 2H); 8.10 (d, 1H); 9.49 (broad s, 1H); 9.67
(broad s, 1H). 25 Exanple 8:

4-14-(4- Fi uor ophenyl ani no) pyr| m di n- 2-

yl am no] - N- et hyl - N- pi peri di B 4: yl - benzenesul f onam de

S 1. P f h 4- -
PurBbERy P HLABIBY? PRPGPRE ) R ho) Ciomiae & yazo

benzenead! oyl 3 reacted with 485 mg of methylamino-
nmet hyl ami. no 0 o but yl
et byl oesne) B pec 06, - pihoEyll cuaeld Lateatuty

e internedi ate
43904m§4o€4ekpagtgd product are thus obtained.

phenyl ani no) pyri m di n- 2-yl am no] benzenesul f onyl } net hyl

- 35 am no) piperidine- |-carboxyl | c tert- t _
eMHer 5 $57i rdeleury | BAiBht = P& 677&&? g ?%r%%f é%her

oat_,_cg§olrgm§§:@_gge4 of exanple 1 starting with 800 ny
4- [4- (4-f luorophenyl anmino) 62 -

pyr| m di n- 2-yl am no] benzenesul fonyl chloride hydro-
chhor i dZEO(V\hI MHzar e(emact e@SA t 485 g ofPAMthyl Anifiod - 61

| er|d| [ jd e tylapgst er.739

b 8895 gc pro (ﬂt)%\garg:L us %b?%u Eg y3H§ M_Fj ?Igmm}iHm

|\/9| t7|0n§ pa. n&umrelsml\aemcc?m%%*op% ét ﬁen27 a, 1A}

di %hl ozygmet Ha§9l71|7|9(2@91ﬂ\4%1(\,@13)c8ﬁ§16b6 ‘B PP - 94 (d,
4-1.61 (unresol ved onp 183K % 6]11_1(

2121 70 8(- %6 Z(l‘i) 1H)3 P02k d‘cf’ (ur}%Sol & BFs1 &L

627(d 1H); 716 (t, 2H) ; 757779(unreso|ved

CO”’D' €X, 42) G[é‘ (7 9%1%261503%?%13%19% %rﬁ@dln—% 46

4yﬂéa@4xﬂhﬁbM@¢h@¢wNmnMmﬁqﬁﬂmnnﬁﬁm@_@enzenesulfonamlde

3@&% rg{%t - N- pi peridi n-4-yl -benzenesul f onam de
orl 300 ng of
4 ({4-[4-(4-fl uorophenyl am no) pyri m di n-2- 20

y 3y bepzenegul f{@n}{h)ﬂﬂt—lﬁyham‘bph)apyﬂamudpr)leylrlmldln 2-

carboxylic acid tert-buty are ke rsltd I{é_qg | n

40 Tamige] r}ﬁ?d’}e@&}ﬁf(ﬁl} cl}éq%z"rﬁaﬁjt b P‘ft i ght
carboxylic acid tert-butyl ester are kept stlrrlng in
40 ml of 2N hydrochloric ether. After one night, the
reaction medium is filtered in order to obtain 220 mg

of expected product (finished product example 8).

MH+ = 457; Melting point = 205-210°C (Isopropyl ether-

dichloromethane)

1H (200 MHz (DMSO) dé, in ppm) : 1.41 (d, 2H); 1.85 (m,
2H); 2.66 (s, 3H); 2.94 (m, 2H); 3.22 (d, 2H); 4.09 {m,
1H); 6.55 (d, 1H); 7.25 (¢, 2H); 7.63 (m, 2H); 7.77 (s,
4H); 8.09 (4, 1H); 8.53-9.08 (unresolved complex, 2H);
11.05 (broad s, 1H); 11.11 (broad s, 1H) .

The product of example 8 can serve as intermediate to
all the finished products of examples 3, 9, 10, 13, 15,
16, 22, 23, 24, 26, 27, 28 by a reductive amination
reaction which would wuse the same procedure as

procedure 2.
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reaction nmediumis filtered in order to obtain 220 ny
of expected product (finished product exanple 8). 25
M+ = 457; Melting point = 205-210C (Isopropyl ether-
di chl oronet hane) 1H (200 MHz_(DMSO d6, in ppm : 1.41
(d, 2H ; 1.85 (m 30 2H ;%2.86 (s, 3H ; 2.94 (m
2H); 3.22 (d, 2H); 4.09 (m 1H) ; 6.55 (d, 1H ; 7.25

(t 2H) ; 7.63 (m 2H) ; 7.77 (s, 4H) ; 8.09 (d, 1H
16, 98 {uit esot Fedoropherylaniho) pYroBigbrodd s,

8-
S Sl T TR A Gt

py bloen zenésekbapiwsds, 9, 10, 13, 15, 16, 22, 23,

24, 26, 27, 28 by a reductive amnation reaction

mhlch mould use .t he sane procedure as rocedu

6Bhe ERAAPPEUDE AS[ £arX1EC,GMp r?e%;ﬁfhrﬁfrﬁg% ‘f Edexa‘&ple .
y%@gkapﬂlgl\l- WFthI -4I‘d—é)( ]ngochbfdl ne 2f 4+ (et ﬁythqmrqzzehlanthamnO)

y enzenes nam 3 _The pro e i | oUtvdro-
aBYT M éﬁegﬂy prERA ngfnesPa ?ﬂgﬁ %ﬁﬁ%%%xﬁg yore

dehBorddtl Lwiltzoq:iheraaydeanraa):ted with 254 mg of methyl(l—

érkghghn h@ ggkgggﬁgggﬁuthQzEmQBEOhy§EFE§?6?1?8

p e B ding- nyewpﬁﬁyﬁéieépﬂﬁpﬁ 4r§|féﬁﬁwg ¢dRGEni ori de.
205 ng of expected product are thus obtai ned. M+ =

548; Melting poj = 202-204C (l.s -
g or GHA D dliey 138 10980 VDA i st Ry e e
s dlcB2o0¢8me2Hpne)1. 60 (m 2H); 2.03 (t, 2H); 2.65 (s,
3H); 2.78 (d, 2H); 3.52 (s, 2H); 3.63 (n1 1FD 6. 27
(d, 1H); 7.06-7.29 (unresolved conpl ex, 7. 53 (d
1HH; (R.0BB-MHBO(CDahr 8561 & corpPER) : 5 2 7 @s (%H -60

i:gn gﬂgfs doslH), 201)8. 44 44, (dH)3u9; 47. wroad SH); 3.52

& (broad s,
Bl - E2R)1pi perd i n! %‘yI}HEX[46(%7qu84o 7.06-7.29
(unresolved complex, 3H) 7.53 (4, lH) 7.63-7.80

(unresolved complex, 5H); 7.93 (4, 2H):; 8.06 (4, 1H);
8.44 (4, 1H); 9.47 (broad s, 1H); 9.66 (broad s, 1H).

Example 10: N- (1-Ethylpiperidin-4-yl) -4-[4-(4-fluoro-

phenylamino)pyrimidin-Z—ylamino]-N-methylbenzene—

sulfonamide

The procedure is carried out as in stage 4 of example 1
starting with 400 mg of 4-[4-(4-fluorophenylamino) -
pyrimidin-2-ylamino]lbenzenesulfonyl chloride hydro-
chloride which are reacted with 174 mg of (1-
ethylpiperidin-4-yl)methylamine hydrochloride.
205 mg of expected product are thus obtained.

MH+ = 485; Melting point = 162-163°C (Isopropyl ether-

dichloromethane)

1H (200 MHz (CD3) 280 dé, in ppm): 0.90 (t, 3H); 1.21
(d, 2H); 1.54 (m, 2H); 2.24 (q, 2H); 2.64 (s, 3H); 2.81
(d, 2H); 3.60 (m, 1H); 6.27 (d, 1H); 7.16 (t, 2H);
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phenyl am no) pyri m di n- 2-yl am no] - N- net hyl benzene-

sul fonam de 25 The procedure is carried out as in
stage 4 of exanple 1 starting with 400 ng of

4-[4- (4-1f1 uorophenyl ani no)

pyri m di n- 2-yl ani no] benzenesift fonyl chl ori de hydro-
chloride which are_reacted with 174 ng.of. (130 )

o1 hgP T pef | dRAFESORYREL (AR h%)rbc%r%?i 167 23y ny 0’
ofgexpert ed. psodugbadr e, t bus; obt a6 nédrodits= 4Bb;

Mel ting point = 162-163C (Isopropyl ether-

di chl oronet hane) 35 1H (200 MHz (CD3) 2SO d6, i.n_ggrr)

' ERafPlét 113H) - {41 (214 -DUflepophenglapapoppyrimadan=2-

2 2. . _3Hy - ( 346 ithe-
73atcol 15 RchPy N | 1 gfp AT phferfiindalinl Dendthe
(emit Espbmadeconpl ex, 4H) ; 7.93 (d, 2H) ; 8.07 (d,
1H); 9.48 (broad s, 1H) ; 9.66 (broad s, 1H). Exanple

11: 4-[4-(3,4-Diflugrgphenyl am ng rimhdlnz2- :5:.._~_
yERagROL: NAREERFORRC 1onat Iy P OPBePPHCAY A BPFSoASeRs?™
sghfigsam de Stage 1:

4- Chl oro- N- (3, 4-di fl uorophenyl ) pyri m di n-2- am ne 10

The preparation of this conmpound is carried out

acher dimgraoratheorsanet probess §OMPEHNExaril ¢ darried out

star LAY Wi LD hhe ga%%ctﬂxngégs % 21f@r Ofxample 1 starting
dirchl"oropyrimdine wth™ 8 g of gf%!? Iuorogﬂh%‘h{@é with
1018hg tdfe esqret e pPdddctl ¥5 Hr 1 H 5P AT ned:
Stage & MNa{3iArkdibaer Dphenyh - Bdgphenyepye¢redi pgoduct
2,4-di am ne The preparation of this conpound is
carei E8i6uPPt3E & or di ng to the same process as for
exanple 1 atarting wth the reaction of 7 g of
(Z:chl oropyei mhd nnde1 ¥L163ndngh | Litoroptiepybyanh ieine -
0 ‘in stage ]i a%ove

2,4-diamine

The preparation of this compound is carried out
according to the same process as for example 1 atarting
"with the reaction of 7 g of (2-chloropyrimidin-4-
v1) (3,4-difluorophenyl)amine obtained in stage 1 above
with 2.72 g of aniline:

8 g of expected product are thus obtained.

Stage 3: 4-[4—(3,4—Difluorophenylamino)pyrimidin-z—

ylamino]benzenesulfonyl chloride hydrochloride

The preparation of this compound 1is carried out
according to the same process as for example 1 starting
with the reaction of 8 g of N*4+*- (3,4-difluorophenyl) -
N*2*-phenylpyrimidine-2,4-diamine obtained in the stage
above with chlorosulfonic acid:

9 g of expected product are thus obtained.

Stage 4: 4-[4—(3,4-Dif1uorophenylamino)pyrimidin—Z—
ylamino]-N—methyl—N-(1—methylpiperidin—4—yl)benzene—

sulfonamide
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with 2.72 g of aniline: 8 g of expected product are

t hus obtained. 25 Stage 3:

4-14-(3,4-Di fluorophenyl am no) pyri m di n- 2-

yl am no] benzenesul fonyl chl oride hydrochl oride The
preparation of this conpouﬁd6$s'carried out 30
according to the sane process as for exanple 1

starting wth the reaction of 8 g of

NFU& - p3odedibbussophemilelt ct2asphienydqags m drheepample 1
- di am. ne obt ai in t tage 0 amino

cﬁF%FggﬂﬁfgﬁEg g%ﬁhn2b<§@ ? ?Qgecﬁgdygﬁ%%%%? %?%y% us )

op?anmedln 2- 35a$nagéb¢nzenesu fonyl chloride ydro-

4-f4o(304- %ﬁlﬁ&)f%@e%a@&é@) RMERT i 17 201 of methyl (1-
F no?- gerldln 4- Iébe@ ene-
smﬁtbﬁéﬁﬂﬁérldGB 4TH ﬁméééddFQ W§rEéPF|8% i is in
Sﬁﬁgem ok ﬁﬁﬁgﬁkédlpr&ﬁabtla@eWthhs 4B adyedf.

4-14 , 4-di f [uor ophenyl am no) - pyrimdin-2-ylam no]
benzenesulfonyl chloride hydro 5 chloride which are
react ed 484 h WelFimg pbinbt kyl|Y8L-183°C (Isopropyl ether-

r yl )am ne (commercial product). 110
g§ %Hg%%ggkegge oduct are thus obtai ned. M+t = 489;

Melting point = 181-183C (Isopropyl ether- 10
di ghl Wﬁ‘ﬁ”%niﬂ £200 déz :(ICDgiJmQSOld@z i (m,ppzg) ; 1.60

%F‘DZ“Z rIlrI164 (19983|—i)m 22“(% ?(2:?4 2‘1_598?362% 1%“&&21 2.76

(da,1Hzu)7. 173 7649 14, (unH¢sol edlconfd ex,12H); 7.83-7.49

Zﬂlj.mrgs?év(a%r od'r\pfe H)2§ 0178 %4 &mrgﬁpl \Iibe,d 9@0”&!{:)(2}1
13:. 04—[84-2(43- (Omrerelared wmapteshy | 2 o% By ( road s, 1H);

pgrlqlqbgd% awhﬁg] N- et hyl - N- ( 1- net hyl pi peri di n- 4-
I)benzenesu dnam'de Stage 1:

4 Chl or o- N- ( 3- chl or o- 4- quorophehyI)pyrinidin- 2-am ne
Example 12: 4-[4-(3-Chloro-4-fluorophenylamino) -

pyrimidin—z—ylamino]-N—methyl-N—(1-methylpiperidin-4-

yl) benzenesulfonamide

Stage 1: 4-Chloro-N- (3-chloro-4-fluorophenyl)pyrimidin-

2-amine

The preparation of this compound is carried out
according to the same process as for example 1 starting
with the reaction of 10 g of dichloropyrimidine with
9.75 g of 3-chloro-4-fluoroaniline:

11.3 g of expected product are thus obtained.

Stage 2: N2- (3-Chloro-4-fluorophenyl) -N*-phenyl-

pyrimidine-2,4-diamine

The preparation of this compound 1is carried out
according to the same process as for example 1 starting
with the reaction of 10 g of (2-chloropyrimidin-4-
yl)(3-chloro-4—f1uorophenyl)amine obtained in the stage

above with 3.61 g of aniline:
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25 The preparation of this conpound is carried out
according to the sane process as for exanple 1
starting wth the reaction of 10 g of

di chl oropyrimdine with 9. 75 g of

3-chl oro- 4-f | uor oani | i ne: 3004173 g of expected
product are thus _obtai ned

NB3 (8- QﬁlGFEeﬂtFﬂuBFBBHSHnyehﬁgﬁﬁeﬁ fained.
pyri m di ne-2, 4-di am ne 35 The preparation of this

caonpoun rrie Cc REB8SSH -
CBIBGINY. |8 RAC[ASHuouke acaOriog-east U ReTE Bt cae

ob - yzamhhoﬂbpyzeneduﬁfanyylFhlorlde hydrochloride

(3-chl oro-4-fl uorophenyl)am ne obtained in the stage
above with 3.61 g of aniline: - 66 1% g of ex ggtg out
pEbeuc@nﬁn§nﬂﬂk9QﬂnQﬁneﬂhlﬁtaQQmﬁoun &

aEéoQél |Q60t$5|§ﬁm9ﬁhﬁmﬁéﬁﬂdﬁﬁfmwlaxdmple 1 starting

2-ylam noJ'benzenesul f ony chlorld +hydroc €, 5¢ 7, -
pWéﬁéfaEh%w1ﬁﬁaqqﬁQ?‘cBﬁp&ﬁﬁ% cgr?¥eégo€%9éggc%rg%ﬁgro

hhh@lsamszpr@heayl@yrﬁmudam&ﬁﬁlé -diemdng nPbiAiEd ~ in
gﬁye%Ctlonb %eGWQt%fcNﬁ%ro@%l%@Eﬁ%oaﬁlG]UorC'

henylpyrim di am ne obtained in
thegsbafgexabw@dmmo?d@mtma@ultﬂﬂ@m ©P&EI#e310 7 g of
expected product are thus obtained. Stage 4:

4-[4-(3-Chl oro-4-fl ugrophenyl am no) pyr i.m T
e e
Slz' %{ﬂn@q iﬁmﬁtaypr-waasmamamp@dmm-és il bemggae -

exa starting with 400 ng of
43%%%0 4-f | uor ophenyl -

anlno)pyrlnldln 2 yl am no] benzenesul fonyl chl ori de
%@% $§ ﬂrl%dr ﬁ?ﬁ edsWihh gelagd @foﬂeglsmhlple 1
lperl In yl)am ne (co Ici rodu _
25@%@@9 ewp*élét é@opreduet  4rd4 rﬁfﬁ gg?apngafg Oﬁ‘gnyl
G i By G iR 5 183 Ge r{desmudfidnyat her - chloride
mﬁﬁﬁéﬁéﬂ?ﬁ!?ﬁé which are reacted with 17 ml of methyl-
(1-methylpiperidin-4-yl)amine (commercial product) .

250 mg of expected product are thus obtained.

MH+ = 506; Melting point = 183-186°C (Isopropyl ether-

dichloromethane)

1H (200 MHz (CD;) 280 d6, in ppm): 1.20 (d, 2H); 1.57
{m, 2H) ; 1.88 (t, 2H) ; 2.10 (s, 3H) ; 2.57-2.82
(unresolved complex, 5H); 3.56 (m, 1H); 6.30 (4, 1H);
7.37 (¢, 1H); 7.51 (m, 1H); 7.64 (4, 2H); 7.92 (a, 2H);
8.04 (44, 1H); 8.13 (d, 1H); 9.66 (broad s, 1H); 9.78
(broad s, 1H).

Example 13: 4-[4-(4-Fluorophenylamino)pyrimidin-2-
ylamino]—N—methyl-N-(1-thiophen-2-ylmethylpiperidin—4—

yl)benzenesulfonamide

The procedure is carried out as in stage 4 of example 1
starting with 400 mg of 4-[4-(4-fluorophenylamino) -
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25 1H (200 MHz (CD3) 2SO d6, in ppnm) : 1.20 (d, 2
1.57 (m 2H); 1.88 (t, 2H); 2.10 (s, 3H); 2?57-2f%2
(unresol ved conplex, 5H) ; 3.56 (m 1H) ; 6.30 (d, 1H)
;o 7.37 (t, 1H) ; 7.51 (m 1 ; 7.64 (d, 2H) ; 7.92
(d, 2H) ; 30 8.04 (dd, 1H); 8713 (d, 1H) ; 9.66 (broad

s, 1H) ;.9.78 broad. s, 1H). a e 13; ;
@Yn}@adFPu%rBb%@hwgh?ﬂaf’g%wﬁfa?qﬁi2- dhloride  hydro-
ggﬁmﬁm;ﬁe l\l-wreichlyl ade( | rehcoplenvikly| @éthyigpi pér gyt (1-
) enzenesu nam. pg O LS - .
S LRERE ST LEDIEL fo-Theyopepikept e apptadopete
4261- ©4- bEuerppheadl arpaLYt- 26% tByFi APBRH22y| ani no]
benzenesul fonyl chloride hydro- chloride which are
reacted wth 261 ng of methyl (1-
t MHophers 52 | Mt biApi BetTHi - %-Rﬂ‘)”ér?i%e‘ Isopropyl ether-
hydragBl-emkd8ane?61 ny of expected product are thus
obtained. 5 M+ = 553; Melting point = 175-176C
(1 sopropyl ether- dichloronethane) 1H (200 M1z (CD3)
ifﬂng(E‘z,ou MY CD3 1. 260( di6,2H)n ; pamb6 1186( rhd 21H) i 1-56
- 2H)L; 2. 65.(S.5:3H) : 52681 (d, 3H);, B.48-3477 2H);
(dWres%I?)vengcg%pl B! f}—}ﬁ 6?2%§(d§5d’1mgmé_ o 85307 21) ;
(Gnreésadl.véd (@@rrglsglyezikl)qomplfet,(ﬁﬁ)gmé.zﬁ 38 dhl,?) ; 6.84-
2@089(7&(%4%%8@@%@%%1/%@ conp} ex, 14H)(x,7.299 A d7. 23 (44,
1585t anl 5 478 (urgréso&vgd %g%plgk§64§{5’r;°a7d.gsz W) 2m) ;
NaQyel qar,0pw)-;4-9[.46( 4bfdoadr ephatyl;asi.8e6) -(broad s, 1H) .
pyri mdin-2-yl am no] - N- (1- et hyl pi peri di n-4-y1) benzene
sul fonam de 20 The procedure is carried out as_in
SEagﬁEﬂ@0ﬂ4exNﬁﬁW@lpprgmaﬂrﬁnd4WﬂﬁhfA@@rﬁgh@pylamino)—
4?&%&&@3&5%%L%ﬁgﬁﬂ |l AMNIOh—methylpiperidin-4-yl) benzene-
pyri mdin-2-ylam no] benzenesul f onyl chl oride hydro-
cﬁwdﬁqm§mMﬁQﬁyare reacted with 162 ng of cycl opropyl -
(1- et hyl pi peridi n-4-yl)am ne (conmerci al product).

The procedure is carried out as in stage 4 of example 1
starting with 400 mg of 4-[4-(4-fluorophenylamino) -
pyrimidin—z—ylamino]benzenesulfonyl chloride hydro-
chloride which are reacted with 162 mg of cyclopropyl-
(1-methylpiperidin-4-yl)amine (commercial product) .

181 mg of expected product are thus obtained.

MH+ = 497; Melting point = 218°C (Isopropyl ether-
dichloromethane)

1H (200 MHz (CD3) 280 ds, in ppm): 0.62-0.92
(unresolved complex, 4H); 1.33 (m, 2H); 1.62-2.01

(unresolved complex, 5H); 2.09 (s, 3H); 2.72 (4, 2H);
3.62 (m, 1H); 6.28 (4, 1H); 7.16 (t, 2H); 7.57-7.78
(unresolved complex, 4H); 7.95 (4, 2H); 8.07 (4, 2H);
9.48 (broad s, 1H); 9.69 (broad s, 1H) . '

Example 15: N- (1-Benzylpyrrolidin-3-yl) -4-[4- (4-fluoro-

phenylamino)pyrimidin—2—ylamino]—N—ethylbenzene-

sul fonamide
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25 181 ng of expected product are thus obtained. MH =

497; Melting point = 218C (Isopropyl ether-

di chl oronet hane) 30 1H (200 MHz (CD3) 2SO0 d6, in ppm:

0.62-0.92 (unresolved conplex, 4H); 1.33 (m 2H);

1.62-2.01 (unresol ved conpl®%."5H): 2.09 (s, 3H):

2.72 (d, 2H; 3.62 (m 1H) ; 6.28 (d, 1H) ; 7.16 (t,

2H) ; 7.57-7.78 (unresolved conplex, 4H); 7.95 (d,

2the Fié@@eédrezﬂ)s ca3513d48>u(tbreaacirs stiade 9.®0 %@T@Jde 1

s, 1H), lamino

NEFRTBLAGY | 3@%‘5’& i 309- 391 °5. [4 142847 Shgropheny -

phenyhadine} pyl awidohbengkassnefoRyat hy | BeRA drdsle  hydro-

S“ggoggagd%mc%f’ Jhe peacedur itk caosied ol amdmic (1-
g starting tz my . tl duct) .

[uenayipunrgbhdhyranvﬁb?thylamlne comel8i8l pro

p%F szeXEéEﬂcﬁa] benaapesui-bonyliscbbeniidedhydro 5
oride which are reacted wth 205 ng of racemc (1-

benzyl pyrrolidin-3-yl)ethylam ne (commercial product
152+mg ofaExXpeslethgr pdint ar € 25 191t af Feeprgyl =€ her-

[tin 0|nt = 125-127C (| sopropyl ether- 10
dé&ﬁiﬂg/g %51%8)6 1H (200 MHz (ézos) T ppM

1.13 (t, 3H; 1.37 (m 1H ; 1.86 (m 1H) ; 2.05 (m
38y ; 1.37
li%}s (%Egz‘kggj éb%é 220 P M péin') .31133(q(t 2|_3H)

4 (d,, 1
(03- 2E30 @u@ﬁes@}:véd’fcro T&a 6H’§ sic2e i 2my 250
( ypr esphyvedscanpl ex, 4H); 73853(dABZI—|)2H )ExahpPBa 1@“: 1H) ;
214 (4-F ) _
yBaritnof- N-]TFQt Df% ?-/rln:{kg g%% %w%)?}é'erl di n- Z-Sl
yh). banz(amﬁs;loﬂmea}qumpz&ﬁhel}ﬁrlo@e&ﬁre(drs rried out

as in stage 4 of exanple 1 starting with 400 ng of
4-[4-(4-fl uorophenyl am_no) - ,  d dim-2-
ma_maiﬂsa_é y HamiAmo ol R FBAT R S Y i 6-

13 1@1%1\/5@1 G cara heaqt-eth WHer2BL yimeathyiatiperitizs 4 -

en 3- Irreth lrrP eridin-4-yl)am ne hydrochl ori de.
yl benzenesulfona i

The procedure is carried out as in stage 4 of example 1
starting with 400 mg of 4-[4-(4-fluorophenylamino) -
pyrimidin—z-ylamino]benzenesulfonyl chloride hydro-
chloride which are reacted with 261 mg of methyl (1-
thiophen-3—ylmethylpiperidin-4-yl)amine hydrochloride.
225 mg of expected product are thus obtained.

MH+ =553; Melting point = 173-174°C (Isopropyl ether-

dichloromethane)

1H (200 MHz (CD3) 2SO dé6, in ppm): 1.21 (d, 2H); 1.56
(g, 2H); 1.90 (t, 2H); 2.64 (s, 3H); 2.77 (4, 2H); 3.41
(¢, 2H); 3.60 (m, 1H); 6.26 (4, 1H); 6.98 (4, 1H) ;
7.06-7.31 (unresolved complex, 3H); 7.43 (m, 1H); 7.54-
7.80 (unresolved complex, 4H); 7.93 (d, 2H); 8.07 (4,
1H); 9.48 (broad s, 1H); 9.66 (broad s, 1H).

Example 17: N-(1—Benzylazepan—4—yl)—4-{4-(4—f1uoro—
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225 ng of expected product are thus obtai ned. M+
=553; Melting point = 173-174C (1sopropyl ether-
di chl oronet hane) 30 1H (200 MHz (CD3) 2SO d6, in ppm
:1.21 (d, 2H) ; 1.56 (g, 2H) ; 1.90 (t, 2H) ; 2.64
(s, 3H ; 2.77 (d, 2H ; 3.4 (s, 2H 3.60 (m 1H ;
6.26 (d, 1H ; 6.98 (d, 1H . 7.06-7.31 (unresol ved
corapivehamisid);— 673 P ,ldzns-szslam%i?lcaﬁﬂfstgﬂy 5d
?qb%qye su“.’l.@orian?i-o'%’3 (d, 2H) ; 8.07 (d, 1H); 9.48

road s, 1H); 9.66 (broad s, 1H). Exanple 17:
N-(1- Benzyl azepan-4-yl)-4-[4-(4-fluoro 69 -
g@ﬁ}?m@r@-%t%@wd nowlt nag- yhastage- & aét kypmple 1

zenesul f onam e _praocedyre ,i_s,C ' K -
St A Df X |§0‘1 g s?grti&ing4w§t4h§288§%ﬁ%%ngmlﬂo)
bonfrlinfi43ifd Porydpheimd ldenmenesul fonyl  chloride  hydro-
pyri m.din- 2- ' Q%E@%&? beghlyer i ; -
c%loorril e mﬁlfl% f”?L?raéz'l%]r eact e W!%%z%@%)éé& hgf,dt:cg?%diﬁ?i- .
Heerrzant Teereqraan 24 i ) e M lafime ARt Jﬂ%" 150 ny of
Wﬁﬁ&%ﬁ&%&té{ dduigcohind naths diraied 561,
el ting point= 147-148C (Isopropyl ether-
di chl oronet hane) 1H (200 MHz (CD3) 2SO0 d6, in ppm
hr25- 1. B 1(;unMe 15i fi@s pbyad=c Al -€b4 8 H) {IgoppopyEgether-

(unresol ved .conpl ex, 4H) ; 2.64 (s, 3 ; 3.54 ,
fibcﬁf%’f.%e’i}h?n@w; 6.29 (d, 1H): 7. 05?7. 38 (s
(unresol ved conplex, 7H); 7.62 (d, 2H); 7.71 (m 2H);
Zjb}?ga(( 0 2%)2 8%33&2,21&? fs69 49n( bpeag: S..2891 .75 66un-
N:qgo:[y@ﬁ’];t WF“:E’I%ie?Foet Wn% - 3-'[32-—(24-5f9I ugf%lgesolved complex,
24}@):1%%[;@;@0) er%m di g]agﬁléamhﬁb + N3 (. b8métnhy L) pedi-&ion-(d,
- zenes nam de T d ' [

oif) és7i.gsgfagé ugF e5 LA ete Epri 1EES I“fnrg) 0T ﬁé‘%'ée‘? 2H) ;
of . 72 [ 4m( 426H)yorogtenyd ankHoy - 8.09 (d, 2H); 9.49 rr(%road
s, 1H); 9.66 (broad s, 1H).

Example 18: N- (2-Dimethylaminoethyl) -4-[4- (4-fluoro-

phenylamino)pyrimidin—z-ylamino]—N—(l—methylpiperidin—

4-yl)benzenesulfonamide

The procedure is carried out as in stage 4 of example 1
starting with 400 mg of 4-[4-(4-fluorophenylamino) -

pyrimidin—Z—ylamino]benzenesulfonyl chloride hydro-
chloride which are reacted with 255 mg of N,N-dimethyl-
N'-(1—methylpiperidin—4—yl)ethane—l,z—diamine hydro-

chloride (commercial product).
155 mg of expected product are thus obtained.

MH+ = 528; Melting point = 135-137°C (Isopropyl ether-

dichloromethane)

1H (200 MHz (CD3) 2SO0 d6, in ppm): 1.31 (d, 2H); 1.57
(m, 2H); 1.83 (t, 2H); 2.08 (s, 3H); 2.15 (s, 6H); 2.39
(t, 2H); 2.71 (4, 2H); 3.13 (t, 2H); 4.48 (m, 1H); 6.28
(d, 1H); 7.16 (t, 2H); 7.55-7.78 (unresolved complex,
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pyri m di n-2-yl am no] benzenesul f onyl chl ori de hydro-
chloride which are reacted with 255 ng of

N, N- di net hyl -

N - (1- et hyl pi peridin-4-yl)ethane-1, 2-di am ne hydro-
30 chloride (comrerci al prbdﬂ%t). 155 ng of expected

duct t ai =..528; ti it = .
pgfict e LIus gpt a1 1526 oot ¥ o0,

Mz € CDBYoa80sd61H) n ppm): 1.31 (d, 2H); 1.57 (m

2H); 1.83 (t, 2H); 2.08 (s, 3H); 2.15 (s, 6H); 2.39

(t, 2H) ; 2.71 (d, 2H) ; 3.13 (t, 2H) ; 4.48 (m 1H;
GERSmBLd,1&#0%-74164(F}UQF9Ph?Pzgam?98>PMHF@%%FGéé"

C =n L0244 £91) 2K) (18mB¢h{Upipklyiddnd8-vy1) -
R R RN R 0 TR i i T
sbenzenerpyEPBAREASI anmi no) pyrinidin-2 5

yl am no] - N- ( 2- hydr oxyet hyl ) - N- (I - met hyl pi peri di n-4-yl)

- _benzenesul f onani de _The proce . | S [ u

i RSt HEjSCEaBF Cex&mpE rfedstoélftt :jan%r?elv\r} t%’g‘%‘% ‘F}S"%fé"g‘ﬁ?le .
Asf4rtdngl ueriaphemdcamano)of 104- [4- (4-fluorophenylamino) -
pyrim disn- 2= i G chl iHide-iedr o hydro-
T R S e e i
(¢hierhsie- Wilssy iK% - 4eFFRATnYLEPNLIA "% dtochr oF T T8E"Y

( %ggg@ggggl_LL -pradyeb) etA8nol Ofhyexpetiled-ploductommercial
thus obtained. 15 M+ = 501; Melting point = 125-135C
(PEBPEEBYI- et her- dichl oromet hane) 1H (200 MHz (CD3)

2950 66, ofneppektedlp2ddiwyt 2Me thisspbt@dnedH); 1.85

(t, 2H); 2.09 (s, 3H); 2.71 (d, 2H); 3.09 20 (t, 2H);
3.47 (d, 3H); 4.73 (t, 1H); 6.27 (d, 1H): 7.16 (t 1H%1

: ME+56- 75078; (Metesodvedisdns ebe5 449> °C 7.‘@?05(36‘?135’%!—&1:, er-
8 6 ] 8 (broad s, 1H); 9.66 (broad s, 1H). ,
qu%%%loé%gégff}[ 4- Chl oro- 6- (4-fl uorophenyl am no) -

1H (200 MHz (CD3) 2SO dé6, in ppm) : 1.29 (m, 2H); 1.57
(m, 2H); 1.85 (t, 2H); 2.09 (g, 3H); 2.71 (4, 2H); 3.09
(¢, 2H); 3.47 (d, 3H); 4.73 (¢, 1H); 6.27 (d, 1H); 7.16
(¢, 1H); 7.56-7.78 (unresolved complex, 4H); 7.92 (d,
2H); 8.06 (d, 1H); 9.48 (broad s, 1H); 9.66 (broad s,

1H) .

Example 20: 4-[4-Chloro-6- (4-fluorophenylamino) -
pyrimidin—z-ylamino]—N-methyl-N—(l—methylpiperidin—4—

vl)benzenesulfonamide

Stage 1: (2,6—Dichloropyrimidin—4-yl)(4—f1uorophenyl)-

amine

The preparation of this compound is carried out
according to the same process as for example 1 starting
with the reaction of 12 g of trichloropyrimidine with
7.38 g of 4-fluoroaniline:

8.7 g of expected product are thus obtained.

Stage 2: 6-Chloro-N*4*- (4-fluorophenyl) -N*4*-methyl-



10

15

20

25

30

35

pyri m di n-2-yl am no] - N-net hyl - N- ( 1- net hyl pi peri di n- 4-

yl ) benzenesul f onam de Stage 1:

(2, 6-Di chl oropyrimdin-4-yl)(4-fluorophenyl)- 30 am ne
The preparation of this conmpound is carried out

according to the sane proces%las for exanple 1

starting wth the reac% gn of 12 of

(¥ 2hi BRERYIPYT i HEL 0P T fr 13829738 of

4-fluoroaniline: 8.7 g of expected product are thus
obt ai ned. Sta ried out
6T%ﬁIoP6eﬂaﬁag62nflﬁbroﬂﬂ%ﬁ?l)CRPEQunethyl o
Ni2&opltny| pyr thiedisase? prodiess 76 @f%&@r%ﬁ o ting
thi éhcoc'ﬂéoufga&&é}&r r<3'fed4 0?” ofaCeo sl chDotdeyshnbdin-4-
pWocess as n$ S artln mnth %pe rgactlo ove
of14 (§-6Luereshanyh éméﬁ?rlﬂ?ﬁ?

Iwgggpmegglbagfngngmggéned in the stage above Wi th
of anili ne: f_exp d are thus
OBtélﬁeaf iéPSFSSQ Qrodgcg are %% & OBEQQHEH

4-[ 4- Chl oro-6-(4-fl uorophenyl am no) pyri m di n-

2:yLa 0ol engenasul LB ol op dgraygi arikey beinTben-

is carriéd %& ac%gr I ng
ta- ymemsansﬂabpn@eesguééowa eRarpieel NYEZPEAGT P8 -wi t h
the reaction of 2 g of 6-chloro-N4*-(4- fluoro
phenyl ) - N*4* - met hyl - N* 2* - henylp ri E%Fne A he
oBba n&F @A nate Bt aget abB &Swi CRTEREE os ul on| c aci d:
agcg&deﬁgeebEQHy%thH pﬂdnéimsambfarnenamﬁiage gtarting
4- [4 Ch] or o- ( -fluor p ng) digRz %204 - f1uoro-
2 Wi B TRE - NSRS ? n%é%h?ﬁ%.%e?%%ng4Ny4 gnzene-
S@wemam dreﬂhe\ephqde@ﬂdﬁe -phesipyed TG ngs m‘% -§HEge e
%é%ﬁ% Q% ?&grgﬁgbéM550490wqﬁﬂﬁchlorosulfonlc acid:
F or o-

fl'uorophenyl -

am mpﬁyﬂxme&t@dzpﬁ%%]aﬁ@n%&qwedchl ori de
hydr ochl ori de mhlch are reacted with 0.17 m of

net hyl - (1-nethy| peri di _
péﬁﬂﬁftﬁf §Gd4 ékééég §H3 ﬁﬁ?%gagfquggwﬂyylmldln
OQL@B%Mino]—N-methyl -N- (1-methylpiperidin-4-yl)benzene-

sulfonamide

out

The procedure is carried out as in stage 4 of example 1
starting with 400 mg of 4-[4-chloro-6-(4-fluorophenyl-
amino)pyrimidin-z-ylamino]benzenesulfonyl : chloride
hydrochloride which are reacted with 0.17 ml of methyl-
(1-methylpiperidin-4-yl)amine (commercial product).

300 mg of expected product are thus obtained.

MH+ = 506; Melting point = 140-142°C (Isopropyl ether-

dichloromethane)

1H (200 MHz (CD3) 280 d6, in ppm): 1.19 (m, 2H); 1.57
(m, 2H) ; 1.86 (t, 2H) ; 2.08 (s, 3H) ; 2.57-2.83
(unresolved complex, G5H); 3.60 (m, 1H); 6.26 (s, 1H);
7.20 (t, 2H); 7.48-7.70 (unresolved complex, 4H); 7.84
(d, 2H); 9.71 (broad s, 1H); 10.05 (broad s, 1H).
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30 M+ = 506; Melting point = 140- 142C (1 sopropyl

et her dichl oronethane) 1H (200 MHz (CD3) 2SO d6, in
ppm : 1.19 (m 2H ; 1.57 (m 2H) ; 1.86 (t, 2H ;
2.08 (s, 3H) ; 2.57-2.83 35 (unresolved conpl ex, 5H);
3.60 (m 1H); 6.26 (s, 1Hy; 72.20 (t, 2H); 7.48-7.70
(unresol ved conplex, 4H); 7.84 (d, 2H ; 9.7l (byoad
Exalihle 210 05 (Dor @aflsl,orlqﬂ)henylﬁw’eééﬁﬁlé‘“é’in 2
4-1.4-.(4-Fl e IuNjMﬂJMangjaEéﬁahéﬁ-yl)benzenesulfon—
)}'Ilé—’lrrnmr{lgﬂ]- I&J?r&et ylI - N- (1- net hyl azepan- 4-yl ) benzenesul f on
-argidele 5 The procedure is carried out as in stage 4

of exanple 1 starting with 400 ng of

4-[4-(4-1l uorophenyl ani no) - - 4 of le 1
SHie BEFRDITE oh? noTHEhIendel| FEniP SEASSI de O e

ro- ,
cdY OF i deg whirtth ar é0bemgt edfwi éir [#85 %WIM}%IW(].P_IHJ.HO) -
met hyl azeban- '%%%%" '1;6@; SODARY £ r ogHebyidd0 lHydro-
(@Oﬁyrﬂﬁ-élr?%ﬁ a6, |£n ppm:ﬁ%%%p%g, BH%rch 1. thhylij—
(ch1&@H)de 1 w84 ohm azH) ;rqaczqeca q,‘”li“llb : 13- 65-‘9(3, 3|I_f|)e; \'
%E?%hyggﬁ%gggé% BPatie L omberdidd, pddduct?) 16 (t,
2H)

unresol ved conpl ex, 4H); 7.93 (d,
8.07 15 (d, 1H); 9.48 (broad s, 1H); 9.66 (broad
S1u 1k 002 420 b3 e xpect ad, priadugmlar €0 tHus (bbt &t ed.1-21

MH+ = 485; L ting Nt ,=5322- 1246, (.1 sopmopyd, efrer-2.81
262 di ¢RI i)rE)lr\SthéWe) Bg%an%r%;&zg?% ! 20m0OR 2H) ;
4¢f4- (41)F usr 6phety) adHno) pyr3 i didn- 21H) ; 7.16 (L, i
yLapm, ng] 5 |- - | J3-athmet hyd pi par i @im-;4-8.07
y%)g‘%ézzgﬁzgﬁ%’ }éﬁé’?nk’%éi %ﬁﬂhexr e) ure Ls cail[l' ed out
a$di n1E} ag® - 48ofbrRagpfe 1H) étgrggngbw)?ﬁ 200 rr{;'of
4-[4-(4-fl uorophenyl am no) -

pyri m di n-2-yl am nqQ] benzenesul fopy]. _c [ hydr o-
céﬂérmaeoxﬁhﬁﬁﬁeﬁizﬁgr 858@88gmf¥ﬁ %ﬂsrrgiog%iﬁg?hyl (1 30
pyridyl-3-yl met hyl pi peridi n-4-yl)am ne hydrochl ori de.
1I5/115{+rrg- 0185€;Xprfgit:egn£§)r895ﬁ{: ar g obhys 40t aimRsbropyl ether-

dichloromethane)

Example 22: 4—[4—(4-Fluorophenylamino)pyrimidin—z—
ylamino]—N—methyl—N—(1—pyridy1—3—ylmethylpiperidin—4—

y1l)benzenesulfonamide

The procedure is carried out as in stage 4 of example 1
starting with 400 mg of 4—[4—(4—fluorophenylamino)—
pyrimidin—2—ylamino]benzenesulfonyl chloride hydro-
chloride which are reacted with 254 mg of methyl(l-
pyridyl—3—ylmethylpiperidin—4—yl)amine hydrochloride.
155 mg of expected product are thus obtained.

MH+ = 548; Melting point = 215.8°C (Isopropyl ether-

dichloromethane)

1H (200 MHz (CD3) 250 dé6, in ppm): 1.11-2.36
(unresolved complex, 4H); 2.63 (s, 3H); 2.82-4.60
(unresolved complex, 7H); 6.30 (d, 1H); 7.17 (t, 2H);
7.28-7.83 (unresolved complex, 5H); 7.96 (4, 2H); 8.07
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M+ = 548; Melting point = 215.8C (Isopropyl ether-

di chl oronet hane) 35 1H (200 WMHz (CD3) 2SO0 d6, in ppm:

1.11-2.36 (unresol ved conplex, 4H); 2.63 (s, 3H);

2.82-4.60 (unresolved conplex, 7H); 6.30 (d, 1H);

7.17 (t, 2H); 7.28-7.83 (unBesol ved conpl ex, 5H);

7.96 (d, 2H); 8.07 - 73 (d, 1H); 8.36-9.2

((lﬂ)reslﬁﬂ )veﬁ 66mSI 8%, QHremBPE] sCOMRLFX, Aﬁﬂ (-9 (8-

% A- [14r)(4- Fl uor ophenyl ani no) - 6- met hyl 5

pyri mdl n- 2 yI am no] N-met hyl - N- (1-t hi azol - 2-yl met hyl -

pi peri di n-4-yl)benzenesul fonam de The procedure is

q:_,@{arm;g(g Q. as [142 (ﬁ—&glﬁ;dkaﬁhawmi)el@ esteatttivig with
or 4 0 1-

3] lﬁ‘”(f ZEE?SW ] zngnhce %ﬂ n(} K odozrollde2 I%’ylorlr}eot-hy

cﬂﬂp&ﬂmmm)m@zm@cfmamd@so rrg of met hyl (1-

thi azol - 2-yl met hyl pi peri di n-4-yl)an ne hydr ochl ori de.

165 ng of expected product are thus obtai n(zd f |\/|—|+le 1
3 mmcmdtgrepo}amca;rlggg@ ?]lgoﬁﬁohw stphgr 4 © 2ooth

‘Eégﬁé} tﬁ?@ﬁ) 4bb(380 (@CHA)- (2 -$Qudarophenypajrino) -
3m5r§mp 1 60 %ﬁ%ﬁf&ﬁl %F%§l§r§a§(s'hydro—

th?&ﬁﬂde 1|v}h1c?1 18rét ré.’ahl)t;ed WELR 7260ungesof vagt hyl (1-

éﬂ%%g% %%iT%#éiké%p%ﬁgﬁiqbfﬁg})éﬁhné}ﬁydébéﬁﬂ&fﬂééw

41§ -1figh- & Usxmpdiesrd | PO day pya T e s opined.
yl am no] - N-met hyl - N- (1- pyri dyl - 4-yl met hyl pi peri di n- 4-

yl ) benzenesul f onam de The proced ried out _
iME st aye Sh4of ]gghhqbqlg PoifHG ng&@ bh ﬁ%%o OiJ ther

43{ 4n{4eheionopbenyl ami no) - 30

pyri m di n-2-yl am no] benzenesul fonyl chl oride hydro
chloride which are reacted with 254 ng of nethyl 1-
Py i dyloo4 MHznetd:ny]s pi pEOi difh- 4ix| pam)ne Inddr 68hi 8F) de. L - 60

22% n%é?t | zggg Oi nf Eh%duﬁt 6?:r qst O, 3@% >0

r I her
%5 3 Op op¥ et e18 (t, 2H);
7.75-7.77 (unresolved complex, 6H); 7.95 (d, 2H); 8.08
(d, 1H); 9.48 (broad s, 1H); 9.67 (broad s,1H).

(s,

Example 24: 4—[4—(4-Fluorophenylamino)pyrimidin—Z—
ylamino]—N—methyl—N—(l—pyridyl—4—y1methylpiperidin—4—

yl)benzenesulfonamide

The procedure is carried out as in stage 4 of example 1
starting with 400 mg of 4-[4- (4-fluorophenylamino) -
pyrimidin—Z—ylamino]benzenesulfonyl chloride hydro-
chloride which are reacted with 254 mg of methyl(1l-
pyridyl—4—ylmethylpiperidin—4—yl)amine hydrochloride.
205 mg of expected product are thus obtained.

MH+ = 548; Melting point = 205.3 °C (Isopropyl ether-

dichloromethane)

1H (200 MHz (CD3) 2SO d6, in ppm): 1.52 (4, 2H); 1.99
(m, 2H); 2.68 (s, 3H); 3.19 (m, 2H); 3.41 (4, 2H); 4.12
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di chl oronet hane) 1H (200 MHz (CD3) 2SO0 d6, in ppm:
1.52 (d, 2H); 1.99 (m 2H); 2.68 (s, 3H); 3.19 (m
2H); 3.41 (d, 2H); 4.12 - 74 (m 1H); 4.60 (s, 2H);
6.51 (d, 1H); 7.21 (t, 2H); 7.75-7.87 (unresolved

conpl ex, 6H); 8. 05 (d, 1Hy; 78. 22 (d 2H); 9.06 (d,

2H); 11.00 (s, 1H); 11.26 % Exanpl e %5:

2(41{4 @H)(4 4Flﬁ£br(§pherﬁﬁ)aim oﬁéyr i dﬂﬁi)z 7.217 (e, 2H);

R g T
am de roc re
a@p:l riaHs)ta 0% drd-extEhpl a1t %1p i ngll]\‘j’\nz%f]1 508(1#3
4-[4- (3 fI uor ophenyl am no) -
pyrim.di n-2- ' b nzs Moty _2-
Sasple, 1 o I RIS gy o
ryﬁxamwra?uehmdsplpﬂqwhmmw et dy: b&éw ly'1-
|or 15 260 ? pect ed product are thus
ST e nlj\ﬁ?@;lg 8; %cfé‘l ng point = 233-234.4C
(I'so ropyl et her-di chl oronet hane) 20 1H (200 Mz
%%)%1%54 %[p%sl% p@g@rlléd 3&11.2 88 ifuptesel vedfcemphmpie 1
unr esol ve ex,

(Vs e dvEdhpl 2% 8 o§. 4§m<g Mlé?%?oé?@??’iaﬁf‘

ﬁiﬂﬂ&(wmmlnchammiesqlfmj, 7. 80leyideH) ; hydro-

1'&%&c 0. 9127Le(s atl,lElgﬁ ]vgj[éi'@ 293 fn c;-fb 2-amino-N-

@grfbﬁ‘ 6 46( FFuorop eny am no) pyrl m di n- 2-
yhearhiyrlo]N-N: Ity I i(pte i i 4my24- )ﬁ%q{%ﬂ{dgﬁ peri di nhydro-
géﬁ boefllz(%a@esuldrf ofnam de 30 The procedure is carried out
Sn i
o Dt examl e . SIATGLNY LA o of
pyri m di n- 2- yI am no] benzenesul fonyl chl ori de hydro-

&Elf*g;:hde v;%‘ﬂ t}’%ﬁﬁr eact ed WI th 294 31 3Qf é‘mét hyltch %%pyl

. yl ) amné hy rochl ori
%mwlﬁﬂm@dmmmt are thus obtained.

1H (200 MHz (CD3) 250 de, in ppm): 1.44-2.08
(unresolved complex, 4H) ; 2.54-3.53 (unresolved
complex, 10H); 3.60-4.90 (unresolved complex, 3H); 6.48
(4, 1H); 7.23 (t, 2H); 7.45-7.73 (unresolved complex,
4H); 7.80 (4, 2H); 8.03 (4, 1H); 10.97 (s, 1H); 11.16
(s, 1H).

Example 26: A-[4- (4-Fluorophenylamino)pyrimidin-2-
ylamino]—N—methyl—N—(l—pirazin—z—ylmethylpiperidin—4—

yvl)benzenesulfonamide

The procedure is carried out as in stage 4 of example 1
starting with 400 mg of 4-[4- (4-fluorophenylamino) -
pyrimidin—z—ylamino]benzenesulfonyl chloride hydro-
chloride which are reacted with 294 mg of methyl (1-
pirazin—z—ylmethylpiperidin—4—yl)amine hydrochloride.

80 mg of expected product are thus obtained.

MH+ = 548; Melting point = 180°C (Isopropyl ether-

dichloromethane)
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M+ = 548; Melting point = 180C (Isopropyl ether-

di chl oronet hane) - 75 1H (200 MHz (CD3) 2SO0 d6, in
ppm: 1.21 (d, 2H); 1.58 (m 2H); 2.06 (t, 2H); 2.63
(s, 3H); 2.78 (d, 2H); 3.48-3.74 (unresolved conpl ex,
3H); 6.26 (d, 1H); 7.15 5«75 2H); 7.50-7.77

(unresol ved conplex, 4H); 7.92 (d, 2H); 8.06 (d, 1H);
8.42-8.66 (unresolved conplex, 3H); 9.46 (s, 1H);

?[LI-F é@ Eﬂm&b Scobhy) -2 oxaap) elﬁ7ppm . 1.21 (d, 2H); 1.58
H u

oro henyl am no) 6- et h
) - 22yfl) mifa] - RE{ 1- Aulan é¥ :?\%{Hyl bi perlcﬁin 7%
35)45!\1'379141)/ L bepgesessd f @Bﬁtﬁldﬂ, 'BHG ;priodeédut@, | 8H); 7.15
Carrled Ou% %i 7%ta & gbl é@ngbﬁpiex§tQﬁi'ng?“@ih(d

4- qu am no
maﬂuez 3a| ammo] bbrﬁ%fﬁasﬁ,ﬁfbmlfe%‘hl%?‘ﬂdgoﬁyaﬁﬁx 3H) ;

#rg‘{h(}? V\ﬂ’&Ch ¢! Céfdhylthl}%77 mg of (1-furan-3-

i per| n 4-y1 ) et am ne hydrochl oride. 220
ng of expected product are thus obtained. 20 M+ =

?{Mg pogm ( - Ao AGSKery Rapirnpy4 6 -etdtenyL -

hane 200
EMOimidintd vk a@gpoﬁ g%+%u{§ﬁj%TfE%%#%%}éE#éggg in-4
Gyﬁﬁ—ﬁ%eﬂwlb@nzéqééulf%ﬁﬂe 7.15 (t, 2H) ; 7.53
(s, 1H ; 7.61 (d, 2H) ; 7.68 (m 2H); 7.92 (d, 2H)
8.06 (d, 1H). Exanple 28:
4rhd- ﬁ)ﬁeéédorephsnyaamﬁd) ogtmaghyp- stage 4 of example 1

PYLL nl::lgglﬁ Zm n@h- My( 1idd madazal c2-AilustdpHenyd@mino) -

pi per | N- met hyI benzen ul f onam _
ppmemdenr% ¥orriee) berzeresh g Jg 4 8?38“86 fydro

Séﬁiékgae"\ﬂ%ﬂﬁlcﬁo%f@ otadtpd- (A-th L@prhtenylfanﬁmxf)ur;; 3-
rimdin a u o

CHLBPF OB RAPER TR % SR %&z%‘% ﬁ%&&?&?foﬂ@é

| ppdamgl o2- gkpethyd) prpéucti ard- Vh?ﬁe@h9$hﬁ$®e hydr o-

chl oride. 246 ngy of expected product are thus

obtai ned. - 76 -
MH+ = 537; Melting point = 156-156°C (Isopropyl ether-

dichloromethane)

1H (200 MHz (CD3) 2SO d6, in ppm): 1.19 (4, 2H); 1.53
(g, 3.56 (m, 1H); 6.21 (4, 1H); 6.26 (d, 1H); 6.35 (t,
1H); 7.15 (t, 2H); 7.53 (s, 1H); 7.61 (d, 2H); 7.68 (m,
2H); 7.92 (d, 2H); 8.06 (d, 1H).

Extample 28: 4—[4—(4—Fluorophenylamino)—6—methyl—
pyrimidin—Z—ylamino]—N—(lH—imidazol—Z—ylmethyl—

piperidin—4-y1)—N—methylbenzenesulfonamide

The procedure is carried out as in stage 4 of example 1
starting with 400 mg of 4-[4- (4-fluorophenylamino) -
pyrimidin—2—ylamino]benzenesulfonyl chloride hydro-
chloride which are reacted with 277 mg of [1-(1lH-
imidazol—2—ylmethyl)piperidin—4—yl]methylamine hydro-
chloride.

246 mg of expected product are thus obtained.
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Ref erence exanple A

4- (2-tart-Butoxycarbonyl am noet hyl am no) pi peri di ne-1 -
carboxylic acid tert-butyl ester 5 2 g of

4- oxopi peridine-1-carboxylic acid tert-butyl ester
and 1.6 g of (2- an1noethyk)8§rban1c acid tert- butyl
ester are dissolved in 20 M of THF. 1.5 g of sodium
Refanenge RFPAR “Yle are added. The reaction 10
mediumis kept stirring at room tenperature overnight.

20 m of nethanol are adde 0 [ {iHa-and

R T it e I S e
d rgeild wntdseeyneestdd ng up in a sodi um

hydr oxi de solution, the mediumis extracted with 15

di chl or onet hane and the chl orinat ed_phase |§fm%§h%db vl

vm th saf ur atesopaokr hdtndr i egashery a8 soact pri-buty

cent rati ng ko, drymess. ahifostdi 1expepartcpracutt tert-
T o

4b‘(t2¥‘]D' eEtRYI aq‘ﬁ%o@{lﬁﬁloéfﬁel%)b?pég Ginet - &5 boxyl 29 of
acl &l &R ttﬁ%déto@éﬁtﬁroﬂ%rﬁfdﬁ:edmee addedr r ik oeagsion

in exanple A starti.n \M th 2 f h
MFYOPN pefi HERE- 1S I|c 5%?@ terPergtugStfvi;Sig td
angl R200Fumethbihbl, Mre* adidest hye ethansepcpioni Befdem 2
hﬁ%ﬁﬁ He ex%ﬁ%&ﬁd productgane obbai red 1- N @ min. After
de 2 Bhetayinai roet BYEYasSSo) BRer ARG | YWoar bBxyfi SO

aﬁ¥gr5§{éebu%$hu%§5§r - the Fh@iﬂhmceﬂsreex$ragmeded\ﬂ1th
dlcgfoégmgégggée<;;§tartln%hlorlnated. phase is washed
with saturated NaCl and dried over Na2S04. After

concentrating to dryness, 1.7 g of expected product are

3

Lot

4-(2-Dimethylaminoethylamino)piperidine-l-carboxylic

obtained.

acid tert-butyl ester

The procedure is carried out as in example A starting
with 2 g of 4—oxopiperidine—1—carboxylic acid tert-
butyl ester and 920 mg of N*l*,N*l*—dimethylethane—l,2—

diamine. 1.3 g of expected product are obtained.

—N

2”'@”'{{

4-(2-Diethylaminoethylamino)piperidine-l—carboxylic
acid tert-butyl ester
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with 2 g of 4-oxopiperidine-|-carboxylic acid tert-
butyl ester and 1.22 g of N*1* N+<1*-di et hyl et hane-1, 2-
5 diamne. 1.35 g of expected product are obtained.
"-NO NCN~O

4- (2-Pyrrolidin-1-yl et hyl am’fo)pi peri di ne-1-carboxylic
acid tert-butyl ester 10 The procedure is carried out
as in exanple A starting with 2 g of

g%%%#%%d&&@elh Q@&Q@@ﬂl§u@cad1£Htex&mpy¢ Rstbarting

: D g4 ert-
ébéﬁébt@d%?@(fucﬁyélr"gpgﬁ’{e%llf?éé eL1L5¥" OE@&LIC 21218 OE t

l ester and 1. 22 g of N*1* N*1*- dlethylethane 1,2-
I\/Iet I(2 (1 thyI %I‘Ig! Ei VIE=Y)s %)regttgﬂt]aq@fek@amc
a&‘Y 'Ti eApp]):roce ure is carried out
as in exarrpIeAstartlng wth 2 g of
1- met hyl pi peri di n- 4- one 2.05 g of (2-am no-
et hyl ) et hyl car bani A\ a d tert- butyl ester. 550 ng of

expected product are obhai ned. ~O N A NCN 25 -
78 - [2-(1-Methyl pi peridi ethyl]carbam'c
acid tert-butyl ester ‘i@ﬁ is carried out as
in exanple A starting th

1- met hyl pi peri di n-4-one and 2. 88 g of (2-
am noet hyl )carbam c acid tert-butyl ester.

4—(2-Pyrrolidin—1-y1ethy1amino)piperidine—l—carboxylic
acid tert-butyl ester

The procedure 1is carried out as in example A starting
with 2 g of 4—oxopiperidine—1—carboxylic acid tert-
butyl ester and 1.2 g of 2—pyrrolidin—l—ylethylamine.
1.17 g of expected product are obtained.

-
Lot

Methyl[z-(1-methy1piperidin-4-ylamino)ethyl]carbamic
acid tert-butyl ester

The procedure 1is carried out as in example A starting
with 2 g of l-methylpiperidin-4-one 2.05 g of (2-amino-
ethyl)methylcarbamic acid tert-butyl ester.

550 mg of expected product are obtained.




950 ng of expected product are thus obtai

N N_, N Exanpl e 29: ained. 00
4|— [4- (4]- FlI\IEJFrO?henyl am no) pyrimdin-2 10

yl am no] - 1- (1- N-oxi depyri di n-4-yl met hyl ) pi peridin-4
- yl]- N net hyl benzenesul f ondifi de  F N (]\IyC?_g(i P N~N

The procedure is carried qut | ' ] [ i
I e A s T s
4drt Ly asgdeny | -
am no) pyri m di n-2-yl am no] - N-net hyl - N- pi peri di n-4-yl -
benzenesul f onam de hydrochl ori de (exanple 81 whi ch are
rqufﬁftlg_ﬂzmeﬁh;g?ilsg afrried out as in example A starting
- N oxL depyr ne- 4- 84— 5 -
ﬂ?loﬂhcllz dre h%@%ﬁ%%ﬁ%g%y%%e?fﬁt ia\l}gl g'?égﬁ%égf(z
lerfiidetHy LiorapprRImd aq,ﬁ::rﬁ))tert—buty ester’’
Ry 4 Mg e Zeb St &9l p b aied By r & hnperollianirded/l benzene-
suﬂ onggm de ):{%ase) ar;e pl aced in Tlﬁg (10 m )@and thge
mediumis stirred at RT %Quer ni ght in the presence of
25 NaHB(OAc)3 (135 ng) a - N- oxi depyri di ne- 4-
car bal dehyde (80 ng). After Areatnment, 135 ng of
expected product are isojated. M+ = 564; Melting
poi nt = 155-156C (Triturwtign Nn - 79 - isopropyl
ether) 1H NWVR (DVSO) : 1. Z‘Z"@"QT; 1.56 (q, 2); 1.97
(t, 2); 2.64 (s, 3); 2.72 (d, 2); 3.37 (s, 2); 3.62
(t, 1); 56.26 (d, 1); 7.16 (t, 2); 7.25 (d, _2); 7.61
(fheamdie 7268 £AT42)4-7168réphetylasing) ByLsn@in-2y

)

10 49}qm%aé#rﬂ%g%bﬁ%géréxid%%%rgéﬁﬂphgy@ﬁéthyl)piperidin—4—

15

20

25

M noj pyrim di n- 2-
yl]—N—methylbenzenesulfonamide

F

., .
\\s/N /N/O
G e G
~
N)\N

The procedure is carried out by a reductive amination
reaction starting with 300 mg of 4-[4- (4-fluorophenyl-
amino)pyrimidin—z—ylamino]—N—methyl—N—piperidin—4—yl—
benzenesulfonamide hydrochloride (example 8) which are
reacted with 67 mg of 1—N—oxidepyridine—4—carbaldehyde.
225 mg of expected product are thus obtained.

Alternatively, 260 mg of 4—[4—(4—fluorophenylamino)—
pyrimidin—Z—ylamino]—N—methyl—N—piperidin-4—ylbenzene—

sulfonamide (base) are placed in THF (10 ml) and the
medium is stirred at RT overnight in the presence of
NaHB (OAc) 3 (135 mg) and 1-N-oxidepyridine-4-
carbaldehyde (80 mg) . After treatment, 135 mg of

expected product are isolated.

MH+ = 564; Melting point = 155-156°C (Trituration in
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10 ylam no] -N-nethyl -N-[ 1- (2-net h Im

] et yl -3Hi m dazol -
yInetpyl)plperldln-4-y|]benzenesu|fonan1de F/ N OGS~-N
Pgdttto N )_ N The procedure is carried out by a

ive am nation 15 reaction startin i
of 4- 54 (4-fluorophenyl- - 79 - 9 with 300 m
an1no pyrim di n-2-yl am no] - N- et hyl - N- pi peri di n-4-yl
fexrtzawdde hydrochl ori de (exanpl e 8) mhlchyare

reacted with 60 ng of 2- nethyl 3H i mi dazol e- 4- car bal -

dehyde. 20 190 of expec
ot SRMBd (DMADD ar a2 ol O é ﬁggguct arg thysg (¢, 2);

42[64(3 f'QQVODDGmyla&1n02>, 3.37 (s, 2); 3.62 (t, 1);

rim Ianln ne Ry
s%@fdﬁanfhe'(gag fre % Acéd ?BpﬁﬁEdbg 4'wlepemaeﬂg
2-5 gedi( J_qhm i2g ;sti r929d ét BT ; o\Berdf-thitl S n&ﬂﬁe 3es ng‘é_
c%}b ' %Cﬁc)s 300 nmg) and 2-net hyl - 3H—|n1dazole 4-
a 0 nmg). 200 ng of additional NaHB (OAc)
3 are then added and the nediumis heated at 70C for

2§£§ﬂé§$s§?te& {4e@gnpnﬁ@ragﬂeﬂglahlﬁappgremldlnd&ct

?Tiamuﬂaﬂanmﬁﬁhykggpﬁﬁpgé @%EQY;nQHpgﬁpéiﬁﬁﬁﬂg(DNBC»

yi?neeﬂy12§> pér§alfﬂ:m -2) 1béngenesnlepnamdes (s, 3);
n1 2); 3.22 (s, 2); 3.60 (m 1);
6.29 (d, 1); 6 43 .80 (bs, 1); 7.18 (t, 2);

7.55-7.78 (urh ed conpl ex, 4); 7.95 (d, 2

5 8.09
(d, 1);: 9.49 ( . 9.67 (s, 1) 11.34-11. )(s, 1).
Exarmpl e 31: N-[ I¥(2-%l uor oben®yl \pi i di ’%ip

. ridin-4-fyl]-4-[4-
(4-fl uorophenyl am n ri _ N
_ ylamno] - thyl- 10
benzenesul f onam de||F (o}

N N

The procedure is carried out by a reductive amination
reaction starting with 300 mg of 4-[4-(4-fluorophenyl-
amino)pyrimidin—2—ylamino]—N—methyl—N—piperidin—4—yl—

benzenesulfonamide hydrochloride (example 8) which are
reacted with 60 mg of 2-methyl—3H—imidazole—4—carbal—

dehyde.
190 mg of expected product are thus obtained.

Alternatively, 410 mg of 4—[4—(4—fluorophenylamino)—
pyrimidin-z—ylamino]—N—methyl—N—piperidin—4—yl—benzene—
sul fonamide (base) are placed in THF (25 ml) and the
medium is stirred at RT overnight in the presence of
NaHB (OAc) 3 (300 mg) and 2-methyl-3H-imidazole-4-
carbaldehyde (120 mg). 200 mg of additional NaHB(OAc)3
are then added and the medium is heated at 70°C for
2 hours. After treatment, 324 mg of expected product

are isolated.

MH+ = ©551; Melting point = 155°C (Trituration in
isopropyl ether)




10

15

20

25

30

NO ""~N \N/ I SON\ N-N\ F The pro [
carried out by a reductive am nation rgacfieggre -
starting with 300 ng of 4-[4-(4-fluorophenyl -

am no) pyri m di n- 2-yl am no] - N- et hyl - N- pi peri di n-4-yl

15 benzenesul f onam de hydro®fl ori de (exanpl e 8) which
are reacted with 66 rrg of 2-fl uorobenzal deh d8e %O

Mg afMexpEEsel : ploddct (Tar 2k hud - DBt dffmed. Y% % 2)i

%tf‘gf nativel)y., 419,mgeof [ 42(4of l@or ophen;BI amintg, 2);

ByrGar Gnn- 2)yl &mi2fo] (A et hyf- RS pPp 8P 55 4- y)l behzene ' =
%Lnfag]a:glgdqt @kgas@ﬁn?é%_p{rédecbdmpl'ﬁf (25;m7-2hd the 2)
stirred_a er t e presgn
NaHiEy O) 31({ 808 - g'a e?nd 'f|él]oéurg};b%nza?;z;eh%eg?ogg @ﬁ) (S’
After treatment, 386 of expected product are 25
I('Sl'?l ?t edt M+ = 565; I\/Elti ng point = 182-183C
ituration in isopropyl ether) 30 1H NWR X
it 3 N 61 S E e R s ST
%Sfff?orzg%he&fgmiﬁw @rlﬁl@ﬁﬁ(myﬂémln@l 20-rfet hyl) -
unresol ved conplex 6); 7.55- 7.78
(mme@mwhf@w%% 4): 7.95 (d, 2); 8.09 (d, 1);
9.49 (s, 1);g9.67 (s, 1). 81 Exanpl e 32:
2\!—4[f1|(3 Flﬁoro yI)p|per|d|n4yI] 4-14
uor opheny Q r|md -2t yl
benzenesul fonam de py " I |-y gl no] MU

N

The procedure is carried out by a reductive amination
reaction starting with 300 mg of 4-[4-(4-fluorophenyl-
amino)pyrimidin—Z—ylamino]—N—methyl—N—piperidin—4—yl—
benzenesul fonamide hydrochloride (example 8) which are
reacted with 66 mg of 2-fluorobenzaldehyde.

210 mg of expected product are thus obtained.

Alternatively, 410 mg of 4-[4- (4-fluorophenylamino) -
pyrimidin—Z—ylamino]—N—methyl—N—piperidin—4—ylbenzene—

sulfonamide (base) are placed in THF (15 ml) and the
medium is stirred at RT overnight in the presence of

NaHB(OAc)3 (300 mg) and 2-fluorobenzaldehyde (0.1 ml).

After treatment, 386 mg of expected product are
isolated.
MH+ = 565; Melting point = 182-183°C (Trituration in

isopropyl ether)

1H NMR (DMSO): 1.22 (4, 2); 1.57 (m, 2); 1.99 (t, 2);
2.65 (s, 3); 2.78 (4, 2); 3.47 (s, 2); 3.62 (m, 1);
6.29 (4, 1); 7.06-7.42 (unresolved complex, 6); 7.55-
7.78 (unresolved complex, 4); 7.95 (4, 2); 8.09 (4, 1);
9.49 (s, 1); 9.67 (s, 1).
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N' N The procedure is carried out by a reductive

am nation reaction starting with 300 ng of

4-[4- (4-fl uorophenyl -

am no) pyri m di n- 2-yl am no] - N- et hyl - N- pi peri di n-4-yl
10 benzenesul f onam de hydro8Bl ori de (exanpl e 8) which
are reacted with 66 ng of 3-fluorobenzal dehyde. 195
ng of expected product are thus obtained.

gga%&ﬁ%t ivel Yo_ 41Q 3m5 19fo rdtledrdAr) i ipeirdmtenyl-aiil nd)-[ 4 -

pyr-ifudnerhepyhaAHee) Ryrﬁé'{“H}ﬂmsz AT e Ak )Iﬂettfhﬁ/ zene

s de dhkasele are placed in THE (10 m) and the
élumls stirred at RT overnight in the presence of

NaHB( QAc) 3 (300 ng) and 3-fl uorobenzal dehyde (0.1 nl).

After treatment ~ 351 ng of expected produgt are 20

i sol at ed. I\/I—rﬁ@f Mel ting point = 207C (Trlturat| on

in isopropyl ,)1 25 1H N\R (IDMSO) :

1.59 (m 2); 1.96 , 2); 2.

3.43 (s, 2); 3.64 N1);

(unresol ved conpl €x, L) ;

conplex, 4); 7.94 (W, ;

9.67 (s, 1). 30 Exanple 33

Pﬁéﬁl 4052 Qquﬂfyé f&f@ﬂlghe QAN:A ﬂeﬁécktve amination
Pophenyl am no) pyrim di n- 0]
bmamufﬁbnéﬁiﬁ@ 82 PaP crg Noé @N[?l f,'ﬁm%)éh}\enyl-
e RS P&Ppﬂﬁf‘di§—@%}Iaﬁﬂq@wNdeﬁhdemeplp@rm‘nmahm}r

reaction starting wth 300 of 4 f r anl
APEHEFRST 7 HE ARFA | %‘PﬁdﬁS’F %épq%pleér |g{9§f§y 5 C

bﬁé‘é@@@@ubiﬂmamdeghqﬂrbeﬁlmr@}eez(l@a( ¥A®8) which are
reggtmg g%tgxggcggdogr Llyorpbepzal dshyslened.

.78 unresolved
.08 (d, 1); 9.49 (s, 1);

Alternatively, 410 mg of 4—[4—(4—fluorophenylamino)—
pyrimidin—Z—ylamino]—N—methyl—N—piperidin—4—ylbenzene—

sulfonamide (base) are placed in THF (10 ml) and the
medium is stirred at RT overnight in the presence of

NaHB (OAc)3 (300 mg) and 3-fluorobenzaldehyde (0.1 ml).

After treatment, 351 mg of expected product are
isolated.
MH+ = 565; Melting point = 207°C (Trituration in

isopropyl ether)

1H NMR (DMSO): 1.23 (4, 2); 1.59 (m, 2): 1.96 (t, 2);:
2.66 (s, 3); 2.76 (4, 2); 3.43 (s, 2); 3.64 (m, 1);
6.29 (d, 1); 6.95-7.43 (unresolved complex, 6); 7.55-
7.78 (unresolved complex, 4); 7.94 (4, 2); 8.08 (4, 1)
9.49 (s, 1); 9.67 (s, 1).

Example 33: N—[l—(4—Fluorobenzy1)piperidin—4—yl]—4—[4—

(4—fluorophenylamino)pyrimidin—z—ylamino]—N—methyl—

benzenesulfonamide
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200 ng of expected product are thus obtained. Mk =
565; Melting point = 129-131C (Trituration in 10

i sopropyl ether) 1H NMR (DMSO: 1.21 (d, 2); 1.55 (m
2); 1.92 (t, 2); 2.63 (s, 3); 2.72 (d, 2); 3.37 (s,
2); 3.60(m 1) 6.26 (d; 8%;-7.00-7.20 (m 4); 7.26

(dd, 2); d, 15 2) 7 67 (dd, 2); 7.92 (d, 2);
8.06 (d, 1) 7 9.62 (s, 1). Exanple 34:
4-[4-(4-Fl uor anlno)pyrlqldln 2-y

am no] - N- net hyl™- 1- (1 net dazg Fyl met hyl )
- 20 pi peridin- 4- MSNN
NThe procedure i \ e am nation
reaction startlng of 4-[4- (4-1f1 uorophenyl -

am no) pyri m di n- 2- ylan1no] N—nethyl N- pi peri di n-4-yl

25 benzenesul f onam de hydrochl ogide ( )
dhe PEACERUTRi LF g q# é B Pé@@@éfvé atfhek ion

%égﬂﬂﬂﬁnlétaﬂtﬁﬂgometﬁwﬁﬂ%aM} déhﬂdé4 1g?f&ﬁogpphenyl—

ected Qin-d-yl-
Q%R¥§kﬂ%é1%? 7 1@#&% Esq? fluorophgﬁ;i;n %j

mﬁhiﬁnhsulfqn&mmdmﬂhyﬁn@gh prgﬁ9|d@%qmg+q1 whigh  are

suld onai e, { g g agie £l @Rk dierf o ad ) ond e

un1|s |rre over ni in t fresence of 5
NHHB(I@AC()B @2@@3?@(} I%ﬁftfi“l‘:fné’l I }Pﬁlqﬁ) oaa e-5-car -
bal dehyde (90 ng). After treatnEnt 130 ng of expected

product are is PPiDiuration in

2t 275 ¢t | Mﬁhﬁtlflgn P?Chmtio i sopro 3t]1 et her) 1H NWVR

(£§6§}op§12@tmer2) 1.50 (q, 2); 1. 89(t 2); 2.62(s,
3); 2.74(d, 2); 3.33(s, 2); 3.53(s, 3); 3.58(m 1);
6.26(d, 1); 6.79(s, 1); 7.16(t, 2); 7.48(s, : .
1H 1(\]MR ()DMSO): (1 21) (d, Z)S 185 &S De2 (e, 2

2.63 (s, 3); 2.72 (4, 2); 3.37 (s, 2); 3.60 (m, 1);
6.26 (d, 1); 7.00-7.20 (m, 4); 7.26 (dd, 2); 7.61 (4,
2); 7.67 (dd, 2); 7.92 (d, 2); 8.06 (d, 1); 9.46 (s,

1); 9.62 (s, 1).

Example 34: 4—[4—(4—Fluorophenylamino)pyrimidin—z—yl—
amino]—N—methyl—N—[1—(1—methyl—1H—imidazol—2—ylmethyl)—

piperidin—4—yl]benzenesulfonamide

| N
N 0\\ _N \7
S
o \\O \&N
QN O \

The procedure is carried out by a reductive amination
reaction starting with 300 mg of 4-[4- (4-fluorophenyl-
amino)pyrimidin—z—ylamino]—N—methyl—N—piperidin—4-yl—

benzenesul fonamide hydrochloride (example 8) which are
reacted with 60 mg of l—methyl—lH—imidazole-S—carbal—

dehyde.
187 mg of expected product are thus obtained.
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15 7.61(d, 2); 7.68(dd, 2); 7.92(d, 2); 8.06(d, 1);
9.47(s, 1); 9.65(s, 1). Exanple 35:

4-[4- (4-Fl uorophenyl am no) pyri m di n- 2-

yl am no] - N- et hyl - N- (1- qui nol i n- 3-yl net hyl pi peri di n- 4-
20 yl)benzenesul fonanmide F 830N/ \N/ ~ SO NN The

procedure is carried out b areductl am natio ,
Pdaeingt istednti ng3 Wt 309¥ 4547 (fll\é(eiHOFPEngE}EESﬁ‘)}FO) -

SRS 4l g e e kot
C ri.de h
o EGTEaR] WPRRC S oP LAHPROI e caral danyiis | £he
%:%dif{ﬁn Otiseﬁt&(itreﬂ Dgtmrt @rerniglst obnaithed. papperce of
, : gt
| 3n?hg$§ él\/E% ('n-gul:'h%'i ?‘H‘—Qﬁlﬁﬂzoﬁg S5-car-
aldeﬁﬂét(9Q)mg)2 eit@g tgeagpqp;((ﬁjgnmg3og5e§%gcted
%g%g‘%gé% P 1at7eé-8 (t, 2); 7.54-7.79 (m 6);
437807 - 84 (d, 1); 8.1 (s, 1); 8.80
(s, 1); 9.4 (s, 1); 9.6 (s, 1) . Exanple 36:
Ak 4- (3-G0 or gedrf hyoraphenytammeR75°C  (Trituration in
pyrlmdun 2- yl am nol - N-[ 1- (4- quorobenzyI)pl peridi n- 4-

Vi § QI PR ﬁtﬂ'é?ﬁenesulfonam de C FNO,NFQN/ I
SO QJ N-N\ The procedure is carried out by a

redu ve ti actspn starti whtyh 6 f
41%% @@5‘? 9_1620?{1 »pn staptipg, wehh 600s9rpe of 2)
f2 UG Gphedyt aki HeYPyr Rk dBR33L§) afi roPbEAAEneSulf oy f (™
hyp,r oghlgrige {prodycte abt anned 7 1stwge23;0f7.48(s, 1);
7.61(d, 2); 7.68(ad, 2); 7.92(d, 2); 8.06(d, 1);
9.47(s, 1); 9.65(s, 1).

Example 35: 4—[4—(4—Fluorophenylamino)pyrimidin—Z—
ylamino]—N—methyl—N—(1—quinolin—3—ylmethylpiperidin—4—

yvl)benzenesulfonamide
F
©\N | /N
Q\,N
Gty e
NAN

The procedure is carried out by a reductive amination
reaction starting with 300 mg of 4-[4- (4-fluorophenyl-
amino)pyrimidin—Z—ylamino]—N—methyl—N—piperidin—4—yl—
benzenesulfonamide hydrochloride (example 8) which are
reacted with 84 mg of quinoline-3-carbaldehyde.

254 mg of expected product are thus obtained.

MH+ = 547; Melting point = 125-127°C (Trituration in
isopropyl ether)

1H NMR (DMSO): 1.27 (4, 2); 1.62 (a, 2); 2.05 (t, 2);
2.67 (s, 3); 2.84 (d, 2); 3.65 (bs, 3): 6.28 (4, 1);
7.18 (t, 2); 7.54-7.79 (m, 6); 7.88-7.96 (m, 4); 8.07
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exanple 12) which are reacted with 66 ng of 4-fl uoro-
benzal dehyde. 350 ng of expected product are thus
obtained. 15 M+ = 553; Melting point = 175-176C
(Trituration in |sopropyl ether) 1H NWVR (DVSO): 1.20
(d, 2); 1.54 (g, 2); 1.90-(84 2); 20 2.63 (s 3);
2.72 (d, 2); 3.36 (s, 2); 356 (t., 4 d )
209 1x; 2)1 7s26 Yy 9)807.(S6 (Jt % 9} 501(rh %)6 (s,
é_)63 (d, 2); 7.90 (d, 2); 8.03 (d, 1); 8.10 (d, 1)
64 (s, 1) ; 9.75 (s, 1). 25 Exanple 37: 4 [4-
(4_Fl uorophefl Yl am f10) PYrim d2Y] am no]
(Ekgnﬁgw o, m—qedr—i (i —r@h\ﬂldro%-lfélttmcﬂéﬂfzfé'ﬁénmo

\_( J};@}M;Ij ipeds dithel -
d@é‘b‘fﬁméq c]aarn} (ﬁ out[lby 4a(%rl(ea}urct Ive arn\pn5| on
rﬁa]c—tN-dmetStya]rhen@msﬂmmgi%f 4-[4-(4-fl uorophenyl -
ani no) pyri m di g 2-yl am no] - N- net hyl - N- pi peri di n-4-yl -
benzenesul f gnani de hydrochl ori de (exanple 8) which are
5 reacted wf ng of propan-2- one 180 ng of
expected prod are t hus obt a| Alternatively,

300 ng of 4 [4 Iuoropher& rindi F2
| am no] - N- met hYI er| en ene Y 10
sul f onam de (basj a e d On and t he
mediumis stirre .” ni ght |nthe presence of
NaHB( QAc) 3 (200 rrg) and propan-2-one (0.15 m). After
treatment, 116 ng of expect ed product are sola

Mihe = paooedNkt iy PRTRICE 985 303 (FRAEGFAY or‘?‘%‘ﬁﬁlaléon

i&é’é@?&!ﬁ(eéhsﬁlﬁﬁi NVRcADVBOD mg0. SF ( di- [B)- (3. qrp—4-

luoropheg}lamlno)pyrlmldln 2- ylamlno]benzenesulfonyl

hydrochloride (product obtained in stage 3 of
example 12) which are reacted with 66 mg of 4-fluoro-

benzaldehyde.
350 mg of expected product are thus obtained.

MH+ = 553; Melting point = 175-176°C (Trituration in

isopropyl ether)

1H NMR (DMSO): 1.20 (4, 2); 1.54 (q, 2); 1.90 (t, 2);
2.63 (s, 3); 2.72 (&, 2); 3.36 (s, 2); 3.56 (t, 1);
6.28 (4, 1); 7.09 (t, 2); 7.26 (m, 2); 7.36 (t, 1);
7.50 (m, 1); 7.63 (&, 2); 7.90 (4, 2); 8.03 (d, 1);
8.10 (d, 1); 9.64 (s, 1); 9.75 (s, 1).

Example 37: 4—[4—(4—Fluorophenylamino)pyrimidin—Z—yl—

amino]—N—(1—isopropylpiperidin—4—yl)—N—methylbenzene—

F@

sul fonamide

Q@




10

15

20

25

30

2.08 (t, 2); 2.56-2.68 (unresolved conplex, 4); 2.73
20 (d, 2) ; 3.58 (m 1) ; 6.28 (d, 1) ; 7.17 (t, 2) ;
7.63 (d, 2) ; 7.69 (m 2) ; 7.93 (d, 2) ; 8.07 (d, 1)
7 9.46 (s, 2) ; 9.64 (s, 2). Exanple 38:

4-[4-(4- FIuorophenylan1norp§rlﬁld|n 2-yl- 25

am no] - N- (1-i sobutyl pi peridin-4.yl)-N net hyl benzen
Jifef GRS feure Nig® qqrg;Ne@ NERe B§' @ed{ﬁn%u? 1V r?lmé.gatlon

Qs DA f§@|é1§ttiﬂ§ athat3omn mg eaft der4st(arfilngraphhnyl-
300 of 4-] f l.uor.ophe _ 1-
SRS Wﬁltﬁltﬂ % Jﬁgﬂq @/neett%l LR ﬁn;?eerrlléiln Y y
htﬁjﬁz@iﬁii]fﬁmmmdk hlyxddo@hhbord@e hyléreewiler Bde Wthh are

exar r £4 Wd e 48 ng of 2-nethyl -
;()C p| onal h\l\?é:qrigioef of expect ed pr%%uct fre t hus

dCaine b £ -emct@d anRAYArelaf,e 235y
4-[4-(4-fl uor ophenyl am no) -
di n- 2- N- et byl e-
B s e base] SO pl ced i haTiE-E10 RO PESh LeRe e
@A‘Bﬁﬁéﬂ&iﬁasyzﬂaaﬁras] morl nﬁzlaltﬂ’fyﬂl—gil’ﬁpmpenmhlrpfﬁmzcﬁne—
C an 0] a
M%%,@ {2 ggﬁ%h TEEQ%& nropheRal dghyds 459 the

expect ed product are
|rﬁeﬂ:a1md1slcstl\ﬂaﬂred 5a_13 RWEIQVWJ@?W ir tde jpegsence of

ﬁ%;ﬁfca éz)n ?QO gw)a‘?pfé%&i" F%BB@B)—z:LHn@NR(d D@1y . OAEQer

(ttrqumeqt Q5L ¥ m@)of p_e;ggaqtsed grod% 2’:11!-/% J(sdajfa’f)ed
3.60 (m 1); 6.28 (d, 1); 7.17 (t, 2); 7.63 (d, 2);

Z}?ﬂg'?] g:rsn 9_|_2% %23 d’g}? 8 072(0% 2:5)3°C ‘fln.sit(ﬁrag'floﬁ in

4rd ool L@tf}o@h)enyl am no) pyri m di n-2-yl - 20
am no] - N-net hyl - N-[ 1- (3- et hyl butyl ) pi peridin-4-yl]-

benzenesul f onam de
1H NMR (DMSO): 0.90 (4, 6); 1.24 (4, 2); 1.51 (m, 2);

2.08 (t, 2); 2.56-2.68 (unresolved complex, 4); 2.73
(d, 2); 3.58 (m, 1); 6.28 (d, 1); 7.17 (t, 2); 7.63 (4,
2); 7.69 (m, 2); 7.93 (4, 2); 8.07 (4, 1); 9.46 (s, 2);
9.64 (s, 2). |

Example 38: 4-[4- (4-Fluorophenylamino)pyrimidin-2-yl-
amino] -N- (1-isobutylpiperidin-4-yl) -N-methylbenzene-

RGN
N (o) l
~ N
\N s\\
2 > A
N

The procedure is carried out by a reductive amination
reaction starting with 300 mg of 4-[4-(4-fluorophenyl-
amino)pyrimidin-2-ylamino] -N-methyl-N-piperidin-4-yl-

benzenesulfonamide hydrochloride hydrochloride

(example 8) which are reacted with 48 mg of 2-methyl-

sulfonamide

propionaldehyde.
210 mg of expected product are thus obtained.
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F/ OGN N/ "ON NN The procedure is carried out by a
reductive amnation reaction starting with 300 ng of
4-[4- (4-fluorophenyl - 25

am no) pyri m di n- 2-yl am no] - N et hyl - N- pi peri di n-4-yl
benzenesul f onam de hydrochl@ﬁlde hydr ochl ori de

(exanple 8) which are reacted with 56 ng of 3-nethyl -

but yral dehyde. 218 ng of expected product are thus
obt@imed.ivedl, Al tZ3Mang veby, 320 4ny4off luorophenylamino) -

4-[4-(A4-f1yor ph Ia 1b -
R ML A S
sl 1f e ke (mhaswaraecqoméeaeiin lTHET 50 (HO) ™id 3 e

msdd 4 mB%&C%Hér%%;taBTR@V%%ﬂmEX& E_he tmeesleflesaemxﬁe of

and met hyl b aldeh
rNa)HB % et tre‘a&%ﬁﬁg 258 i of g{h&&p Pg&ugltglgga?%de

. 2eMae =cBeLemdktl i D paigt o£ 18dpd@s®l product
( rituration_in isopropyl ether) 1H NWVR (DVBO): 0.77
(are 6)solaprd 1. 27 (unresolved conpl ex, 4); 1.36-1.61

(unresolved conpl ex, 1.78 10 (t, 2); 2.15 (t, 2);
2. 60 (s 85 4. t t (T2 tubaio
(W{’" 1y; é ‘7}% %’%nresorft’\ied 10%1953(:845(’;1‘ Loy a(d 7oA

2i1$018rc6)£4yi(detn§tr 9.44 (s, 2); 9.62 (s, 2). 15 Exan'pl e
40: 4-[4-(4-Fl uorophenyl am no) pyri m di n- 2- yI

"Iyl Foensenesii e oltF West” (1 N RS
1.66 (bs, 1); 1.83 (t, 2); 1.95 (4, ); 2.65 S, 3);
2.76 (4, 2); 3.60 (m, 1); 6.28 (d, 1)y; 7.17 (&, 2);
7.63 (4, 2); 7.69 (m, 2); 7.93 (d, 2); 8.07 (4, 1);
9.48 (s, 1); 9.67 (s, 1).

Example 39: 4—[4—(4—Fluorophenylamin0)pyrimidin—2-yl—
amino]—N—methyl—N—[l—(3—methylbutyl)piperidin—4—yl]—

benzenesulfonamide

FQN oA
OO Uy

The procedure is carried out by a reductive amination
reaction starting with 300 mg of 4-[4- (4-fluorophenyl-
amino)pyrimidin—Z—ylamino]—N—methyl—N—piperidin—4—yl—

benzenesulfonamide hydrochloride hydrochloride
(example 8) which are reacted with 56 mg of 3-methyl-

butyraldehyde.
218 mg of expected product are thus obtained.

Alternatively, 320 mg of 4-[4- (4-fluorophenylamino) -
pyrimidin—Z—ylamino]—N—methyl—N—piperidin—4—ylbenzene—
sulfonamide (base) are placed in THF (10 ml) and the

medium is stirred at RT overnight in the presence of




10

15

20

25

30

20 The procedure is carried out by a reductive

am nation reaction starting with 300 ng of

4-[4- (4-fl uorophenyl -

am no) pyri m di n- 2-yl am no] - N- et hyl - N- pi peri di n-4-yl -
benzenesul f onani de hydr ochl & de hydrochloride

le 8) which ted with 82
bt Aot (330 sy R 19508551 DB FEC LR B Bal e “ard

%ﬁ%fﬂn Qggmenélte@yﬁhﬂﬁ|yof38@xm@GMéd product are
uor ophenyl am no) pyr -

|MﬁQ%%FQﬁylan1no] N- et hyl - N- pi peri di n-4-yl benzene 30
sul fonam de (base) are placed in THE (10 m) and the

wedlun1|s t| at RT \er Di ghty_iipstolte preseRegebn in
NEHB( DA 6?ﬁb?gaﬁﬁ) 4, 4- %%lfluorobutyraldehyde

(ﬁéﬁbﬂﬁ@yl/ﬁﬂhﬁrkreatnent 330 ng of expected product
are isolated. - 88 MH = 567; N@Iting poi nt =

166-167C (Trlturatlon in |sopropy t her
(DVEQMR 1. (21900« 2)0 - 7] 429 68 (unredd ve ?}ﬁconﬁ%olved

48%%& &9, (t4> g)%gisoﬂ @135(dné1maﬂo}at&dcompa;pxex 3)4)291 78
(b 1]; Bafi By 57 %éo Jelmafiopehs M 629355
4)muft9§1étd 2)}; 8.0D4 d, 0,145 1$2-7)-74 1 tsgolved

S I 4 i o),
I(\F?rﬁpiﬂﬁ{hogtqﬁyleg"Ei‘l'q[‘{-(4--%'|'uorc')pheny|'- 1) 9.44 (s

agn 6@) pyri2d di n- 2-yl am no] - N- ( 1- net hyl pi peridi n-4-yl) -
benzenesul f onam de hydrochloride F ~aN N % N 15 LThe

procedure is carrled o t as in sta

sExemphe 4Pt hd 206 Hf %r?ah?ﬁy# Iﬁ%)?%bﬁ%nﬁﬁam no%-
PyhEAb PLiR= geyhgnlmolbenaeme&utfDﬁyMOnhb@tYhéph9@¥bdln 4-
chlorlde ngt obtained in stage 3 of exanple 1) 20
\m%he’aF% W W ¥R 230 ng of

[2-(1-nethy|p|per|d|n- 4-yl am no) et hyl ] carbanmi ¢ aci d
tert-butyl ester. 168 ng of expected product are thus
obt ai ned afteée

N |
qé/N\[::? F
=N K \V/A\V/LiF
QI
N

The procedure 1is carried out by a reductive amination
reaction starting with 300 mg of 4-[4- (4-fluorophenyl-
amino)pyrimidin—z—ylamino]—N—methyl—N—piperidin—4—y1—
benzenesulfonamide hydrochloride hydrochloride
(example 8) which are reacted with 82 mg of 4,4,4-
trifluorobutyraldehyde.

195 mg of expected product are thus obtained.

Alternatively, 380 mg of 4-[4- (4-fluorophenylamino)pyr-
imidin—2—ylamino]—N—methyl-N—piperidin—4—ylbenzene—

sulfonamide (base) are placed in THF (10 ml) and the
medium is stirred at RT overnight in the presence of
NaHB (OAc) 3 (300 mg) and 4,4,4—trifluorobutyraldehyde
(140 mg). After treatment, 330 mg of expected product

are isolated.




I IR I

10

15

20

25

30

decar boxyl ati on reacti on according to procedure 2 of
25 exanple 8. Likew se, by treating the preceding
carbamate (410 ng) dissolved in MeOH (10 m) with 2M
hydrochloric ether (30 m) overnight at RT, after
evaporation of the 30 solve®8s-at RT in a Biich
rotary evaporator, a solid is obtained after
trituration in ether (367 ng). Mt = 500; Melting
%ﬂt pC ﬁaéritiﬂgat Jamt N= 1SEPIEPYC etherjusian in

2.00 (m 2); 2.65 (d, 3);
st&fp:p (@)l ved corrpl ex, 8): 4.02 (t, 1);: 6.56
(d 1); 7.28 (t 2) 7.58-7.75 (unresol ved conpl ex,

2 5 7.85 (S B 4), .8. Q548._40 ccunrigselered ved
IR 44D %3.3%%% Q&Zidg( EevE

wrgpgmt hy;l ) ani moxashw Xt4- [ £)(4- H?uanZ $€° (unresolved
$$% amn pyﬁlg%d|g 2 yla§1a9] (& pper i3dien- 4mplltitlet,
Esul ohan1de édrocﬁlorlde F %hg ?Ig Nl %_ﬁved
; N6\ ZBhe (@F odedur & -8 chriédiouf-38 Th Zstau 55
%(1 Starjiag wigh #00 sgoef (4, 1); 9. 49 (s, 2);
f1 uor ophenyl am no) -

p%r$ﬁ16$n élylanlno]benzenesulfonyl chloride hydro 15
chl oride (product obtained in stage 3 of exanple 1)

whi ch t foA- no-
B R Y e R A v S
eéIhEﬁo ﬁ@riﬁidm afyéwpen@édl\]pﬁédfa%? %}Tél?%%db%t%i%eb
%‘esggféﬁ%%cﬁé% Qﬁoéﬁ%,{ri@@ according to

p exanp . Likew se,Nby treating the
precedlng carba 1450 ng) 25 d| olved in MeCH (5
m) with 2M hydro\ heic ether m ) overnight at

RT, after evaporatlon f the “ N

N—

The procedure is carried out as in stage 4 of example 1
starting with 400 mg of 4—[4—(4—fluorophenylamino)—
pyrimidin—Z—ylamino]benzenesulfonyl chloride hydro-
chloride (product obtained in stage 3 of example 1)
which are reacted with 230 mg of [2- (1-methylpiperidin-

4—ylamino)ethyl]carbamic acid tert-butyl ester.

168 mg of expected product are thus obtained after a

decarboxylation reaction according to procedure 2 of

example 8.

Likewise, by treating the preceding carbamate (410 mg)
dissolved in MeOH (10 ml) with 2M hydrochloric ether
(30 ml) overnight at RT, after evaporation of the
solvents at RT in a Blichi rotary evaporator, a solid is

obtained after trituration in ether (367 mg) .

MH+ = 500; Melting point = 2250C (Trituration in
isopropyl ether)
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solvents at RT in a Biichi rotary evaporator, a solid

is obtained after trituration in ether (377 ng). 30

M+ = 514; Melting point = 220C 1H NWVR (DMSO : 1.50

(m 2); 2.00 ((m 2); 2.82 (s, 6); 2.85-3.90

(unresol ved conplex, 8); 4.83 ¢t, 1); 6.51 - 90 (d,

1); 7.26 (t, 2); 7.64 (dd, 2); 7.84 (dd, 4); 8.09 (d,
1); 8.71-9.19 (m, 2); 10.61-11.19 (bs, 3). Exanmple

4% thind 2(Bugo y/ a;nsaoe(tdw|2>4249©44fnl udno- % 65 (d, 3);

phe o) pyrim n ] Di per 4y .
brean T bRrraRtiRay gad Sk oK %NQF Ty 656
Fmﬂcadur@JZBCGEIIEH,oﬂt5&87LﬁSSKug@eaoévegxgﬁﬁpéei, 2);

i ng 00 4- [ 4z A- T lgugzopheity| anuAeksol@ed
S]tr%lrmd SYEEQPé m no be%zeneé%*fonyl chl oride hydro

cmdnmlletj@ (4ﬁr,odlpct63o‘dt1aﬁ¥ed(mn@t age 3 of exanple 1)
whi ch are reacted with 265 ng of 4-( 2- dlethylan1no-

ethylanino pi peri_di ne-| - carbo ag
Example 21 Ny 6?1“52:6%’ arg[4t h{l fgb ai ned
%Hé{yl@mlmaﬁqmwmwymm@nmm@mnd yl-

rocedure of .e ewi se, by treating
Zfr? % %’i O(‘:}f%)% Lie!( di ssolved in MeCH (3

m ) mnth 2M hydrochlorlc ether (20~ overnight at

RT, after evapof ] of the solventp at RT in a
Btichi rotary eva or, a solid i obtained after
trituration in ether (10 ny). 28 514; Melting

poi nt = 210C (Trituratiign in o~(op ther) 1H NWR
(DVMBO): 1.24 (t, 6): .Si(d 0.9 2);
b

N N

The procedure is carried out as in stage 4 of example 1
starting with 400 mg of 4-[4- (4-fluorophenylamino) -
pyrimidin—z—ylamino]benzenesulfonyl chloride hydro-
chloride (product obtained in stage 3 of example 1)
which are reacted with 241 mg of 4-(2-dimethylamino-
ethylamino)piperidine-1l-carboxylic acid tert-butyl

ester.

132 mg of expected product are thus obtained after a
decarboxylation reaction according to procedure 2 of

example 8.

Likewise, by treating the preceding carbamate (450 mg)
dissolved in MeOH (5 ml) with 2M hydrochloric ether
(25 ml) overnight at RT, after evaporation of the
solvents at RT in a Biichi rotary evaporator, a solid is

obtained after trituration in ether (377 mg).
MH+ = 514; Melting point = 220°C

14 NMR (DMSO): 1.50 (m, 2); 2.00 (m, 2); 2.82 (s, 6);
2.85-3.90 (unresolved complex, 8); 4.03 (t, 1); 6.51
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30 2.92 (g, 2); 3.05-3.93 (unresolved conpl ex, 10);
4.02 (t, 1); 6.51 (d, 1); 7.26 (t, 2); 7.64 (dd, 2);
7.84 (dd, 4); 8.09 (d, 1); 8.71-9.19 (m, 2);
10.61-11.19 (bs, 3). - 91 Exanple 44:

N- ( 2- Ami noet hyl ) - 4- [ 4- (4- 1 88r opheny] -

am no) pyri mdi n-2-yl am n N- |per|d| yI

st@l.f chlani de2hyditockR) OrI'ZZILAZF F\lg N 7& J)(%{] E$N g-0°
J4dThe pr eceduwre 1is Gar,rizad aut. 6a_s:U1n153t agss ,4 30f.

exanpl'e 1 starting with 400 ng of

4-[4-(4-fluorophenyl am no) -
MdeinP 1 32 W-ars -merenZemesideftdmll) -dh [dr (de £1luoro-

%@ﬁTW_T Qémo%@{fwgﬂﬁ%rm%ﬁﬁh%ﬁﬁ ?@mﬂe

4-(2-tert 1

&m&nxyn&ydkﬁqdammdmoethyIan1no)plperldlne | - carboxylic
acid tert-butyl ester. 200 ng of expggted product are

t hus obt ai ned af decar boxyl ati oh reaction
according to proc e 2 of 15 exa Ie S. M+ = 486;
Mel ting point 270

|turat| oﬁ{\ propyl et her)
20 1H NI\/R(DI\/BO) : 2.95 (m
4); 3.01-3.93 (unres I exO 4 03 (t, 1);

6.55 (d, 1); 7.26 (t, (dd, 2) 7.80 (s, 4):
8.10 (d. 1) 8.18 (bs, 3)" 8 97 (s, 2); 11.03 (bs,

2). 25 Exanpl e 45: 4 of le 1
[PYel-pre e dor @ phengrBFE A8) Pyt i AP diR- stage 4 of examp

vd @i nglg N-pipgri dod- Agy! ol (2~pwr-r@-ifduorbphleatfpimino) -
benzenehl fonam de hudrochl oride 0,1 F ~aht 5 BN ~@blro-
chloride (product obtained in stage 3 of example 1)
which are reacted with 265 mg of 4- (2-diethylamino-
ethylamino)piperidine—l—carboxylic acid tert-butyl

ester.

120 mg of expected product are thus obtained after a
decarboxylation reaction according to procedure 2 of

example 8.

Likewise, by treating the preceding carbamate (210 mg)
dissolved in MeOH (3 ml) with 2M hydrochloric ether
(20 ml) overnight at RT, after evaporation of the
solvents at RT in a Bilichi rotary evaporator, a solid is

obtained after trituration in ether (150 mg).

MH+ = 514; Melting point = 210°C (Trituration in
isopropyl ether)

1H NMR (DMSO): 1.24 (t, 6); 1.51 (4, 2); 1.98 (a, 2);
2.92 (g, 2); 3.05-3.93 (unresolved complex, 10); 4.02
(¢, 1); 6.51 (d, 1); 7.26 (t, 2); 7.64 (ada, 2); 7.84
(ad, 4); 8.09 (4, 1); 8.71-9.19 (ml, 2); 10.61-11.19
(bs, 3).
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- 92 The procedure is carried out as in stage 4 of
exanple 1 starting with 400 ng of

4-[ 4- (4-f1 uorophenyl am no) -

pyri m di n-2-yl am no] benzenesul f onyl chl oride

hydr ochl ori de (product obtaPhed in stage 3 of 5

exanple 1) which are react it 4 £ 4- _
EﬁEEEEEdE&éINVN@F@?FEﬁFﬁ%Y33Fg%ﬂgﬂﬁ%éfﬁgggp %fy%ﬁc
@&hﬁo)E@&Hnﬁ@&ﬂ—2e§ﬂ%hdnb1SNMWL@bIéﬂp@cﬂewlbﬁ@G@@ﬁ‘are
thus o taineg%%%te a i%% decar boxyl ati on reaction
£8d&PBRAY 9o OERIPE 5 %f exanple 8 in the presence
of a few drops ef MsOH M+ = 540; MNting point =
200C (Trituratio sopropyl et he(é 15 1H NWVR
(DMBO): 1.54 (m -1 05 (M 6)g 2] 66-3.9

(unresol ved conpl ex, 17); 4.04 (t%-N); 53 (d, 1);
7.28 (t, 2): 7.63 (M o¥N 7. 35@.10(d, 1
8.73-9.20 (m, 2); 1007511, bs, 320 Exanpl e 46:
4- [ 4- (4- Fl uor ophenyl aniMo) Byrim di n-2-yl -

am no] - N- ( 2- net hyl am noet hyl ) - N- ( 1- et hyl pi peri di n- 4-

ﬁﬁ%%egg@%g{%w@rm@@m 9ki g8 NradeOB' bENekaimple 1

e osesimst o 2gh it A S s oF 495 s 3 1bo28phengha0EnS) -

4&}f&ﬂ%?fﬂJ§U¥MHM¥h6%?éﬂkénesulfonyl " . chloride
rimdin-2-ylam no] benzenes c i de 0
%Qﬁqfﬂblc(’ﬁr%%uct P%%?‘gl?%téd i(l#aé QM%dB 0 ﬁexaﬁgl)ﬁgélgs of
vditGhp 1o €1y ealni el wirth r3GC teg ofif?ht 34 09 (2 mBrHyT t8E T

| per i di n-do vl A b i chd-ertedutosty
e B S T hte. ovtai ned
HAdial tertgatyl ester.

200 mg of expected product are thus obtained after a

decarboxylation reaction according to procedure 2 of
example 8.
MH+ = 486; Melting point = 270°C (Trituration in

isopropyl ether)

1H NMR (DMSO): 1.57 (m, 2); 1.85 (m, 2); 2.95 (m, 4);
3.01-3.93 (unresolved complex, 4); 4.03 (t, 1); 6.55
(@, 1); 7.26 (t, 2); 7.64 (dd, 2); 7.80 (s, 4); 8.10
(@, 1); 8.18 (bs, 3); 8.97 (s, 2); 11.03 (bs, 2).

Example 45: 4—[4—(4—Fluorophenylamino)pyrimidin—z—
ylamino]—N—piperidin—4—yl—N—(2-pyrrolidin—1—ylethyl)—

benzenesul fonamide hydrochloride

F N

Uy o0
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decar boxyl ati on reaction according to procedure 2 of

exanple 8. M+ = 514; Melting point = 220C

(Trituration in 5 isopropyl ether) 1H NVR (DMSO):

1.54 (m 2); 1.95 (m 6); 2.66-3.9 (unresol ved

conpl ex, 12); 4.04 (t, 1)- 8 53 (d 1); 7.28 (t, 2);

7.63 (m 2); 7.84 (dd,, 4 10 ( 1 1 7 Qe 1

(WS pzc)ocef%xr;% i, %f%% Bratl 8 dage’® Beldsdntle

I\sl,-t(adrt&rﬂgwoq,quimhwgd) )md- [ éf( 44f—|[éer(épﬁényerphenylamlno)

am no py.rimdin-2- m nol I\%ﬁﬁt benzenesulfon@mlaglde
IEld' r%/ﬁﬁﬁnﬁ 15 The procedur IS £

Q@fdﬁc&ﬂﬂmﬂlc‘as |r(p$pdgle2t4 obberaRpHe 110 st &F%3HYy with ©

400 of - f lyQr ophean mqkh 264 mg of 4-(2-
YT uen 2- an%%no]%en

zenesul f on or dr 0-
mqumxmfw@tm&aamm H%Peé%lé%‘é“ aé%‘ﬁ%?/ 56+

ng]f@ RS, T eagted with 202 ng of (4- rrethyl am no-
cycl ohexyl )carbanic acid tert-butyl ester. 224 ng of

expected product are thus obtained, in the formof 2
eiwtrhgmeﬁs exfdfed pleodnbbxydmi i bhus egbttisgmedmaiter a

accoraind. 10 PLocedur g 507 ABXBERL RS, Ihigrsmatnch  of

m xturée_of t and
tesearsples oBrerrs el preserek af s oW i ORfat %ﬁ’ }f‘n t he
reductive am nation reaction for the 30 synt hesi s of

t he conpounds of exanpl es 65 to 8 I ;
17+ arel 1540 MYe Ry ARG ng péﬁl’% Jgggytaeien in
(Téél%y(g%}l Ofkthé) 1 sopropyl ether) - 94 1H NVR (DVSO) :

05 (unresolved conplex, 8); 2.57 to 2.77

(bs, 3): 2.79-3.3 (m, 1); 366(m 1):
1 NMR (DMSO): 1.54 (m, 2); 1.95 (m, 6); 2.66-3.9

(unresolved complex, 12); 4.04 (¢, 1); 6.53 (4, 1);
7.28 (t, 2); 7.63 (m, 2); 7.84 (dd, 4); 8.10 (4, 1);
8.73-9.20 (ml, 2); 10.75-11.29 (bs, 3).

Example 46: 4—[4—(4—Fluorophenylamino)pyrimidin—Z—yl—
amino]—N—(2—methylaminoethyl)—N—(l—methylpiperidin—4—

vl)benzenesulfonamide hydrochloride

e
N

F@ L
Q“ s

The procedure is carried out as in stage 4 of example 1
starting with 420 mg of 4-[4- (4-fluorophenylamino) -
pyrimidin—2—ylamino]benzenesulfonyl chloride hydro-
chloride (product obtained in stage 3 of example 1)
which are reacted with 300 mg of methyl[2- (1-methyl-
piperidin—4—ylamino)ethyl]carbamic acid tert-butyl

ester.

219 mg of expected product are thus obtained after a
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6.54 (d, 1); 7.24 (t, 2); 7.62 (m 2); 7.74 (s, 4); 5
8.08 (bd, 4); 11.11 (s, 2). Exanple 48:

N- (2- Ami noet hyl ) - 4-[4-(4-fl uoro-3-met hyl -

phenyl am no) pyri m di n-2-yl ani_no] - N- pi peri di n-4-yl -
benzenesul fonanide F N NO73N"0S IN~ N~ 10 The

procedure is carried out as age 4
é%%ﬁ#%%ét%%orﬁﬁc F- [ﬂcfﬁréf%grop em s/‘)lgg{r%aﬁ%)elz of
[asgnip 1k 18 2- yl ami no] benzenesul fonyl chl oride hydro-
chloride. 15 Stage 1:

(2-Chl oropyrimdin-4-yl)(4-fluoro-3 methyl

afiine =The Ik iepatedttiigy ofoaiffits conpedné |§TE&FPF€§18& in

%cccggg gt he same process as for exanple 1
éla [ gﬁvvlt the reaction of 5.3 g of

4-f1 uoro-3-met hyl phenyl - amne with 6.3 g of

glbl_tﬂa@hmgl Qbﬁﬁbl}l m di pe: em8 @)of legpectred paduét 64r-8 -2
I ne I n p0|nt 13 31 |tu aghoni4 n

N*42"8(4tFI @0r;0-8- 6ﬁat hml,plﬁényl'/) szdﬁheﬁyll- 8.10 (d, 1)

¢! M 95 1 They ppgparation of this

£Zvjhipgnuéjdﬂ?s?ﬂégrr|)2d out accordlgg toaa)t he sane process

as for exanple 1 starting wth the reaction of 2.8 g

(Exéﬂbfgﬂéﬁ‘n&q 4ﬂﬁhih ahexyl -4-[4- (4-fluorophenyl-
‘L‘F‘f"‘m et yl phen ned above and 5 4
1aIQllT=ﬁ’ ) R T Bt F4 ed ~ ol eﬁ}ze&cﬁu ar e <
hydrochloride

F

N o
S AN
N
N/)\N

The procedure is carried out as in stage 4 of example 1
starting with 400 mg of 4-[4- (4-fluorophenylamino) -
pyrimidin—Z—ylamino]benzenesulfonyl chloride hydro-
chloride (product obtained in stage 3 of example 1)
which are reacted with 202 mg of (4-methylamino-

cyclohexyl)carbamic acid tert-butyl ester.

224 mg of expected product are thus obtained, in the
form of 2 enantiomers, after a decarboxylation reaction

according to procedure 2 of example 8.

This compound 47 is in the form of a 60/40 mixture of
two cis and trans isomers and is used as starting
material in the reductive amination reaction for the
synthesis of the compounds of examples 65 to 85 and of
examples 157 and 158.

MH+ = 571; Melting point = 232-233°C (Trituration in
isopropyl ether)
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obtained (Melting point = 134-135C) (Trituration in
i sopropyl ether). F/ NN N _N\ Stage 3:
4-[ 4- (4- Fl uor o- 3- net hyl phenyl ami no) pyri m di n- 10
2-yl am no] benzenesul fonyl chl ori de hydrochl ori de The
preparation of this conpoUn84i§ carried out according
to the sane process as for exanple 1 starting wth
the reaction of 2 g of N4*-(4-fluoro-3-nmethyl 15
henyl. pyrdari di.08- 2(vndésed ved olscapdes, 8) i

g%g3§ﬁ%nth | orosul £ oni ig:31. B of) exgegged 1)
Br-8duct® afe 2 d§ ?2.958.3 gﬂl Brg m, 1)

%t age da, 41((2- 'l.e2f4 But oWGarBoﬁ%l dm no%)thyp)f' [(4-S (44) ’

I&grohg wetHyI&henylan1no)pyr|n1d|n 2-yl am no] benzene
- sulfonyl}an1no)p|perldlne | -carboxylic acid
W g . g8t @Al dutesaduie (iss (darfrlived codt-res hiva -

Mﬂlﬂ@ﬁunﬂg@rewlﬁv%pwzlﬁt Sipib et -

HEAIREI M dHidiizrey| ani no] benzenesul fonyl chl ori de
hydr ochl ori de obt ai ped above which are reacted with

304 ng of 4-(2-tentxbutoxycarbonyl ammoet hyl am no) 96
pi peridine-1-carb jc acid tert-butyl ester: 120 ny
of an internedi at hus obt ai.ne whi ch

i nternediate gives the expected Brou fter a
decar boxyl ati on react Nacc gotgfgzaFedure 2 of
5 exanpl e 8.

The procedure is carried out as in stage 4 of example 1
starting with 400 mg of 4—[4—(4—f1uorophenylamino)—
pyrimidin—2—ylamino]benzenesulfonyl chloride hydro-

chloride.

Stage 1: (2—Chloropyrimidin—4—yl)(4—fluoro—3—methyl—

phenyl)amine

The preparation of this compound 1is carried out
according to the same process as for example 1 starting
with the reaction of 5.3 g of 4-fluoro-3-methylphenyl-
amine with 6.3 g of 2,4-dichloropyrimidine: 3.8 g of

expected product are obtained (Melting point = 130-
131°C) (Trituration in isopropyl ether) .

F

N
b
'

Stage 2: N*4*—(4—Fluoro—3—methylphenyl)—N*2*—phenyl—

Cl

pyrimidine-2, 4-diamine
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HN, H FNGOGS NNN MK = 500; Mlting point =
242-244C (Trituration in isopropyl ether) 10 1H NWR
(DMSO : 1.56 (m 2); 1.82 (m 2); 2.14 (s, 3);
2.68-4.21 (unresolved conplex, 9); 6.50 (d, 1); 7.16
(t, 1); 7.40 (m 1); 7. 55‘(.%5 I); 7.90 (s, 4);

B0 B2 00 A 80 (REs DordBull 125 Eheridd oue

%db%ﬂ&%ﬂalﬂH(ﬂﬂHHBdmﬂnpmb¢QS$na@|ﬁog gkample 1 starting
2- I -
Fril ”°]>; [ 122 bydroxye 2-4maf fy %épxblehmskbgklgmmhh s

‘et h 't onani‘de 5
Izhe (mrmemﬂoeasnmhrémrmm aine nRRERYHd i cabove  an

3 bstjt utden grﬁﬁ%’;ﬂ@n sjagty ngowtaxls@@taa oprddhde(dare

uorophenylan1 pyr|n1d|n 2
siFeriingich- 4Melbéngerint orTarr?' ?égg%rf)l e% %1 oanr ei?

rggﬁiggﬁymtétﬁgk-ng of 1, 2-epoxy-2-methyl propane in a
25 mcrowave reactor (pgwer: 200 W tenperature:

140C). 150 ng of expgctad product are thus obtained.
M+ = 529; Melting pol 216-217C (Trituration in

i sopropyl ether) - 97 VMR (DMBO): 0.98 (s, 6);
1.14 (m 2); 1.53 (ma, 2); 11.92-2.22 (m 4); 2.61 (s,

3;; 2.85 (m 2); 3.55 (m ( N;(s, 1) ; 6.23 (d,
1) ; 7.12 (t, 2) ; 7.58 ; 64 2); 7.99
(d, 2); 8.83 (d? 1); 9. 42 ﬂ/lﬂs 9. 62 223 1; :
Exanpl e 50: N-(2-Am noethyl)-4-[4-(3-chloro-4-fluoro-
it chul 4 orfkd 41 HRFh TR e e Y i -

2-ylamino]benzenesulfonyl chloride hydrochloride

The preparation of this compound 1is carried out
according to the same process as for example 1 starting
with the reaction of 2 g of N*4*- (4-fluoro-3-methyl-
phenyl)—N*2*—phenylpyrimidine—2,4—diamine obtained
above with chlorosulfonic acid: 1.5 g of expected

product are obtained.

N Qs,m
s¥en
Nél\N

Stage 4: 4—((2—tert—Butoxycarbonylaminoethyl){4—[4—(4—
fluoro—3—methylphenylamino)pyrimidin—Z—ylamino]benzene—
sulfonyl}amino)piperidine—l—carboxylic acid tert-butyl

ester

The procedure is carried out as in stage 4 of example 1
starting with 400 mg of 4-[4- (4-fluoro-3-methylphenyl-
amino)pyrimidin—z—ylamino]benzenesulfonyl chloride
hydréchloride obtained above which are reacted with
304 mg of 4—(2—tert—butoxycarbonylaminoethylamino)—




TR =

FN ONN/ I \ON NIN\ The procedure is carried
out as in stage 4 of exanple 1 starting with 400 ny
of 4-[4-(3-chloro-4-fluoro-
phenylanino)pyrinidin-2-y|an%no]benzenesulfonyl 15
chl ori de hydrochl oride (pfo% ct obtained in stage 3 of
exanpl e 12) which are.reacted with 2f +£2-120 m
pypﬁﬁﬁﬁénﬁf1:9P§PH§V§ﬁFndTﬁvgeﬁe i 9#?ggr%%§§fic agi d i
BE”_QE}W! i@%te&}ineda&tblS ryef edpret ePRFBERRY ar 8701
thus obtained after a_,decarhoxyladi oprddeRed onafter a
ABEBFAPAYFE Sllgggdur%hg o exaérré;fli e § M = 520 25 ¢
Retarbbsy 1bictien( RPe&PLLPNESICCOBHY 1 P 6BTRFFGTES
Exanple ?1: N- (2- Ami noet hyl ) -4-[4-(3,4-f | uorophenyl -

5 §ﬁ?g§}ﬁy iI'm di n-2-yl am no] =N- pi peri di n- 4-yl benzene- 30
sul fonami de hydrodhloride - 98 - B~g-ft NO 1S NN/
p N ~ NI N g Pprocedure is carriled out as in stage
4 of exanple 1 ting with 400 ﬁ% of
4-[4-(3,4-fluorophenyNanino)- O y
pyri m di n-2-yl am noj ene feqyl Tchlpride hydro 5
chloride (product o Fai ed t Qe K. exanpl e 11)
whi ch are reacted w of methyl[2-(1-nmethyl -
pi peridin-4-yl am no)ethyl|carbamic acid tert-butyl
ester.
MH+ = 500; Melting point = 242-244°C

(Trituration in

isopropyl ether)

10 1H NMR (DMSO): 1.56 (m, 2); 1.82 (m, 2); 2.14 (s, 3);
2.68-4.21 (unresolved complex, 9); 6.50 (4, 1); 7.16
(¢, 1); 7.40 (m, 1); 7.55 (m, 1); 7.90 (s, 4); 8.03-8.2

(bd, 4); 8.9 (bs, 2); 10.60-11.25 (bs, 2).

15 Example 49: 4—[4—(4—F1uorophenylamino)pyrimidin—z—yl-
amino]—N—[1—(2—hydroxy—2—methylpropyl)piperidin—4—yl]—

N—methylbenzenesulfonamide

F

Q" o
G PR

20 The procedure 1is carried out by a
300 mg of 4-[4-(4-

nucleophilic

substitution reaction starting with
fluorophenylamino)pyrimidin—Z—ylamino]—N—methyl—N—
piperidin—4—ylbenzenesulfonamide (example 8) which' are
reacted with 81 mg of 1, 2-epoxy-2-methylpropane 1n a

25 microwave reactor (power: 200 W, temperature: 140°C).

150 mg of expected product are thus obtained.

M+ = 529; Melting point = 216-217°C (Trituration in

isopropyl ether)




IR

10 219 ng of expected product are thus obtained after

a decarboxyl ation reaction according to procedure 2

of exanple 8. M+ = 504 15 Retention tinme (RP-HPLC,

ESI, 220 nm: 4.46 m nutes l;xanpl e 52: '

N-(2 Ami noet hyl) - 4-[4-(2, 3, 8- f Fuor ophenyl -

am no) pyri m di n-2-yl am no] - N- pi peri di n- 4-yl benzene- 20

sul fonam de hydrochloride F FN NO'NF/ SO g\l 2y ;

NWMTh@m@ped@r98l $scabhied -3dt @ i% sthge® 4'BF ’

exa tart| ng g af m, 2); 3.55 (m,
?(2225 o8 o b p); 285

opHenyl ani no) ' i
morl  Gon- (zb,yna)m rﬁ)]b%nk@ne%mf'bnw hyar Bbhi B¢ Ple (4 27

Wigt h 828 ggoef (4, 1); 9.44 (s, 1),
5 %‘t%}l ? i( yfpl peridin- 4-ylam no)ethyl]carbamc
acial text -lbutyl ester. 45 ng of expected product are
t hus obtained after a - 99 decar boxyl ation reaction

di g t d +o-
accordin orPEroce ure 2t eggglp %_SCTZMS#GO 35%??3
@aﬁﬁo)Qbﬁmidm-q@xé{rﬂmﬂmm@%béw

10 a*h?erhn%ﬁ% PR 5@0%%%%;%% L bnate FF TN pS N

0 N\\ NN Bl O
N Q>,N
Cr Oy G
y Y
N/)\N

The procedure is carried out as in stage 4 of example 1
4-[4-(3-chloro-4- fluoro-

starting with 400 mg of
phenylamlno)pyrlmldln 2- ylamlno]benzenesulfonyl
15 chloride hydrochloride (product obtained in stage 3 of

example 12) which are reacted with 264 mg of 4-(2-
pyrrolidin—1—ylethylamino)piperidine—l—carboxyllc acid

tert-butyl ester.

20 115 mg of expected product are thus obtained after a
decarboxylation reaction according to procedure 2 of

example 8.

MH+ = 520

25
Retention time (RP-HPLC, ESI, 220nm): 4.66 minutes

Example 51: N—(2—Aminoethyl)—4—[4—(3,4—fluorophenyl—
amino)pyrimidin—2—ylamino]4N—piperidin—4—ylbenzene-

30 sulfonamide hydrochloride
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Stage 1: D ethyl

[(4-tert-butoxycarboxyl am nopi peri di n-

| -yl)ethyl] phosphonate: A m xture containing 4 g of

pi peridin-4-ylcarbamc acid tert-butyl ester, 5.38 g

of 15 diethyl 2-bronoet hyl’pﬁ%sbhonate, 3.2 g of sodium
carbonate in 50 nm pf ethanol is heated under ref | ux

- for 18 hours. After| cooling the reacty on nmedium the

solid is filtered theflltratel concentr at ed
under vacuum Afte r| fication on a silica colum 20
(di chl or onet hane- net ha ol : 90- 10‘1\,, of di et hyl

[ (4-tert-butoxycarbo i no -1-yl)ethyl]phos-
phonate with a yield 1% e°2 -8t hyl

[ (4-am nopi peridin-|- fgt os 25 phonat e:

According to procedure 2 of exanple 8, a
decarboxyl ation reacti,on, st artl ng wth 6
e RS reor e, BRTARABo At ob 37 i S Peyryete 1
@ttasﬂt]m@OSWbenatzm(swrg he<i zeel[at 3t 4gEluonaRkenytamino) -
ossi ble t tai.n d pr S0 Shageo-
yr‘f‘ﬁ‘édﬁpogeéfu (Ienllng%clzogrn r%ee Sg)&lt% %aggl n SC?%&%‘I a $d2o
ehammelel Spmcﬁwg wibttie 156G nn ofstages-3 304 1%ample 11)
(Phlzichor gpoe '1% L20) QY ERTI $11-1dq ¥ o Ia@wﬁnzgneguﬂnéenyl-

d d. 400 f th
BikErROB B A L) SCRYL) GGEBROAaL o, 250 my bFr© DuCY]

@é@_@g_ed product are obtained with a yield of 62% 5
MH+ 625; Melting point: 133C (Isopropyl ether) 1H
NVR (DI\/ISO) : 1.09 to 1.60 (unresol ved conpl ex, 10);
2181 mico df 9éxpentesol veotiwonpear, @Aus ZOBBaQﬁ?dZ)after a
A f) r@c%@u&@ of
frtlraliondeseh, fogecilh Mocokathd dedl) preddute 2
ex@inple 82) ; 8.02 to 8.17 (unresol ved corrpl ex, 2);
9. 66 (bs 1) ; 9.72 (bs, 1). 15 Exanple 54 : Diethyl
[4 ({4- [ (3, 4-difluorophenyl) -
+nc‘r] ¥ ni di n- 2-yl }am no) phenyl ] sul fonyl } (et hyl ) -

Retention time (RP-HPLC, ESI, 220 nm): 4.46 minutes

Example 52: N- (2-Aminoethyl) -4-[4-(2,4,5-fluorophenyl-

amino)pyrimidin-2-ylamino] -N-piperidin-4-ylbenzene-

sulfonamide hydrochloride
F

@r* O

The procedure is carried out as in stage 4 of example 1
starting with 1 g of 4-[4-(2,4,5-fluorophenylamino) -
pyrimidin-2-ylamino]benzenesulfonyl hydrochloride which
is reacted with 828 mg of methyl[2-(l-methylpiperidin-
4-ylamino)ethyl]carbamic acid tert-butyl ester.

45 mg of expected product are thus obtained after a
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am no] pi peri di n-1-yl } net hyl ) phosphonate F F/ N O N
ONIIO ONNPO Stage 1 - D ethyl

[ (4-tert-butoxycarboxyl am nopi peridin- 20

1-yl) nmet hyl ] phosphonate: To S solution containing 4 g
of piperidin-4-y|carbanic"a8 dtert-butyl ester in 5

m of di oxane are successi vel dded, 5. 38% ¢
48685R9X¥ bRt PHe HyRRC SHP Tt 255K, %eﬁgs.%cﬁé‘ﬁ% %o
dikalnbyke phosphate. The reaction mediumis heated under
25 ref lux for 30 mnutes. After concentrating under
vacuum and purifying on a silica colum
Mdichi 628met hane- net hanol : 90-10), 4.5 g of diethyl
[ (4-tert-butoxy- carboxyl am nopi peridin-1-yl)

. , . 0
Botenssons tamg drpyetc, B, "5%0 k) %oV 58! iR
[ (4-am nopi peridin-1-yl)nethyl]phos- phonate

di hydrochloride; - _1 Fol |.owi ng ,prrQgeqdu -
Eﬁ&éﬁ&&—éﬁ‘aD&SEEV&ogérééréﬁngggétﬁggqupgfgﬁggomﬁth
$hBng 10tmd aop eyird mi bt a-Beq Litamisoa pheny LigkdSony 1} } -

possible ta. ai.n product with a
?Pépg%gﬁpﬁg%?gét%g¥4§%t$%%§§?%%§§%P3%Fs carried out as
in stage 4 off exanple 1 starting with 500 ng of 4-
[4- (3, 4=dif ] uoro-

phenyl am ng Iinidin-2-y|anino]benzenesulfonyl 10
chlori de hydgogehlloride which are reacted wth 412 ng
of diethyl [(4-&ninopiperiQiml-yl) met hy¥] phosphonate
di hydrochl ori de RO nuof €xpe ted|producg are thus
obtained with 4 yi§ld %01 B Metting
poi nt: 137.80C N%pﬁ ether) 1IH NWR ((p\%()) : 1.09
to 1.61 (unresolved conpl ex, 10)

D
O

Stage 1: Diethyl [(4—tert—butoxycarboxylaminopiperidin—
1-y1l)ethyl]lphosphonate: A mixture containing 4 g of
piperidin-4-ylcarbamic acid tert-butyl ester, 5.38 g of
diethyl 2-bromoethylphosphonate, 3.2 g of sodium
carbonate in 50 ml of ethanol is heated under reflux
for 18 hours. After cooling the reaction medium, the
solid is filtered and the filtrate is concentrated
under vacuum. After purification on a silica column
(dichloromethane-methanol: 90-10), 6.6 g of diethyl
[(4—tert—butoxycarboxylaminopiperidin—l—yl)ethyl]phos-
phonate with a yield of 91%.

Stage 2: Diethyl [ (4-aminopiperidin-1-yl)ethyl]phos-
phonate: According to procedure 2 of example 8, a
decarboxylation reaction, starting with 6.6 g of
diethyl [(4—tert—butoxycarboxylaminopiperidin—l—yl)—
ethyl]phosphonate synthesized at stage 1 makes it
possible to obtain 3.7 g of expected product.

Stage 3: The procedure is carried out as in stage 4 of
example 1 starting with 500 mg of 4-14-(3,4-
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2.06 (t, 2); 2.67 (d, 2); 2.76 to 2.97 (unresolved
conplex, 3); 3.97 (q, 4); 6.30 (d, 1); 7.20 to 7.52 20
(unresol ved conplex, 3); 7.68 (d, 2) 7.91 (d, 2);
8.01 to 8.18 (unresolved_ qB 5P| ex, 9.67 (bs, 1);
9.72 (bs, 1). Exanple 55: ethyl (2 14-1{ [4 ({4- [

RGN o 20 AT BBl o rlswi Ty )
mﬁl%erhﬂm%%? ?yl pPAosthaie ofF RiesRvy [(4-

a\r@nogllﬁ%xgdﬁ‘lﬂ —Qfl@%t&yﬂg%kﬂasphonate, 480 mg of

SaasEiAG SIREEY A oA AU YT 5 g

30 of 4-nethyl am nopeperi di n-1-carboxylic acid

tert-bu r._and Ne.dyb 25
SFH di celt#/ glﬁﬁsltetrﬁf?e aorlen%a e%déropvm%yll@z}{l 0C, 412>m of

102 benzyl chl oroformate. After stirring for 90

G%Pugﬁ %QQnV%Qﬂpeﬁétﬁr%O:unhféséﬂvﬁﬁt@bm§L€x, 10) ;

diumis extrac h 100
i - o t@l%h?%r6%%¥ﬁ%ﬁkve#h%°BP §&hi c? §)ha§e3ES ég Pse
0M§Vf§Pdlynh§ $M|f%be an©4comﬁen4rﬂt@d3Mndér wacuanﬂl to
Puri fi atlo chro togr y Sl 51 C .
(7d1%9n| %ﬁ‘%%de‘f%w %’éetgfe 79575) h{m% e 2t 2) i
rm,sxm blte t ®. Dbt afumresplofedexpevpidx, pr?b)dUct9 \ﬁ/th h las, 1)
e?jgé?o/y 10 Stage 2:
4-1Bén y?oxycarbonylnethylanlno) 1- H pi per - |d|ne

hydrochl ori de: Foll owi ng procedure 2 of exanple 8, a
AeaEI0SVE AL | Ol PO ONL{ B4 f41 D i A Bliboxpmtienyl) -

Fﬁ@kﬁ@lpzﬁigéﬁég; Eéh}%ﬁ Sta X 1'%&§ﬁ&§b 1?6R§€ﬂ§g

(é@:ﬁé};ﬁb@@ﬁwmwaybmm hyhespnoate |
pi peri di n- I-ylgethyl)phosphonate Fol | owi ng the

process
N 0

Stage 1 - Diethyl [(4—tert—butoxycarboxylaminopiperidin-
1-yl)methyl]phosphonate: To a solution containing 4 g
of piperidin-4-ylcarbamic acid tert—butyl ester in 5 ml
of dioxane are successively added 5.3 ml of a 37%
aqueous formaldehyde solution and then 8.75 ml of
diethyl phosphate. The reaction medium is heated under
reflux for 30 minutes. After concentrating under vacuum
and purifying on a silica column (dichloromethane-
methanol: 90-10), 4.5 g of diethyl [(4-tert-butoxy-
carboxylaminopiperidin—1-yl)methyl]phosphonate are
obtained with a yield of 65%.

Stage 2 - Diethyl [ (4-aminopiperidin-1-yl)methyl]phos-
phonate dihydrochloride:
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described in stage 1 of exanple 53, starting with 4.9

g 20 of conpound synthesized in stage 1, in the

presence of 4.6 g of diethyl 2-bronoethyl phosphonate
and 4.5 g of sodiumcarbonate, 6.4 g of expected

product are obtained. 25 St33e4: Diethyl

{2-[4- (et hyl am no) pi peri di n-1-yl)-

et hyl ]} phosphonate: A m xture containing 6.4 g of

et hhing procedune 2 of example 8, a decarboxylation

4- benz xycar ba thyla di Bpt ol
1r%ﬁ%te’t?ﬂ/1 )ﬁ B%Bﬁat e@{‘ing B ?fcycﬁﬁ')[(ﬂene nglnglo lz
e e o) | adkes ruytdr prEdEbILRA 603 nPbepigt arfbl Of s S3pPecte

heated to r jeipesptyge. After 4 hours of
R on, w%ﬁﬁ ctlon mediumis filtered on celite

and concentrated under vacuum After purifying by
%Eé’%?t9gr?]9QYp98céahkéa1(sd|c£‘afr}x&re(dm¢1htanasrmnhat@lgte 4 of

800 ng of, desire ound_are, opf a ]
SeEREPLe  Fheé Yetsdddur B1F %gdrgjmegd ogt asp% n{j;teg del?"éSluoro

n@ﬁi/paﬁlﬁb Rpirt DEiti h h2 5PDaminof bangeangguifony

|chiﬁr‘f’%$$d§vﬁrar R B e e ez

n@lefhyl1®$4damnh9p1per1d1n 1-yl)methyl]phos onate
ﬁ g?gg‘é&g%tﬁﬁeno)ﬁ@%g%db&"eﬂ yet 8y [gyhnst are thus

expec ed 4,810 uct are thus obtained
mpbhaan?ﬂeWétbfaSKQF 3%639; Melting point:
93-96C (| sopropyl ether) 1IH NMR (DVSO : 1.11 to 1.31
(unresol ved cogpl.ex, 8):. .1 q : 0 Qe
(Mﬁ?eso?%éd @SﬁEFE%,P2§?t2.&gg'%nF §¥S?$§géxq(§?h3));
.80 (d, 2) ; 3.60 (m 1) ; 3.95 (q, 10 4); 6.31 (d,1)
1542@(# Ogmég  (unr 830l edy conpl(@xredbived Gforfglex2); 10)

037to 8. 20 unresolved c Iex
92686( bét, 1y},9 ?76€bs 1) . %rgth Fun%esolved

62- t byl 4- 3304 615 1); 7.20 to 7.52
d”pft\é E&2- agy noet eyl ) {4 ; @M[e(

orophenyl)an1 r|m A )phepy!llzy . s.01
sUPPERFPIAREN &Awﬂ%tﬂ- %% phoggnggape |
to 8.18 (unresolved complex, 2), 9. (bs, 1)7 9.72
(bs, 1).

Example 55: Diethyl (2-{4-1{[4({4-[(3,4-difluorophenyl) -
amino]pyrimidin-z—yl}amino)phenyl]sulfonyl}(methyl)—
amino]piperidin—l—yl}ethyl)phosphonate

F

F\@
|
N O\\S/N (
SN p 0
PR -
N N S

Stage 1: 4—(Benzyloxycarbonylmethylamino)piperidine—l-

carboxylic acid tert-butyl ester: To a solution of 5 g
of 4—methylaminopeperidin—l—carboxylic acid tert-butyl
ester and 3.9 ml of triethylamine = in 25 ml of

dichloromethane are added dropwise, at 0°Cc, 4 ml of




10

15

20

25

30

35

Fl:tl N NR NN~ ( ON\ ~ NN\ P-O O Stage 1:
Di et hyl [2-(4-oxopiperidin-1-yl)ethyl]phos- phonate:
Fol I owi ng the process described in stage 1 of 20
exanpl e 53 starting with 10 zoj 4- pi peri done

hydr ochl ori de nnnohydrate'a%% 15.7 g of diethyl 2-

br onoet hyl phosphonat e, of, osphgnate t

DO PLsELanale, M-8 pcapaketabosinanaiees o

(xddhd- f@mpbeazytrexyddhody| afi mgter are added and then

%\hqvl)argdgg pi pegi didll -yl ded hyhkirhospbppate: 100 ml  of

omfhg he procedure described in sta edl o%r sodium

eXiartplar B thasiar tThy FIFEC gPBRSGI EPnFF 1S ©V

[$1§§@9aﬁaggnge%5&atﬁ? eirtBd ] _pm@d bmhmna?araﬁdcatiog by

0 - am noet hy ,car bam.c [ n e

R TTRREY B 81 b Aol JCr LA CORREHAg Brpy ) acetate

of ad NeGhakesl 04 tSt pges3blEhetpr ocktair i® garef e@xmacted

as ip stage 4 of_ . starting with 800 ng of

ProfyS Wi Dor S TEBE &3

phenyl am no) pyri m di n- 2-yl am no] benzenesul f ony!l

C&%%d% EX{’@&Q%&&Q%M&@%&E@%%WIm%ﬁpmg—

o) i ‘et hy .

(Pdine [ydbeellPBk§Rar bonyl ami noet hyl ) ami no] -

pi peridin-1-yl} ethyl) phosphonate, 600 ng of a

conpound are obtaine i ch ound UNQEL 908581 at i

h%nf%@\éh%ﬂ?yﬁr?‘:endg’f& i%onggcceoxr‘—"glinge tng’ tﬁedﬁ ocess}é,y 2 lc.m

desset befl, | Bratragacs with efafpbe &5, campowgd opbtained in

expected diethyl £2-{4- 10,881, heeL byl dpptalded.({ 4

“spads ,'411:%# ?go‘?%éﬁléééfl)gﬁm nol pyrin d-

i n-2-yl }am no) phenyl ] sul f onyl } am no] pi peridin-1-yl}-

EéFx#@n@psghgeﬁgg g%@-Q@U$b@hk§ﬂBﬂﬁcabbbnylﬁeehylaman)’
trng _point: - sopro et her. - VR,

(DivBEYidin-pavi Sihy) %ﬁﬂ?§£‘8gég8c%§€%ﬁé’>‘é&?§# ~ PERCC°

(8es2tibdd71nt @tagde0Q (fresoipled Tonptectigg with 4.9 9

of compound synthesized in stage 1, in the presence of

4.6 g of diethyl 2-bromoethylphosphonate and 4.5 g of

sodium carbonate, 6.4 g of expected product are

obtained.

Stage 4: Diethyl {2-[4—(methylamino)piperidin—l—yl)—
ethyl] }phosphonate: A mixture containing 6.4 g of
diethyl ({2—[4—(benzyloxycarbonylmethylamino)piperidin-
1-yl}ethyl)phosphonate, 1.5 ml of cyclohexene and
210 mg of palladium hydroxide in 60 ml of ethanol is
heated to reflux temperature. After 4 hours of
reaction, the reaction medium is filtered on celite and
concentrated under vacuum. After purifying by
chromatography on silica (dichloromethane-methanol: 95-

5), 800 mg of desired compound are obtained.

Stage 5: The procedure is carried out as in stage 4 of
example 1 starting with 500 mg of 4-[4-(3,4-
difluorophenylamino)pyrimidin—z—ylamino]benzenesulfonyl
chloride hydrochloride which are reacted with 420 mg of
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2.42 (m 2); 2.64 (s, 2); 2.80 (d, 2); 3.02 (t, 2);

3.49 (m 1); 3.95 (g, 4); 6.31 (d, 1); 7.22 to 7.47 20

(unresol ved conpl ex, 2); 7.68 (d, 2) 7.93 (d, 2);

8.03 to 8.20 (unresolved c% Iex 9.68 (bs, 1);

9.76 (bs 1). Exanple 57: ethyl

( 4- opr o hos -

%ﬁéﬁhg go gp en€ %%%no% él?géﬁdln 1yY1 ethyl]}p

;xmmgateulﬂ@@ymgnwﬁoﬁppp@tﬁénp:p%Hq%tﬁyﬁ)5#&§pﬁ$ﬁﬁ%ﬁed

N O N-N P-0 Stage 1: Diethyl

(§¥%ﬁ-f3§%%g%z§Fg§§carbonylan1no-

propyl ) am no] pi peri di n-1-yl } et hyl ) phosphonate: The 30

DMQQedU6§9ISméaﬁihgdp@uhtas9snssPageIéODEOBxénptbeS5

starting Wth 2 g of diethyl.[2-(4-oxopiperidin-I-

yl ) et hyl ] phosphonate and 2.2 g of (3-am nopropyl)

196 NMR bapMsofpei d Henzgb ast3dr hyniresdlve dEom.ex, g 8)i

of EYPGEL A BT 0uG! A OfY ARSI ARP dongli, 4); 2.42
oRBdure | carrle& out as in stage 4 exany g

st(avt Rhg @i-6# 960 @0 jof2 -Aq 443 A4- 'dliﬂ%rﬁn 5

?enyl6ar§11no ®y1j M di Bo2-8d ani 4] henzeseswvetiorydmplex, 2) ;

OV gg:gﬁﬁyYQ%gc?i?éldF ICh arg BEaQ&?dsmhbh ?ggrggolved

(E@méybﬁxyearbenBBaWbeopnopyB)7aﬂlbe]

pi peridin-1-yl)ethyl)phosphonate, 330 ng of a compound
10 are obtained, which caonpound under%oes
hﬁﬂag9490563|§1etéaétlQn{écddﬁdﬁmgnpé gﬂécé§§‘[(3'4'

dgg%&h@%gp &§leﬂgﬁ ?r%ﬁ%@@he25§1Q3m9h6@bhhaygﬂve

(gupiopyé}amﬁﬁ@ PéﬁFF}FFE LavLisrhvdi prospaonate
phenyl ) am no] pyri m di n- 2-yl } am no) phenyl ] sul fonyl }- 15

anlno]plpqgldln 1-yl }ethyl ) phospkonate. M+ = 682;
Mel ting poi™s 94-96C (| sopropy! ether) 1H NMR ( DMBO)
: 1.07 to 1. lunresolved co

/i:::I/ \I:::l\v/A\P~ &
o

Stage 1: Diethyl [2- (4-oxopiperidin-1-yl)ethyl]phos-

phonate: Following the process described in stage 1 of
example 53 starting with 10 g of 4-piperidone
hydrochloride monohydrate and 15.7 g of . diethyl 2-
bromoethylphosphonate, 10 g of expected phosphonate are

obtained.

Stage 2: Diethyl (2-{4-{2-(benzyloxycarbonylamino—

ethyl)amino]piperidin—l-yl}ethyl)phosphonate: Following
the procedure described in stage 1 of example 55,
starting with 2 g of diethyl [2- (4-oxo-piperidin-1-
vl)ethyl]phosphonate and 2.1 g of (2-aminoethyl) -
carbamic acid benzyl ester hydrochloride, 3.3 g of

expected compound are obtained.
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20 1.44 to 2.00 (unresol ved conplex, 8); 2.41 (t, 2);
2.56 (t, 2); 2.81 (d, 2); 3.13 (t, 2); 3.50 (m 1);
3.95 (q, 4); 6.32 (d,1); 7.23 to 7.47 (unresolved
conplex, 2); 7.68 (d, 2); 7.93 (d, 2); 8.08 to 8.20
(unresol ved conplex, 2); 9184 (bs, 1); 9.75 (bs, 1).

?gtgégggggﬁggypgggggﬁEe(%ji aéé'ié”o&é4és in stage 4 of
aEkQﬁJl D¥r ILm§{:la[rt2Lry_:} } atcho) e myd | odl feni4 3 (Fret 1t §luoro-
tﬁ erl %§§E- kgtEygigagﬁBWB@ﬂE@neEuwfghyls N |

epro ure is carried out 8_36 £
Sbh@ér&defhgﬂawphéorldgtymppwgaﬁqj¥aﬁquﬁzwﬁ th 900 mg ©

tkﬁlf'gorgpﬁﬁnx @H&Q@bxycarbonylamlnoethyl)amlno]—
am no| benzenesSul f oride hydr

cpnperddlmhncmléﬁéhwééebéaP%PFﬁ %00 TP ¥ dPEt |8??p°und

196¢- optained, Wthh compound undergoes a hydrogenoly51s

[4- fneth I"am no er.i di I nat
4598‘51518\‘1 %r%%uglil a?{)g%{%%% ]g}t?gal ne%(al Soh Srage 4
yel deﬁémﬁﬂé/o 55. V76 21 0fiVekexbegted mia.eglgyl_[o@@;- 4-[(2-

géﬁﬁ &%ég%r)é%H[3¥R4LQM@Qhoro%mggyﬂqakl%%]pyrlmld—

71
( unr-es Q‘Il\}@dll@@ﬁp&l@)nyld)su Fomyl }(amln?))] p.lpfré.gtl%szl 'é’)%' } -

2 .10 4); 6.28 (d,
%Qqﬁ??h%kgho otd %Eb %hgg ?§&7#%?d (unrésolved (

conplex 4 7. 95 (d '2) 8.08 (d, 1): 9.48 (bs, 1)

90l (b%esl) MelBraRPlpiTd: BHisetdRrIC (@ spprapyl sthe?)

(2-am noethyl) { [4- ({4- [ (4- 15

f 1 uorophenyl ) am no] pyri m di n- 2-yl } am no) phenyl

suld amyk } 4DMBO) pi perdedi te | 1y kPet WAYRRISIRTbNSE 'LP%% {o) i

O‘l—.lgg\l /(ql, %)O, /9./7'1 to -2.00 (unresolved complex, 6);
2.42 (m, 2); 2.64 (s, 2); 2.80 (d, 2); 3.02 (t, 2);
3.49 (m, 1); 3.95 (4, 4); 6.31 (4, 1); 7.22 to 7.47
(unresolved complex, 2); 7.68 (4, 2); 7.93 (d, 2); 8.03
to 8.20 (unresolved complex, '2); 9.68 (bs, 1); 9.76
(bs, 1).

Example 57: Diethyl (2-{4- [ (3-aminopropyl) { [4- ({4-

[(3,4—difluorophenyl)amino]pyrimidin—z—yl}amino)—

phenyl]sulfonyl}amino]piperidin—l—yl}ethyl)phosphonate
F

N
F\i g
N QN
SN Q: \[::? 0
| 41\ 0 N
N~ TN

Stage 1: Diethyl (2—{4—[3—(benzyloxycarbonylamino-

propyl)amino]piperidin—l—yl}ethyl)phosphonate: The
procedure is carried out as in stage 1 of example 55
starting with 2 g of diethyl [2- (4-oxopiperidin-1-
yl)ethyl]lphosphonate and 2.2 g of (3-aminopropyl) -
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\ P-o NNO The procedure is carried out as in stage 4
of exanple 1 starting with 1 g of
4-[4-(4-fluorophenyl anmino)- 20

pyri m di n-2-yl am no] benzenesul fonyl chl oride hydro

chl oride which is reacted wit% 1239 g of di et hyl

(2-{4-

[za(r@@lmzlﬂ G5 EalEsmlafehEst BY T3S eri din-1-yl}-
etshyl hpkes phrated pragec: exanplbea56)led.688 ng of a
conmpound are thus obtained, which conpound undergoes a
25 hydrogenol ysis reaction according to the process
deseidebed iThestmgeetiwfe ekanpherssdi pusr ¢t 1 ghage 4 of

150 of h I % -
25T o et a2 Sade Tl s%?o‘s% LA T

(Dmylarrmr@g oy imidd n-@mydSained kepganseuigenyly 55
(%hl@rldl-z d® c@a&:.(dg‘rvﬁ'&(&weﬂ:’éioﬁ@é@%ed&)utﬁ 430 mg of
gg eféqyl )2 (t ((}qﬁlﬁzy]l@}( laﬁl tdpfc)fyl% -2 nol -
(tg ﬁtdln'z)l ylﬂ&&ylt @%sﬂdM@SOBQ@MQomﬂ ex, coppound
7 93 (g(jdtazg é%, 4\»83 %h ci@owgddg %grgo%g guﬂgg%%b\éﬁgly81s
6G:edhtatdlylac{<29rcﬁ.mg(§o[nhe({pqr.oc{eS(s4 d9 S5 nJy,Ip)s age 4
arg o]yl i W T dPRY) I%l&e@d.kz]esubfo@nkﬂg}}@rﬂ Nekpected
SoEsHEE R s
g‘brgef]nﬁnﬂahgmeg AidEdiv)-at) wdmmwmgrm sxﬂgﬁcguyl}

ie est er ol | owin roceduy escribed in

st o) RSP AL el'ég}‘%tkgqt%l ng W I{% g of

pi peridin-4-ylcarbamc acid tert-butyl ester in the

prl\ﬁ-§+en=ce68cg; 7Me4ltgirfg ;(o%rpcr:o'glﬁ@é/‘]d phasRheFl agikkr)

14 NMR (DMSO): 1.07 to 1.43 (unresolved complex, 8) ;
1.44 to 2.00 (unresolved complex, 8); 2.41 (t, 2); 2.56
(¢, 2); 2.81 (4, 2); 3.13 (t, 2); 3.50 (m, 1); 3.95 (g,
4); 6.32 (d4,1); 7.23 to 7.47 (unresolved complex, 2);
7.68 (4, 2); 7.93 (4, 2); 8.08 to 8.20 (unresolved
complex, 2); 9.69 (bs, 1); 9.75 (bs, 1).

Example 58: Diethyl (2-{4-[{[4-({4-[(4-fluorophenyl) -
amino] pyrimidin-2-y1l}amino) phenyl] sulfonyl} (methyl) -
amino]piperidin-1-yl}ethyl)phosphonate

F

The procedure is carried out as in stage 4 of example 1
starting with 450 mg of 4-[4- (4-fluorophenylamino) -
pyrimidin-2-ylamino] benzenesulfonyl chloride hydro-
chloride which are reacted with 400 mg of diethyl {2-
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15 di et hyl di hydrochl oride, a conpound is obtained
whi ch undergoes a decarboxyl ati on reacti on accordi ng
to procedure 2 of exanple 8 in order to give 6.9 g of
expected product. 20 Stage 2: Follow ng the process
described in stage 4 of exaéfple 1 starting with 800
ng of 4-[4-(4-f |uorophenyl -
mm1wmqghY}ﬁmﬂﬁPKP59%ﬁﬁ4&ﬂTﬁﬁﬁﬂ%ﬁﬁﬁﬁ%%ﬁ%ﬂo%ﬁﬁ%ﬁ?ﬁﬁi.

| i dexpaek 630 prpdifct( 4abeondbis ybpphésgrRonyEth 2
acld diethyl ester dihydrochloride, 6.9 g of [4-(4 25
zﬁﬁQkﬁH%%r¥%fn-l-yl)butyl]phosphonic acid diethy
ester are obtained. 400 ng of expected product are

obt ai ned_ . af ch [ aphly, Ofo 8i (1 &8propyl ether)
M EHT of Dhit %%m#&?%ﬁ% 88/12). 30 M+ = 621.1;
Melting point: 110C (Isopropyl ether) 1H NVR ( DMSO)

B By L e i o
: m L 2. m il m 3 - d
4);5%. $a. (d) i 1}; 7}, 19 (2%,022)&@#&@1( g f)o?“%a‘fxéealt%o’ 241
7l éyprg(sgth)g,cmml ex,(804)(;d,7.286 @d,sozl)(;m,g_log %ph;(q,
1) ; 9.43 (s,.1) ;. 9. : : Exappl.e 61s5Died .79
(é1{4-?{%§1-(2%[(Js)-"netE’ﬁyﬁ4-(%|}‘&8r1%F’phgﬁ’|86a{5§noﬂ R
PyEhpEgbDvady bohaline) 4phedyi9f s@.f gyl 8-08 (d, 1)i 3.

(net hyl)anynolpiperidin-1-yl } et hyl)phosphonate F N
ORP0 Lo NS Bfags 1

[ 2- (4- Met hyl am nopi peridin-1-yl)ethyl] 10 phosphonic
agi.dndh gt Byl. esteny1Fabldwi-ig2thaippechyll ¢ [4dddériliéd

[ of exanple 56, .starti Lt -
céﬁy@aﬁah&P¥QM9W1P?5?X?&QﬁaﬁPﬁer?g#%%&5§%fg?ﬁ§Ff-
phosehepatamabibaibiee ridist-dgell eshydX akFFENSBER t he
presence of 2.3 nm of a 2N sol ution of nethylanmne in

15 THF, 80t f are obtained. $tage 2: The procedure
is carried s in stage 4 of
N QN {
S
=N %)\[::l\//\ p S~
| //k -0
N N e}

The procedure is carried out as in stag¢ 4 of example 1
starting with 1g of 4-[4- (4-fluorophenylamino) -
pyrimidin-z—ylamino]benzenesulfonyl chloride hydro-
chloride which is reacted with 1.39 g of diethyl (2-{4-
[2—(benzyloxycarbonylaminoethyl)amino]piperidin—l—yl}—

ethyl)phosphonate (stage 2 example 56). 688 mg of a
compound are thus obtained, which compound undergoes a
hydrogenolysis reaction according to the process
described in stage 4 of example 55 in order to give

150 mg of expected product with a yield of 26%.
MH+ = 650; Melting point: 90°C (Isopropyl ether)
1H NMR (DMSO): 1.09 to 1.40 (unresolved complex, 8);

1.55 (g, 2); 1.72 to 2.10 (unresolved complex, 4); 2.41
(m, 2); 2.64 (t, 2); 2.81 (4, 2); 3.02 (t, 2); 3.50 (m,
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exanple 1 starting wwth 600 ng of 4-[4-(3-nethyl-

flucrophenyl am no) pyri m di n- 2-yl am no] benzenesul f onyl

20 chl oride hydrochl oride and 510 ng of
[ 2- (4- et hyl am no- plperldln -yl) et hyl ] phosphoni c
acid diethyl ester, 640 iy 187 expected product are

bt d. M+ = 635. 5,1H NR .8
B 52'3?,?%52 faui, ob) (n{% a% 21 %‘% ( tf é&%gc ("2’2 Y3 .58
31767($8 $hnr8582véd]c5hplei'7$ ,nf7133 4d 982 84p8 (4,

S T e g

19.66 (179, (&) . Exanpl e 62: Diethy
(2-{4- [(pyrrolldln 2-Rylnmethyl) - 109 { [4- ({4- [

(4-fluorophenyl) amn in

pﬁ@rm}&& n%?%li‘ﬁ't‘tof%l' e érﬂ hﬁ 8%%%% Bhnt e

C&ﬂin 1ﬁid1ﬁ¢£f?T@amfh6)pﬁ%hybﬂémhgenﬁl?}amlno
rroILgP fél neth %@%1 no] 5

p@p%?t 1ty TRy LI BRP PR utyl ester}ethyl)-

phosphonF d diethyl ester: As in exanple A

starting &Iiitﬁ\g of conpound di et hyl [2-(4-oxo-

pi peri di n- t hyl ] pho honate obtained in stage 1

of exanple 56 i the pres 0 8 g of o

pyrrolidin-2-R \I:;:h g of pected

conpound are oljt a /ged 9® (C =

0.1, MeOH). Stayg procedure is carri out as

in stage 4 of exanple 1 starting with 800 ng\of
4-[4-(3-methyl -4- 15

f1 uor ophenyl am no) pyri m di n-2-yl a 0] benze esu fon
chAtagede: htérééhA@rp@Eleﬁaléltslgglpb 24 i RE3ERbATy

acid diethyl ester: Following the procedure described
in stage 1 of example 53, starting with 5 g of
piperidin-4-ylcarbamic acid tert-butyl ester in the
presence of 7.4 g of (4 -bromobutyl)phosphonic acid
diethyl dihydrochloride, a compound igs obtained which
undergoes a decarboxylation reaction according to
procedure 2 of example 8 in order to give 6.9 g of

expected product.

Stage 2: Following the process described in stage 4 of
example 1 starting with 800 mg of 4-[4-(4-fluorophenyl-
amino)pyrimidin—z—ylamino]benzenesulfonyl chloride
hydrochloride and 670 mg of (4 -bromobutyl)phosphonic
acid diethyl ester dihydrochloride, 6.9 g of [4-(4-
aminopiperidin-1-yl)butyl]phosphonic acid diethyl ester
are obtained. 400 mg of expected product are obtained
after chromatography on silica (dichloromethane

methanol 88/12)
MH+ = 621.1; Melting point: 110°C (Isopropyl ether)

1H NMR (DMSO): 1.14 (t, 6); 1.19 to 1.87 (unresolved
complex, 10); 2.16 (m, 2); 2.59 (m, 2); 2.82 (m, 1);
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[ (pyrrolidin-2-Ryl nmethyl)am no] pi peridin-1-yl carbam c
acid tert-butyl ester}ethyl)phosphonic acid diethyl
ester, 700 ng of a conpound are obtained which are 20
treated by a decarboxylation reaction according to
procedure 2 of exanple 8 rnl8Bder to give 550 of

expected product in hydrochlorid
N@l&?ndﬂp0|¢m 18583(| pregyl e er?t 2§W?;'ﬁwg9 6%50
71z 386t 7. 5i (4nP8sb0vadb couplesol wed Tcdfpl @k, 21)0") -03
2 96 to 4.13 nresolvg gonglef 16) 6.55 (d, 1);
H n 4

7(39 tt; )?37 81 ¢y 8.26 - 110 (d,
1) : 9.0 (bs, 1) ; 9.57 (bs, 1) ; 10 67 (n, 2) ;
1

) ;
1.19 §_ 3 [ [@th h-[(3-methyl-4-fluoro-
(Brmple b i gFRPIT LS f ;f s PohekitiybhEohy1) -
ﬁhéhymtamhenypyramndePp9rY amhn9)9 e Y

phen hperidiBthyy) pabbphpphosphonat e
s s e T N
(2-{4-[(Pyrralidin-2-S-yl net hyl )am no] pi per
idin-1-ylrcarBamc acid tert-butyl ester}ethyl)- 10
phosphoni c Jaci § diethyl ester: As in exanple A

starting w't of conpo%pdldlethyl [ 2- (4- oxo-

pi peridin-1-yl) thyI] phos btalnedoln stage 1

of exanple 56 8 n
pyrrolidin-2-S-|y ec@ed
compound are ob ﬂ " (20 589) 15 = -\§3C (C =

0.1, MeOH). Stage 2: The procedure is carried‘out as

in stage 4 of exanple 1 starting with 800 ng of
4-[ 4- ( 3- net hyl -

¥ Henyﬂ2ané|4rr@§ YR AT P2 RATA Jﬁ’o‘]lbé’rth)ene§’u]1]fon|
20, e pidle: hudi@chlechde andet: 1 Fa) i i3 | O  pypLedure
|

desclrn:\.bzeds_ thqngttgéle) gm no] gl Qt%f)h.g' Bzl- Wicarhay cwachdl g
of compound diethyl [2- (4-oxo- piperidin-l—yl)ethyl]—
phosphonate obtained in stage 1 of example 56 in the
presence of 2.3 ml of a 2N solution of methylamine in

THF, 800 mg of are obtained.

Stage 2: The procedure is carried out as in stage 4 of
example 1 starting with 600 mg of 4-[4-(3-methyl-4-
fluorophenylamino)pyrimidin—z-ylaminolbenzenesulfonyl
chloride hydrochloride and 510 mg of [2- (4-methylamino-
piperidin-l—yl)ethyl]phosphonic acid diethyl ester,
640 mg of expected product are obtained.

MH+ = 635.2

1H NMR (DMSO): 1.31 (m, 8); 1.55 (m, 2); 1.99 (m, 4);
2.35 (g, 3); 2.52 (m, 2); 2.76 (s, 3); 2.92 (m, 2);
.73 {m, 1); 4.98 (g, 4); 6.40 (&, 1); 7.22 (¢, 1);

(d, 2);

3
7.57 {(m, 1); 7.69 (m, 1); 7.74 (d, 2); 8.07
8.20 (d, 1); 9.53 (s, 1); 9.79 (g, 1).

Example 62: Diethyl (2—{4—[(pyrrolidin—z—R—ylmethyl)—
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tert-butyl ester}ethyl)phosphonic acid diethyl ester,
660 nmg of a conpound are obtained which are treated by
a decarboxyl ation reaction according to procedure 2 of
25 exanple 8 in order to glgg 490 g of expect ed
product in hydrochloride f 690. 2; Melting

nt 185 £@f§(£»§g?amlﬁo 8
Qg (2 (4 £5RES %%?rg‘éﬂe‘ad‘%%p%p#“ 202 s
(pfm:emlmmfm@ axindRyiper 5Ein(d; Yhf bp ?Spé?nate
7.81 (m 2); 8 (m 4); 8.26 (d, 5 1); 8.68 (bs, 1);
9.29 (bs, 1); 10.12 (m, 2); 11.85 (n1 1) Exanple
64: Diethyl (2-{4- [ (3- an1nopropy| C£4 ({4- [ (4-
fl uorophenyl) am no] pyrimdin- - ani no) phenyl
] 10 sul fonyl}am no] pi peri di n- I-yl}e hyl)phosphonate
N F/ NO~N NN N\ I ON\~O p7Follow ng the
process described in stage 4 of ex le 1 starting
with 600 ng of g4-[4-(4 - f luorop am no) -
pyri m din-2-yl am benzenesul fonyl chloride hydro 15
chl oride and 510g f diethyl (2-{4-[3-(benzyl oxy-
car bonyl am nopropyTl) a no]plperlaian yl }et hyl ) phos-
phonate, 70 ng of ex d pLg ‘ﬁgare obt ai ned after
a hydrogenol ysis refctipn d I béd stage 4 of
exanpl e 55. 20 M+ = VAT |ng§£§bn 125-130C
(I sopropyl ether) 1H NWVR (DVMSO 1.1 t,6); 1.21 to
2.04 (unresolved conplex, 10); 2.36 (m 4); 2.74 (m

}fageog QE %A [%gygﬁé?é&gh %lR glﬁétﬁ?ﬂ éh%ngézzd(d
2p;p8r®alpd1 y}cargag4C(b§c;9 quﬂb? , 1?ster§ethyl)

phosphonic acid diethyl ester As in example A,
starting with 2 g of compound diethyl [2-(4-oxo-
piperidin-1-yl)ethyl] phosphonate obtained in stage 1 of
example 56 in the presence of 1.8 g of pyrrolidin-2-R-
ylmethylamine, 2.8 g of expected compound are obtained,
[O0] (20,589). = + 39°C (C = 0.1, MeOH) .

Stage 2: The procedure is carried out as in stage 4 of
example 1 starting with 800 mg of 4-[4-(3-methyl-4-
fluorophenylamino)pyrimidin-z-ylamino]benzenesulfonyl
chloride hydrochloride and 1.13 g of (2-{4-
[(pyrrolidin—z—R-ylmethyl)amino]piperidin—l—ylcarbamic
acid tert-butyl ester}ethyl)phosphonic acid diethyl
ester, 700 mg of a compound are obtained which are
treated by a decarboxylation reaction according to
procedure 2 of example 8 in order to give 550 of

expected product in hydrochloride form.
MH+ = 690.2; Melting point 185°C (Isopropyl ether)
1H NMR (DMSO): 1.38 (t, 6); 1.50 to 2.6 (unresolved

complex, 10); 2.96 to 4.13 (unresolved complex, 16);
6.55 (d, 1); 7.39 (t, 2); 7.81 (m, 2); 8.0 (m, 4); 8.26
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Exanpl e 65: Diethyl (2-{4-[(2-pyrrolidin-I-ylethyl- 30
amno) { [4- ({4- [

(4-fl uorophenyl)am no] pyrimdin-2-yl}-
anino)phenyl]sulfonyl}aningﬁgiperidin-l-yl}ethyl)
phosphonate - 112 0 F N° RO N jC S\ p/~ ON-NO

S e e T

exarple) A, starting with 2 g of conpound diethyl[2-(4

5 oxopiperidin-1-yl) ethyl] phosphonate obtained in

stage 1 of exanple 56 and thyl) -
2Epampbé i 63 n- quthhyK&n{ﬁe[ PXrVOblGFne%p%EYEEe 4

i nyl 881 2o] Fokhaning-Lhel pantess -
N I R R TN
GobeTyl bPuktpuyL Hen nor BpRSRyRLnCL v1) SERLL)
am no) pyri m di n-2-yl am no] benzenesul fonyl chlori de
hydrochl ori de and 680 ng of {2-[4-(2-pyrrolidin-I-yl-
et hyl am no) piperidin-l-yl]lethyl) p d@gﬂoric acid
diethyl ester, 340 ng of expected pfp are
obtai ned. 15 M+ = 704.3; Melting point: 85C
(I sopropyl ether). 1H NW\R (DMSO : ¥21 (t, 6); 1.37
(d, 2); 1.55 (q, 2); 1.69 (bs, 4);N1.79 to 1.97
(unresol ved conpl 4); 20 2.38 o .70 (unresol ved

conpl ex, 8); 2.83 2) 3.18 (t, 3 52 (m 1);
3.96 (m 4); 6.2%{d~1); 7.17 (é, 2) 7.63 to 7.74
(unresol ved conpl ex, AR, 8.08 (d, 1) ;

; 7.93 (

9.47 (bs, 1) ; 9.65 ® pyqoducts of
exanples 66 to 85 nay be|pre dd i%h rticular
accordi ng to synt hesi NSChe abov ccording to
the reaction conditions indicated below. It may be
noted that the product thus obtained 30 conprises 2

Cigt 53ad 1t. ans {di-gtpgheeilSaTeI-S -ang M hyl) amino] pipex-
idin-1-ylcarbamic acid tert-butyl ester}ethyl) -
phosphonic acid diethyl ester: As in example A,
starting with 2 g of compound diethyl [2-(4-ox0O-
piperidin-1-yl)ethyl]lphosphonate obtained in stage 1 of
example 56 and 1.8 g of pyrrolidin—z—S—ylmethylamine,
2.8 g of expected compound are obtained, [0] (20,589).
= - 33°C (C = 0.1, MeOH).

Stage 2: The procedure 1is carried out as in stage 4 of
example 1 starting with 800 mg of 4-[4-(3-methyl-4-
fluorophenylamino)pyrimidin—2—y1amino]benzenesulfonyl

chloride hydrochloride and 1.13 9 of (2-{4- [ (pyzr-
rolidin-z-s-ylmethyl)amino]piperidin—l—ylcarbamic acid
tert-butyl ester}ethyl)phosphonic acid diethyl ester,
660 mg of a compound are obtained which are treated by
a decarboxylation reaction according to procedure 2 of
example 8 in order to give 490 g of expected product in

hydrochloride form.

MH+ = 690.2; Melting point 185°C (Isopropyl ether)
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further conprise two enantioners: 113 FF/ \ NO

.NS_NOWRBI ~Il/~I~1I1 SI ~/- SOH+ RARB\

I " Ol "RA N-\Vi NN\ I NNRO R8I (~ Schene 1

To a solution of 0.144 nmol % 1.0 eq) of anine | 5

(exanpl e 47) and 0.52 ol Z’ 7 eq) of EENiPr2 in 7 m

of nethanol is added 0.148 mmol (1.03 eq) of al dehyde

Il and then 0.276 mml (2.0 eq) of a 1M sol uti of d

NECNBWR | n (DWE®) : The - B8actFon Radi urh-iPd Keft s‘? SR ve
terlrger abulee -Qv.anni giire b Ih4dd nmsﬂnpibéxal déhydes . 55

Ao
10 .2 |n THF) , an 25 I f
ak®t i é)a0|7d3a9re t'a'dd%gB %d heMeabt ro% Hg’l u4rr2 [ s %6 (d,
sty rrenggt hreughopt theowegkendl) Af tlér. 12 | fmbt i 891, 11 85
V\?{I of the residue with 5 mM of nethanol, the

L e is concentrated under vacuum The crude 15
reaction product is with 20 nl of ethyl acetate and

%ﬁﬁ 29 é‘thfi 225% N@Z%ﬁ@bpib@pl aﬁ@l4 Wesheds -

a saturated grtl on. A}Pter f yi ng
o@bmomlsmyhh@mmmﬁwh@ 25vul SRERS) PPREVEF de
pé@ﬂf'@ﬁ ?aﬂﬂﬁbfﬁpfﬁe@ﬂd@npleﬁﬂﬁthyE ppesPhcnabeumm 20
I—EO TFA gradient), and the product obtained is
freeze did ed,, Rp-HPLC: 25 HPLC/ Anal ysis (Waters

/

l\/hssLynx, Brnay y gr adi ent H2040. 05% ‘
TFA) / ( CH3CN&O. 05% TFA) n, 0% CH3CN to 2.5
mn, 95% CH3 lux: 1.3 @L/ 30C 2 X 33 mMmm YMC

J' sphere, 4 p)

~N
N N——\/P\o

*

Following the process described in stage 4 of example 1
starting with 600 mg of 4-[4- (4-fluorophenylamino) -
pyrimidin—z-ylamino]benzenesulfonyl chloride hydro-
chloride and 510 mg of diethyl (2-{4-I[3-(benzyloxy-
carbonylaminopropyl)amino]piperidin—l—yl}ethyl)phos—

phonate, 70 mg of expected product are obtained after a
hydrogenolysis reaction described in stage 4 of

example 55.
MH+ = 664.2; Melting point: 125-130°C (Isopropyl ether)

1H NMR (DMSO): 1.14 (t,6); 1.21 to 2.04 (unresolved
complex, 10); 2.36 (m, 4); 2.74 (m, 2); 3.06 (m, 2);
3.46 (m, 1); 3.88 (m, 4); 6.22 (4, 1); 7.11 (£, 2);
7.94 (4, 2); 7.63 (m, 2); 7.88 (4, 2); 8.05 (4, 1);
9.94 (bs, 1); 9.57 (bs, 1).

Example 65: Diethyl (2-{4-[(2-pyrrolidin-1-ylethyl-
amino){[4—({4—[(4—f1uorophenyl)amino]pyrimidin—z—yl}—
amino)phenyl]sulfonyl}amino]piperidin—l—yl}ethyl)—

phosphonate
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30 Exanpl e 66:

4-[ 4- (4- Fl uor ophenyl am no) pyri m di n- 2-yl -

am no] - N-nmet hyl - N-[ 4- (1- pyri di n-4-yl et hyl am no) cycl o-
hexyl ] benzenesul f onam de tr&ﬁhugroacetic acid. The
procedure is carried out as~ifdicated above using 35

conpound 11,  1-pyridin-4-ylet ne, and 6.6 ng of -
114 - expected conmpound are oltapned. F N O\/ | ~N
N SO J\ g\ NNFFF OO RN=1.08 min Mkt =
576.25 5 1 le 67:

N-{4-[(2,3 wdr o- | H i ndol - 7{yl net hyl ) -

am no] cycl ohexyl'}-4-[ 4- (4-Riun nyl am n@) pyri m di n-
2-yl ami no] - N- nekRy), benzeneswl f onani de triflluoreacetic

acid. 10 The p|oceoure ca¥i T__§w4ﬁTQated
above, using o0

2, 3-di hydr o- IH-|ndoIe 7- carbaldehyde and é\\s of
expected conmpound are obtained. F "a NI TN N cx ~N N

/T SVN NNFFF 00 15 R = 1,
6682284 1: {2-[4-(2-Pyrrolidin-1 ylethy?amlnoVHiperldln—

1-y1lethyl }phosphonic acid diethyl ester: As in
example A, starting with 2 g of compound diethyl[2-(4-
oxopiperidin-1- y1l)ethyl]l phosphonate obtained in stage 1
of example 56 and 1 g of 2- pyrrolidin-1- ylethylamine,

2.7 g of expected compound are obtained.

Stage 2: Following the process described in stage 4 of
example 1 starting with 600 mg of 4-[4-(4-fluorophenyl-
amino)pyrimidin-2- ylamino]benzenesulfonyl chloride
hydrochloride and 680 mg of {2- [4- (2-pyrrolidin-1-yl-
ethylamino)piperidin-1- yl]ethyl}phosphonlc acid diethyl
ester, 340 mg of expected product are obtained.

MH+ = 704.3; Melting point: 85°C (Isopropyl ether).

1H NMR (DMSO): 1.21 (¢, 6); 1.37 (d, 2); 1.55 (g, 2);
1.69 (bg, 4); 1.79 to 1.97 (unresolved complex, 4) ;
5.38 to 2.70 (unresolved complex, 8); 2.83 (d, 2); 3.18
(¢, 2); 3.52 (m, 1); 3.96 (m, 4); 6.29 (d, 1); 7.17 (¢,
2); 7.63 to 7.74 (unresolved complex, 4); 7.93 (4, 2);
g.08 (d, 1); 9.47 (bs, 1); 9.65 (bs, 1).

The products of examples 66 to 85 may be prepared in
particular according to synthesis scheme 1 above

according to the reaction conditions indicated below.

It may be noted that the product thus obtained

i i i i rs and ma
comprises 2 cis and trans diastereolisome Y

further comprise two enantiomers:
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Exanpl e 68: 4-[4-(4-Fl uorophenyl am no) pyri m di n-2-yl
an]no]-N—nethyI-N-[4-(1-nethy|-2-pyridin-4-y|ethy|¥ 20
ani no) cycl ohexyl | benzenesul fonani de trifluoroacetic
acid. 115 The procedure is_carried out as indi cat ed
above, using conpound |1 i pyri di n-4-yl ) acet one,
amd 36 7 ng of expected conpound atrg~Qbtai ned. F /\
%NlN/O%\ruNNFF 005 =
nﬂn MH+ @ o 25 Exa@ple 69: _ j::L

4[4 %F Imﬁnwpwlmdlnz
am no g 4 hydrgxy 3- trlfluoronethy'ﬁe an1no)«e
10 cyclohexyl] N- net hyl bengenesul f onam de m

trifluorodcetic acid. The procedure is carried out as
i ndi cated above, using conpound I1,

4- hydr oxy-3-(trifl uor onetdgthgtbenkal dehyde, 15 and
37.8 ng of expected conpound are obtained. N O SAN N

/ \ON NNO FFF FFFOO R =1.26 nln
To a solution of 0.144 mmol (1.0 eq) amine- I

(example 47) and 0.52 mmol (3.7 eq) of EtNiPr, in 7 ml
of methanol is added 0.148 mmol (1.03 eq) of aldehyde
IT and then 0.276 mmol (2.0 eqg) of a 1M solution of
NaCNBH3 in THF*. The reaction medium ig kept stirring
at room temperature overnight. 0.148 mmol of aldehyde,
0.2 mmol of NaCNBH3 (1M in THF) and 0.525 mmol of
acetic acid are added and the reaction medium ig kept
stirring throughout the weekend. After filtration,
washing of the residue with 5 ml of methanol, the
filtrate is concentrated under vacuum. The crude
reaction product is with 20 ml of ethyl acetate and
washed with 20 ml of a 5% Na2CO3 solution and washed
with 20 ml of a saturated NaCl solution. After drying
over Na2S04 and concentrating to dryness, the crude
product is purified on a preparative rp-HPLC column
(MeCN/H20/TFA gradient), and the product obtained 1is

freeze-dried.
Rp-HPLC:

HPLC/MS Analysis (Waters MassLynx, Binary gradient
(H20+0.05% TFA) / (CH3CN+0.05% TFA): 0.0 min, 5.0% CH3CN
to 2.5 min, 95%  CH3CN, flux: 1.3 ml/min, 30°C,
2 x 33 mm YMC J sphere, 4 u)

Example 66: 4—[4—(4—Fluoropheny1amino)pyrimidin—2-yl—
amino] -N-methyl-N- [4- (1-pyridin-4-ylethylamino)cyclo-

hexyl]benzenesulfonamide trifluoroacetic acid.

The procedure is carried out as indicated above using

compound II, 1-pyridin-4-ylethanone, and 6.6 mg of
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M+ = 645.23 - 116 Exanple 70: 4- [4-
(4Fluorophenylam f1 O PYri m dln-2-Y am no]
-N-nethyl -N- {4- [(quinolin-5-ylnmethYl) am no] cyclo-
hexyl } benzeneSUl f Onani de tr&ﬁlugroacetic acid. 5 The
proceduge is carried out asliAdicated above, using
conpound._ 1, quinoline-5- al dehyde, and 40.4
g?gng%%%%t‘éﬂm%%% uhid™ a‘?%g%{)’?%?hed_ \ N NON ( /ngN
N NNgEF OO R =1.05 mn 10 M+ = 612.21
Exanp;e K&: 2 4- (4- Fl uor ophenyl am no) pyri mydi n- 2-yl -
am no] - N- et {4- [ (pyrimdip- 5 -yl )
am no] - cycl ohéxy benzenesult%;aN'de trifllluonjoacetic

acid. 15 The procedure is garrl} I Ndrcat ed
above, using co

pyri m di ne-5-car ehy nd %5. pect ed
conmpound are obtaimgd. R OSANN/ OV I N NNF
FF OO 20 Rt =1.06 mn MH# = 563.21 - 117

FiF

o) o)

Rt = 1.08 min
MH+ = 576.25

Example 67: N-{4—[(2,3-Dihydro—1H-indol—7—ylmethyl)—
amino]cyclohexyl}—4—[4—(4-f1uorophenylamino)pyrimidin~

2—ylamino]—N-methylbenzenesulfonamide trifluoroacetic

acid.

The procedure is carried out as indicated above, using
compound II, 2,3—dihydro—lH—indole—7—carbaldehyde, and

24.3 mg of expected compound are obtained.
AQE
N o) |
YS,N N
=z N
N/L\N

Rt = 1.20 min
MH+ = 602.24

Example 68: 4—[4-(4—F1uorophenylamino)pyrimidin—z—yl-
amino]-N—methyl—N—[4-(l—methyl-2—pyridin—4—ylethyl—

amino) cyclohexyl]lbenzenesulfonamide trifluoroacetic

acid.
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Exanpl e 72: 4-[4-(4-Fl uorophenyl am no) pyri m di n-2-yl -
am no] - N-net hyl - N-{4-[ (pyri di n-2-yl net hyl ) am no] cycl o-
hexyl } benzenesul fonani de trifluoroacetic acid. 5 The
procedure is carried out gslggchated above, using
compound 11, pyridine -2-carboxal dehyde, and 31.6 ng

0 expect ed_conpo r i nedi nkiNsBed\ SboleN N1
Srq RESEHAdpE TR g%ﬂﬁt% B £F inhBaped S _566267 21 12i
Exampbend 3: 1 14- [ 4-(DyFidérophay) PERREFpy r #Afdi 12 27 Y19

a&;ﬁé’%eé\h ”@%M&ﬁ:’ﬂi{é‘ré (dpemifwk: | Hpyrrol - 3-yl methyl) -
ammno] cycl ohexyl } benzenesul fonam de trifl uoroacetic
15 aci d.FI{hesprocedure is carried out as indicated

above, usi jormpound 11, =
1- met hyl - | I ) oIe-3-carboxaquhyde, and 3371 ¢b of
expect ed conpound are obtain@gth N SN N/ N: : 5;
‘1 ~~NNFFEAZ20 OQ WL - Y18 -T M+ =
564.21 Exanple (Y4 N o)

4-[4-(4-Fluoro equgni rimdin>2-yI'N

am no] - N- met hyl - NW{ 4-N( 2- et hyl ami nopyri di n-3-yl -
FiF
o) o)

Rt = 1.09 min
MH+ = 590.25

Example 69: 4—[4—(4—F1uorophenylamino)pyrimidin-z—yl-
amino]—N-[4—(4—hydroxy—3-trifluoromethylbenzylamino)—

cyclohexyl]-N—methylbenzenesulfonamide trifluoroacetic

acid.

The procedure is carried out as indicated above, using
compound II, 4—hydroxy—3—(trifluoromethyl)benzaldehyde,

and 37.8 mg of expected compound are obtained.

RGN
| |
N AN
S
sHes)e!
= N
N/l\N

Rt = 1.26 min
MH+ = 645.23
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5 met hyl ) am no] cycl ohexyl } benzenesul f onam de
trifluoroacetic acid. The procedure is carried out as
i ndi cat ed above, using conpound I

2- (nethylan1no)n|cot|naldeh gg and’ 10 28.3 ng of
expected conpound are obtained. F/ N I NSSN N N

%M_:F F 12 B -Rusrdpf8a dnks) py:?ﬂtli@ﬁqiﬁ-yl—
Mmmcbxaﬂ@amyl 19- B by o H pyF el nsthyl) spiRgl jyelo-
ﬂhﬁyﬁggﬁgéuikoéam{&e { #1 £1 woropbenyt ant ba) -

am no| - N- met hyl benzenesul f onani de
trlfluoroacetlc acid. 20 The procedure is carried out

zﬁ%énﬂk@@&@ﬁrébQ%ecakﬂiEﬁ @@mpasndnﬂhpated above, using

5-forny di - H l5d e,
a%%mBQUanﬁloquiﬁgifES égéﬁg §9§ﬁ§ggfaﬁﬁgd%nyq m%:Of
Nexcpbc88H CoombGuht SEr bl oNNaFnEdF OO0 R =1.24 nin

= 608, 23:
N QAN _
Sy % L
by PN

FiF
o~ o

Rt = 1.05 min
MH+ = 612.21

Example 71: 4-[4—(4—Fluorophenylamino)pyrimidin-z—yl—
amino] -N-methyl-N-{4- [ (pyrimidin-5-ylmethyl)amino] -
cyclohexyl }benzenesulfonamide trifluoroacetic acid.

The procedure is carried out as indicated above, using
compound ITI, pyrimidine—5-carboxaldehyde, and 35.7 mg

of expected compound are obtained.
F
\©\ | Né\IN
N C% N X
| P /[:::I/%b \I:::l\
= N
N/l\N

Rt = 1.06 min
MH+ = 563.21
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5 Exanpl e 76:

4-[ 4- (4- Fl uor ophenyl am no) pyri m di n- 2-yl -

am no] - N-net hyl - N-{4-[ (pyri di n-4-yl met hyl ) am no] cycl o-
hexyl } benzenesul f onam de gr&ﬁhugroacetic acid. The
procedure is carried out as~indicated above, using 10

Sl Ui hurh B %@%Pﬁﬁﬁ%%ﬁﬂﬁ@%?‘f%ﬂn o
Fani o] - -Gre Rty =N~ {}8- bl py M-l e Beplpathyh) an

Ahé rd%ﬁ()“t?\{ﬁé‘%@} ﬁ i’l‘gr?w%?%{%f%gfﬁ%ﬁ{ﬁ aarlrcl:ln%) cycl o-

hexyl]benzenesulfonan1de trifluoroacetic acid. 20 The

pfl?&eﬁif'!)@e!iﬁréari%' ed aute@Southdhsatadiahoed, alhzsarvleg using
conpoun

yr.idin-2-yle nd 16,
EET@O%&$e%$edP§6ﬁb&bﬁd a%@dgﬁ ﬁg&y% Fr@né-?g my ©of
Nesohe St &d cB»ianEomE—lcﬂ: afe @bfhimed. 20 nmin M+ = 576. 22 5

Exanpl e 78 _N- [(2 3- Di hydr obenzof ur an- 5-yl net hyl ) -

anino]cyclohf’ i -[ 4- (4-f1 uorophenyl am no) pyri m di n-

2-yl am no] - Ibenzenesulfonanrde triflgorgacetic
e

FiF
o~ o

Rt = 1.13 min
MH+ = 562.21

Example 73: 4-[4- (4-Fluorophenylamino)pyrimidin-2-yl-
amino]—N—methyl—N—{4—[(1—methyl—lH—pyrrol—3—ylmethyl)—
amino] cyclohexyl }benzenesulfonamide trifluoroacetic

acid.

The procedure is carried out as indicated above, using
compound II, 1-methyl-1H-pyrrole-3-carboxaldehyde, and

33.1 mg of expected compound are obtained.
F

Rt = 1.17 min
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acid. 10 The procedure is carried out as indicated
above, using conpound I

2, 3-di hydr o-1| - benzof ur an- 5- car dal dehyde, and 26.8 ngy
of expected conpound are obtalned F"a NOSANON N
ja\\W NNFFF OO 15 R 181723 nin M+ = 603. 22
Exanple 79: 4-[4-(4- FIuorophenylan1no)pyr|n1d|n 2-yl -
Ao} -Nehethyl - N-{4-[ (pyri di n- 3-yl et hyl ) ami no] cycl o-
20 hexyl}benzenesulfonanide trifluoroacetic acid. -

121 The S bove] -
Eremple tho hatht (A r S alslit afenanil ashod b EyeL
expent paN - aetpplird- éﬁe[@btaehbﬂlawlnﬁpthP C?'XP: N

AbRilEr = 562. 22
E&%ﬁ%yfggﬂlhéf g ?ﬁh%$gh %%ﬁ%ﬁ??%ﬁ?ﬁg)pyiln1dln 2-yl -
anrmﬁ}uornechynchﬁFld[(qU|noI|n 6-yl nmet hyl ) am no] cycl o
- 10 hexyl }benzenesul fonanide trifl uoroacetic acid.

The procedure is carried i_ndi_cat Si g5
cBhﬁo@ﬁ@cPﬁuﬁﬁﬂ%ﬁﬂ??ﬁ?%@%a?ﬁgxgﬁdéﬁé@éaﬁﬁgygﬁ?Vé‘ e
Otompound II, 2- (methylamlno)nlcotlnaldehyde, and

28.3 mg of expected compound are obtained.

Rt = 1.08 min
MH+ = 591.25

Example 75: N—{4—[(S—Cyano—l,2—dimethy1—lH—pyrrol—3—yl-
methyl)amino]cyclohexyl}—4—[4—(4-fluorophenylamino)—
pyrimidin—z-ylamino]—N-methylbenzenesulfonamide

trifluoroacetic acid.

The procedure is carried out as indicated above, using
compound II, 5—formy1—1,5—dimethyl-1H-pyrrole—2—carbox—
aldehyde, and 32.2 mg of expected compound  are

obtained.
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expected conmpound are obtained. F "a N OS~N '--aN .

e v ... N/ A\ NNI UI N FFF15 00 R =
1.06 mn M+t = 612. 24 Exanpl e 81:

N-{4-[(2- Am nopyridin-3-yl tllgyl)am no] - 20

cycl ohexyl} 4-[4-(4-1luorophényl am no) pyri m di n-2-yl -
am noj - t hyl benzenesul fonam de trifl uoroacet N

aci d. 122 rocedure is carried out ag i nd/£at ed
above, using npound I'l, 2-ami noni coti najdefiyde, and

43.6 ng of d con‘poundoar el obt ai ned, "a N Cs,
NN N~ON 11-ZN N N F mn M+
= 577. 23 Exanpl

4-[4-(4- Fluorop mn |m(a|n-

am no] - N- { 4- [(|s Irrethyl)am nB‘] cycl ohexyl }

- 10 N net hyl benzenesul fonam de trifluoroacetic acid.
The procedure is carried out @s_i ndi cated above, using

conpound 11, isoquinoline- 4F If)al dehyde and 42.2 ny
of expect ed conmpound are obtalned. F N~ ",-a O\ "N\
N/ SON~ N\ N o o :

Rt = 1.24 min
MH+ = 603.23

Example 76: 4-[4- (4-Fluorophenylamino)pyrimidin-2-yl-
amino] -N-methyl-N-{4- [ (pyridin-4-ylmethyl)amino]cyclo-

hexyl }benzenesulfonamide trifluorocacetic acid.

The procedure is carried out as indicated above, using
compound II, isonicotinaldehyde, and 12.2 mg of

expected compound are obtained.
F
L N
| ~
N
v S
2
7 N
N/L\N

FiF
o~ o

Rt = 1.08 min
MH+ = 562.21

Example 77: 4-[4- (4-Fluorophenylamino)pyrimidin-2-yl-
amino]—N—methyl-N—[4—(1-pyridin-z-ylethylamino)cyclo—

hexyl]benzenesulfonamide trifluoroacetic acid.

The procedure is carried out as indicated above, using

compound II, 1-pyridin-2-ylethanone, and 16.1 mg of
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FFF15 00 R =1.15 min Mk = 612. 22 Exanpl e 83:
4-[ 4- (4- Fl uor ophenyl am no) pyri m di n-2-yl - 20

am no] - N-nmet hyl - N-{4-[ ([ 1, 8] napht hyri di n- 2-yl net hyl ) -
am no] cycl ohexyl } benzenesul fonam de trifl uoroacetic -
123 - acid. The procedure-i42farried out as indicated
above, using conpound I], .

legperiptd hyeTerwed 222 r Pokat aefiyde, and 5 17.4 ng of
expected d d are obtained. F/ \I NO/N N SO J\
N NNN F O R =1.12 min M# = 61326 10
Exanpl e 84: Benzo[1,2,5]oxapiazol-5-y/ hyl ) -
am no] cycl ohexyl } -

L[ 4- (4-f1 uofyphenylagi npypi mi di n-
2-yl am no] - N- net hy henzenesy f grm J§ fl ugr oacetic
aci d. 15 The proc dur:ﬁ is' doout i ndiicat ed

N

above, using conpo I
2,1, 3- benzoxadi azolN- 5-¥ar bokal dehyde, and 22.8 ny of
expected conmpound are obtained. F "a NOSN NJa ONN
NNNNp FFFOO

Rt = 1.20 min
MH+ = 576.22

Example 78: N—{4—[(2,3—Dihydrobenzofuran-5—y1methy1)—
amino]cyclohexyl}-4—[4—(4-f1uoropheny1amino)pyrimidin—

2—ylamino]—N—methylbenzenesulfonamide trifluoroacetic

acid.

The procedure is carried out as indicated above, using

compound II, 2,3—dihydro—1—benzofuran—5—carda1dehyde,

and 26.8 mg of expected compound are obtained.
F\©\
I
N QN
S
7 N
N)\N
FiF

O o)

hee

Rt = 1.23 min
MH+ = 603.22

Example 79: 4—[4—(4—F1uorophenylamino)pyrimidin-z—yl—
amino]—N—methyl-N—{4—[(pyridin-3—ylmethyl)amino]cyclo—

hexyl }benzenesul fonamide trifluorocacetic acid.
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- 124 - R = 1.27 min M# = 603.21 Exanpl e 85:

N-{4-[(2, 3- D hydrobenzofuran-7-yl nethyl)- 5 am no] -

cycl ohexyl }-4-[4-(4-fl uorophenyl am no) pyri m di n-

2-yl am no] - N-net hyl benzenesul fonam de trifl uoroacetic
acid. The procedure is carritéd out as indicated above,
using 10 conpound I1I, . e .
TThe dPRYEEBLF € hefz SRARERS - hdRalt BEhFRESd ZReVEs. (15109
NEoRbo@x@ert ed s empaurd sty deht ahnéd .40k 2 and\ df\ a¥xmeqted

SN/ O /| ~OINVY N. NFFF OO R =1.28 min M#t
= .‘2‘1&' 5 SR8 86:

4- ({4-[ (4-¥iyefo<3- et hyl phenyl ) ami no] -

pyri m di n- 2- 'no)-N—nethyI-N—(l-nethyl&i (i din-4-

0 The
le 1,

yl ) benzenesul

e F O-~-SO |IAN N~N
procedure is carri

out as i n-stage 4-0f

starting with 450 f 4 _£{4A%4-

met hyl phenyl ) am n ]Egﬁlni -yl®a

benzenesul f onyl .ot d ochl ori d®

reacted with 170 nd“of N

nethyl-(l-nethylpiperidin-4-y&)anine. 181 ng of 125 -
F

expect ed product are obtain%ﬁt;

O 0

- 3-

whNch are

Rt = 1.08 min
MH+ = 562.22

Example 80: 4-[4- (4-Fluorophenylamino)pyrimidin-2-yl-
amino]—N—methyl—N—{4—[(quinolin—6~ylmethyl)amino]cyclo—

hexyl}benzenesulfonamide trifluorocacetic acid.

The procedure is carried out as indicated above, using
compound ITI, quinoline-6-carboxaldehyde, and 45.5 mg of

expected compound are obtained.

At
N o A
S
LTS
N

Rt = 1.06 min
MH+ = 612.24

Example 81: N-{4- [ (2-Aminopyridin-3-ylmethyl)amino] -
cyclohexyl}—4—[4—(4—f1uorophenylamino)pyrimidin—z—yl-

amino] -N-methylbenzenesulfonamide trifluoroacetic acid.
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M+ = 485.0; Melting point: 110-120C (I sopropyl ether/

di chl or onet hane) 5 Exanpl e 87:

4- ({4-[ (4- Fl uor o- 3- net hyl phenyl ) am no] -

pyri mdin-2-yl}am no)-N-(I|-nethyl piperidin-4-yl)-N(2-
pyrrolidin-I-ylethyl)benzengddl fonamide F o" #0 N N

"N Q 10 Stage 1: . s ;
(Thaephgtedpeei den-cesaied- P rofi apfigaypd above, using
el %mnﬁ As,i BnexaApket Anadtanyiiag wand 34@.6ofngl- of
met pi peridin-4-one and 3.35.m of 2-pyrrolidin-1-
yEER ST o FrerPund AT @3%5%30?%%‘ product are obt ai ned.

15 St age-2;
(1-Methyl p din-4-yl)(2-pyrrolidin-I-yl-
et hyl ) car baxg ?‘Ld tert-butyl ester: A mXxture

containing 4.4 g'of the compaundyobtajned in stage 1

is dissolved i 00 M oidi&l orp ane. 4. Ng of
Boc20 are adddp td\the It i ap Q an Jedi um
is 20 heated at SOjj\for L.B’30 min. “AfteN N

concentrating toNdryNess,” the crude product
purified on an alum na colum (dichloronethane”in a
gradient up to 20 nethanol F'I-z' 35 g of expected
conpound are obtained in t i 25 Stage 3:

(1- Met hyl pi peridin-4-yl)(2-pyrrolidin-1-yl-

et hyl )am ne hydrochl ori de: éiSng with 1.85 g of
product obtained in stage O 1. g of expected
pggdgc& O&}r%.gbt ai ned after a decarboxyl ati on reaction
f o'l owi ng 0%t he procedure of exanple 8. Stage 4:
4MEf4=[ G47FEdor o- 3- net hyl phenyl )am no] - 126 -

pyri m din-2-yl}am no)-N-(1-net hyl pi peridin-4-yl)-N(2-
Y

yrrobhdi gl -yl § vl Benzenesl Ana S pysurnacedyne

amino]—N-{4—[(isoquinolin-4—y1methyl)amino]cyclohexyl}—

N-methylbenzenesulfonamide trifluoroacetic acid.

The procedure is carried out as indicated above, using
compound II, isoquinoline-4—carbaldehyde, and 42.2 mg

of expected compound are obtained.
F
@ | g
N O\\ N =~
(LT
/ N
N/LN
FiF

O 0]

Rt = 1.15 min
MH+ = 612.22

Example 83: 4-[4-(4-Fluorophenylamino)pyrimidin—z—yl—
amino]—N-methyl—N—{4—[([1,8]naphthyridin—z—ylmethyl)—

amino] cyclohexyl }benzenesulfonamide trifluoroacetic
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15

is carried out as in stage 4 of exanple 1, starting
with 390 ng of 4- ({4- [ (4-fluoro-3-nethylphenyl) 5
am no] pyri m di n-2-yl }am no) benzenesul fonyl chloride
hydrochl oride and 300 ng of .
(1 nethylplperldln 4-yl) (2- pyrrolldln 1-yl et hyl ) am ne

chloride. 145 ng of expected product are thus

h hed. 10 M+ = 568.2; Melting point: 93-103C

(I sopropyl ether) 1H NWR (DMSO) : 1.33 (d, 2) ; 1.58

(fﬁg é}oge % tQ %5@%145”6@§0é§eﬁna@&pte& a%bVelEhblng

2.25 3
(W@@éﬂl@eﬁlconp"ré naght hﬁé’ﬁudi’l % 1C5a’%°x£1232e&ycze’ 2)2%
1 1P: 46ndlof 28xpededd {ompdynd ﬁré&hﬁﬂalﬂéd 7.10 (t,
( 1 7.58 (dd, 1); 7.66 (d, 2); 7.93 (d,

‘); 9.41 (bs, 1); 9.67 (bs, 1). Exanple
FIuorophenyl)anigo]pyrinidin-2 20
yI}an1no)-~ yrrolidin-1gyl 8t hyl)-N-(tetrahydro-2H
t hi opyr an- 4-yl ) Qenzenesul f onam 0,0S aSN-G
NIN U Stage 1: '
(2- Pyrrolldan
4-yl)am ne: As T )
tetrahydrothlopyran 4- one and 5.90 g of 2-p
ylethylamne, 3.9 g of (2-pyrrolidin-I-ylethyl))
(tetra- hydrothiopyran-4-yl)anm ne are obtai nedx.
2: 4-({4-[(4-Fl uorophenyl)am no] pyrimdin-2-yl}- 30
am no) - N-(2-pyrrolidin-1-ylet )-N-(tetrahydro-2H
t hi opyran- 4-yl ) benzenesul f on de: The procedure is
carried out as in stage 4 of gxanple 1 starting with -
127 600 ngy of o~ Yo
4- ({4-[(4-fluorophenyl)am no] pyri m din-2-
yRLaHimolbemzanesulfonyl chl ori de hydrochl ori de which
ahﬁ rea ? th 342 mg of (2-pyrrolidin-I-

ethyl?é e?rahydrothlopyran 4-yl)am ne hydrochl ori de.

180 ng of expected product are thus obtained.

Example 84: N-{4-[(Benzoll,2,5]oxadiazol-5-ylmethyl) -
amino]cyclohexyl}—4-[4—(4—f1uorophenylamino)pyrimidin—

2-ylamino] -N-methylbenzenesulfonamide trifluoroacetic

acid.

The procedure is carried out as indicated above, using
compound II, 2,1,3-benzoxadiazole—S-carboxaldehyde, and

22.8 mg of expected compound are obtained.
RGN
|
! QAN
ﬂijN /l:::I/§b \I:::l\
= N
N/l\N
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M = 557.2; 1H NVR (DVBSO) : 1.42-1.86 (unresolved
conplex, 8); 2.19- 10 2.79 (unresol ved conpl ex, 10);
3.09 (m2); 3.55 (m1l); 6.24 (d I); 7.14 (t,2);

7.54-7.75 (unresol ved conp Ig§ ; 7.89 (d, 2) ;

8. 04 (d 1) ; 9.44 (s, 1) ; §%82° (s 1) Exanpl e 89
4 Fluorophenyl)an1no]pyr|n1d|n 2- 15

éf % -nEthyIplperldln 4-yl)-N(2-pyrrolidin-

-Mw4e¢h@®3b%hzenesulfonanide F/ ~ Stage 1:
4-(2- Pyrrolldln 1- erthyIan1no)p|per|d|ne | carboxylic
aci d tert but ester

: 4 o&%pib%r?d?hléyﬁir%%%%&fﬁ?%n 361,%‘&11199
témin@yéyélsﬁéﬁylpnd Rag( offzu@yaphémglmminglpynymldln-

am n rro am.no)

R RS S L S TR Tty

oftadined. 25 Stage 2:

4-[{4-[4-(4- FIuorophenylanlno)pyrlnldln 2-yl -

am no] benzenesul fonyl }-(2-pyrrolidin-1-ylethyl J-.

priper babredurearisoxiati el @t eRe- BH@%Fa§§9eP Oﬁﬁé sing

p%&ﬁ?éi&{l& is, Ctai rj-ecgll%#Hr@SlJEbﬁca@.ﬂfaﬁ'l{ﬁ @xcptal dehyde,
arting w

439§ 42p (3- WBuBFoBﬁBﬁ?E?QnFﬂ@?Ound are obtained.

pyrimdih am no) benzenesul fonyl chl ori de hydro-
chl ori de are reacted with 570 ng of 2
pyrrolidin- et hyl am no) pi peri fli ne-1-c4 ylig acid

128 tert-butyl ter. 230 nﬁ%ofNex ct ed pdugt are
t hus obt ai ned. e 3: S

4-[ 4- (4- Fl uor oppenyfam winbdi | -

am no] - N- pi peri |n¢£\ AN pyrrol it n-INyl et hyl) -

benzenesul f onanmi dd: Starting with 230 ng of compound
obtained in stage 1, 160 ny of expected product are
obt ai ned after a decarboxyl At reaction foll ow ng
procedure 2 of exanple B. 10

O o)

Rt = 1.28 min
MH+ = 603.21

Example 86: 4-({4—[(4—f1uoro?3—methylphenyl)amino]—
pyrimidin—z—yl}amino)-N—methyl—N-(1—methylpiperidin—4-

y1l) benzenesulfonamide

F

Or@

The procedure 1is <carried out as in stage 4 of
example 1, starting with 450 mg of 4-({4-[(4-fluoro-3-
methylphenyl)amino]pyrimidin—Z-yl}amino)benzenesulfonyl
chloride hydrochloride which are reacted with 170 mg of
methyl- (1-methylpiperidin-4-yl)amine. 181 mg of
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St age-4: 4-({4-[(4-Fl uorophenyl)am no] pyrimdin-2-yl}
am no) - N- (1- net hyl pi peridin-4-yl)-N(2-pyrrolidin-Il-yl
- ethyl)benzenesul fonam de: As in exanple A, starting
with 160 ng of product obtained in stage 3 and 0.05 n
15 of formal dehyde, 146 ng éfS5expect ed product are
obt ai ned. MH+_ = 554.7, Nbltln poi nt: 250C (I sopropyl
eIt ed BEPRREE (IMBOPEAANER- (d, 2): 1.77 to 2.26
(m 6); 2.66 (d, 3); 2.94 to 3.19 (unresolved

conpl ex 4) 3.71. (u sol.ve );
AT Tried) 0 ghederho Epincy Jot Rt CIPTERYY s/
Ziﬁﬁhiawwméxhamﬂ conplex, 4); 8. 12 (d 1); 10.82 (bs,
2) 10.93 to 11 17 25 (unresol ved conpl ex, 2)
Exanpl e 90: N-(2- Am noethyl)-N-(1- benzylg per
yExample (§7: 4- (hﬁ[&br%bh@ﬁfyr; T&‘PFFII%}P nPE] aflaof
dﬂ%ﬁa{h22¥yi%m& NbeﬂZ@@@ﬁyiﬁpp@m@Jm-z;-yl)- - (2-
ochl ori de 0 0) Stage 1
[P Yo BedY YT bt %%??%Y%19¢§?%ﬂ?ﬁ63%?ﬂ??i@%rbanic ‘acid
tert-butyl ester: in exanple A starting wwth 4 g
of 4-benzyl pi pdri g
carbamc acid te tyl ester, 3.2 g of [2-(1-benzyl-
pi peridin-4-yl am € myl]carbag1c acid tert but yl
ester are obtained. 5 [Stage °s
[ 2- ((1- Benzyl pi peri difn=2¢ yl ] [4 -quoro-
phenyl am no) pyri m di | g9 nzenesulfonyl}an1no)
- ethyl]carbamc acid Ner# but yl er: The procedure

is carried out as in stage 4 of f anple 1, starting

with 2.7 g of
4-14-(4- quorophenyIanino)pyrini 2-yl 10 ami no]

benzenesulfon orldeﬁg k de a of _,12-
(EBERZYF pil pe ?Hbﬁ RiDFA %%F et 8 ? §¥rg§%$%9%c a¥
ethyl)amine: As in example A, starting with 3 ml of 1-
methylpiperidin-4-one and 3.35 ml of 2-pyrrolidin-1-
ylethylamine, 4.4 g of expected product are obtained.

Stage 2: (1-Methylpiperidin-4-yl) (2-pyrrolidin-1-yl- .

ethyl) carbamic acid tert-butyl ester: A mixture
containing 4.4 g of the compound obtained in stage 1 is
dissolved in 100 ml of dichloromethane. 4.7 g of Boc20
are added to the reaction medium and the medium is
heated at 50°C for 1 h 30 min. After concentrating to

dryness, the crude product is purified on an alumina

column (dichloromethane in a gradient up to 2%
methanol). 2.35 g of expected compound are obtained in
total.

Stage 3: (1-Methylpiperidin-4-yl) (2-pyrrolidin-1-yl-

ethyl)amine hydrochloride: Starting with 1.85 g of
product obtained in stage 2, 1.65 g of expected product
are obtained after a decarboxylation reaction following

the procedure of example 8.

Stage 4: 4-({4-[(4-Fluoro-3-methylphenyl)amino] -
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tert-butyl ester in the presence of triethylamne. 1 g

of expected product is thus obtained. 15 Stage 3:

N- (2- Ami noet hyl ) - N- ( 1- benzyl pi peridin-4-yl)-4- ({ 4 -

[ (4 - f luorophenyl) am no}% pyrimdin- 2 -yl }am no)

- benzenesul f onam de hydroc P8ride: Starti ng wi th 640

roduct btained._in sta 630. egt
mmm Jalil'ezolélc FReC AT eflz mﬁ%@éf%b&’ﬁ:a 'on rgggtlﬁoﬁg
ﬁ%/f:%i;@&\hﬁlgl Py DEERYI Ebén pénexahfidpaBidéH Ehe7@mmpcedure
tin 30- 232 opyl_ et N

(:Eﬁ\/Bﬁ)a %401'1 £t u%%s@% :Py ofe Q%égnpléHl M:\StaSrt:Lng

twifhd (wecesy vedo€onpléex({ %‘@@qm Mjme@x;lm?ﬁyl

41 , Xfom 1 4 10 dWlorid
%%nof%9§i 9d1% g & E£ﬁ§H£YSQnEQHE§§ gg ? in %§12?
hvdsachborszdeoapéd?: 9) m97 o2 klmm%ﬁhy Ji%e%d”ij Y

%9&591&1{%01 -{UBERSD) ¥RIneON o) Loriid0 (bg5 8p. of

I\Pi‘Ee%ﬂeﬁoEFﬂ9Pft NBRS eE PP nOBESFRaS( { 4- (4-

f1 uorophenyl )am no] pyri m di n-2-yl }am no) benzene-
iﬁﬁfﬁp?gkgﬁghzﬁ g%hhg §g§ng3093 -Fo3acN¢ Hsgb§o§leetNer

3-(2-tert-Butoxycar bonyl am noet hyl ami no) -

azgt ij]hne(ﬂmr .boxyd4 c(qci gl tegt shuy h_&ki esher 1 AR |tn:> 1.70
exa A, starting vvlth17g‘of 3(3 e&édtnei P 2. 25
céPBé%?PﬂEeécF@mPéFf{db&tyI Te&fer!Cand /1

(2sam3r)0 2ty lgsaz bagi cuaeedoleet- bmpllesst ér ; 2 pof (t,
tert-

(d, 1);
bas oxﬁcZ?bdﬁyl Aii nc?et]ﬁyl arfi 8) azetl d| <ne | - car%oxyl e :
aci.dot eftt,- bu y| 7ed6er(mar el bbt di- REd. (AD Sthye 7266 (d, 2) 7

35(62- Bg”z?ut gxygar onxbamgnqgt hyk), - £4+[ 4-.64- (bs, 1) .

fl'aorophényl &m no) pyri m di n-2-yl am no] benzenesul fonyl }
Example 88: 4—({4-[(4-Fluoropheny1)amino]pyrimidin-z—

yl}amino) -N- (2-pyrrolidin-1-ylethyl) -N- (tetrahydro-2H-

thiopyran-4-yl)benzenesulfonamide

F
o, ,,o
N

L

Stage 1: (2-Pyrrolidin-1—ylethyl)(tetrahydrothiopyran—

4-yl)amine: As 1in example A, starting with 5 g of
tetrahydrothiopyran-4-one and 5.90 g of 2-pyrrolidin-1-
ylethylamine, 3.9 g of (2-pyrrolidin-1-ylethyl) (tetra-

hydrothiopyran-4-yl)amine are obtained.

Stage 2: 4—({4—[(4-F1uorophenyl)amino]pyrimidin-z—yl}—
amino) -N- (2-pyrrolidin-1-ylethyl) -N- (tetrahydro-2H-
thiopyran-4-yl)benzenesulfonamide: The procedure is

carried out as in stage 4 of example 1 starting with
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am no) azetidine-l-carboxylic acid tert-butyl ester:
The procedure is carried out as in stage 4 of exanple
1, starting with 500 ng of 4-[4-(4-f

| uor ophenyl am no) 15

pyri m di n- 2-yl am no] benzenes$di’f 6nyl chl ori de hydro-

chl oride and 420 of 3- tert but year -

Gy I noPhzet iidi e L %ﬂg{#ﬁ'&%n 2

;Fﬁ}aimlﬁ’&%éfgz@iemm;eﬁ pmmldmtdar d’l}tdnmfdml%mdfed which
Opar age 2 pyrrolidin-1-

NH2- AnFﬁS‘.‘éttﬁ)(;l ) - NEVIIR T f4 [(
fy Lo oyt 1y eet by iy oI AR 24 yY} h?ﬁlh%? perfhrachloride.

sul f o I t Wb Ha 8084 g of
pl?%)%uc?%%t a{%%%@%% %%ECES&%SEHWLSSM e?(pect ed

product are obtained after a decarboxylation reaction

fiohl o 61g; 25 procedure 2 of exanple 8. MH+ = 458. 1;

Mel ting point > 220C (Isopropyl ether) 1H NI\/R (DVBO)

3.07 (m 2); 3.39 (m 2); 3.92to 4.19 30 (unresolved

CpBIrpNﬁR, @MsA). 541 (4pi 1.4 ; (6nE5spdyved) complyex. @) 22),19-
56 2 (d m8212 (3d,551) m 1)
%9(6gnr%§01v§§ %gpggkxé)lg%lo %7@%b i; d}

(53241) ;131 BXdnmlie. p; .54-7.75 (unresolve complex,

N; { S-f\p‘é opaogy[)g%g{/@d[i fbua)gopsemylm 62 (s,1)

am ho] pyri m di n‘2-yl}am no N-plperldln -yl benzene

suI fonam de hydrochloride F O~ N <)~SN\~~JJJ NC N

' RhchinpheHsH: Shagéall (4- Fluorophenyl )amino] pyrimidin-2-

R D e e T e S
eyaﬁphylAbestanésngfvmamlgeg of 4-oxopi peri di ne-i -

carboxylic aci dF{ept-butyl ester and 2.62 g of (3-
am nopropyl ) car bci d tert-butyl ester, 4 g of 4

10
(3-tert-butoxycar bony m noprf? i‘sam/l@hperl di ne-1 -

Stage 1: 4—(2-Pyrrolidin—l—ylethylamino)piperidine-l—

carboxylic acid tert-butyl ester: As in example A,
starting with 3 g of 4-oxopiperidine-l-carboxylic acid
tert-butyl ester and 2 g of 2-pyrrolidin-1-ylethyl-
amine, 1.5 of 4-(2—pyrrolidin—l—ylethylamino)—

piperidine-1-carboxylic acid tert-butyl ester are

obtained.

Stage 2: 4-[{4-[4—(4-Fluorophenylamino)pyrimidin—z—yl—

amino]benzenesulfonyl}—(2—pyrrolidin-1—ylethy1)amino]—

piperidine-1-carboxylic acid tert-butyl ester: The
procedure is carried out as in stage 4 of example 1,
starting with 720 mg of 4- ({4-[(4-fluorophenyl)amino] -
pyrimidin-2-yl}amino)benzenesulfonyl chloride hydro-
chloride which are reacted with 570 mg of 4-(2-

pyrrolidin—1-ylethylamino)piperidine—l—carboxylic acid
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carboxylic acid tert-butyl ester are obtained. Stage
2: N-(3-Am nopropyl)-4-({4-[(4-fluorophenyl) -

am no] pyri m di n-2-yl }am no) - N- pi peri di n-4-yl benzene-
15 sul fonam de hydrochlorlde The procedure is carried
out as in stage 4 of exanplé ?,’starting with 600 ng
of 4-
[W€¥Wfﬁmﬁb¥o§ﬁ§ﬁﬁla@%ﬂ»%@r?ﬁlﬁ%?%f%ﬂ%ﬂﬁ?ﬁﬁ%%%zgﬁg-thus
sythf 9ybachl ori de hydrochl ori de and 600 ng of 4-(3-
tert- butoxycarbonylaninopropylanino)piperidine | 20
carboxylic acid tert-butyl ester. 163 of . expect ed
psoﬁget3are tmus4ebtapneyhamybaman@ée&rbakéFaf oK+~

react | dyres 2 hel 8y1btiyE) -
i §g£%%$§? D5 QG PAYL 2. %?érsx@ap 18y1 bty

hbéh@éh@ﬁ)lfonaggdgd ggarq;@a_ogﬁﬁ{o§¥ ether% 2§n§$hnd

Z%Rtrzééggd(sﬁﬁ s@hge2 - P5 (G0 Ay Oflledtmed&B product are

ved conpl éx,
robbaiped Z?f“freea(O%ZC%bO’?Y%ﬂ%% pladiof ToLkPwing
cppBkedurd024pf; e¥aflflebs, 3) ; 8.10 (d, 1) ; 8. 84 to
8.99 (unresolved conplex, 2); 10. 61 to 11. 09
(unresol ved conplex 2). 132 Exanp 3 E 1}-
( Bthgkani:na) (¢&RYI(E- FAUOFP@hePY@AaﬂPBS Byrlml in-2-yl}-
pheayl 3aﬁ‘-ﬂﬁlmé"cgg}‘lghﬁe%i}dhhamw) N‘—ﬂQP@lylrd'bﬂldlyﬂ 1-y1-

b&hzéenesul f ona drqochl ori de |F
Hemhs;'lskbsgéemeSEtlﬁyrla(“Edﬁydr &y ety )%’5 r%% 19 cj §rarting
t ghknbutad m (?es:tier prédset ubboaihsdpiepartegef r30na11® .g5 ml
of Boc20 a 0 i chl or t IRi s 40N are
i &f adﬁ&?m%hQﬁﬂﬁ%% t Eég m%turgpgo%?ggﬁan'7é§§g)o
2oty hedam noet hanol and 30 ml of dichl oronmethane in

the cold 10 state. The reaction nediumis allowed to

stand for 24 hours at roon1tenperature Aft&mether
cofGeRt 58t -g M1 tdingn #94 ntrh @ 908ct (ST PTRERY,
taken up in an NadC

1H NMR (DMSO): 1.58 {(a, 2); 1.77 to 2.26 (m, 6); 2.66
(d, 3); 2.94 to 3.19 (unresolved complex, 4); 3.25 to

3.71 (unresolved complex, 8); 4.02 (m, 1); 6.54 (4, 1);
7.30 (t, 2); 7.67 (d4d, 2); 7.86 (unresolved complex,

4); 8.12 (4, 1); 10.82 (bg, 2); 10.93 to 11.17

(unresolved complex, 2).

Exam Agle 90: N- (2-Aminoethyl) -N-(1- -benzylpiperidin-4-
y1)-4-({4-[(4- fluorophenyl)amlno]pyrlmldln 2-yl}amino) -

benzenesulfonamlde hydrochloride

F
E%L o, ,0
s N
\N ‘N/C
L Lr
N‘i‘N (7
H-N,

Stage 1: [2—(1-Benzylpiperidin—4-ylamino)ethyl]carbamic
acid tert-butyl ester: As in example A, starting with
4 g of 4-benzylpiperidone and 3.4 g of (2-aminoethyl) -
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solution. The nmediumis extracted three tinmes with
ethyl acetate and then washed with a saturated NaC 15
sol ution. The organic phase is dried over sodium

sul fate and then concentrat gg to dryness using a vane
punp in order to give 12 § expect ed product St age

2: [2-(1, 3-D hydroisoindgl -2-yl)ethy t hyl benz 1-
R RANEC aBFdd téreFtbgt“Xﬁyq‘es eer/ g’A ‘20# ?I ?))ré o (1 g%_ly 1
?WQQMM%MWMMMﬂwm%WMﬁC t
1$vv|setoamxté|re containing 11.92 g of ethyI (2-
yeTRyPSEarbafic acid tert-butyl ester, 15.2 g of
|50|ndole | ,3-dione and 8.6 g of trlphenylphosphlne in

2 T i yEvi&ikeptys) i (L Dg- oveEhigho-
gta?e ti ?Kat%?gzgﬁg ? LhepLys)

en,co entra
Tmbenﬂ%amyn@ BYEaREAIAP2T ¥ a@enﬁfg ?ZSP%Sglkgﬁgﬁ¥Qﬁ§ﬁ°
PLEE]D) LALEahOLTBG G ranDinit iy éstera Tos presedure is

trated and h
sereieboro Theprat o o AL P ot
age

ageyage) . 38 g of- é«pé@f’éhucpr@mewh%l%teywe‘a
3a@§20ﬁg2ﬁ3§%héhi%kﬁ¥hc%%h%&h@ea ﬂdﬁﬂldﬁﬂdé aresterg of

. 133 -
i stmrtaiebezzyllp1mehyr1pnet4hylleatl83§1eé%¥g 8£F§Ft“lﬁut acid

e§E§gr§P3¥zoéHté¥ fﬁhaﬁé|p&é%eheatdﬁltxlegpg&amugﬁq 19

e overnight ., p|t e forned is
reﬁo@@@eC’Fﬁé PregMEte 1 |st§‘b‘ﬁ %’ttraatn% ‘to dryness,
taken 5 up in a pot aSSI um car bonate sol ution and
extract ed d| chI t waken M@ 4-yl) -4-
s&8eE& Sl yat con t?\gﬂﬁng ttg%’:jﬁlﬂés}s 349 of
expeet[e(d—;frlmmmiplmﬂerl @tﬁtle‘nqaéﬁ’rlﬂ} Pade Y- ino
41l 2 (e% Al %g; %M] gi&Ehybaaa0) Btthyling with 640 mg

e_

am no peri

I|caC|dter | t
Aot IQr@ﬂéﬁﬁlethaéﬁ%?t|¥% é%6“%3 & %&pected

4 &erégén%—ﬂtalﬁﬁdooaftec ac@lectaarb@}bxﬁ%l%%t geaction
1 g of (2 no- gtyl ¥ carbam c acid

t efrqllmymg é%?oé’r W s Phof expect ed product are

obt ai ned.

MH+ = 576.3; Melting point: 230-232°C (Isopropyl ether)

1H NMR (DMSO): 1.34 to 1.76 (unresolved complex, 2); 2
to 2.4 (unresolved complex, 2); 3.03 (m, 4); 3.31 (m,
41); 3.65 to 4.16 (unresolved complex, 1); 4.10 to 4.88
(s, 2); 6.60 (4, 1); 7.27 (t, 2); 7.43 (m, 3); 7.56 to
7.70 (34, 3); 7.82 (m, 4); 8.18 (4, 1); 8.20 to 8.50
(unresolved complex, 3); 11.00 (bs, 3).

Example 91: N—(2—Aminoethyl)-N—azetidin-3—yl—4—({4—[(4-
fluorophenyl)amino]pyrimidin—z—yl}amino)benzene—

sulfonamide hydrochloride
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Stage 5: N [2- (Ethylami no) ethyl] -4- ({4- [

(4-f1l uoro-

phenyl ) am no] pyri m di n- 2-yl }am no) - N- pi peri di n-4-yl
benzenesul f onanmi de hydrochl ori de: The procedure is 20

carried out as in stage 4-ofi3@xanple 1, starting with

650 ng of 4-[4-¢4-f]| uorophenyl am no) pyri m di n-2-yl -
am no] benzenesu | chloride hydrochl ori de and 650
of

ng .
4-[2-(tert-butoxycar borfyl et hyl amn® et hyl am no] -

pi peri di ne-1-carboxyl | ﬁcid Shutfnetlt er . 254 ngy
25 of expected producff afe LE::jgb'%in d after a
decar boxyl ati on reacti R ngzﬁrocedure 2 of
exanple 8. M+ = 514.1; Melting poinpt = 250C

(I sopropyl ether) 30 1H NWR (DVMB®N.: 1.23 (t, 3);
1.58 (d, 2); 1.93 (m 2); 2.89 to 3Ho6 (unresol ved

g§g§5 élzg }(%Lgér%?B§§%¥y26H26ﬁ§Qhmedogcgpﬂaminé)ii |
7azeciding) i CaraeRyhaS 230Ley YBHFGOUEYY gpotel: As’ in
(HRERBOLVRI copRkexngd) wiBhl111(d, gl1)o£8. Bgoxeaneppdine-1-
(nresolyed comyl X 2bu Yrleddiy Al 1% 7 &2 H-dino-
Netﬁykmtaﬁbamyb)a¢i@{¢£ﬁ¢¢hﬂQK%(ﬁﬂkﬁ@4)2£%4Qfaﬁfﬁ%Itert—
PyriLaLdiDs g k Lk hahudee- dknpynagadboxylic
y¥¥%8ﬁ§8%5§8¥?g%§%?§§t ygroéhlgnid%?F NO,O ,S VO I
HaMid Hergtggéyi:ester are obtained.
[ 2- (Tetrahydropyran-4-yl am no) et hyl]carbamic 5 acid
tert-butyl ester: As iLn_exanpl.e A [ ity 247 (a-
gSéﬁgﬁe?ﬁaﬁydﬁ8§§F§ﬁfkp5ﬁ§y§%&%féy%?ﬁyﬂﬁﬁ%%zg)ngﬁ A4t
etthylorephayilamdtiod perifmildiny2 - noj bgrgeresyddosyl ) -
p%%g%% a%%%i%gk%tqg%arboxylic acid tert-butyl ester: The
procedure is carried out as in stage 4 of example 1,
starting with 500 mg of 4-[4-(4-fluorophenylamino) -

pyrimidin—z—ylamino]benzenesulfonyl chloride hydro-
chloride and 420 mg of 3- (2-tert-butoxycarbonylamino-
ethylamino)azetidine—l—carboxylic acid tert-butyl

ester. 300 mg of expected product are thus obtained.

Stage 3: N—(2—Aminoethyl)-N—azetidin-B-yl-4—({4—[(4—
fluorophenyl)amino]pyrimidin—2—y1}amino)benzene—
sulfonamide hydrochloride: Starting with 300 mg of
product obtained in stage 2, 255 mg of expected product

are obtained after a decarboxylation reaction following

procedure 2 of example 8.
MH+ = 458.1; Melting point > 220°C (Isopropyl ether)

1H NMR (DMSO): 3.07 (m, 2); 3.39 (m, 2); 3.92 to 4.19
(unresolved complex, 4); 4.54 (qui, 1); 6.55 (a8, 1);
7.30 (¢, 2); 7.67 (m, 2); 7.78 (4, 2); 7.92 (a, 2);
8.12 (d, 1); 8.20 (bs, 3); 9.27 (bs, 2); 10.87 (bs, 1);
11.04 (bs, 1).
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10 Stage 2: N [2- (Ethylami no) ethyl] -4- ({4- [

(4-f1l uoro-

phenyl ) am no] pyri m di n-2-yl } am no) - N- pi peri di n-4-yl

benzenesul f onam de hydrochI? jde: The procedure is

carried out as in stage 4 of “éxanple 1, starting with

460 of _4- 4- PYy(4 ni DhdrGplyénylLp-
elil F imwﬁ%eam g{r)%)c I(OH de aﬁ% 30%_

r@nmomyﬁremaﬂnyzjmbyaww Waﬂ#ﬁ%’;"e‘?WT 4 caHpEnF e

aCIPfOIIl {dé’“%}yé:f*@éﬁf Lride4 ng of expected product are

al ne a decar boxyl ation reactl on
foI I ovm ng proce 2 of exanple 8. 20 M+ = 487. 0;
Mel ting point = Isopropyl ether) 1H NI\/R ( DVMSO)
1.32 (d, 2) ; 1.59 (qd) 2 ) 296,,? ;n 3.25 to
3.39 (unresolved co d, 2); 25 3.93
(m 1); 6.47 (d, 1); éj}( dd, 2); 7.80
(d, 2); 7.86 (d, 2); 10 (d, 1); 10.55
(bs, 1); 10.65 (bs, 1). Exan'pl e 95?
N-(2- Am noet hyl) - 4- ({4-[ (4-fluoro-3ymihyl - 30 phenyl)
am no] pyrimdin-2-yl )am no) -N- (¥ nethyl -
pi peri di n- 4 yl ) benzenesul f onam de hydrochl ori de 13%;3 -

S xycarbon lamlnopropylaman

EQ("%ewét Wi pbf Nelde b@% % ¢

| perl di n- 0)et hyl] ang Ci _
tQPPEEGﬁyPeeérgﬁr ﬂ§ylﬁcex% a Wgt ??P ﬁfi @s in

g Qb mb1rehhy| RitRerdicion- 4\r10:ﬂ'e ahd_:; 1, Jfg @fo{{gpapﬁﬁédgne 1-

t hyl b id tert -
cepeeEat oy ofGAE af B bHaL hod, “S gge 31 2¥2 8 oF

Nafrd nApireeetlh payrbemif- ¥<(Ildfltﬁé§f"—obgghfét gFter, 4 9 of 4-
Jopgy |n}o§ﬁ4c>g>@} i () Rttty -0 i - 1 -
P(gg)réle) %mbn ggnry;gr?glslﬁlln%ionam & dgr%r)hl aride: The

prmm%ncsamrdrlt@dftd t¥e &7t STage 4 .° %aexarrplel
starting with 380 ng of 4-({4-[(4- quoro 3- et hyl -
Stage 2: N- (3-Aminopropyl) - 4-({4-[(4-fluorophenyl) -

amino]pyrlmldln—z-yl}amlno) -N-piperidin-4-ylbenzene-
sulfonamide hydrochloride: The procedure 1is carried out
as in stage 4 of example 1, starting with 600 mg of 4-
[4—(4—fluorophenylamino)pyrimidin—z-ylamino]benzene—
sulfonyl chloride hydrochloride and 600 mg of 4-(3-
tert—butoxycarbonylaminopropylamino)piperidine—l-
carboxylic acid tert-butyl ester. 163 mg of expected
product are thus obtained after a decarboxylation

reaction following procedure 2 of example 8.
MH+ = 500; Melting point = 245-247°C (Isopropyl ether)

1H NMR (DMSO): 1.53 (4, 2); 1.91 (qui, 2); 2.02 (gd,
2); 2.83 (sxt, 2);  2.95 (g, 2); 3.17 to 3.28
(unresolved complex, 4); 4.00 (m, 1); 6.52 (4, 1); 7.26
(t, 2); 7.66 (dd, 2); 7.78 to 7.85 (unresolved complex,
4); 7.99 (bs, 3); 8.10 (4, 1); 8.84 to 8.99 (unresolved

complex, 2); 10.61 to 11.09 (unresolved complex, 2).
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phenyl ) am no] pyri m di n-2-yl } am no) benzenesul f onyl
chloride hydrochloride and 300 ng of [2-(1-nethyl 15
pi peridi n-4-yl am no)ethyl]carbanmi c acid tert-butyl
ester. 168 ng of expected pr Suct are thus obtai ned
after a decarboxyl ati on rea&? on follow ng procedure 2

(Bxae i3 o1l AR o 1 a8 T b8 105

(ﬁheﬁyﬂamﬂngf;pmmlam 2 yas) @d;n@) NZpa@ewdnB)‘l ?l92
ol v 3.23

(%%?%%%? &4 %%WE 89 hﬁ??@éﬁ%%r%% (m 1)t06 532(d 1):

7.20 (t, 1); 7.60 (dd, 1); 7.81 (d, 2);

7.88 (d, 2) 8.11 8 07 to 8.28 (unresol ved

conpl ex, 10. 74 bs 10. Q5. 1 30 Ex

96: N-Azetldln 3-yl - b C( he ?'I) ampl e

am no] pyri m di n- 2- yI} yrr d|n 1-yl et hyl)

- benzenesul f onam de rldg7 136 -F/ V1 N

01% rSONH N~NU Stage 1:

3-(2-Pyrrolidin-1- erthyIan1no)aEet\d+ne 1- carboxylic

acid tert-butyl ester: As in_ex st ar iqgrmﬁéh

383399 of gtbxéaiérhaﬁﬁeXVeEEVnggFPém%c & “butyl
EEe?Utw LI AN ANti 2. rébapéd 2£pynr abi.di g- bfy|Boc20 and

N

(&rEwaée to a mixture contalnlng 7. of 2-ethyl-

ERIERECHRT SRaIA e Pyc ok 3 281 201l e 1901

Snam ydrochlorlde The procedure is
cataied o'Ilheasmafp@tQ;’gemddﬂmexéFrpl%l]row% artd nﬁt\ﬂnfih for

78Q pBuek 45f 4-ddbd | vakpRberyk-am ojtr | miodicen2rating to
dryness, the reaction medium is taken up in an NaCl
solution. The medium is extracted three times with
ethyl acetate and then washed with a saturated NaCl
solution. The organic phase is dried over sodium
culfate and then concentrated to dryness using a vane

pump in order to give 12 g of expected product.

Stage 2: [2—(1,3—Dihydroisoindol-2-y1)ethyl]ethyl—

carbamic acid tert-butyl ester: A solution of 10.2 g of
diethyl azodicarboxylate in 60 ml of THF is added
dropwise to a mixture containing 11.92 g of ethyl-(2-
hydroxyethyl)carbamlc acid tert-butyl ester, 15.2 g of
isoindole-1,3-dione and 8.6 g of triphenylphosphine in
40 ml of THF. The medium is kept stirring overnight at
room temperature and then concentrated to dryness. The
medium is taken up in 100 ml of ethyl ether, the
precipitate formed is removed by filtration. The
filtrate is concentrated and chromatographed on a
silica column (heptane in a gradient up to 3% ethyl

acetate). 14 g of expected product are obtained.

Stage 3: (2-Aminoethyl) ethylcarbamic acid tert-butyl
ester: 3.2 g of hydrazine, 7.6 g of [2-(1,3-dihydro-
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35

yl am no] benzenesul fonyl chloride hydrochl oride and
560 ng of 3-(2-pyrrolidin-1-ylethylam no)azetidi ne-
15 carboxylic acid tert-butyl ester. 230 ng of
expected product are thus obtained after a
decarboxylatlon reaction” féPPomnng procedure 2 of

le 8. = 512 1: MNelt Tt =
(3 Sopnapyi2 Sher Y SRR L BIRD) 13, F8oreP35Y) oote
(pnresgl yed Qﬁﬂp|§%haﬂdl aréO @mpﬂn sBigping 3af7 room
ool Ve O i 3 B | Rl (egyeeggka(a?@legg is
7r§§oﬁéd Phe FiBdréde 2F; cbn@gngga@@d T drypesgy, taken
%g 1§)a %?%?51%Bm c%%b%&%telkolg%féﬁ 43S exd)ractledOvith
“ﬂﬂhlodme@hth (HEE 4 4. U0D- 3>nmeﬁﬁ§}|1um sulfate and
pgSH% ﬁ?%?gkﬁyEb”BQ Be%sy|baﬁl@OkiNdﬁbqnuedﬂpnbdudt are

zenesul f onam de hydrochloride 137 - F .H
|oh|tN1nNiNN\ N Stage 1:

3-(2- Pyrrolldln I-ylethylanino)azetidine | - carboxylic

acid tert-but st th
Lo AL ey 5 Bt byssh g o

t efinblpybeestiéncandcarbory 16F EQQQWQﬂQQTWP?V%MeSter As
e&%ﬁ%%.g%%es %ngQ REGIEh Y aglust . 4 ShRgpideridine-1-

(4- quoro

3 -
phe”?bﬁaﬁﬂﬁoFG}@ mQ§ﬁT Hﬂ}zﬁﬁ ngigypyrQO?ldln pmino

1Qyh8Y @éh&l%&%@&&&ulé@mmwmmml @Sy, TRe45 g of
procedure I'S carrled out . as in stage 4 of exanple 1,
SEAPECREI RFORVES0 3G P21

4- ({4-[(4-fluoro-3- nethylphenyl)

R RSB o mene
phenyl)amlno]pyrlmldln 2- y amino) piperidx
penzenesulfonamide hydrochloride: The procedure is
carried out as in stage 4 of example 1, starting with
650 mg of 4-[4-(4—fluorophenylamino)pyrimidin-z—yl-
amino]benzenesulfonyl chloride hydrochloride and 650 mg
of 4—[2-(tert—butoxycarbonylethylamino)ethylamino]-
piperidine-1l-carboxylic acid tert-butyl ester. 254 mg
of expected product are thus obtained after a
decarboxylation reaction following procedure 2 of

example 8.
MH+ = 514.1; Melting point = 250°C (Isopropyl ether)

1H NMR (DMSO): 1.23 (t, 3); 1.58 (d, 2); 1.93 (m, 2);
5.89 to 3.06 (unresolved complex, 4); 3.07 to 3.17
(unresolved complex, 2); 3.25 (d, 2); 3.42 (t, 3); 4.06
(m, 1); 6.55 (4, 1); 7.28 (t, 2); 7.66 (44, 2); 7.79 to
7.90 (unresolved complex, 4); 8.1l (d, 1); 8.88 to 9.06
(unresolved complex, 2); 9.16 (bs, 2); 10.78 to 11.33
(bd, 2).

Example 94: N- (2-Aminoethyl) -4- ({4- [ (4-fluorophenyl) -
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15 am no) azetidi ne-1-carboxylic acid tert-butyl ester.
264 ng of expected product are thus obtained after a
decar boxyl ati on reaction followi ng procedure 2 of
exanple B. 20 M+ = 526. 2; N%Itlng poi nt = 231-235C
(1sopropyl ether) 1H NVR-(BREOr : 1.76 to 2.11

(unresol ved conpl ex 3 0

3mssn@bp8rs%l%h%r%sﬁ1b%ﬂln%%zg &%?%&gh%ir& 2%nb¥ggn4§

éyﬁﬂbéﬁﬂéneéﬁlf@néﬁlﬂd hidro@aRsride 1); 7.46 (m 1);
57 (dd, 1); 7.8 2) 7.91 (d, 2); 8.11 (d, 1);

9.23 (bs, 1); 94%\ 10. 85(bs 1); 10.99 to

11. 27 (unresol ved x, anple 98:

N- ( 2- Am noet hyl ) - N—azetldln a

fl uor o- 3- et hyl phenyl) ] I}an1no

benzenesul f onam de hy 138 - F/ O"SNH N

NON / HEN, H Stage 1:

3-(2-tert- Butoxycarbonylan1noethy am1no)
azetidine-l-carboxylic acid tert-butyl ester: As in

| A, t tin th
ciFBBRyRre [BcidoF ey Bryy reaparvynRhogechyf Carbahic
(Qc&mltbr&ﬂﬂqﬂglcasbanrckﬁnxﬁtéKﬁmE&FyP'e§F€Ft%?%;Wlth
d b d.a 2 £ -
OE ?de%ﬁ teggggﬁ}%oggt??gl %abﬂg rﬂ?ﬁ@gég o fo zxazz::d
fbuw& Sambemy Fptasiyl ) ARFAOPHSY] e y?} Anio) S*P

ggg@g@%ug&@n@ghQQngﬁdrochIorlde The procedure is
rried out as in stage 4 of exanple i, starting with

800 ng of 4-({4-[(4-fluoro-3- nethylphenyl)an1no -
PYkarfedion- &awb}ammmqﬁbanmene$@Wﬂdn¢| (dKI-dr{itaé LNpars 15

ch %%& S%y%o ﬁ%fn% 2L§1t%ﬁﬁnﬁHL@%¥ﬁ§%QQ@Mha@|@Q—
benzenesulfonamide hydrochloride: The procedure is
carried out as in stage 4 of example 1, starting with
460 mg of 4—[4—(4-fluorophenylamino)pyrimidin—Z-yl—
amino]lbenzenesulfonyl chloride hydrochloride and 300 mg
of [2—(tetrahydropyran-4—ylamino)ethyl]carbamic acid
tert-butyl ester. 254 mg of expected product are thus
obtained after a decarboxylation reaction following

procedure 2 of example 8.
MH+ = 487.0; Melting point = 200°C (Isopropyl ether)

1H NMR (DMSO): 1.32 (d, 2); 1.59 (gd, 2); 2.96 (m, 2);
3.25 to 3.39 (unresolved complex, 4); 3.82 (dd, 2);
3.93 (m, 1); 6.47 (4, 1); 7.25 (¢, 2); 7.66 (d4d, 2);
7.80 (4, 2); 7.86 (4, 2); 7.94 (bs, 3); 8.10 (a, 1);
10.55 (bs, 1); 10.65 (bs, 1).

Example 95: N-(2-Amincethyl)- - ({4-[(4-fluoro-3-methyl-
phenyl)amino]pyrlmldln—z—yl}amlno)-N-(l—methyl—
piperidin-4-yl)benzenesulfonamide hydrochloride
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et hyl am no) azetidine-|-carboxylic acid tert-butyl
ester. 350 ng of expected product are thus obtained
after a decarboxylation reaction follow ng procedure 2
of exanple 8. 20 M+ = 472. 1; N%Itlng poi nt = 205C
(1sopropyl ether) 1H NVR (DABO) ~: 2.23 (d, 3): 3.07
(m 2); 3.34 (t, 2), 3.95to 4 19 (unresol ved

conpl ex, 4); 4.%3 ui, 1); 25 6.51 (d, 1); 7.21 (t,
1); 7.46 (m 1); (dd, 1); 7.76 (d 2); 7.94 (d,
2); 8.11 (d, 1); o 8.23 (bs 9 19 (bs, 2);

10.59 (bs, 1); 10.86 (Ips , 1)
N- ( 2- Am noet hyl ) - 4- ({ 30
phenyl)anlno]pyrlnldl n (2 2,2-tri -
fluoroethyl)plperldln M be zen ulfonan1de
hydr ochl ori de 139 - ~ FN N/ SN NC N'N
N\ HN H Stage 1 H
1-(2,2,2-Trifluoroethyl)piperidin one;: ' ;
cdheaeni ng[3- élgMéFhﬁxﬁéPFHFﬂl& 6n¥1ﬁyap8éé3ﬁ?oﬁgégbamlc
apdi d. Qd}ﬂﬁbdyyyL@@@gﬂrogsn:uarbnaapée|h 5 steufing with
et hanol is_kep |rr|n for tépg dfino-
babBl %d#hﬂoﬂ‘&ﬁhﬁ’gﬁ’ 1PEh ﬁld o an %\lqgaesl gé PE-ami 4
t et hi/UpeapBhhanesultiotier tabivd v2, Bsretr m%c& ﬁ hj¥pecte
ester, are_a reaction nediumis kept stirring
ab* @8&? % g5?§98 fter concentrating 10 to a third,
a potaSS|un1carbonate solution is added and then the

medLym bs ext recy gedahheechirpsawi {b- [ (4-fluoro-3-methyl-
phenyl)amino]pyrimidin—z—yl}amino)—N—(l-methyl-
piperidin-4—y1)benzenesulfonamide hydrochloride: The
procedure is carried out as in stage 4 of example 1,
starting with 380 mg of 4-({4-[(4-fluoro-3-methyl-
phenyl)amino]pyrimidin—z—yl}amino)benzenesulfonyl
chloride hydrochloride and 300 mg of [2-(1-methyl-
piperidin—4—y1amino)ethyl]carbamic acid tert-butyl
ester. 168 mg of expected product are thus obtained

after a decarboxylation reaction following procedure 2

of example 8.
MH+ = 514.2; Melting point = 220°C (Isopropyl ether)

1H NMR (DMSO): 1.44 (4, 0.3); 1.63 (4, 1.7); 1.99 (g,
2); 2.23 (4, 3); 2.66 (d, 3); 2.92 to 3.18 (unresolved
complex, 4); 3.23 to 3.42 (unresolved complex, 4); 4.00
(m, 1); 6.52 (d, 1); 7.20 (£, 1); 7.44 (m, 1); 7.60
(dd, 1); 7.81 (d, 2); 7.88 (4, 2); 8.11 (4, 1); 8.07 to
8.28 (unresolved complex, 3); 10.74 (bs, 2); 10.95 (bs,
1).

Example 96: N-Azetidin-3-yl-4- ({4-[(4-fluorophenyl) -
amino]pyrimidin—z—yl}amino)—N—(2-pyrrolidin-1-ylethyl)—

benzenesulfonamide hydrochloride




I I R I

di chl oronet hane. The organi c phase is dried over
sodium sulfate, concentrated under vacuum and

chr omat ogr aphed (1% net hanol in dichl oromethane) on a
silica colum. 15 1.3 g of expected product are
obt ai ned. Stage 2:
{2-[1-(2, 2, 2-Trigf  yQr oet hyl ) pi peri di n-4-yl -

am no] et hyl } car ba acid tert-butyl ester: As in
exanple A starti Wth 1.3 g of 1- (2 2 2-trifluoro

20 et hyl) pi peri din-4-one and 1. 3’ gntnoethyl)

carbam c acid tert-bu Nest expected
St g
uoro nEthyI 25

product are obtained. ||

N- (2- Am noet hyl ) - 4- ({

phenyl ) am no] pyri m di n-2 yl}antno) [1-(2,2,2-tri -

fl uoroethyl)pi peridin-4-yl]benzen fonantde hydr o
chl oride: The procedure is carrie t as in stage 4
of exanple 1, starting with 700 ng

4sthd e[ﬁ4 BLMQFwyﬁrolldln 1-ylethylamino)azetidine-1-

meth I)am o] 2- pri. N0} ple A,
bSﬁféﬁ%¥EF¥onyF gO g%%orlth%yd¥g%%Iorld§ a;g SEEaEg 11
obth2tfibg(2vdth 3.32 g of oxoazetidin carbéxylic
5 Lrifl qulect Hyloypi PEEE & naﬁdylzam rml] e:tftyE}pgrbahndlactLdyl—
tért ut ester 135 xpect prodyct
ol@ttét!inl@@l@ﬁtrerl &5d@c:3rfn%i‘§1 Et% gin Fga&l o%& o|°?’§%lﬁ‘ré®
140 - procedure 2 of exanple 8. M+ = 582.1, Neltlng
poi nt = 225C t her. 1 { @1 uorb40
(§L3se 21, -NG[E%T\ %%hyﬂ%rrg%oﬁ%t)r%ﬁ] L Ng{a M%uor 8l
t‘@ﬁﬁﬂyl ©MHﬂﬁﬁth£mhudnqﬂzayltﬂmlqp;gﬁ R%PQ? n-4-y |
10 nreSO|V %f%ﬁ%ﬂf 4ﬁ drgcﬂﬁofﬂael) THe 6lpfaceddye is
D 58 (bd, Lye T 73.40xc To88wicn
(mmfescﬂd/e@lu‘eoﬁﬁl é)@ aﬂ;agq fggo o & ](%nreso 5
CoOgY &y 4); okl. 25 @hga-Iu- flho&&p@b&ylgmlngﬁ@ﬁgp@ldln 2-
100: N7 2- Am noet 4-({4 or o a d
Ay HARA SR A o) RELE (T o il r?‘ﬁh&&r&. -
etdud )y pestdi 34 2yp]ytm1mztexﬂesnu|1f-<yr1mhdfé ediidgse-1-
15 F:éagég;yf%éa gcﬁd tert-butyl ester. 230 mg of expected

product are thus obtained after a decarboxylation

reaction following procedure 2 of example 8.

MH+ = 512.1; Melting point = 215°C (Isopropyl ether)

20
1H NMR (DMSO): 1.78 to 2.12 (unresolved complex, 4);

3.10 (m, 2); 3.39 to 3.67 (unresolved complex, 6); 3.98
to 4.16 (unresolved complex, 4); 4.64 (qui, 1); 6.54
(@, 1); 7.32 (t, 2); 7.68 (dd, 2); 7.84 (d, 2); 7.91

25 (a, 2); 8.12 (4, 1); 9.22 (bs, 1); 9.39 (bs, 1); 10.84
(bg, 1); 11.00 (bs, 1); 11.17 (bs, 1).

Example 97: N-Azetidin-3-yl-4- ({4-[(4-fluoro-3-methyl-
phenyl)amino]pyrimidin—z—yl}amino)-N—(2—pyrrolidin—l-
30 ylethyl)benzenesulfonamide hydrochloride
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~N N ~JJ | 15 HThe procedure is carried out as in
stage 4 of exanple 1, starting with 600 ng of
4-({4-[(4- fluorophenyl)am no] pyrim din-2-yl}am no)
benzenesul fonyl chloride h{drochloride and 515 ng of
{2-11-(2,2,2 20 - 137 -
trifluoroethyl)piperidin-4-ylamno]ethyl}carbamc acid
tert-butyl ester. 1B3 ng of expected product are thus

obt ai ned after a rboxyl ati on reaction foll ow ng
procedure 2 of ex 8. 25 M+ = 568; Melting point
= 240-245C (| sopropyl her) 1.NWR (DMSO : 1.40 (d,
2); 1.75 (q, 2); 2.48 2.7 ﬁrggétyéﬂ conpl ex,
2): 2.87 to 3.09 (unrfesolved nplMex;V4); 3.20 to
3.55 (unresol ved conp VS .77(30 (m 1) ; 6.60
(d, 1) ; 7.29 (t, 2) ; 7.64 (m 2) / 7.78 (d, 2) ;

7.85 (d, 2) : 8.07 (bs, 2) : 8.12 2) 11.27 (bs,

1) ; 11.35 (bs, 1) . Exanple 101:

N- (1- Benzyl pi peridin-4-yl)-4-({4-[(4 141 - .
nggggpmgnny%angkay?aﬂhdpny%eyhyaammn¢)am%21péze'1—

ydr oxy- 2- nmet hyl pro _amn i ' le A,
eFﬁ?PPB@ﬁ%Ene%%Fgongéfgeggkygro%ﬁF%%idéé%.\l? 011 ,
18020-Mnd NwithN N .HENg dof 3-oxoazetidine-l-carboxylic
acid tert-butyl ester and 2.5 ml of 2-pyrrolidin-1-yl-

ethylamine, 1.15 g of expected product.

Stage 2: N-Azetidin-3-yl-4- ({4-[(4-fluoro-3-methyl-
phenyl)amino]pyrimidin—z-yl}amino)—N—(2-pyrrolidin—l—
ylethyl)benzenesulfonamide hydrochloride: The procedure
is carried out as in stage 4 of example 1, starting
with 660 mg of 4-({4-[(4-fluoro-3-methylphenyl) -
amino]pyrimidin—z—yl}amino)benzenesulfonyl chloride
hydrochloride and 440 mg of 3-(2-pyrrolidin-1-ylethyl-
amino) azetidine-1-carboxylic acid tert-butyl ester.
264 mg of expected product are thus obtained after a
decarboxylation reaction following procedure 2 of

example 8.

MH+ = 526.2; Melting point = 231-235°C (Isopropyl
ether)

1H NMR (DMSO): 1.76 to 2.11 (unresolved complex, 4) ;
2.23 (4, 3); 3.10 (m, 2); 3.38 to 3.68 (unresolved
complex, 6); 4.06 (g, 4); 4.64 (qui, 1); 6.55 (a, 1);
7.25 (t, 1); 7.46 (m, 1); 7.57 (ad, 1); 7.83 (4, 2);
7.91 (4, 2); 8.11 (4, 1); 9.23 (bs, 1); 9.40 (bs, 1);
10.85 (bs, 1); 10.99 to 11.27 (unresolved complex, 2).

Example 98: N- (2-Aminoethyl) -N-azetidin-3-yl-4- ({4-[(4-

fluoro—3—methy1pheny1)amino]pyrimidin-z—yl}amino)-

benzenesulfonamide hydrochloride
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5 220 ng of the product of exanple 90, regenerated as
a base, are reacted in the presence of 0.05 m of
2,2- dinethyloxirane in a mcrowave (1500C, 200 W for
15 minutes. The reaction nediumis taken up in a

pot assi um car bonate sol utiroA3&nd extracted with 10

di chl oronet hane. Affer drying over sodium sul fate but
concentrating ugder vacuum the crude product is

chr omat ogr aphed Oy silica colum (dichloronethane in
a gradient up to ¢ et hanol ). A product is thus

obt ai ned which is tTit at ed in cZNChydrochI oric ether

15 in order to give 1 écggé;pyﬁrochlorlde
M+ = 648.2; Melting 0| hy™ et her) 1H NMR
(DNSC» . 1.22 (s, 9); 1.44 (d, 0.4)

20 1.62 (d, 1.6); 2.21 (q 2) 2 92 to 3.10

(unresolved conplex, 4); 3.16 (nm*&%r 3.29 (d, 2);
3.49 (t, 2); 4.05 (m 1) ; 4.22 (d, ™2) ; 6.51 (d, 1)

’Sgiégdét 2)2 %ezt3guE8x%cé§b6ﬁ2&@&@hbedhy®Hmhem) -3);

|
cenpteﬂlnﬁyl g8rRoxYlig, ifl 8. 78~ BEut¥9 gggg§o &

eﬁhmgl@ 28 t@tai%égé (wheasolvedgcoopl ex; og?azqgl gne 1-

ACBEROKYALE| GSAGoIT W%Xu)es%eﬁﬁal%_%:G g of (2-amino-
yEigvﬂgghrNahZC?aﬁiigLi;xy ngéﬂhyeﬁﬁ%@y|? gnﬁﬂa]eXPeCted

eth I 30N\ r; n-4- yl benzenesul fonam de 142 - F
d%’,‘ﬁt RFE ?DLD'{I%I?;l h% ~ 0 HA mxture

contalnlng 230 ng of N- (1- benzyl pi peri di n- 4- yI) 4 -
({St ﬁe) [ .( 4 - (of- A @rcRRIrgNY N -2rBgtdld ipyai-pildidn-( {2 -4 -

fluoro 3- methylphenyl)amino]pyrimidin—2—yl}amino)—

penzenesulfonamide hydrochloride: The procedure is
carried out as in stage 4 of example 1, starting with
800 mg of 4—({4-[(4—fluoro—3-methy1phenyl)amino]—

pyrimidin-z-yl}amino)benzenesulfonyl chloride hydro-
chloride and 635 mg of 3- (2-tert-butoxycarbonylamino-
ethylamino)azetidine—l—carboxylic acid tert-butyl
ester. 350 mg of expected product are thus obtained
after a decarboxylation reaction following procedure 2

of example 8.
MH+ = 472.1; Melting point = 205°C (Isopropyl ether)

1H NMR (DMSO): 2.23 (4, 3); 3.07 (m, 2); 3.34 (t, 2);
3.95 to 4.19 (unresolved complex, 4); 4.53 (qui, 1);
6.51 (4, 1); 7.21 (¢, 1); 7.46 (m, 1); 7.58 (44, 1);
7.76 (4, 2); 7.94 (4, 2); 8.11 (4, 1); 8.09 to 8.23
(bs, 3); 9.19 (bs, 2); 10.59 (bs, 1); 10.86 (bs, 1) .

Example 99: N- (2-Aminoethyl) -4- ({4- [ (4-fluoro-3-methyl-
phenyl)amino]pyrimidin-2—yl}amino)—N—[l—(2,2,2-tri—
fluoroethyl)piperidin—4—y1]benzenesulfonamide

- hydrochloride
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N-{2-[ (2- hydr oxy- 2- et hyl propyl ) am no] et hyl } benzene 5
sul fonam de hydrochl ori de (exanple 101), 50 ng of

pal | adi um on carbon (10%9 in 20 m ethanol is left at
35C under a hydrogen atnnsphere for 24 hours. After
filtration, concentration of3fhé filtrate and
trituration in isopropyl ether, 132 ng of expected 10
product are obtaingd. MH# = 558.2; Melting point: 120C
(1 sopropyl ether) NVR (DVSO : 1.09 , 6); 1.36

(d, 2); 1.46 to 1* 1S (m %) 2. 43 gyif 2); 2.46 to

2.55 (unresol ved conplex s% 2) ; 2.96 (d,
2) ; 3.15 (t, 2) ; 3|6 56N ( (bs, 1); 6.30
(d, 1); 7.17 (t, 2); (unresolved
conmplex, 4); 7.94 (d, 2) 8. 08 ( 9.49 (bs, 1) ;

9.64 (bs, 1) 20 Exanple 103: H-N
N- (I - Benzyl pi peri di n-4-yl) - 4- ({4
fgyg?gpmenyLXanpng}myifmudrneﬂhyl}anpﬁﬁ}dhpfé ppe:i2, 2- A

trif uoroeth |) am.nol eth PN de- dné (h ro-
~migtere o ¥l%| 9] é% F SJF Fol | o oﬁag‘d

penmess&ddesandbez]l 6 g sthge SPdéﬂmbxﬁliYﬂFé’ggﬁ FRE

S€ 0,00 9 Nebgr- d48rring £for 10 minutes.

ngethyﬁ) §E?% Banzyl pi per i _4-y] 4-
meDr@ghGnyi?aﬁ? %@¥ 3 p 9%. 5ﬁ] Ofbéﬁég%é_and then
syl Goganm dsfhydrtaﬁJﬁlqrdxdﬁne(mmqmelmmcand 2704y, 82 2-

tri Iuoronethanesulfonlc aC| 2 rifdqriont weabum is
et 1UPFOSRGYdr SEFdctd pro %ct g?% g%%alﬁéd af ter

r gepyeste)drmalg oe 80°C for 6 hours. After concenfrating
to a third, a potassium carbonate solution is added and
then the medium is extracted three times with
dichloromethane. The organic phase is dried over sodium
sulfate, concentrated under vacuum and chromatographed
(1% methanol in dichloromethane) on a silica column.

1.3 g of expected product are obtained.

Stage 2: {2—[1—(2,2,2—Trifluoroethyl)piperidin—4-yl— |

aminol ethyl}carbamic acid tert-butyl ester: As 1n
example A, starting with 1.3 g of 1-(2,2,2-trifluoro-
ethyl)piperidin-4-one and 1.3 g of (2-aminoethyl) -
carbamic acid tert-butyl ester, 2.2 g of expected

product are obtained.

Stage 3: N-(2—Aminoethyl)-4—({4f[(4-f1uoro—3—methyl-
phenyl)amino]pyrimidin—2—yl}amino)—N—[l—(2,2,2-tri-
fluoroethyl)piperidin—4—y1]benzenesulfonamide hydro-
chloride: The procedure is carried out as in stage 4 of
example 1, starting with 700 mg of 4-({4-[(4-fluoro-3-
methylphenyl)amino]pyrimidin-z—yl}amino)benzenesulfonyl
chloride hydrochloride and 500 mg of {2-[1-(2,2,2-
trifluoroethyl)piperidin—4—ylamino]ethyl}carbamic acid
tert-butyl ester. 135 mg of expected product are thus

obtained after a decarboxylation reaction following
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= 658.1; Melting point: 137-138C (Isopropyl ether/
di chl oronet hane) 10 1H NMR (DVSO : 1.31 (d, 2); 1.59
(g, 2); 1.91 (t, 2); 2.47 (m 1); 2.69 to 2.86
(unresol ved conpl ex, 4); 3. éz (t, 2); 3.26 (dd, 2);
3.40 (bs, 2); 3.52 (m 1)] 89% (d, 1); 7.11 to 7.36
(unresol ved conplex 7 7.62 to 15 7.76 (unresol ved
wrptesure)2 gt gqEpl )8 8.08 (d, 1);: 9.49 (bs, 1)
9.66 (bs, 1) . Exanple 104:

1-Eth (£420€4cf L ugbPropyl ether)
§m%§fﬁy$%%eﬁyI¥ n%h% pé%%ﬁ$d|n2g§yF}gn1n%) %z(Z 20
pyrrolldln 1-yl et hyl)benzenesul fonamide F N O Ol N
\V{égc]v As_id-eqanphe A .7t athj ng) wi Bh2260(shy 3) ;
regenera

aZeEBdl ™. 32y1- 2-Bf4 P4 fqguog“%%e%\ﬁq %omr%]ﬁ ani no% 3.28
pyLi gi din- %ﬁ%é@@ndaw d%dﬁ&¢wwr@];dBn7B 48, yIL)et 1§ (d

benzene suI on m d e, 96) ;agd 02 ) of 7. 73 to
aééfaFHéﬁ%dét ﬁfégxpedted)product are ob

a

Mt g5 aiﬁﬁédeﬁddrqpmpiam,—4195@ PBs &Y dhyt® % o ?S%bved
1H N 8 83gt gpd., 10)( | ved
CSRBg/Ei&%?'zlh % ("%) % 9%1t'%83q§1 (ur)wsgggleigdve
conpl ex, 3.33 to 3.99 (unresolved COH%EZE¢9%@§pyl)
ig ggmkié 1%% 4N2&2(%ﬁh%@@k%@d)cawﬁlex[ 4 -
0: 6. 55 4 6
(l@gunp)l Pyrls‘ergl(ﬂﬁ y)l}a?‘lé’é & l[é') (2,2 5(' d. ﬁ)lm?cﬂlja

th%ﬂ %e&@d@@b& yﬂﬂbehkdﬁkayiiongmldgl loride
0.4); 1 0 (bs,F 0.6). Exanpl e 105:
4-({4-1(3, 4- D|ernyI)am nol

e

—N‘
H H

The procedure 1is carried out as in stage 4 of
example 1, starting  with 600 mg of 4-({a-[(4-
fluorophenyl)amino]pyrimidin—Z—yl}amino)benzenesulfonyl
chloride hydrochloride and 515 mg of {2-11-(2,2,2-
trifluoroethyl)piperidin—4—ylamino]ethyl}carbamic acid
tert-butyl ester. 193 mg of expected product are thus

obtained after a decarboxylation reaction following

procedure 2 of example 8.

MH+ = 568; Melting point = 240-245°C (Isopropyl ether)

1 NMR (DMSO): 1.40 (4, 2); 1.75 (g, 2); 2.48 to 2.71
(unresolved complex, 2); 2.87 to 3.08 (unresolved
complex, 4); 3.20 to 3.55 (unresolved complex, 4); 3.77
(m, 1); 6.60 (4, 1); 7.29 (t, 2); 7.64 (m, 2); 7.78 (4,
2); 7.85 (4, 2); 8.07 (bs, 2); 8.12 (4, 2); 11.27 (bs,
1); 11.35 (bs, 1).

Example 101: N—(1—Benzy1piperidin-4—yl)—4—({4—[(4—




pyri m din-2-yl }am no) - N-net hyl - N- pi peri di n-4-yl -
benzenesul f onam de hydrochloride F p* N --G 10 The
procedure is carried out as in stage 4 of exanple i,
starting with 1.95 g of 4-( 4 [(3,4-di

fl uor ophenyl ) am no] pyri m di % yl}an1no)benzenesulfony
| chloride hydroc Iorlde 1 hyl am no

]Eﬂ*ﬂ?@ﬂh%ﬁkaém%%ﬁ ﬁ%_ g-f%£%d$§P@e§%erni 1, 25
% &%oﬁ%pﬁcméxhyngmbpylzamnm¢ﬁsmhﬂﬁ ereERg§ e} fonamide

decarbox Ia?%on reactlon foll owi ng procedure 2 of
KERHPER 475.0; Mel ting poi nt_x 275C

(Isopropyl ethe@ NI\/R(DI\/ISO) ; 1.45 2) : 1.84
(qd, 2) ; 2.68 ( : 97 (q, 2);
4.08 (m 1); 6.517(d

7.77 (d, 2): 7.86 ( ' 15; 8.13 (d.
1); 8.54 (ql, 1); 8| d "(bs, 2).
Exanpl e 106: 4-({4-[ Nuo -3- thylphenyl)anlno]

pyri m din-2-yl}am no) - N—nethyl i p r|d|n 4-yl benzene
- 30 sul fonam de hydrochlorldeﬂf l--\ N-H
0,-S"0 N/ N N The procedure is carrPed out as in

stage 4 of exanple 1, starting with™HB g of
(4-fluoro-3

4G le 90, regenerated as a
5 n@&l{g?y | ¥ 5 ﬁ’g]OSyr iU 52T yFTan 431% . ot 2,2-
bQﬁ&@ﬂes&&éomychedhhar|ﬁbehygﬁﬁgqqﬁl And5173% ¢ .
pobbi héfﬁ/ 2 i pgLi diznegk ~eakBexyl i(csaecd tepo- bWt)yI or
e et product arg thyg,abtaigedin a
afltSermlalutes The reaction me is
potassium carbonate solution and extracted with
10 dichloromethane. After drying over sodium sulfate but

concentrating under vacuum, the crude product 1s

chromatographed on a silica column {(dichloromethane in
a gradient up to 8% methanol). A product is thus
obtained which is triturated in 2N hydrochloric ether

15 in order to give 128 mg of expected hydrochloride.
MH+ = 648.2; Melting point: 200°C (Ethyl ether)

1H NMR (DMSO): 1.22 (s, 5); 1.27 (s, 1); 1.44 (d, 0.4);
20 1.62 (&, 1.6); 2.21 (g, 2); 2.92 to 3.10 (unresolved
complex, 4); 3.16 (m, 2); 3.29 (4, 2); 3.49 (t, 2);
4.05 (m, 1); 4.22 (a, 2); 6.51 (a, 1); 7.26 (t, 2);
7.39 to 7.48 (unresolved complex, 3); 7.61 (dada, 2);
7.67 (dd4, 2); 7.75 to 7.90 (unresolved complex, 4);

25 8.11 (4, 1); 8.74 (bs, 1.6); 9.15 (bs, 0.4); 10.58 to
11.01 (unresolved complex, 2); 11.20 (bs, 1).

Example 102: 4—({4-[(4—Fluoropheny1)amino]pyrimidin—z-
yl}amino)—N-{z—[(2-hydroxy—z—methylpropyl)amino]ethyl}—

30 N-piperidin-4—ylbenzenesulfonamide




10

15

20

25

decar boxyl ati on reaction foll ow ng procedure 2 of
exanple 8. 10 M+ = 471.1; Melting point = 215-220C
(I sopropyl ether) 1H NVR (DMSO) : 1.42 (d, 2) ; 1.87
(ad, 2) ; 2.22 (s, 3) ; 152,67 (s, 3); 2.95 (q, 2);
3.23 (d, 2): 4.09 (m 1);- 6%887(d, 1) 7.21 (t, 1)
7.42 (m 1); 7.%9 (qQd, 2); 7.73 to 7.86 (unresolved
conpl ex, 4): 8. 11); 8.79 (bd, 1) : 8.93 (bd, 1)
; 11.09 (bs, 1) ; (bs, 1) 20 Exanple 107:

4- ({4-[ (4-Fl uorophenyl Jam no] y?gp N’H

yl }am no) - N- net hyl - N- Is 3, rrﬁ propyl) -

pi peridi n-4-yl]benze fa de I) FF NOJ F
/ NNAs in exanple A std*tlng Wi h 460 g of

regenerated 4- 25

({4-1(4- fIuorophenyl)an1no]pyr|n1d| I}an1no) N-
nmet hyl - N- pi peri di n- 4- beenzenesquonanvde (exampl e 8)
and 160 ng of 3,3, 3- trlfluoroproplonalﬁehyde 113 ng

I\/él Q%gzgin%r ©30bkagi ra_ﬁd N30l%ﬁrllzy]5}_53peridin-4— |
Tl ng Ol nt = i
dyéwé.—csﬁérﬁéﬁefluom Pl RO By et RE g5 20y gpino)
1N542@W122hydl09§ QPmeﬂhylpiogglﬁeminmseGbﬁﬁé§6P@éae‘
l.e 84 , 163 A
ngffaala 7h§i§£§§h§éscl&e7 ] 4é>9amp21)e ?:1(531 1(2\(3%6?);15 ;
Zballaﬂﬁu(‘rd orQ)c;aSb@:g (@0%1) ;im. 24(9 r@ose hgn@; i t a

( fé%b t here for 24 hours. After
QF D| fI oro <‘:t11el?1yla) gfnsﬁ(()(; yri n?l‘ nd
|dnﬁtzﬁyﬂpﬁn1no¥¥$WQﬁﬁ QY | - $i 15T ShAES yl)-

ka%EbQ%Ei%mY'LQ€n§%6©&bb&QnaEtﬁer F E3BFmg of expected

product are obtained.
MH+ = 558.2; Melting point: 120°C (Isopropyl ether)

1H NMR (DMSO): 1.09 (s, 6); 1.36 (4, 2); 1.46 to 1.59
(m, 2); 2.43 (bs, 2); 2.46 to 2.55 (unresolved complex,
2); 2.73 (t, 2); 2.96 (4, 2); 3.15 (t, 2); 3.66 (m, 1);
4.14 (bs, 1); 6.30 (4, 1); 7.17 (t, 2); 7.63 to 7.74
(unresolved complex, 4); 7.94 (d, 2); 8.08 (d, 1); 9.49
(bs, 1); 9.64 (bs, 1).

Example 103: N-(1- -Benzylpiperidin-4-yl) -4 4-({4-1[(4-

fluorophenyl) amino] pyrimidin-2- yl}amino) -N-{2-[(2,2,2-
trlfluoroethyl)amlno]ethyl}benzenesulfonamlde

N 0, o
1,00
(> F
N LF

F

F

Following the  process described in stage 1 of

example 99, the reaction  uses 420 mg of N-(2-
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/'l FNO..,0 ~-NSN 10 ~N N _N As in exanple A
starting with 360 ng of regenerated 4- ’
({4-[(3, 4-difluorophenyl)am no] pyrimdin-2-yl}am no)-N
- met hyl - N- pi peri di n-4-yl benzenesul f onam de (exanpl e
105) and 90 ngy of 4,4, 4- trﬁﬁguérobutyraldehyde, 205

f 15 i — .
o2 ST SO L0 L 1 5
dﬂ%@é :hmﬁiuﬂ@] ﬁﬂﬂwimwl}amlmﬂe%m?}e 1. 50
2512 f? r{,ue@% ochlC @am;h@@o( , aBfl; 2745mgo0 of

conp ex 2

31);»1ﬁla@r@detmpeselsgnm 1)a01% 32 P+ %trlf(;l“fgr vl

%s;:%rl §L48)q,m )% ddhe®) prédalét(hre) pbsa@me(imafter
2 5 9 6 (bs, 1) 9.75 (bs, 1). Exanple

1ﬁecrﬁSF?119E3 AOExquorophenyI)an1no]

gygbn}$|n 2- yg}anhno) E—nethyl N-[I-(3,3,3-trifluoro-

y plperl in enzene CH Netoh
MO K LS8 qh Zggigﬁﬁﬂh? s%%ﬁé%é%?%wth =/
3é@cﬁmoeﬁméeganebated 147 -
4-({4-[(3,4-d|f|uorophenyl)anino]pyrinidin 2-yl }am no)

- N-net hyl - N-pi peri di n-4- ylbenzenesulfongnld%
(exanpiRe (M4I0)andl 8d1 mfdef 23,73,%:5 o1 (&, 2)7
t i f,uqroprgpi onalglehyde, sé.OQ;mﬁe@cil‘ee(quCd?TE@l@FOd‘élbt 3.12

(¢, 2); 3.26 (d4d, 2); 3.40 (bs, 2); 3.52 (m, 1); 6. 29

(d,

1); 7.11 to 7.36 (unresolved complex, 7); 7.62 to
7.76 (unresolved complex, 4); 7.94 (4, 2); 8.08 (a, 1);
(

9.49 (bs, 1); 9.66 (bs, 1).
Example 104: N-(1- Ethylazetidin-3-yl) - -({4-[(4-fluoro-
3—methylphenyl)amlno]pyrlmldln 2- yl}amlno)— N-(2-

pyrrolidin-l—ylethyl)benzenesulfonamide

F
N 0, ,0
Cr OO
NN S
@

As in example A, starting with 160 mg of regenerated N-
azetidin—3—yl—4—({4—[(4-f1uoro—3-methylphenyl)amino]—
pyrimidin—z—yl}amino)—N—(2—pyrrolidin-1—
ylethyl)benzenesulfonamide (example 96) and 0.02 ml of
acetaldehyde, 75 mg of expected product are obtained.

MH+ = 554.2; Melting point = 195°C (Isopropyl ether)

1H NMR (DMSO): 1.08 (t, 3); 1.8l to 2.10 (unresolved

complex, 4); 2.24 (s, 3); 2.92 to 3.31 (unresolved

complex, 5); 3.33 to 3.99 (unresolved complex, 5); 4.08
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5 are obtained. M+ = 571; Melting point = 202-203C
(I sopropyl ether/ dichloronethane) 10 1H NVR ( DMSO)
1H NV\R (DVMSO) : 1.23 (d, 2); 1.55 (qd, 2); 1.95 (t,
2); 2.26-2.53 (unresol ved co lex, 4); 2.66 (s, 3);
2.83 (d, 2); 3.62 (m 1) “6-%3 (d, 1) 724-7.46

| ved I 67 (dyy 2) d .
0625980 (uTaRoAd EEELEE: 2‘5 7§5 ‘ 0. 3%5 4.90
(8 683)1)6 Esamal e:.’b1,07 24 (t, s, 17> 7.56
4- ([ 4-T (4FI 10,86

ﬁﬁg{ |('n 7. }g?h n?; Ya?\ﬁ@inf]ﬁ 1rr]éth |' X

pybg ol 13-yl Y nechyl (]m,peﬁ) dl r¥-34 -AA }&Eﬁzergssﬂl f oﬁgm&"ge (bs,
%6 NO..0OS-N I / N20 As in exanple A starting

m?t% 4200 ng of regenerated

4- ({4-[(4-fluoro-3-nmet hyl phenyl)am no] pyri m di n-2-yl}-

agl. 0g 1Q+ﬂ§§hyh mH@LmeBldkniﬂlybbephenﬁéhﬁméﬁﬁhrde

( t y ol ex?2-25

cRybandehpdé; YggémﬁﬁoggN B F Eg%gag?e obt ai ned.

Wb%nzeﬁééulfoth&deghpdrpchioxsge1600 (1 sopropyl

et her/ di chl oronet hare) 30 1H NVR (DMSO) : 1.23 (d, 2)

7 1.52 (qd, 2) ;rl, (t, 2) ; 2.25 (s, 3); 2.64 (s,

3); 2.78 (d, 2); (s 2); 3.53 (s 3); 3.61 (m
1); 5.79-5.86 (unr conpbex 6.28 (d, 1);
6.62 (t, 1); 7.11 (t N7ri-68 (dd, 1);
7.62 (d, 2); 7.95 (d 9.41 (s, 1)

7 9.67 (s, 1). 148

4- ({4-[ (4-Fl uoro- 3- netﬁ?lp enyl)an1no]

Pt dbPsRedtbd@ni 0e) - Naretimd - Myd- [ B8H gy r oFC3I§15 -

nE;Q%&JDID%rIdIntﬁeﬁgbeqﬁﬁpes£!§§n§n1gg 4-({a-[(3,4-di-
fluorophenyl)amino]pyrimidin—2—yl}amino)benzenesulfonyl
chloride hydrochloride and 1.1 g of 4-methylamino-

' piperidine—l-carboxylic acid tert-butyl ester. 1.25 g
of expected product are thus obtained after a

decarboxylation reaction following procedure 2 of
example 8.

MH+ = 475.0; Melting point = 275°C (Isopropyl ether)

1H NMR (DMSO): 1.45 (d, 2); 1.84 (gd, 2); 2.68 3);

(
2.97 (g, 2); 3.24 (&, 2); 4.08 (m, 1); 6.51 (4, 1):
7.33 (m, 1); 7.44 (g, 1); 7.77 (&, 2); 7.86 ( 2);
8.01 (ad, 1); 8.13 (4, 1); 8.54 (ql, 1); 8.77 (bd, 1);
10.64 (bs, 2).

Example 106: 4—({4—[(4—Fluoro—3—methylphenyl)amino]—
pyrimidin—z—yl}amino)—N—methyl-N—piperidin—4—ylbenzene—

sul fonamide hydrochloride




T IR A

FHN NOSON_GN / NN5I1 As in exanple A
starting with 500 ng of regenerated
4- ({4-[ (4-fluoro-3-net hyl phenyl )am no] pyrim di n-2-yl }-
am no) - N- et hyl - N- pi peri di ni4-yl_benzenesul f onam de
(exanpl e 106) and 120 ngy of iR pyrrol e- 3- car bal dehyde,
10 144 ng of expectied product are obtai ned. M+ 550. 1;
Mel ting point =g134:139C (| sopropyl
et her/ di chl or onet #) 15 1H NWVR (DMSO) : 1.18 (d, 2);
1.52 (m 2); 1.80 ~Ng); 2.23 (d, 3); 2.63 (s, 3);
2.79 (d, 2); 3.22 (s, B); 3. 5P ~N2H88 (m 1) ;
6.27 (d, 1); 6.56 (m %m Y./ 7.10 (t, 1);
7.45 (m 1) ; 7.52-7.674(yn dol ved conpl ex, 3), 7.93
(d, 2); 8.06 (d, 1); 9N41N 207 (s, 1) ; 9.67 (s, 1) ;
19?%4 %?§c§ﬁhre Eﬁ%ﬂp:§aiﬁié? out as in stage 4 of
4-1({ 4- - Fl'uor ophen aminolpyrimding2ria_ - oro-3-
yexanphe) 1 N neEAyFIRG[ 1vESh 2 g-%r inc}guo‘lr ogtdhy{ S4 Elu 1
%Q@ﬁgﬁifﬂef}yﬂ Lmbaerppesul 8onari-geé ) s:m;Ln;; penzepeguyfopy
O OJ. 1. N_ 25 FolLow. t r oc e sc4 ihethyvhamino-
5 sEhyeridsr h¥gﬁﬁﬁ:"‘go§§a%t hI(‘e%&.rdgaglt'%’(cjl)nq‘:r uses 456 ng%fl 86
Ao pérf@dne-1-carboxylic acid tert-buty er. . g

fF Orthe@Qg m neLAYki-M difs 2- ¥hlam nedtAtmed hylafier  a
Pher (HIFES-ST beR | f onani de. hydr ochl or | d 30
e e B et 5 o

example 8.

est

10
MH+ = 471.1; Melting point = 215-220°C (Isopropyl
ether)
1H NMR (DMSO): 1.42 (&, 2); 1.87 (gd, 2); 2.22 (s, 3);
15 2.67 (s, 3); 2.95 (g, 2); 3.23 (4, 2); 4.09 {(m, 1);
6.58 (d, 1); 7.21 (t, 1); 7.42 (m, 1); 7.59 (dd, 2);
7.73 to 7.86 (unresolved complex, 4); 8.11 (a4, 1); 8.79

(bd, 1); 8.93 (bd, 1); 11.09 (bs, 1); 11.23 (bs, 1).

20 Example 107: 4—({4—[(4-Fluoropheny1)amino]pyrimidin—z—
yl}amino)—N—methyl—N-[1—(3,3,3—trif1uoropropyl)—

piperidin-4—yl]benzenesulfonamide

N 0‘.3,,0 NIkF
L
As in example A, starting with 460 mg of regenerated 4-
25 ({4—[(4-fluorophenyl)amino]pyrimidin—z—yl}amino)-N— '
methyl—N-piperidin—4-ylbenzenesulfonamide (example 8)

and 160 mg of 3,3,3-trifluoropropionaldehyde, 113 mg of

expected product are obtained.

30 MH+ = 553; Melting point = 195-196°C (Isopropyl ether/

dichloromethane)
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30

fluoroethyl ester. 404 ng of expected product are 149
- oObtained after recrystallization. M+ 539; Melting

poi nt: 201-202C (| sopropyl ether/ di chl or onet hane) 5
1H NVMR (DMBSO) : 1.21 (d, 2) 1.59 (qd, 2) ; 2.34 (t,
2) i 2.66 (s, 3); 2 87 (d, é? "3.11 (q, 2) 3.65 (m
1); 6.29 (d, 1) ); 5 d,

2H NMR96D§’@ )2) 1 82209 <é«ol 2% 5% é“b Z 5%7 #. 2

1 7.3 &apphe lddresolved complex, 4); 2. 65 (s, 2.84
(4 FL uor ophenyl La QlPYhHiM &i Ag2-(£, 2); 7.64 (d,
éan@ 0) 3 I\E#et(‘ﬂyl ERI- %5 ?‘b édro 2I—|—d]t El-sopyran )49y b
bznzemesml f(@darm e; F7aw5 o%, 1 2MiS 99 sfagell (bs,
| e hydy ot hi opyran-4-yl)amne: As in 15
kbt eS8 EaVE

Ing with 5 g of t et rahydr ot hi opyr an- 4-
one, 43 mM of nethylamne as a 2M solution in THF,

6090 1Qf16%9951@@4gwoﬂu@tDafEuebbghaagl)Smage]gyrIﬁe
DrU%ggUTE'gs carried ouf as.i 9
1idana?tVhya Wi PR/ 6§Omﬁﬁ£3i E R?(% ? lefggogégﬁp§§

Egﬁgkiaﬂhn@}pylbahdeneﬁuyfpaﬂmmdﬁbenzenesuIfonyl
| oride hydrochl ari de and 600 ng of nethyl -
(tetrahydrothlaoiga? 4-yl)am ne.

product are thus l ai ned. 25 M
point: 181.5C (IsBprupyl ethey)ol MR/TDVSO) : 1. 70.

(m 4); 2.60 to 2.88 ynress & d ex, 4); 2.74
(s, 3); 3.77 (m 1) /371}‘- 7.26 (t, 2);
7.74 (d, 2); 7.79 (

04 (d, 2); 8.17 (d, 1) ;

9 58 %‘Dlﬁfnﬁ?; % éatk%%yﬁ I\wl-l(Eefél 3 orgl(t_lg-‘]of regenerated 4-

te{t{mawdr a—altmuempppew(l AL 0] PYEGTHRENF ARG N
15%th9¥rNanb%r%dﬁhk@H&@%k%%%%%ﬁﬁa&bhamammde(example 105)

and 90 mg of 4,4,4—trifluorobutyraldehyde, 205 mg of

expected product are obtained.

MH+ = 585; Melting point = 192°C (Isopropyl ether/

dichloromethane)

14 NMR (DMSO): 1.24 (4, 2); 1.50 to 1.64 (unresolved
complex, 4); 1.90 (t, 2); 2.15 to 2.25 (unresolved
complex, 2); 2.28 (t, 2); 2.67 (g, 3); 2.79 (4, 2);
3.62 (m, 1); 6.32 (d, 1); 7.29 (m, 1); 7.38 (g, 1);
7.66 (4, 2); 7.94 (4, 2); 8.01 (m, 1); 8.12 (4, 1);
9.66 (bs, 1); 9.75 (bs, 1).

Example 109: 4—({4—[(3,4—Difluoropheny1)amino]—
pyrimidin—z—yl}amino)-N—methyl—N-[1—(3,3,3—trif1uoro—

propyl)piperidin—4—y1]benzenesulfonamide
F

] F
F
N 0..0 ’j’i;
\s' N
L
A /
N

As in example A, starting with 360 mg of regenerated
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FAN- / I N/ N/ GO OO No |I INN\ O The
procedure is carried out as in stage 4 of exanple 1
starting with 600 ng of 4-({4-[(4-fluorophenyl)am no]
- 5 pyrimdin-2-yl}am no)benzenesul fonyl chloride
hydro chl oride which are reéé?ea Wi th 450 ng of

[ 2- (di et hyl -

am hod et h%? N%Huﬂr%ﬁ’%%@o)tae%%wrl%l | eny¥)}anéjbn0) i
9 mf 1 EXPECH Bl PIATHICL - —plleen heme St EOPRELA 0 MH+ =

549. O It|n poi nt : 2- 165C (Y propyl @fher) 13—]3 3-
NIRRT 09 (M%) ; f() %

(Mﬁiﬂs@bﬂ@plrcpn@hekdelgydeﬂf 6360ch“9 1)O 6 %*’EP?%': %) product
ﬁéa 2& 7.62-7.79 (unresolved conplex, 4); 8.00

(%rez? 18°8:10 (d, 1); 9.53 (s, 1); 9.75 (s, 1).

Exarrple 115: N-1,4-Dioxaspiro[4.5]dec-8-yl-4-({4-](4-

ll,qurop yI )hiPé‘iiEﬂ Mﬁtdbn-z@zylz}oammo()la‘mmﬂxﬂi -ether/

benzenesul fonamg aN OS~-N N N 20 Stage 1:

Bahaghl oFemgLBABRAspi r o[ 4. 5] dec- 8-yl ) met hyl amine: As

in exanple A starting with 10 g of 1,4- '

di oxw L@%ﬁ%& deq_%n SPneppBd) 8. 2 @0f (4, 2); 1.55 (qd,

amne asaZMsqutlonln JTHE of 4y .
ezpect:admro@uct 2)25 ar26obtafne nrﬁ%@e"eﬂ Com%bciegt, )

N, Methy S dl 02<38330|r gl 4.25];,deg ag 8( am ne:; T6.33 (4, 1)
sél'utio of benzl- (1, 4 %:7”’[14 23] 7.96
d&c28- 7yl4)6ne£%19¥%ﬁ?1ﬂ'ée‘iin Gf’gt?lrﬁ of ano conf ai ni ng .
6.6 My)30 pfo@aetic ammbmm@mmmr ahi aPgoh (57 1)

( 2)3
at rmsphere 0 g - 151 of palladiumon carbon and 18
m?-Jf 1(s2- &ycl ohexane- di ene. The nediumis kept
stirring for 18 hours at room

Example 110: 4- ({4-[(4-Fluoro-3- methylphenyl)amlno]—
pyrimidin-2-yl}amino) -N- methyl-N-{1-[(1-methyl-1H-
pyrrol-2- yl)methyl]plperldln 4- yl}benzenesulfonamlde

Fﬁl >
\
ﬁN ‘S:N/C/N
1 LY
N/)\N /

As in example A, starting with 400 mg of regenerated
4-({4-[(4-fluoro-3- methylphenyl)amino] pyrimidin-2- yl}-
amlno)—N—methyl—N—plperldln 4- ylbenzenesulfonamlde
(example 106) and 90 mg of 1-methyl-1H-pyrrole-2-
carbaldehyde, 208 mg of expected product are obtained.

MH+ = b564.1; Melting point = 159-160°C (Isopropyl

ether/dichloromethane)

1H NMR (DMSO): 1.23 (d, 2); 1.52 (gd, 2); 1.87 (t, 2);
2.25 (s, 3); 2.64 (s, 3); 2.78 (a4, 2); 3.31 (s, 2);
3.53 (s, 3); 3.61 (m, 1); ©5.79-5.86 (unresolved
complex, 2); 6.28 (@, 1); 6.62 (t, 1); 7.11 (&, 1);
7.46 (m, 1); 7.58 (dd, 1); 7.62 (@, 2); 7.95 (&, 2);
g8.08 (d, 1); 9.41 (s, 1); 9.67 (s, 1).




tenperature. After filtration on celite and concen-
trati on under vacuum the nediumis taken up in a5
saturated sodi um carbonate solution and extracted with
et hyl acetate. The organic ﬁh se is dried over sodium
sulfate. 4.7 g of are obtai 8a after concentrating to
dryness. 10 Stage 3: N1, 4-Di oxaspiro [4.5]
dec-8-yl-4- ({4- [ (4- ,
mﬁ@gmmqmmmwmmmw®%%mmmwﬁﬂﬁm*
benzen ul 11- Hi ool - syl n-
RO D 1 et T Bt L {14 LCA Fl oo
mmmh&ykvﬂpmﬂ¥@¢mfﬁtNhl@E@??%%¥%%§°% 3&esul fonyl 15
chl ori de hydrochl gri de which is reacted mnth 4.5 g of

N-net hyl -1, 4- dfQyespi ro[ 4. 5] decan- 8-a g of
< thus obt ai ned. 1H@{ ( DVMSO) :

expected product
1.20 (m 2); 1.5 2. 59 (. 71 (m

1); 3.75 (s, 4); 6.%2: (tN 2) 7.61 (d,
2); 7.64 (d, 1); 7.7 11!'r' , 8.04 (d
1) ; 9.49 (bs, 1) ; Dey 1 Exanple 116:

5 N1,4-D oxasplr ec 8- 1 4 2 ted
anoﬂGphéﬁ?WP 8 no] a%éﬁ%ﬂ EF regenera ©

'@Lm{h Y'@tbytbbenzemeshyﬂphanydéamlﬁolpmmlmlﬂlgkz yN

Qm PP ﬁ BFHhVEUF PR ? é 2 é glbenzenesulfonamlde
| 4e§gdp§e'sms> e otarb et artT g aRt e

! i pebduskdacancgtanaeand 8 g of
+0 294§r8 églﬁQ%géﬁégh% anﬁne 12 g of expected product

are obtained. 152 Stage 2:
Nydes 4- di 0¥88pi ;O HeBtdag- Spylind- (£4- [84-139°C  (Isopropyl

ether/dichloromethane)

Z

15 1§ NMR (DMSO): 1.18 (d, 2); 1.52 (m, 2); 1.80 (t, 2);
2.23 (d. 3); 2.63 (s, 3); 2.79 (d, 2); 3.22 (s, 2);
3.54 (m, 1), 5.88 (m, 1); 6.27 (d, 1); 6.56 (m, 1);
6.62 (m, 1); 7.10 (t, 1); 7.45 (m, 1); 7.52-7.67
(unresolved complex, 3), 7.93 (4, 2); 8.06 (d, 1); 9.41

20 (s, 1); 9.67 (s, 1); 10.54 (bs, 1).

Example 112: 4—({4-[(4—F1uoropheny1)amino]pyrimidin—2—

yl}amino)-N-methyl-N-[1—(2,2,2—trifluoroethyl)—

piperidin—4—yl]benzenesulfonamide

h o) y
N F
[?\ ‘%§°’£::r,y_
L Sy
N/)\N

Following the procedure described in stage 1 of

25

example 99, the reaction uses 456 mg of 4-({4-[(4-
fluorophenyl)amino]pyrimidin—2—yl}amino)-N—methyl-N—
piperidin—4—ylbenzenesulfonamide hydrochloride and
30 240 mg of trifluoromethanesulfonic acid 2,2,2-tri-
fluoroethyl ester. 404 mg of expected product are
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fl uor ophenyl ) am no] pyri m di n-2-yl }am no) - N- (2- pyrrol -

i di n-1-yl ethyl)benzenesul fonam de: The procedure is
carried out as in stage 4 of exanple 1 starting with 5
2 g of 4-({4-[(4-f|uorophen¥léanino]pyrinidin-2-y|}-
am no) benzenesul fonyl chl or a8 Rydrochl ori de and” 740

of . .
Egg?ﬁéﬁ?ﬁi%ﬁ?ﬁ@:ﬁﬁq¥¥?ﬁﬁa%ﬁfaﬁ%ﬁ%kaspiro[4.5]dec-8-
yl)am ne. 1.3 g of expected product are thus obtai ned.

10 M+ = 572. nt dsoprepyphkogtiergther/
ﬂﬁﬂwwa(%%%K»ﬁéigkﬁélggﬁ'?Lnr%%%?%%% %oﬁp|g§ O%g),é =

23#5n16romdyhan®) 57 (t, 2) : 3.13 (t, 2) : 3.67 (m 1)
- 3.81 (s, 4); 6.29 (d, 1); 7.17 (t, 2); 7.60-7. 77

Ived 15 conpl d 0
éf&;i@g V%wso 90362@:X<a))2kkaﬁp?é i%%) 2§08 (&
?(éé [ (4- Fyor aplenytd anne] myrii dign- 2) ; 3.65 (m, 1);
y

am no) - N- (4- ox Iohe ) 5 N=€2-pyrrof i di n7b <1202
eﬁ%??) Sﬁnz%ﬁesulgg }y )7 Eg @yl %? 7 e g
a7sgkutaon2¢on8aoalmg 1lg,09 Ko7, @sa.éka38|68 ? . gy
dec-8-yl-4- ({4- [ (4-fluorophenyl) am no]
pyrlnldln 2-

ymggggae)lms(zépyﬂﬁoﬂ (G- RIPOFPRPRPY D BRI BRABY Bi i é
2glqg§g enLigkniyn - 10 (HetebhTHEcane -atidepyrsrnt -of Ja
roch oric acid solutlon The reaction nmediumis
I @Epzeﬂ@rsuiéoﬁéﬂ‘r‘@eat roomtenperature. The nediumis
neutralized with N ut e sodi um hydroxi de sol ution,
extracted with et cetate and then dried over
sodi um 30 sul fate. urNfication be %ﬁron&tography on
an al um na olunn (elu nt |
di chl or onet hane) make pog e“to obtain 630 ngy

of the expected corrpol d/ - 1k Nbltln poi nt: 125C
(1 sopropyl ether) N’

Stage 1: Methyl—(tetrahydrothiopyran-4—yl)amine: As in
starting with 5 g of tetrahydrothiopyran-4-

example A, .
one, 43 ml of methylamine as a 2M solution in THF,

600 mg of expected product are obtained.

Stage 2: The procedure igs carried out as in stage 4 of
example 1, starting with 600 mg of 4-({4-[(4-flucro-
phenyl)amino]pyrimidin—z-yl}amino)benzenesulfonyl

chloride hydrochloride and 600 mg of methyl-

(tetrahydrothiopyran—4—yl)amine. 340 mg of expected

product are thus obtained.

MH+ = 474.1; Melting point: 181.5°C (Isopropyl ether)

1H NMR (DMSO): 1.70. (m, 4); 2.60 to 2.88 (unresolved
complex, 4); 2.74 (g, 3); 3.77 (m, 1); 6.37 (d, 1);
7.26 (t, 2); 7.74 (a, 2); 7.79 (m, 2); 8.04 (@, 2);

8.17 (4, 1); 9.58 (bs, 1); 9.77 (bs, 1).

Example 114: N—[2—(Dimethy1amino)ethyl]-N—(l,l—dioxido—
tetrahydro—B-thienyl)—4—({4—[(4—f1uoropheny1)amino]-
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1H NWVR (DVSO) : 1.40 to 1.68 (unresolved conplex, 6);
1.80 (m 2); 2.07 (m 2); 2.33 to 2.5 (unresol ved
conmplex, 6) ; 2.53 (t, 2) ; 3.13 (t, 2) ; 4.13 (t, 1)

; 56.23 (d, 1); 7.15 (t, 2& 7. 55 to 7.75 (unresol ved
conplex 4) 7.91 (d, 2): 8164 1): 9.47 (s, 1);
9.65, (s .

491(1{34m{<334nF? L%Efg%‘hpje%?/fli%%%%ﬁ%’?"rﬁl%‘“ld‘i 10

yl }am no) - N- methyl s\ ( 4- oxocyclohexi?Nﬁénzenesulfon-
amde F O \Follo the procedure degcribed in
exanple 117, sta wWth 6.4 g of

N- 1, 4- di oxaspi ro[ 4. 5]
({4-[(4-fluorophenyl '@o]p
met hyl benzenesul f onaffi de} 5.
are obtained. MH = ‘ g point: 3C

(I sopropyl ether) 20 H NVR (DVSO) 1.48 (m 2 1.76
(Tle BYoteduP6 (bdcayipd 2us0agmim)stagesd (af %ample 1

4, é%rﬁlﬁgz%ht;.d%§ dﬁgz%k 147 @§£§(4 éﬁuoﬂbﬁﬁédﬁﬁ’éﬁizo]:
pgrﬁglgbg Ziyl legyéhﬁpéegggul ony chlorl e ro
fﬁgﬁrggé &hgte%gagezwe)a@me@omm s m2-of [2- (dimethyl-
?WFBP ELHYi yNe EyFFggﬂ ﬁég§g E%ﬁ¥8e Eﬁﬁgeﬁylk / %P md

\of EBpebktell prodGrt NdreNtHosaobokinedn of 300 ngy of
4- ({4-](4-fl uorophenyl) -

~Yigk&hi no) - N-
ofoex pr oduct

MH+ = 549.0; Melting point: 162-165°C (Isopropyl ether)

1H NMR (DMSO): 2.09 (m, 2); 2.31 (bs, 6); 2.53-3.38
(unresolved complex, 8); 4.66 (4, 1); 6.30 (4, 1); 7.18
(t, 2); 7.62-7.79 (unresolved complex, 4); 8.00 (4, 2);
8.10 (4, 1); 9.53 (s, 1); 9.75 (s, 1).

Example 115: N-1,4-Dioxaspirol4.5]dec-8-yl-4- ({4-[(4-
fluorophenyl)amino]pyrimidin-z-yl}amino)-N-methyl—

benzenesulfonamide

Stage 1: Benzyl—(1,4—dioxaspiro[4.5]dec-8-yl)methy1—

amine: As in example A, starting with 10 g of 1,4-
dioxaspiro[4.5]decan-8-one and 8.5 g of N-benzylmethyl-
amine as a 2M solution in THF, 10 g of expected product

are obtained.

Stage 2: N—Methyl—l,4—dioxaspiro[4.5]decan—8—amine: To
a solution of 10 g of benzyl- (1, 4-dioxaspiro[4.5]dec-8-
yl)methylamine in 280 ml of ethanol containing 6.6 ml

of acetic acid are added under an argon atmosphere 10 g
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am no] pyri m di n- 2-yl }am no) - N- (4- oxocycl ohexyl ) -N-( 2-
pyrrolidin-1-ylethyl)benzenesul fonan de (exanple 117)
5in 10 M of nethanol are added 40 ng of sodium

bor ohydri de and the reacti og hr: kept stirring at room
tenperature for 3 hours. diumis taken up in

d| chl oromet hane_and, washed_wjt odipEm4Caf hapAtshexane-
oF uPiedrtad ﬂrf‘lf“eroﬂr)ﬁaﬁf “nd }g%ngesﬁtn?latlbng t'o_dryness

1@1&@@ cTheemeduni on bepdueﬂilﬁglﬁ@r |f1°|reél-8b3h° rs at room

CLeRERLReRE Y ugh (ekuesk: 209 n-
n%?ﬁ%%ﬁ?gu%ngC%%romt Li?r?e%“%m?% t( conce

ible to
obtaf hog00umdenf viasEypethEd BSAPBTnd: % =555, J_[n &
'VE%EQP%;Q&' %bdl%%S rHdrean O@UIu'eicbner }tnleeNIVRa(dDN@O)Wlth

ceRpyéx %rg@)?:g?c@vi The y On‘%fgéglgzkpﬂa E%GQA%JH'V %%%Irv e@odlum

(gulﬁlteﬁ 2&'57(@ 43 ; afel qtaid)ed 7a6tgg (qgmc@g:@ ng to
lex, 4); 7.9 (d, 2); 81 (d, 1); 9.6 (s, 1) ;
ggnﬁs 1) Exanple 120:
4 ({4-[ (4-Fl uorophenyl )am no] pyri m di n- 2-

%]agn”%) N’g“ hﬁ%%ﬁ@)ﬁ%é?%?ﬁkc%ﬁ%hyl—bzénzerﬁe— 25

X0, ,Fol.l O:ﬁvl mgp‘
pﬁé@@@f@péeayééﬁmbeelPwréfaé P&21¥8 }amdPg!  Mn %’% 500
gb%ﬁzén@%ﬁl&@ﬁaﬁhd@rOﬂnﬁﬂyﬁﬁecedure is carried out as in

am no ri mdin-2- h c 01550
Sﬁé‘ﬁ]ﬁ%beﬂ%n%’&acmﬁo%am c?(e%) exa Xﬁf%tg(é gg@ Wh £188éro
e ppeekad apiady ety rdme dot-ai- -yad amwm)be@zgnfsu&%pﬂy g

Higg&%\esgl)g&rsoo @Q/i<31<§t Qﬁ&bh ié&é&&é@wﬁ&h B Mg of

onplex (unresolved of
c@wmeemyl&)l s Hongep 2P % BHccRA ) FBESF (a4, 1)T
7 29 ddvedprodlictt @ thus obtéind. 2) ; 8.04 (d,

1H NMR (DMSO): 1.20 (m, 2); 1.52 (m, 6); 2.57 (s, 3);
3.71 (m, 1); 3.75 (s, 4); 6.24 (@, 1); 7.10 (t, 2);
7.61 (4, 2); 7.64 (4, 1); 7.67 (@, 1); 7.89 (d, 2);
8.04 (4, 1); 9.49 (bs, 1); 9.66 (bs, 1).

Example 116: N-1,4-Dioxaspiro[4.5]dec—8—yl—4-({4-[(4-
fluorophenyl)amino]pyrimidin—z-yl}amino)—N—(2—pyrrol-

idin—l—ylethyl)benzenesulfonamide

F\©\ N
N é’"
\ “
s 9

Stage 1: (2—Pyrrolidin—1—ylethyl)(1,4—dioxaspiro—

[4.5]dec-8-yl)amine: As 1in example A, starting with
10 g of 1,4-dioxaspiro([4.5]decan-8-one and 8 g of
2-pyrrolidin-1-ylethylamine, 12 g of expected product»

are obtained.
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- g¥to=1y

2) ; 8.17 (d, 1) ; 9.58 (bs, 1); 9.77 (bs, 1). 10

Exanpl e 121: 4-({4-[(4-Fl uorophenyl)am no] pyri m di n- 2-

yl }am no) - N- et hyl - N- [ 4- ci s(net hyl am no) cycl ohexyl ] -
benzenesul fonamde F/ \l N ~S0IN.,,~ N/ \\ 0 0"" N

N N To a sol ution containrné5§00 ng of

4- ({4-[(4-fluoro- 15 phenyl Cal - _ -

2FEFBE p rikﬁaiﬁrél%?gmﬁ%)@réh%‘?ﬁ TS S e
cythobspybipenaanasbyoaitie; 20y1} aning) a¥ef PcPEEFaL -
in_.10.mM _of. a.dichlor .(5 ) Biryteaarare
aafélé’a'&.’ElﬁFhési*Wﬁeﬁﬁe%%gﬁ@?%ﬁgﬁ%nét h%g‘?n ng]ri n THE, ;Sl
apdrihea 3/ nysofirsodtapet ¢i sdet BXFHOIBNY ST e ¥

20 geackion g un i 5. kepleSihésy NikhDio ool sdat-2-y1) -
roo enper at ur e. e mediumis en.up i.n

ahho) bABERARELL FARY Ao TIRERdE . SR a e d 740 o
Sg%uti Pp-BPerbDed of 9any T- e Phps R (1 54 ddiexaswero §6d Liaec-8-

sulfate. After concentratin t Lyn , .
r ¥a¢eméiepr dddc, © oﬁﬁgﬁﬁfﬁg Pﬁ§d§§¥i§%§eF§n c?%ggﬁged

trans), is chromatographed on a silica colum

(eluent:_ _chlor e_- hargl ~ aqueRws har)
7%Tﬁ0 ?gg%?% ngoggg°g%?afkgd i%élu ing 283 ny

of the expected cis isoner (least polar conpound)
i Boasl T | i 25, 1:0M 7 SOph ePydlesdetomBDedHle) ; 2.45
2@?? ;Ii@ tlég)

Int: 192C h )
b S Bl 1920 (j2ontepil hce) 48y G,
(3 :3)6.892 (@ 1)y 37567 (me,1)2) 4. 48§07 .1)7 upsegglved

1); 7.13 (t, 2);, 7.59,(d, 2); {. ( 2)y . 799%g(dis, 1);
oompd &gy (&) i 1) 2, &‘é' (sz,% '1)53 @g. 6(?'(3:?)' 1y %5 éxa(rrspl e
122:6A-(,4-1)(4- Fl uor ophenyl ) am no] pyri m di n- 2- ‘

yl }am no) - N-net hyl - N-[ 4-trans( et hyl am no) cycl ohexyl ] -

Example 117: 4—({4—[(4—F1uoropheny1)amino]pyrimidin-z—
yl}amino)-N—(4—oxocyclohexy1)—N-(2-pyrrolidin-1-yl-
ethyl)benzenesulfonamide

\ QN
S ‘[ ]
~ 1\
[%tj\ © 0]
N/ N

To a solution containing 1 g of N-1,4-dioxaspiro-
[4.5]dec—8—yl—4—({4—[(4—fluoropheny1)amino]pyrimidin-z—
yl}amino)-N-(2—pyrrolidin—l-ylethyl)benzenesulfonamide

(example 116) in 10 ml of THF are added 15 ml of a 3N

hydrochloric acid solution. The reaction medium is left

for 18 hours at room temperature. The medium is
neutralized with a dilute sodium hydroxide solution,
extracted with ethyl acetate and then dried over sodium
sulfate. Purification be chromatography on an alumina
column (eluent: 2% methanol in dichloromethane) makes

it possible to obtain 630 mg of the expected compound.
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benzenesul fonanmide F ,,a NOSIN.,, N/ 1\ ONN
Duri ng the chronmat ography step of exanple 88, both 10
fractions are obtained including 213 ng of the
expected trans isomer (nosﬁ golar conpound) whi ch
crystallizes fromisopropylt~éther = 485. 1,

Mel t t 95 t 15 1H NNR
(Mmké;ggggéﬁn%n1%§§:é iggéggéﬁYﬁnggééfved conpl ex,
1.76 (m 2): 2.04 (m 1); 2.17 (s, 3): 2.58 (s,

% 7%@%7 W%} 6. 2% (o _1).6e7- fdnkdsoRed Cobdles, 6);

"7791°(d, 2) ; 8.04 (d, 1).;.9.46
(5,80) ¢ rn9 & i(s2-0y Eﬂﬁnpl 2 128.33 to 2.5 ﬁnmégklved

f{)\{'xé‘llé!cd' F yuor 9pbeny(y) ampnoj py.rism dep-2); 4.13 (t, 1);
y

i 6 A3 2- neﬂ§y|]7b@%Lp EL: Onaﬁi%é) 5%[92$% E%§££%solved

Stagg1dx, 2-4)(1- eobyl ipee) di 16 o4 adhi n@)vet dy#T pylerol ) i
di ne- 1 car oxyllc acid tert-butyl ester: As in

e?aﬁﬁl SA l&tarting with 1 g of

1- et hyl pi peridin-4-one and 2.2 g of

2553 G 10 %hyhpyr{@'[' (Q:c @ﬁulox%@hiéelwl i3] pgirdmidin-2 -
t of expect r oduct )
obﬂ_éameuo[) A}\]‘ (ng@hggg)% -_pa_{%C é?._Oh% g}f%ﬁg%ﬁ%e u]l%én

The;peocedure is carried out as in stage 4 of exanple
1, starting wth 6 ng of 4-({4-[(4-fluoro- 5

phenyl ) am no] pyri n-2-yl }am no) benzenesul f onyl

chl ori de hydrochl and 474 ng of 2 [ (1-nethyl -

pi peri di n-4-yl am no) ne hyI]pyrroIP

car boxylic
acid tert-butyl ester QO npA dro dri de of the
expect ed product are [pbt i ne eP a decasfoxyl ation
' Z
N N ,
Following the procedure described in example 117,
starting with 6.4 g of N—1;4—dioxaspiro[4.5]dec—8—yl—4—
({4—[(4-fluorophenyl)amino]pyrimidin—z-yl}amino)-N—
methylbenzenesulfonamide, 5.2 g of expected product are

obtained.

MH+ = 470; Melting point: 203°C (Isopropyl ether)

1H NMR (DMSO): 1.48 (m, 2); 1.76 (gd, 2); 2.06 (bd, 2);
2.50 (m, 2); 2.60 (s, 3); 4.21 (tt, 1); 6.24 (a, 1);
7.13 (£, 2); 7.65 (4, 2); 7.67 (m, 2); 7.93 (d, 2);
8.04 (d, 1); 9.45 (bs, 1); 9.65 (bs, 1).

Example 119: 4—({4-[(4—Fluoropheny1)amino]pyrimidin—z—
yl}amino)-N—(trans—4—hydroxycyclohexyl)—N—(2-
pyrrolidin—l—ylethyl)benzenesulfonamide
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10 reaction foll owing procedure 2 of exanple 8 [*]

(20,589) . = +34 (C = 0.11, MeOH). M+ = 540. 1;

Mel ting point: 200C (Isopropyl ether) 15 1H NMR ( DMSO

: 1.4-2.4 (unresol ved conplié 8) 2.65- 2.9 (2d, 3);

3-4.2 (unresolved conpl ex, § 6.5 (d, 1); 7.3 (t,

2); 7.65 (m 2), 7.85 (d, 2); 7.9 (d/—); 8.1 (d, 1)
9 (bs, 1) ; 9.45 (bs, 1) ; 10.8 (Bbsg, A) ; 10.9-11.4

unr esol ved comnpl g 2) 20 Exanple 12
({4-[(4- FI uor ot I)an1no]pyr|n1d

I StDyNyj peri di n- 4- N—[(2R) pyrrol -

di n- 2- yInEthyI]benzen sulfonan1é§ NE, ec) N %6-N -
N 966 N | K QN

}am no) - N-(1-

5 Stage \

-[ (1- Met hyl pi peri di ! meR hy| Q- 2
-.utyl ester: As in

i di ne-I-carboxylic acCryg
exanple A, starting with 1 1
1Tuetay|mm4m hof 0A80 A ?fg”g bf4- [(4-fluorophenyl) -

1?1%11 ?9%¥n&)ﬂhﬁyat9hl}dmmﬁob -Nar(hepybicyclabiegyl) -N- (2
u

tert est e Laduct De 117)
o@VﬁFﬁéé}dE‘“]'l(‘defs%gg gﬁn?re 5% étf%gé‘n‘ gg @éﬁa“‘%gz g
ZlnThqopmced:uﬂ*e hetitamol edauat &sided st%é“% ofr ~sodium

tard 4t 4-rfilngorak
Qﬁﬁ:h)y 1lg%] S;r}c% an %a@QQg% nﬁgg) béeﬁg n:[;:& o nlgor room

15&mp<ehr|aaur(¢e ﬁgur@chh@prrae akg 4 TG of * OMn wp in
g&% k ane and washed Wﬁtg a sodlgm Farbonate
plperl in am no rrolidine HSvness,
asicd utdrom-bu ?Feﬁst IE%OLEé'o? %y%roc%?£§§dg§%f be
e%ﬂﬁ£tedc9u@QUCtx@b@t&hﬁﬁlneﬂr@dm@t a d@carbﬁ*ﬁ%%&? n oY

?E%F%%%§$%£§¥%ﬁ¥mn Rceg%hﬁf%éﬁ amy e 8e1ubnt: 20%

methanol in dlchloromethane) makes it ©possible to

(
4-
y
i
I
2

obtain 200 mg of the expected compound.
MH+ =555.1; Melting point: 135.2°C (Isopropyl ether)

1H NMR (DMSO): 1-1.8 (unresolved complex, 12); 2.4-2.
(unresolved complex, 6); 3.1 (m, 2); 3.3 (m, 1); 3.
(m 1); 4.5 (4, 1); 6.25 (a4, 1); 7.1 (¢, 2); 7.
(unresolved complex, 4); 7.9 (@, 2); 8.1 (4, 1); 9.
(s, 1); 9.65 (s, 1)

OO U1 O

Example 120: 4—({4—[(4—Fluorophenyl)amino]pyrimidin—Z—
yl}amino)—N—(4-hydroxycyclohexyl)-N—methylbenzene—

F@

sulfonamide

“ N%[::1~

Following the procedure described in example 119,
starting with 500 g of 4-({4-[(4-fluorophenyl) -

amino]pyrimidin—z—yl}amino)—N—methyl—N-(4-oxocyclo—
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M+ = 540.1; Melting point: 200C (lsopropyl ether) 10
1H NVR (DMSO): 1.12-2.26 (unresolved conplex, 8);
2.53- 2.84 (2d, 3); 2.85-3.59 (unresolved conplex, 8);
3.7, (m 1); 3.95 (m 1); qsgo_(d, 1); 7.24 (t, 2);
7.54- 7.69 (unresolved conpléx, 2); 7.72-7.92

(unrespol ved co 4 8.0 890 (bs3s of
9h%yf eni?nes”gkﬁa%&?bs %J‘gm%ﬂe\ésl(%g 2) . 9
Exappteed 2brofluét - ﬁ@e(gbﬁ§ﬂﬂﬁﬁo)ethyl]p|perldln 4-yl}-

4- ({4-[ (4-f1l uorophenyl)am no] pyri m di n-2-yl }am no) -
benzenesul fonam de F 3 \| YA Og

HHEge= 147911€2ME@5?PQUPPéH§Ie?ﬂ%lfplESPPEPRyi PPQI
carbam c acid tert-butyl ester: A mxture of 6 g of

pi peridin-4- carb c acid b erg) A.3.600% .88
118r &P 2L IM#/@)I su]r ylf g{lﬁ%ﬁéﬁg’ﬁa‘ Mpl%% v Z)T?SSI u?n -
25uﬁ@ébam&éd b@mbé&ked4undék'k%f0ﬂn<3 1 Sb %f 6.3

gang for ho s After (i 14y at oro ofmf he) sogide (4,
ﬁ &ncentratldn under vacuun] the gsgluglls t aken
up)i;ns. wat dd, afd jeft-Bacti®E wilth di-dH Rdne. The

organic phase is dried over sodlun1sulfate The crude

t 30 d bt d aft -
Bgampta 43%n Aoraagr AoTad B Ch e B el e s

et harahnd) nN;maﬂMymHNnﬂmHnu@ méihyhﬂmhnqi Wﬁ%%HCT
are t hus Ug%tal nedd 35 Stage 2:
1 PERZE &t hyl ) pi peri di n-4-yl ami ne 159

hydrochlorlde Avydecar boxyl ation reaction foll ow ng
procedure 2 of eX e 8 makes it p S|ble starting
with 5 g of [1-(2-

E?Tiulfanyletﬂy ferldln 4-yl]-

To a solution containing 600 mg of 4—({4—[(4—f1uoro—
phenyl)amino] pyrimidin-2- yl}amino) -N- methyl-N- (4-oxo-

cyclohexyl)benzenesulfonamlde, 0.1 ml of acetic acid in
10 ml of a dichloromethane/THF (50/50) mixture are
added 1.3 ml of a 2N solution of methylamine in THF,
and then 380 mg of sodium triacetoxyborohydride. the
reaction medium is kept stirring for 3 hours at room
temperature. The medium is taken up in dichloromethane,
washed with a sodium carbonate solution and the organic
phase is dried over sodium sulfate. After concentrating
to dryness, the crude reaction product, containing two
isomers (cis and trans), is chromatographed on a silica
column (eluent: chloromethane-methanol -agqueous ammonia:
89-10-1). Two fractions are obtained including 283 mg
of the expected cis isomer (least polar compound) which

crystallizes from isopropyl ether.
MH+ = 485.1; Melting point: 192°C (Isopropyl ether)

1H NMR (DMSO): 0.77-1.84 (unresolved complex, 8); 2.57




~carbamc acid tert-butyl ester, to obtain 4.4 g of 5
expected product. Stage 3: The procedure is carried
out as in stage 4 of exanple 1, starting with 600 ng
of 4-({4-[(4-fluoro-
phenyl ) am no] pyri m di n- 2- yl?éﬁlno)benzenesulfonyl 10

chlori de hydrochlorlde a etQyl.- 5. 25 (d,
slgf apyF eBhyl )\Mpi garii qg ? a éroc Io?ide

ny) . of . ﬁzpqe@ted prodeet (dr,e 20hug cﬂﬁa@nneda V- - (d, 2);

531.1 poLn P apy ether) 15 1H
Dﬂg?)) 2% t(s ? 8 %Q % h) 46 (m 2);
1 81 (m 2); 2 24 to 2 54 (unresolved conplex 6);

5 2 2%25 ig:llg% £- §§4('[ﬂ 41i=‘1uér8§h(aﬂml ) &hnind] pPritnid2p:-2-

72 56 tq 7.73

7y8Yandno) 29- @ythyg §4[6dtr§yg%gég F@lnfyngcgéggﬁ%l]_
1

4%??%§??§hgfé§§géd?nyl)an1no]pyr|n1d|n 2-

yl}am no)-N-{1-[7 jthylsulfonyl)ethyl]plperidin-4-
yl }benzenesul f onagl g8 F | aN CXS~N)N|/ ToCt"/~ .0
NN\ "% O 25 Stage .

[ 1- (2- Met hanesul f onyl
acid tert-butyl estel} 3., g of

pi peridin-4-yl carbam 1 esteyr, 10.3 g
of triethylamne in 50 m of ethanol are added

car- bamc

dropwi se f &S nybgt hepampne B¢ both
n@HF&Hﬁis%ggptCh %?Fl E@%ﬁ ro%km e bgrafgurmgg c:ed
10 hdwm&tiﬁmsraﬂﬁtﬂhﬁ&;nﬂéhkﬂﬁﬁW@&%% gﬁﬂéTgvﬁg ﬁ?aﬁﬁpe

lé:rrjafﬂsedl Qé’mefhr OG5Sy @emdosind) cavleDiunarye¥allizes
nmet hano dlchloronethane) 5 g of expected product
aﬁgcmhu§oprpmyl-%ﬂ§%£ ‘ned.

MH+ = 485.1; Melting point: 195°C (Isopropyl ether)

15
1H NMR (DMSO) : 0.94 (m,2); 1.14-1.65 (unresolved

complex, 4); 1.76 (m, 2); 2.04 {(m, 1); 2.17 (s, 3);

2.58 (g, 3); 3.57 (m, 1); 6.24 (4, 1); 7.13 (t, 2);

7.59 (4, 2) 7.65 (m, 2); 7.91 (4, 2); 8.04 (d, 1); 2.46
20 (g, 1); 9.64 (s, 1)

Example 123: 4—({4—[(4—F1uoropheny1)amino]pyrimidin—2—

yl}amino)—N—(1—methy1piperidin—4—yl)-N—[(ZS)-pyrrol—
idin¥2—ylmethy1]benzenesulfonamide

B L
b ot

Stage 1: 2—[(1—Methylpiper1d1n—4-ylamino)methyl]pyrrol—
idine-1l-carboxylic acid tert-butyl ester: As in
example A, starting with 1 g of 1l-methylpiperidin-4-one
and 2.2 g of 2—S—aminomethylpyrrolidine—1—carboxy1ic
30 acid tert-butyl ester, 2 g of expected product are

25
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Stage 2: 1-(2-Methanesul fonyl et hyl) pi peri di n-4-yl am ne
hydrochloride: 5 g of [1-(2-nethanesul fonylethyl)- 5
pi peridin-4-yl]carbamic acid tert-butyl ester in
solution in 10 mM of dioxane are treated with 15 m of
a 2M sol ution of hydrogen cHPdride in di oxane The
reaction _nedj I S_kept stirgpin for g) The
nedFaifed éQL g]ﬁf’ ?gg undé?gva gum anget’a en up in 10
|sopropyl et her before the filtration step which nakes

S%BSOSS Tﬁgto obtalN. 4 3 0 O £XPECLEE e@MHGLNEkage 4 of

oceduré is carri ed out _as |n St?gg él Lro-
eEaHmbéellsta$tanglnﬂtthFE;<ﬂ00 mg of 4-( u

ﬁ&gﬁ?h ém&k%?%??gﬁﬁﬁhh 21?b amino)benzenesulfonyl

pyrim anm no ze ul f on d _
hybid ezREer i é’é’dm’i r§dfeea&r§£ V\‘ﬁe %% ? ? ﬁethyl
ngtl B@%a%f-qnsphatnhﬁb)) Riep @il pyr&oylldlxm@e 1h3¢@nf@@PﬂYdr1|cd e

tained in sta 180 of __expgc i gar the
RES ot o TR RRREE 5ap s i P P AT Rt EE gy
( es@Rr ccmysl lﬁt—dsﬁanc)t 1HrEVRRDMEE)A | afteg (an dzyaréowlatlon
(m 66f( MexdipPe 88  [O]
(ﬁﬁea loil o1 éi‘io %ng E’%C@Hurt%? 22)2 6. (23 (;ga Y
(23,682)2) = #342 (& =1)0.- 12, 5&’19(081 7.72 (unresol ved
conplex 4) 7 87 (d, 2); 8.04 (d, 1) ; 9.43 (s, 1)
9.59 (s, ml e 127:

AP 1 (Ao R RG] 20957 1 BRI ther

yl ] am no] N- (2- met hoxyet hyl ) -N-(tetrahydro-1|,|-dioxido
- 3-thi nzenesul f opa E1{ell Y 1é§4<l\t;j\l/2le;5--
o s é}#ﬁé pploc%aiuri]e :(]élgggrsrlleg out H%s | st age. 4

of2 9examste31),, sBat t 2 ng uninerBoBhgcerPlex.
10{4-§ (4-TLuok9 161 g5 (m, 2), 7.85 (4, 2); 7.9 (d, 2),

g.1 (4, 1); 9 (bs, 1); 9.45 (bs, 1); 10.8  (bs, 1);
10.9-11.4 (unresolved complex, 2)

Example 124: 4—({4—[(4-Fluoropheny1)amino]pyrimidin—z—
yl}amino)—N—(1-methy1piperidin—4-y1)—N—[(2R)—pyrrol—

idin-2-ylmethyl]benzenesulfonamide }
F
\I:::L\ N
o]
N W\ _N
S
3 oyy G
I 4J\ ~

N N
Stage 1: 2—[(1—Methylpiperidin—4—ylamino)methyl]pyrrol—
idine-1-carboxylic acid tert-butyl ester: As in

example A, starting with 1 g of 1-methylpiperidin-4-one
and 1.9 g of 2-R-aminomethylpyrrolidine—1—carboxylic
acid tert-butyl ester, 1.9 g of expected product are
~obtained [[O] (20,589). = + 48° (C = 0.18, MeOH)

Stage 2: The procedure is carried out as in stage 4 of
example 1, starting with 600 mg of 4-({4-[(4-fluoro-

phenyl)amino]pyrimidin—z—yl}amino)benzenesulfonyl
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phenyl ) am no] pyri m di n-2-yl } am no) benzenesul f onyl

chl oride hydrochl oride which are reacted with 400 ny
of

(tetrahydro-1, 1-di oxi do- 3- thggnyl)(z- met hoxyet hyl ) -
am ne 30 ngy of expect ed pra ct are thus obtained. 5

);QY%gth¥g§¥ Igtg?550g94 k§°prg§y| ef@@ﬂaeﬂﬂyl_
(W@Sﬂmm ephghio) rﬁe)thsaln@ymlmmg Qﬂ,c§ﬁlpo:2¥11c

3.26 t & 64,
nS, S B e
BeXPe¢itkd zprodgtc;o E\(J(je Q}Dtalgle 3 % r 1)‘:1 C( ation

DeExaipl e 1281 rocedure 2 of example 8.
4- ;?4 4- F uorophen )am noj g 2-2- 15

yiI3hni 90) 582 ht | 71 -?\é{l ﬂerh§ g¥ 191? 1{ :4-yl ) benzene-
squonamdeF/ I I Nkk A N k% N-N ON The

d d_out t ,
R TR SATE BpRLEPoRlcagiohec
phenyl ) am no] pyri m di n- 2-yl } am no) benzenesul f onyl

hlonixd i ek ,246) 53-

S Gk %ﬁh?ﬂurﬁrﬁfﬁ%‘% 600 o s s
expéét e(c2d,pr33bluct2 8bc3t-Rds OHtER C{;SCWI'-‘R gx49%
M?Jnt' Eig p% s l§7C1(|SO$)r5)@yI (det h:arg 11—24\II\/FRtE,DI\ZBO) '7.54-
277§9(g}ugyesglggd(g%oT§1e§ E % 72 g %% ?un?%solved
Scdipléx, 14 ;5.0 Tmdl) 1)6. &9@ h_sﬁ 30, 79l'ﬁ§(t bsz) 1)

6 6 2 2 8.08 1
(7T 25038 i g2, 2y, ©08 (D

4 ({4- [(4 FI uoro 3- et hyl phenyl ) am no] -

&%%nﬁsyl kanhogp- I\dgmwxmua{elthwbﬁ@emumsa _y1}-

_4-({4-[(4-1 LL@o%%Ehgﬁnam1% be@i%ﬁ 1SU|fOE%QHQEO%62

benzenesulfonamide
F@L
0
N\/\s/\

Stage 1: [1—(2—Ethylsulfanylethyl)piperidin—4—yl]—

carbamic acid tert-butyl ester: A mixture of 6 g of
piperidin-4-ylcarbamic acid tert-butyl ester, 4.3 g of
1-bromo-2-ethylsulfanylethane and 6.2 g of potassium
carbonate is heated under reflux in 50 ml of ethanol
for 48 hours. After filtration of the solid and
concentration under vacuum, the medium ig taken up in
water and extracted with dichloromethane. The organic
phase is dried over sodium sulfate. The crude reaction
product obtained after concentrating to dryness is
chromatographed on a silica column (5% methanol in

dichloromethane). 5 g of expected product are thus

obtained.

Stage 2: l—(2-Ethylsulfanylethyl)piperidin—4—y1amine
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FNON/ I ONO NN\ O 500 ng of

4- ({4-](4-fl uoro- 3-net hyl phenyl )am no] pyrim

i di n-2-yl}am no)-N-methyl - N-pi peridi n-4-yl benzenesul -
fonam de hydrochl ori de obtained in exanple 106 are 5

m xed with 10 n1 of a nethaﬁéP ~di chl or omet hane (4 1)

sol ution. 400 of trlet Eéne are added, . fold ing

b@ydﬁ@chbobid%Ethﬁl 9FH9F f&OtThé SP&act T on ne i um
i S kepbusti rrisg feegan@;ﬂww Smakesoo:m t papeihigr e starting
ter concen ra in n-4-v1]-
dvE®lior dnBt 110 g%woeo'i/@’% u?géa\l/ﬂl\%ﬁéqaﬂglo?l Esrfe‘TnL::ladl}lbonatlé :
sgggbgﬁmc timndjnqﬁﬂu<bqﬂyiuaaa?amﬂ edcan@bEshBentr4t8d °F
nder yaguum Pgrlflcatlon by col umm chr omat ogr aphy
(%VB@HFE BF 2AF3F onet hane- met hanol  95-5) nakes it
possible to obtain 240 ng of desired conpound whi ch

Li.z 2 E%gﬁkénléﬂﬁﬁﬁﬁw%d out as in stage 4 of
e%ﬁggedlch %?o#efhane m xt.ur %77 1 i D81 uoro-

pexkamplela, 5C§¥¢§%b?%p9$“€ihgpo H\chPorone Lane) 20 1H
NBB 6?W$§hlnolp§21ﬁdgéa}z &l$ér@qp bpnzfnggugfonyysé

oF unr ve e hvl-
(ghlgrldez ghiy?ngoc% @1 t‘a.’ 5 26:0&@6265 13;)’2 thy
6s&&féﬁylethyl7p1pe@ndlny4 vlagips hy rqph&pr ) 190 mg

I 6 8.08 (d, 1
(u %rs e?% LY, %%d gggghg{ a%)f tiéu% F)@D%Xagﬁ%rie 38 ( | ) ;
4 ({4- [(4 FIuorophenyl)anlno]pyrln1d|n 2-

M%ﬁ 1N1pf@EXE1HP(boﬁakhynpmper|dm@p¢fybﬂbéﬁ%éﬁ@
fonam de 163 - OSN N 1\

1H NMR (DMSO): 1.08 (t, 3); 1.29 (m, 2); 1.46 (m, 2);
1.81 (m, 2); 2.24 to 2.54 (unresolved complex, 6); 2.65
(m, 2); 2.82 (m, 1); 6.23 (dm, 1); 7.13 (t, 2); 7.420
(4, 1); 7.256 to 7.73 (unresolved complex, 4); 7.87 (4,
2); 8.04 (4, 1); 9.47 (s, 1); 9.58 (s, 1).

Example 126: 4—({4—[(4fF1uorophenyl)amino]pyrimidin-2—
yl}amino)—N—{l—[2—(methylsulfonyl)ethyl]piperidin—4-

y1l}benzenesulfonamide

Stage 1: [l—(2-Methanesulfony1ethyl)piperidin—4-y1]car—
bamic acid tert-butyl ester: To a solution of 4.3 g of
piperidin-4-ylcarbamic acid tert-butyl ester, 10.3 g of
triethylamine in 50 ml of ethanol are added dropwise
5.4 g of methanesulfonylethene and the medium is kept
stirring at room temperature for 4 hours. The medium is
concentrated under vacuum and purified by-
chromatography on a silica column (6% methanol in

dichloromethane). 5 g of expected product are thus
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, Stage 1: (1-Methyl piperidin-4-yl)propylamne: As in
exanpl e A, starting wth 2 g of
1- met hyl pi peri di n-4-one and 1 2 g of 2-propyl am ne,
1.38 g of expected product oare obtained. Stage 2:
The procedure is carried ou% as in stage 4 of exanple
start ng with 600 ng of 4-({4-[(4-fluoro-
RIS no] pyri ni‘di n-2-yl }ani no) benzenesul fonyl 10
chlorrde hydr ochl ori de which are reacted with 250 ng
%% get pyl pi perhghosdi ¥ wﬁuizanpﬂperiaﬂnﬁﬁ plamine

ed product are thus o -
WdrﬁghbGFh@e 232T 91 so‘EJ"fs opy{ erﬁtw{%eﬁ&g\@or?ylel%%yl)

A i érLQﬁnEhU?EPcﬁrﬁahhy|ph&ﬁyﬂ)antan¢ -butyl ester in

i \ 1 ! T o
ﬁ‘étg!t‘a;‘nF]L%:’iF’péPr &Oﬁr&nﬁ% b%”egn%éuﬁlg%ng%ggeal ey aylir of

29 A@Ml r‘scﬂxm”‘m:ire Af shpdtoagnwi el F6Hery 16f diSkahe. The
rate n for 18 hours The
s i FEEER- 1 PEIFBT- TRt )T D e ) an 5ol py 2V 1
amadm)lml\l- et lepnaensingdEddi RRAeY| anTo eo%
(gég 'og 108 yand 190F e Oéhéhlfaz.ﬁtretéonard:mlpdeﬁyxj@ﬂ makes
gg ¥ expect ed pr.odyct. are obta%g%gd %@m%%ﬁnd
568. DospEPlien§opePhein £78- 877€ ErESSropy
et her/ di chi oronet hane) 1H NVR (DVSO) : 1 20 (d, 2);

1.57 2 99 3 3 2164, £

3)Sta§ m23 ()&r‘hez)pr%éad}.l%g 7:rls gigﬁgé?g%'rué: zjaisv 1gr5 stﬁ&i}e 4 10

3kxd&p&é adst@:tﬂhgiwth 1)g gf3é- %1 411( ? §8Fg§ ghy1)
’jpé&)d%u 192 ﬁg anﬁ%? z\é@ﬁzéiﬂ_lf@r@»ﬂ. 3): Zhdsride

d_1 41 _
QIE'ﬁr(o@iilog)lde 5wE5\L§ﬁp|Jeslgf_act d’ w1th 4?& m&) of 1-(2
A fdds A Al et A HYED ilgehemiin)-aryienine hydrochloride

obtained in stage 2. 180 mg of expected product are
thus obtained.

MH+ = 549; Melting point: 183°C (Isopropyl ether)
1H NMR (DMSO): 1.28 (m, 2); 1.46 (m, 2); 1.86 (m, 2);
2.55 (t, 2); 2.66 (m, 2); 2.83 (m, 1); 2.°91 (s, 3);
3.14 (t, 2); 6.23 (d, 1); 7.13 (¢, 2); 7.42 (d, 1);
7.54 to 7.72 (unresolved complex, 4); 7.87 (4, 2); 8.04
(4, 1); 9.43 (s, 1); 9.59 (s, 1).

Example 127: 4—[[4—[(4—Fluorophenyl)amino]-2—pyrimidin—
yl]amino]-N—(2—methoxyethy1)—N—(tetrahydro-l,l—dioxido—

3-thienyl)benzenesulfonamide

The procedure 1is carried out as in stage 4 of
example 1, starting with 600 mg of 4-({4-[(4-fluoro-
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in-2-yltam no)-N-nethyl N-{1-[(1-thiazol-5-yl)-
pi peridin-4-yl}benzenesul fonanmide F GS-N N N
\W\> OS N-N\ 10 As in exanple A starting

0 ng of regenerated 161

4-[(4-f1uoro- 3- rrethyl phenyl)am no] pyri m di n-2-yl }

%%gggﬁﬁgigxﬁ%elggél glgaﬁhﬁsvggﬂﬁﬁﬁggﬁmﬁﬂhﬂE
cenbat tehyHgdraBRlagice eRpeh @dfeprr@rﬁfcttedar‘*élet&bt"a‘?%é‘ag ot

fﬁ %ﬁ¥§?§r%h%PﬁhékEEoDQLehlen ﬁ%iQﬁétbbsgpthpyb-

1a65n¢n]3Q)mglog7egggcg?d pg@dgcés %8 %g éggzg%gd.
3); 2.78 (d, 2); 3.61 (m 1); 3.68 (s, 2) 6.27 (d,

1); 7.10 (t, 1); _.7.45 . X oD2-

il 526y 15 7Mb3 83 bfunk)o15657 (pBEgoplivsehies |

(s, 1): 9.41 (bs, 1) 9.67 (bs 1). 25 Exanple 133:

4- %{M gh)%) n§§hyl[rphe£1 )@msnio](dd 1); 2.98-3.11
amno)-N-nethyl -N-(1-{[ 1 t hj

d(an@bsélyle}inwph@ll}epﬁ p&l:dl%@yffﬁfbe%)z'enés%‘ffg rr#ge 3.26

P Ly NOSN NN 290Nz d7 Nipdi | 10; N . L N\11)65720

i'n exa e A start t h. 450
2160 42] (418600 TR n@fﬁq%gﬁﬂ“#em)%?ﬁﬂ% °§r4f393?ﬁ5§t 5.2
1 .

4
8.10 (d, 1); 9.53 (bs, 1); 9.76 (bs, 1)

Example 128: 4-({4—[(4—Fluoropheny1)aminO]pyrimidin-z—
yl}amino)—N—allyl-N—(1—methylpiperidin-4—yl)benzene—

sulfonamide
F\T:::l\ |
N Q H
|'\N % \I::F
N
Z ~
N/l\N

The procedure 1is carried out as in stage 4 of

example 1, starting with 600 mg of 4-({4-[(4-fluoro-
phenyl)amino]pyrimidin—z-yl}amino)benzenesulfonyl

chloride hydrochloride which are reacted with 245 mg of
allyl-(1—methylpiperidin—4—yl)amine. 260 mg of expected

product are thus obtained.

MH+ = 497.1: Melting point: 167°C (Isopropyl ether)

1H NMR (DMSO): 1.32 (m, 2); 1.65 (m, 2); 1.83 (m, 2);
2.09 (s, 3); 2.71 (m, 2); 3.55 (m, 1); 3.81 (d, 2);
5.09 (d, 1); 5.22 (4, 1); 5.79 (m, 1); 6.29 (d, 1);
7.17 (&, 2); 7.66 (m, 2); 7.69 (m, 2); 7.92 (m, 2);

8.08 (d, 1); 9.48 (s, 1); 9.66 (s, 1).

Example 129: 4—({4-[(4-F1uoro—3-methy1phenyl)amino]—
pyrimidin-z-yl}amino)—N—methyl—N—{l—[2—(methyl—
sulfonyl)ethyl]piperidin—4—yl}benzenesulfonamide




10

15

20

25

am no) - N- net hyl - N- pi peri di n-4-yl benzenesul f onam de
obtai ned in exanple 106 and 110 ng of 1,2,3-thia 5

di azol e- 4- car bal dehyde, 296 ng of expected product are
obt ai ned. MH 568. 1, Nblt[nq 20|nt = 168C (I sopr opyl

et her/ dichl oronet hane) 10 PE VR (DVBO) : 1.18 (m
2); 1.53 (m 2); 2.00 (m 2); 2.19 (s, 3); 2.29 (s,
3); 2.79 (m 3.56 (m 1); 3.94 (s, 2); 6.247 (d,
1); 7.05 (t, /.41 (m 1); 7.48 to 7.63

(unresol ved coplrx, 3); 7.88 (d, 2); 15 8.026 (d, 1);
8.96 (s, 1); 9.7 9.6 ;o 12.6 (s, 1)
H—

, 1), (
Exanpl e 134: 4-({4_A(4-Fl 0- 378 henyl am no] -
pyrimdin-2-yl}a |m)NN- -
yl)nethyl]plperld - enesul fvha =i SN N N
/

zol -4- 20
ON NLN\ As Nn é&anple A, startlng MA h 450 ny
of regener at ed

450p4mp( 40F| ubr b{4%- hé%h@l%ﬁ%ﬂy?)%ﬁ%ﬁ%}BQ?FX%B?ﬁl§°§P¥rlm'
aEHEB)ZNyﬁ?EHXhoN'NLﬁéth?&DN4pﬁbb&ﬁd&ne§uwﬂbﬁaue@@s

obtained’in_e 106, and 00 0 H- e
G R
NH'!:xed55\11€h Nl tilngopoiant metZ@zﬂ:@l( Idg.@yl@mﬂmeéth@e/ (4 1)
di c roneth H . $obd 3
(P f) O - gr mi)o% ;ﬂ?% ﬂ@#gmln% %%é(gmdéa o Zwe
(b]y 260 IBEPE sme‘Ql)lyl *glgyl( mul f;onea 2'1‘711? drei%tlc?n 1gedium
(3 %%pf7é%5ﬂfiﬂé(¥6r(3”ﬁ&§¥%V£ﬂ €60 e¥mpéyatu¥e93After

1poncg@tga@ggglﬂxExéﬁ%pgsgéS?a ?gg_tg§ 1) a1 cB188ok8thane

bfef- Fdadtingor @i8hmeshysphdnyl ) cambpopte solution, the
organic phase is dried and concentrated under vacuum.
Purification by column chromatography (eluent:
dichloromethane-methanol 95-5) makes it possible to

obtain 240 mg of desired compound which crystallizes

from an isopropyl ether-dichloromethane mixture.

MH+ = 577.1; Melting point: 114.5°C (Isopropyl ether-

dichloromethane)

1H NMR (DMSO): 1.22 (4, 2); 1.54 (g, 2); 1.96 (t, 2);
2.25 (s, 3); 2.57-2.72 (unresolved complex, 5); 2.86
(d, 2); 2.97 (s, 3); 3.21 (¢, 2); 3.62 (m, 1); 6.28 (d,
1); 7.11 (t, 1); 7.46 (m, 1); 7.54-7.70 (unresolved
complex, 3); 7.96 (d, 2); 8.08 (d, 1); 9.43 (bs, 1);
9.69 (bs, 1).

Example 130: 4—({4—[(4—F1uoropheny1)amino]pyrimidin—z—
yl}amino)—N—propyl—N—(1—methy1piperidin—4—yl)benzene—

gsul fonamide
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pyri mdin-2-yl}am no)-Nnmet hyl -N-{1-[ (1-nethyl -
pyrazol - 4-yl ) met hyl ] pi peri di n-4-yl } benzenesul f onam de
FNGOGSNNN O\ N N/ " NLN\ 5 As in exanple A
starting with 450 ng of regen rat ed

4- ({4-[(4-fluoro-3-nethyl phényl ) am no] pyri mi di n- 2-yl }-
am no) - N- met hyk¢ peridin-4- yl benzenesul f onam de
obtai ned in exa 06 and 110 ng of/)1-nethyl-1H 10
pyrazol e-4- car bardghyyde, 154 ng of ¢xpected product
are obtained. M 65. 2; Mel tiMgNRO = 125-150C
(I sopropyl ether/di ¢ghiggo -/.v 151 1H NVR (DVSO)
1.21 (d, 2) ; 1.54 (fd, p) ;6Qt, NG 2.24 (s,
3); 2.64 (s, 3); 2.7, 227 (s, 2); 359(m

1); 3.76 (s, 3); 6.28 (d, 1); .
15tagedb: (Hi- mrthylsip%ld};lf47Y%éP%88Y})i‘§“ln§o 7. 6”? n
(Qya 1eé§94skgrt%hg &iQh (H.g 19f D-Adt¥plpiperi®in74-one

gapg4l[@4gpﬁygr% gragyh§®bﬂ%nyﬂ)gﬁlﬁdﬁf expected product

pggéﬂbgtalae)ﬂl }am no) - N-net hyl - N-{1-[ (5- net hyl -2H 25
pyrazol - 3-yl) net hyl ] pi peri di n-4-yl } benzenesul f onam de

FgNN ONNI As in exanple A starting wth 450ng .
obteegener Ihed procedure is carried out as 1n stage o

18%{5“4“5’[1(‘"4 - 1 upL ot Snget iyt Rhesmd iyt Be] pyr it dilt4 2£yhpro-

apheoy INamEOR) PYRASILSER-di W14 B PERGSIeFsA Ry
obtaiRedd myexaa1e iR antd cl Garey :oéaéterét\hythzli-ﬁo mg of

g?/ réa%n%It%ysipcl%rekﬂdCﬁhyd 1138 T8 i RXPECE E hP T 9ElUEkpected

product are thus obtained.

MH+ = 499.1; Melting point: 232°C (Isopropyl ether)

Example 131: 4-({4—[(4—Fluoro—3—methylpheny1)amino]—
pyrimidin—z—yl}amino)—N—methyl-N—{l—[(1—thiazol—2—yl)—

methyl] piperidin-4-yl}benzenesulfonamide

F

LA
N \
1 Oy UL

As in example A, starting with 360 mg of regenerated
—({4—[(4—fluoro—3-methylphenyl)amino]pyrimidin—z—yl}—

amino)—N—methyl-N—piperidin—4—ylbenzenesulfonamide
(example 106) and 90 mg of thiazole-4-carbaldehyde,

260 mg of expected product are obtained.

MH+ = 568.1; Melting point = 176-177°C (Isopropyl

ether/dichloromethane)

1H NMR (DMSO): 1.20 (d, 2); 1.57 (m, 2); 1.99 (&£, 2);
2.23 (4, 3); 2.64 (s, 3); 2.82 (@, 2); 3.47-3.71
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obtained. 5 M+ = 564.2; Mlting point = 130C

(I sopropyl ether/ dichloronethane) 1H NVR (DVSO
1.21 (d, 2); 1.55 (q, 2); 1.90 (t, 2); 10 2.14 (s,
3); 2.24 (s, 3); 2.65 (s, 3)642 76 (d, 2); 3.31 (bs,
2); 3.55 (m 1); 5.83 (s, 6.28 (d, 1); 7.11 (t,

a8 oy 28 d,112); 7. %094 (£d,
2fingeagital Qomeien Eg’q'l))5 3767 b 1>i;7 -9 17€5 L)
1y. 3957Ezanple (dB7esolved complex, 2y .67

3 Lahexy| A-(f- f , 9,01
3-§BF D% H°r8ﬁ¥ exyl. )749b (@- fdyuore-06 (4, 1), 9,0

yr| di n- -ylan1no] N- et hyl -
bédzemésupﬁéhaﬁbde E)v -7 6PR:/1%0 F NON\ F 20
Stage 1: tert-Butoxy- (4, 4- dlfluorocyclohexylan1no)

Rariliah? 5, S e,

?h2m§dﬁhf9tyﬁﬂamﬁh¢|aNFmethylSN “rL - dfldﬁ@hﬁ@@%
After .one n r t 25
BSERY SheRBaT iRt Te A Pl e R A e edt um

is evaporated tq dryness and then extracted with ethyl
acetate. Thé&~Qugaygi c phase is washed with a saturated
NaCl sol ution then dried over sodiumsulfate. 3.3
g of expected™ o-“ct are obtelnbd after

chr omat ogr aphy 30 |chloronet gr int up to
1% et hanol ) on ‘rqa ; [ \
tert-Butoxy-[ (4, 4 oru 0 exy S

am no] net hanol : Nert-outoxy (4, 4-difluorocyclo

3.%8861 nggxaarpnprloe) Armt hg\ 188t %Jﬂ'ﬁg b@osﬁ@geo@ 'J:\%g@gg%@ted
({4-[(4-fluoro-3- methylphenyl) amino]pyrimidin-2- yl}-
amlno)-N—methyl -N-piperidin-4- ylbenzenesulfonamlde
obtained in example 106 and 90 mg of thiazole-5-
carbaldehyde, 182 mg of expected product are obtained.

MH+ = 568.1; Melting point = 196-197°C (Isopropyl

ether/dichloromethane)

1H NMR (DMSO): 1.22 (d, 2); 1.55 (m, 2); 1.97 (t, 2);
2.23 (d, 3); 2.64 (s, 3); 2.78 (4, 2); 3.61 (m 1);
3.68 (s, 2), 6.27 (4, 1); 7.10 (¢, 1); 7.45 (m, 1);
7.52-7.67 (unresolved complex, 3); 7.72 (s, 1); 7.93
(4, 2); 8.06 (d, 1), 9 (s, 1); 9.41 (bs, 1); 9.67 (bs,
1).

Example 133: 4-({4—[(4—Fluoro—3—methylphenyl)amino]-
pyrimidin—z—yl}amino)-N-methyl—N—(l-{[1—(1,2,3)thia—
diazol—4—yl]methyl}piperidin—4—yl)benzenesulfonamide

F

O “‘"N@ I
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solution, kept at OC, containing 190 ng of sodium
hydride (600) in 40 m of tetrahydrofuran. The
reaction mediumis kept stirring at this tenperature
for 5 30 mnutes. 0.3 m of thyl iodide is added and
then the nmediumis kept stit ing at roomtenperature

over ni ght er _the us a trea 3
A Boarede R BRYS Par GO b tD G20, B8 Cfegenerace
(4- 4{ D '(“-‘Ofmwbehem?thﬂphyham awinobpurishfbnracyl}-

Follo ng the, dec [ 9Bned@sebhbadden
p‘?‘BEE% Ig QenggxgngﬁéXgﬁﬁégéﬁ%Eh ex)z'reJectfd pr é)déjcth )
asktabhadnednf r exat®d eng 06f 10 mg 2
b ( ggclg@egx net hgkpecnelimgidahod are
éggg%%[engdéﬁgbégggé% St age : The procedure is
cabrpéfdedut as in stage 4 of exanple 1, starting with
600 mg of 4-({4-[(4-fluoro-3-
met hyl phen r|md|n 2-yl ' o) 1 ether/
b@ﬁien‘esé§¥ ?H Nﬁ%ﬂ%r? &Ry dr 0%??2“ de SR d 390 g i
Ofil(:ﬁlérdmfelthane cycl ohexyl ) met hyl am ne. 367 ny of
expected product are obtained. M4+ = 505.1; Melting
poi nt = 164- 165C (Isopropyl 25 et her/ di hI or,0 hane)
1E1HN|WI( DVBGQ) 1. 3818m(m2) :2)3, 78-1d 2M12 ()unrzerBeqt T 2)
rzrg.l9ex(s4)3 2. 25 4%, (3): 23.,652(%9 Im, 32)92 Em561) {m, l);

7.10 (t, 1); 7,46 A 5 (Mg11) {m301) ;
736@4(d( ,2)2 7. 652¢d. é%r, g ) 67 74® 3 O ﬂ‘“1) L)
976%8(Stol)7. Exanulrarekdved complex, 3); 7.8 d, 2);

4)?$ 50%6&(4 A yﬁ; gmsngr%e Rgl p?ﬁnylg)l\l-%?ln ;(5 rret.hygl |6310xélszbl i

- 125 &3-(d)) riét hyl ] pi peri di n-4-yl } benzenesul f onani de -

169 - FNOSANNO I N "ONs in exanple A starting

WéﬂlJ%%i 1 4 regéneratequoro 3-methylphenyl) amino] -
pyrlmldln-z—yl}amlno)-N—methyl-N—{l—[ (1H-pyrazol-4-

yl)methyl]piperidin—4—yl}benzenesulfonamide

F

“ N
Do 00
As in example A, starting with 450 mg of regenerated
—({4—[(4—fluoro—3—methy1phenyl)amino]pyrimidin-z—yl}—
amino)—N-methyl-N—piperidin—4—ylbenzenesulfonamide

obtained in example 106 and 100 mg of 1H-pyrazole-4-
carbaldehyde, 228 mg of expected product are obtained.

MH+ = 551.2; Melting point = 224°C (Isopropyl ether/

dichloromethane)

1H NMR (DMSO): 1.25 (m, 2); 1.54 (m, 2); 1.85 (t, 2);
2.24 (s, 3); 2.65 (s, 3); 2.77 (m, 2); 3.30 (s, 2);
3.57 (m, 1); 6.27 (4, 1); 7.10 (t, 1); 7.21 to 7.67
(unresolved complex, 6); 7.93 (d, 2); 8.06 (d, 1); 9.41
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4- ({4-[(4-fluoro-3-nethyl phenyl)am no] pyri mdin-2-yl}-

anino)-N—nethyI-N—piperidin-4-y|benzenesulfonanide 5

obtai ned in exanple 106 and 50 ng of 5-nethyl -

i soxazol ecar bal dehyde, 148 q% f expected product are

obt ai ned. N+H = 566.3; Melti épp0|nt = 172-173C

(Isopr py th [ dichLorgnmet hane) 1H NMR ( DVBO)
Riad fiqdh52¥ (3 "] (t, 2) : 2.24 (s,

3) ; 2 36 (s 3) ; 2.65 (s, 3) ; 2.76 (d, 2) ; 3.44

E§§g§§lg?_gé (g %hh[341%1ﬁ§rolhrm@tﬁg iaenylvam5n6]10

(gyr2hidig- @7ygaam1po y- m@tby ¥y{1 7“‘(3@5’})Z .
13931 4metfiyh § 41ibvasan34nplipephenygkhafionafnide
Eg??HES}ng yl? y q-ﬁNQEmE\ t hyl - N??lnnethylplperldln 3-
20 yl ) benzenes Ifonan1de FLN%N O NN\ Stage 1:
4- ({4-[ (4- FN&T Oy 3- net hyl phenyl ) am no] -
pyrim din-2- i no) - N-net hyl - N (1- H pi peridin-3-yl)-
benzenesul f onawt"déNhydr ochl or@de; The procedure is 25
carried out as in tage 4 _Qf
800 ny of W

;:C;{ing with
o} N -
4-[4-(3-net hyl - Igﬁ(o am no)pPyri m

2- ylan1no] benzeneﬁulfﬂnyl chl ori de hydrochl ori de v
WBJ ch hn & Al ed %EQré§5g”Ev10;fh 450 mg of regenerated
met

s reu SN ocr il ne T Carbonni acla Leohuy )

OghéhﬁﬁdNaﬁkﬁhymleﬁﬁﬂénmﬁﬂn%ﬁ*ﬂibanzanysmlfonamlde

arbox | at.i on react,ion foll n roeedure -
1éle§ £ N éc t1 I1060 a\ﬁ' 9.1% %%StgFH%gm\%FthKl 1H

gy odfe -4 - carbaldehyde, 154 mg of expected product are
&g£ [ 4 f1 uor o- 3- et hyl phenyl ) ami no] pyri ni di n-2-yl }-

am no nmet hyl - N- ( 1- H pi peri di n- 3-yl ) benzenesul f on-
am de obtalned in stage- 1 and 0.06 m of formal dehyde,
MH+ = 565.2; Melting point = 125-150°C (Isopropyl

ether/dichloromethane)

1H NMR (DMSO): 1.21 (4, 2); 1.54 (gd, 2); 1.86 (t, 2);
; 2.64 (s, 3); 2.77 (a, 2); 3.27 (s, 2);

2.24 (s, 3);
3.59 ( 1); 3.76 (s, 3); 6.28 (4, 1); 7.11 (t, 1);
7.24 (s, 1); 7.46 (m, 1); 7.51 (s, 1); 7.58 (dd, 1);
7.62 (4, 2); 7.94 (4, 2); 8.07 (d, 1); 9.41 (s, 1);
9.67 (s, 1).

Example 136: 4—({4—[(4-Fluoro—3—methylphenyl)amino]—
pyrimidin—z—yl}amino)—N—methyl-N—{l—[(S—methyl—ZH—
pyrazol-3—yl)methyl]piperidin-4-y1}benzenesulfonamide

F

Yy o0

As in example A, starting with 450 mg of regenerated

—({4-[(4-f1uoro-3-methylphenyl)amino]pyrimidin—Z—yl}-
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142 nmg of expected product are obtained. 10 MH =
485.2; Melting point 188C (Isopropyl ether/

di chl oromret hane) 1H NWR (DNBC» 1.15 to 1.72
(unresol ved conpl ex, 5); % 848 (t, 1); 2.08 (s,
3); 2.25 (s, 3); 2.46 (m 1 2.60 (bd, 1); 2.68 (s,

3%m1$og§Ngﬁ%t%%l—g—égp%gld%} ¥1ﬂén§éne§ﬁlf8néﬁ16€]
1pbt8indd(sin1)exgmgbe (506 1)ando E&mme f10:5- et fiy1- 28
yP§£ézgié-EEHQEBQTSQM%hé”‘@@kpmgl@ﬂmdkﬁécted product are

am no 4-ci s(di met hyl am no) cycl ohexyl ] -
behzéhégélfonan1de FlaNOSIN"aN'" N/ ~ON NI
Fol I owi ng the procedure descrlbed in exanple 121, 25

t t th 6 f 4 4-
i %r:;]nga\émﬁ 3iy| %}ﬁrcwq‘ﬁt()% %effhu %4 oxwgr@}y[‘%her/

bamaamesuhéehanede (exanpl e 118) and 1.28 nl of

di et hyl amine in solution in THF, two fractions are
obt ai ned |nclud|ng 283 ng of the exp cted CIS i SO
3cuH( st (SQ) : cordbund)y 2) Ch 190,

2)
2( £4- 564 ghVOVQPhﬁD¥|%anBUO] -2. 6?4 s, 3), 2. 7F d, 2)

I‘I m di n- am no i S me - .
aﬁ1 A3) c\kg rohékyl Pbérze H“ (s ’I\/Hg %gé )i
Ml iang(oi nf ; 2226 (dnsoplbpyl7 6t8hefC}d,171 P 1A ﬁraR 2)
DNBO 3 64 v

78(?4)1 =R (gﬁre?mc’%) (& f— (m9 % éls 1§ m 92)6 (bs, 1)

ved conp .07 (s, 2. 64
(3237 (3. 12.(m 1) ; 630 (d 1);717(t 2);
7.63 (d, 2); 770(m 2); 7.94 (d, 2); 8.01 (d, 1);
9.48 (s, . ]
i rIN]I)4 ém%]lu&?ﬂcri’rﬂqc%ﬂ?’%ﬁ]’yﬁ} 4({@‘“““0
- Nty nal}«!rer{yq—atwrlafaﬁ p(ywlmamw -yl mquamMmat@mM

benzenesul £ | am, e
benzenesul onaml

F

\
s/

SN %

Nﬁl\

Stage 1: tert—Butoxy-(4,4-difluorocyclohexylamino)—

methanol: 2.5 g of 4,4-difluorocyclohexylamine
hydrochloride in the presence of 3.2 g of (t-BuOCO)20
and 2.5 ml of triethylamine in 50 ml of dichloro-
methane. After one night at room temperature, the
reaction medium is left at 50°C for 5 hours. The medium
is evaporated to dryness and then extracted with ethyl
acetate. The organic phase is washed with a saturated
NaCl solution and then dried over sodium sulfate. 3.3 ¢
of expected product are obtained after chromatography
(dichloromethane as a gradient up to 1% methanol) on

silica.

Stage 2: tert—Butoxy—[(4,4—difluorocyclohexyl)methyl—

amino]lmethanol: 1 g of tert-butoxy- (4,4-difluocrocyclo-
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~1 NOS.IN N/ \\ O 10 During the chromatography
step of exanple 140, both fractions are obtained
i ncluding 290 ng of the expected trans isomer (nost
pol ar conpound) which crystallizes fromisopropyl
ether. 15 M+ = 499. 1; I\/bltl ﬁ& poi nt: 218C (| sopropyl

th 1H NVR (DVSO) 5. |

gl}egé qgln?}ﬁne‘gsmang 09 ]d lzrglg(:gég é)edlsgogégﬁfé tdo a
33613t Hohim kéﬁtl)at6(ﬂ§3(dcoﬁﬁalilng (£9021g 6gf(dso ium
1%1Ydré5%7 E%) ? 094%'1( %f Zeetraﬁlﬁc(ﬁzra]ﬁ T 48e468tion

4méa4uﬁ(4a@lukqgmengt;amim@]p§ﬁ|nﬁéﬂﬁ 2 tINeRATS  foT
- N RE Ayt : %l' [ 3C'rr§L (Sf h)ﬁle@ﬂklmo)lc@i@eOhﬁgyb]ideBS and then
o

bénzenesu nam d

Foheowimeglittre plffé)ce}élﬁp'é d&&drFbad ||"T‘texa5f>p<?me Egimperature

SE@EEh@_gh\ﬁA th &p@efrg ehed- (L{sd‘a][ (4cteabmepheny|40rim] of
- pyrimdin-2- no-l\l-mstg - N- (4- oxocycl ohexyl)
26%bERS ERe Bl "Pas CBX&RPrE 118) and 1.28 ml of

et hyl 172 am ne in solution in THF, both fractions

g ot a t Ig%kggb ﬁ%%QO%QXQﬁ yhreenepeehed cis hydro-
S 1]
4C(n{l4>I{l(d¢-flu6péél@efﬁyﬂg) anthe] p§eFRFRPKYlation  reaction
5d§ tﬁBGcé&dféClﬁ(eéﬁylaﬁampleyaloh@&9|mg of
e

If d 499, t: 18 B}
R
(%@Eﬁ%?4$¥i(mﬁﬁﬂﬂﬂuoﬂ@cydldhkxyM)mgthylampncﬂnghgﬁol

2)o;bt]éiineé rg_]n 4Qtagze %1 (a, 2) 2.63

Stage 4: The procedure is carried out as in stage 4 of
example 1, starting with 600 mg of 4-({4-[(4-fluoro-3-
methylphenyl)amino]pyrimidin—Z—yl}amino)benzenesulfonyl
chloride hydrochloride and 300 mg of  (4,4-difluoro-
cyclohexyl)methylamine. 367 mg of expected product are

obtained.

MH+ = 505.1; Melting point = 164-165°C (Isopropyl

ether/dichloromethane)

14 NMR (DMSO): 1.38 (m, 2); 1.78 to 2.12 (unresolved
complex, 4); 2.25 (s, 3); 2.65 (s, 3); 3.92 (m, 1);
6.28 (d, 1); 7.10 (t, 1); 7.46 (m, 1); 7.55 (m, 1);
7.66 (4, 2); 7.95 (4, 2); 8.07 (4, 1); 9.41 (s, 1);
9.67 (s, 1).

Example 138: 4-({4—[(4—Fluoro—3-methylphenyl)amino]-
pyrimidin-z—yl}amino)—N—methyl-N-{l-[(5-methy1isoxazol—
3—yl)methyl]piperidin—4-y1}benzenesulfonamide
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(m 1) ; 2.66 (s, 3) ; 3.62 (m 1) 6.28 (d, 1) ; 7.17
(t, 2) ; 7.62 (d, 2) ; 7.70 (m 2) ; 7.94 (d, 2) ;
8.08 (d, 1) ; 9.49 (s, 1) ; 9.66 (s, 1) . 15 Exanple
143: 4-({4-[(4- Fluorophenyl nojl pyri m di n- 2-

yl }am no) - N-net hyl - N-[ 4- transgethylanino)cyclohexyl]-
benzenesul fonapmmde FNO NSO - ."U" N-N N~ During
the chromatogr aphy step of exanple 142, both 20
fractions ar- ained including 171 ng of the

expect ed trs soner (nost oI r conpound) whi ch

crystallizes |sopropy t 499. 1;

Mel ting point: » et er 5NI NVR
(DVSO) : 0. 85-1. 1 did oo e N 719- 1.51
(unresol ved conpl 2 (m 2 2 (n1 1);

2.48 (9, 2) 264(s 5); 36(m 1) ; 6.29 (d, 1) ;
7237 idt ex@hpléd 62 (ska?)ing. #WAthm 20);mg. o (gegg}erated
d, .3 Le-vl)-

vhal G4 %e&%fsfvuar%p@iwﬂ%ﬂeﬁlﬁ fafS1 ik LBt a-y1)
ybh&ﬁbmeN—NenhyﬁyN;N1p¢rgdgpz4nyﬂ P@@P@éﬁ}ﬁ@?ﬁ?ﬁde

a0k eXel ONGXY| dohgpzeness! gaﬁamcb@mggmf O5-iheGhyl -3-

n r r r

12$oxa§péppaﬁgghﬂ%ﬁy oo’ Ocengecnengﬁeg ﬁ?gﬁﬂgte are

4ok Aibed.f | uor ophenyl )am no] -
pyrim din-2-yl}amino) - N-met hyl - N- (4- oxocycl ohexyl) 5

benzenesul f onan de (exanple 118) and 250 ng of 1
2Bt hyl sulskany| eMeyitdmone poboth fr adfRohd>4Fe (ISCPTORY

ob%g&ge%.cﬁl Egﬂéﬁ%a%ég nmg of the expected cis isoner
(19 : |

1H NMR (DMSO): 1.24 (4, 2); 1.57 (ad, 2); 2.01 (t, 2);
2.24 (s, 3); 2.36 (s, 3); 2.65 (s, 3); 2.76 (d, 2);
3.44 (s, 2); 3.61 (m, 1); 6.12 (s, 1); 6.27 (d, 1);
7.10 (t, 1); 7.45 (m, 1); 7.57 (d, 1); 7.62 (a, 2);
7.94 (4, 2); 8.07 (d, 1); 9.40 (s, 1); 9.67 (s, 1).

Example 139: 4—({4-[(4—F1uoro—3-methylphenyl)amino]—
pyrimidin—z—yl}amino)-N—methyl—N-(1—methy1piperidin—3-

yl)benzenesulfonamide

F

& o 201

Stage 1: 4—({4-[(44F1uoro—3—methylphenyl)amino]—
pyrimidin—z—yl}amino)-N—methyl-N-(1—H—piperidin-3-yl)-
penzenesul fonamide hydrochloride: The procedure is
carried out as in stage 4 of example 1, starting with
800 mg of 4—[4-(3—methyl-4-fluorophenylamino)pyrimidin—
2-ylamino] benzenesulfonyl chloride hydrochloride which
are reacted with 485 mg of 3-methylaminopiperidine-1-

carboxylic acid tert-butyl ester. 320 mg of expected
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pol ar compound) 4-({4-[(4-fluorophenyl)am no]

pyrim din-

2-yl }am no) - N-net hyl - N-[ 4-ci s(2-met hyl sul fanyl et hyl 10
ani no) cycl _ohexyl ] benzenesul f.Qnam de. M+ = 545, 3;

Mel ting point: 146C (I sopr'oﬁ&% ether) 1.01 (q, 2);

%;}%ggug% Zéres)éhléé 24)%#}111’%(153 (fﬁ_ga 1)an ;édliﬁén(ﬁ@ step
3hsidgba (dec@¥boBSyBtiom Tpagtion d‘folﬂow:m;g 1gr?gedure 2
Z%E é g3 &d 2) 7.70 (dd, 2); 7.94 (d, 2); 8.08 (d,

i g . 9.67 (s, 1). 20 Exanple 145:
4 ({4 [()4 Ell_uoigﬁl)lheér;g/i)am no] pyri ni di n- 2-

NG). - NTEL;! b 1ld @l’l,S(QSﬂ’ﬁﬂMgSUM:aﬁtyl e3h§lmg of
amn cycl ohexyl] benzene
& N$4N [N4lerlu)|é’§]°t “Re "@ﬁ?‘é(ﬁﬁ’%‘& 2‘31 ”‘t°é,§’ “Q)?&N vl
1%1nb>9t-lm me Hy1aat-i (QRs m@whtdamﬁédyllr) chemerm@ szlcl,eﬁ Ofy

ect ed frans t
V\ﬁ ecr G et 1?’ ﬁ’]él sopropy %fﬁtjfrom@%adhegyde,

Malt mey i rexpebtE@ Eiroomcsp@reetdpE@inesy - 174

NVR (DMSO : 1.00 (d, 2) 1.40 (t, 2); 1 52 (s, 1)1|_|
1.66 (m 4); 2.03{ 2.51 (t %) P

2085 (3, 48P 21269 *{hﬁl91;>°ln§ 63 &M %Oé%g%j gyhex/
' cﬁgéﬂameéﬂanéa 63 (d, 2); 7.70 (m 2); 7.94 (d, 2);
58 8 (d, 1); 9.48 (s, 1); 9.66 (s, 1). Exanple 146:
4- ({4 [ (4- Fl uorophenyl )am no] pyri m din-2-

yljsaninR) - (Naiv(gb-)c.l s{ ks hyleant nd3 cyenaleeRpVpIN- TP L ex,
pyrroié d| ){I etiwydg b?gzegf;sulj onamide G)F /2 M6\ (h,

5)
1)
2.60 (bd, 1): 2.68 (s, 3); 3.72 (m, 1); 6.28 (d, 1);
7.11 (¢, 1); 7.47 f(m, 1); 7.58 (m, 1); 7.63 (d, 2)

7.96 (d, 2); 8.08 (d, 1); 9.44 (s, 1); 9.70 (s, 1).

Example 140: 4—({4-[(4-F1uorophenyl)amino]pyrimidin—Z—
yl}amino)—N—methyl-N-[4-cis(dimethylamino)cyclohexyl]—

benzenesulfonamide

Following the procedure described in example 121,
starting with 600 mg of 4- ({4-[(4-fluorophenyl)amino] -
pyrimidin—Z—yl}amino)-N—methyl-N—(4-oxocyclohexyl)—

benzenesulfonamide (example 118) and 1.28 ml of
dimethylamine in solution in THF, two fractions are
obtained including 283 mg of the expected cis isomer
(least polar compound) 4—({4-[(4—fluorophenyl)amino]-
pyrimidin—Z-yl}amino)—N-methyl—N-[4—cis(dimethyl-'

amino)cyclohexyl]benzenesulfonamide.

MH+ = 499.1; Melting point: 222°C (Isopropyl ether)
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NOS-N N O N N 10 Follow ng the procedure described
in exanple 121, starting with 600 ng of

4- ({4-[(4-fluorophenyl)am no] -

pyri m din-2-yl}am no)-N-(4- Séﬁﬂcxd ohexyl)-N-(2-pyrrol -
i di n-1 -yl ethyl)benzenesul forram de (exan‘pl e 117) and 15

MOfaZN ol uti hyl.a bo f Raglhl 2
a1=1é Y¥Rai (RRFQ rrcljuuqogg?'ﬁﬁ &n;y r_g)l e expéég e(EJLI ghsq‘?@ )i
|50@@11(beas(turmdsaﬂ\caﬁmoomplexv({34> i(2- PVuo?%'phél)]yl )2-64
am no \Cl hyd ,amd )no)7.63 (d,
c§/§I o% :3”]7% q? p))':Ll)r’oI [ gl n- yldlet h)slxlanE}t wenegs i ”
29) anﬂdéo WH+ 2 569.-34 M8t |2ﬁ : (|so‘1p By1 P
e%hg%) ;H ll\l (DI\/SO) ;1.1 (d, 2) ; 1, 35 (t, 2) ; 1.49

51.60-1.74 (m 8); 2.17 (s, 3); 2.45 (m

4) 250(m '1); 2.58 (m 2); 3.17 (m 2); 3.53 (td,
1kxaﬁ 28 d1: 1)({¢- II4(Flu2ypphg@7lQamlgp]pyr7@1éaa 2-

7-92 0 ) cy2166
gl} i)nlngé Exglﬁ}p-lhgllh]ﬁtzl(-@ra}n)s (dithetByl8mikb) oy
4h(ei<9rlﬂ bénEenesopfiemaigei no] pyri m di n-2- yl }am no)
-N-. (4-transFupryl am no) cycl ohexyl) -N- (2-pyr-
rolidin-1-ylet zenesul fonamde 175 n F N SAN
N/ 1~ O'0"" NXM~N\ During ghd chromatography

step of exanple 146, Woth fract ! obt ai ned

including 89 ng of t e\ﬁxpe %ra omer (nost
pol ar compound) whi VSopropyI
et her.

During the chromatography step of example 140, both
fractions are obtained including 290 mg of the expected

trans isomer (most polar compound) which crystallizes

from isopropyl ether.
MH+ = 499.1; Melting point: 218°C (Isopropyl ether)

1H NMR (DMSO): 1.08-1.5 (unresolved complex, 6); 1.72
(m, 2); 2.03 (m, 1); 2.10 (s, 6); 2.63 (g, 3); 3.6 (m,
1); 6.29 (4, 1); 7.17 (t, 2); 63 (4, 2); 7.71 (m, 2);
7.94 (4, 2); 8.08 (d, 1); 9.49 (s, 1); 9.57 (s, 1)

Example 142: 4—({4—[(4-Fluorophenyl)amino]pyrimidin—z—
yl}amino)-N—methyl—N—[4—cis(ethylamino)cyclohexyl]-

benzenesulfonamide

N o |

Following the procedure described in example 121,
starting with 600 mg of 4- ({4-[(4-fluorophenyl)amino] -
pyrimidin—2-yl}amino)—N—methyl—N—(4—oxocyclohexyl)-

benzenesulfonamide (example 118) and 1.28 ml of ethyl-
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M+ = 568.3; Melting point: 128C (Isopropyl ether) 1H
NVR (DVMBO) @ 0.97 (m 2); 1.41 (m( 4)';o 1 6 (m 43;

10 1.84 (d, 2): 2.13 (m 1): 2.21 (s, 3): 2.45 (t, 4):
2.578 (m 2) 3.15 (m 2); § 2 (m 1); 6.29 (d, 1):
;é?(t 766(d 2): 716 (dd, 2): 7.93 (d. 2):
g%fnﬁd 1 ]_%ﬁﬁg Py %h S%é%h(fraéiloﬁg E@@nﬂﬁtalned
1 ¢Pa4- E”[O(Ztl rophenyl yam no] pyri m d

yihaDuanyg N-Jr @ peg gy:bf Nt nerppcHieer Faﬁn 1189‘1“";’r (least

ben ene | d )
pesltanamae |4 NeNTuck@ndhpl Smpeolipyrinidin

ezavriol}emmottﬁrmetabywwhF[Jréoggra%tgn&amm%Cygloﬁgxﬂ1 -

1BQEEQMEBhQEBthBdé one and 1.15 g of

2-propargyl amne, 2.3 g of expected product are

obt ai ned. Stage 2: The procedure is carried out as i n

siage-440b . 125Mesatpbepdintar LB8YCwilLROBIOPNE 6Fher)

4-({4-[(4-fluoro- phenyl)anino] pyrinidi n-2-yl}am no)

benzenesul fonyl chloride hydrochlorlde and 250 of

( 1HmeMEy | (OMRO) : i O B241yP8 prliepEegPraRtn&C n‘g?) H

43§%‘3t %ﬂ?ﬁg?%o’fgﬂeza@% obt aimeds) ; 2761 Me =2); 2.63
l sopso h

Do)y 2580 (B ) S5 inetl [ hYs 45 ) %ﬁgNB/Rl7 ,

g)z) 277%z(d(d 2)2 163 7117c(scm 1)2 3 71994 md1)2) 4. 8204 (d. 1)

7.60-7.70 (m 4);

798@9(0‘5' 2"))' 5.5 d i s the. 1y,

1). Exanpl e 149: F (bs, 1) 5 9.63 (bs,

4[ 4’&% g% UOQORWEFV O@UFﬂHHﬂBﬁHéHyﬂTkﬁ&no]pyrlmldln 2-

1 (et hyl pi peri dinc 4 ylobanssng ) -

@lﬂﬂﬁanMﬁNﬁ@qthYLi -mn§§s hy YT 1]

benzenesulfonamide

1.28

During the chromatography step of example 142, Dboth
fractions are obtained including 171 mg of the expected

trans isomer (most polar compound) which crystallizes

from isopropyl ether.

MH+ = 499.1; Melting point: 178°C (Isopropyl ether)

1H NMR (DMSO): 0.85-1.15 (unresolved complex, 5); 1.19-

1.51 (unresolved complex, 4); 1.82 (m, 2); 2.2 (m, 1);
2.48 (g, 2); 2.64 (s, 3); 3.6 (m, 1); 6.29 (&, 1); 7.17
(¢, 2); 7.62 (4, 2); 7.70 (m, 2); 7.96 (d, 2); 8.08 (d,

1); 9.48 (s, 1); 9.66 (s, 1)

Example 144: 4—({4—[(4-Fluoropheﬁyl)amino]pyrimidin—z—
yl}amino)—N—methyl—N-[4—cis(2—methylsu1fany1ethyl-

amino)cyclohexyl]benzenesulfonamide
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k% N az~N, O N~N St age 1:

Benzyl et hyl (I - met hyl pi peridi n-4-yl)amne: As in
exanple A starting with 2 g of 1-nethyl piperidin-4-
one and 2.8 g of N—benzyletq I, amne, 1.3 g of
expected 15 product are obtalned Stage 2: Fol |l owi ng
the processg_d ribed in stage 2 of exanple 30, 700
ng of ethyl t hyl pi peridin-4-yl)- amne are
obtained fro of benzyl tnyl(l 20

met hyl pi peri di n- 4- I)an1ne he procedure is

carried out as i ge A xa startlng W th
600 ny of 4-({4-|(4-§
i an1no)benzeHesquonyI 25

phenyl ) am no] pyri
chl ori de hydrochlorlde mhlch are rﬁgcted W th_225 ng 121,
oFolébhyhgl atehy | proesdar - 49¢PFARPRE. Fdb n§rofT
Eégs gﬁggycgogrﬁ t s obt di neds - MtorodBenyl) ) amino] -
0|nt 54C so r opyl K
et o

( DMS@)nldlnré o, a@)m

(ben%kne%ulko&&ml?k 2, maxdmpl€)11§)16 @qd.zg 25%!33 of
d

(&dme§yygfug§gFglé%?&iéH%? :Bh %f%ﬁéf%ng%?re obBaine
cis om er (least

9.ib%z1uslint) . 2801%@ Eﬁan’p‘nl@ 133gpecte
| é ] din-
fpﬁlagycégﬁ¢§ﬁyép'@er'qLWéﬂ Yhhoﬂobh n&ﬂ%amlno pyrimic

oraphenyT ) am noJ pyri_mi y j
bzl o

zdneairfomairines iy 1o Ny bﬁexCGScS%q aefrﬁn?\%r&”ﬁ
fanfind) {:ﬂ/cﬂoﬂé{flllﬁrﬁﬂw])fmmqurl m di n-2-yl }-

amn0)- nmet hyl - N- pi peri di n-4- ylbenzenesulfonanlde
hydrochl ori de (exanple 8) are reacted with 1.4 q:
MH+ = 545.3; Melting point: 146°C (Isopropyl ether)
1.01 (g, 2); 1.28 (m, 2); 1.40 (q, 2); 1.53 (bs, 1);
1.81 (4, 2); 2.02 (s, 3); 2.24 (m, 1); 2.49 (t, 2);
2.63 (s, 3); 2.65 (¢, 2); 3.62 (m, 1); 6.29 (a, 1);
7.17 (¢, 2); 7.63 (4, 2); 7.70 (dd, 2); 7.94 (d, 2);
8.08 (d, 1); 9.49 (g, 1); 9.67 (s, 1).
Example 145: 4—({4—[(4—F1uorophenyl)amino]pyrimidin-2—

yl}amino)—N—methyl—N—[4—trans(2—methylsulfany1ethyl—

amino)cyclohexyl]benzenesulfonamide
FQ '
\/
20
o %N’A\w/s\\

During the chromatography step of example 144, both

fractions are obtained including 230 mg of the expected

trans isomer (most polar compound) which crystallizes

from isopropyl ether.

Melting point: 171°C (Isopropyl ether)

MH+ = 545.3;




(1- et hoxycycl opropoxy)trinethylsilane in the presence
of 530 ng of sodi um cyanoborohydride in 20 ml of 10
nmet hanol . The reaction nediun1is |l eft at 60C for 38
hours. After concentrating t Q dryness, taken.up in a
10% sodi um car bonat e solut|3h the nmediumis extracted

three tine [;ONE) ha ol Ne. Or gani g @Qa5@;|51),
d?HeHW%veg%ﬁ%%nesfu§$ gﬁf agg conggntrgfed tg 15
dlyaesshn28@ n920m3exbectéd,pr%d@%t (55 e bt aPned dfftrer?
Ng sgra?{‘y %nf?’ 'CQ)COWWGB Ve 24976129 (4, 1),-

|ng pgoi h Isopro
evhen/ ditchl Bt onst- Wa%ne dzo b N %/DI\Q’@O) i1.18%¢d,'Y)
5 lo84 (6M 19) 5.1a%s m ) 9,662.30 10 2. 48
(unresolved complex, 4); 2.65 (s, 3); 2. 84 (d, 2) ;
3.63 (m 1) : 6.27 (d, 1) ; 7.19 (t, 2) ; 7.66 (d,
thaﬂ 12 48, zy {21 934(—a~;uz>)r~op®ewl(>@mlll)ﬂwr&@lé% 2"

| &ééﬂﬁPﬁ8p ntylflf Fggﬁ??%hﬁnégr Slgﬁfgyl) -2
 apyrebpydim-di-yleciyila menenesyilienadiin®s- yI benzene- -

sul f onam de hydrochloride 178 - F N NIH N/ NG N
NH H Stage 1:

4- (3-tert-But dxygarbonyl am nopent yl arjl no)
piperidine-l-carlic acid tert-bytyl ester: As in
exanple A startT™sg wyth 3 g of é-o opi peridine-1 5

carboxylic acid tert-futyl ester ‘@ 8¢ g of
(3-am nopentyl)carb Naci “butster, 4 g of
expected product argl obflai n tgge W E3

- Ami nopentyl) -4 - ({'N4 -N - f | uorophenyl) -
Following the procedure described < in example 121,
starting with 600 mg of 4- ({4- [ (4-fluorophenyl)amino] -
pyrimidin-z-yl}amino)—N-(4—oxocyclohexyl)-N—(2—pyrrol—
idin-1-ylethyl)benzenesulfonamide (example 117) and

15 1 ml of a 2N solution of methylamine, both fractions

are obtained including 260 mg of the expected cis

isomer (least polar compound) 4-({4—[(4—f1uorophenyl)-
amino]pyrimidin—z—yl}amino)—N—(4—cis(methylamino)—

cyclohexyl)—N-(2-pyrrolidin-1-ylethy1)benzenesulfon—

10

20 amide.
MH+ = 568.3; Melting point: 189°C (Isopropyl ether)

1H NMR (DMSO): 1.1 (d, 2); 1.35 (t, 2); 1.49 (bs, 1);

55 1.60-1.74 (m, 8); 2.17 (s, 3); 2.45 (m, 4); 2.50 (m,
1): 2.58 (m, 2); 3.17 (m, 2); 3.53 (td, 1); 6.28 (a,
1); 7.71 (¢, 2); 7.67 (4, 2); 7.70 (dad, 2); 7.92 (a,
2); 8.08 (d, 1); 9.48 (s, 1); 9.66 (s, 1).

30 Example 147: 4-({4—[(4—Fluorophenyl)amino]pyrimidin—2-
yl}amino)-N-(4—trans(methylamino)cyclohexyl)—N—(z—pyr—

rolidin-1-ylethyl)benzenesulfonamide
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am no] pyri m di n-2-yl }am no) - N- pi peri di n-4-yl benzene-
sul f onam de hydrochl ori de: The procedure is carried
out as in stage 4 of exaqphe51_starting with 600 ng
of

4-[4-(4-11 uorophenyl am no) pyri m di yl am no] benzene-
sul fonyl chloride hydrochl oride angjgao ng of 4-(3 15
tert-but oxycarRQopy aninopentylanino) i peridine-|I-

car boxylic acidii:ﬂ butyl ester. ng of expected
product are thus a, ned after @n addrtronal step

usi ng a decarboxyl at i n reactron“tu O ng procedure 2
of exanple 8. 20 42; \ng ) = 264-267C
(1 sopropyl ether) ( ) © 1 d /2) 1.91
(qui, 4); 2.02 (qd, sxt, 5 (q, 2);

3.17 to 3.28 25 (unresolved co 1)
: DBrs82g( dthe) chqomﬁyoqxapgg e§?mpg qu both
f@éc(:'i@h%s%!féedol%lﬁl{@% 1né)udi7n§989bmg E ghd Oegpected

I

4£6b3r [i6bpiopgiloeBheet.hoxyphenyl ) ami no]
pyri m di n-4-yl }am no) - N-net hyl - N—(l met hyl pi peri di n-4
- 179 - yl)benzenesul fonam de F

Tivics eré@@cﬁ,rMeﬁﬁepar@@lééooﬁaﬁng ﬂ&SFW§Q§3#eﬁEh§5iow

Iex

which is therefore an illustration of the synthesis 5

SO OveSi. b.oF (B2 HINN%H N HNees m, 0
1.84 (4, 2); 2.13 (m, 1); 2.21 (s, 3); 2.45 (t, 4);
2.578 (m, 2); 3.15 (m, 2); 3.52 (m, 1); 6.29 (a4, 1);
7.17 (£, 2); 7.66 (4, 2); 7.70 (d4, 2); 7.93 (@, 2);
8.08 (d, 1); 9.49 (s, 1); 9.66 (s, 1).

Example 148: 4—({4-[(4-F1uorophenyl)amino]pyrimidin—Z—

yl}amino)—N—propargyl—N—(1—methylpiperidin—4-y1)-

benzenesulfonamide

(1—Methylpiperidin—4-yl)propargylamine: As in

example A, starting with 2 g of 1l-methylpiperidin-4-one
1.15 g of 2.3 g of expected

product are obtained.

Stage 1:

and 2-propargylamine,

The procedure is carried out as in stage 4 of
example 1 600 mg of 4-({4-[(4-fluoro-
phenyl) amino] pyrimidin-2- yl}amlno)benzenesulfonyl

chloride hydrochloride and 250 mg of (l-methylpiper-
80 mg of expected product are

Stage 2:
startlng with

idin-4-yl)propargylamine.
thus obtained.
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GF6C O0 %5 \NI ~NONI /~ON NNO\V/N
$C  ~N7 ~ NNN-N~ Schene 2 10 Stage 1:
2-(Methylthio)pyrimdin-4-ol: To a m xture containing
100 g of commercial 2-thiop r|n1d|n 4-0l, 60 g of
sodi um hydroxi de in 800 m" mater are added
dropMAse 38_m_of neth di odh n geded
MH+ 3 pt? ét?rrwﬁgté?g %glh?enggzagu?£é§%?&gg hour s. "
The 15 solutlon |s aC|d|f|ed with 135 m of acetic

mﬁ# gﬁ pyur§ Lnlaggeﬁrggeraiomq ;The. 08 (s,
t preC|p|tate 'S Itered and maf sey;r&ﬂ 2) ;
t Bives2wi7eh (dgoRd iwat-al. (&t dr) idriyi%Ty, expeg%ed

cgnpaungd arg) obtqp,nept 28) St ag&02:7.70 <m, 4),- 89 (d,
2- Ahlllnopyr|n1 i n-4-

t Bi 0) ByPRm(dirnddiof - ﬁge(BFSS VeaglnHEEEYLF)éf DIVF

containing 30 m of aniline. The reaction nediumis
kept stir n f8bhed *i%\h&no'i\bwﬁmw@nz@-
uEE&EEéEeéFEE 4 qgé éq %EPO %ectg Gompou nd,are ..
olgﬂ.c’;\lam&cho)]:&(}etSVégeT 31 methylplperldln enzene

4 % Q; N-%henylpyr|n1d|n 2-anmine: A solutlon
cén aining of .2 anlllnopyrlnldln 4-ol in 75 m of

PCC13 is heated OC for hours. After evaporation
of POC13, the cr --actlon produca;/s poured into an
5 ice-cold thCIB | ufion. 16 3 expect ed product
are obtai ned by f||tr ﬁn of re I pi jate. Stage
4: 2-[(2- Chloropyr|n1p|n no]b zeNg: sul fonyl
chloride: Follow ng t '-~~ e described in 10

stage 3 of exanple 1, star ing wwth 16.2 g of 4-chloro
Stage 1: Benzylethyl(1l- methylpiperidin-4- yl)amine:

in example A, starting with 2 g of 1-methylpiperidin-4-
one and 2.8 g of N-benzylethylamine, 1.3 g of expected

product are obtained.

Stage 2: Following the process described in stage 2 of
example 30, 700 mg of ethyl(1-methylpiperidin-4—yl)—
amine are obtained from 1.7 g of benzylethyl (1-
methylpiperidin-4-yl)amine.

Stage 3: The procedure is carried out as in stage 4 of
example 1, starting with 600 mg of 4-({a-[(4-fluoro-
phenyl)amino]pyrimidin—z—yl}amino)benzenesulfonyl

chloride hydrochloride which are reacted with 225 mg of
ethyl(1—methy1piperidin—4—y1)amine. 100 mg of expected

product are thus obtained.
MH+ = 485.1; Melting point: 154°C (Isopropyl ether)

1H NMR (DMSO): 1.14 (t, 3); 1.35 (4, 2); 1.62 (ad, 2);
1.86 (t, 2); 2.11 (s, 3); 2.73 (d, 2); 3.16 ( 2);
3.51 (m, 1); 6.28 (d, 1); 7.17 (&, 2); 7.65 (d, 2);
7.70 (dd, 2); 7.92 (&, 2); 8.08 (@, 1); 9.48 ( 1) ;
9.65 (s, 1).
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N- phenyl pyrim din-2-amne, 7.6 g of expected product
are obtained. Stage 5:

4-[(4-Chl oropyrimdin-2-yl)am no] - N-nethyl-N 15

(1- met hyl pi peridi n-4-yl) benieﬁesul fonam de: The
procedure is carried out as”i'n stage 4 of exanple 1,

Mmﬁegﬁl{% %ﬁéﬁﬁgi?%ggﬂaﬁdgnyg) 4{1({4 [(4

nEl@akébheﬁyhyhmlpe}pﬂrnmndyn)anyhgamingg §-Bet yl-
%gﬁgé\ﬁggsugﬁgﬁgg%g are thus obtained. Stage 6:
F

€. procedure described in stage 2,
starting vvlth onf
4-(2- chloropyr| Q- 4-yl am no) - N-
met hyl - N- ( 1- met hyY'pi geri di n- 4- yI nzepesul f onam de
and 25 0.428 g of 4- uor o- V@I am ne, 400
ng of expected profjucty ar 501.2 30
ok no

Exanpl e 153: 4-({4- enyl) i mdin-2-
yl }am no) - N- ( 1- rrethyl'bl € |d|n 4-yl) - N-{2[ 2R) - pyrr ol

é@&%bggzﬁ%{]etkli gifzgyesuééﬁggglggmkho]5§£1$1d1ﬂ@@5&1}
2ah2nbl~ thbyhgﬂpﬁrpdparAdymaﬁlN@p@pﬁprsulfonamlde
%Fr0|hgkg%15ecar99§§#ig §9'da£§”trééﬁﬁ@d83hﬂﬂ1 Assig of

start
ﬁeﬁhybpwpgpﬂ@pﬁo@ogﬁétrlﬁepﬁglﬁﬁéggﬁbelgf EhE pr?sence
2 Je2- &Rt hp 5scDi/:MnO| lcﬂya&eobof@wmydec aei d20 ml of

i R T
St3%9@1o&rsThex.ﬂwaicemﬂcen3raIamg @b O@WY@%S$n 1-5@15@% Wpoin 2
pﬁéﬁyggﬁ*] §$£86%$98 @%Fﬁtﬁgﬁ NG 1f ﬁ%dfﬁ&41§|éﬂt9acted

n- 2=yl am nol benzenesul f on 3/
three times with dichloromethane. The organic phase 1is

dried over magnesium sulfate and concentrated to

dryness. 280 mg of expected product are obtained after

chromatography on a silica column.

MH+ = 497.1; Melting point = 125-128°C (Isopropyl

ether/dichloromethane)

1H NMR (DMSO): 1.18 (d, 2); 1.54 (m, 2); 1.96 (g, 2);
2.30 to 2.48 (unresolved complex, 4); 2.65 (s, 3); 2.84
(4, 2); 3.63 (m, 1); 6.27 (@, 1); 7.19 (t, 2); 7.66 (d,
2); 7.72 (dd, 2); 7.93 (d, 2); 8.07 (d, 1); 9.51 {bs,
1); 9.69 (bs, 1).

Example 151: N-(5- -Aminopentyl) - -({2-[(a- fluorophenyl) -

amino]pyrimidin—4-yl}am1no)—N—plperldln-4—ylbenzene—

sulfonamide hydrochloride
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chloride hydrochloride and 497 ng of 2-[2-(1-nethyl-
pi peridi n-4-yl am no) ethyl]pyrrolidine-I-carboxylic
acid tert-butyl ester, 490 ng of an internedi ate are
15 isolated. After an additioﬂa*_step using a

decar boxyl ati on reaction ol i ng procedure 2 of

0
exanple 8, 163 expected product are obtained
([0] (20, 589).%9 (C=20.10, MOH)). 20 M =
554.2; Melting po 85C (I soprogyl et her/
di chl or onet hane) Exan'pr‘e 154: es', —H

4- ({4-[ (4-Fl uor ophen 'n@(w o

yl ) am no) - N- (1- net hyllpi peri -yl ) - 2- (tetrahydro-
25 furan-2-yl met hyl ) et Nyl [henZenes f onam de N %B@' N, ,
Oo\ N (Nz age 1:

(1- Met hyl pi peridin-4-yl) (tetrahydrof™Nuran-2- St
ylmethyl)am ne: As in exanple A stdarting with 1 g of
1- net hyl pi peridin-4-one in the preséegcg of 1.08 m of
30 G (tetrahydrofuran-2-yl) methylgmne, 1.7 g of
expected product are thus obtained. Stage 2. -
prsm@me i4s- @amr@dmnoxa@aqrﬂpowé@@wqment@mn&

%) ﬂ%l‘lﬂe; H—@Q:Qfﬂgacyclflc"' bé164- tf;éid@-r-lguty'lS?ester As in

am no) pyri mdin-2-y| am no] benz ul fon _
ciﬁmﬂm@ Wdr&gﬁqjﬂ% a\ﬁJdtIg17 g Z oxopgperldlne 1

eidpddainerd di Boddy! )fded by of lelsale-rz yandt hyd )%hiche of

fogqioaglfln@oeféltrezlgem gvarlﬁj)&nﬁgéngwﬁeert ?ﬁ})}edl\/EEeEhe 4 g of

paixie et B YT (dwsapreopy lokataiergd. di chl or onet hane) 10
Exanpl e 155: N-(1, 1- Di oxi dot etrahydro-2Ht hi opyran- 4-

! Qe 131 bizeriesin b te & 4 (47 £1inisohd A

amlno]pyr1m1d1n—2-yl}am1no) -N- plperldln 4-ylbenzene-

sul fonamide hydrochloride: The procedure is carried out
as in stage 4 of example 1 starting with 600 mg of
4—[4-(4—f1uorophenylamino)pyrimidin-z—ylamino]benzene—
sulfonyl chloride hydrochloride and 600 mg of 4-(3-
tert-butoxycarbonylaminopentylamino)piperidine—l—
carboxylic acid tert-butyl ester. 163 mg of expected
product are thus obtained after an additional step

using a decarboxylation reaction following procedure 2

of example 8.
MH+ = 542; Melting point = 264-267°C (Isopropyl ether)

1H NMR (DMSO): 1.53 (d, 2); 1.91 (qui, 4); 2.02 (gd,
2); 2.83 (sxt, 2); 2.95 (g, 2); 3.17 to 3.28
(unresolved complex, 4); 4.00 (m, 1); 6.52 (d, 1); 7.26
(¢, 2); 7.66 (dd, 2); 7.78 to 7.85 (unresolved complex,
4); 7.99 (bs, 3); 8.10 (d, 1); 8.84 to 8.99 {unresolved
complex, 2); 10.61 to 11.09 (unresolved complex, 2).

Example 152: 4- ({2- [ (4-Fluoro-3-methoxyphenyl)amino] -
pyrimidin-4-yl}amino) -N-methyl-N- (1-methylpiperidin-4-
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O NOsl:~ 0 CNOg N-15 Stage 1:

Benzyl (1, 1- di oxi dot et r ahydr o- 2H-t hi opyran-4
yl)methylam ne: As in exanple A, starting with 2 g of
benzyl (1, 1- di oxohexahydro- I | anbda*6*-t hi opyran-4-yl)-
amne in the presence of 1.37% “of a 370 solution of
for mal dehyde, 2.1 g_gf expected product are thus 20
opt BpereEenSE agEopamide

(1, 1- D oxi dot et r ahpyedr 0- 2H-t hi opyr an-4-yl ) -

met hyl ami ne: 2_1 g| of the conpound described in stage
1 undergoes a st ggenol ysis reaction according to
the 25 process d bed i n stage 4éof exanple 55 in

order to give 1.9 expected @raoduct. Stage 3: The

procedure is carried gyt as ipstad 0 exanpl e 1,
starting with 1.2 g [ 47 (¥ fhuoio GO
12z

phenyl am no) pyri m di | ap jbenzen Ul Monyl

chl oride hydrochl ori deNandN 774" ng of

(},,1-.diQxy etya- cording to the scheme below
h%B?S-é%%%ﬁ?%by?%ﬁgﬁ?§?§%%tﬁclanineg 140:§g % svnthesis
expéchedi s c SHFTRTP %R e 20t At hBECT 351 = 5(152l 1, %Y
Ngkhgﬁg BOiLRbve.251. 7C (I sopropyl ether/ - 183 -

di chl or omret hane) anpl e 156: o 3 L

N- ( k- Cycl apr opyl pi ridin-é-yl)-4-(%ﬂ- - — [tl_j:]
fl|dpo-37ﬁﬁfhoxyp' ﬁﬁl)pyTiﬁ?ﬂin-Z-V*Tgﬁino}-N-(z- Mo
pyrolsi di n-1-yl et hyl )’ benzenesul fonamde 0 1.-, 0 F N
OS~-N\ ON N azzt~, N' N Stage 1: tert-Butyl 4
4-1 ({4-[(4-chl oropyri mdin-2-yl)-

am no] phenyl }sul fonyl ) (2-pyrrolidin-|-ylethyl)am no]-

O‘\ LCl

|
F\é\ 6 ¢ Q\S,rlq 5 (LN /@’s“o
N ) C —f——r—
Y P S LS A
v N P
N 7 N N
CLO ™ s
NN

Scheme 2

Stage 1: 2- (Methylthio)pyrimidin-4-ol: To a - mixture
containing 100 g of commercial 2-thiopyrimidin-4-ol,
60 g of sodium hydroxide in 800 ml of water, are added
dropwise 38 ml of methyl iodide. The reaction medium is
kept stirring at room temperature for 24 hours. The
solution is acidified with 135 ml of acetic acid and
left for 24 hours in a refrigerator. The white
precipitate is filtered and washed several times with
cold water. After drying, 60 g of expected compound are

obtained.

Stage 2: 2-Anilinopyrimidin-4-ol: 39 g of 2-(methyl-
thio)pyrimidin-4-0l are dissolved in 500 ml of DMF
containing 30 ml of aniline. The reaction medium is
kept stirring under reflux for 24 hours. After the

usual treatment, 35.81 g of expected compound are

obtained.
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pi peri di ne-|-carboxyl ate: The procedure is carried out
as in stage 4 of exanple 1, starting with 4 g of 4-[(2
10 chl oropyri m di n-4-yl)am no] benzenesul fonyl chloride
in stage 4 of exanple 152 ?@6 3.92 g of
4-(2-pyrrolidin-|-

| th | t abug
K T e S s gtasson
expees bolingnpeugd o €21 3o} Bieepy T Sihget 201 18 75 mi ©

?ééfB[gé_g %8 ﬁtnﬁﬁﬁeéygw¥nd)HHHﬂEﬂ-After evaporation

) - N di n- 4- l .
P b 2ol N L Sl N (R an

procedyia m@ﬁ@da bedliumishageld. mfgemmbap@szed product
startin

tert
4aFF{Qb??AnEﬁ|BYoE%?Fﬁ?BF§£2°§F ke ﬁng1pltate
phenyl } sul fonyl ) (2- pyrrolidin-I- y|ethy|)an]no]p|per-

di | aml Qe f
L e s o ey TR

mediL&beyar ehilooiidiesd FOALs ngn t&m Rn;lg%q]%@
thﬂggafab%y@&a éqactgm@.ch)r@&m 1. :pr@cefiu&eclzloro-
(0]

le 8, [ 'of_expected produc tuot
obt @R WRPYSFQ@élg 2TREYPFoce ?e 9 s %ar%FQESted procuc

Shak! bpgawked.l g  of
4-({4-[(4-f|uoro-3-nethoxypheny|)an1no]pyrln1d|n 2 30
yl }am no) - N- pi peri di n- 4-yl yrrolldln I | et.h
b@mégﬁesulﬂeﬂaﬂrdhlobbaynemlﬁhnsgaﬁé ) anyRel o ?EP

eth ﬁ&g&gbgggaggxmi HEBEé!hé'sh@B@narZidﬂg of - 184 The

uct are us obt aj ned 4 oéoeiample 1,

Ive:lxtchgiup;@. s = cazgee| ¥ op§l Bt hEFAY
méggquﬂpthawgihS 1 VR (BNBC» 2-Q.( ZSCbﬁerElem@d38 2-

dg
()yl :gwq]&enzwe#]f?ny]lt 5’1’11%%1%”6%94 V;e ZCngépgﬁzS of
:ji;;mﬂhéﬂhﬁﬂgmpeﬁﬂdln{ﬂ{yi @ming: B:8 Sof3Fxpected

631 g}g%g, 310 7.20 (t, 1); 726(m
1)pr %)c? 7.94 (d, 2) : 8.09 (d,
9.49 (bs 1) 9.68 (bs, 1).

Stage 6: Following the procedure described in stage 2,
starting with 1 g of 4—(2—chloropyrimidin—4—ylamino)-N—
methyl-N—(1—methy1piperidin—4-yl)benzenesulfonamide and
0.428 g of 4-fluoro-3-methoxyphenylamine, 400 mg of
expected product are obtained.
MH+ = 501.2
Example 153: 4—({4—[(4-F1uoropheny1)amino]pyrimidin—2—

yl}amino)-N—(1-methylpiperidin—4—y1)—N—{2—[(2R)—pyrrol—
idin-2-yl]ethyl }benzenesulfonamide
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Exanpl e 157: 4-({4-[(4-Fl uorophenyl)am no rimdin-2-
yl }am no) - N-nmet hyl - N- (4-ci s{1-[ (1- nethyl % ICI—)l}/pyrrol - 3-
15 yl ) met hyl ] am no} cycl ohexyl ) benzenesul f onanide F O
LN/ A\ 0 I NLN\ ~"*"N/ _NFollowng the procedure
descri bed in exanpl e 65, “sttétt ing with 2 g of the

conpound of exanple 47 (60/40. .traps L ] '
Commouns oL FXRTL 6T (0LA0sal h2s pods et NCE)
Itﬁyﬁia&%ﬁiﬁe; 0- bavBoayhiat e cbf terhobebipolifier: AS 1n
rin chro r , b f IS idin-4-
o%’l‘%‘i“ﬁ%ﬁ ?m?ﬁ&?ﬁ%ggﬁ’q% (}f%t hrbef &ﬁﬁﬁ ed %ﬁ?fr?c;%n % e
(1easttipel arpmarepmamd) o225 M2 9 5631 é(hﬁ?pTaemll%%g&yl)—
4?%]4_;6“?1%9%%9?58*%1@@ N3y igErdi-budkyl ester, 1.3 g
ytanm no) - N- et hyl - N- 4-trans%l-%&l-.rret hy/ d I—l-pé/drsoégﬁ -
Jof| pamelpedamtRsuScl SRR Xy BeRPEREETPT crarli d& -/ 185~
- 5N, PE, N oN1k,14e0®)) .LN\ N ~/ ' N During the
chromat ogr aphy step of exanple 157, both fractions

are obtained including 290 ng of the trans |so
ner.
Mot 256421 ExenprocEsire is carried out as in stage54 of

4- ({41 (4-Fl i i o
yF th% 1 u%&%&&gﬁ%%é?ﬁ%?ﬁ]ﬂ?ddﬂ% | No2- 4-[4-(4-fluoro-

) <N net ? :
- phenyllphémnze L s e L no) banzeh 2 Tohyhl 0ot -3

chloride hydrochloride and 497 mg of 2-[2-(1-methyl-
piperidin-4—ylamino)ethyl]pyrrolidine-l-carboxylic acid
tert-butyl ester, 490 mg of an intermediate are
isolated. After an additional step using a
decarboxylation reaction following procedure 2 of

example 8, 163 mg of expected product are obtained ([O]

(20,589). = -13.9° (C = 0.10, MeOH)).
MH+ = 554.2; Melting point = 85°C (Isopropyl ether/
dichloromethane)

Example 154: 4—({4—[(4—Fluorophenyl)amino]pyrimidin—2-
yl}amino)-N-(1—methylpiperidin—4—yl)—N-[2—(tetrahydro—
furan-z—ylmethyl)ethyl]benzenesulfonamide

Stage 1: (1—Methylpiperidin—4-yl)(tetrahydrofuran—z—

ylmethyl)amine: As in example A, starting with 1 g of
1—methy1piperidin—4—one in the presence of 1.08 ml of
C—(tetrahydrofuran—2-yl)methylamine, 1.7 g of expected

product are thus obtained.

Stage 2: The procedure is carried out as in stage 4 of
example 1, starting with 600 mg of 4-[4-(4-fluoro-
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35

NOLN.., N/ 1 S1ON NLN\ Stage 1:

1- Met hyl - (8- net hyl - 8- azabi cycl o[ 3. 2. 1] oct-3- yl)am ne:
As in exanple A starting with 3 g of

8- met hyl - 8- azabi cycl o[ 3. 2. 1] a- 3 one in the presence
15 of 21.55 m of a 2N solutl %n “of nmethylamine in THF,

THe Ry SEBERP Lo S BT I od YaPTAR0) BB PRAs a6 Exanpl o

lchsbatéeng vv'hyﬁraahlmgldfe 4- [ #0@-f | Forbpo  ©of (1-
phepyl am ng r esu ﬁﬁ@fh 1) ,
ﬂﬁgﬁygglﬁy%?éc Ior %%gﬁgéghgakgﬁﬂ%gﬁ 2 y1)amine

1-ne
ne0hyhg8odz abbegted] EOZIPP]U@@t a&wlq%ﬁ %P né"‘%fform of
ﬁépgggggleogpggggeare thus obtained. 25 NH+ = 497. 2;
trng point = 184.5C (Isopropyl ether/
di chl or onet hane) Exanpl e 160:
4Mf—1{+2 1 (8aMebhylmet-tfintpr pphenyld akBaef- (Isopropyl ether/
d|n anlno) N-{1-[(1-nmethyl -1 Hpyrrol-3-yl)-
3@1 ﬁ§PFﬁ|%8% 4-yl }benzenesul f onani de - 186 N
CS~-N N O N CLNM N As in exanple A starting with

ZEO 1 geRe r%tqulox:Ldotetrahydro 2H- thlopyran 4-
or o- 3- net hyl enyl) f] (ri.m

aurﬂrhoﬁ N-{ﬁet[r{w fmu@rﬁ@healmlr @mlgﬂ ggnnf- ,}‘%ge %xo) -
X%@Eh%l%@%ke%%@ui@o&&mQEeﬁethyI pyrrol e- 3- car box-

al dehydé, ill ng of expected product are obtained. Mt
= 564.2 10 1HNI\/R DVSO) : 1.14 (m 2); 1.76 (m 2);
2.18 (s, 3); . 2.73 (m 2); 3.13 (s, 2);
3.47 (s, 3); 5.78 (m 1) 6.22 (d, 1);
6.46 (m 1); 7.06 (%,'}) 7.0 (m 1);
7.47-7.63 (d

oL

Stage 1: Benzyl(1,1—dioxidotetrahydro—2H—thlopyran—4—
yl)methylamine: As in example A, starting with 2 g of
benzyi(1,1—dioxohexahydro-1lambda*6*—thiopyran—4—yl)-
amine in the presence of 1.3 ml of a 37% solution of
formaldehyde, 2.1 g of -expected product are thus

obtained.

Stage 2: (1,l—Dioxidotetrahydro—2H—thiopyran—4-yl)—

methylamine: 2.1 g of the compound described in stage 1
undergoes a hydrogenolysis reaction according to the
process described in stage 4 of example 55 in order to

give 1.5 g of expected product.

Stage 3: The procedure is carried out as in stage 4 of
example 1, starting with 1.2 g of 4-[4-(4-flucro-
phenylamino)pyrimidin—z—ylamino]benzenesulfonyl

chloride hydrochloride and 774 mg of (1,1-dioxidotetra-
hydro—2H—thiopyran—4—yl)methylamine, 140 mg of expected

compound are obtained.

MH+ = 506.1; Melting point = 251.7°C (Isopropyl ether/



10

15

20

25

30

unresol ved conplex, 3) ; 7.88 (d, 2) ; 8.02 (d, 1) ;

9.37 15 (s, 1) ; 9.63 (s, 1) . Exanple 161:

4- ({4-[ (4- Fl uor ophenyl ) am no] pyri m di n- 2-

yI}anino)-N—(l-nethyIpipe[ig% -4-yl)-N-[(1-nethyl -1 H

pyrrol -2 yI)nEthyI]benzenes Mfonamde F/ N \ I N %
N.%_ _20 St

(qlﬁk%ﬂﬁ?B?gg??ﬁ?n 4-yl) (1-nethyl - 1H pyrrol - 2-

ylmethyl)amne: As in exanple A starting with 3 g of

mer di-dyc988rbBy l?@p@f@&@ﬂce _ol)24-1G4g (4
grro nethylg?1 2 g 9%
ekpeored3- mstbpﬁﬁnbﬁnﬁiéPYﬁa§lébPa?n¥ a Qa he
P S1€ B0194bnasnkBustagamddef - 187
§g§§p§£algtér FES gﬁ?h goonnguof 4 -(4-fluoro-
phenylan1no)pyr|

chl ori de hydrechl

d|n 2-yl am no] berjzenesul f onyl
ride and 330 ng of'N( 1-nethyl -

pi peridin-4-yl) thyI-IFprrroI-Z yl met hyl )am ne. 5
80 ngy of expect ound are t obt ai ned. M+ =
550.2; Melting polnt L 129C (Iso yl~gt her/

di chl or onet hane) 10 opl e %

4-[4-(3,4,5-Trifl uofjophenyl 0)0 N

pyrim di n-2-yl ani no (1- net ymvaridi n- 4-
yI)benzenesquonanide F ' FA N% N NWo | NN~

"\ FoII n proge g-descrhbedopprimaden62efyl) -
(ol b ogedu gescerioices:

46@24@Hm®@ﬂﬂhlﬁﬁLﬁQ$¥4-¢ yrraiféln 1-ylethyl)amino] -
ag; )i RI NV chckyTRidey! priper petbneduyk) Benzeaeried out

as in stage 4 of example 1, starting with 4 g of 4-[(2-
chloropyrimidin—4—y1)amino]benzenesulfonyl chloride in
stage 4 of example 152 and 3.92 g of 4-(2-pyrrolidin-1-
ylethylamino)piperidine—l-carboxylic acid tert-butyl
ester obtained in stage 1 of example 89. 6.67 g of

expected compound are isolated.

Stage 2: 4-({4—[(4—Fluoro-3—methoxyphenyl)amino]—
pyrimidin-2-yl}amino)-N-piperidin-4—yl—N—(2—pyrrolidin—
1—y1ethyl)benzenesulfonamide: Following the procedure
described in stage 2 of example 152, starting with 1 g
of tert-butyl 4—[({4—[(4—chloropyrimidin—2—y1)amino]—
phenyl}sulfonyl)(2—pyrrolidin-1—ylethyl)amino]piper-
idine-1-carboxylate obtained in stage 1 and 300 mg of
4-fluoro-3-methoxyphenylamine, g22 mg of an inter-
mediate are isolated. After an additional step using a
decarboxylation reaction according to procedure 2 of

example 8, 720 mg of expected product are obtained.

Stage 3: The procedure is carried out starting with 1 g
of 4—({4—[(4—f1uoro—3-methoxyphenyl)amino]pyrimidin—z-
yl}amino)—N—piperidin—4-y1—N—(2—pyrrolidin—1—ylethy1)—

benzenesul fonamide obtained in stage 2 and 920 mg of

(1—ethoxycyclopropoxy)trimethylsilane. 21 mg of
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sul fonam de and 0.950 g of 3,4,5-trifluorophenyl am ne,
800 ng of expected product are obtained. 20 Mk =
507.2; Melting point = 226.9C (Isopropyl et her/

di chl or omet hane) Exanpl e 16%84 - ({4- (3,

4-Di fl uor ophenyl ) am no] -

s%%é%%%@e%ﬁ%ﬁ’%{npgg%d%ui h?%%%éénégul(?gtngﬁ de25F \

I I "SINN/\ Im" /I ONN Follow ng the procedure
described, in examplg 129, 5t artingoatt 18P ragyaf ether/
4§]§T4-‘[(gj,‘g dlfl%fl%rop ey Ty 188 - o

adiob} pyomathdane2-yl } ami no) - N- et hyl - N- pi peri di n-4-yl -
benzenesul f onam de hydrochl ori de obtained in exanpl e

106 and 230 of rreth Vi n 0 f

deEi MMB d rid G o R n% thq%rrpé ng&ggch
C!‘LYt&éaU kzes Jﬂx@”ﬁcﬂlﬁrédsopbmpyéxet ler;- o[;g)’;\ﬁgglbﬁet Hka)nel 2.15
m xt ur SORPDOLY]| 6) ;
et(FlerF? di cl?l ort tzﬁdnc’g él%n%x mnre o8 aa. 1);
43( £4- Ej(ta 41Dnyu6ELo§JG”Ee,nyB E\mfngi{l Yy 11)7 ; I16]3H(- )’
pyr n- Y Y7 et hyl.6 2) i
piér’?g] df ‘vl va’e ;/TF]%DI pngl; ."g. n- i agbgn ne%ul6f on 91
F7F9@8 (4,1 2): .09 Nan 1)\ f5 Rs r'rpl e ok ?aftl r%g
with 340 ng of regenerated

4- ({4-[(3._.4-diflugr hen i i di ThaE1R)2 -
_.Bﬂ%tg_-&/l_ﬂk pi pe(({‘l X:l )“63 r? %ﬂzﬁ%—]g}?ﬂ( exanlpl e
vl}amino) -N-methyl-N- (4 ClS{l [ 1 methyl -1H-pyrrol

yl)methyl]amino}cyclohexyl)benzenesulfonamlde

Following the procedure described in example 65,
starting with 2 g of the compound of example 47 (60/40
trans and cis mixture) and 410 mg of methyl pyrrole-3-
carboxaldehyde makes it possible to have a mixture of
two compounds . During the chromatography, both
fractions are obtained including 310 mg of the expected

cis isomer (least polar compound) .

MH+ = 564.1

Example 158: 4-({4—[(4—F1uorophenyl)amino]pyrimidin—Z—
yl}amino)-N-methyl—N—(4-trans{l—[(l—methyl—lH—pyrrol-B-

yl)methyl]amino}cyclohexyl)benzenesulfonamide
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,product are obtained. 5 MH# = 573.1; Nbltlngégohg

106) and 90 ng of 1-nethyl-|H pyrrol e-3-carbal dehyde,
216 ng of expected product are obtained. 20 Mk =
568. 2; Melting point = 149-152C (I sopropyl

et her / di chl or onet hane) Exanglg 165: 4- ({4- [ (3,

4-Di fl uorophenyl) amno] 2

pyrimdi ng2- am no)-N-nmethyl -N-(1-{[1-(1, 2,3)thia-
di azol - 4 yI' yI}piperidin 4-y1) benzenesul f onam de
FFI: A I ONN N \ 14 As in exanple A

startlng mnth 35 ng of rege gnate- - 189 4 - ({ 4 -
[ (3, 4 -difluo I .-' mdin- 2 -yl
}am no) - N-net yI [ di o- o 3 z €Sy fonam de

(exanmpl e 106) (
1, 2, 3-t hi adi azol e- 4 carbaldehyde 271 expect ed

1P2r1i78C thsomwatﬁmhﬂl &St ot hERET both
166, 45604 [a(x?e 4Bk bl weaophesyhd ang nalo0leg of the trans
yr|n1é|n 2-yl }am no) - N-net hyl - N-{ 1-[ (5- net hyl i soxazo
-1§DVFFﬁethyl]p|per|d|n 4- yI}benzenesquonan1de FFN
"S% N/ "ONNO N\ As in exanple A, starting with
350 igenerated

4 FA‘[%§44 d|f|uorophenyl)an1no]pyr|n1d|n 2- yl}an1no)

- 15 N-net hyl - N-pi peri di n-4-yl benzenesul f onam de

( w: and (90 @ -of sty 13 dnsioxd zotg midin-2-
Cyl}amino)—l\f—methyl-N-(8-methy1-8azabicyclo[3.2.1]oct—3—

yl)benzenesulfonamide

F\@\
|
N [N,
s (
)\ /©/ N\

Stage 1: l-Methyl—(8—methyl-8—azab1cyclo[3.2.1]oct-3—
yl)amine: As in example A, starting with 3 g of
8—methy1—8-azabicyclo[3.2.1]octa—3—one in the presence
of 21.55 ml of a 2N solution of methylamine in THF,
1.2 g of expected product are thus obtained.

Stage 2: The procedure is carried out as in stage 4 of
example 1, starting with 600 mg of 4-[4-(4-fluoro-
phenylamino)pyrimidin—z—ylamino]benzenesulfonyl

chloride hydrochloride and 270 mg of 1-methyl- (8-
methyl—8-azabicyclo[3.2.1]oct-3—yl)amine. 70 mg of

expected compound are thus obtained.

MH+ = 497.2; Melting point = 184.5°C (Isopropyl ether/

dichloromethane)

Example 160: 4—({2—[(3—Methyl—4-fluorophenyl)amino]—
pyrimidin—z-yl}amino)-N—{l—[(1fmethyl—1H—pyrrol-3—yl)-

methyl]piperidin—4—y1}benzenesulfonamide
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244 ng of expected product are obtai ned. M+ = 570. 0;
Mel ting point = 204-206C (Isopropyl 20

et her/ di chl oronet hane) Exanple 167:

4-[4-(3,4-Difl uorophenyl am ﬁg) pyrim din-2-

yl ami no] - N-[ 1- ( 2- hydr oxy- 2- thyI propyl)p| peri di n- 4-
yl ]-N-net hyl benzgnesul f onam de 1 NOOH I /~\
ONNV | 25 Thg _procedure is carrled out as in
exanpl e 49, sta 19 with 200 ng of

4-14-(3, 4-di f1 ugrophenyl ani no) pyrim di n-

2-ylam no] - N-netF
(exanpl e 106) which e rea II t 95 m of 1,2

190 epoxy- 2 -netHyl popa

(power: 200 W te

product are thus obt . - LN

poi nt = 234-235C (|sopropyl et her/ di chl Qr oyret hane)

Exanpl e 168: 4-({4-[(3-Methyl -4-fl uorophenyt) ani no] -

10 pyrim din-2-yl}am no)- N (1-nethyl piperidin-4-yl)-N ,
%f UL\? %a%h)l ng}hyé&ap@mgne\ﬁlﬂhf opayifig of Nefeherbted

@) ﬁ St age 1: din-2-yl}-
(2-4{Bi- d)&éséllﬁ@[r@ -Sraec P LPREPYLA AT IR RREATE S 8rn .
AS s o jxgagk@h§1_@L Pilped Adint- -F 1peafzehesudifoxaniths

Spg;%%p1%]Q%%%n 8 %he %nd 2. 2% gm8£h§fraﬂyng?EUXLcarbox—

aldehyde, 111 mg of expected product are obtained.

MH+ = 564.2

1H NMR (DMSO): 1.14 (m, 2); 1.76 (m, 2); 2.18 (s, 3);
2.59 (s, 3); 2.73 (m, 2); 3.13 (s, 2); 3.47 (s, 3);
3.53 (m, 1); 5.78 (m, 1); 6.22 (d, 1); 6.46 (m, 1);
6.51 (¢, 1); 7.06 (t, 1); 7.0 (m, 1); 7.47-7.63 (d
unresolved complex, 3); 7.88 (@, 2); 8.02 (4, 1); 9.37

(s, 1); 9.63 (s, 1).

Example 161: 4—({4—[(4-F1uoropheny1)amino]pyrimidin—z—
yl}amino)—N-(1-methylpiperidin—4—yl)—N-[(1—methyl—1H—
pyrrol—2—yl)methyl]benzenesulfonamide

F N
g\ A
N 0O

N/ N
Stage 1: (1—Methylpiperidin-4—y1)(l—methyl—lH-pyrrol—z—
ylmethyl)amine: As in example A, starting with 3 g of
1-methylpiperidin-4-one in the presence of 21.16 g of
C—(1—methyl—lH-pyrrol—2—yl)methylamine, 2 g of expected

product are thus obtained.

Stage 2: The procedure is carried out as in stage 4 of
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amne, 4.3 g of expected product are obtained. Stage

2: N1, 4-Dioxaspiro [4 . 5] dec-8-yl-4- ({4- [ (4-

fl uorophenyl ) am no] pyri m di n-2-yl1}am no) - N- (furan- 2-yl

- 20 net hyl ) benzenesul fonam.de: The procedure is

carried out as in stage 4 of ‘exanple 1, starting with

4 g of  4-({4- . - 4-[4-(4-fluoro-
[%%é‘ﬁ%%ﬁyi- 4 SFPE5BS eyt Shm 897 o3 Pi mi-di n-%-[gl %(fm no) -
bpnéﬁpbsmiﬁohpyrtmﬁdihdé'M%Wé@ﬁ%??la%nﬁﬁﬁ 508¥L g of

( llafégigéas% cﬂgf%ﬁglgfdg- yladair ana2- ygmet byl am hene syl -
50 ng of e r};

xpect ed product are thu bt al n 3:
Fpﬂpemﬁﬂgnrﬁeybiéée@eFeyaé%ErPMan'ﬁgé¥gﬁsﬁgylf%®?ﬁe'
SEQrﬁ%ngf%k%eZQanBoﬁﬁoﬁha, Ardi okaspbbbpdnsfdec-
8-yl -4-({4-[(4-fluorophenyl)am no] pyrimdin-2-yl} 30
am no) -N (furan-2-yl nethyl)benzenesul f onam de 670 rrg
oftm+expested2pr adkiotindvHeoing506: 2128RFt | (HFopsiory = et ,er/
184C, (1l sopr | _ether/ dichloronethane) 191 Exanple
1%@?1"29(?&‘??5%?@& hyl - 4- f | uor ophenyl ) am no] -
pyrim din-2-yl}am no)-N(1-nethyl pi peridin-4-yl)-N
k&g E&&g@yq_l’sgﬁuré?qnz-(ygllhrythﬁi]fhmm@ﬂsmyﬂamambde F O

— age 1: L ; : din-4 -
( pyxiMléﬁas&i-aféﬁmléﬂogl s-geiry L S AnpgESY dPAR ST 1din -4
2+ Rt amilFonafd den exanpl e A, starting with 3 g
ofy 1, 4- di oxaspi r of4. 5] decan- 8- one and 2. 33 g of
t et rahydr of ur an- 2-
product are obt alyf
. 5] dec-8-yl-4- k (4-
f 1 uor ophenyl ) arfi noJ"pyr Mmi di n- 2-yl ﬁ’\a,q!j nol: N- (t et rahydro
- furan-2-yl - net hyl)%enes R/ deY. e procedure
is carried out as irf| stqge @ epa e_N, Starting
with 15 3 g of 4-({4- &
pyrim di n-
Following the procedure described in stage 6 of example
152, starting with 2 g of 4-(2-chloropyrimidin-4-yl-
amino) -N-methyl-N- (1-methylpiperidin-4-yl)benzene-

sulfonamide and 0.950 g of 3,4,S-trifluorophenylamine,

et hyl ami ne, 4.2 g of expected
10 Stage 2: N1, 4-Dioxaspiro [4

~4-f 1 uor ophenyl ) am no]-

800 mg of expected product are obtained.

MH+ = 507.2; Melting point = 226.9°C (Isopropyl ether/

dichloromethane)

Example 163: 4- ({4-[(3,4-Difluorophenyl)amino] -
pyrimidin—Z—yl}amino)—N—methyl—N—{l—[2—(methy1-

sulfonyl)ethyl]piperidin-4~yl}benzenesulfonamide
F

F

N c\:}q/hl‘
XN \é) U
I N/)\N V\s/

2
N\
°" %

Following the procedure described in example 1239,
starting with 800 mg of 4- ({4-[(3,4-difluorophenyl) -
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2-yl }am no) benzenesul fonyl chl ori de hydrochl ori de and
2.21 ng of (1,4-dioxaspiro[4.5]dec-8-yl)(tetrahydro-
furan-2-ylmethyl)amne. 1.8 g of expected product are

t hus obtained. 20 Stage 3: Egl | owi ng the procedure
described in exanple 117, rting with 1.5 g of

N1, 4-di oxaspi.ro { 4-v1-
(AP OELBR LT~ A hU BT o cracgy 1 -t fipbridin-a-y
ybéﬁﬂbﬂeéumEéhemiahydhpdn@ahlqrydﬁet%?t;b@%@ené%ul?%ﬁpple

2 mde.1. ro Meti1Fohe4. 0540 mg of
MiP?I n %oﬁ’h& I%1883((5#)( I sop q'Li%?,%er/ ° moound
déeblioednet kanppusdd Exaws! Mt mac il GO

08988 ghQQEEabkﬁéﬁ héﬂ'nﬂsé§§o§?1|0@1M@r#®roﬂlarumeehane
roduct of exanple

Smixture. L. 0. 2 g 192 Excipient for a
finished tablet at............ 1 g (details of the

exci pi ent: | act talc rch gres 1at ther/
5MEganpl @817¢7 %iértrfeﬁ%ua ? con‘pggl ?l odﬂf&_?g&fc@?}é

hayichg otrbeefcdlainewi ng formul a were prepared: Product

of exanple 12 ............ ... ... ... ... 0.2 g 10

Exci pient for a fini shed tahlet at ... . .o lg

( @eeaiple af4:hé -dldi-diléntt D|l§ §gphte§p/& aino
'Tgﬁgg% ns-tze- 138 n P ale® hy 12N - F{har[n(acemtlm@ 1H-
c osi_tion 5 t%y'gdet .S havj. g_ theL f?%lrlz%‘ﬂe%gxlffgﬂ&ﬂﬁie

WEYE Glepared! FCL

......................... 0.2 g Ex0| pient for a
finished tabietzal ............ 1 g 20 (details of the
excipient: |ac §, talc, starch, nmagnesi um

stearate). ExaRy o 12 and 25 hre taken as exanpl es

in the pharmaceutidal prepar at\ y2) t| tute
exanples 25 29 toI Nabo \\bel OSSI for
this

/
N

As in example A starting with 340 mg of regenerated
4—({4-[(3,4—difluorophenyl)amino]pyrimidin—z—yl}amino)—
N—methyl—N—piperidin—4—ylbenzenesulfonamide (example
106) and 90 mg of 1-methyl-1H—pyrrole-3-carbaldehyde,

216 mg of expected product are obtained.

MH+ = 568.2; Melting point = 149-152°C (Isopropyl

ether/dichloromethane)

Example 165: 4- ({4-[(3,4-Difluorophenyl)amino] -
pyrimidin—2—yl}amino)—N—methyl—N—(1—{[1—(1,2,3)thia—

diazol-4-y1]methyl}piperidin—4—yl)benzenesulfonamide
F

F

L otou

As in example A, starting with 350 mg of regenerated
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phar maceuti cal preparation to be made differently as

i ndi cat ed above and if desired with other products in
the exanples in the present application. 30

Phar macol ogi cal part: Prot oggl s for biochem cal assays
on KK 1) Evaluation of t'h gon’pounds on | KK1 and

el st d bi afino)
|kyi %nge3? ogg?%ﬁgé ﬁn% ggg% %mei@bh ttypp af

SHPRethyl ThepiBsridsn- eo@banagnesélépe%réecj |n %le

| n O and il [ 15}%{&&5% 4 S 14 Tdelsyde,
aﬁ ta%gr?n%gg Ogﬁ %A%G#A 0. odr um

ozvhomgnaﬂatmpanded EW@dBCﬁePEQpPBE?HHﬁ 193

Three-fol d serral di lutions are nade fromthis

solution. 10 of each dilufion ot o

wW8Hts =of 5339 JV\BMF]‘BFBEG PR*8bpI T CZ}[?Z aggg S oig@pr(Dpyl

kéEﬁée/a%hebroaeehadéed to the control wells which

wll serve as 0%5 inhibition and 10 p.1 of 0.5 niM

EDTA are added to the <control wells (10 % i,nhi. bi tion)

. EX8mpll eofi 66he 4mi (turld 3, KR F3orRRBPY 11 3R G| 1) ,

substrate pep Q 10—y~ a[tednﬁmehyBSAoécﬁzol—

§Y*ardca gdgdvlg%gégﬁﬁ o Hé%h n order .to initiate the

kBRade mesavili ov pers San- 4ofylt}|?€niz@nfﬁ SEdPEESF 0 v

magnesi um acet atfe, 1 }N cold. ATP and 0.1 ~.Ci

33P- ATP are mddgd to each well for a final vol une of

30 ail. The re on is incubated at 30C for 90 mn

and then stoppsgd By}t he additign pf 40 ail of , 0.5 nM

EDTA. After stirrin 50 a|I ar\\se/lﬂ erred oa 15
ash g én 30 | atfer,
i c/? Wi t Dl u

streptavi di n-coate ot he
wells are washed t ’rrM
Tris-EDTA pH 7.5 a r ash o- activityis deterrrined

on a mcrobeta counter. 20 The d ted
i AEentRorE*ARR 4n fsﬁiagtéggaym@ho%ggn%?%% “Pess

t han 4 pgIVi4 v Elhusspise bt art drey) p}cialnnlbiall‘rrs?e'dflf}cﬁ’mlno) }

! helrrqett helr aI\P(:";lflltgl)ecrn‘fJl L V4 t}ylbenzenesulfonam:Lcie (example

106) and 90 mg of 5-methyl-3-isoxazole carbaldehyde,

244 mg of expected product are obtained.

MH+ = 570.0; Melting point = 204-206°C (Isopropyl

ether/dichloromethane)

Example 167: 4—[4—(3,4—Difluoropheny1amino)pyrimidin—z—
ylamino]—N-[1—(2-hydroxy—z-methylpropyl)piperidin—4—

yl]—N—methylbenzenesulfonamide
F

F

“ /ND o—H
O “

The procedure is carried out as in example 49,
with 200 mg of 4—[4-(3,4—difluoropheny1amino)pyrimidln-

starting

2—y1amino]—N—methyl—N-piperidin—4—ylbenzenesulfonamide
(example 106) which are reacted with 0.05 ml of 1,2-
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25 1'1) Evaluation of the conpounds on the viability

and the proliferation of tunor cells: The conpounds

according to the invention were the subject of

phar macol ogi cal trials which q@ke it possible to

determine their anticancer act IVIty 30 The conpounds

of formula ( according, to the ON(power :

mEP@XYegf@6tF%19F?P6n8n H! pghel™o %gﬁ%%r F%Egéko (po

hppanwer t gnpeobtairaed12pom .35 - breast cancer:

MDA- MB231 (Anerican Type culture collection,

Rockvil l e, Maryl and, USA, ATCC- HTB26), . VMDA-

VDAOADR GEecempachabt bradugtr asestiHE RBRAPRE, and

descri bed by E. Collonb et al. A in Cytonetry, 12

(1):15-25, 1991), and MCF7 (ATCC- HTB22), ,5-394 =

pMBst are BAMcdr: WEABENEATREINFRST) %ﬁ%%&% ?AT&@OprOPYl

CBE%%?)i,lcmb%meaﬁaee) HCT116 (ATCC- CCL247) and HCT15

(ATCC- CCL225), 5 - lung cancer: FM6O (described by

Carn1chael in Cancer Research 47 : 936- 94 198?

amstappdei d68 :hy -Nd#i-dridl- Met@a{rlcér—f N@trioahke@y &4 ck
ncer AR ridinede IOK,N-

L i eIkl o liog g

stona ( descri bed by
WS ifphrain - ﬁnyliweBmd@H@ﬁP@Qn-é ﬁﬂﬂiﬂﬁqf Resear ch
Communi cations 132] (1) : 284-289, 1985 and provi ded
by National Camger\Institute, Frederi®Zk\Cancer
Research and Dev ent  Center, Fre pck, Maryl and,
USA), - leukem a ML descrlbed obY[ Kuriyama et al.
in 15 Bl ood, 74: 1989, 1381- 1387“ 3 eda et al. in
British Journal of t ol CANNDN: @ 671-679 and
by Drexler, in Leuk ﬁ%ges °18 &4 919-927
and provided by the DS ' Nhscheroger Weg | b,

3881t2a4<_:1e I%.run(slvw4clﬁ:)lo(};cearspu:ycz[f4 501 dec-8-yl) furan-2-ylmethyl-

amine: As in example A, starting with 3 g of 1,4-dioxa-
spiro[4.5]decan-8-one and 2.23 g of furan-2-methyl-

amine, 4.3 g of expected product are obtained.

Stage 2: N—1,4—Dioxaspiro[4.5]dec—8-y1—4—({4—[(4-
fluorophenyl)amino]pyrimidin—z—yl}amino)—N-(furan-z—yl-
methyl)benzenesulfonamide: The procedure is carried out
as in stage 4 of example 1, starting with 4 g of 4-({4-
[(3—methyl—4—fluorophenyl)amino]pyrimidin—z—yl}amino)—
benzenesulfonyl chloride hydrochloride and 2.85 g of
(l,4—dioxaspiro[4.5}dec—8—yl)furan—2—y1methylamine.

500 mg of expected product are thus obtained.

Stage 3: Following the procedure described in example
117, starting with 750 mg of N-1,4-dioxaspirof4.5]dec-
8—y1—4—({4-[(4—f1uorophenyl)amino]pyrimidin—z—yl}—

amino)-N-(furan—z—ylmethyl)benzenesulfonamide 670 mg of

expected product.

MH+ = 550.2; Melting point = 184°C (Isopropyl ether/

dichloromethane)




I I II—Y

5

10

15

20

25

30

The cell proliferation and viability were determ ned
in a test using

3- (4, 5-di nmet hyl t hi azol - 2-yl)-5-(3-carboxy-
met hoxyphenyl) - 2- (4- sul foghﬁg)ail )-2Htetrazolium (MIS)
according to Fujishita T. et”al., Oncol ogy, 2003, 64

25 (4), 399-406. hi hey i h ahnino] -
cBpamply 181 4y k- KL PubERv LR D1 PoLpEREAS %‘“Ez‘%d
c @mmdinaﬁpgn}aﬁihomrg—éﬁ—mﬂénﬁapnﬁﬁr¢ﬂlaféawg aha
gééggﬁggggéﬁékhrggggt?uvgekﬁyﬁmsehaéﬁebummonsmide

concentrationS of conpound according to
the invention 30 ich lead to a 50% of cell

proliferation &n ability (1C50) arfe Ness than 10
1.iM depending ~ he test
conpound. Thus, Oordwng to the grdsent invention, it

is 35 apparent that the conpgunds~0 la (I)

cause a loss of tu | flbr at Land

viability with an | OfEI than 10N 195 F /

N -)" NO8 NGOS ef~Nk NNN N F~"F S3J O ~\N°"

Notde 1V (Na2BiNNpi O 14781 8el-2-y1) (@ieplrahydayfuran-
2-ylmethyl)amine: As in example A, starting with 3 g of

1,4-dioxaspiro[4.5]decan-8-one and 2.33 g | of
tetrahydrofuran—z-methylamine, 4.2 g of expected

product are obtained.

Stage 2: N-1,4-Dioxaspiro[4.5]dec—8-y1-4—({4-[(4—

fluorophenyl)amino]pyrimidin—2-yl}amino)—N—(tetrahydro—
furan—z—yl—methyl)benzenesulfonamide: The procedure is
carried out as in stage 4 of example 1, starting with
3 g of 4-({4—[(3—methyl-4—fluorophenyl)amino]pyrimidin—
2-y1}amino) benzenesulfonyl chloride hydrochloride and
2.21 mg of (1,4—dioxaspiro[4.5]dec—8—yl)(tetrahydro-
furan-2-ylmethyl)amine. 1.8 g of expected product are

thus obtained.

Stage 3: Following the procedure described in
example 117, starting with 1.5 g of N-1,4-dioxaspiro-
[4.5]dec¥8—yl-4—({4-[(4—f1uoropheny1)amino]pyrimidin—z—
yl}amino)—N—(tetrahydrofuran—z—ylmethyl)benzenesulfon—
amide 1.1 g of expected product.

MH+ = 554.0; Melting point = 189°C (Isopropyl ether/

dichloromethane)

Example 170: Pharmaceutical composition

Tablets having the following formula were prepared:

Product of example 3...... e 0.2 g
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NHNF -NFO 51'N‘OP J S% MNHONNI1IO N'S
F/ ONO ONNNoO, I so~f "ONNNN NN e, ~P
OS.’.N'CN | NNTable | 196 F oo No" \NNS ell
as"oell NN NNNO( - £ N4 01, J, a i~ NN
Tgy ?AE g FCN-8 NOSNNGJj RFa NN N N N-N Table |
Excipient for a finished tablet at...........- ‘1 g
(details of the excipient: lactose, talc,

starch, magnesium stearate) .

Example 171: Pharmaceutical composition

Tablets having the following formula were prepared:
Product of example 12.......c e s 0.2 g
Excipient for a finished tablet at............ 1g
(details of the excipient: lactose, talc,

starch, magnesium stearate) .

Example 172: Pharmaceutical composition

Tablets having the following formula were prepared:
Product of example 25.... ... .ccnn e 0.2 g
Excipient for a finished tablet at..........-- 1g

(details of the excipient: lactose, talc,

starch, magnesium stearate).

Examples 3, 12 and 25 are taken as examples in the
pharmaceutical preparations which constitute examples
29 to 31 above, it being possible for this
pharmaceutical preparation to be made differently as
indicated above and if desired with other products in

the examples in the present application.

Pharmacological part:

Protocols for biochemical assays on IKK.

I) Evaluation of the compounds on IKK1 and IKK2:

The compounds are tested for the inhibition of IKK1l and
IKK2 using a kinase test on a flash plate support. The
test compounds are dissolved in 10 mM in DMSO and then
diluted in kinase buffer (50 mM Tris, pH 7.4 containing
0.1 mM EGTA, 0.1 mM sodium orthovanadate and 0.1%

p-mercaptoethanol) .
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NOANO N~S / ~N~11 S /> NKNE NR \
AN N3 N
SN (\ ~1 %NS N/ ONN NNO~Nt ON N NK
EF_ oyo;yma\;:}ﬁ”\lw ~—~'N14 .0 NO NNNN
D , e" ~- N F el & ONNN
'I’\'IaRII{aI}I 198 s F SS |\|r/1:9*ilz3 NN OS N ~I N4S'NNN

Three—folNd 8~ s/eeraq M&'iiuglg%so al:ré: Fade from this

solution. 10 nul of each dilution are added to the wells
of a 96-well plate in duplicate. 10 nl of kinase buffer
are added to the control wells which will serve as 0%
inhibition and 10 pl of 0.5 mM EDTA are added to the
control wells (100% ipnhibition). 10 nl of the mixture
TKK1 or IKK2 (0.1 ng/well), substrate peptide 25-55
IKB-biotinylated and BSA (5 ng) are added to each well.
In order to initiate the kinase reaction, 10 ul of the
mixture of 10 mM magnesium acetate, 1 uM cold ATP . and
0.1 pCi 33P-ATP are added to each well for a final
volume of 30 upl. The reaction ig incubated at 30°C for
90 min and then stopped by the addition of 40 ul of
0.5 mM EDTA. After stirring, 50 ul are transferred to a
streptavidin-coated flash plate.

30 min later, the wells are washed twice with a
solution of 50 mM Tris-EDTA pH 7.5 and the radio-

activity is determined on a microbeta counter.
The compounds of the invention tested in this assay
cshow an IC50 of less than 10 uM, which shows that they

can be used for their therapeutic activity.

II) Evaluation of the compounds on the viability and

the proliferation of tumor cells:

The compounds according to the invention were the
subject of pharmacological trials which make it

possible to determine their anticancer activity.

The compounds of formula (I) according to the present
invention were tested in vitro on a panel of tumor

l1ines of human origin obtained from:

_ breast cancer: MDA-MB231 (American Type culture
collection, Rockville, Maryland, USA, ATCC-HTB26), MDA-
A1 or MDA-ADR (termed multi-drug registant MDR line,
and described. by E.Collomb et al., in Cytometry, 12
(1) :15-25, 1991), and MCF7 (ATCC-HTB22),
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FF\ (\ NNN NNOS$-NINGSNV/ ‘0o )N/

NJLN \ N N OFF~NO‘O\NINN~S'N2(I)NOO3'eKI
\1/ N NJLN F /N.. NOs(NRSNN So > Nas NNNNE
9 N-F LN OA ~f . glaO//S4NN Table |V
WD 2007/ 006926 PCT/FR2006fO 7815 - 199 CLAIMS 1) A

- %Jgét%ef%rq%%“ﬁm@m@c ?PR4 )\m%nldA bés NATcc-
ickentiazs) ,or different, are such that onleCPeg:gsents
a_hal pggn AL0m,anc;&he, ot hakrce-cor247) and HCT15 (ATCC-
CCL225), |

- lung cancer: H460 (described by Carmichael in Cancer
Research 47 (4):936-942, 1987 and provided by National
_Cancer Institute, Frederick Cancer Research and
Development Center, Frederick, Maryland, USA),

- glioblastoma (SF268 described by = Westphal in
Biochemical & Biophysical Research Communications 132
(1) : 284-289, 1985 and provided by National Cancer
Institute, Frederick Cancer Regsearch and Development
Center, Frederick, Maryland, USA),

- leukemia (CMLT1 described by Kuriyama et al. in
Blood, 74: 1989, 1381-1387, by Soda et al. in British
Journal of Haematology, 59: 1985, 671-679 and by
Drexler, in Leukemia Research, 18: 1994, 919-927 and
provided by the company DSMZ, Mascheroder Weg 1b, 38124

Brunswick, Germany) .

The cell proliferation and viability were determined in
a test using 3—(4,S—dimethylthiazol-z—yl)—5-(3-carboxy—
methoxyphenyl)—2-(4—sulfopheny1)-2H—tetrazolium - (MTS)
according to Fujishita T. et al., Oncology, 2003, 64
(4), 399-406. In this test, the mitochondrial capacity
of living cells to convert MTS to a colored compound
after 72 hours of incubation of a compound of formula
(I) according to the invention is measured. The
concentrations of compound according to the invention
which lead to a 50% loss of cell proliferation and
viability (IC50) are less than 10 uM, depending on the

tumor line and the test compound.

Thus, according to the present invention, it is
apparent that the compounds of formula (I) cause a loss
of tumor cell proliferation and viability with an IC50

of less than 10 uM.




10 two, which are identical or different, represent a

hydr ogen atom or a hal ogen atom or an al kyl radical or

an al koxy radical; R5 represents a hydrogen atomor a

hal ogen atom 15 Ri represiEgs a hydrogen atom a

cycl oal kyl radical or an a al kenyl or al kynyl

radical, all optionally substltuted Wi th one or nore

radi cal s, which are identical or different, chosen

from hal ogen atoms, OR8 20 and NRBR9 , t he aI K

radgcal s whic I represents bek further ﬁlonally

sub?\ltut ed VVI h & 5-menbered s at ed or

unsat Uy at ed e{i\d\/cl ic radi cal ched %syu cArbon

at omﬁ odnal 'y substituted wi t ﬁ”/“nm)re

r adi sen from hal ogen at ons sl

al koxy radl cals; A represents a single bond or a

radipcal - CH2- NR6-, and R6, whieh is ident} to

erent t Rl, is choserF m t he vaI?’61 of
:jlthe rin alningY(or W (V) @ J@fh-—ﬂg
200 rs and bei ng satykate
partl gT /’/roat ed, wth Y repr eseéj\ndﬁﬁ%xygen
s- f

atom, ur atomS optionally o%i di zed with one
or two oxygen atons or a radical chosen from N R7,

C=0 or its dioxolane as 5 protectipg group f t he
carbagnyl functi | group, CF2,¢ OR8 or R8R9;
it %Zg unders d that the ring nt ai ni n g;
rin resents NR7, cont g-ml
car bon 2 nS| sting of 1t NC3 ns

O
repres ydrogen atom a cycl f adi cal or
an al kyT‘ "CH2 al kenyl or CH2-al kynyl radical, all
opt| onal | y subst Ltuted with a naphthyl radical or with

ne or d| cals, which aFreFi denti cal o0y
d| f f'gr ent, ch en_from hal ogen v and hyd "0
al k N-' N—

N pheny \\ N
\» ‘\O
S )\N \N)\N
Neg
N"f' ¢ /0
L ~
“TN \‘0 ) \\o
s AN g
N N N N

oven)

Table I




and heteroaryl radicals, the alkyl radicals which R7
represents being further optionally substituted with a
phosphonate radical, with an al kylthio radical 20
optionally oxidized to a su#g pne or with an optionally
substituted heterocycl oal kyl“Fadical, R8 represents
t he hydrogen atom or the al kyl, cycloalkyl or
het erocycl oal kyl radicals which are 25 thensel ves
optionally substituted with one or nore radicals
chosen from hal ogen” at ons and hydroxyl, al koxy, NH2,
NHal kyl or N(al kyl)2 radicals, the al kyl radicals
whi ch R8 represents being further optionally
substituted with an alkylthio ;aiical, with an 30
optjonally substi Uted phenyl r§dijcal or with
optrgnal | y UQ sat ur at ed~0 NunsatU£apde}”\Eﬁb
het y = adi al,\_ RO is suck~gh %,her R8

R9, Wi c e 35 identical or dif are chosen
fromM h® values of R8, or R8 and RO formwith the

nitrogen atomto which they are atg ached, a cyclic
am ne which nay optionally conta{gone or two other

het eroatons chgsgn fromO, S, N MD the cygtie A
an1 e thus°fm g itsel f 201 t|on If*‘gwl

su more al kyl r *’t&ll t he
aboy ocycllc heterocycloalkyl Hd teroaryl

raditcal's consisting of 4 to 10 nmenbers 5 (unl ess
speci fied) and containing 1 to 3 heteroatons chosen,
wheke appropriate, fromO, S, (N hAnd NR1O; all the

abov naphth%L< nyl, hetero ic, }Hé::ﬂ

het¥r cycloah@w a eroaryl “Ya i cal's Bed

t he @ 6t% onal | y nsubst i t ut ed &g h gx)r rmrm_
radi N ich are identical or dfk , chosen

from halogen atons and hydroxyl, glkoxy, al kyl ,
hydr oxyal kyl , al koxyal kyl, CN, CF3, NH2, NHal k or
N(al k)2 radical s; 15

Table II




I IIIIIIIIITIOmm—a——
R10 represents a hydrogen atom or an al kyl radical,
said products of fornula (I) being in all the possible
racem c, enantioneric and di astereoi sonmeric isoner 20
fornms, and the addition sali? with inorganic and
organi c acids of said products of formula (I). 2) The
product of fornmula (1) as defined in claiml, in
which R2, R3, R4, R5, A and ring (Y) have the 25
meani ngs indicated in claiml and Rl represents a
hydrogen atom or an al kyl radical containing from1l to
5 carbon atons, which are linear or branched, or

al natively Rl represents thr kyI r adi ca

sulshi t ut ed mn oS- menmbered s ated or rated
30 pr feral ycC het er ocycl %é"azg

opt i hstrtut s indicate ai

pr od formula (1) being in a OSSIb|e

racemc, enantronerrc and drastereorsonerrc i somer 35
forns, and the addition salts mn I norgani c or
organic acids of said products formula (I)._3) The
pr ct of t,&r I) as defin cI ai mol\,@

whi cl R3R R5adAhaveth g 2 ‘\A,s

|nd\p te- Wﬂ arnrl Rl represent a\h gen at om of
an opt mona Iy substituted |inear or “brhnched al kyl
radi cal containing from1l to 4 carbon atons and in

particul ar CH3 and ring (Y) is sfich that Y represents
5 R7 with R7 re ting a Ifi r or branched al kyl

@al cong aj F1 to 6 n atom&
suggL “mr a ra i cal chosen “EF§w~

, sui fone, phenyl and sa u -d°or
unsa uﬁated nonocyclic or brcyclrd h#8t er ocyclic
radi cal s, these phenyl and 10 heterocyclic radicals
bei ng t hemsel ves optional ly bgtituted as indicated

inglaiml, sai acts of foO la (1) bel n al
Ic, enantio and _(g;
i soner 15 for T?$?§-

t he ossrbIQ N

di a J::ﬁo
saI norganlc and

Table III




organi c acids of said products of formula (1). 4) The
product of fornmula (1) as defined in claiml1, in
which R2, R3, R4, R5 and A have the neanings 20
indicated in claiml, Rl regggsgnts a linear or
branched al kyl radical con ning from1 to 4 carbon
atons and in particular CH3 and ring (Y) such that Y
represents NRBR9 in which 25 R8 represents a hydrogen
atomor CH3 and RO represents a linear or branched

al kyl radical containing from1l to 6 carbon atons’
substituted with a radical chosen from hydroxyl, CF3,
phosphonat e, sul fone, phenyl and saturated or
unsat ir at ed nonocycl i c joR bicycILc 0 heterocyclic S”\
radic%!;, t hese phen d hetero I C radicals J”&v
bei ng ensel vesy, nal ly substi d as ated
in Clakﬁl H pr ucts of fornuIaE%l gﬂ

t he po jé 5 raceni c, enanhonemc)angzzrT

di ast er doi Soneric i'somer forms, and the'addition
salts with inorganic or organic acéds of said

products of fornula N5 The p ct of formula }
as defined in clal 1 03 in whi 2, R3 and N
whi ch e |de r different, arej suc e
repregga: aiogen at om and the ot@%\ ‘, whi ch
are i or different, represent rogen at om
or a halogen atom or an aIkyI radi cal ; R5 represents a

hydrogen atom or a halrogen atom 10 RL represents a
hydr ogen atom a cy | kyl radigcalk_or an al kyl, f_€=<
al kenyl or al kynyl Bnadical, all o onal |y N N

substituted wth or nore radicdl § |CH&

i denti ¢al -t nt, chosen from@ﬁL‘j @ Fbons. ORS
and N' RO ; represents a single a rad|cal

- CH2- NR6>, and R6, which is identical to or
dlfferent t han R1, g%? 3

N7 N N
F q
~ 2 7
N F
L, O ~
N » N N o, \N@
6\ N s“o \s\\’
' 23
‘W’ku s AN

Table IV




chosen.fromthe values of Rl; 20 the ring containing Y
consisting of 4 to 8 nenbers and being saturated or
partially saturated, with Y representing an oxygen
atom 0, a sulfur atom$S optionally oxpeEH > b & )oonels
o 200 T ¥PFA?at ons or a radi cal chos%ﬁr?z?gm N-y'R7,
C=0 CF2, CH ORB or CH NR8RD99 25 R7 represents a
hydrogen atom or an al kyl, CH2-al kenyl or CH2-al kynyl
‘adigd . all optionally substituted with a naphthyl
radrcal or with one or nore radicals which are
identical or different, chosen from hal ogen atons 30
and hydrgeaductphehyformel hetBroaryl radicals, all

t hese naphrBy! , RZ@henyl and heteroaryl radicals being
t hensel ves op al |y substituted with one or nore

radi cal s, g e identical or different, chosen
from hal oge i d hydroxyl, ~alRbxy, alkyl, 35
hydr oxyal kyl , NER. | N (al k) 2

radi cal s; the hetergaryl radigal sc’b'ﬂﬁ & 5to
10 nenbers and cdnt ai ingSlI et er oat Oms” chosen

fromO, S, N 204 represents the
hydr ogen atom a , “Nycheal kyl - or ()
het erocycl oal kyl radi cal B which are thenselves 5
optionally substituted with one or nore radicals

5 chosen from hydroxyl, al koxy, NH2, Nalkyl or N(al kyl)2
radi gakeh:NR8R9 is such that either R8 and R9, which
are 10 identical or different, are chosen fromthe

values of R8 or R8 and RO formwith the nitroge 0

t gowhixh ahHler4ar ewhichcled® al R hnPhe W%]&nfggy Tare
opt | naclflll‘_j}/t élqgt 3.0,Q88rek a0l &gen hetemoatsisthe other
c&Séh ¥rom 0, S,

N or NR1O; 15 en e
10 hyercogemhacbm aFeant &¢RY1 3 hdial E%{e%%rnets’ eplesent a

hydrogen atom or a halogen atom or an alkyl radical or

an alkoxy radical;

RS represents a hydrogen atom or a halogen atom;
15 |
R1 represents a hydrogen atom, a cycloalkyl radical or
an alkyl, alkenyl or alkynyl radical, all optionally
substituted with one oxr more radicals, which are
identical or different, chosen from halogen atoms, ORS
20 and NR8R9, the alkyl radicals which Rl represents being
further optionally substituted with a 5-membered
saturated or unsaturated heterocyclic radical attached
by a carbon atom and optionally substituted with one or

more radicals chosen from halogen atoms and alkyl or

25 alkoxy radicals;

A represents a single bond or a radical -CH2-CO-NR6-,
and R6, which is identical to or different than R1, 1s
chosen from the values of R1;

30
the ring containing Y (or ring (Y)) consisting of 4 to
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said products of formula (I) being in all the possible
racem c, enantioneric and diastereoi soneric isonmer 20
forns, and the addition salts with inorganic and

organi c acids of said proglg%g, of formula (I). 6) The
product of formula (1) as ined inclaiml, in

S 28 A0 N i o | g8 Lal obacuraced

one repr esents a h en
aliemA andrépeestheingt we, WHIH apEOMdEnt i%a?‘ﬂof‘gr atom S

di fferent, repr : chy Roesr at o oxygdml agens or a
é:tﬂfrﬁor?gl% ?}gfﬁéggﬁt z’lgghq{jroggﬂ at om or

ataoiicall radyreegenttyon hidRdgentaPon?* a %@%?o%%’%l%e 28

radi.c kyforal kpayl caxbahkany|furadiicaal gyqoup.
cpplfcftoeﬁéaﬁjﬁ{yg i:»I[Sb‘%hbstitut ed with one or nore radicals,
VBEZh GHEORYe i GATNRFRYi fferent, chosen from hal ogen

atons, ORB and NRBR9; A represents a single bond or a
radi cal - CH2-CO- NRG .2 and RG-; YW tiaS digenty c@r twing
ott d??%’é?eHPd?ﬁﬁgloﬁi nggt g gser%ngrjomthe values_of __ .
R(Y) I he whetg abntraipriesgnt scodR’st i A§Yof CA 8 8 nEnbers
nd. .bein edsof parsi abkposaturated, with Y 5
ra]%ﬁ%%%nfﬁg%%%aﬁhgéygen atomO0, a sulfur atom$S
optional 'y oxidized with one or two oxygen atons or_a

E:EE“ %QQ%% f¥198n NyBEogen0,atlie, EHooRd agrlkyl radical
NRSRO; R/ represents h 0 _ aaqaldeyl,, all
CPE- @AkeRykY10 d H%ﬁl@éﬁgrﬁ&y q{a |%a€1p§g&}l}?;%nti nal Iy :en
Supstbhuleg Whidst ixuwaphtwiih radreRPtby lui WS o

more radical s, whi arg, 4 dentical aont fe4T esendifferent,
cRBSeR*f W‘@rﬁehﬁaoglenﬁast’on@l%ﬁd

phenyl and h rybn 1

f attiosehs frain  hakszenaphong| ,andpﬁéfﬁffﬁo’%}’ﬁu ke <ol y.# sy
radical 5. bei g 1he_,rgg@lldéqss,lazpe;iam@m yradb_sg;fut‘@tfﬁh R7
Wi one. or nore radicals, i G re idendiGalced with a
dirrepme@@p,wcmﬁsﬂé“rsfFBﬁFaiaaFoﬁé’ﬁlé’PS@sﬁ o al
phosphonate  radical, with an alkylthio  radica

optionally oxidized to a sulfone or with an optionally

substituted heterocycloalkyl radical,

R8 represents the hydrogen atom Or the alkyl,
cycloalkyl or heterocycloalkyl radicals which are
themselves optionally substituted with one oOr moIe
radicals chosen from halogen atoms and hydroxyl,
alkoxy, NH2, NHalkyl or N(alkyl)2 radicals, the alkyl
radicals which R8 represents being further optionally
substituted with an alkylthio radical, with an
optionally substituted phenyl radical or with an
optionally substituted saturated or unsaturated

heterocyclic radical,

NRBR9 is such that either RS and R9, which are
identical or different, are chosen from the values of
R8, or R8 and R9 form with the nitrogen atom to which
they are attached, a cyclic amine which may optionally
contain one or two other heteroatoms chosen from O, S,

N or NR10, the cyclic amine thus formed being itself
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and hydroxyl, al koxy, alkyl, hydroxyal kyl,
al koxyal kyl, CF3, NH2, NHal k or N(al k)2 radicals; 20
the heteroaryl radicals consisting of 5 to 10 nenbers

and containing 1 to 3 het e(razo onms chosen fromO, S, N
and NR10; R8 represents th drogen atom or al kyl,

cycloal kyl 25 and he cl Ad cal 1\/\@3:&1@]&;
cirErissialdy  SHRStIA QC |Ot%3ét%rlvr\rﬁ{th onééjor nor e
radi cal s chosen from hydroxyl al koxy, NH2, Nal kyl or

zﬁ%&l kyl %ﬁ/h di cal s, ggrglgggglbs S%@téf@&yelcbdﬂbkyRS and
i

e entl different, are .ch
fkfe(ﬂéﬁd&-:’cyr/]al uesilcscfalsqg coFrs 1 f & m&at ELO Grlbers

nj trogen i chhgt h,-@,ylta&&mtgt achee a3 cyzaneu:oatoms
a{ﬁrh]egsvﬁwi %EQ%EQO#& onal | ont 2[5 n el\hFé &W@RP@ her
het@s oat ONEe Ch B IRTIR S+ STOB5° N D 0:

represents a hydrogen atom or an al kyI r adi caI 206

sai d products of fornula 1bein Al tt}gémyaiﬁc,
rakkm cthenantPBifer | cngﬁ’gl‘q—'g&aét er 0| sorrerl E MBr  peing
f19& PBroepdl babkplidi t Bod.  sdtese¥PaFY} nor §&AT-Cafd

anLc, acLds St §r°§M§£§1@uté@rnwiﬁh(IQneS gy wore
ng‘ﬁ%a ?&t‘ornu a (1) as def| n
thsdpcemed|wglghaaﬁ§ idgniicen éﬁ%ﬁ re 4 sé% from
af &1 EQQH“ caly Ghe di f fa1@ent, hgrﬁ&oxiﬂ suchaﬂ-haKYone alkyl,

represents a_fluorj Ior| angid he \itdEe or
MdrMVéF\kHF-e |&éb§9?‘¥§:iké' @Zrer#@' represent a
hyduegen akaacansa fluorine or chlorine atom 15 R5
represents a hydrogen atomor a fluorine or chlorine

atom R represents a hydrogen atom a i‘éf oal I&){LI
r adioc alepare s eant sabk Yy dregiedal topt PEn&A Bstit

wth one or 20 nore radicals, which are i denti cal or
different, chosen . ' .
said products of formula (I) being 1n all the possible

racemic, enantiomeric and diastereoisomeric isomer
forms, and the addition saltse with 1inorganilc and

organic acids of said products of formula (I).

2) The product of formula (I) as defined in claim 1,
in which R2, R3, R4, R5, A and ring (YY) have the
meanings indicated in claim 1 and R1 represents a
hydrogen atom or an alkyl radical containing from 1 to
5 carbon atoms, which are linear or branched, oOr
alternatively R1 represents this alkyl radical
substituted with a 5-membered saturated or unsaturated
preferably monocyclic heterocycle which is itself

optionally substituted as indicated 1n claim 1,

said products of formula (I) being in all the possible
racemic, enantiomeric and diastereoisomeric  1somer
forms, and the addition salts with inorganic or organic

acids of said products of formula (I).

3) The product of formula (I) as defined in claim 1,
in which R2, R3, R4, RS> and A have the meanings
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fromthe fluorine atom ORB and NRBR9; A represents a
single bond or a radical -CH2-CO NR6-, and R6
representing a hydrogen atomor a linear or 25
branched al kyl radi cal copt‘,gégipg at nost 4 carbon
atons; the ring containing consisting of 4 to 7

menbers and bejng satugat o & | Sodaemt adom or
vindi cpteso Jrrép?i%g‘ﬂt?hgﬁgn%%f%g%%gso% O],yya s%‘éfﬁr alkyl
AOMcP taRinaAnat | wubstditagedi HNERE o™ \AE’-’S%‘?E‘S e
ato ra ' c n4frem Nt RéarGen EE2msCHIBRE 10
5@6@%8@?Eggbg?épr€£§ﬁt S, a hydro o ALOM ¢ AR resents
qiakcydidwlcﬁmaCHSSaﬁétiWIW)subét iTUted W th one or

TP Laghcaks, Mhieherriag dantiadanr od fiheaepped alkyl

rom hal

osen | ogen at ons nd_p l...a { engatiltuted
rneatiicza s, cemer BRERY | T5RY 1h Peﬁog%%?éoﬁad%?gg%s

thansel vesdheiany dsemattgm SyuBsoky bt eGFit pharphgnate:
mor e radical s, ich ar i t4 Watdd fresrentyclic
cHOSERE r oﬁ“ﬁ’é\Y@ggﬁga? 8‘%1%%%gd %%rdg%ﬁt al kox 1 and
abky|bi dyelroxy dldodrocaidose arRgi caler3, HRESS l\}g%%?ﬁ%?’or 1

g{gg‘%é%%c{ﬁé‘ﬂéa' Ssadfieahet eneany redemakivesnsicptiygpally

nenbers 5 and _cont aini.ng 1 to 3 heteroatons
cholseni tupadoas SinficahBINREOC L RE"r 8pr esent s t he
hydrogen atom Iinear or branched alkyl radicals

containing at nost 4 carbon, a ofg;, : 10 oviclwad kydssible
r 88i 8aP¥oEUREE AiEF T b r‘rg?mg'réé%allkyl, and

cyghealkyl radimalemetich and t KERENSFES IS | y*5omST

substituted with a Qxydn T agioad ; WNRBRO isosgehic and
t RRE™Si t héFIRe Al %ﬂl\%ﬁy -} or

) ch are fl% | dent.i gﬁl)
ditbendnt acide offoseddf PERATE Sy ATuES™EH"R8 " '6r R8
and RO formwith the nitrogen atomto which they are

attached a cyclic anine _chosen from.p INdag laim 1,
pidper i @Ye, BRABIG | A ?OWP?& i(fariIS n;r%s, y%éz%rlydl nﬁ_ and

pisper aziioyl Radi cabs, Rpti oRal Iandulst NGtieed tHF | FEARINIS

20 second atom wi t.h an al kyl radical;
indicated 1in é%almza, y

R1 represents a linear OF branched alkyl rédical
containing from 1 to 4 carbon atoms and in partlcu}ar
cu3 and ring (Y) such that ¥ represents NR8RO in which
R8 represents a hydrogen atom or CH3 and R9 represents
a linear or branched alkyl radical containing from 1 to
6 carbon atoms substituted with a radical chosen from
hydroxyl, CF3, phosphonate, sulfone, phenyl and

saturated or unsaturated monocyclic  or bicyclic
heterocyclic radicals, these phenyl and heterocyclic
radicals being themselves optionally substituted as

indicated in claim 1,

' i ible
said products of formula (I) being 1in all the possib
racemic, enantiomeric and diastereocisomeric 1lsomer
forms, and the addition salts with inorganic or organic

acids of said products of formula (I).

5) The product of formula (I) as defined in claim 1,
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said products of formula (I) being in all the possible
racem c, enantioneric and di astereoi soneric isoner
forms, and the addition salts with inorganic or

organic 25 acids of said %O%du_cts of formula (). 8)
The product of fornmula (I “as” defined in any one of
the preceding clainms, in which: 30 R2, R3 and R4,

whi #Bigkhe identical or different, are such that one
represents a fluorine atomand the other two, which

are i dontical. pr (i fLerenle Labreseal ax hyiitimomal onre

orine atom 35 R5 represent th
o getma At oneor epremedtione alshPIRE ragﬁgnesen?sé%é orher

dr ogen .at0 cygbgak kyli radi cidfferentn alyguresent a
%”é)l’calwg&%%ﬁ g]ﬁgﬁ yysutﬁ%té;i t ut q:(rj Wi th ane Qr,r 208 cdy e
rradicaden @tederPyd it 1 For9he atom an hydr oxyl ,
am no, nethyl am no, dinethylam no, piperidinyl,
nmor phol i nyl, azet.i dinyl_or_.pi zi nWh1odadi £eds; 5 A
r%'br’é%%?ﬁ%e%t%iahgkl"}éé%éc/%e o?@%‘{??%%i%al -CH2-CO-NR6  and
R6 representing a hydrogen atom or an al kyl radi cal

containing a St 2 CEdpn at egslothiyli mgdical or
Bht &FRF R eQEEg%sihﬁltjc}r%g of 4 to 7 n%xzinéoaelr s, 2110 Beinghal1y
sat urdtked,, watkewyteptesBhtYRY ar BXygen atom 0, . a
sulfur; 26005S @pEhonahky exi dimped wixtddisred Sor tiipich  are
oxygen atons or_a radical ¢ho NaRbgeHdddhs, ORS
CHeneafrI oPTOEN ’38"%' 1%’?5;; re%%gg‘entas gehydrogen
aLQm Rkefp;al kyl radical optionally substituted with

a phenyl, pyridyl, thienyl, thiazolyl, pyrazinyl,

furyl or imdazolyl radical which are.thense SCO-NR6 -,
opt ixanatdsersishsa | Banedewitarbne of rﬁ)ardelca?ladi %%?SC:M ‘s
chosen frqm; n; 8L AFBcandt by dro)ddl £ £ emedytoxsirst hyt
ot S0

20 et hoxy, thyl, trifluoronethyl,
arhosenmETRy é#ienUaéHGSdP%eFﬁS

| ami no radicals;

the ring containing Y consisting of 4 to 8 membe?s and
being saturated oOr partially saturated, with Y
representing an oxygen atom O, a sulfur atom S
optionally oxidized with one or two oxygen atoms or a

- 9;
radical chosen from N-R7, c=0, CF2, CH-OR8 or CH-NRB8R

R7 represents a hydrogen atom or an alkyl, CH2-a1ke?y1
or CH2-alkynyl radical, all optionally substituted w?th
a naphthyl radical or with one or more radicals which
are identical or different, chosen from halogen atoms
and hydroxyl, phenyl and heteroaryl radicals, all thése
naphthyl, phenyl and heteroaryl radicals being
themselves optionally substituted with one. or more
radicals, which are identical or different, chosen from
halogen atoms and hydroxyl, alkoxy, alkyl,
hydroxyalkyl, alkoxyalkyl, CF3, NH2, NHalk or N(alk)?2

radicals;

} i i S
the heteroaryl radicals consisting of 5 to 10 member

and containing 1 to 3 heteroatoms chosen from 0, S, N
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said products of formula (I) being in all the possible
25 racem c, enantioneric and di astereoi someric isomer
forms, and the addition salts with inorganic and
organi c acids of said products of formula (1). 9) The
product of fornula (1) as & ned in claim1, 30 in
which: R2, R3 and R4, which are identical or
énff ¥R&RY, are such that one represents a fluorine
atom and the other two represent, one a hydrogen atom
and the other a. 35 fluorine or chlor] at L2 8%yl or
ﬁ@tﬁ?@q%iﬁQEﬂ;u¥%§P' ?gﬁﬁn%f%ﬁhydr%%e étgg%oraa yee
Bllerioes cabalkyl 209radiicakpr eswhisha hyali®gentheBRElYes
cycl.opr | I Gal JEENY L adt CRbre OFadbcg8lBYEhosen
Sﬁgdﬁagﬁsg’bus{u%détﬁg ISl “opt i onal g substi tuted uiin, ),
tthrenf | oydrexyt om e2kexvhydr¥kdd rHat&dL orf%n § 14
larigno, dialkylamno 5 or pyrrolidinyl radical;
?%ﬁé- NH or A represents a single bond,
-CH2- CO-NCH3- and the ring containing Y is chosen from
aradrehexyd radigalthat t selthapt iB®al apdsuB8ti t whégh are
with .am.no; tetrahydropyran oioxidothienWne apsitbe of
SRR PRy ,lf%f%glr'li‘q(ﬂi.ﬁﬂ’?flré a%%gga(lézfgplknyl radicals . . b
®E® | onaRBy axhsR t Goen ovitthet ke nPLEEGERNatZ AW R FPicC

Oyl 407 QRYL cniRORY O i &sahuhyl wHispensy! optionally
é%‘?h{}f a?%d?‘@éﬁ?h%%e%se%gl%pti onal Iy s bsti?%ogd Wit h g
SELtEin neRe PHIF¥Al ©TEREs &F HFTGR sog%hosa?rb *Ghd-a °
Ry B o165 radical, a phenyl radical which is itself
optionally substituted with one or nore hal ogen

atons, a quinolyl radical, a pyridyl radical which is
Qg onadtes end i 2 ddydiorpent s tvin royen @lowl adiEhyi
radical, a thiazolyl radical, a pyrazinyl radical, a
furyl radical and an 20 im dazqolyl radica wh#ch i S ‘ble
issiad foopluohal PY Loupwdpt Ufed RAINP atkyRilshrg POSSt
roducis of haneubaeth) beid® iAiabtetbeipomsrbte isomer

forms, and the addition salts with inorganic and

organic acids of said products of formula (I).

6) The product of formula (I) as defined in claim 1,

in which:

R2, R3 and R4, which are identical or different, are
such that one represents a halogen atom and the other
two, which are identical or different, represent a

hydrogen atom or a halogen atom;
R5 represents a hydrogen atom or a halogen atom;

R1 represents a hydrogen atom, a cycloalkyl radical or
an alkyl, alkenyl or alkynyl radical, all optionally
substituted with one or more radicals, which are

identical or different, chosen from halogen atoms, ORS8

and NR8R9;

A represents a single bond or a radical -CH2-CO-NR6-,




10

15

20

25

30

35

racem c, enantioneric and di astereoi soneric isoner 25
fornms, and the addition salts with inorganic and
organi c acids of said products of forrmula (I). 10) The
product of formula (1) as defined in claim1l or 5, in
which: 30 R2, R3 and R4, WH%h are identical or
different, are . sugch that ne r fI .
aﬂénﬁénd“Fﬁé*bfﬁ%rld?ﬂbl?%grgge %%ﬁg%%-gydfgggkqg%on%s
andstherebhetha vhluesi bé 81 ;chl ori ne atom or a met hyl
radical; 35 RS represents a hydrogen atom Rl
represents a nethyl radical; or an ethyl radical, 210
0hta| arialg yomubsiriing e epbnalaning A, 4altey|hinFepers and
ngyl ami N0 Of BYT T i dppyk ikadical sgatureps@sentdth Y
srng e bond and the ring containing Y 5 presents a g
cepresenyingadiadal WYL | s2FPSel £ osrt’gﬁr

%Q%Bh%ﬁﬁ d&i&hﬁ&ﬂnﬁlﬂh &n@lﬁﬁldwaybxygad|QMOms or a
tlonall¥ subst&%giﬁgﬁﬁn kt%)nr L00eR oMy Widdl nksro ;

|sdbu yV |sopentyl or
ethyI radrcal mhlch are thensel ves optionally 10

bstituted w I | a OF CBi2-alkenyl
Rddi e éﬁbsen (LR Sggf%F%aC%g%ﬂl %ﬁ?%% S L ag enyh
opt iGitald hkyratibstadin ‘HB€ b@léﬂl }ju?HBF'S',F.tute fic

%YG{ t%ﬁ?'f&@ﬁé&l 8%'%héﬁddﬁéld§ hbi& ogediabbs} which
ury i m dazol which is |tseIf %ptlﬁgf%éﬁj atoms
sutsst } deretca t Rral ki Lem3 sai GPBPEHUdS of Ta
(g beldg i naad |hétb@r@@5$31 btadicateni allenhﬁseonephéhyl
and aster oi Spneric_isoner a irep 1ves
é’&tﬁrtylon 55‘%( ﬁFnFﬁr? Yganl%aéﬁégﬁorgg%lgﬁgm dssof .-
saitd qrraddyc tsutoft Fostrd avitl . oRe 1) MPRE 5Péaseilsof which
fa\%”ukée&tlwé;‘? %‘if'c@fgféfle@@)’ ensself fdtm PhaTegengatoms
and hydroxyl alkoxy, alkyl, hydroxyalkyl, alkoxyalkyl,
CF3, NH2, NHalk or N(alk)2 radicals;

the heteroaryl radicals consisting of 5 to 10 members .

and containing 1 to 3 heteroatoms chosen from O, S, N

and NR10;

R8 represents the hydrogen atom or alkyl, cycloalkyl
and heterocycloalkyl radicals which are ‘themselves
optionally substituted with one or more radicals chosen
from hydroxyl, alkoxy, NH2, Nalkyl or N(alkyl)2

radicals;

NRSR9 is such that either R8 and R9, which are
identical or different, are chosen from the values of
R8, or R8 and R9 form with the nitrogen atom to which
they are attached a cyclicbamine which may optionally
contain one or two other heteroatoms chosen from O, S,

N or NR10O;

R10 represents a hydrogen atom or an alkyl radical;
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R2, R3 and R4, which are identical or different,, are
25 such that one represents a fluorine atom and the
ot her two represent, one a hydrogen atom and the
other a fluorine or chlorl% atom R5 represents a
hydrogen atom or a chloriné om 30 Rl represents a

d t I 5 t :
géaﬁgﬁggdgfg égigﬁ:(¢§88§# r%g%ﬁgyl g@aqﬁg possible
BptemmalIyenﬂnﬁmdmﬁnﬂtvmahdthéﬁaaﬁﬁﬂaﬂ§%ﬂmﬂﬁ%ﬁ alsomer
%{n%c}yl ﬁﬁad' ‘E"ﬁk iKYyl amao r‘@ﬂﬂ?al in®®ganic and

represents a single bon
oepRnEo NCkHds Qﬁdsﬁhé PFﬁéuééﬁthnﬁﬁﬁmYlﬁs (Ehosen from
t et rahydr opyran and d|0X|doth|enyI radi cal s and
rrolidinyl, piperidin epi nyl adl als 211
g%t i OREF| P IS t?,# %ﬂu?ﬁel ?L%nlatsl‘ oJER AT dm i tHa °ne
BEt Byk pkeeéhyhgradhiab" whi ehiahe thensel ves
optionally substituted with a phenyl, pyridyl,
thienyl, thiazolyl, pyrazinyl, furyl or imdazolyl
Ragi G : aBds&dd prticlst sref Fdpmaica) | progiffaneny are

passd bl SserANt FRIJLGiANdor chlorine atom
ngtereégsgﬂgrﬁgﬁggoﬁ%r f or ns, &gnd {he_ addi t

Xe
3aPt sEhe t REPAEr daif-c Whdchordgani LASRFHS2T Yai ﬂlgferent

Repdugkatofa f opioyell ) atdR 1) Zhefpumrtiiné ofr fohbukane
|) as defined in any one of the other clains having
@™ ol | owi ng nanes: -

2-{4-[4-(4-fluorophenyl am no) pyri m di n-2-yl an no] -

ggg?g%?%g%&ggygaﬂya§6§gﬁté%&ﬁ”&@“é”%@@%%fﬁyl&r dRlorine

ALpn;(4-fl uor ophenyl am no) pyri m di n- 2-yl am no] - N

met hyl - N-(1- pyri di n- 2-yl met hyl pi peri di n-4-yl ) benzene-

%ﬁ'&%@?@%%%ts a hydrogen atom, a cycloalkyl radical or

an alkyl radical optionally substituted with one or

more radicals, which are identical or different, chosen

from the fluorine atom, OR8 and NRS8RY;

A represents a single bond or a radical -CH2-CO-NR6-,
and R6 representing a hydrogen atom or a linear or
branched alkyl radical containing at most 4 carbon

atoms;

the ring containing Y consisting of 4 to 7 members and
being saturated or ©partially saturated, with Y
representing an oxygen atom O, a sulfur atom S
optionally oxidized with one or two oxygen atoms or a
radical chosen from N-R7, C=0, CF2, CH-OR8 or CH-NR8RY;

R7 represents a hydrogen atom or an alkyl radical
optionally substituted with one or more radicals, which
are identical or different, chosen from halogen atoms
and phenyl and heteroaryl radicals, the phenyl and
heterocaryl radicals themselves being optionally

substituted with one or more radicals, which are
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- N-(2-di net hyl am noet hyl ) -4-[ 4-(4-fl uorophenyl am no) -
20

pyrim di n-2-yl am no] - N- ( 1- et hyl pi peri di n-4-yl)benzene
- sul fonam de 4- [4-

(4-f1 uorophenyl am no)pyrlmc?n 2-ylamno] -N- (2-

oy r Xy el Y ) & yl Lirdi firdn Yhhbegezanetoms and
s@ﬁﬂéhgﬁ}dén%5d1£%eggﬁg IR

# Béok91f|ueﬂﬂmhanylaﬁﬂﬁﬁgpyrhyﬁ%ﬁ$y%}§¥%h1 a}kﬂfyalkyl
ot hyh %(ém@iﬁé dyl 13=ahayet heldpicpassi;di n- 4-yI ) benzene-
§EP oN&

4-14-(4-11 uorophenyl am no) pyri m di n-2-yl am no] -
lh% ry, 0i D=4 y Il\&(a&l@amsolc@hmmtym@t | )%eﬁ?en%sﬁ‘?f“gﬁrs
0 a

AT de ydrochl or i hosen from O, S, N
NnGR-con Rt A ) 14 £P4- gh%%?%?%tom?l So?ophenyl ani no) -
@Hd Kedigy- 2- yl am no] - N- pi peri di n-4-yl benzenesul f onam d
hydrochlorlde 35 said products of fornula (1) being
| n all the possible racemc, enant| 0 b ched
CﬂgiS&%lp&@ls&@MSfl Chesdﬁéirog%‘?rr@ fhd 5d|q?]ifo ran

S L %Tl f’é gaebﬁtéﬂﬂmgrgﬂﬂl foati das @far@@ind atoms oY
tS 0 or

i mad e Pradustref alkyl
f@! alky) é@dd@fallﬁed ?ﬂtﬁhg}l%%e%) ggt hdg ot her ol ai 51
%n &f@aiﬁ&howhﬂgcaaﬁewhlch are themselves optionally
2

-f1 uor ophe ) di n- 2- yI am no] -
b%@%ﬁé%‘%?@nwté% ?ﬂ@%gt?rg %gaopyr an- 4-yl ) acet ani d
e
4- %4 F4 fll uor,ophenyham NQipHexT dign- 2nd arfho] ~wpich are

I- yr|d|n2ylrrethylp eridi yhikerzangss of
suaénnahmadie or NAifDeHeRet hFFSm estehrl ?rérﬂ ui

é qﬂbegﬁ&aﬁbnﬁbrm with the nltrogen atom to which
tfll‘@?s lﬂl’feorm‘t?ﬁl ehed 2N S(%ln%t ;P & Sl dir 4 wdn) bppzeadyl,

(41 Hleda henmba@sma)lplym m gymrelyBirvio] aKIt_ate.g:Lnyl and

t
gﬁlollr&(gr aequ_n%/lél ra(il I8t hyI Blp:ggblnglmﬁ wupbednrenedul bon- its

( 4efdoaar @mwnwza:h o) B didiE 3 iami no] - N 15
met hyl - N- (| pyri dYl 3ylnet hY1Pj Ped4

ble
said products of formula (I) being in all the pOSSl
racemic enantiomeric and diastereoisomeric isomer
forms, and the addition salts with inorganic or organic
14

acids of said products of formula (I).

8) The product of formula (I) as defined in any one

of the preceding claims, in which:

R2., R3 and R4, which are identical or different, are
such that one represents a fluorine atom and the other
two which are identical or different, represent a

hydrogen atom or a fluorine or chlorine atom;
R5 represents a hydrogen atom or a chlorine atom;

R1 represents a hydrogen atom, a cycloalkyl radical or

an alkyl radical optionally substituted with one oOr
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sul fonam de said products of formula (I) being in all
the possible racemc, enantioneric and

di astereoi soneric isonmer 20 forns, and the addition
salts with inorganic and _ ro%an_i c acids of said
products of formula (1). 1?1) A process for preparing

Lhe Produgts of forimla asgef i Faddrinany aimem of and
npseot ﬁ@ﬁlgp&isns,c%%be%h £1dm

aracterized in that.a
afatexgula (I13mifh, ~N REERYERTRCwhi ch %mﬁ%}??ﬁg%norl
meani ng,i ndi cat i 10ne pfedkinygbover cl BERETAFSDY
PeREEEF W H a‘“%%é’é‘%&tq% formia (111): R2 R3 b-NH
tbBkral30 R4 in which R2, R3 and R4 have the neani ngs

indicated in any one of the above clains, 213 in
order to obtain a prqoduct of formula 1M1 -B&2-B4-NR6-,
R QdpreRBNe cR St 'ecﬁb?-&of‘ R, Rand gﬂ? the 4ical
iHH0S- d gl atteithg abavedrégeni @ROPr 8EUBE or kifa
Is reacted with t il fidie Kooy mula (V) @ NHZ
i9PTorEET YD a&bt“ﬁ?sntgporquzuct of formula (VI): R3 R2 .
R4 1 NH ' bers
the ring containing Y consisting of 4 to 7 membe O,
being saturated, with ¥ representing an oxygen atom
a sulfur atom S optionally oxidized with one or two

- H-
oxygen atoms or a radical chosen from N-R7, CH-NH2, C

NHalk or CH-N{(alk)2;

R7 represents a hydrogen atom or &an élkyl rédical
optionally substituted with a phenyl, pyrldylt thJ.eny'/ll:1
thiazolyl, pyrazinyl, furyl or imidazolyl radical whic

are themselves optionally substituted with one or more
radicals chosen from halogen atoms and hydroxyl,
methoxy, methyl, hydroxymethyl, methoxymethyl,

trifluoromethyl, amino, methylamino and dimethylamino

radicals;

' ' ible
said products of formula (I) being 1in all the poss
racemic enantiomeric and diastereoisomeric  isomer
forms and the addition salts with inorganic and

I

organic acids of said products of formula (I).

9) The product of formula (I) as defined in claim 1,

in which:

R2. R3 and R4, which are identical or different, are
such that one represents a fluorine atom and the other
two represent, one a hydrogen atom and the other a

fluorine or chlorine atom or a methyl radical;

R5 represents a hydrogen atom or a chlorine atom;
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N/ I (VI) REB NN\ H 10 in whi
_ |\ ich R, R3, R4

nge Ithe meani ngs i ndi cated above, which produ?tndolfQS
rmula (VI) is reacted with chlorosul fonic acid

S02(OH)C1 in order to obtai
t he [
product of  formul a (VI 1):" 9IR>2 RzorNL'egpg?g: nEICI N /

| 1O (V1) "j: NN\ B5 | NegWll S Sy 1 RBad Al ;
BAdrRBTREFELENE l]?é(éaﬁf OFgS | n cat ed bove, :

]ﬁ%r@ﬁ'-}l@t ¥l ar(\ﬂn)el:bya.@a(ﬁ@p i t AT é)nvwkgﬁh radlcal
@ﬁgr:[u@f’l%.l %' \IMI% gﬁgﬁ ﬁgé'tﬁ&efhm(e(}iﬂﬂé) fi Indixciateed atr@nanyvr a
th'Eier,yll rramtuccﬁtiltﬁé PBaGR RS f%ﬁgﬁ ona’?gg\r/gtlj%gﬁghm?gﬁno
ey SE ARl 1y S protccted wi

ups, in order t i
formula (I|) R3. R2 R4, Ho|oOtF)etalsn.a product of

¢ ’e\l a%é#%sez%sH i B whisdmo®le , RPondR3, Rﬂcﬂad%éSN sve OF
-CH2-CO- §l§3 Inqﬁcehgdraggv%ontalnlng v ig chosen from
cyclohexyl radicals, itself optionally substituted with
amino; tetrahydropyran; dioxidothienyl; and the
pyrrolidinyl, piperidinyl and azepinyl radicals
optionally substituted on their nitrogen atom with a
methyl, propyl, isopropyl, isobutyl, isopentyl or ethyl
radical, themselves optionally substituted with one or
more radicals chosen from halogen atoms and a hydroxyl

radical, a phenyl radical which is itgself optionally
substituted with one or more halogen atoms, & guinolyl
radical, a pyridyl radical which is optionally oxidized
on its nitrogen atom, & thienyl radical, a thiazolyl
radical, a pyrazinyl radical, a furyl radical and an

imidazolyl radical which is itself optionally

substituted with alkyl;

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

organic acids of said products of formula (I).

10) The product of formula (I) as defined in claim 1

or 5, in which:

R2, R3 and R4, which are identical or different, are
such that one represents a fluorine atom and the other
two represent, one a hydrogen atom and the other a

fluorine or chlorine atom or a methyl radlcal

R5 represents a hydrogen atom;

R1 represents a methyl radical; oOr an ethyl radical,
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10 whi ch products of formula (li) may be products of
formula (1) and which, in order to obtain products or
ot her products of fornmula (1), may be subjected, if
desired and if necessary, tgpne or nore of the

foll owi ng conversion reactions in any order: 15 a) a

reacti o for at f @l Kyht higgnigicoup abkylawino,
@EFF@gﬁ hdi ngquéﬁqf edpor sul fone, -b) a reaction for

6908YRY3amtnof oanpa'hfm)lydlﬂb( AcEPGHSP g oup to a
hydroxyl functional group, or alternatively of a

hydr oxyl functional group t 2 I fég}g@égpﬂg Y
gr oaq:preﬁ)eratﬁ? eactsigi? %rg%?gd % Qh$ £2h | cohol

(%te's% gls group cﬁ;@l@fmeadydehyrl@dma](et Uﬁéchf ures i ofispelt
up, 31) 2 r%@ﬁttt:.% %r w%.%valamqfnot herpr et eptibpgidinyl

ot ectéd reactive functl onal
gramlrmbpt@aaway,lye) sabetatufed fof sHif f iftdieh aﬁ:om

an | norganl C A r det sdiouopt ai nSlO@@ntyl
thespofth %ﬁ' I§£g8?§ aal(r:‘slé:‘&ifctdlijg(r'liErx Sse §,gl ut 'o%'h@‘nally

tche rexceyi c f@dmalo BhifBsoPVEd ®215 d.a

t%%ds%ct&,g%df‘p{gwlgnélbrt h\uﬁeohéabged b@pﬁ\g oF & Ira 1

possl bl e raceni c nti ey i-agher nally
i vt of T@BNBY 8T HL | Bg }'en%lr%glegg ggrégl e%gtlo

|
v\%}?o@t[ﬂ%*@é& Qﬁ.thonmlllciger( i )qasn@ﬂgﬂ. heBYEB ciphtlo%ally
C

h Y represents cak omNR% @8, def hRdd Jmmcmp;plyl
oCPPél%%EZ?qineoé‘bo%g Sclt a| 113 985;Hep?egr(l{:lntl n??&—lz}%
[ ca aI I

r@RL €5 ehé sianehf kgptlankéhw sUBpt4FR
optionally substituted with a which 10 napht hyI

radical or with one or nore, radjcal rgjhdeitd s®ible
ds&idr empduchss@f FHGrAtha oééﬁ% n§ lﬂ pheny] O%%wd

hetecparyl radirialsnenid thede mhp*qq%ne01qqmgﬁ&9 yeLsomer

forms, and their addition salts with inorganic and

- organic acids of said products of formula (I).

11) The product of formula (I) as defined in any one

of the preceding claims, in which:

R2. R3 and R4, which are identical or different, are
such that one represents a fluorine atom and the other
two represent, one a hydrogen atom and the other a

fluorine or chlorine atom;
R5 represents a hydrogen atom or a chlorine atom;

R1 represents a hydrogen atom; a cyclopropyl radical; a
methyl radical; or an ethyl, propyl or butyl radical
optionally cubstituted with the fluorine atom or &

hydroxyl radical or a dialkylamino radical;

A represents a single bond, -CH2-CO-NH- or
_CH2-CO-NCH3- and the ring containing Y is chosen from
tetrahydropyran and dioxidothienyl radicals and

pyrrolidinyl, piperidinyl and azepinyl radicals
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phenyl and heteroaryl radicals bein [
substituted with one or nore radica?s?pahfgﬁll{S are
Ldgntlcal or different, chosen from hal ogen atons and
éﬁsroxyl, al koxy, aIkyI,_h%aro&yalkyl, al koxyal kyl

, NH2, NHal k or N(al k)2 édicals, whi ch process’is

characterized in that th .
chotScLel) 2ett iled Mot opRaLEd ke st At =
RScth® 20rin sttigh Rxadisaliy a5 haf¥’tne” ves
26 RSt Gl ameitne pledy, abmricyl o O STYE
ranerstos ko et sl e ERG PR SRS

groups which may be 25 present i
protected with prote p are optionally

Taﬁﬂdimnpduﬂt%egﬁoﬁgg%#g% é%%?#ﬁﬁxg%ﬁ%?ugiﬁctﬁé posaible

: | ampt e f
%%g%ﬁd%g gégﬁaniﬂo@éfﬁtn aumiod@tgstg;e@5$§%$gg%};%%@mer
forms, and t£LC)£%digkghllsQ%kélX%itR5 NnNrganic and

organic acids of said products of formula (I).

12) The product of formula (i) as defined in any one
of the other claims having the following names:

- 2-{4-[4—(4—f1uorophenylamino)pyrimidin-z—ylamino]—
benzenesulfonylamino}-N—(tetrahydropyran—4-yl)—
acetamide

- 4—[4—(4—f1uoropheny1amino)pyrimidin—z—ylamino]—N—
methyl-N-(1-pyridin-2—ylmethylpiperidin-4—yl)benzene—
sul fonamide

- N—(z—dimethylaminoethyl)-4—[4-(4—fluorophenylamino)—
pyrimidin—z—ylamino]—N—(1-methy1piperidin—4—y1)benzene—
sulfonamide

- 4—[4-(4-f1uorophenylamino)pyrimidin—z-ylamino]—N—(2—
hydroxyethyl)—N—(1-methy1piperidin—4-yl)benzene-

sul fonamide

- 4—[4-(4-f1uorophenylamino)pyrimidin—Z—ylamino]-N-
methyl—N—(1-pyridy1—3-ylmethylpiperidin—4-yl)benzene—
sulfonamide

- 4—[4—(4—fluorophenylamino)pyrimidin-2—ylamino]—N—
piperidin—4—y1-N—(2—pyrrolidin—1-ylethyl)benzenesulfon—
amide hydrochloride

- N—(2-aminoethy1)—4—[4—(3—chloro—4-fluorophenylamino)—
pyrimidin-z—ylamino]—N—piperidin—4-ylbenzenesulfonamide

hydrochloride

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

organic acids of said products of formula (I).
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in which R', R2, R3, R4 and R5 have the neani ngs
i ndi cated above, which product of formula (1X) is
subjected to reductive 5 amination conditions in the
presence of the al dehyde of fornmula (X): RZ -CHO (X
in which RZ' has the neani @&% ndi cat ed above for RZ,
in which the reactive functi I 0P8 i MBE ChAnmeyhpeone
18) pr@béntpreﬂdélc&pt?% gPF(}“%ro?@?t e%vmth protecting
%OHB\% o'tﬁeQr denitne bbivang aher §044OYeRIf GAMTPE (I 0.3_1)

Q midhin-B5 yllaNinoH -
n2white 4RI Eforﬁ§h§ﬁ§lgm ngw%yE%

R5 a have th
%énh@&b@@ﬂédnaﬂ@meno@hmcﬁq@q§ﬁgﬁq§q& qﬁﬁrnﬂyi) 5 %ﬁi?e

be prod t f Ino) a5y Awtticdin - 21y -
5  Sbfai %%b§hc rawﬂéﬂyfédiﬁo i\ lemdagyo]

roth roduct s f 5. formiha ddnzedeay
Ime&hﬂﬂ1ﬂﬂ@&fpyﬁld%ﬁﬁﬂr %%ﬂy ﬁg%égggng}?n any

C%n?‘ 4he or nore 20 converS| on reactions a) to
[

ot w@:}x{'étgp D0 S0lgh PTOUUES b S fOFdpH L) o) -

ossible ra _
mm@m-mlmmamg P 1 of e o
canments, the products of fornula (1) as 217

10 o%ﬂ%%"da‘}‘ cli%n one of clajns 3 ]
addi t [on( 4sﬁl%grophﬁnﬁh%mh%%é®%¥%%}% gacggl%ﬁﬁno] -N- (2

nor ga [ ganherRgl gspet éand4pvbbhéﬁéeﬁ?su
%Y%U?Q{,%?ﬁﬁg -QL g8nkec gl gspet i

nmedi canment s, the products of
femp@dea (1) as

- 4-[4-(4- fluorophenylamlno)pyrlmldln 2-yl
15 methyl-N—(l-pyrldyl 3- ylmethylplperldln 4-yl

amino] -N-

Ybenzene-

culfonamide

said products of formula (I) being in all the po?31ble
and diastereoisomeric isomer

racemic, enantiomeric

20 forms, and the addition salts with
cts of formula (1) .

inorganic and
organic acids of said produ

14) A process for preparing the products of formula

(1) as defined in any one of the other claims,

d in that a product of formula (II):
Cl

)\ a1

ated in any one of the

25 characterize

in which R5 has the meaning indic

above claims,
reacted with a product of formula (III):

R2
R3

is

NH2 ()
R4

30 | |
R3 and R4 have the meanings indicated 1in

in which RZ2,
any one of the above claims,




defined in any one of the preceding clains whose nanes
are as follows:
2-{4-[4-(4-fluorophenyl am no) pyri m di n-2-yl am no] -
benzenesulfonylanino}-N—(teHBahydropyran-4-yl)acetanid

e 10 - -2

4-[4-(4-fl uorophenyl am n rim din: | amimo] - N
mntbyﬂeN-FQ-E?EPaPn§2p§PﬁégﬁyPg}SE?P E%—Z-y?)benzene-
sul f onam de - R2

N- ( 2- di net hyl am noe 4-[4-(4-fl uorophenyl am no) -
pyri m di n-2-yl am ngi - met hyl pi peri di n-4-yl ) benzene
- 15 sul fonam de - 4- - "NH

(4-f1 uorophenyl am no) pyri '\in-2-y|2 .,no] -N- (2-

hydr oxyet hyl ) - N- ( 1- met hyl fpi p&€ri di n- Rbl)benzenesulfon-
am de - Z

4-[4-(4-f|uorophenylad?ﬁo)ﬁyri%{din;Z;ylanino]-N— 20

gﬁipyl;hkdé%?y;g?y%ABEQén%QyﬂgégeEhglBéghY%bgeﬁhaﬂaated

45 & 4-f 1 uor ophenyl am no) pyri m di n-2-yl am no] - N-

piperidin-4-yl-N-(2-pyrrolidi nylnyl eshylddepeenesith the
5 swihidmamRIYRAdr |§¥%‘-’H‘éﬂé‘5 230

N; £ 21 fd neet fytpua [ 4v) 8- chl or o- 4-f | uor ophenyl am no) -

pyri mdin-2-ylam no] - N-pi pgi di n-4-yl benzenesul f onam d

e hydrochloride and the addition salts with

phar maceuti cal | y accept alf i ngyygani ¢ and organic

acids of said products ofNs®rnula 30 (1). 18) A

phar maceuti cal conposition containing, asdacgive

i ngredi.ent, a agt sopecaficthetpfoducis dVIformul a

(F °§ge5eFPnégk?n cﬁa?ns 16) and 17) or a

phar maceuti cal |y 3B3acfept able salt of this product or

a prodrug of this uct and a pharnaceutically

KOG
acceptabl e carri 84 @I The use of the products of
formula (1) as defined” 1INHany one of clainms 1) to 13)

or of pharmaceutically - R18 acceptable salts of
these products for the greparat of gviedi canment
intended for the treatnent_ rN
' N
H

RS

meanings indicated

10 in which R2, R3, R4 and R5 have the
above, | |
which product of formula (VI) igs reacted with
i ' the
chlorosulfonic acid 502 (OH)Cl in order to obtain
corresponding product of formula (VII):
W),
i O\\S,Cl HCl
N W\
T
A
Rs" N §
15

R3, R4 and R5 have the meanings indicated

in which R2, .
- (VII) 1is reacted_w1th

above, which product of formula

an amine or formula (VIII):
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prevention of a disease by inhibition of the activity
of the protein kinase IKK. 5 20) The use as defined in
any one of the preceding clainms, in which the protein
kinase is in a nmanmal . 21)2}ge_use of a product of
formula (1) as defined in any one of clainms 1) to

13), for the preparation of a pdi canent i ntended for
t he treatnment OR prevaplo di séddl¢ chosen from
the follow ng grébup: imflanna di seases, diabetes

and cancers 15 22) The use of a product of fornula £
gﬁl definedyn @y eeenohgclimdisaned oln3pnyf e ©

e preparat|on of a _nmedi canent, jntanded feket heeactive
theat reraveor %}%%%%tlgﬂr %ﬁlnflannator di sease

F3h e Hase gf%fou@;sor@]dﬂch m‘ayf PIUPEEEEP asa‘-’ueef pggéoﬁglly
C

any one of [ the preparation of a
5 pedtEaRst ﬁ?&er?d"e?efcttqﬁegtre:t t or (?lre)venu on of
dirahsts: 25 hbaifhe wePBicta Pr ornula (1)
as defined_in anyp,one of clains 1) to 13) for the
preparationfvQf a di canent intended for the
treatment of ednters. 25) The use as clained in claim
20), int the 30 treatment of solid or liquid
tunors. 26) claimed ingl 1n124) 25),
i ntended for the trieat ment of cance res
cytotoxic agents. 38 27) Th

=0
W

formula (I) as deane in éZof cl ai ns ) to 13)
for the preparatiag ned nts intended for
cancer chenot hggdpy N N28 he use of a prod(e¢t of

formula (1) as defined |d4 any one of cl ai nms 1) to

13), for the preparation of nedicanents intended f
capceynelgmatiher ape, al Rhe 64 asda ReNBIAR i gﬁe megﬁlngs

indicated above, d o
10 which products of formula (I1) mey} be produc
formula (I) and which, in order to obtain products OY

be subjected, if
other products of formula (I), may e

desired and if necessary, to one or more
following conver51on reactions in any order:

15 a) a reaction for oxidation of an alkylthio group to
the corresponding sulfoxide or sulfone,

j kox
b) a reaction for conversion of an al Y

functional group to a hydroxyl functional group, ©OF
alternatively of a hydroxyl functional group to an
20 alkoxy functional group,
c) a reaction for oxidation of an alcohol

functional group to an aldehyde or ketone

functional group, | .
d) a reaction for removal of the protecting group

i i a
25 which the protected reactive functional groups may

o i i anic or
e) a reaction for calification with an inorg

alt,
organic acid in order to obtain the corresponding 8

s to
f) a reaction for resolution of the racemic form

30 resolved products,
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5 29) The product of fornul -
i a (1) as def i
of claims 1) to 13), as IKK inhi)bitors.IneOI $noany one
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said products of formula (I) thus obtained being in all

the possible racemic, enantiomeric and diastereo-

igsomeric isomer forms.

5 15) A process for preparing the products of formula
(1) as defined above, in which Y represents the radical
NR7 as defined in any one of the above claims, with R7
representing CH2-RZ and RZ represents an alkyl, alkenyl
or alkynyl radical, all optionally éubstituted with a

10 naphthyl radical or with one or more radicals, which
are identical or different, chosen from halogen atoms
and phenyl and heteroaryl radicals, all these naphthyl,
phenyl and heteroaryl radicals Dbeing themselves
optionally substituted with one or more radicals, which

15 are identical or different, chosen from halogen atoms
and hydroxyl, alkoxy, alkyl, hydroxyalkyl, alkoxyalkyl,
CF3, NH2, NHalk or N (alk)2 radicals,

which process is characterized in that the compound of

formula (A):

R3 __R2
R4
NH 9 ${
) E—NC o ®
RS NéJ\\N N\E/ \7<:

20

in which R2, R3, R4 and R5 have the meanings indicated
in any one of the above claims, and R1’ has the meaning
indicated in any one of the claims above for R1l, in
which the reactive functional groups which may Dbe
25 present are optionally protected with protecting
groups,
is subjected to a reaction for deprotection of the
carbamate functional group in order to obtain a product

of formula (IX):
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R3 __R2
R4
" R
| \)N\ éS'J_N\ONH (1)
RS N/’

in which R1’, R2, R3, R4 and R5 have the meanings
indicated above,
which product of formula (IX) is subjected to reductive
amination conditions
in the presence of the aldehyde of formula (X):

RZ' -CHO (X) '
in which RZ’ has the meaning indicated above for RZ, in
which the reactive functional groups which may be
present are optionally protected with
protecting groups, |

in order to obtain a product of formula (I2):

R3 __R2

R4
H

n=0

R,
|
—N
SN |
| //k O N-CH,-RZ' ()
RS N ”

in which R1’, R2, R3, R4, R5 and RZ’ have the meanings

indicated above,

which products of formula (I2) may be products of
formula (I) and which, in order to obtain products or
other products of formula (I), may be subjected, if
desired and if necessary, in any order, to one or more
conversion reactions a) to f) as defined above,

said products of formula (I2) thus obtained being in
all the possible racemic, enantiomeric and

diastereocisomeric isomer forms.

16) As medicaments, the products of formula (I) as
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defined in any one of claims 1) to 13) and the addition
salts with pharmaceutically acceptable inorganic and

organic acids of said products of formula (I).

17. As medicaments, the products of formula (I) as
defined in any one of the preceding claims whose names
are as follows:

- 2—{4-[4—(4—f1uorophenylamino)pyrimidin—z—ylamino]—
benzenesulfonylamino}-N- (tetrahydropyran-4-yl)acetamide
- 4-[4-(4-fluorophenylamino)pyrimidin-2-ylamino] -N-
methyl-N- (1-pyridin-2-ylmethylpiperidin-4-yl)benzene-
sulfonamide

- N- (2-dimethylaminoethyl) -4-[4- (4-fluorophenylamino) -
pyrimidin—z—ylamino]—N—(l—methylpiperidin—4-yl)benzene—
sulfonamide

- 4-[4-(4-fluorophenylamino)pyrimidin-2-ylamino] -N- (2-
hydroxyethyl) -N- (1-methylpiperidin-4-yl)benzenesulfon-
amide

- 4-[4-(4-fluorophenylamino)pyrimidin-2-ylamino] -N-
methyl-N- (1-pyridyl-3-ylmethylpiperidin-4-yl)benzene-
sulfonamide

- 4-[4-(4-fluorophenylamino)pyrimidin-2-ylamino] -N-
piperidin-4-yl-N- (2-pyrrolidin-1-ylethyl)benzene-
sulfonamide hydrochloride

- N- (2-aminoethyl) -4- [4- (3-chloro-4-fluorophenylamino) -
pyrimidin-2-ylamino] -N-piperidin-4-ylbenzenesulfonamide
hydrochloride

and the addition salts with pharmaceutically acceptable

inorganic and organic acids of said products of formula

(I).

18) A pharmaceutical composition containing, as active
ingredient, at least one of the products of formula (I)
as defined in claims 16) and 17) or a pharmaceutically
acceptable salt of this product or a prodrug of this

product and a pharmaceutically acceptable carrier.

19) The use of the products of formula (I) as defined

in any one of claims 1) to 13) or of pharmaceutically
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acceptable salts of these products for the preparation
of a medicament intended for the treatment or

prevention of a disease by inhibition of the activity

- of the protein kinase IKX.

20) The use as defined in any one of the preceding

claims, in which the protein kinase is in a mammal.

21) The use of a product of formula (I) as defined in
any one of claims 1) to 13), for the preparation of a
medicament intended for the treatment or prevention of
a disease chosen from the following group: inflammatory

diseases, diabetes and cancers.

22) The use of a product of formula (I) as defined in
any one of claims 1) to 13), for the preparation of a
medicament intended for the treatment or prevention of

inflammatory diseases.

23) The use of a product of formula (I) as defined in
any one of claims 1) to 13), for the preparation of a
medicament intended for the treatment or prevention of

diabetes.

24) The use of a product of formula (I) as defined in
any one of claims 1) to 13) for the preparation of a

medicament intended for the treatment of cancers.

25) The use as claimed in claim 20), intended for the

treatment of solid or liguid tumors.

26) The use as claimed in claim 24) or 25), intended
for the treatment of cancers resistant to cytotoxic

agents.

27) The use of a product of formula (I) as defined in
any one of claims 1) to 13) for the preparation of

medicaments intended for cancer chemotherapy.
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28) The use of a product of formula (I) as defined in
any one of claims 1) to 13), for the preparation of
medicaments intended for cancer chemotherapy alone or

as a combination.

29) The product of formula (I) as defined in any one

of claims 1) to 13), as IKK inhibitors.




