1H PYRAZOLJ 4, 3-cl | SOQUI NCLI NE DERI VATI VES, PREPARATI ON THEREOF AND
THERAPEUTI C USE THEREOF The present invention relates to

1H pyrazol o[ 4, 3-c]isoquinoline derivatives and to their 5 application in

t her apeutW@2p1azaareul arly as anticancer agents. The i neitERiyR)G0H778! at es
to the process for preparing these conpounds of the invention and to sone
of the reaction internedi ates of said process. [Description of the

I nvention] 10Definitions used In the context of the present invention the
meani ngs of cenaaammucmarcmsmdmbm@mnh@lm@&r EPRARATRON THEREGP" | e,
chlorine, brom ne or iodine ato al k¥l : aturated aiftph

hydr ocar bon group conpri si RAPEYTIE Ug : 5 (advant ageously from
1 to 4 carbon atons) whi ch |s | i near or branched i s obtained by 15renoving

a hydrog atom from | es include the pu_s met hyl , ethyl,
propyl , ?Qoqu%sf?)?{ 'mﬁﬁﬁ rel?@ﬁb‘iﬂt EF' nFaZP'Q[AP'S -Bigpgyinoling| g%ﬁt@ gsoand tantheir

C0- alkyl a[gﬁloaatrmn mneraa)euhe ad:rk(ydlarg'l’aetmwtlb@céﬁagjeﬁlﬁs! meg iaRas: arsd‘ RO Ky!
group: aﬁ gé or%rgé]at?m Ll si ng one o uorine atons in place of one
or nore hydrogen 'a 9 BESC v RIMBaNI Oy ﬁ“’e'ét'oc':‘y?,“‘? d0 KA Obrt"(‘ﬁjﬁeaf?t[o”
conpri si W@“bed!abenfﬁlcawrdcezscar bon atoms all of which formpart of the
cyclic structure. Exanples include the groups cycl opropyl, cyclobutyl,

cycl opentﬁll or cycl ohexyl; protective group: a group i ntended to protect a
cheni cal [egagptianofithenventiemit ed cheri cal reactions, which is introduced in
a praf echiiltichERsesynd Which is released in a subsequent 25 step. Exanples

of protective groups will be found in T WG eene et al. "Protective G oups
i n O ganindhesyaitaxéefi the pregam invditicinding me898gs AACkegin tanine bECasfolevsor i n J. F. W

MO e "R Cheni st i P 1973.
Exanpl es. of oo ey 8o bAa ARG SR Sifitiod “BaF bamat o (800) or t e

[2-(trimet ﬁwbgrpypp@tmyt]ed memﬁayt h{BEddrb@T @upp corRArisirRPF@s 8Nb S o%rtﬂﬂ%ic\(ﬁ)s group

which is o igtut r re hal ogen ato nor e
particul ar F’%{dvﬁﬁ%{;é&ﬁg@ﬁhﬁ Jo@oﬁggﬁé? %Po%ﬁ ohighyis !gﬁ?eg H'Eaé“’h%r?'s Otﬁi‘/a‘?doaén or
hal ofen at 63M®indaa w&rﬁee!gﬂtmpfrom ;U gkmqm Ea@@pl@)s YhdludewdhE gilodpsr repthels emiis a
hydrogen abeipyPlsoso Wiy, id¥BatPEr 12 Rty

* alkoxy group: an -O-alkyl group, where the alkyl group is as defined above:

» fluoroalkyl group: an alkyl group comprising one or more fluorine atoms in place of one or
more hydrogen atoms;

20 * cycloalky! group: a cyclic alkyl group comprising between 3 and 7 carbon atoms, all of
which form part of the cyclic structure, Examples include the groups cyclopropyt, cyclobutyl,
cyclopentyl or cyclohexyl:

* protective group: a group intended to protect a chemical function from unwanted chemical
reactions, which is introduced in a protection step and which is released in a subsequent

25 step. Examples of protective groups will be found in T.W.Greene et al. "Protective Groups.
in Organic Synthesis", 3" edition, 1999, Wiley-Interscience or in J.F.W. McOmie "Protective
Groups in Organic Chemistry”, Plenum Press, 1973. Examples of protective groups include

tert-butyt carbamate (BOC) or the [2-(trimethylsilyl)ethoxy]methy! (SEM) group.

30  Ina 1% aspect the present invention provides a compound of formula (1):
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a group -C(=S)NH2; a group -C(=NH)NH- OH, a group -CH2CH or -CH2F; 10a
group -CH=N-OH, a group -CH=CH2 or -CEC-Ra; NV

N-N - a group(4-pyrazolyl) or H (3-triazolyl); where R represents a
hydr ogenW 2122272 C1- C4) al kyl group. 2More parti cul ar | PCTRR204P/ISHENE S a
hydrogen atom R2 may be selected nore particularly fromthe groups R2
exenplified in 15Table |I. R3 represents a hydrogen atomor a (Cl-C4)al kyl
group. More particularly, R3 represents a hydrogen atom 20R4 represents an
-NH2, ( OR: sedhyeakhiy la, phe Ol -getipfihior ie abtioHallpsubs@ated byaye lop aldkey halgg@auptomBalt may

be sel ected nor articuylar fromthe groups R4 exenplified in Table I.
B st 1 nour S Pl e o hb e B Fa ol B (1 TaCthe Subgroup of

conmpounds of formula (11): 25 in which R and R4 are as defined above.
The corrpﬁundrsesof1t the invention include nore particularly the conpounds of
Tabl e I. “*THe S%Fr‘pounds of the invention may exist in the formof bases or

aci d faddi-t i @hydsedansor hdlhgseatom or a cyano group;
- agroup ~C(=0)Y in which Y represents a hydrogen atom or a group —NH; or -OR;
- agroup —C{=S)NH;;
- agroup —C{=NH)NH-0OH;
- agroup ~CH,OH or —CH,F;
10 - agroup ~CH=N-OH;
- agroup -CH=CH, or -C2C-R,;

' N2
Qs )
N NN

a group H (4-pyrazolyl) or H (3-triazolyl);

where R, represents a hydrogen atom or a {C;-Cylalkyl group. More particularly, R, represents
a hydrogen atom. R, may be selected more particularly from the groups R, exemplified in
15 Table l.

Rs represents a hydrogen atom or a (Ci-Cylalkyl group. More particularly, R; represents a

hydrogen atom.

20 Ry represents an —NH,, (C-Cylalkyl, (C4-Cy¥fluoroalkyl or (C3-Cr)cycioalkyl group. Ry may be

selected more particularly from the groups Ry exemplified in Table |.

Distinguished among the compounds of formula (1} is the subgroup of compounds of formula

(11

25
in which R, and R, are as defined above.

The compounds of the invention include more particularly the compounds of Table 1.



salts are advantageously prepared with pharmaceutically acceptabl e acids,
al though the salts of other acids, which are usable, for exanple, for
purifying or isolating the conpounds, also 5 formpart of the invention.
The conpwonzisloM2222 so, where appropridte, conprise onePOT/FR20¢0ASYTIRLri C
carbon atons. In that case they may exist in the formof enantionmers or
di astereoi soners. These enantionmers and di astereoi soners and al so m xtures
thereof formpart of the invention. 10ln a 2nd aspect the invention
provides a process for preparing the conpounds of the invention and al so
SO o RSO RREAC el RLRR' LSl I BVt baaLe BEAGAAR., SERRARALL OF O
corrpounds ot Forhti & npounds "o Sih repared in
a nunbersaltt ast ecﬁysntsg@mlsiyrlgeﬁarmwmpmmaﬁlﬂxttmiywaemwaande amﬁotkgf%hesa’és 1:
Schene ' e B b P2,
| eadi ngl?f%tt%’g a(;‘g%; ‘gﬁ&&]] tlé Feésésé':‘%te clf)b? %\g@ngle% %Wh ?g%vpﬁiﬂmqﬁnct&oﬁ%g?a ??1
pyr azol eform pgt aftbe mve@pmﬁmosﬂp@n@dsoﬁay\alzo \\Amemmeonfﬂ@tel eathprisenep store CN,
C%é:%nc bk aters Mﬁ?icas% o st kg onrHeofOEné%f%Hmqugr' S
perforrre In the presence of a palladiumconplex (int 0) (1 f)
oxi dat i ofﬂa%%'"éf)'éom%fﬁ{ Tonssl engntinregsa@ed q‘@’ﬁ*%’?@'ieme@@édrﬁé‘ip 6‘@‘ Lﬁﬁ%@e@f&r orm
exanpl e, hpf of B iRRkIgn .4, PdC12(PPh3) 2, Pd(CQAc)2 or PdCl2(dppf), Pd2(dba)3 or
a mxture of Pd(QAc)2 and 9, 9-di net hyl -

10 Ina 2" aspect the invention provides a process for preparing the compounds of the invention

and also some of the reaction infermediates involved in said process.

Preparation of compounds of formula (1)
The compounds of formuta (I} are prepared in a number of steps starting from Py and P; in

15 accordance with Scheme 1;

PG Pe. N H,
A R N—N
N—N NHR, A\ N \ R,
) [P} S N Toute 1 N
e Br e — =
+ U] N (i) T
N N X = =N
X 40 X
P2 R1 N R N
R1 P R 'P PS \ 1 ]
1 T SOR, 50,R
' route 2 (n {l) (where X=R,} - “~2™ |route 3
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m e
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Scheme 1

Step (i) includes a Bichwald-MHartwig coupling between Py and P, leading to Ps.

PG denotes a protective group for the NH function of the pyrazole ring and X represents one of

20 the following groups: -CN, -CHO, -CH=CHj, -H, -F, -C=C-5iMes, -COOR, or

This type of coupling is performed in the presence of a palladium complex (in the (0) or (i)
oxidation state, optionally prepared in situ). Use may be made, for example, of Pd(PFPh;),,
PdCIy(PPhs),, Pd(OAc), or PdCly{dppf), Pdz(dba)s or a mixture of Pd(OAc), and 9,9-dimethyi-
25  4,5-bis{diphenylphosphino)xanthene. The complexes most frequently used are palladium(0)

complexes. The coupling is favoured in the presence of a base, which may be, for example,



254, 5- bi s(di phenyl phosphi no) xant hene. The conpl exes nost frequently used
are pal l adi un{0) conpl exes. The coupling is favoured in the presence of a
base, which may be, for exanple, K2CO3, NaHCO3, Et3N, K3POX4, Ba(OH) 2,
NaCOH, KRNOCRRA0/1222¥¥3, etc. The coupliag may be carri edPOUFR2018/0507 23

sol vent such as, for exanple, 1,4-dioxane. Exanples of. pall adi umbased
catalytic systens will be found in the followng: Guram A.; Rennels, R;
Buchwal d, S. ACIEE 1995, 34, 1348; Louie, J.; Hartwig, J. Tet. Lett. 1995,
36009; \kams, NMatiCREdaM, KPO,, BatOMp| HaOB, KF 5CsF, o%acog;tmﬂ“rhmouplit@%ay B4 8,
7215; Drjver, 9 Hama

5 var v oo BRG itorduerss, OTberhid s M6 ERangp o biddpm BT
J. J. AmgatdjterystSoe wnill@@ﬁ:;undmme]férrcﬁvmgi\ﬁmrmt/heRsnrhEﬂ iR. U%Wtﬂﬁwh(ldrﬁpﬁ@ﬁ]ts
one of t S oyn O f (1)
is obt alﬁb? E#)ﬁé%é g%%o é’l o?&t ﬁegggg%ﬁ’ég W&Er‘guwagé” é B %@_ of
rout & 1.J Tre Cdepn 0$ca:ct!9%1 ﬁ@naﬁtﬁ dhveahé; t:leimelgdéni Aon. @ihmn nmcur!@%ﬁ?% and
are kno 0 o] e e ne et
b orad BB BTl 5 AR S Heb 18T BRI, B ES
exanpl e, J.iAm.thenc 8se 1999 3EN) ‘(4V:153 (t r| rret hyl si | ypet hoxy] met hyl ),
deprotection is perforned in the presence of an acid such as
trifluoroacetic acid (TFA) or hydrochloric acid. 15 Were the substituent X
does not Wheyrtbs eutistionel Xofeptdsents wbs bf thaenbwituRR{s Rurtiefingd anpve, todheprmpelind of
reacfq o L - G t

Substl t ueri g s S eeHRE Bes sk r i bioBofid BT PRIRCGLANEEY, WHE |
P3* in steppotegtion conditees améemd@mimmdh@matﬂmr@ﬁﬂ%aocﬂ prej knowbtte iR rResaafkiled
depr ot ecf,i{R0 4R éD Gfdrﬂexﬁr‘hﬁ%l ; vy 'GréeneA&cé‘Pr ‘ﬂ’rd?&:t:@@ (ﬁMﬁriH@r é/rﬁc rS?Ht%gs@ st he

20conver si on ta | ace ectly on corrpoun fornu (I'). Exanpl es of
conver si efilipnx1999). F@’”\W@mplﬁemﬂ%ﬁ%ﬁeﬁéﬁﬂ\ﬂ Bﬂﬂmﬂmswﬁtmwm@y‘wﬂﬂe@ﬁt@;ﬂw -

exanpl e @fo ﬁﬂn%%le%re]sé)xce%fan%m%gﬁas hmdé@ééé%b 5019&2 A}%r Hj{érééﬂk?ricféé@c“ on,
by neans for exanple of sodi um hydroxide; 25 2 (exanple

9): thi s reaction may take place by neans of ammnl um sul ph| de i n nmet hanol

with m cpowRves s(IS@RieRYRIdBES ndG0dresdt ond Biie 28Bdttuents$,, vhdBRmordtieikdl t hi s

reduction may take place in the presence of diisobutyl al um ni um hydri de

(step 1 Cagighpinewnip: s porson skiledys theyaropty Lsedkie: comygainiey PUoBHGR: Siten of

t he al defysdguémtnet A@dbrdz@g ¥lolR 4 W Gd Eeveitdd t%qi’gh% Qt@@%:ﬂﬁ@%n(lﬁe Ellfiﬂﬁhhn(d@fa”m e
20); uction of the al ¥3th9

X=
funct i onfOHVU'ﬁé%\ﬁsObEﬂ‘“eQr?ﬁﬁbé%ﬁfmﬁﬁloéH’NBE?‘dBéé& (*e'ﬁe%a?r&éwaé“errﬁﬂwﬁ.f%@
mean® f ednverspRdies pRke Maddth on aXsmpbln(a Sifddndilat®. R2= -Ca-CH (step 4 -
exanple 7): reaction capable of taking place in the presence of
tetrabutyl anmonium fluoride; 35 X= -C(=0)H Et. -CH2OH => R2= -CH2F (step 1
- exanpl exdhtyles dflwenddraiarsi atR vl besfoped baowred

¢ X=-CN = Ry=-C(=O)NH (step 2 - example 4 and example 14) or ~C(=0)OH: hydrolysis
of the nitrile function, by means for exémpie of sodium hydroxide;
2b ¢ X= -CN = R,= -C{=S)NH,{example 9): this reaction may take place by means of
ammonium sulphide in methanol with microwaves (see Synlett 2004, 14, 2615-2617);
¢« X= -CN = Ry= -C(=O)H: this reduction may take place in the presence of
diisobutylaluminium hydride (step 1 - example 23); :
e X=-C(=0 = R;=-CH=N-OH: conversion of the aldehyde function to oxime function in
30 the presence of NH,OH (example 20};
¢ X=-C{=O)H = R,=-CH»0OH (example 3): reduction of the aldehyde function by means of
an agent which reduces the aldehyde function - by means, for example, of NaBHy,;
¢ X= -C=C-SiMes » R,= -CECH (step 4 - example 7): reaction capable of taking place in
the presence of tetrabutylammaonium fluoride;
35 e X=-C(=OM = -CH,OH = Ry= -CHJF (step 1 - example 17): the fluorination is performed
by means of diethylaminosulphur trifluoride (DAST) (cf. AH. Faugq,



bymeansof di et hyl am nosul phurtrifluori de(DAST) (cf. A H Fauq, WO

2010/ 1222725PCT/ FR2010/ 050773 "N, N- Di et hyl am nosul fur Trifluoride" in
Encycl opedi a of Reagents for Organic Synthesis, Ed: L. Paquette 2004, J.
Wley & Bumaoioaeayark.); N'1-if X= 5C=C Si Me3 [ 7> PCAGHRFPIORDT7YS
Hui sgen cycl oadditi on reaction between the al kyne function and
trimethylsilyl azide N3Si Me3, allow ng preparation of the 1,2,3- triazole
ring. Preparation of conmpounds P1 The conpounds P1 for which X represents

- H, Hgl O&Jﬂ#[ﬂéthyl?hllnaﬂﬁfuﬂbﬁfabﬂw [ﬁ@@zeyd:bplamathdmﬁ@@@ﬁ@foz Ohyarkd 8PitRadid, on of
P4 in basic 0 rotectio th the protective 10 group
PG The bron?&gt Pg%;]ue[ttgigh@y\ﬁ ‘Q@éyngBF‘s gl) by means of the bronine in
the presence of KOH in a polar solvent ch as DMF. The SEM group,

i ntroduced by SEMCl in the presen@%zi’base such as, for exanple,

di i sopropyl et hyl am ne (D PEA), or t\he /BC2NME2 group (see exanple 1)
i ntr oduced, by- Gt=SSRNVER .cat8 ueaf@npm e’ Of Pfrﬁﬁs%%' Xﬁo&fdﬁﬂﬂ%é’gﬂbmﬁe% be

used. Scheme 2 N Z \N The conpounds Pl for represents -
-CH=CHz, - cAh eaé‘ry%éuw'oma%t”methvlsﬂﬁfb%faqi%@@ﬁ'i\ﬂﬁs @\H@w'ag wmaéat@ﬂ @bdhe @t i ng
froms he conpiaeigrikp or Pi above for which X 20represents -1 and A
represents a hydrogen atom (P5) or PG (Pi) (Schene 3): Schene 3

Preparation of compounds P,

- The compounds P4 for which X represents —H, -Hal, <COOH or —CN are obtained according fo

Scheme 2 by bromination of P4 in basic medium, followed by protection with the protective
10 group PG. The bromination takes place, for example, by means of the bromine in the presence

of KOH in a polar solvent such as DMF. The SEM group, introduced by SEM-CI in the

presence of a base such as, for example, diisopropylethylamine (DIPEA), or the SO,NMe,

group (see example 1) infroduced by CI-SO;NMe,, are examples of protective groups which

can be used.
HN_N - pG‘
S p Br, + base " l\{ Br N—hi B
B = — S r
. N N D:;r
X X
R, R, R,
15 P4 PS F’1
Scheme 2
N“"
ol
\_/
The compounds P4 for which X represents -CHQ, -CH=CH,, -C=C-SiMe; or H are

obtained in one or more steps, starting from the compound Ps or Py above for which X
20 represents -l and A represents a hydrogen atom (Ps) or PG (P4) {Scheme 3):

A

A
~n-N \N"'N
CH,=CH-SnBu, 3—pr [Ox] BBy
s e Ty
+ [Pd] CH,=CH 2N 2N
A A HOC
~ Rw R
N-N \N'N i
$—Br  Me,SICCH Y3y
= e =
| 2N + PAyiCu N
R, Me,Si-CC ! A\‘N "hi

R1

i 1 A Br
e B‘ou
v/ W 2N
H



The reactions detailed in Scheme 3 are as foll ows: for X= -CH=CH2:
Stille reaction using -CH=CH SnBu3 and a pal | adi un(0) conplex; 5 for X=
-CHO oxidation reaction using, for exanple, osmumtetroxide; for X=

- CEC- Si Ma 26momggeghira reaction in the presence of HCESCSiRvER 181060273
pal I adi um(0) or (Il) conplex and a copper salt (for further details of this
reacti on see Chem Rev. 2007, 107(3), 874-922; cf. also step 2 - exanple
7); : Suzuki coupling with 4-pyrazol eboronic acid in the presence of a
10pal I adi um(0) or (11) conplex and &chawe3(it is possible to use the
correspondi ng pinacol ester). The conpounds Pl for which X
represent s- COQ(Cl- C4) al kyl are thensel ves obtained by esterification of the
cor r espoTikk RgctABpetNtsn BEthéme 3whd gérfo%wsCOO-l. Preparation of conpounds 134
The conpounds P4 for_ which X reﬁresents H or -Hal are obtajned starting

from P6 (SthBRE= 4y TiHilc AUl FARPh Mg %ﬁ%ﬁepéﬂa’ﬁ@&ﬁﬁ?’“’ﬂ"@@@??ﬁpl e X=1

CAS Np. 3182f6r 24- @)lOQj’xrdaﬁorpfeéﬁt&fnagrr@)’fobéﬁﬂﬂd@bbrﬂmmﬂfetrbﬂ@e correspondi ng
acet ophenone in acidic nedium(cf, step 1 - exanple Schenme 4 s

(i): react?ofRf of F”é“Q\nSﬂMPSpogtoé@%ﬁSﬁﬁ? rfﬁ?‘ﬁ'&f‘r’m e, prP%?iﬁ?n‘@f {"8 pEi M‘?hea”rje%lctr on
may be carri gfa@iuin rbrarup@drﬂ;meﬁahd/erﬁopgucgmta@or%e(rﬁetaustcﬂl@h.a readisaipé e 1

&r N-Sfjleﬁe'}hyl ?Q’E‘?"'H'ﬂ%ﬁvdgaqﬂ i&@l gﬁ"cé@l"f ;‘E’gg{ﬁ’!ﬁ’% e?‘%mg‘é _’XMThe reacti on may be

carried out directl N, N—drnethylfornanlde di ethyl acetal at reflux (cf.
step 1 - exanple gY; p Nil: reaction of Pg wth hydrazine hydrate,

| eading to Pg. The rd ction may be carried out in a polar solvent such as
et hanol (cf. stepff- exanple 1 or step 3 - exanple 6); step V) :

acyl ation te®EtFon of Pg W.SPHUH' [rauRing yviti- @rr@éebmoemmd lnefaa.%'semee P1®. The
reactg on maypANadicald)i@diNsinpldx dhdcbadel (Rad pebsHM ek thslebrratBoRiM bhatdie
presence of a nucleophilic 5catalyst such as a pyridine; step (v):
Blschler-hbp?%?glski cyclization reaction of P10, leading to P4. The
reaction may be carried out in the presence of P203 and phenylphosphine

acid dichloride at,t mper >100 t ' le . 1 or ste
exanpl e 25’ cppPpdnds, igb Oﬁo@ﬁﬁb%eretpf)esﬁg % &%% HGE ‘?b&a'f'%cf b%hi ch
X repr esestérficaliN clitte amln’ea»dmdin\ghympymﬂmV\michtme-omw.espondr ng protected
conpaunds P4 for which X represents -1. Use is nade, for exanple, of

Zn( 2 and a pall adi un{0) conpl ex (Rosennmund-Braun reaction: see Chem
Rev. 195Brepafaticd3il compounds P,

The compounds P4 for which X represents—H or -Hal are obtained starting from Pg (Scheme 4)
which either is a commercial product (for example X=1, CAS No. 31827-94-8) or is prepared by

bromination of the corresponding acetophenone in acidic medium {cf. step 1 - example 1)

(o}
ar ©f(\( Me,N CH(OE), @ N~

Py

X=-H of -Hal hydrazine hydrate l {iii}
\©\S_./N R-COCH H
-<~—~—- 4 .N.
X ~ Ow
20 P, P
Scheme 4
step (i): reaction of Py with potassium phthalimide, leading to P;. The reaction may be carried

out in a polar solvent such as DMF (cf. step 2 - example 1 or step 1 - example 6);
25  step (ii): reaction of Py with N,N-dimethylformamide diethy! acetal, leading to Ps. The reaction
may be carried out directly in N,N-dimethylformamide diethyt acetal at reflux (cf. step 1 -

example 3);



Preparation of Pg 15Pg may be prepared according to Schenme 5 (cf. also WO
2003082871 steps 1-4 - exanple 4, pp. 34-36), starting fromthe

am nopi peridi ne protected on the am ne function: PGPG NRNR N L), R, Schene
5 RO 201 2226Pt s a protective gr@dup for the am nePCERRAONID/OSDMTS i s,
advant ageously, BOC (tert20but oxycarbonyl). in which R, R3 and R4
are as defined above and X represents a hydrogen or fluorine atom a
25group cyano, -C(=0)H, -CH=CH2, -CEC-Si M3, -COORa, where Ra represents a
hydr ogenstap Qi Madlionlst Py with lﬁy@iraz%)tﬁfhié&d I@ﬁfmg@o PQIThé IF@cgdirDmpy bt carciedputisi ng:

i Ling th P2 _d d 1.in th f
& pal | adF BIPLOINGTESIORAR Bt (et §- B ae bAseee SCAIMUEB ot ect i hg the

product ebp divnedylationtrbsction @€ egiwitg tisd &gd ChipridebRTECH rmeung |t@ﬁmaddbtrémahl y
provi des ay %eoc%?rlse% c];u? Qrc‘?\P rmateéJ sglve:%rgl);ch gg d:ngll‘(l)gihe presencé ol}l-a nucleophilic
5  catalyst such as a pyridine;
step (v): Blschler—Napleraisk; cyclization reaction of Pm, leading to P4. The reactlon may be
carried _out in the presence of P;Os; and phenylphosphine acid dichloride at temperature

> 100°C (cf. step 6 - example 1 or step 5 - example 6). It is also possible to use POCl,.

10  The compounds P4 for which X represents —CN are obtained by cyanation of the corresponding
protected compounds P, for which X represents -1, Use is made, for example, of Zn{CN), and

a palladium{0) complex {Rosenmund-Braun reaction: see Chem. Rev. 1951, 49, 392).

Preparation of P,
15 P, may be prepared according to Scheme 5 (cf. also WO 2003082871 steps 1-4 - example 4,

pp. 34-36), starting from the aminopiperidine protected on the amine function:

PG‘ G
R, NHR,
O = fj O
b
H SOR SOR
Scheme 5

PG’ represents a protective group for the amine function. This is, advantageously, BOC (tert-

20  butoxycarbonyl).

The invention hence also provides a process for preparing a compound of formula:

@@O

SOR

in which R;, Rz and R, are as defined above and X represents a hydrogen or fluorine atom, a

25  group cyano, -C(=0)H, -CH=CH,, -Cz2C-SiMe;, -COOR,, where R, represents a hydrogen atom

o

or a {C4-C,lalky! group, or the group H ,



\3 S2R4 in which Rl, R3 and R4 are as defined above and R2 represents one
of the followi ng groups: -C(=0)NH2, -C(=S)NH2, -Q(=OH, -CH=N-OH, -CH2CH,
-CH2F, -Cr..-CHor A SO2 10starting fromthe conmpound of forrmula:R in
whi ch X mmes@'ngzzn -CN, -CHO, -CH2OHg -C2CH or -0E-C $d\@,3Rﬂ;m5@|9g A
represents a hydrogen atomor a protective group PG conprisin

hydrol ysing the group X= -ON.-to group R2= -C(=0) NH2 or -0(:0)0H

converting the group X= -ON to group R2= -C(=S)NH2 in the presence of
amoni umcstpfdgde with mcr owaves; reduci' ng the group X= -ON to group R2=

-C(0) H; gonv rtlngthe gquup X= -C(=0 u’8 R2= -CH=N-OH in the
pr esence 1HFOYRIPOIE Rodic Phgnd ﬁed@fﬂrﬁﬁﬁ”ﬁchgﬁe )”Hhﬁér‘@ﬁeﬁ%oi:ézpaﬂm
- converti agmplbeagH, apondiy, olEbdiseS B3 to group R2= - fluorinating the

group X= (ii) ngrg_e'ctmg tﬁe proguct obta:ng&lizn the precedlng step (i).
5 .
The invention additionally provides a process for preparing a compound of formula:
H, N
N~ R
\ N3
N N
Y
R; =N @
R, N
SO,R,

in which Ry, R; and Ry are as defined above and R, represents one of the following groups:

'
N
\t
-C{=0)NHj, -C(=S)NH,, -C(=0)H, -CH=N-OH, -CH,OH, -CH,F, -C=CH or H ,
A\
NN R
=
X =N
R, N
A
50,
10  starting from the compound of formula: Re in which X represents a —CN,

-CHO, -CH,OH, -C=CH or -C=C-SiMe; group and A represents a hydrogen atom or a
protective group PG,
comprising:
(i)
15 e hydrolysing the group X=~CN fo group Ry= -C(=0)NH, or -C(=0)OH;
* converting the group X= -CN tfo group R,= -C(=S)NH, in the presence of ammonium
sulphide with microwaves;
¢ reducing the_group X=-CN to group "R2= -C(=O}H;
« - converting the grbup X= -C(=0O)H to group Ry= —CH=N-OH in the presence of NH,OH;
20 e reducing the group X= -C(=O)H to group Ry= -CH,OH;
* converting the group X= -C=C-SiMe; to group R,= -C=CH;
 fluorinating the group X= -CH,OH to group Ry= -CH,F;

o
N
| \—t
+ converting the group X= -C=CH to group R,= H by cycloaddition in the presence



N-N converting the group X= -CE.CH to group R2= "by cycloaddition in the
presence WO 2010/1222729PCT/ FR2010/ 050773 of trinethylsilyl azide N3S1MeS3;
(ii) where appropriate, deprotecting the product obtained in the preceding
step (i) wo z010ApE27@onpounds of formula (1) may al so be ing
fromPl and P 2 according to 5 Schene 6: Schene 6 St gg‘? é(?ﬁ)\‘/rg @ZESS a
Buchwal d- Hartwi g coupling between P1 and P' 2, leading to P'3. PG denotes a
protective group for the NH function of the pyrazole ring, PG represents a
. protecti %Etn@feﬁiy@n)ﬂ.@i@é Ngggme@m ne functi on and X repr esents one of the
follow n H In step
(ii), th& glﬁﬁﬁeapp[ﬂ%@tpoq?p@eqyg% r@t%‘&‘ﬁ@ﬁ"@@”%‘i Kr/‘éh@rﬁceq}ﬂﬁ Sé?P@ hen reacts in
step (iii) with R4502C1 to give P'5. The NH function of the pyrazole ring
is then rotected t ethel ound of fornmula (1)

2010/ 12235%85&‘1‘/@&26?@%’%09 @‘a}’ﬁ’%‘? RreRaTed piarting frem alr@"dagché‘fPPfﬁélﬂ tabove
and X5repchaeabs a hydrogen or fluorine atom a group cyano, -C(=0)H,
-CH=CH2, -CEC-Si Me3, -COORa, V\/@ re Ra represents a hydrogen atom or a
(C1- C4) al kyl W oyp, onhe groupykyconpri sing: GS(AN) peacting t'ﬁGeNcp&)rrp%und

' 3
P 4 Of f or mJl a\ ar [Pa: S N (“) S .N ...El?.....,. N N
+ (i) b & R50,C
X =N PG X = X = I X N
P R, N Ry Pu ™y P R, N

1

-=

R, P 2 P oo A \
b s PG H SO,R,
X= -CN, ~CHO, -CH=CH,, -H, -F, H
-CC-SiMe,, -COORa, pyrazolyl “N—N R
A\ S
SN N
N
R, [\{
SO,R,
Scheme 6

) Step (i) involves a Blichwald-Hartwig coupling between Py and P’,, leading to P’s. PG denotes
a protective group for the NH function of the pyrazole ring, PG' represents a protectiVe group

10 for the amine function, and X represents one of the following groups: -CN, -CHO, -CH=CH,, -H,

N e

)

\_/

-F, -CEC-SiMes, -COOR, or

In step (ii), the amine function is deprotected to give P’, which then reacts in step (iil) with
R4S50:0! to give P’s. The NH function of the pyrazole ring is then deprotected to give the

15 compound of formula (1).

The invention hence also provides a process for preparing a compound of formula:

H.
N\P\ N-Rs
A G
=] N



with R4S02C1, (ii') deprotecting the product obtained in the preceding step
(i). Sp, R4 (Schenme 1) or of fornulaB (Schene 6) in which: Rl, R2, R3
and R4 are as defined above; X represents a hydrogen or fluorine atom a

group cyawmo.2010l2@914 - CH=CH2 , CCH, - C@PRa, where Ra repegeRyG1G05yA300eNn
atomor (Cl-C4)al kyl group, or the group 15 PG represents a protective

group for the NH function of the pyrazole group; B represents a hydrogen
atomor a protective group PG for the amine function. PG represents nore

o) o e i, e B it s ol
rovi des a phar maceu i i u fi
gbove in gé%f%‘i ﬁ'%?cl(g( bb{n&t HH5 8Hha§n§§é’ﬂ?ﬁ' PR &@E@ﬁsdﬁgfgsﬁﬁ%i’ py&agen atha

excipient is
: N7
« al
: N

or a (C;-Ca)alkyl group, or the group

comprising;
5  (i") reacting the compound P’4 of formula:
PG,

with R,SO,Cl,
(i'} deprotecting the product obtained in the preceding step (i).

PG,
~N
N A\ R
A N
Rz A @
R, N
\
S0,
10 The invention also provides the compounds of formula Ry {Scheme 1) or
PG, "
N—\ ,R:!
N N
X AN @
R, N,
of formula B (Scheme 6) in which:

= Ry, Ry, Rz and R, are as defined above;
= X represents a hydrogen or fluorine atom, a group cyano, -C{=O)M, -CH=CH; , -C=C-SiMe,,
-C=CH, -COOR,, where R, represents a hydrogen atom or (C-Cyq)alkyl group, or the group

15 H
» PG represents a protective group for the NH function of the pyrazole group;

*» B represents a hydrogen atom or a protective group PG' for the amine function.

PG represents more particularly SEM or SO,NMes; and PG, BOC.



sel ected, according to the pharmaceutical form and desired node of
adm ni stration, fromthe 5customary excipients, ‘which are known to a person
skilled in the art. In a 4111 aspect, the invention provides a nedi canent

whi ch cowpoizpes/1a2zmnpound as defined apove, and al so t%ﬂﬁﬁz@fm@s&ﬁ@po“”d
as defined above for preparing a nmedi canment. The conpound nay be _
adm ni stered. i n.conbi nati on with one or nore other anticancer agents. This
10treatnment may be admi nistered simultaneously, separately or else
sequentially. The treatnent will be adapted by the practitioner in
accordance with the di sease and the tunour to be treated. In a 5th

aspect, tie fdm&pﬂtﬂ oR lﬂs}eﬁﬂorppr@\fti&eé pRarfRc8QEadonipos@bh BémpiimoRatRAbagkes

i ndi cat ed rises adm nistering to a patient an effective
dose of &° ?8%8&98“%‘8&8?@”%@0“1@#@ PIREMPERHERRY Gcentakimexdient e excipient is
phar maceugtlectadl| accaamgnéd ad) ghasmhdesitiod 1dMHaERE &Sir0d n%@le‘fﬁ%@n%masﬁ@@rﬂﬁ#oﬁ? IheThe
exanp es \M} ch followillustrate the preparati on of some conpounds

accor SR SrHReRtREHEN BR Ko e resonsilel Biheadl ysis Col umm: Atlanti s
T3; 3. 0 x 50 mm particle size 3 pm Witers 186003721 eluent flowrate =

0.8 mM/mn, gven tenperature: LC=35C, DAD wavel ength 200-400 nm gradient in
7 nin usi™y%a 3PKELUFE XepiRRREevides A edigamant whichiromptses Gerontotng be dgined ni n

% 95%
'(A\ 95 5/%A 5 35&%\%} Bhd (agg gﬁ]épl\ uéegcg@/; éé\jc?r%&%n@)ﬁa %ﬁléf%?g&@&? fweng g)med%awgaerspc g'éa%;r -

Wer o obt APHRRING NS s AskdRistard fwb”ﬁ@pﬁmféwe.enmmq@ntnmemmmm
shif16 akgatfic¥eRay Be BEMINIIEEPSHRIARBUAY, JeBErabRBOUEASe RENAP! B treatment

will be adapted by the practitioner in accordance with the disease and the tumour to be treated.

In a 5t aspect, the invention also provides a method of treating the pathologies indicated
above, which comprises administering to a patient an effective dose of a compound according

15 to the invention or one of its pharmaceutically acceptable salts or hydrates or solvates.

[Examples]
The examples which follow illustrate the preparation of some compounds in accordance with
the invention.
20
LC-MS-DAD-ELSD analysis .
Column: Atlantis T3; 3.0 x 50 mm; particle size 3 um; Waters 186003721
eluent flow rate = 0.8 ml/min; oven temperature: 1.C=35°C; DAD wavelength 200-400 nm
gradient in 7 min using a mixture A (water/formic acid 0.1%) and acetonitrile B: 0 min (95% A
25 5% B) 5 min (6% A; 95% B); 5.5 min (5% A; 95% B); 6.5 min (95% A; 5% B); 7 min (95% A;
5% B).

'H NMR analysis
The 'H NMR spectra were obtained on a Bruker 400 MHz instrument in DMSQ-d6. The

30  chemical shifts are given in ppm.

Preparation of the compounds of table |

Example 1 5-(2,6~difluoraphenyl)—3—{{1-(methylsuIphonyl)piperidin—4—yl]amino}-1Hmpyrazolo[4,3~c]
isoquinoline-7-carboxamide

35  Step 1: A 11 three-necked flask is charged with 50 g of 4-iodoacetophenone in 500 mi of glacial
acetic acid. Added dropwise then at room temperature (RT) are 10.4 ml of bromine. The reaction



- Exanpl e

15- (2, 6-di fl uoropheny0- 3-{[ 1- (net hyl sul phonyQpi peri di n-4-yl]am nol - 1H pyraz
ol o[4 3-c] isoquinoline-7-carboxam de 35Step 1: A 11 three-necked flask is
charged wvOlR040/1g22%2 4-i odoacet ophenong2i n 500 nl of gl quﬁFRQﬁ%{b&uﬁ?' d.
Added dropwi se then at roomtenperature (RT) are 10.4 m of brom ne
reaction mxture is stirred at RT for 2 h and then evaporated under
reduced pressure (RP). The crude product is taken up three tines with

ar ound ZGﬂxtﬂﬂe ;ﬁurrb@btuarren 2% hﬁﬂh@ﬂ@\@pd{lﬂhﬂe@ u%@reﬂtce@fprégﬁir@}ﬂ NeheTRI R et

t r reduce n order to
rem)ve aI tag é:m@ H'Iee? F"% U %roﬁ%dl %B%a{'ﬁ g SHUshe: Aen Of‘ﬁgwgri‘ g(ﬁ)d@ Si%t'HEGBBFB'P"H’@d i's
dri ed undeeMy et grpﬁcprﬁira@dc@gﬁ twatuoder aeduRid pressTi. RRYiinverserd6 rgnoke all traces of
2-'br ono- Letd- ac@omrmyha %B%M@@ shiR dokfneki Y AR U %m‘gfp‘ fe didda n@ﬂ’@! ﬁF ' s

o 32 e Bl O by ¥ R i 5 0 St h s e
2H) . St eps Z:is A tEOONomlingrstapn lassotpecmed(MS) d8K: in& =c4tar(ger RviNvIR: 6@0@5 Q’i—i) 7.74

2- brono- 14 Q%g@ﬂg@hgﬁ)@b)(@ghagg);quhp 10 140 M of DMF and 38 g of potassium
phthallmde The mxture is stirred at RT for 4 h and the precipitate
formed is filtered off on a glass frit and washed with 3 tines 50 m of

i sopr opy |Stestzh &r500 Brt yaungsbattochend fiEIR ig bvegedlth @6 @fof 2-bromo-1-(4- |odophenyi)ethanone m

242- ¢4- | qd@mhww-aﬁa %%eé;fn%é a]sélérﬂlpﬂﬁ%rﬁ % ﬁ\e%% 5, le snf\%? tEl?f for {ﬁ Zndt

solid, IS used as it
(M) 1H PgGiRitatey f@@eq B fnltgqq)j offpngalg!@as frig and gaagne |th gmmesf&()(mh of 1®grc1pgd e‘ihegs ( m
4H); 8. OOrfind, urlie=RB. dvekizp gZd‘fl)Z- [273- @dod%eilizeé%ethﬂﬁs%&@@e 1§tcﬁ‘cﬁle3ﬂ H E;QQ

round- bo f I 42-

oxoet hyl | Rn{hs%r?%gi +%KS g§eg oﬁteigl dth%jiowg P &I’lﬂ%fﬁ% 2 gﬁﬁaﬂ‘?&@% 5&1H§rl
acetal . PHE 7a%adt§ 6r8- Tt arefrans 718840 @984, At IBUR (ot =B.fHark)t hen (Kodel:ed
wi t h1an izgecbath to OC. The precipitate formed is filtered 20 off with
suction on a glass frit and then washed with twice 50 m of isopropyl
ether, followed by two clarifying washes (washi ng of the cake vvithout

stirringstes B3h /505001m!0fouh<$6@foﬁﬂyl ﬂﬁkh&r ch&?@&d ngtuselely BP lYesHddsh
r|‘%| 1):

t |
Uiyt 1 s SrosiBffsdn R FabRaTRs L et P e RS R i Lock 5, TEE TR
trik = 486%eioR reflix N\,ﬁh azd @ﬂzﬂ Cereshidthngn i@fH)ath . @2. Tht, preoipita®. f&rmied, is Btehed 7. 49
(broadl s pff Whth sucioBOn é@iaséfr?aﬁd femigastebwith fvi&2sd M of efReP foll(a%@c‘j l);%n)o

Zsftdbyl
226C. St glgrn? R%ﬁgs%es évazlﬁll ct?fqt t(gaﬂgﬂlthou?snrrmg?w&%rn% oglsopr}j;%ﬁ-ether Drylng under R(i?’f a

m xture
2[ 2- di meohsd diftionet B mximred@‘béﬁzﬁyam By lidoreai t &-@-dim@hythinome! -(4aod@Bnnl)-of

et hanol . Vmwomwe SBRABS 98 b GRIAIRRA- yw&s,a %@@Eﬂg XR4 ..V\44fsnma} n‘mmi

hydrazi n ension i s heate at

heati ng, 392 i’?u@% ?éfggger%%ﬁ Lt 1114%‘1951’?“’%8"’% AR ( Cbrl “aB p 5’%0%Wy6?? 6%\/
col od?. FHiLs.mlllensA261C.is stirred at reflux for 4 h 30 min and then the
m xture is taken to RT. The suspension i's filtered with suction on a frit
and the grem itate is washed with twice 100 of ethanol. This gives a
filtrate2fRidch Tafeuer- b%\‘P&}fSrf'a%"i i Ahaypsred Rienily 7§f3 RohPen iy & 86 Riard Z fsemsisng

t he ori gbhah2 pmmylpmlraﬂqflﬂqdomz@ﬂ)whﬁ asdrnU@éHatdKﬁ]@QnUBSbaﬁ% BP ctrangl e padng of

a cream Qt%l ?I lo%qs Jw%ﬁ ik §dr§:§céJ\Kf b3n &9 drg'zmerné(dra g 30%&@%31%“%%0 The

thg@eE ter era I1ON IS eat
of AdbEt 2gl- Ht?fe% "Fﬁé)f \?a%fin@u*ﬁe fibityre 4y akserved tct thidsemeer el oo eriemnt yelbed

under RPcolddhi Bhigsuepensdd .iSst@redfat &af[@b@iodﬂ'ﬂ Sﬁﬂhﬁl avd Geh Q‘lérrﬁiﬁtun%% keflen & R'ﬁ fraken
rati on

up in 309 The m xtu | ter dan

repeat ed ufg%qsﬁoes'mt%d Ao RGO & fr%i\c%g? preﬁg'lila i 'isr‘P@ShGFH’EthEVQ?‘? Boirdniegf FW’}H -es
are conbllhgdivanae fd@i@@ﬁtch et exand@tiorREvesTHR § ofjiavestiow s8lidg1,obavingl BamRginal

- yel | ow col@ptfd2 SPichGs dridd&t b¥¥ under RP to give 39 g of a cream-coloured powder. 1 is stirred

35 for 15 min in 300 ml of AcOEt. The mixture is filtered, and this operation is repeated 13 fimes, using

of

150 ml of AcOEt each time. The various filtrates are combined and concentrated under RP. This
gives 24.3 g of a golden yellow-coloured solid. 2 is taken up in 300 ml of AcOEZt. The mixture is
filtered and the operation is repeated 7 times, using 150 m| of AcOEt each time. The various filtrates
are combined and concentrated under RP. This gives 7.3 g of a lemon yellow-coloured solid. The two



bat ches are conbined to give 31.6 g of

3-(4-iodophenyl)-1H pyrazol -4-yl am ne (orange solid). M5 (ER): mlz = 285
(Mt); 1H NVR 4.04 (broad s, 2H); 7.15(s, 1H); 7.57 (broad d, J = 8.5 Hz,
2H) ;. 7. T 2010222825 Hz, 2H); 12.35 (1@ oad m 1H). 5StPETAR2010MD50773
round-bottoned flask is charged with 31.5 g of

3-(4-iodophenyl)-1H pyrazol -4-ylamne in 425 m of DCM and 278 m of
pyridine. The mixture is cooled to OCwith an ice bath and 13.9 m of the
chl or i debaadhed afe- chnfdmartﬁ)lgaemia@ @Ci-@-iadophenglgleld-pyraing-4tynrer (atatge sols). als owed

to retur u Foh | v]aja;g( n .o 0 nt
under RP&”aar@j |s)Ma§id to ﬁ?ég’rg?dudezpl e@g ?g'—ﬁ ro E@%& 8aJn é?rﬁgez@utzﬁs
phase i s(d hahSdkt 2Hct%W MiophmABDEt . The organic extracts are conbined, 10
washed with saturated NaCl sol ut| on and dried over MgSO4. The AcCEt is then
evapor at ed under vacuumto giv of a m xture of o '
6l 11 560 BB ous e aBph iy Braie Sy TSt ¢ al YR ORI PR felgmine i
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MySO4 anh’wﬁgﬁggb?ce%rﬁéﬁﬁ%@ 1%5)9&&1 ?caiﬁﬁoﬁ f?®”E4QE?r8%qg% (;g-ﬁaphy
on silica4.gelbrqadG, 63); pry (KoBénbensg- #XG. a DCMrret hanol m xture (98/02 by
vol.), gives 10 9 g of a m xture of the positional regioisoners

5-(2, 6-di fl uorophenyl)-7-i odopyrazol o[ 4, 3- c]isoqui noline-1-sul phonic acid
di met hyl am de and 5-(2, 6-di fl uorophenyl)-7-i odopyrazol o[ 4 3-

c] i soqui nol i ne-2-sul phonic acid di nethylam de in the form of a solid. M
(EIT): mz =514 (Mr); 1H NWR 3.02 (s, 6H); 7.40 (t, J =8.0 Hz, 2H); 7.74



25mz = 413 (M¥); 11H NVR 3.03 (s, 6H); 7.39 (t, J =8.0 Hz, 2H); 7.75 (m
1H); 8.24 (broad s, 1H); 8,38 (dd, J = 1.5 and 8.5 Hz, 1H); 8.76 (d, J =
8.5 Hz, 1H); 9.41 (s, 1H); mp.: 231C (Kofler bench). Step 9: A 250 m
round- bowmaeth/i2agR is charged with 4¢4 of a m xture of PCHERAYONHGARr s of
7- cyano-5-(2, 6-difluorophenyl)pyrazol o[ 4, 3-c] i soqui nol i ne-1-sul phoni ¢ acid
dinethylamde in 160 m of 30 DCM After cooling to OC using an ice bath,
108 m of TFA are added and the mixture is stirred at RT for 6 h. The

m xture is concentrated under RP and the solid obtained is taken up in 600
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conbi ned/-adasheryragpielh. Slisagrinelig INARS il teftangiofiag aphh M Pl e etV mRySEB 4.
Concentr GI)MIQDaf@f‘ cdoey BOEELsikggtEite Rith,gi v NaPl. (6% of suSpdnio® indialitl petraigheniy| ) -

351 r S i.nal
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s, 1H); 8.734 (J(gtmeth‘ylsx:dpi]_an@yhﬁﬁpnge Hffep 1 higtyT, @egagxd@g)rodyp.])ls pgUred) lr((qjsatgratedg 5
Hz, 1H); . N3|=I"Cl5;.ol(1t\r’d?1r Yh@{q@@&s{ﬁhas’lel'ﬂ ext@ERB w3 tife 560 wi oﬁ r/\eoﬂtdm@b;’g@fﬁr@éxtifabtaslé
equi pped w el C ST ra S um nayln no e
a?gogpl n?'ﬁké”ﬁ@ %ﬂﬁ a&&gdoﬁtrﬂ cp q?en concentra%)dt under MD Q’uaﬁce& rP by h'as%

5- ( 2, 6- dicfrbmegpbleroplsjicd g6l m%szm)o@mnswm aiDEdtmethetd méxdure CROBONivelni giesi n 85
rri ofig DM,y Q8% Wix@t Bf Otﬂbn ocigal 1 fe%m@boﬁ’nfersK@?(Z Gﬁ'ﬂﬂuﬁfopﬂen@ -@f0d byrhdolofu- at

RT, th t
T e Ml el o houre bale e g @néxtﬁré%feﬁfﬂawaﬁ’ee@i% SRRk
wi t h sat ujsatj@abliNaSsulstainlst dcaindimethyl@dd® inethe My80O4 aSsoich S (Eipon/at=ed 4UiVdEr HRP.
This giv és%zgs %h %&f?m 8‘504@ ﬁ{)di 2 Wgegb%y%aww@@adggﬁ =375 and

]|squ|n0|ne- IS u as it is for the ovmng
step (1i éﬁtHZyHM%W%PrGPHW)(%M §S=“r*r>1@¥>r 385C(Mr); 1H NVR 390, J = 8.0
%g@) 7.75(m 1H); 8.34 (broad s, 1H); 8.41 (dd, J = 1.5 and 8.5 Hz,

6

1H) ; . d, = 8.5 .. 1H): 14.85

rlc_)?md o it 290 alievelBitamen o RO iR St res i o He A B
havi ng a attepmowuert @doraingbe isi arbrgke wits 5.¢ Iganf gedsolid biiaiBed3n gteof7 in 100 ml.of DMF.
3- br ono- %Tténzargor{jhgsl %E%Wé&’ !h}ouéhr@yrreét%@llx (tﬂ){l\;ﬁuré +&1 10 mln 1 6 g of zinc cyanide and

i soqui nol I ne-7-carbonitrile In
N, N- di i s8R IFEtRpafiefddethendsthe migturg s f?afeétw ﬁB’f‘H%/PH 3|°>R)B¥ AP HEt Hy
chl opd de crubé tedctidn grodakct IRpourbd @stari 00t valuenek f water, éd donéas Shasel ismesaced with 3

| ce- WAl el o J TR0 3P HEDERPIAG Sndr 184 LAt e Srale! o SochleffRS, A0 Blor Qo Gk and

t he organi c extracts are sat ur at ed tIOI’l
dried ovepPngupiEe wWider RBnEBresidtectbiaiieddy pwﬁd 'PGPEiOPiOE%{tOWS?r fi'tgreééf‘? |dfé%11 Bt by
flash chrjeseaegraphsrcomnsi bivea 308 of 49-miduRmbf ted ukdisignwird hof a7-ejaxs-arz6-of
DCM and g‘?l%%g‘ %h}/i%)gr%zo %9 %%]ns%?s |_<%e)| sulEf?on%' Y& 8H\9%Em%n(gre%m scgd)OfMS (&)

3- br ono- uor

[ 2- @bri me Ayl SiMHy, )"é‘{f\ﬂ%ﬁﬂf‘ﬁ%tﬁwmwiw P Rd] 4.78 (8] iHeceisi (Rere Relr-&Hr boni
rile in &chg f'iQirde(BfS@z\ﬂ\h] b%@@bl—«c&s%mﬁ@m (s whzw&mﬂd\mﬂerbﬁacrmw -0.12
s, 9H) 0.87 (t, J = 8. 2H); 3.65 (t, .0 Hz, 20 2H); 6.17 (s,
H: 7.40 (t, J 80Hz 2H) 7.77(m 1H); 841(broads 1H): 8.47 (dd, J
andted, B A—|250 r.ﬁLiH)vpncBbone@ flask is= cigargechgith A ¢lpt a Aridire of thetveioiseraers vafd,

of  3s5lar-08%:PrubR I@ergl L4496 i&géﬁd@:i}wol%e1 -sulphonic acid dimethylamide in 160 mi of

.5
g
R e B L gl S fe g
J

= &RT0foHz h. Pd) mixByre/ 8 cptgenfated Bnddr RP, an@ Mg sdlid 9Btajpsd is2Bfjen up. BOQtn| o =
* 0 HZ , g ase [S-exir HZ
1H: 8. 63@5 %\ G@W &?75 I@"a%ﬁ%o(]grs%ﬁlf’orﬁare%ed &hé%qé%‘gngﬂbé id et %&ql\ﬁﬂsw%
equi pped Hiiet ASGMhGRBEL Eh%?w%?xfraﬁa argicPRbiged dEehAh Y FRHG S %S%'aﬁﬁ%
argon i ntigeeiries ot MgPed. Géricnthtigh @fthe3AdrRNDdd -RF2gitsdi g ¢ uiod-@phdioigphdmy(] 2-
(tringt h%'@g}%%ﬁ%hc@éé’ Bty z%arbjokhrﬁ’éz’{;;%ﬁ?'s&w MS, (Ef: miz = 306, (+); 1H NVR: 7.38

3-c] i'soqui onitri ter arﬂ_ion has
been bubbl éd &hrodgh Ry ddb Bi2ohbrarde dHes 8f36r(dd1(§ —rﬁ %aﬂ%@@ Herg! Foi8-32 (s

met hanesy phenyd 8. pHREIH)dias (dery bk me1H¥ g of caesium carbonate, 135 ng of
9, 9-di net hyl- 4, 5- bi s(di phenyl phosphi no) xant hene and 43 ng of palladiun(11l)
acetate are added. The reaction mxture is heated at reflux for 4 h. After
cool i ng, StérelOnR6Ymerourd-paiiemed flaskteguiprpderith agnagneliststitiending MWitiha GERtYm WAk

wi th saturated NaCl solution, dried over MgSO4, filtered and concentrated
under RP. 35 Purification is carried out by flash chromatography on silica
gel (40-63 pm, eluting with a mxture of DCM and AcOEt (85115 by vol.), to
give 1 g of 5-(2,6-difluorophenyl)-3-([1-(methyl sul phonyl )p| peridin4-yljam
no}-1-{[2-(tri methylsilyl)ethoxy] methyl}-1H pyrazolo[4,3-c] isoq uinol i



6.70 (d, J =8.0 Hz, 1H); 7.34 (t, J =8.0 Hz, 2H); 7.68 (m 1H); 7.97
(broad s, 1H); 8.14 (dd, J = 1.5 and 8.5 Hz, 1H); 8.48 (d, J = 8.5 Hz, 1H).
Step 13: A 250 ml round-bottoned flask equi pped with a nagnetic stirrer and
w th a sagpoumbagere a 5t op rmunt edar gqpi nt akei schar gedWd IR 2010/050773
gof 5- (2, 6-di f | uor opheny1) -

(et hyl sul phonyl ) pi peri di n- 4 yI iam nol -1-{[2- (trinethylsilypethoxyl methyl)-
1H pyrazol of 4, 3- c]|squ| nol i ne-7-carbonitrile in 96 m of DCM After

cool It Ng tiep-O&intsi Iag}oﬁnmiaQ@ lbaéﬂérgeatowz?h 6 §f of TE A0, BlRusElsR Ry Moy % 101 Xhure
is stirr

xture i oncentr at ed under RP
and t he ?S%F Fdoi’ O%{ & Carbon ”Leé”? (’rﬁbﬁ% ﬁQTb%]bﬁqm‘B? 3%15 ziﬁd"é%(‘?rhﬁt%ﬁ"wgt h
three ti mBT110© Wﬂturefs mgl@Etmto itedrice Fhe\agueohl 8@te i bittacipd ditad dmeons@mt sfat ed
under RP.achBI § h«gb:‘éﬁtﬁc 89t Bretonmmed viis Mo LM QERRREMN A 5 Iutron ried pre M

3-{[ 1( met hyl sul 4- ) - 1H- ol i
RIEEGATER SR ) CUBOR I AN ! i ng
step. MBS cli@hbiholingry Zarbd@@le( Whigh is Bseaipslivis foh tRE0Iowingrstap(iyh @diibw BBId) . fs ).

d L t t d '
equi pped Bsﬁ(mgﬂfﬂn}t;@ 7%5'((5” 0%4“92‘#}1 zbr gmsﬁ-ﬁ #‘?ﬂu@?o‘éd@%n@ﬁ?%&?[i”?%” ed .

argon intake is ropht ,
(et hyl sGPHRartH 3"Biap (idd4 T185f"l§|1]*'%\rﬁ4r§§)(br%qifﬂy?"ﬁzol o[ 4, 3-c]i soqui nol i ne- 7- car -
bonitrile tr| fluoroacetate, 63 m of et hanol 30 m of THE and 10 m of

9. 3N4godi y CO0
pour gg : n#oé! Hﬁﬁ(ﬂnqﬁundﬁfwrﬁeosﬂasla gdu SDC[))? Ilthoélil mg*;netl txrre WJE\I {u Iéarsfmg a
phosphat &P-reHatad agairidakeds éfié’tr gedvite 3-34 of1$-aeroEp-( 5 M@mwww)hw I'smrammdeiid

aqueous MNatlinsind-vlhOthitrid ruh es n’ﬁD\éﬁDMWQmmi 0NN dll&&fr&gle@ﬂgm%@%grﬁtiaﬂ'é@ff[jzhteﬁ 1

d Th
g 5 bon Bite Hher A Eh AR R, e, PLRT bS BRSPS AP i RarPiBe vt B0p).
‘ -323 ny - ofwater. Tm@ﬂ@ﬁ@ybehﬁ@@tl&emwtewcﬂ-mﬁ 200701 ofghcOE, antriveiomganchixosdtdereand 1
m- QfISN BbrdblhéipWaQrMh@ﬂwméltL@éfe&ﬁaéIQﬁEr@}) Rk Rddagso Al des ngentﬂ'ﬁt% ua% rFEF-" ng at

RT, moxture is poured into water, extracted
win a 1%&65’8&%0%3%“ Bhsh C'EfB‘E"a@grPEPrﬁ‘d’i914%9%@91%%’5E'H’éﬁgé“’“&r?d”t’%éﬁw‘)fw the
25sat ur abé¥! zrguesisoNATH/0 Sdly woli)an givBey bnghadert MrStomé-64(1,e4iflgosHaey)-1

concent r gb @mewg@; R ey [ O bAUEDLCRUG o625 E9Bobioh A3NRIP rga\,t\,@ r aphy

on silica %ewﬁg n%
met hanol £& Hiam ? Zge1 4 gML: WW& 012 o2 UB7 B24= &9 6% 28k BS5 6L J = 50 HZ
di f | @dr opHRBYI)s, 3H [Fho(tet iyl isbiphomy ko piHpes.4 tibfad syiH)pemnat - Lk pyhagel of 4,

?Mﬁ:—%l SgaWzan)l é‘f“f(é C%%Qﬁ:"?‘ng (i(o}w%qeocg %l .l;})cgvf/is%(gf 3@r0m§%£%1 o% X 500
3.56 (m {%I(.Blmetgylglgl gn yl}- @—Igga:(odj)jél Jc Eogylr@hw7 cg_rpgmtnlv (@@te( gofid)) MS &jl(}) Hz
2|—|) 7. 54 e ad+s ' H GkR; ob56=9 9 ogiblﬂ) .J &olﬂz bhy,ead (54 =Bldiz 8P 3 ophg Qﬂ?

1H) Exgr?gég 'gg(gf)% g%??ff'gr op enyﬁm%d? bl gr%d'i?dnyl SLSﬁ %ﬁoﬁ@ %@P?‘HJ

n- 4- 39| ami%i#} 1M pyrazol o[ 4, 3- 35c]i soqui nol i ne-7- car bal dehyde oxi me Step
1. A250 m round bottonmed fl ask equi pped with a septum having a

t op- nounted argon intake is charged with 2.4 g

5- (2, 6- dPERd6TD PRy PYndPofteseRs. f@Hs wrp&%wd{amegm slsgn pRoVihfeseriyrepained i n
step 6 ofopexangke algoni M@k Mk @harblhdd-, whh 8®gmof0f3 6 rRdTh (e6-aikhrdpréng@)-0f2-KOH.

After 1 i nt ter n hase
s ext r ady By BRam b Byl SRR Qoo f EESpTIE i 051 LTE Pl
combrhed Aliagren (st heemt wbhled dhiual tho| igastion, miture dioovming SE& mandf 1-
evapor at edthunetaibhd¥p-pigkitis-40javndise, 24 € f Ocdbium carbonate, 135 mg of 9,9-dimethyl-4,5-

3- brom) Horop hen 1 soqui nol 1 ne (cream
Soll o BebninBhbohRl SRR Bho £2 ?“gtﬁ@?%%iﬁ%ﬂ%ﬁf&&dgﬁlﬁswﬁeﬁﬁﬂonm*&um 486
(I\/H) SStSe’}?a@d A\ refig fori 4 fr. d\ﬁhﬂdcwd)mq dirre chixture iskpaicpei pipeehteni Bhirastedmdth tcDEL,
stirrer afgheWiWifd atF8BY WAChAYLRE, BriddOBrdMOMESd fifdr8P And b Airdist Gharggs with

2.22

3 brifo- E”rtf 52100 & FTRSsp RS FromaiadBenyIqpyYiss 8¢ 6fuCBIR) PlBGUIHS Tiere ¢ 11
m of DMPCMANH AcOBFEYME has!. b earvebiubdflsed stdifiuomegihenyine-{mi(xetyieilfhony bReidin,
1.47 m afy atn{n'td?l#t{bﬁl Wrr%y@ﬁy%‘cﬂm SAIE fﬁ% ?QO[QE |50qu|nolln 7cfarb_?ﬂltr|le. Syslow .

bi s(triph ne adi u II e are

heat ed af?'%g% @ﬁf"ﬁ ggﬁﬁM )cﬂ'éﬁ'r'\%ﬁ‘ ¥5 ol B® its e@&p’é%&ﬁed Hdm18HyRyhess
under valu@); ZIHi (8, giily 285 & 3i6); B.59rh )i B6d @kiens.oipiz) aM)3645 (i, 19§, 580 @ bHand
300 mM of 20% aqueous KF solution. The m xture is stlrred at RT for 30 mn
and then the suspension is filtered on a glass frit bearing a bed of
Clarcel Flo. The organic phase is extracted with AcOEt and then washed with
saturated aqueous NaCl solution, dried over MJSO4 and evaporated to dryness
under RP. This gives 3.1 g of a crude product, which is purified by



15 with a m xture of DCM and net hanol (95/5 by vol.), to give 1.44 g of
3-brono-5-(2, 6-di fl uorophenyl)- 7-vinyl-1H pyrazol o[ 4, 3-c]i soqui noli ne
(light yellowsolid). Ms (ElIl): mz = 386 (Mt); 1H NVMR 5.43 (d, J = 11.2
Hz, 1H);w® 2®10{182222= 17.6 Hz, 1H); 6.182 (dd, J=17.6, 1RCPFR201QMEBO77B 37
(t, J=79 Hz, 2H); 7.65 (broad s, 1H); 7.73 (m 1H); 8.33 (dd, J = 8.8, 1.5
Hz, 1H); 8.51 (d, J = 8.8 Hz, 1H); 14.59 (broad m 1H). 20 Step 3: A 150 m
round-bottonmed fl ask equipped with a magnetic stirrer and with a septum
havi ng a6.rof; we Bt ied 18y, goa ( htaloeHi, gHE M@ gedi i T.87 brapdsf 1H);:8.14 (dd, J =15

3- br ono- 3- h vi nyl - 1Hpyr azol o[ 4, 3-c] i soquinoline in 13
m of Tl_%désﬁsdﬁz %thggﬁogog%g%y 13 m of tert- bl[JtanoI] 0. 99 m of a
solution of osmumtetroxide at 2.5%in 2-methyl-2-propanol, and 1.7 g of
sodi um pste g‘ ostal Boadl aauaaibad;d@d faskheguipbodtvithe rmsgnstid sumchnameHsémmm Ba¥ingand

Lhen POULSHLRLD VLS. (G61J 261 Cdl AGREL 1 wshed atbidhupatyialed faC

sol ut r| e ove and conce rat e | S gl Ves
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?el (20- géocﬂmonneeﬂ SH RGNt IE A NDEMUARer@bolibEN endisigtahaedatt| 964 miby TRml . ) |

(0] |ve
5" br omo- 8¢ (4T AP NUBIHENE AT AP0t 378 B RS oA S R ey e
(cr eam seid ttg solif/BbtgiEed ¥ taken up in 1888 ¢fvajer arldleXlraW'thﬁhm tiggg 400 ! of AFOBL Hz
(2:;) 10 - 7&@%&@{3@%:@%@%& ‘é@f@eﬁrateh"@ndeﬁ?#ﬁh(s%es $5Bmy of §-(26- biﬁuoréd‘ﬂ)fg%ﬁ n169

J
r ound- bo?“t{[é)rﬁ‘ﬁﬁfhlf'?” R”VQHB?WS‘% %VIWH%"H}@%%&% %ag?ﬂr}oﬁr@ ﬁac?bwﬂ?ﬁ a septum
havi ng atrfliopeareiatet wieches gend ds sk éeifglogihasige MSVE/Ih nrY8&433gMof. '
3- brono-5- (2, 6-di fl uorophenyl) - 1H pyrazol of 4, 3-
35c] i soqui nol i ne- 7- car bal dehyde in 20 m_of DV otg _
di i sopr ogigrdé: W?E‘Qrﬁ”rﬁ@”ﬁﬁﬂﬂ%ﬂeﬂgiai‘ﬁ eqyfpped W‘{htarmﬁ%‘ﬁf‘i‘i/‘?t@?r ?ﬂd)"‘é RELOHERYIN @
chl of5 detopThein®t Xt dtgeen 1 Sitakei nsedchatgeRT itr 99 thg and  t hers-gituoraptenyiitdewat er ,

extract efiﬁ‘ %’t\{!@ﬁsu 8@&%,%”}9@% zH!r %&e&ﬁ;ﬁ!ﬁ:ﬂ blirR 9 éé%oqn‘ile dfrfﬂ?&’ro&\é?al{e

MySOH4, conce rat |ves ) a crude
product , 6§ eftettiagol pigrmifof EdF Bid W'&W@H@PQ%W%W' esf*ﬁ?fé& %jé@ff'% 3te MUK |

el ut Lngd%cﬂéa @hd rﬁo%@l o 240 RIQYzamd aqrbiagltioh 9OpdidsQium diyydivaén PhospieatgiTve on
one han

3- br omo- BY )%Lie 6‘3 ed(lg?citﬂjowgbﬁcor%} 1\:)/asEed( \ﬁith[ sza.turatteql| a?ueovs Naﬁ)i OHfIOT] draeftd ove Mfﬁ_ ‘byr azo
| o 42B- dljerssioandi avotantialed tocdiyisas dedey FE- iThe gr]q@e $QE g @Fsoﬂi’e@: I*re@(ﬁ"'b‘éfl . 2o

EFR) I r771 fhem 13@& MHdtriazdiH - Mﬂls_&l@welﬁla(nﬁw YA bSphofurd efdfiuondte 4 B@PHZB.ZS%@ Of5£lkl)66

8.39 (br 8%?60’%““%'328*93@0%@% ’;am'ﬁ‘”&mH%*ﬂ“ﬁ@“‘géﬁaf ,gg) “@S%‘” ‘eghmﬁf)“‘“io 17
(s, 1H), (RIREA)ae bhdedobieer? an‘rrﬂirr@ﬁm R, toé reaction mixture is poured into water, extracted
3- br omd- gl 2.8 tdwééhea)wpqu;ame&s(s%maad m@@x&m |dﬁ9&bc}$€n3ﬁ2§éﬁm§t%@yxb)me%kbuth

gggaé(ﬁ)/L;) sﬁtgrﬁfeal\%qﬁgcguglr\?p%:l! I(sgiﬁtléHjCD%r@a%re(\é % ¢ E@%lr_nﬁnsd nt@%?é&rzc{er F{j:’ gen Hz,

2H) ; 5. 9%oiiéwed BH)urifichtidhlby figsh ThrematoBraltzy, on’ZH)c;a gél (AD- %W)léﬂ)tmg 8itR 2 ribuoad s,

1H) 8.42 D%g)f,j’ me]tﬁ%o?"an&'zﬁ\! 'Tﬁethazlwtnc gmz\%nigd(’goﬂﬁﬁ' §y |?ziél’.), mgiv%OBi‘L‘lsm& Sof 3-—@,6- 10
difluorophenyh)-3-{[1-(methylsulphonyl)piperidin-4-ylJamino}-1H-pyrazolo[4, 3-clisoquinoiine-7- _
carboxamide {lemon yellow solid). MS (E/l): m/z = 500 (M+); ‘H NMR: 1.68 (m, 2H); 2.11 (m, 2H);

30 2.88 (s, 3H); 2.80 (m, 2H); 3.56 (m, 2H); 3.80 (m, 1H); 6.09 (d, J = 8.0 Hz, 1H); 7.33 {t, J = 8.0 Hz,

2H); 7.57 (broad s, 1H); 7.69 (m, 1H); 8.17 (broad s, 1H); 8.23 (broad s, 1H); 8.36 (broad d, J = 8.5
Hz, 1H); 8.45 (d, J = 8.5 Hz, 1H); 12.85 (s, 1H).

Example 2 5-(2,6-giftuorophenyi}-3-{[1-(methylsulphonyi)piperidin-4-yllamino}-1H-pyrazolof4,3-
35  clisoquinoline-7-carbaldehyde oxime

Step 1: A 250 ml round-bottomed flask equipped with a septum having a top-mounted argon intake is

charged with 2.4 g of 5-(2,6-difluorophenyl}-7-iodo-1H-pyrazolo[4,3-clisoquinoline, prepared in step 6

of example 1, in 80 ml of DMF, 0.80 m| of bromine and 1.4 g of KOH. After 1 h at RT, the mixture is

poured into iced water. The organic phase is extracted with 3 times 150 ml of AcOEt. The organic



Step 5: A 50 m round-bottoned flask equi pped with a nagnetic stirrer and
with a septum having a top-nmounted argon intake is charged with 348.4 ng
of 3-brono-5-(2, 6-difluorophenyl)-2-(2-

t ri met hyind Retg/tzg2raxynet hyl ) - 2H pyrazolf o[ 4 3-c] i soqui nBCITHRZOH59ET ehyde
in 12.5 m of 1,4- dioxane. After argon has been bubbl ed through for 10
mn, the initial charge is adm xed with 320 ng 15 of

1- net hanesul phonyl pi peridin-4-ylanmne, 1.1 g of caesium carbonate, 62 ng of
9, 9- di nettptis Ayrd corbbisdad wakted yith hrag phiech B Rlaswtiem elriah dva@ OMgRP.ofnd padabaatedin( | | )
acet at e. urTJé?RBW( t@es' §2fh§§ft§gﬂ)l¢l& -5l §%|dwlﬁort)5’r\’enﬁ h:od@ﬁﬁ%&raﬁﬁ’cﬁih@ oqhifine

m xture IS oure extract ed sat ur at ed
Nadl sol (ﬁ’?aﬁhSO"@?rW'é?i‘ igyead AR the iOIquréfrge%epawé (E@n'@@n‘t‘r‘sﬁtﬁﬂ@ under RP. It is
purified by flash chromatography on srlrca gel (20-45 pn), eluting with a

t |
T ra”ﬁk‘%ﬁwr‘&d i rgrgtr%%r?fﬂw Dhtum bayinga
(trinet hwpﬁqwﬁétwm}%ﬁhw ghanged pwﬁrha% o &b @@t?q‘i] rﬁoq'fitlﬁ@m‘ﬁfu‘érﬁb%ﬂcuéhyde
(yel l ow s@ahiohia,3-MeodR)ine A112 nt &l D Miiter aldanMRbe@n Bbies thrSldh;th mB3&uré tor

J=8.1 Hz, 2H); 6 . 2 2.7 3.59
(m 2H) %%rng?y zgw mﬁg%%rbﬁ@)ﬂh%_ﬁnnaqé Zgé\d b T8 &P o s@p%@lp@%h@ﬁ@&@@dﬁmm
J 8 3Hz, dithpricearagddethridadnixture Je=tfeagidat 1Q(H§3 f0'71 'Bﬁﬁd(*h?ﬂ ey cooBnaDe eyanosRy g,

@ 2§ryﬁ5@ underSaduumt Tzrls'%rveéliﬂ oil RhicrisA8 e upJﬂ'§504rHZof ABOES arti(300841%¢ 2(1°H)
S s L Sar RO B TR Al . o
W
5- (2, 6- digikabuivit byp¥ieny byd &-(ifirkel Flo. The organic phase is extracted with AcOEt and then washed

(et hyl syhp F&%ﬂrﬂeb Bg&%ﬁi di@ sérurdr% amdrb%r r@rgéd %ne told A;m&amb%r r\%@%‘hw reishy! ) -

1H pyrazol I soqui nol i ne-7-carb g Ar% nE)rrdrne
36 ng of 9H9§j§ 62)?F8ﬁi“ﬁ%p??%(‘r‘d'€}*ﬂhd? P‘H@e‘b%c’ﬁ?{ﬂ%@r RN QN SHeR 9 f?tou s eldingr 1 ed
at RT5f owit®4 nbixturk tof DSMGRY eRftana &b bnae), tREveandd ¢ bies-sroinb-¢-(2bidduoedhdng)-t aken

A d
then i ¢ oy P “’55“’? bR RGMEE or Sl HRIER) rPOL SRS RRRRE Bl ST
concent r dt@et! - 2HddH) B F*ur‘ FiI7 645 o) B2 ddth /TP AR I'By”f' [ 48h i’ ohil® o aphy
on silica. a@@tbroéd%)mﬁ?pmm Bl u.i3gd, Wizt a .5 Hy e.50{d, DEN s 11A; OEE9 Bidad5/ 25

by vol .), B gi ve 184 ng of

5-(2, 6- dﬂrl Brophenyl)-S-{[l-(nethyIsuIphonyl)piperidin-4-y|]anino)-
1-([20(trinmethyl silyOet hoxy] net hyl)-1H pyrazol o[ 4, 3-c] i soqui nol i ne- 7- car bal
dehydeoxigs (3’%' 1'5@‘% ro‘ér%b@@ome%as(k’-:e!qhﬂ)pedﬁn@r a0 agheliMithrer ddd MR seBi@dhdvig a9H) ;

(i 2Hy B bl ol fiprorty i 6 {1 %ﬁua%@%rr' L e

7.33 (br (mardzdglc,miﬂr J<Bodlkizglin@iF)13 n¥ o6 B-HK and théd) 7 mizof ptef biBoel @f eit-blitehol, 79! c(f@d
J=8.4, 1 sZIhﬁon éf"c')smrrﬁn ?e?rm(@e atlf%% - Zehﬁet(\ﬂnz pJop%n& é“?d 1. 1'@')of slaé-rur%%e(—rﬁdaté-'éi)e 3)

Ste round- bott one

Cop, RbunceiFal GoRXr BRES Bhisr § D TR LG g rer ottt KO e

5- (2, 6- divfith uatuemieryd) soBdidrl -dfiae bivy | \aHhiiteydd) pidpentativated -uptigreRR. Notis- gives] 2-
t t hyl skl hyd

(L1 et hylal S LR LBES lch sl,sqnﬁau@yzcﬂ Rl ggapﬁJ beQficanbe-Aen) cRiRAlgeny de

are addecr1 raiRErer &M aadur%hangl 8%/P Py ¥q)) d¢ orEroypd ??)3 BoRo-51RE dﬁ‘F%PB*reé‘y'? %H

concent r gl @ebiéindelisofiin@ing 7 ich@aselytel (odimabaed MS(Hiaken —LQBSI(M+5OH MRf7 4at er

and f 0 I t . 1S_extr Ac Okt
o2l AR R PR PR VDo ol Se LT PG o WA O
concentré’[zeﬂ'l)uﬁd‘ér(SRP* Wd%ﬁ@@@rﬁﬁhy on silica gel (20- 45 pn) el uting
with a mxture of DCM and net hanol (92.5/7.5 by vol.), gives 63 ng of
5-(2,6- difluorophenyl)-3-{[1-( nethylsul phonyl)piperidin-4-yl]amino}-1
H- Fyagﬂzole@é - Fr @b'nﬁ@&Mdlbﬂtﬁﬁmédﬂl@skkquibﬁe@ﬁitrb@hﬁgrhﬁﬁdetirﬁszlaﬁEEwi(Hlﬁéﬁ(?)lﬂJnygédir@VMZ 7
sol i m_ 2H): 2. m . 2.

(s, 3H): top- rggl(r}tﬁd azgpq)n mtgkeggcr(qrﬁedm TB%mg gf % Hxioran% 2 6§rfg%roeéeny1}1 H- pyraéol_g_[& 3- 1H)

7 32 SGbr Qﬁé‘zithmoh;re? c@rb‘é%ehy@b')rn 2(7m63f4§)m: ib{)*nl8o7 d&ﬁ;(ob‘ljllél%ﬂbrﬁne &) .78 ml 4f (zbr Oad
12 8 1 ( S trrmqjhyll_%yb péyl chlo e. The mrxture is st‘rjrﬁad a? RT for 24 'h and then pourgg into w@ter

35- (2, 6- difrhcur QR eRpE) - @as{rréch(rrﬁest,dwbtwlMﬁmmbmmrpe;rrie@lldreﬂmsbamn@e&al-larrtyrazo
l o[ 4,3- c]isoquinolin- 7- jrnethanol Step 1. A 250 m round bott oned fl ask

equi pped SRR EeREGRERT c7yh55tq'\re?ér185ﬁaaWUP%pf8d%%ﬁr% RSPy ENOBILERRY ¥
argon intake is charged with 45 ng of 5-(2,6-difluorophenyl)-3-fil -
(met hyl sul phonyl)piperid in-4-yl]amino}-14[2-(trimethyl silypethoxy]m
ethyl}-1 H pyrazol o[ 4, 3-



25 c]isoqui noline-7-carbal dehyde, prepared in step 5 of exanple 2, in 1.5
m of THF and 1.5 nl of nethanol. After cooling to OC using an ice bath,
5.5 ng of NaBH4 are added and the m xture is stirred for 30 min. Then 1.5
mM of acwtepeist®2added and the m xturt i s poured into BETHRANO/BGUEDUS
sodi um bi carbonate solution. It is extracted wth AcOEt, washed with
saturated NaCl solution, dried over MgSO4, filtered and concentrated under
RP. This gives 46 ng of [5-(2,6- 30difl uorophenyl) 3-{0 -(methylsu I

mony P eRSifieh Ty M 422 A AT Bh LAY BTSN B Eh) -

f ol | owi ngarsit 94:5 mdviot (3Erdmio-54d, &diﬁh.lcﬁdp?lerﬁﬂh}dﬁ) 2-trimethylsilanylethoxymethyl)-1H-pyrazolof4,3-

H pyr sz of L R P 1 e Rt MF BTty Sty AN CRPY ng

to OC usisngH@0.86 cted=ba3trhz 219) 456 d J=gfs HE-AHpBe 8 &g dey 7ai3dt, U ey X 2u);er. ]Qs(m

o ok B Rk s T e B SPBSERRE MHES A OP e S TR BT iR e

sol ut i onothért h&dex.‘sﬂ’darﬁé e @df Witbionbos-(Hg- d|fl&mﬁiﬁ€r€i(l)w-(12h|rﬁe&fﬁﬂﬁﬂﬁy@dokﬂ&@th;@(ﬂli—ut| on,
dried over tered centrat e
silica gB#g %@'SB‘FH”O"Q?FTUW%‘?SE’E&XG{;H”&E‘%Sﬁlﬂ%r“zgg% E@’I ?%é( QW(éEQSN 5

by vol. )(sgem)esbB(tnmfo Hz, 2H); 3.73 (t, J=8.0 Hz, 2H) 5.91 (s, 2H); 7.41 (t, J = 7.8 Hz, 2H); 7.77 (m,

5- 6-di fl 1- (et h h d | 1H
Lyrézol ofit): 828l wmzr{ﬁi;ﬁ T 28 yP@&' eﬁ*'*bﬁmﬁgy o e
(M) T01H NVR 1.67 (m 2.11 (m 2H) 2.87(s, 3H): 2. 90(m 2H) -

3. 56( m @p, 5: 3. 5@9(! ﬁ@unﬂi-l’d)ﬁlorrlb.d@@éldequﬂwéd Wiz a m%bi)t—;'tlc Stirsst aﬂlﬂ)(rvtth a&aﬁUMH‘IBVmQ_H)

5.98 (d, i) ﬂoéﬁgé arl]!;% ipthke J«ss(éﬁ%ﬁgé")w:gu 3@5@4 l@_#r gRd;. &gm%'é')zeﬁ B8 oftBryil)s. 7. 83

(broad d,
Exanpl e4Slﬂ'(eﬁ‘yﬁ”@V‘th%Fﬁfﬁ‘WéﬁVPyra@i‘{[‘[ -clseryipalingot- 6‘1‘?@‘1“1‘%‘#@5 u'I“pH@r{’W') p?¥perd-di n- 4
- Aan nol dibkdme PAfteRERbe hak, &eﬁbumumra@mmemhﬁ ardiaxanhalge E5Steed With Bhemg

pr OCE ur & Wil {rﬁﬁane‘suaﬁor{y P gen |n~4—¥l§r¥1%8 1112 \%of cgesmm c?rQéh%ﬂeaEQ héo&r%cb rﬁ J’n%?hgt 4 5—

equi ped a top-
ar gon i nbigkipherypbeephigedaniiant apdeo mg %Pa[@dm@%ﬁ@ﬂ@e (Theguigueris heated at "eﬂUX
uor ophenyolml;\{:ér%o&m 'tﬂ@ﬁﬂmﬁl@ls'p)ﬁ@ﬁﬁ n@%sae&mé&tbd Wth ﬂ&@@zﬁé@abé wah eaam@ﬂu

i nol ine- rbonitrile i.n dio artleed unJ %Da] urk}% ﬁash

bubbl ed ﬂ\‘ﬁ? SelfeR o prepoovEy M9S5k9 "F?ged Pﬁdlconcen fa
trifl uor omethagreshylgotstice 9 (20elsiveti)rpiuting Wiink méxture P DEIG PO (E5/1 myowgtoof

Caeshyim gRL bon@ﬁem 22 Jfg A%} @Elﬂuoropheny!) 3-{[1~ methylsuipho él)p eridin- 4—yl amlno}'l -{[2-
9,9-dinmet hyl- E?'V'H Iphosp i no) xan

11
ncor at o MBCEMBENO e R TP B Rk AR Ba TI BrreAceate ol s BE SR g
t he mi xt m/ze—ms (Pio)I' e MR D@5 @ toel);, 0.89x(, riastl étt, Wit h.oACTEIH); Mg tredRHli 2.76 (m

saturate | ult \Y; faal f.e tha nder
Q u“ f| gaa—h'bs‘é?ﬂ[nagﬁ j: 887 Qvets, MZS% afdg ] (o ﬁ@ds@@@s onpees éa 8

'chr oimat ogr on silica % g %
ol Ut ng. VIEH3 (P3 i B5. ABCEDS %dfﬁ@&éﬁrga«éw@&w GO o5, Gl 72 my
- of 5262, @ddté.km@mpm@wds)ﬂa.-([l-
25(trifl uoronet hanesul phonyl ) pi peridin-4-yllam no}-1-{[2-(trinmethylsilyl)et
hoxy) met hyl ) - 14 pyrazol o[ 4, 3- c]i soqui noline-7-carbonitrile (pale yellow
solid).

2010, Bl L AR s UPRDRSLS b eI Bl
top-mounted argon intake is charged with 211mg of 5-(2,6-difluorophenyl)-3-{[1-
(methylsuiphenyl)piperidin-4-yljamino}-1-{[2-{trimethylsilylethoxy]methyl}-1H-pyrazoto[4,3-

30  clisoquinoline-7-carbaldehyde in 8.5 ml of pyridine, 36 mg of hydroxylamine hydrochloride are added,
and the mixture is stirred at RT for 64 h. It is concentrated under RP and the solid obtained is taken
up in AcOEt, washed with a 1M aqueous solution of potassium phosphate and then with saturated
agueous NaCl solution, dried over MgSO,, filtered and concentrated under RP. Purification is carried
out by flash chromatography on siiica gel (20-45 ym), eluting with a mixture of DCM and AcOEt

35 (75/25 by vol.), to give 184 mg of 5-(2,6-difluorophenyl}-3-{|1-{methylsulphonyl)piperidin-4-yilamino}-
1-{[2-{trimethylsilyl)ethoxy]methyl}-1H-pyrazolo[4,3-clisoquinoline-7-carbaldehyde  oxime  (yellow



A 150 ml round-bottoned flask equi pped with a magnetic stirrer is charged
under argon with 2 g of 4- 30 N boc-am nopiperidine in 35 mMm of DCM 82 ny
of 4-di met hyl am nopyri dine (DVMAP) and 1.86 ml of triethylam ne. After

cool i ng WD QGios2azg2an ice bath, 1.6 m9of trifl uoronet RETFRANIOMDETTI

chl oride are added dropwi se. The m xture is stirred at OC for 30 mn and
then at RT for 1 h. It is poured into 100 m of saturated aqueous sodium

bi carbonate solution. It is extracted vvlth AcCEt, washed with saturated

caueous MG RN hlaDhSCRNRE AIC S 58, AR 08

a m xt ur en,aiH)DGM @nmHneshanaH); 6B8/( mzzrb)ymszmm)m);gmae(s AH)56.60 @f J=8.3Hz, 1H);

1, 1-dinme | et h r I p carb

(er eam s6i Ao T 2 L08R Bro3 TP B s el PRAR |

char ged wHY B.33 (B3 J€p.0fz, 1HE 4 dogt iyl et hyl  (1-

tri fl$10romet hanesul phonyl pi peri di n-4-yl)carbamate in 30 mM of DCM 3 m of
TFA are added and the mixture is stirred at RT for 1 h. It is concentrated

under RPsapd: hlze nﬁaiuh@lb@immu ek éq&pﬁe&ihﬂm agepium 1@vidg amdp-obunteataegorandkeism  of

0. 75M aqueous armD ia solu The t i e ed h. Ac. , Adried
over I\/qu@?rgq’dl MR B " P %)F?cgﬂ?‘i”éctpg B%ﬁ& ”ﬁ%ylszﬂﬂh%@&p\?é‘i\n y%anaqéﬂ {Pj
trifluor qméthm@w{ommawlp }«pg\rmzdlom He ysbcamonree 1-carbdidenydzanetainel 5(noif df -Du. t e

lid VS ( d- b fl
oo pf)ed K crolch i kg e b ol SER of aed Al haHIe ke Rlsee e G e
ar gomp i Nbakend BixuhaiE @edeifidy whda RYEafd thb-sélld, dbtthet lisakpipanpd Jnt 3 Witdr-and

o} - 15 P21 0 Py R CAYIRS? PYDBORGRYYel iy FIH=tEE iyl AEQFb [ achsd v saurated NaC

c]isoqui @@hﬂoﬂ%r%ﬂ%ﬂérb\ﬁ@@dJﬂﬂtb@d ahd cmceﬂfa’t@i M@DRP @\réﬁwatﬁjrawlﬁn&ﬂlda QelGdd
of 9. 3N NaCOH. After refl ux ture. is coole of a 1M

‘aqueous 4BHIH: |%Lﬁ’”%f"“'fb(?t @@%ﬁ“ﬁﬁi BPN&WOE)’@W&‘%&%&HEP@VT?' )argé(ef)gaﬂgdo‘mﬁ (@8he .

product Idmu&es;weaﬁ)tﬁ@ %étrg‘fﬁ@@ﬁ?i)pm@ﬁ&hﬂ@l 1vhihE)-SabyiBlopck-gissRmumeNa C
solution, dried over and concentrated to dr ﬁnpe%%gﬂgﬁ% RP.
5 f
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The &7 ud&a8areiesiimae Aeert &!ias sld M dENhmE 7004M Ny 1 £A
benz]g)t ; I %?48'2-81! %'@P}%é@(ﬁ{dﬁﬂ@s@ Jnaj)am n@)zpf(msmyomwm be.-xzaé i—lqulf—l)d?e?;i@gagt 84 o
ng of 1-hydroxybenzotriazo
N, N- di i sdpf-Bp¥i EDhie7a0m ne): (7I§I4§ﬁE9¥)d %lﬂé* éd‘&éﬁroa%f’t%ﬁ 53HZh“3)t 8 (s fHe Eiltur e
I's pouredzg B19 ZRwalers, 1ﬁy<t|ggp(3eq_|vm th AcCEt, and washed wt h saturated
aqueous NaCl sol Uti on. Dry| ng of I\/gSO4 filteri ng and concentration under
RP giyve 300 mg of 5-(2 | uor o
(tri P—Puom@%ﬁesul%iﬁéﬁgﬂmraﬁ*ﬁam hﬂ%@fé 'ﬁ“&’ﬁ#’WB&”PGILdt”_["zﬂ]E'E‘Whﬂi“ﬁ{fﬁ‘%‘i‘q Yet hox
(M. 359 ep 3 A0 Tt ount- bottom {1 Ak equl pped with a Tagnetic Stirrer
and Wi t h Sepsle A svnerotiemed faskmsuinpestivitiy yoaariefit %tkr@r prgl ilher SOHITWIAINGZ00 ng
?Ir:sfl(ﬁo? %Hﬁ‘aﬁggﬁ{%ﬁgﬁ)‘*ﬁ? ([51 Cgarﬁe \TTamd'?]Bn %?rdfﬂlr’l%?%henyl ?yOet hox
y] net hyl I(m&WépWaMb:g@rmtr@ yl]@]nm@bdq{[t?ﬁplrne&héféﬂ%mxmmemyii}ﬂ@ﬂvrﬁzf&o11113 of DCM 3
Concét r APLATUAAET “RAtOE ARl o et e e [FCh B o TPE G Mo ot e
and 2 m nofthad6l. the?&wbtmqu:em& ugimgremica bethl, §t5i ros of WiRHmreddesd and tex mdae éd
e S Bl (LA R 0 e,
5-(2, 6- dlahbaws csphiemytilc)artﬁmi@t@ so(utieri. fil usoemmedlawﬁés&dQﬂhO\mgdh?q’bwﬁéraamraiemNyDi am

'(nEIO})lHﬁyBFEO' ol Aéc{ ?,%%) G RSL ggcb%g&%f%oang&g#w%% é@éé ggvggoézf nq@(zng

3.8330m dﬂihbrrpptﬂmﬁ&{Mméthj)sulpﬁorﬂrl}puémdmlﬂl pMnoBB-{[R{timdthysig)dhBAMethyR2E): 7, 58
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Step 1: /S12B‘®+)m round- bot t oned fl ask equi pped with a magnetic stirrer and
with a septum having a top-nounted argon intake is charged with 380 ng of
3- brono-5- (2, 6-di fl uorophenyl)-7-vinyl-1Hpyrazol o[ 4, 3-c] i soqui noline, as
pr epar ed Step Btrepn @1 ofindeboitopeefiddk enupded wnlh aorha@lbﬁq stitreR amd withf 2 septum having a

chi oPPae BRE TG BN Snetd 7 pa s iy o Hnd T RER TSP A A

water, extracted with AcOEt, washed with saturat ed NaCl solution, dried
over I\/gSO4, filtered and concentrat ed under RP. This gives 548 ng of crude
product, which is purified by chromatography on silica gel (20-45 pm,
eluting with a mxture of DCM and net hanol (99.5/0.5 by vol.), to give on
one hand 198 ng of 3-brono-5-(2,6-difluorophenyl)-1-(2-



10 on the other hand 194 ng of

3-brono-5-(2, 6-di fl uorophenyl)-2-(2-trinethylsil anyl et hoxynet hyl)-7-

Vi nyl - 2H pyrazol o[ 4, 3-c]isoquinoline (creamsolid). Ms (EIl): mz = 516

(M) 1IHWOR01010224, 9H); 0.92 (t, Jzg.8 Hz, 2H); 3. 7?Pd1t;FR5! 7o§dg% 2H) ;

5.39 (d, J=11.1 Hz, 1H); 5.87 (s, 2H); 5.94 (d, J=17.7 Hz, %% f’

J=17.7, 11.1 Hz, 1 H 7.39 (t, J=7.8 Hz, 2 H 7.57 (broad s, H) 7.73 (m

1 H 8.21 (dd, J=8.5, 1.5 Hz, 1 H 8.51 (d, J=8.5 Hz, 1 H). 15 Step 2: A 30
round-bot toned: fl ask equi pped with a magnetic stirrer and with a septum

navi g a DO RRREPS GO PR ak k& e Aa P e o oid -

3- br ono- Slidoduibeliti7ijretheqna ayd of BCMZAfter coohng to 0° Cusmg an ice bath, 0.45 ml of TFA are

trlnethy |Ianélethox math%a 7-vin pyrazol o[ 4, 3-c]isoquinoline in 5

m of 1, e mixgteds sisteg 5 R e %bétﬁs wsﬁ]tfé@dtun%uwnﬁéme spiid Abtainedi80 ny

of 1- et ftba(@ﬁspl|1rpﬂz'63rﬂb’clafma%i‘rah§jbr754ﬂ Yt 811788 aqdSoud 28 nhBhiCdo BSE $H 4! @h&%?ela%tﬂt e,
25 nmg_of 9, 9- hen | phosphi no) xant hene and

pal | adi ufiEPEY Wa%f@f’&fﬂ“éS%&"éfeaa'a Uﬁ?fbdfr*ﬁ%varrhég% H@eﬁd@@da@ncw@feﬁq@wﬁ@rm h.

After codhidi@togtdpty B mdérg%a (26- 49%‘5 E‘éﬂjtsg@k% Wi Blire oPES&Maa% %tﬁ%&tzgf‘%/g%t
washed with saturated NaCl so ution over MgSO4 ltere

concent r 4P'éd @igfer 1RPS 19 | B-(BErFiTpareneny)- H[‘a@fWﬁtMP'@hwWeapﬁw yiamisp}irea gel
(15-40 prgs)razcﬁj[ufsusg Mﬁrﬁm?@urﬁétﬁédér @e|%a.@ﬁ€!¥'@§‘ﬂ£/ﬁc%t AEPHAS BNNR! 1 47} ©
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2H) 2. 749(H8-3F1Hp8 8ol 4-8.3 1) 13656, (Hh 2 H) 3 66 (t, J=8.3 Hz, 2 H) 4 44
(m 1 H 5.33 (d, J=11.0 Hz, 1H) 5.64 (s, 2 H) 5.87 (d, J=17.7 Hz, lH)

6.47 (d, 1 7 3

2 1y 75Tt St Sl bty o anlnnghy 57y
(d, J=8. BYRgpiol43- F])SOQLPRO@‘]E? Bearkoxgmide] r ound- bott oned fl ask equipped with a
magnésd i c Sebitr Mee p@peiund i& his an é)%ﬁiplézm mwmgA@oh@hﬁ@iﬂ&icﬁ%%%&w@%@w Ls

gﬂg;gﬁgpwpag&tlgat.r@ off it 4 Gerki ST SRRBINE 538! i TR fih 200 mg ot 5
et hy11- 7Dmayt Q@F@fb'woa&@tﬂv*bﬂ 42 rimghyteiyi) %mwm@mﬂi} fig-pynazdiol#B-ciEbqdihe-Af t er

cool i ng b@b&@nfUSﬂ ﬂlgal 8N, Lapxdrat NﬁterQ:rrg%n Fas BEenlBiBbRE Gradfed @nth 120 14 yture is
concent rat ed under RP and t he soI id

stirred

obt ai nedﬂﬁr“éor? Ranelsj %OHJ%W” n it a%et éﬂ“oé?ﬁffetft% oH MB T BESRER SEHPE8Fs 2aMAoNi a
sol ugd onof %é'"mﬁtybl‘ij&biﬁd@hmhmhled)xwtmdmeAowﬁ’ mgloi ptladwneil) MpB@4 arefdduéer ed
and concend mitueslis Wased affBhuxlidr 2 5 Anwaoanngdmwmitur@%bo%g%@&w @Jahdfete;a B! ' ' ca

el (15-40 met hanol
gl v eg 14 ﬂcOEBn?véshed thh sagur;aIYIect! nagl solution, dried over MgSQ,, filtered and Conceﬂtrated under RP
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St epl: 449 ngof

4-{[5-(2, 6-difluorophenyl)-7- forrryl-2 {[2-(trinethylsilyl)ethoxy]rnethyl}-2
H pyrazol o] 4, 3-c]i soqui nol i n-3-yl ] am no} pi peri di ne- 1- sul phonam de,

prepar ed wo @teR222¢n exanple 23, 35 ame introduced intgpaEReRbefd/o 713ano|

After cooling to OC using an ice bath, 34 ng of NaBH4 are ad ed and the

m xture is stirred for 1 h. 3 m of acetone are added and then the m xture
is poured into saturated agueous sodi um bi carbonate solution. It is
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dried over MgSH4, filtered and concentrated under RP. The product is
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t he pr odddi dethyislphest)pideridm-4-yleminaE epeynamitis, Bsjsaytsnoline-7-carboxamide {yellow

solid). MS (E/): miz = 514 (M+); "H NMR: 1.23 {t, J=7.4 Hz, 3H); 1.65 (m, 2H); 2.09 (m, 2H); 2.98 (m,

30 2H); 3.05 (g, J=7.4 Hz, 2H); 3.62 (m, 2H); 3.81 (m, 1H); 6.09 (d, J = 8.3 Hz, 1H); 7.33 (m, 2H); 7.55
{broad s, 1H); 7.68 (m, 1H); 8.17 (broad s, 1H); 8.23 (broad s, 1H); 8.35 (broad d, J = 8.8 Hz, 1H);
8.45 (d, J=8.8 Hz, 1H); 12.85 (s, 1H).
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Example 19 5-(2,6-diftuorophenyl)-3-{[ 1-{ethylsulphonyl)piperidin-4-yl|amino}-1H-pyrazolo[4,3-
35  clisoquinoline-7-carbaldehyde

Step _1: A 50 ml three-necked flask equipped with a magnetic stirrer and with an argon intake is
charged with 350mg of 3—bromo—5~(2,6~dEﬂuorophenyl)-2—(2—trimethylsilanylethoxymethyl)—2H—
pyrazolo[4,3-clisoguinoline-7-carbaldehyde, prepared in step 5 of example 2, in 7.8 ml of 1,4-
dioxane. 195 mg of 1-ethylsulphonylpiperidin-4-ylamine, 880 mg of caesium carbonate, 59 mg of 9,9-



SMaterials used Dul becco (G bco 11960-044) Inactivated foetal calf serum
(FCS) (G bco 10500-056) Penicillin - Streptonycin - Qutamne (PSG (G bco
10378-016) 96-well Cytostar plate (Amersham RPN00162) 10DVSO (Si gma D2650)

14C ThymiwlOr2e10Mepp#dEC- 568)  Tabl e | 3610 exanpl e synipgiegkRaGFIEsT732 R4
IC50 HeLa [W] 1 1 - route 3 -C(=0)NH2 - Me

dimethyl-4,5-bis{diphenylphosphino)xanthene and 15 mg of palladium{ll) acetate are added. The
mixture is heated at reflux for 2 h. After cooling, the mixiure is poured into water and extracted with
AcOEt. The organic phase is washed with saturated NaCl solution, dried over MgSQ,, filiered and
concentrated under RP. It is purified by flash chromatography on silica gel (15-40 pm}, eluting with a
5  mixture of cyclohexane and AcOEt (75/25 by vol.), to give 195 mg of 5-(2,6-diflucrophenyl)-3-{{1-
(ethylsulphonyl)piperidin-4-yilamino}-1-{[2-(trimethyisilyl)ethoxy]methy!}-1 H-pyrazolo[4,3-
c}isoquino!ine-?ic'arbaidehyde {yellow foam). LC-MS-DAD-ELSD 628=(M-H)(+).

Step 2: A microwave tube with a maximum capacity of 20 ml is charged with 195 mg of 5-(2,6-
10 difluorophenyl)-3-{[1 -(ethylsulphonyl)piperidin-4-yilamino}-1-{[2-(trimethylsilyl)ethoxy]lmethyl}-1H-~
pyrazolo[4,3-clisoguincline-7-carbaldehyde, and 10 mi of 5N aqueous HCI solution. The mixture is
microwave-heated at 100°C for 20 min and then poured info water and extracted with ACOEtL. The
organic phase is washed with saturated NaCl solution, dried over MgSQ,, fitered and concentrated
_ under RP. The product is purified by flash chromatography on silica gel (15-40 um}, eluting with a
15 mixture of DCM and MeOH (95/5 by vol.). This gives 90 mg of 5-(2,6-diflucrophenyl)-3-{1-
(ethylsulphonyl)piperidin-4-yllamino}-1 H-pyrazolo[4,3-c]isoguinoline-7-carbaldehyde in the form of a
yellow foam. 'H NMR (500 MHz, DMSO-d6) & ppm 1.23 (¢, J=7.4 Hz, 3 H) 1.64 (m, 2 H) 2.10 (m, 2
H).2.98 (m, 2H) 3.05 (g, J=7.4 Hz, 2 H) 3.62 (m, 2 H) 3.83 (m, 1 H) 6.18 (d, J=7.7 Hz, 1 H) 7.36 (t,
J=7.8 Hz, 2H) 7.71 {m, 1 H) 8.24 (broad s, 1 H) 8.34 (broad d, J=8.4 Hz, 1 H) 8.57 (d, J=8.4 Hz, 1 H)
20 1011 (s, 1 H) 13.02 (s, 1 H). [M+H]+ m/z = 500.

Example 20 5-(2,6-difluorophenyt)-3-{[1-(ethylsulphonyl)piperidin-4-yilamino}-1 H-pyrazolo[4,3-
clisoquinoline-7-carbaldehyde oxime
A 25ml round-bottomed ftask is charged with 30mg of 5-(2,6-difluorophenyl}-3-{[1-

25 (éthylsuiphonyi)piperidin—4-yl]amino}-1H—pyrazolo[4,3~c}isoquinotine-?-carba!dehyde, prepared in
example 19, in 2 ml of pyridine. 7 mg of hydroxylamine as the hydrochtoride are added. After 1 h at
RT, the mixture is evaporated under RP. The product is purified by flash chromatography on silica
gel (15-40 pm), eiuting with a DCM/methanol mixture (95/5 by vol.), to 'give 22 mg of 5-(2,6-
diffuorophenyl)-3-{[1-(ethylsulphonyl)piperidin-4-ytjamino}-1 H-pyrazolo[4,3-clisoquinoline-7-

30 carbaldehyde oxime (yellow solid). "H NMR (500 MHz, DMSO-d6} & ppm with the E or Z isomerism:
1.23 (t, J=7.4 Hz, 3 H) 1.63 (m, 2 H) 2.09 (m, 2 M) 2.97 (m, 2 H) 3.05 (q, J=7.4 Hz, 2 H) 3.61 (m, 2 H)
3.80 (m, 1 M) 6.08 (broad m, 1 H) 7.33 (m, 2 H) 7.66 (m, 1 H) 7.86 (broad s, 1 H) 8.14 (broad d,
J=8.3 Hz, 1 M) 8.30 (s, 1 H} 8.41 (d, J=8.3 Hz, 1 M) 11.45 (broad m, 1 H) 12.82 (broad m, 1 H).
IM+H]+ miz = 515. |

35

Example 21 5-(2,6-difluorophenyl)-3-{[1-{(ethylsulphonyl)piperidin-4-yljamino}-1 H-pyrazolo[4,3-
clisoquinolin-7-yljmethanot '

A 25ml round-bottomed flask is charged with 30mg of 5-(2,6-difluorophenyl}-3-{[1- -
(ethylsuIphonyf)piperidin~4~yl]amino}—1H—pyrazolo[4,3-c]isoquinoline~7~carbaldehyde, prepared in



259 2 1 - route 2 -CH=EN-CH -Me 100 3 1 - route 2 -CH2OH -Me 248 4 1 - route
2 -C(=-0)NH2 -CF3 789 5 1 - route 1 -CH=0H2 -Me 2580 '

WO 2010/122272 40 PCT/FR2010/050773

example 19, in 2 mi of methanol. The mixture is cooled to 5°C. 12 mg of sodium borohydride are
added. After 30 min at 5°C, the mixture is evaporated under RP. The solid obtained is taken up in
10 ml of 0.5M aqueous HCI solution. it is extracted with AcOEt and the organic phase is dried over
MgSQ,, filtered and concentrated under RP. The product is purified by flash chromatography on
5 sitica'get (15-40 pm), eluting with a DCM/methanol mixture (95/5 by vol.), to give 12 mg of 5-(2,6-
difluorophenyl)-3-{[1-(ethylsulphonyl)piperidin-4-yllamino}-1H-pyrazolo[4,3-clisoquinolin-7-yiimethanol
(yeliow solid). "H NMR (500 MHz, DMSO-d6) & ppm 1.23 (t, J=7.3 Hz, 3H) 1.62 (m, 2 H) 2.09 (m, 2
H)2.97 (m, 2 H) 3.05 (q, J=7.3 Hz, 2 H) 3.61 {m, 2 H} 3.79 (m, 1 H) 4.63 (d, J=5.5 Hz, 2 H) 5.36 (i,
J=5.5Hz, 1 H) 6.01 (d, J=7.8 Hz, 1 H) 7.32 (m, 2 H) 7.59 (broad s, 1 H) 7.66 (m, 1 H) 7.83 (broad d,
10 J=8.3 Hz, 1 H)8.35 (d, J=8.3 Hz, 1 H) 12.68 (s, 1 H). [M+H]+ m/z = 502.

Example 22 5~(2,6-difluorophenyl)-3-[(1-sulphamoylpiperidin-4-yl)amino]-2H-pyrazolo[4, 3-
clisoguinoline-7-carboxamide ' .
Step 1: 707 mg of S-brém0-5—(2,6-diﬂuoropheny1)-1-{[2~(trimethylsilyl)ethoxy}methyl}~1H-pyrazolo[4,3~
15 c}isoquinoline—?—carbonitriié are introduced into 17 ml of 1,4-dioxane. After argon has been bubbled
through the mixture for 10 min, 846 mg of 4-aminopiperidine-1-suiphonamide, 2.15 g of caesium
carbonate, 95 mg of 9,9-dimethyl-4,5-bis(diphenyiphosphino)xanthene and 30 mg of palladium(Jl)
acetate are added. The mixture is heated at reflux for 20 h. After cooling, the mixture is poured into
water, extracted with AcOLt, washed with saturated NaCl solution, dried over MgSQ,, filtered and
20  concentrated under RP. The product is purified by ﬂash'chromatography on silica gel (40-63 pm),
eluting with a DCM/EtOH/NM3 (7N solution in MeOH) mixture {90/10/1 by vol.), to give 407 mg of 5-
(2,6-difluorophenyl)-3-(piperidin-4-ylamino)-2-[2-(trimethylsily )ethoxy]methyl}-2H-pyrazolo[4, 3-
clisoquinoline-7-carbonitrile (yellow oil). "H NMR: -0.05 (broad s, 9 H} 0.88 (1, J=7.9 Mz, 2 H) 1.39 (m,
2 H) 1.93 (m, 2 H) 2.08 (broad m, 1 H) 2.39 (m, 2 H) 2.93 (m, 2 H) 3.71 (t, J=7.9 Hz, 2 H) 4.42 (m, 1
25  H)5.66 (s, 2H} 6.58 (d, =8.1 Hz, 1 H} 7.33 (t, J=7.9 Hz, 2 H) 7.66 {(m, 1 H) 7.95 (broad s, 1 HY&8.12
(broad @, J=8.3 Hz, 1 H) 8.46 (d, J=8.3 Hz, 1 H).

Step 20 375mg of 5-(2,6-difluorophenyl)-3-(piperidin-4-ylamino)-2-[2-(trimethylsilyl)ethoxy]methyl}-
2H_»pyrazolo{4,3—c]isoquinoliné~7~carbonitrile, 2 mi of DME and 84 mg of sulphamide are mixed and

30 microwave-heated at 150°C for 1 h. Following evaporation of the solvent, the excess sulphamide is
precipitated by addition of ethyl ether, followed by filtration with suction on a frit and concentration of
the = filtrate under RP. This gives 439mg of 4-{[7-cyano-5-(2,6-diffuorophenyl)-2-{f2-
{trimethyisilyl)ethoxy]methyi}-2H-pyrazolo[4, 3~clisoquinolin-3-yllamino}piperidine-1-sulphonamide
(vellow sofid). *H NMR: -0.05 (m, 9 H) 0.88 (1, J=7.9 Hz, 2 H) 1.61 (m, 2 H) 2.09 (m, 2H) 2.53

35  (partially masked m, 2 H) 3.49 (m, 2 H) 3.67 (t, J=7.9 Hz, 2 H) 4.40 (m, 1H) 5,67 (s, 2 H) 6.67 {d,
J=8.1 Hz, 1 H) 6.73 (s, 2 H) 7.34 (t, J=7.9 Hz, 2 H) 7.68 (m, 1 H) 7.95 (d, J=1.5 Hz, 1 H) 8.13.(dd,
J=8.3, 1.5 Hz, 1 H} 8.47 (d, J=8.3 Hz, 1 M).

Step 3t S4mg of  4-{{7-cyano-5-(2,6-difluorophenyl)-2-{[2-(trimethylsily)ethoxy]methyi}-2H-
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pyrazolo[4,3-clisoquinoiin-3-yllamino}piperidine-1-sulphonamide are introduced into 0.5mi of
toluene. After cooling to 0°C using an ice bath, 90 pl of 95% sulphuric acid are added and the
mixture is stirred at RT for 24 h. It is cooled to 0°C and neutralized with 9 mi of 7.5M agueous
ammonia solution. it is extracted with ethyt acetate, dried over MgSO,, filtered and concentrated
under RP. The product is purified by flash chromatography on silica gel (15-40 um), eluting with a
DCM/methanol mixture (95/05 by volume). This gives 7 mg of 5—(2,6-difluof0phenyl)—3—{(1—
sulphamoylpiperidin-4-yi)amino]-2H-pyrazolo]4,3-clisoquinoline-7-carboxamide  (yellow  solid). 'H
NMR: 1.67 {m, 2 H) 2.11 (m, 2 H) 2.67 (m, 2 H) 3.47 (m, 2 H) 3.71 {m,1 H} 6.01 (d, J=8.2 Hz, 1 H)
6.70 (broad s, 2 H) 7.33 (t, J=7.7 Hz, 2 H) 7.55 (broad s, 1 H} 7.68 (m, 1 H) 8.17 (broad s, 1 H) 8.22
{broad s, 1 H) 8.35 {(broad d, J=8.5 Hz, 1H)8.45(d, /=8.5Hz, 1 H) 12.84 (s, 1 H).

Example 23 4-({5-(2,6-difluorophenyl)-7-{(E/Z)-(hydroxyimino)methyl}-1H-pyrazolo[4,3-clisoquinolin-
3-yl}amino)piperidine-1-sulphonamide

Step 1: Starting from 406 mg of 4-{[7-cyano-5-(2,6-difluorophenyl}-2-{[2-(trimethylsilyl)ethoxyjmethyl}-
2H-pyrazolof4,3-clisoquinolin-3-ylJamino}piperidine-1-sulphonamide, prepared in step 2 of example
22, and 4 mi of toluene, 3 ml of DCM are added and the mixture is cooled to 0°C using an ice bath.
970 il of diilsobutylaluminium hydride are added dropwise and the mixture is stirred at 0°C for 2 h. It
is poured into 0.1M sodium hydroxide, extracted with AcOEt, washed with saturated NaCl solution,
dried over MgSOQ,, fitered and concentrated under RP. The product is purified by flash
chromatography on silica gel (40-63 pym), eluting with a DCM/methanol mixture (90/10 by volume).
This gives 251 mg of 4-{[5-(2,6-diftuorophenyl}-7-formyl-2-{{2-(trimethylsilyl)ethoxylmethyl}-2H-
pyrazoio[4,3-clisoquinolin-3-ylJamino}piperidine-1-sulphonamide (yeliow oil), which is used as it is in
the following step.

Step 2. 250mg of 4-{f5-(2,6-difluorophenyl)-7-formy-2-{[2-(trimethyisilyl)ethoxyjmethyl}-2H-
pyrazolo[4,3-clisoquinolin-3-ylJamino}piperidine-1-suiphonamide are introduced into 5 mi of toluene.
After cooling to 0°C using an ice bath, 206 pi of 95% sulphuric acid are added and stirring is
bo_ntinued af 0°C for 1 h. The mixture is neutralized with 10 ml of 7.5M aqueous am:ﬁonia solution. it
is extracted with ethyl acetate, dried over MgSQy, filtered and concentrated under RP. The product is
purified by flash chromatography on sitica gel (15-40 pm), eluting with a DCM/ethanol mixture (90/10
by volume). This gives 38 mg of 4-{[5-(2,6-difluorophenyl}-7-formyl-1H-pyrazolo[4,3-clisoquinolin-3-
yllamino}piperidine-1 nsulbhonamide (yeltow solid). THNMR: 1.62~1.72(m, 2 H) 2.11 (m, 2 H} 2.62 ~
2.71 (m, 2 H) 3.47 (m, 2 H) 3.67 - 3.76 (m, 1 H) 6.14 (broad m, 1 H} 6.73 (s, 2 H)7.36 ({, J=7T.8Hz, 2
H) 7.67 — 7.75 (m, 1 H) 8.23 (broad s, 1 H) 8.34 (broad d, J=8.3 Hz, 1 H) 8.57 (d, J=8.3 Hz, 1 H)
10.00 (s, 1 H) 13.04 {broad 5, 1 H).

Step 3 38 mg of 4-{[5-(2,6-difluorophenyi}-7-formyl-1H-pyrazolo[4, 3-clisoquinglin-3-
yllamino}piperidine-1-sulphonamide are introduced into 2mi of pyridine and then 9mg of

hydroxylamine hydrochloride are added and the mixture is stirred at RT for 48 h. It is concentrated
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under RP and the solid obtained is taken up in AcOEt, washed with a 1M aqueous solution of
potassium phosphate and then with saturated aqueous NaCl solution, dried over MgSQy, filtered and
concentrated under RP. The product is purified by flash chromatography on silica gel (20-45 ym),
eluting with a DCM/EtOH mixture (80/20 by vol.), to give 19 mg of 4-({5-(2,6-difluorophenyl)-7-[(E/Z)-
5  (hydroxyimino)methyi]-1H-pyrazolo[4,3-clisoquinolin-3-yl}amino)piperidine-1-sulphonamide  (yellow

solid). "H NMR: 1.60 — 1.73 {m, 2 H) 2.10 (m, 2H)2.68 (m, 2H) 3.44 - 3.53 (m, 2 H) 3.70 (m, 1 H)
5.97 (broad d, J=6.4 Hz, 1 H) 6.70 (s, 2 H) 7.32 (1, J=7.9 Hz, 2 H) 7.68 (m, 1 H) 7.84 (broad s, 1 H)
8.14 (broad d, J=8.7 Hz, 1 H) 8.29 (s, 1 H) 8.41 (d, J=8.7 Hz, 1 H) 11.42 (broad s, 1 H) 12.79 (broad
s, 1H)

10
Example 24 5-(2,6-difluorophenyl)-N-[1-(methylsulphonyl)piperidin-4-yl]-7-(1H-pyrazol-4-yl}-1H-
pyrazolo[4,3-clisoquinolin-3-amine
Step 1: 342mg of 3-brbmo—5-(2,6-diﬂuorophenyl)w?.-(2~trimethylsiIany]ethoxymethyl)—T—iodo-EH-
pyrazolo[4,3-clisoquinoline are introduced into 13 ml of 1,4-dioxane. 74 mg of 4-pyrazoleboronic acid,

15 77 mg of Pd(PPhs)s and 165 mg of sodium carbonate are added. The mixture is heated at reflux for
4 h 30 min. After cocling, the mixture is poured into water, extracted with AcOEt, washed with
saturated NaCl sdiution, dried over MgSOQ,, filtered and concentrated under RP. The product is
purified by flash chromatography on silica gel (15-40 um), eluting with a DCM/methano! mixture
(95/06 by wvol.), to give 136 mg of 3-bromo-5-(2,6-difluorophenyl)-7-(1H-pyrazol-4-yl)-2-{]2-

20 (trimethylsilyl)ethoxylmethyi}-2H-pyrazolo[4,3-c]isoquinoline (white foam), which is used as it is in the
following step.

Step, 2 118 mg of 3-bromo-5-(2,6-difluorophenyl)-7-(1H-pyrazol-4-yl)-2-{{2-
(trimethylsityl)ethoxyimethyl}-2H-pyrazolof4, 3-clisoguinoline are introduced into 2 ml of DMF, 0.26 mi

25  of diisopropylethylamine and 77 ul of 2-(trimethylsilyl)ethoxymethyl chloride. The reaction mixture is
stirred at RT for 18 h and then poured into water, extracted with AcOEt, washed with saturated NaCl
solution, dried over MgS0,, filtered and concentrated under RP. The product is purified by
chromatography on silica gel (20-45 pm), eluting with a mixture of DCM and methanol (98/02 by
vol.}, to give 116 mg of 3wbrom‘o-5—(2,6-diftuorophenyl)v2~{[2~(trimethylsilyl)ethoxy]methyi}-Y—(1-{{2m

30 (trimethylsilyl)ethoxy]methyl}-1H-pyrazol-4-yl)-2H-pyrazolo[4,3-clisoquinoline  (yellow powder). 'H
NMR: -0.01 (d, J=5.9 Mz, 4 H) 0.82 - 1.00 (m, 1 H) 3.60 {t, J=7.8 Hz,'1 H)Y3.77 (t, 1H) 5.46 (s, 1 M)
5.92(s, 1H) 742 (L, 1 H)7.71 ~7.83(m, 1 H) 8.03 (s, 1 H) 8.28 (dd, 1 H) 8.43 (s, 1 H) 8.58 (d, J=8.3
Hz, 1 H).

35 Step 31 110mg of 3-bromo-5+(2,6-diflucrophenyl)-2-{[2-(trimethylsily)ethoxylmethyl}-7-(1-{[2-
(trimethylsilyl)ethoxylmethyl}-1H-pyrazol-4-yl)-2H-pyrazolo[4,3-clisoquinoline are introduced into 5 ml
of 1,4-dioxane. After argon has been bubbied through the mixture for 10 min, 57 mg of 1-
“methanesulphonylpiperidin-4-ylamine, 199 mg of caesium carbonate, 16 mg of 9,9-dimethyl-4,5-
bis(diphenylphosphino)xanthene and 5 mg of palladium(}l} acetate are added. The mixture is heated
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at reflux for 2 h. After cooling, the mixture is poured into water, extracted with AcOEt, washed with
saturated NaCl solution, dried over MgS0,, fittered and concentrated under RP. The product is
purified by flash chromatography on silica gel (40-63 um), eluting with a DCM/methanol mixture
(97.5/2.5 by vol.), to give 77 mg of 5-(2,6-diflucrophenyl)-N-{1-(methylsulphonyl}piperidin-4-yl}-2~{[2-
(trimethylsilyi}ethoxy]methyl}-7-{1-{[2-(trimethyisilyl)ethoxy]methyl}-1 H-pyrazol-4-yl)-2H-pyrazolo(4, 3-

clisoguinolin-3-amine (yellow foam). 'H NMR: -0.07 (s, 9 H) -0.02 (s, 9 H) 0.84 (t, J=8.3 Hz, 2H)} 0.90
(t, J=8.3 Hz, 2 H) 1.56 — 1.68 (m, 2 H) 2.11 {m, 2 H) 2.76 (m, 2 H) 2.86 (s, 3 H) 3.56 (1, J=8.3 Mz, 2
H) 3.61 (m, 2H) 3.68 (t, J=8.3 Hz, 2 H) 4.47 — 4.57 (m, 1 H) 5.42 (s, 2 H) 5.65 (s, 2 H) 6.46 (d, J=8.0
Mz, 1 H) 7.34 {t, /=79 Hz, 2 H) 7.59 (broad s, 1 H)} 7.66 (m, 1 H) 7.92 (s, 1 H) 8.05 (dd, J=8.3, 1.7

"Hz, 1 H)8.31 (s, 1 H) 8.34 (d, J=8.3 Hz, 1 H).

Step 4: 73 mg of 5—(2,6~d§ftuoropheny!)-N-[1—(methylsulphonyl)piperidin~4~y|]~2-{[2-
(trimethylsilyl}ethoxy]methyl}-7-(1-{[2-(trimethylsilyl)ethoxylmethyl}-1 H—pyrazol-4~yi)»2Hupyrazoi0[4,3-
clisoguinolin-3-amine are introduced into 5 mi of DCM. After cooling to 0°C using an ice bath, 0.58 ml
of TFA is added and the mixture is stirred at RT for 5 h. The reaction mixture is concentrated under
RP and the solid obtained is taken up in 23 mi of water, neutralized with 7.5M agueous ammonia
solution. It is extracted with ethyl acetate, dried over MgSQ,, fitered and concentrated under RP. The
product is purified by flash chromatography on silica ge! (15-40 um), eluting with DCM and then with
a DCM/methanol mixture (90/10 by vol), to give 5mg of 5-(26-difluorophenyl)-N-[1-
{methylsulphonyl)piperidin-4-yl]-7-(1H-pyrazol-4-yl}-1H-pyrazolo[4,3-clisoquinolin-3-amine (veliow
solid). "H NMR: 1.61 - 1.74 (m, 2 H) 2.06 —~ 2.16 (m, 2 H) 2.87 (s, 3 H) 2.89 — 2.95 {m, 2 H) 3.52 —
360 (m, 2 H) 3.75 — 3.84 {m, 1 H) 5.98 (d, J=8.2 Hz,1 H} 7.31 {t, /=8.0 HZ, 2 H) 7.65 - 7.71 {m, 2 H)
7.82 — 7.88 (broad m, 1 H) 8.15 — 8.24 (broad m, 1 H) 8.18 (broad d, J=8.3 Hz, 1 H) 8.40 (d, J=8.3
Hz, 1 HY12.66 (s, 1 H) 13.05 (broad s, 1 H}.

Example 25 5-(2,6-difluorophenyl}-N-[1-(methylsulphonyl)piperidin-4-yl]-7-(2H-1,2,3-triazol-4-yl}-1H-
pyrazolo[4,3-cliscgquinolin-3-amine

Siep  1: 239mg of 5-(2,6-difluorophenyl}-3-{{1-(methylsulphony)piperidin-4-yllamino}-2-{[2-
(trimethylsityl)ethoxy]methyl}-7-ethynyi-2H-pyrazolof4,3-clisoquinoline, pfepared in step 4 of example
7, are introduced into 4 ml of methanol and 4 ml of DMF, and 208 uL of trimethyisilyl azide and
15 mg of copper(l) iodide are added. After 2 h of heating at 100°C, 104 i of trimethylsilyt azide and
7 mg of copper(!) iodide are added and heating at 100°C is continued for 2 h. After cooling, the
mixture is poured info water, extracted with AcOEf, washed with saturated NaCl solution, dried over
MgSQ,, filttered and concentrated under RP. The product is purified by flash chromatography on
silica gel (40-63 pm), eluting with a DCM/methanot mixture (95/05 by vol.), to give 127 mg of 5-(2,6-
diftuorophenyt}-N-[1-(methylsutphonyl)piperidin-4-yl]-7-(2H-1,2,3-triazol-4-yl}-2-{[2- |
(trimethylsilyl)ethoxy]methyl}-2H-pyrazolo[4, 3-clisoquinolin-3-amine (yellow foam). 'H NMR: -0.04 (s,
QHY0.90 (m, 2 M) 1.61 (m, 2H)2.12 (m, 2 H) 2.75 (m, 2 H) 2.85 (s, 3 H) 3.57 (m, 2 H) 3.68 (m, 2 H)
4,47 (m, 1 H) 5.66 (s, 2 H) 6.49 (d, J=8.4 Hz, 1 H) 7.36 (%, J=8.0 Hz, 2 H) 7.67 (m, 1 H) 8.01 (broad s,
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1 H) 8.25 (broad d, J=8.5 Hz, 1 H) 8.41 (d, J=8.5 Hz, 1 H) 8.43 (partially masked broad m, 1 H} 15.28
{broad m, 1 H).

Step 20 116 mg of 5-(2,6-difluorophenyl)-N-[1-(methylsulphonyl)piperidin-4-yl]-7-(2H-1,2, 3-triazol-4-
5 yi)-2-{[2-(trimethylsilyl}ethoxylmethyl}-2H-pyrazolo[4,3-clisoquinolin-3-amine are intreduced into 10 ml
of DCM. After cooling fo 0°C using an ice bath, 1.1 ml of TFA are added and the mixture is stirred at
RT for 5h. It is concentrated under RP and the solid obtained is taken up in 60 ml of water,
neutralized with 7.5M aqueous ammonia solution. It is extracted with ethyl acetate, dried over
MgSO,, filtered and concentrated under RP. The product is purified by flash chromatography on
10 silica gel (15-40 um), eluting with a DCM/methanol mixture (92.5/7.5 by vol.), to give 10 mg of 5-(2,6-
diffuorophenyt}-N-[1-(methyisulphonyl)piperidin-4-yl]-7~(2H-1,2,3-triazol-4-yl)-1H-pyrazolof4, 3-
clisoquinolin-3-amine {yellow solid). 'H NMR: 1.62 — 1.75 {m, 2H)2.10 (m, 2 H) 2.82 ~ 2.97 (m, 5 H)
3.57 (m, 2 H) 3.74 - 3.86 (m, 1 H) 6.04 (d, J=8.0 Mz, 1 H) 7.35 (t, J= 8.0 Hz, 2 H) 7.63 — 7.75 (m, 1
H) 8.13 (broad s,1 H) 8.39 (broad d, J=8.6 Hz, 1 H} 8.45 (broad m, 1 H) 8.49 (d, /=8.6 Hz, 1 H) 12.77
15 (s, 1 H)}15.23 (broad m,1 H).

Example 26 4-{[7-cyano-5-(2,6-difluorophenyl)-1H-pyrazolo[4,3-clisoquinolin-3-yllamino}piperidine-
1-sulphonamide
306mg of 4-{[7-cyano-5-(2,6-difluorophenyl)-2-{[2-(trimethylsilyl)ethoxylmethyl}-2H-pyrazolo[4,3-
20 clisoguinolin-3-ytlamino}piperidine-1-sulphonamide are introduced into 20 mi of DCM. After cooling to
0°C using an ice bath, 1.5 ml of TFA are added and the mixture is stirred at RT for 16 h. It is
concentrated under RP and the solid obtained is taken up in 30 ml of water, neutralized with 2 ml of
7.5M aqueous ammonia soiution. It is extracted with ethyl acetate, dried over MgSQy, filtered and
concentrated under RP. The product is purified by flash chromatography on silica gel (15-40 pm),
25  eluting with a DCM/methanol/NH,OH mixture (92.5/7.5/0.75 by volume). This gives 8 mg of 4-{[7-
cyano-5-(2,6-difluorophenyl)-1H-pyrazolo4, 3-clisoquinolin-3-ylJamino}piperidine-1-sulphonamide. ‘H
NMR:1.61-1.73 (m, 2 H) 2.09 (m, 2 H) 2.63 -~ 2.72 (m, 2H)3.47(m, 2H) 367376 (m, 1H)6.13
(d, J=7.0 Hz, 1 H)6.70 (s, 2 H) 7.34 (t, J=7.8 Mz, 2 H) 7.65 - 7.74 (m, 1 H) 8.18 (broad s, 1 H)828
{broad d, J=8.6 Mz, 1 H) 8.56 (d, J=8.6 Hz, 1 M) 13.05 (s, 1 H).
30
Example 27 4-{[5-(2,6-difluorophenyl)-7-(hydroxymethyl}-1H-pyrazolo[4,3-clisoquinolin-3-
yllamino}piperidine-1-sulphonamide
Step _1: 449mg of 4-{[5-(2,6-difluorophenyl)-7-formyi-2-{[2-(trimethylsilyl}ethoxy]methyl}-2H-
pyrazolof4,3-clisoquinolin-3-yllamino}piperidine-1-sulphonamide, prepared in step 1 in example 23,
35 are introduced into 20 ml of methanol. After cooiing to 0°C using an ice bath, 34 mg of NaBH, are
added and the mixture is stirred for 1 h.. 3 ml of acetone are added and then the mixture is poured
into saturated aqueous sodium bicarbonate solution. It is extracted with AcOEt, washed with
saturated NaCl solution, dried over MgSQy, filtered and concentrated under RP. The product is
purified by flash chromatography on silica gel (15-40 pm), eluting with a DCM/methanoliNH,OH
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mixture (95/5/0.5 by volume). This gives 197 mg of 4-{[5-(2,6-difluorophenyl}-7-(hydroxymethyt)-2-
{[2-{trimethylsilyl)ethoxy]methyl}-2 H-pyrazoto[4,3-clisoquinolin-3-ylJamino}piperidine-1-sulphonamide
(yeliow foam). '"H NMR: -0.05 (s, 9 H)0.88 (t, J=8.3, 2 H) 1.58 {m, 2 H) 2.09 (m, 2 H) 2.52 (partially
masked m, 2 H) 3.48 (m, 2 H) 3.66 (t, J=8.3 Hz, 2 H) 4.34 - 4.43 (m, 1 H) 4.58 (d, J=5.7 Hz, 2 H)
5.38 (t. J=5.7 Hz, 1 H) 5.62 (s, 2 H) 6.39 (d, J=8.3 Hz, 1 H) 6.70 (s, 2 M) 7.30 (t, J=7.8 Hz, 2 H) 7.43
(broad s, 1 H) 7.58 — 7.67 (m, 1 H) 7.70 (dd, J=8.3, 1.5 Hz, 1 H) 8.33 (d, J=8.3 Hz, 1 H).

Step 2: 194 mg of 4—{[5—(2,6—diﬂuorophenyl)—?—(hydroxymethyi)—Z—{[2-(trimethy!silyl)ethoxy}methyl}-.?_H—
pyrazolo[4,3-ciisoguinalin-3-yl]lamino}piperidine-1-sulphonamide are introduced inta 25 ml of DCM.
After cooling to 0°C using an ice bath, 1.9 ml of TFA are added and the mixture is stirred at RT for
2h 30 min. It is concentrated under RP and the solid obtained is taken up in 50 ml of water,
neutralized with 2.5 m! of 7.5M aqueous ammonia solution. It is extracted with ethyl acetate, dried
over Mg50y,, filtered and concentrated under RP. The product is purified by flash chromatography on
silica gel (15-40 ym), eluting with a DCM/methanol/NH,OH mixture (90/10/1 by volume}. This gives
28 myg of 4-{[5-(2,6-difluorophenyl)-7-(hydroxymethyl)-1H-pyrazolo[4,3-clisoquinotin-3-
yilamino}piperidine-1-sulphonamide. *H NMR: 1.60 — 1.73 {m, 2 H)2.056-2.16 (m, 2 H) 2.62 ~ 2.73
(m, 2 H) 3.46 (d, J=11.2 Hz, 2 H) 3.64 - 3.76 (m, 1 H) 4.63 (d, J=5.4 Hz, 2 H) 5.34 {t, J=5.9 Hz, 1 H)
5.75 (s, 1H)5.91(d, 1 H)6.70 (s, 2 H) 7.32 (t, 2 H) 7.59 (s, 1 H) 7.61 — 7.71 (m), 1 H) 7.84 (dd, 1 H)
8.35 (d, J=8.3 Hz, 1 H) 12.66 (s, 1 H).

Example 28 4-{[5-(2 6-difluorophenyl)-7-fluoro-1H-pyrazolo[4,3-clisoquinolin-3-yllamine}piperidine-1-
suiphonamide

Step_1:Using the procedure of step 3 of example 24, 310 mg of 3-bromo-5-(2,6-diflucrophenyl}-7-
fluoro-2-{[2-(trimethylsilyl}ethoxylmethyl}-1H-pyrazolo[4,3-clisoquinoline are introduced into 8 mi of
1,4-dioxane. After argon has been bubbled through the mixture for 10 min, 244 mg of 2-
methylpropan-2-yl 4-aminopiperidine-1-carboxylate, 755 mg of caesium carbonate, 63 mg of 9,9-
dimethyl-4,5-bis(diphenylphosphino)xanthene and 20 mg of palladium(ll) acetate are added. The
mixture is heated at reflux for 3 h. After cooling, the mixture is poured into water, extracted with
AcOEt, washed with saturated NaCl so[uﬁon, dried dvér" MgSQ,, filtered and concentrated under RP.
The product is purified by flash chromatography on silica gel (15-40 ppm), eluting with a
DCM/methanol mixture (90/10 by vol), to give 340mg of 2-methylpropan-2-yi  4-{[5-(2,6-
difluorophenyl}-7-fluoro-2-{[2-(trimethylsilyl}ethoxylmethyl}-2H-pyrazolo[4, 3-clisoquinolin-3-
yllamino}piperidine-1-carboxytate (yellow solid). LC-MS-DAD-ELSD: 628 =(M+H).

Step 2: 340 mg of 2-methylpropan-2-yl 4-{[5-(2,6-diflucrophenyi}-7-fiuoro-2-{[2-
(trimethylsilyl)ethoxy]methyl}—2H~pyrazoio[4,3-c}isoquinolin—3—yljamino}piperidine—1—carboxylate are
introduced into 16 ml of methanol and 1.5 ml of THF. After cooling to 0°C using an ice bath, 2.7 ml of
a 4N solution of hydrochloric acid in dioxane are added and the mixture is stirred at RT for 5 h. It is
poured into 200 mt of saturated sodium bicarbonate solution and then extracted with ethyl acetate,



\/r, NNNH-M 2283 26 1 - route 1 -ON -NH2 1660 27 1 - route 2 -CH2OH - NH2
456 28 6 -F -NH2 230 e. ney , . etny, y. cyc opropy
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dried over MgSQ,, fitered and concentrafed under RP. The product is purified by flash

chromatography on silica gel (15-40 pm), eluting with a DCM/methanol/aquecus ammaonia mixture

(90/10/1 by vol.), to give 180mg of 5-(2,6-difluorophenyt)-7-fluoro-N-(piperidin-4-yl)-2-{[2-

(trimethylsilylethoxy]methyl}-2H-pyrazolo[4,3-clisoquinolin-3-amine  (yellow solid). LC-MS-DAD-
5  ELSD: 528 =(M+H).

Step 3: 180 mg of 5-(2,6-difluorophenyl)-7-fluoro-N-(piperidin-4-yt)-2-{[2-
{trimethylsilyl)ethoxylmethyl}-2H-pyrazolof4,3-clisoquinolin-3-amine, 2ml of DME and 41 mg of
sulphamide are mixed and microwave-heated at 150°C for 1 h. The mixture is poured into water,
10 extracted with AcOEt, washed with saturated NaCl solution, dried over MgS0O,, filtered and
concentrated under RP. The product is purified by flash chromatography on silica gel (15-40 pm},
eluting with a DCM/methanol/aqueous ammonia mixture (95/05/0.5 by vol.), to give 183 mg of 4-{[5-
(2,6—difiuorOphenyl)—7-f|uoro—2—{[2—(trimethylsilyl)eihoxy]methyl}-zH—pyrazoio[4,3~c]isoquinoiin~3-
yllamino}piperidine-1-sulphonamide (yellow solid). LC-MS-DAD-ELSD: 607 =(M+H).
15
Step 4:
183 mg of 4-{[5-(2,6-difluorophenyf)-7-fluoro-2-{[2-(trimethyisilyl)ethoxy]methyl}-2H-pyrazolo[4,3-
clisoquinolin-3-yllamino}piperidine-1-sulphonamide are introduced into 24 mi of DCM. After cooling to
0°C using an ice bath, 1.9 mi of TFA are added and the mixture is stirred at RT for 2 h 30 min. It is
20 concentrated under RP and the solid obtained is taken up in 50 ml of water, neutralized with 2.5 ml of
7.5M agueous ammonia solution. It is extracted with ethyl acetate, dried over MgSO4, filtered and
concenirated under RP. The product is purified by flash chromatography on silica gel (15-40 um),
eluting with a DCM/methanol/aqueous ammonia mixture (80/10/1 by volume). This gives 28 mg of 4-
{[6-(2,6-difluoraphenyi)-7-fluore-1H-pyrazolo{4, 3-clisoquinelin-3-ylJamino}piperidine-1 -sulphonamide
25 (pale yellow solid). LC-MS-DAD-ELSD: 477=(M+H) "H NMR: 1.66 (m, 2 H)2.11 (m, 2 H) 2.67 (m, 2
H) 3.46 (m, 2 H) 3.70 {m, 1 H) 6.03 (d, J=7.7 Hz, 1 H) 6.72 (s, 2 H) 7.26 - 7.40 {m, 3 H) 7.68 {m, 1
H) 7.88 (td J=9.0, 2.6 Hz, 1 H) 8.50 {dd, J=9.0, 5.5 Hz, 1 H) 12.79 (s, 1 H).

Determination of IC50 for Hela cells (ATCC CCL-2)

30  This test is carried out using adherent tumour cell lines. Their proliferation is measured via the

amount of “C-thymidine incorporated within the celis. These cells are placed in 96-well Cytostar
plates with the culture medium and are incubated for 4 h at 37°C — 5% CO.. The products under test
are then added and the plates are replaced in the incubator. "C-thymidine is added to the medium
after 72 h of treaiment and the cells are then incubated for 24 h. The incorporation of "C-thymidine

35 is measured using a MicroBeta reader (Perkin Elmer) after these 24 h of “pulse”. The total time of
treatment of the cells with the product under test is 96 h.

For each assay, the plates are prepared at the cell concentrations employed. The products are
tested at 10 concentrations in duplicate. The first concentration is usually 10 uM, but it may vary, as



CLAI M5 1. Conpound of formula (1): H NNR3 dm SO2R4 (1) 5in which: Rl
represents a phenyl group which is optionally substituted by one or nore

hal ogen atons; ‘R2 represents: - a hydrogen or hal ogen atom or a cyano
group; 1Qyvo2096@#272C(=0) Y in which Y pgepresents a hydr @& group
-NH2 or -OR; - a group -C(=S)NH2; - a group -C(NH) NH OH;" - Egé(g{aégé(]ﬁ&-l

or - CH2F; - a group -CH=N-OH, 15- a group -CH=CH2 or N N-N

- a groupor where Ra represents a hydrogen atomor a (Cl C4) al kyl group;
R3 repr eseptise @egt"ééq{f@ﬁﬁﬁn %?éﬂd?@ oA té&ém@fb)iéle'ﬁw thg bRY ctsI sél%?'aﬁﬁﬁv%z% an

- NH2, Cl al or oal rou
( ma ?n purey H)MSS and t%dlz eac concentr |on is dtlu(ted in the cuP{ure medlum All of the products

are tested in two independent assays.

5  Materials used
Dulbecco (Gibco 11960-044)
Inactivated foetal calf serum (FCS) (Gibco 10500-056)
Penicillin - Streptomycin - Glutamine (PSG) (Gibco 10378-016)
96-well Cytostar plate (Amersham RPNQO0162)
10 DMSO (Sigma D2650)
MC-Thymidine (NEN NEC-568)



2. Compound according to Caim1, characterized in that Rl represents the
2, 6-di fl uorophenyl group and R3 represents a hydrogen atom 3. Conpound
according to Claim1l or 2, characterized in that R2 is selected from H,
25- C( =0) Hwvo-Zaolpdbtr - CHEN-OH, - CH2OHyg- CH=CH2, -F, IFR%ﬂ%g&b}% HON
-C(=S)NIH2, -CN, -C(=0)H,NH 4. Conpound accordl ng to any o alns 1 to 3,
characterized in that R4 is selected from -CH3, -CH2CH3, -CF3 or the
cycl opropyl group. 5. Conpound selected fromthe following list: 5
5- (2, 6-di fl uorophenyl)-3-{[1- (et hyl sul phonyl ) pi peri di n-4-yl]am no}-1H pyra
zol o[ 4, 3-c] i soqui nol i ne-7- carboxam de; 5-(2,6-difluorophenyl)-3-0

- (et hyl sul phonyl )p'i*geml d| - 4- Aam no} - 1H pyrazol o[ 4, 3-c] i soqui nol i ne-7-carb

al dehyde oxi ne;
qﬁthylsulphonyl)plperldln 4- yI]anlno} 1H pyra
ha 5-(2, 6-di fluorophenyl)-3-{0
rh)

5-(2, 6-di fl uoroq
zol o[ 4, 3-cl i sog
-(trifluoronet harr p| peridi n-4-yl]am no}-1H pyrazol o] 4, 3-cl i soqui n
d: so 5-(2, 6-di fluorophenyl)-3-{0
ridin- Rﬁ} yl ] am no} - 7-vi nyl - 1H pyr azol o[ 4, 3-cl i soqui nol

ol i ne-7- 10car boxa

- (et hyl sllélbpeh.onyl )

i ne;

5-(2,6-difl uorophe 1f lsyshesig- {|[ Hret hyl sul phonyppi per 'di n-2-yTli am no} - 1
H- pyrazol o[ 4,3 g‘éé%l nol i seheme Re Ra '850 Hela [nM]
5-(2,6-difluor ophemyl) 31{[ L-roweest I sud@ianyl ) prger i di n- 4553 Tam noj} - 7- et hyn
y1l- 1H pyrazolof 4, 32 Cj i S0 Ul NOLddTe; Erenon ety 100
5- (2, 6-di f| ugroptregy)=37iti-{rmthyt sul_dg;&;lnyl phpefi-e-n--4-yiam-no} - 1H pyra
zol 0[ 4’ 30] i anlll nnl e 7 car hrthI\l| atle:
5-(2, 6-di | uhraphenyl) - 31 {t 1= THet hyl su‘F(oCH%vl piPer)i di n-4-%4 ] ani no} - 1H pyra
zol o 4, 3- ¢] i $oqui ndl i ne- ¥- chr'B¥t'hi gam 8@"3*‘2 -Me 2580
5-(2,6-di fluprophefyl)-310 1-roue -Me 890
- (et hyl sul phonyT) pi perT di N+ Zood 2l ani nO}e_d:hi- Py azw Mﬁ&qu“nol i ne;
SI-O( r2:316;)ldio{ I4u rulpfnegnyl) =33 {(1L_,Jb]key1bl apT gq@@)cwé. photyptpertdizp—4—y+Hani no} - 1H
- y Z y v CI i ngblul IIU I n '\ar kf\l’\l 4 5 - =
5-(2,6-difl ug ;u;phenvﬂ 3 {[H r6“te\hgv| qul pﬂ Sr)f\lh) pi pe“’r‘e’l I.0-4- vl°f7an‘i no}-|1H pyrazo
| o[ 4, 3- 0soqui_nol i n8- 7- car bohi P44 e: H “Me . 2044
5-(2, 6-di fl udropheflyl) - 3; {rI="edt'hyl|sul pKdnyl ) pi p&ri|di n- 4- yefam noHH pyr azol o
[ 4, 3-c]isoquinolime-7-carbontrugil e;] 20 N Me 899
542, 6-di fl uof opnen:ysi) :5- [1?4@),.@ o rOple&UI phonyt)-piper T diger 4=yt++am no} - 11-
1- pyr azol op, g=cpsogti-notiner7eat-boxank %Hz ey 3
15 1-route 2 -C(=0O)H -Me 488
1—-route 3 p NH i
16 oMLt Me 2350
17 1 - route 2 -CHqF -Me 263
18 T route 2 _-C(=O)NHz Et 554
19 1 - route 1 SC(=0)H -Et 451
20 1= route 2 “CH=N-OH Et 138
21 1-route 2 -CH,OH = 338
23 T-Toute 2 ~C(=0)NH; -NH; 411
23 T Toute 3 -CH=N-OH -NHz 128
N 7
24 1 route 2 Y / -Me 2125
B
25 1= route 2 N\N/ Me 2283
NN
H
% 1 - route 1 CN -NH; 1660
27 1-route 2 ~CHz0H -NH2 456
28 ’ 8 -F -NH2 230

Me: methyl, £t: ethyt, Cy: cyclopropyl



5-(2, 6-di fl uorophenyl)-3-{M (net hyl sul phonyppi peri di n-4-yl | am no}- 1H pyrazo
| o[ 4, 3-cj i soqui noline-7-carbal dehyde;

5-(2, 6-di fl uorophenyl) - N hydr oxy- 3- {[ Hhet hyl sul phonyl ) pi peri di n-4-yl i am no}
- 1H pyr azgbalo4pd2827250qui nol i ne- 7- car hgxi m dam de;

[ 5-(2, 6-di fl uorophenyl)-7-(fluoronet hylbrjg- Ni | PCT/FR2010/050773
-(nethylsulphonyl)piperidin-4-y1]-1FprrazoIo[4,3-c|isoquinoIin-3-anine; 25
5-(2, 6-di fl uorophenyl)-3-{0 -(ethyl sul phonyl) pi peridin-4-yljam ]| oop

H pyrazol o[ 4, 3- Osoqui nol i ne- 7- car boxa

5-(2, 6-di fluorophenyl)-3-{[1- (ethylsUTpﬂ%%yl)plperldln 4-yl | am no}- 1H pyraz
ol o[ 4, 3-cl i soqui nol i ne-7-car bal dehyde

5-(2, 6- dhfluotgpﬁgm*g%ﬁ§m&b% (et hyl sul phonyl ) pi peri di n-4-yl ] am no}- 1H pyraz
ol o[ 4, 3-c] i soqui noline-7-ca Baldehyde oxi ne;

5-(2, 6-di fl uorophenyl) - 3- {[Fbthylshiphonyoplperldln 4-yl]am no}-1H pyrazol o
[ 4, 3-clisoquinolin-7-yl]nmethanol;

5-(2, 6-di fl uorophenyl) - 3- 0- sul phagoy
cl i soqui nol i ne-7-car boxam de; @
4- ({5-(2,6-difluorophenyl) - 75t ELZ
]|squ|noI|n 3- yl}anlno)plp $ﬁd|ne-
5- (2, 6-di fl uor opheny1) - Ni | R,
- (et hyl sul phony! ) pi peri di n-4-y1] - 7- (1Fprra§@UQAayl)-1FprrazoIo[4,3-c]iso
qui nolin-3-amne; 5-(2,6-difluorophenyl)-N-[1
~ (et Pyl sul ph&YWHighsi peri di n-4-y1]-7- (2H 1, 2, 3-tri azol - 4-y1)- 1

H-pyrazol o[ 4, 3r
4- ([ 7- cyano- 5- (gh%ﬁggg1uo@g%wen?%?%@ghpy g%%“%fﬂb%“m?qg%aﬁ% %TPﬁigﬁ%ﬁﬁnino}
i peddi ne- 1- s@loponami de;
(2, 6- dlfluﬂrggﬁggmé) 7- (hydr oxynet hyl ) - 11- 1- pyrazol o[ 4, 3-cj i soqui nol i n-
| j ami no} pi peddi ne-1 -sul phonani de;
[5-(2,6-difl u@hwﬁﬁ@mrﬁaggemmwgm@wmm :0[ 4, 3-c]isoquinolin-3-yl]am n

0-
{

|}'(Fa)l peridine-1 §H}&BQ@?&‘G §6n wﬁm@@&@%tsa&ﬁﬁfr%éﬁ%tg ofazfa1 ro% eN@If %Q?Ra;
P

*-Nldln 4-yl)am no] - 2H pyr azol o[ 4, 3-

Ay dr©éxyi\m no) met hyl ] - 1H pyrazol o[ 4, 3-c¢
- su R nam de;

ceding clains, in the formof a base or an acl add
rocess for pf%ﬁﬁWPﬁ&“&”HHﬂpound of formula (1): 51 H,

- a group —C{=NH)NH-OH;
- a group —CH;0H or —CH,F;
- a group —CH=N-0OH;
15 - a group -CH=CH; or -CzC-R,;

v ’d
O T

' —N
~agroup N or

p
4-
3-
4-
0
p
7.

1

~ where R, represents a hydrogen atom or a {C4-Cy)alkyl group;
. _R3 represents a hydt_’ogen atom or a (C4-Cylalkyl group;

e Ry represents an —NHjy, (C4-Cj)alkyl, (C1'~C4)ﬂuoroalkyi or {Ca-Cr)eycloalkyl group.

20
2. Compound according to Claim 1, characterized in that R4 represents the 2 6-difluoro-
phenyl group and R; represents a hydrogen atom.
3. Compound according to Claim 1 or 2, characterized in that R, is selected from: H,
25 -C{=0)H, -C(=0)NH,, -CH=N-OH, -CH,0OH, -CH=CHj, -F, -C=CH, -C(=0)OCH,

H
HO’NWJY

~C(=S)NHg, -CN, -C(=0O)H, NH



NN in which RL, R3 and R4 are as defined in any of Cains 1 to 6, and X
represents a hydrogen or fluorine atomor a group cyano, -C(=0)H, -CH=CHZ,
-CEC-Si M3, -COORa, 5 R representing a hydrogen atomor a (G -C4)al kyl
group, onybhe1gMepEr2 conprising: (i) egupling the corrpqstglﬂpRE&!L(g?go.ﬁ% I n
the presence of a palladiumconplex and optionally of a base: ')
deprotecting the product obtained in the preceding step (i), or else
conprising: (i') reacting the conpound P4 of formula: PG NN P 15with

RA302CL, 4(ii' ? | t | LIt ecedi . (1),
wher e PG4E gpr Eggﬁtegma&%'g@é% ?\%ng% }%Pé t%h%%%ﬂ'%gr{ﬁﬁagﬁd gsfé%ti%geoz@(ﬁg'zol e
ring. 8.Procests &Hqﬂ‘gsp@ﬁ wghﬁchf%rmfmom fornula (1):

5. Compound selected from the following list:

5 * 5-(2,6-difluorophenyl)-3-{[1-(methylsulphonyl)piperidin-4-yllamino}-1H-pyrazolof4,3-c]isoquinoling-7-
carboxamide;
* §-(2,6-diflucrophenyl)-3-{f1-(methylsulphonyl)piperidin-4-yilamino}-1 H-pyrazolofd,3-clisoquinoline-7-carbaldehyde oxime;
= 5-(2,6-diffuorophenyl)-3-{[1-{methylsulphonyl)piperidin-4-yljamino}-1H-pyrazolof4, 3-clisoquinolin-7-ylJmethanol;
* 5-(2.6-difluorophenyl)-3-{[1-(triflucromethanesulphonytipiperidin-4-yilamino}-1H-pyrazolo[4, 3-clisoguingline-7-
10 carboxamide;

5-(2,6-difluorophenyl}-3-{[1-(methylsuiphony piperidin-4-yljamine}-7-vinyl-1H-pyrazoio[4, 3-clisequinoling;

5-(2,8-difluorophenyl)-7-fluoro-3-{[ 1-(methylsulphonylpiperidin-4-ylJamino}-1H-pyrazoic[4, 3-clisoquinoline:

5-(2,6-difluorophenyl)-3-{[t-(methylsuiphonyl piperidin-4-yllamino}-7-ethynyl-1H-pyrazoto[4, 3-¢lisoquinocline;

methyl 5-(2,6-difluorophenyl)-3-{[1-(methylsulphonyl)piperidin-4-yllamina}-1 H-pyrazolo[4,3clisoquinoiine-7-carboxylate;
15

5-(2,6-difluorophenyl)-3-{{1-(methylsulphonyljpiperidin-4-ylJamino}-1H-pyrazotof4, 3-clisoquinoline-7-ca rbothicamide;

5-(2,8-dIftuorophenyl)-3-{[1-(methylsulphenyl)piperidin-4-ylJamino}- 1H-pyrazolo[4, 3-clisoquinoline;

5-(2,8-difluorophenyl)-3-{[1-{cyclopropylsulphonylpiperidin-4-yljamino}-1H-pyrazolo[4, 3-clisoquinoline-7-carbonitrile:

5-(2,6-diﬂu0r0;}henyi)—3-{[1—{methy_lsulphonyl)piperidin-4-yl]amino}-‘§ H-pyrazolo[4,3-clisoquinoline-7-carbonitrile;

5-(2,6-difluorophenyt)-3-{[1-{ethylsulphonyl)piperidin-4-yllamina}-1H-pyrazolo[4, 3-clisoquincline-7-carbonitrile;
20

5-{2,6-difluorophenyt}-3-{[1-(cyclopropyisutphonyl)piperidin-4-ylJamino}-1H-pyrazolo[4, 3-cliscquinoline-7-carboxamide;

§-(2,6-diftucrophenyl}-3-{[1-(methyisulphonyl)piperidin-d-yflaming)-1 H-pyrazolo[4,3-clisoquinoline-7-carbaldehyde;

5-(2,6-diftucrophenyl)-N-hydroxy-3-{{1-(methylsulphonyl)piperidin-4-yliamino}-1 H~pyrazo|o{4,3-c]isoquiqoline»7—
carboximidamide;
= [5-(2,6-diftuoropheny!)-7-(fluoromethyl)-N-[1-(methylsulphonyl)piperidin-4-yl]-1H-pyrazolo[4, 3-clisequinalin-3-amine;
25 = 5+(2,6-difluorophenyt)-3-{{1-(ethylsulphonylgiperidin-4-ylJamino}-1H-pyrazolof4, 3-clisoquinoline-7-carboxamide:!
* 5-(2,6-dlifluoropheny!)
» 5-(2,6-difluorophenyl}
» 5-(2,6-dif1uorophenyl)-3—{[1-(ethyisulphonyl)piperidin-4-yl]amino}-1H-pyrazoI0{4.3-c}isoquinolin—?-yl]methanoi;

-3-{[1-{ethylsulphonyl)piperidin-4-yllamino}-1H-pyrazolold, 3-clisoquincline-7-carbaldshyde;
-3-{[1-(ethyisulphonyl)piperidin-4-yllamino}-1H-pyrazolofd, 3-clisoquinoline-7-carbaldehyde oxime;

= 5-(2,6-difluorophenyl)-3-i{ 1-sulphamoylpiperidin-4-yijamine]-2H-pyrazole[4, 3-clisequinoline-7-carboxamide:

30 = 4({5-(2,6difluorophenyl)-7-{E/Z)-(hydroxyimino)methyl}-1H-pyrazoiof4, 3-clisoquinolin-3-ylaminopiperidine-1-
suiphonamide;
* 5-(2,6-difluorophenyl)-N-[1-(methyisulphonyl)piperidin-4-yl]-7-(1H-pyrazol-4-yl)- 1H-pyrazoio{4, 3-clisoquinolin-3-amine:
4 5-(2,6-difluorophenyi)-N-{1-(methylsulphony)piperidin-4-yl]-7-(2H-1,2, 3-triazol-4-yl)-1 H-pyrazole[4.3-clisoquinolin-3-
amine;

35 = 4{{7-cyane-5-(2,6-difluorophenyl)-1H-pyrazoio[4,3-clisoquinolin-3-yflamino}piperidine-1-sulphonamide;
* 4-{{5-(2,6-difluorophenyl)-7-(hydroxymethyl)- 1H-pyrazolo[4,3-clisoquinglin-3-yllaminolpiperidine- 1-sulphonamide;
* 4-{[5-{2,6-difluorophenyl)-7-fiucro-1H-pyrazolo[4,3-clisoquinolin-3-yilamina}piperiding-1-sulphonamide.

6. Compound according to any cne of the preceding claims, in the form of a base or an
40 acid addition salt.

7. Process for preparing a compound of formula (1):



52 H NN N, 3 onm(l) " SO2R4 in which R, R3 and R4 are as defined in any
of Clains 1 to 6, and R2 represents one of the follow ng groups: -C(=0)NH2,
-C(=S)NH2, -C(=0)H, -CH=N-OH, -CH20OH, -CH2F, NN -C=CH, SO2 5fromthe
conmpound vod 2090Mpbar2R4 i n which X repreggents a group - Cyer/FAkSd1a;

-CaCH or -CC-Si Me3 and A represents a hydrogen atomor a prot ectlve group
PG protecting the NH function of the pyrazole ring, conprising: (i) 10
hydrol ysing the group X= -CN to group R2= -C(=0) NH2 or -C(=0)0H,

H. N
N h\ 'R:a
N N
S O
R N

1

SOR,

in which Rq, R; and R; are as defined in any of Claims 1 to 6, and X represents a
hydrogen or fluorine atom or a group cyano, -C(=0)H, -CH=CH,, -C=C-SiMes, -COOR,,

2
"/

R. representing a hydrogen atom or a (C4-Cy)alkyl group, or the group  H

comprising:
(i) coupling the compounds P, and P, in the presence of a palladium complex and

optionally of a base:

NHR

10 (ii) deprotecting the product obtained in the preceding step (i),

or else comprising:

(") reacting the compound P’, of formula:
' PG,

15 with R,;SO,Cl,
(ii"y deprotecting the product obtained in the preceding step (i),

where PG represents a protective group for the NH function of the pyrazoie ring.

8. Process for preparing a_éompound of formula (I);



converting the group X= -CN to group R2= -C(=S)NH2 in the presence of
anmoni um sul phide with m crowaves; reducing the group X= -CN to group R2=

- C(O)H, converting the group X= -C(=0)H to group R2=

- CH=N- OHwo 2oheripeegence of 15NH2C0H, 57 'ROHERD oup
X=-C(=0)H to group R2= - CH20H; converting tﬂ’ledlgguoﬁ% X=
-CEC-Si Me3 to group R2= -CE---CH fluorinating the group

X= -CH2OH to group R2= -CH2F; 9. Medicanment characterized in that it
conprises a conpound according to gny of Clainms 1 to 6. 10. Pharmaceuti cal
conposition characterized in that ifynednprises a conpound accordi ng 5to any
of Clains 1 to 6 and at | east one pharne ]u 3i cal |y acceptabl e exci pient.

11. Conmpound according to C ai as \an anti cancer agent. 12.
Use of a conpound according tg {\,Ci j 1 to(lp for preparing an
anticancer agent. 10 13. Corfpoun® ornul a;) or of formula 15in which:

Ri, R, R3 and R4 are as defined ingany or—8lains 1 to 5; X represents a
hydrogen or fluorine atom a group cQano, -C§5QQH, -CH=CH2 , -CEC Si M3,
-CECH, -COORa, where Ra represents a hydrogen atomor a (Cl- C4)al kyl

group, or theirguaepR2R,BEd IRG BFLSELMNiBe@inng e CldiMe 1 & OURdRQrefrBseMibidgct i on

of the razol,e oup; B repr.e S hydrogen atom or a protective grou
PG for IO%/he aknen@ﬁcfvﬂ'ﬁﬁtpf%ﬁ?: ‘%(:aﬁ\m% ‘&“S}/NH& 9(3(=0)H, -CH=N-OHP-CH20H, -CH.F, P

d
N
\
N-—N
"‘CECH. H y
A\
N"‘l\\l ,Ra
N
X AN
R, N
A\
80,
5 from the compound of formula: R: in which X represents a group-

-CN, -CHO, -CH,0H, -C=CH or -C2C-SiMes and A represents a hydrogen atom or a
protective group PG protecting the NH function of the pyrazole ring,
comprising:
(i)
10 * hydrolysing the group X=—-CN to group Ry= -G(=0)NH; or —C(=0)OH;
+ converting the group X= -CN to group Rp= -C(=S)NH, in the presence of
ammonium sulphide with microwaves;
* reducing the group X= -CN to group Ry= - C(=0)H;
_ e converting the group X= -C(=0O)H to group Ry= ~CH=N-OH in the presencé of
15 NH,OH;
¢ reducing the group X=-C(=0)H to group Ry= -CH,OH;
e converiing the group X= -C=C-SiMe; to group R,= -CeCH;
» fluorinating the group X= -CH,OH to group Ry= -CH,F;

\
P
s converting the group X= -C=CH to group Ry= " by cycloaddition in the

20 presence of trimethylsilyl azide Na.SiMes;

(if) where appropriate, deprotecting the product obtained in the preceding step (i).



14. Conpound according to Claim 13, in which PG represents SEM or SO2NWVe2
and/or PG represents BOC. 25
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9. Medicament characterized in that it comprises a compound according to any of Claims
1tc 6.
10. Pharmaceutical composition characterized in that it comprises a compound according
5 to any of Claims 1 to 6 and at least one pharmaceutically acceptable excipient.
1. Compound according to Claim 1 to 6 as an anticancer agent.

12. Use of a compound according to any of Claims 1 to 6 for preparing an anticancer agent.

10
13. Compound of formula;
PG, N
N-——
A\ R
e N
R, AN O
R, N
)
SO,R,
or of formula
PG, "
N~
N
N N
% =N b
R, N
B
15 in which:
= Ry, Rz Rz and R4 are as defined in any of Claims 1 to 5:
= X represents a hydrogen or fluorine atom, a group cyano, -C{(=O)H, -CH=CH, ,
-C=C-SiMes, -C=CH, -COOR,, where R, represents a hydrogen atom or a (Cs-
N
M
\_J
Ca)alkyl group, or the group :
20 = PG represents a protective group for the NH function of the pyrazole group:
* B represents a hydrogen atom or a protective group PG’ for the amine function.
14, Compound according to Claim 13, in which PG represents SEM or SO,NMe, and/or
PG’ represents BOC.
25

15. Use of a compound according to Claim 13 or 14 as a reaction intermediate for

preparing a compound according to Claim 1 to 6.



