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-1- NOVEL BI S- AZAl NDOLE DERI VATI VES, PREPARATI ON AND
PHARMACEUTI CAL USE THEREOF AS KI NASE | NHI BI TORS The
present invention relates to novel bis- azaindole
derivatives, their nmethod of preparation, 5 their
application as nedicinal products, pharmaceutica
conposi tions containing themand the pharnaceutica
use of said derivatives for the prevention and

t r ealNTEL IS - ZAINBOISE {DER I CANIVES coBREBARam‘Ibu AND
|nh|b|t|on of oroteln ki nase act|V| .

i nvenPARMAREL oY OF
possessi ng ot E'r%s'é'rﬁasfnvéﬁ’aiéht e 10fdast 8o H&rel bis-
products of the present invention can thus be used
rectettido feor d&m&xﬂ@mwﬂﬁiontb$lrrem$ﬁbﬁ@ opf 1Breparation,

d h b II
M rRR heeet S b R i andb PabhRlefEieat

onhsl £l TbnKi desesif0AGt Ithlétme amhd eF fplhaftﬁa\ceutlcal use
mechani sm of action for the treatnent notab

|of e Flnde¥ LRt 58eFd LOF0 tARY SR 1fhoRd éﬁ%ﬂt%ent of
HSUARGS: t hgla Canc g tpgats &?@yoibsd prpdughaigitiBa  of

present application are therefore, in particular,
s;ﬂotbinwkmnasébadtpvotpLn ki nases bel ong notably to

the 25 foll.owng aro | GE1, . Raf, , VEGE .
ez, ko | BEedeRt’ 1iyeneifR reldred (bb p0V31 bis
A DIoPe CAgdriPktivBdk, PIsseshiig | Rpfdtedn kinase
FG-FR1, FGFR2, FGFR3, FGFR4, FGFR5, PLK, Pyk2 CDK7,

Gﬁ%@?hﬁkpﬁx§¢fe%©58ald protein kinases bel ong nore

partlcularl | 1, sedele ]
Auroral - 2, rc, é#ﬁ?uésﬁk,qka%; IR%&%Segﬁ cﬁ&7, Cﬁﬁ? can
b EGR udsé nootbly Eomashe Gedmision oG bneatment of

%ﬂgégéégs t%ageéggn 8”%%A€% Zngc%QaEhe inhibition of

protein kinase activity.

The inhibition and regulation of protein
kinases constitute a powerful new mechanism of action
for the treatment notably of a large number of solid
and liquid tumors.

Such disorders that can be treated by the
products of the present application are therefore, in
particular, solid tumors.

Said protein kinases belong notably to the
following group:
IGFl, Raf, EGF, PDGF, VEGF, Tie2, KDR, Fltl-3, FAK,
Src, Abl, cKit, cdk1l-9, Auroral-2, cdec7, Akt, Pdk, S6K,
Jnk, IR, FLK-1, FGFRl1l, FGFR2, FGFR3, FGFR4, FGFR5,
PLK, Pyk2, CDK7, CDK2 and EGFR.
Said protein kinases belong more particularly to the
following group: IGF1, cde7, Auroral-2, Src, Jnk, FAK,
KDR, IR, Tie2, CDK7, CDK2 and EGFR.

The protein kinase IGF1 (Insulin Growth

Factor-1) may be mentioned in particular.
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- 2 The present invention thus relates in particular

to novel inhibitors of the |G- 1R receptor which can

be used for treatnments in oncol ogy. Cancer is still a

di sease for which the 5 existing treatnents are

obvi ously inadequate. Certain protein kinases play an
inportant role in many cancers. The inhibition of

said protein kinases is potexi-ally inportant in the
chenot her apghef qareszst notiablenttiton sufgness tmetmtes  in

rowh or survival. The present 10 pnventi t herefore
Btk ot ke el ieBiBiEdse by bhe., Tkl FRaEbtor
Il dH SR K PEOLET Poki BREREmehRE RMORICB1KgRAses take

part in the signaling events that control cell .
activation,Cameerh iandstillerant iiseaaei nfpsspwhieh the

either.to extracel lLul ar_15 ' , 1Qr ges i .
AREAS oh et carg, AP AELT, Had iU eek Rain
tp¥otgEpsinabeseplult ah [ArpRitent atelsein neaapdlancers.
t hreoni ne residues_ preferentially and those which

P phBRjPatéony fsi fald REMRE pkdrases: if | potentially
g7é§§g%?5§TQHﬂ Eh@un§ﬁémogﬁéggpyzoo§-'cééégisshnd$§ﬂ¥y to

he serine/threoni ne” “ki nases are for
epmptess he tuwafmor ngrofvtpr otern kuraskseal C The  present

A _C Ne) J._Biol. Ch 1995, s -
G SIS0 CPERE. dERertdint IBCRIGE i of
afovslc i dadkktesthdt epfRibit BsasAepirotk ifc ke neess .

1995, 25 18, pages 195-1971. The tyrosine kinases ,
conpri se t HERe gr BRI Fidet oK1N@ESst or §2kfich RRTE he in  the

%ﬁ%%%%g'é@%%s fo.sé‘ﬁEer c&:’ﬁg:r)olr egePi O dr3Jaiaii f 8growth

yashi, ul ar gnal I'r ng, 1992, 4, pageés
2Rl 1@Rffenentiayionolinc despasee sidthers pb6exkracellular

p59f Yn, ZAP-70 and 30 the csk kinas C._Chan et al.,
R GERS 1 mifol tO  JPNSes FHgedhshs epiortteft: ' In
Ayl | Y diele | evelasdd HAlRig) Kdaswo agkbupkY those

have been inplicated in many diseases, resulting from
atirethma Phosifhamfl gtimcisegineThpgid/@r  threonine "residues

preferentially and those which phosphorylate tyrosine

residues preferentially [S.K.Hanks and T.Hunter, FASEB.
J., 1995, 9, pages 576-596]. The serine/threonine
kinases are for example the isoforms of protein kinases
C [A.C.Newton, J. Biol. Chem., 1995, 270, pages 28495-
28498] and a group of cycline-dependent kinases, such
as cdc2 [J.Pines, Trends in Biochemical Sciences, 1995,
18, pages 195-197]. The tyrosine kinases comprise the
growth factor receptors such as the epidermal growth
factor (EGF) receptor [S.Iwashita and M.Kobayashi,
Cellular Sigmalling, 1992, 4, pages 123-132], and
cytosolic kinases such as p56tck, p59f¥n, ZAP-70 and
the csk kinases [C. Chan et al., Ann. Rev. Immunol.,
1994, 12, pages 555-592]. |

Abnormally high 1levels of protein kinase
activity have been implicated in many diseases,

resulting £from abnormal cellular function. This can
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- 3 arise, either directly or indirectly, froma
dysfunction in the nechani snms of control of kinase
activity, associated for exanple with a nutation,

over expression or inappropriate activation of the 5
enzynme, or by over- or under-production of cytokines

or of growh factors, also involved in signal
transduction wupstream or downstream fromthe ki nases.
lariad, t hesichemsedinsetelyi veornhi bnflivacblyt he from a
action of, the , kinases offers the hqgpe of _.a henef.icjal
SSFURC P T v 5&€1 F‘@Eté‘ﬁtn&smfsor eCP%EﬂHn-Perklnase

Huthy dact g fblFatel) EsSra WARAPRITOIANG I €5ePhltation,
with tyrosine kinase activity that binds primarily to

loSRraxRpression o PEF| linappueprirte i nagtiNagiogwerof the

ffini . Bi,ndi f LGFL ' '
SRR o8 B B3 L Lok L AR LE5e 101086 or

tof agitdveth kiaasers| haliset anvelead ain signal transduction
aut ophosphoryl ati on and ghosphoryl ation of cellular
o

HRERTGRR SOF mACKNSEHRAM ot BQM: HSIKERRSSAc) IoTiRtl these
et or ééié&@i@? %PPEB%tHbﬁan%f‘ NAUYELS A-ENGENISf  the

activity 1n norma s. 20 However, IGF-1-R plays an
ipeEsentoftdes i thgchope | efl aabavefidriglowfifecSever al

clinical reports enphasize the inpertant. role_of €.

| GF-1 route Th t'ﬂépr%e\afgl oﬁ%‘?ﬁ’t%F gﬁﬁanE%gncjérrlgylig_llke
IffoutiR ifactden (ffewnd ) bdsovar expansmefbiranemafgceptor
types of tunors (breast, colon, |lung, sarconm, . X
Midibbniyresdng didase prbivAty halk { bAndSsRYMEtly to
Wk ApR S 2001 G351 YBFRASIAPLo i ABIQACORLERL 0N Fover
of circulating 1G1 are 30 strongly correlated with a
raffid miftyan@imdiing hef prGFilatee |ibg amtdpteast leads to

MY E0iSEes e 158 BECTL Sebiigureptef dlily 6B
i ddanst enred phenehdyNecPPiP | Autidpdsphorylation and
phosphorylation of cellular substrates (main
substrates : IRS1 and Shc). The receptor activated by
its ligand induces mitogenic activity in normal cells.
However, IGF-I-R plays an important role in so-called
abnormal growth.

Several clinical reports  emphasize the
important role of the IGF-I route in the development of
human cancers:

IGF-I-R is often found to be overexpressed in
many types of tumors (breast, c¢olon, 1lung, sarcoma,
myeloma, etc.) and its presence is often associated
with a more aggressive phenotype.

High concentrations of circulating IGFl1 are
strongly correlated with a risk of cancer of the
prostate, lung and breast.

Moreover, it has been widely documented that .
IGF-I-R is necessary for the establishment and

maintenance of the transformed phenotype both in vitro
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253, pages 1-6]. The kinase activity of IG-1-Ris

essential to the transformation activity of severa

oncogenes: EGFR, PDGFR, the large T antigen of the

SV40 virus, 5 activated Ras, Raf, and v-Src.

Expression of 1G--1-Rin normal fibroblasts induces a

neopl asti ¢ phenotype, which4can then |ead to tunor

faﬁ'[dTHh.hOI’kriwfbVI (Baserger R$SiEp Of Cle®l-.| - Repl ayswema 253,
nportant role in_ ,hsubstrate-independent

mgers Rtek- af88 kéBASE0 2GdWH o Pe E5HT ﬁf%&%@?ﬁentml
Cr!k?”%'%ef ernéEGg&Séleﬂd a& B8l 8L 0Ns# NdusRd AP0BhESHEnes :

and apoptosis in cyt okines. Moreover,
iBGER), t POGFHS, etlhiege]mm | GF-dntRgdry ofdobh@a@Va0 virus,

ative i x f.or i on ant:sen
éé%%ﬁﬁﬁ%ﬁl%%% §agap6ng Tg#(ﬁ é%%ﬁ? %ﬁ?ﬁng 1E6F-I-R in
atdivaly fib¥bblas8Bd Aedueldson Hf nedPlagt bt hphanotype,
ani mal nodels. The present invention relates to

p’fl'@eﬁi‘ét scaR fBhAnl alepd) toRp jumom fgrpatian| jp \vivo.

i DeWh & aht n in
gﬁ%i J%glkgﬁylkap It ongﬁ]§§§ubstlpﬁwgﬁgigﬂé 2begl
r&ubsfmﬁue am&@ggndeptlogabehsubQGthtEd hard R@So been
%§Eresents glkyl and al kox ,.ggti aII subst i,t éd a

&5t eS8t 3 t%?ﬁé‘?@éer} SOEGERY éltn ged an
tf&ﬁfﬁ@&%ﬁﬂ%ﬁﬁé@dC@poﬁﬁ&bré}hghd'Qﬁﬁ&ﬁbﬁls Ghehkced by

phenyl radicals with optionally substltuted phenyl ;
At PEnes anMOTAMAT andnbikéky opadeE alendogsmqushak fF - I-R

%ﬂpStéttgéﬁﬁnané negative, triple helix formation or
antisense expression causes suppression of transforming
activity in wvitro and reduction of tumor growth in
animal models.

The present invention relates to products of formula

(1) :

M

in which:

R1 represents the hydrogen atom, alkyl and alkenyl,
optionally substituted;

R2 represents alkoxy, optionally substituted, and R3
represents alkyl and alkoxy, optionally substituted;

R4 represents the hydrogen atom; halogen
atoms; the dioxolane radical; the -CH=0; -CH=N-OH;
-CH=N- phenyl radicals with optionally substituted
phenyl; and the cyano, alkyl and alkoxy radicals,
optionally substituted;
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R5 represents a hydrogen atomor a hal ogen atom p
represents an integer from2 to 4; the phenyl, alkyl,
al kenyl and al koxy radicals represented by or
contained in Rl, R2, R3 or 5 R4 being optionally
substituted by one or nore identical or different

radi cal s selected from hal ogen atons and the cyano;
hydroxyl; oxo; nitro; -NR6R75 --C(=0) - NR6R7;

RE( z@)pn%ﬁent@( =Ohy¥Ridgyen NARIM) o€ aChalBgen- NtPRt1) -C
=Q (RL C ( R7, -S (O n-R9; 10
gﬁxll)ﬁﬂ%sef‘éés( gn n“Fi)@fge% ’E’é%? ylik’ng% -N (RL1) -S (O

n-NRE6R7;  aldey|, plde@py, aldixhytihi o, aQJ&@'n?@J kybnd alkoxy
heterocycloalkyl aryl’, aryl oxy and het er oaryl

radiics s D@PI@ﬁQﬂt?d Qms@rtGPééalRSdarﬂél REl, whi2gh R3 or

dent 15 d l egied f
U ek al ity bubEERvheell CpF) (EhET g more
qﬁarﬁt&dﬁnybr hﬂﬂm Oa‘hﬁ)ﬂcalsa['Séleheé&r &arcm{ halogen

cycl oal kyl al k)él het er oc cI oal kyl al kyl , aral k and
ala@ldr(y €3l FYaPRése V%'PE g b8¥‘ﬁg optFd aI | yNRE6RT;

dd)t ek O 200aLbsLRati veby-Bf- éﬁQoW fl@tM1Wé'ﬂ =0) -
the nltrogen atom fo which they are bound,

Rt ;er oE (R11c-€ @ LaPRLAat -MRMMS&I(LH(HP@ER@7 -S(0)n-R9;

NG ARk B i fmgtel s of AR LY BuRSR

salksat,ehIkexy 0, abkyhtand, Nic1srilky125 Mﬁ@@y@loalkyl,
radi_ cal being optionall substltuted n represents, an
iaipdger RFBPRPBYE 0 3d RIIPEPFEAEYEs PRE1RAdgerPREBRRalLlY

an A% ; al kyl and aryl radicals, optionally
ug)stit{it ut edé RO represents al kyl, al kenyl, cycloal kyl,

30 heterocyrRE oahkdll , Rit,yl , whéthroaay , be identical or
RN 2 e SO A, Sl 0o
aubedrhiut edey &l 1RPL eSER bﬁ@.k\éaiy*les Qﬁe@r@@f’cloalkyl
hydrogen R1I1 represents hydrogen or al kyl, tlonaII%
&ryl, heteroaryl, cycloalkylal vl,
heterocycloalkylalkyl, aralkyl and heteroaralkyl, all
these radicals being optionally substituted, or
alternatively R6 and R7 form, with the nitrogen atom to
which they are bound, a heterocyclic radical that is
unsaturated or alternatively ©partially or fully
saturated made up of 3 to 10 units and containing one
or more heteroatoms selected from O, S, N and NR8, said
heterocyclic radical being optionally substituted;

n represents an integer from 0 to 2;
R8 represents the hydrogen atom and the acyl, alkyl and
aryl radicals, optionally substituted;
RS represents alkyl, alkenyl, cycloalkyl,
heterocycloalkyl, aryl, hetercaryl, cycloalkylalkyl,
heterocycloalkylalkyl, aralkyl, and heteroaralkyl, all
these radicals being optionally substituted;
R10 represents the values of R9 and hydrogen;

R11 represents hydrogen or alkyl, optionally
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substituted; all these al koxy, alkylthio, alkyl,

al kenyl, cycl oal kyl, heterocycl oal kyl, aryl,

het eroaryl, cycloal kyl al kyl, heterocycl oal kyl al kyl ,
aral kyl, 5 heteroaral kyl radicals that can be
represented by’ R6, R7, R8, R9, R10 or Rl1l1 or that can
constitute substituents of RL, R2, R3 and R4 as well
as the heterocyclic radical & hat R6 and R7 can form
vdulbsttiteuted { r ogen atomto which they are attached,

bei ng 10 optlona y su tituted e or r

i denti cal h?@faerﬁ %Caﬁégﬁégg‘&f)ed ar% haPb§ERYL:
i he r@é’«téﬁééybygapxyh, OXOarfilir0; B¥8BRoaryl,

cycl oal kyl ; acyl; carboxy free or esteritied; alkox

amd;kmlksylahlsmbt i tut el@letamﬁﬁcbmlbﬁéaﬂwéubst it aréﬁkyl
one or

15 |de n
R ettt ReolRRgEt At Sek B Trsbifetltsa by ®s,
asterirged, ral kylr10 pheflyl rRand plﬁenydl-&ltkylcampt conathy:ute
substltuted pyrrolidinyl perldy eraziny
lﬁ#% ysAts QikyRLphEdyl gﬁd FREnyR4 l@&f ﬂoné‘lsl ythe
e dé’}f@ﬁlczgahli%aﬁb%@l Kexwunaalky! caﬁyrﬂ'&lni diDh the
| |

pi perazinyl, phenyl and phenyl al kyl
rmmhxmgsn betoy omn(nwhiqhsubbthuﬁm$knaﬁﬁﬁﬂhﬂdnnrbelng

|cal sele d. from hgl ogen at ans
Sll%xdsu %e%l'ﬂftfr% %&ano&e alck %%ﬁ:ydrg%?gltﬁ'cﬁl o
Qﬁffé&éﬁ%YrahydéQﬁy@éﬂ@dbedxfibmCﬁémagﬁmﬂaﬁbmy and the
esterified, am no nono or, di al kyl am no, phenﬁ§,
yl; acyl;

mﬁdm%}%ywdrﬁwilel PPy Lt e S YRR0 arfdl pyPR
é@ # éhe<§P0VQ?§E%£1fD§aer03£1ko§ e 3QPtlonally
hetero cloa a

radic el ng noreover optionar l
ﬁm&ﬁtimntmﬂbyamnnalbptenadﬂdyysuhﬁﬁxﬂutaﬂIbyr@nabovetwo

Adthesshionl, aligrand sl dlie feselg bR
HLBGalls acyl, carboxy free or esterified, alkyl,
phenyl and phenylalkyl, optionally substituted;
pyrrolidinyl, piperidyl, piperazinyl, morpholinyl,
alkyl, phenyl and phenylalkyl optionally substituted;

the above alkoxy, alkyl, pyrrolidinyl,
piperidyl, piperazinyl, phenyl and phenylalkyl
radicals,
being optionally substituted by one or more radicals
selected from halogen atoms and the hydroxyl, oxo,
nitro, cyano, alkyl, hydroxyalkyl, CF3, alkoxy,
hydroxyalkoxy, OCF3, carboxy free or esterified, amino,
mono or dialkylamino, phenyl, phenylalkyl,
pyrrolidinyl, piperidyl and pyridyl radicals;

all the above aryl, heteroaryl and
heterocycloalkyl radicals being moreover optionally
substituted by an alkylenedioxy radical;
all the above alkyl, alkenyl, alkoxy and alkylthio

‘'radicals being linear or branched and containing at

most 6 carbon atoms;
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all the above cycloal kyl radicals containing at nost 7
carbon atons; all the above aryl, heteroaryl and
het er ocycl oal kyl radicals containing at nost 10
carbon atons; 5 said products of forrmula (1) being in
all possible isonmeric fornms: racem c, enantioneric
and diastereoisoneric, as well as the addition salts
with organic and inorgani e &ci-ds or with organic and
ia1ar gee Cabases ofclsailkylr otladi sabé tonmabiaipl) .atlOmost 7
One subject of the present invention is thus the

LA™ Fornul a (1) as defined above in which: Rl

A0 eeY S aplky apgaal kgaylkyoapt/honahhy hé@éﬁb&%l@dlkyl
R2 represents al koxy optionally Substituted and 15

neptioseld scantgintme at koegt dpt camhbhyasolmstii t ut ed;

R4 represents, t he _hydrqgen 0 t he_ha en. at .and

t he cyano, %ﬁ%@lEﬁﬁ%ﬂﬁﬁ%%xf%:agbggPs? OL?FOEE ‘§gsi% all
Podiv e edi sHhef £l eF0RNS :a Maeagar Oremamelogenic and
atom 20 p represents an integer from2 tQ

. 4; the .
siaatexgabignerhe. affoxyethdpEalthe ragresarted Riwith
RergdiBi 0" Bdgbeisng optisonal ly; gsubst t yfied byo%%é and

nore 1dentical or diffferent radicals selected
hiadapem it dvssemdof heaidl bowidngt85ofaficrmiida dyano;

d ;. © nitra; -NRBR7: -C(£0).- NRBR7: .
%&r—oo)xs-y‘ﬁb!g@x'&ég-rd%%; P’Rﬁﬁﬂ‘fqd‘% ’-‘gb‘?n KRRy cthe
ErAduddd G - NPl a- Cr{ =% dBREREd abot®) im- RAich:N

RIT) -S (O n-R9; -S (Q n-NR6R7; -N (RI1) -S (O)
RINR6RFEPTESRALS al kdklylal kyardi o, adf€ryai-kyl , optionally

Uhseran | 30 2y oo eteroany ontionally
dif f ereprtesates seakooxy fopuibyalbgensubbkytutetikeapd, R3
RARrRe S TYETDarRy| SHEGTY: nEBEl BRGNS PP R e
Re represents the hydrogen atom, the halogen atoms and
the cyano, alkyl and alkoxy radicals, optionally
substituted;
R5 represents a hydrogen or a halogen atom;
p represents an integer from 2 to 4;

the alkyl, alkenyl and alkoxy radicals
represented by R1, R2, R3 or R4 being optionally
substituted by one or more identical or different
radicals selected from halogen atoms and the following

radicals: cyano; hydroxyl; oxo; nitro; -NR6R7; -C(=0)-

NR6R7; -C(=0) -R9; -C(=0) -OR10; -N(R11)-C(=0) -R9;
-N(R11) -C(=0) -OR10; -N(R11) -C(=0) -NR6R7; -S(0)n-R9;
-N(R11)-S(O)n-R9; -S(0)n-NR6R7; -N(R11) -S (O)n-NR6R7;

alkyl, alkoxy, alkylthio, cycloalkyl, heterocycloalkyl,
aryl and heteroaryl, optionally substituted;

R6 and R7, which may be 1identical or
different, are selected from hydrogen, alkyl, alkenyl,
cycloalkyl, cycloalkenyl, heterocycloalkyl, aryl,
heteroaryl, cycloalkylalkyl, heterocycloalkylalkyl,
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aryl al kyl and heteroaryl al kyl, all these radicals

being optionally substituted, or alternatively R6 and

R7 form with the nitrogen atomto which they are

bound, a heterocyclic 5 radical, unsaturated or
alternatively partially or fully saturated, nade up

of 3 to 10 units and containing one or nore

het eroatons selected from@, 8- N and NR8, this
featyelradiogyel iand doecetodeyhglkplional |y substituted; 10

n represents an integer fromaQ tq 2; R% r.eoresentg.thell
hydr ogen at®mt and Scyl FAAGRA%and PEMNH radPREFERELLY
RinARlddesUbsti bhukednalR veaRs asenhfidaRky|fordt Kedyth the

cycl oal kyl, ~ heterocycl oal kyl, aryl, heteroargl, _
Qidinedery| abkipl to 1Whhehetbeycl aeg kPPunky| a ahgrarrgyclic

and. het.er oar k all _the i Gail [ .
BTy Wadkiered | pho Ml Whnetalyy ot
Rukng hystegeved, Rlhatepr egentst hydr ogen ar0 alyits and
optional |y substituted alkgl; 20 al | tgese @ §9§¥’
AWRA I I aPRG| OLa QKR | RetelerbgPRypelected from O, S,
het shacx@goal kifl s Matlerdigiariear yhaicayClnaldy | 8bkybnally
het er ocycl oal kyl al kyl , aryl al kyl and heteroarylal kyl
reatistad tutvbd ch can be represented by R6, R7, R8, R9,

R10 or R11 or_which ¢ congti uhstituents of

R, R, R3 %nﬁe%e%%n%l ?8a§n#%§g%hg?gﬁo§y%ﬂ %’r adi cal
tRetremye ent or bhd hydR6gand afém wirid) Hiee adyY pgelkyl and
atomto which they are attached, , being optionally

afstk itadier by, oPRtLPNALLYE PUBREAEHESder different

radical s Seéé%_ctfg Eég%&@l 0gaRkvat ONs, BAh B0, t heycloalkyl,

foll ow ng radi ca g: ydroxyl; 0Oxo0; nitro;” cyano;

el exabkyd I oaldyyl, carbyly f hedegoaggtleri ffedloalkpkglkyl,
tionally supstjtuted; am no i onal substi tu

P e bR P EL S IR PL, 8RR P sRERREY e,

sl eaiske from @gYs bl Kyl opphensl 1gngdupbenyuakldy!

radicals, 9
R10 represents the values of RS and hydrogen;

R11 represents hydrogen or alkyl, optionally
substituted alkyl;

all these alkoxy, alkylthio, alkyl, alkenyl,
cycloalkyl, heterocycloalkyl, aryl, heterocaryl,
cycloalkylalkyl, heterocycloalkylalkyl, arylalkyl and
heteroarylalkyl radicals which can be represented by
R6, R7, R8, RY9, R10 or R1l or which can constitute
substituents of R1, R2, R3 and R4 as well as the
heterocyclic radical that may be formed by R6é and R7
with the nitrogen atom to which they are attached,
being optionally substituted by one or more identical
or different radicals selected from halogen atoms and
the following radicals: hydroxyl; oxo; nitro; cyano;
cycloalkyl; acyl; carboxy free or esterified; alkoxy
optionally substituted; amino optionally substituted by
one or two identical or different radicals selected

from acyl, alkyl, phenyl and phenylalkyl radicals,
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optionally substituted; pyrrolidinyl, piperidyl,

pi perazinyl, alkyl, phenyl and phenyl al kyl, optionally
substituted; the above al koxy, alkyl, pyrrolidinyl, 5
pi peridyl, piperazinyl, phenyl and phenyl al kyl

radicals being optionally substituted by one or nore
radicals selected from hal ogen atons and the radicals
hydroxyl, oxo, nitro, cyaro? al kyl, hydroxyal kyl,

Cpt i caladany h)atbrsmi)taitleabgy, (ﬁf}%ro&a’.dlim fr eepbperidyl,

terified, di.al
esierified, anlop, 10 jono o dhalif eniag phenyl iy

the,Abama- iyl . heteroaryl and heterocycl oal kyl
radi cal s belng nor eover optionally substituted b

al kyl enedl cb@eracawe 13 EkoxYhe adblElal ky]PyrrOdelnyl
alken | kox and yIt n
B SRR Y Y | pHeBy ) AR P LA 1 eBhi cals

aldiddeopbavaaty el o&h}kytltaﬁedalby conkai i Nghoate n:oadlcals

7 carbon_atons; 20 all the above ar eteroaryL g
RalaTSR | BEPRy halegenc At neBdnit ¥P§ Fadisd ydroxyl,

f b ox
gﬁ{&onn%%b; égaﬂ?orms 3 $, ohfﬂdﬂi}aal}@]) @iFg | Blkoxy,

‘the™i soneri ossi bl'e;” racemc
dénahtagrerkaxyandOCHB astarbokyofaeiec, omse ke Ti faseql heamino,

salts of addition th, organic nd |norga
SR t h oPanic %i] B ¢ baf U3 sai d $%§gig§kyl’
PyrFs Il ihyl ) .pipetheypragacpgrofyiormula (1) and

hereinafter, the terns stated have the follomnng
meani ngs: 39t1 t heheer mahgye  "@EVLY or heheggaryL and

S OB | LUBLLRE bt WiSre(oh ety
|subesiri ortdad doye el abidy tethedbokyi nadgcal ; nost 12
AP0 Lbove alkyl, alkenyl, alkoxy and alkylthio
radicals being linear or branched and containing at
most 6 carbon atoms;

all the above cycloalkyl radicals containing at most
7 carbon atoms; |

all the above aryl, heteroaryl and heterocycloalkyl
radicals containing at most 10 carbon atoms;

said products of formula (I) being in all the isomeric
forms possible: racemic, enantiomeric and
diasterecisomeric, as well as the salts of addition
with organic and inorganic acids or with organic and
inorganic bases of said products of formula (I).

In the products of formula (1) and
hereinafter, the terms stated have the following
meanings:

- the term "Hal", "Halo" or halogen denotes
atoms of fluorine, of chlorine, of bromine or of
iodine.

- the term alkyl radical or alk denotes a

linear or branched radical containing at most 12 carbon
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atons selected fromthe nethyl, ethyl, propyl,

i sopropyl, butyl, isobutyl, sec-butyl, tert-butyl,
pentyl, isopentyl, sec-pentyl, tert-pentyl,

neo-pentyl, hexyl, isohexyl, sec-hexyl, tert-hexyl

and al so heptyl, 5 octyl, nonyl, decyl, undecyl and
dodecyl radicals, as well as their linear or branched
positional isonmers. W may-nehtton nore particularly
taonad kybeleatiedal sfhami ngtla¢ nosttigylcar bethatlons pndpyl,

t abl th di cal t h |
ASSRRHL n- BUEYLs 10 SN PSRN pentFE DUty
|§éH%¥1(”1$6§€E@§ﬂ; Bexybenltiynear &t 4 d. neogﬁéntyl

fermal’kenyl” radlical denotes a |inear or ranche

redtydal cavhexyl ngsac-hexyll? teatbdexatlorand apbso heptyl,
rabl 4 ca At o ct f I Jf 5

B PRy Ve oHRgRSy o JpastTInaBd iR as

Ndhm,aé.ﬂﬁéxxﬂwdneﬂrbufebybnchehupeﬂitional isomers.

3- et hyl but - 2- enyl ent enyl , hexenyl, hept enyl ,

oct enyl , é@%lﬁﬁ%&y@ﬁﬂ?gﬁyl dedhAcwanky | the alkyl
bR dig vifh heanehed 9oshihonakebr@Mr RéAPDPIthe

the a keny ues, we may nention nore particularly
tﬂaﬁxﬂdkﬂ (me&hnkmnﬂethhes promﬁk,te¢ﬁ¢mrﬂnxy,orn butyl,

()aJk r adi_ca ot es or n i ca
s e R, “Benbydn EihedE . pPEARCLRR Cohexyl
(ymﬂgayzﬁﬁNByén&ﬁgagd for 25 exanple fron1the nmet hoxy,

et hoxy, propox i sopropoxy, _linear, secondary or _,
tertiary butok % ﬁéﬁ@%x?lkﬁ§Y6xf34%ﬂF%eBFB??eS a linear

%ynﬁﬁgﬁc?éé %ﬁhhcai'HgﬂﬂalﬂfﬁﬁﬂiQrmoQEaTQ“%%rbon atoms

posi tional 1soners. - the term-al koxycarbonyl or
a&nd/ | pxe fe3Fal3ly r 4dcsabode nbbes @dheuﬂﬁd(ﬁonnewammib from
[ ont.ai ni n at nost. 12 carbon_ato

|
R P |t nEaRE Rt APe abogEeReEYL o

@@ﬂ#ﬂ¥“1Iﬁtéfénﬁxa"ﬁLButbh?lUEEhQMWEﬁyli 3-methylbut-2-
et hoxycar bony radicals. - ihe tern1alk¥lened|oxy or
ﬁgnﬂhky|eﬁep@ntegyl hexenyl, heptenyl octenyl,

cyclohexylbutenyl and decenyl as well as their linear
or branched positional isomers.

Among the alkenyl values, we may mention more
particularly the allyl or butenyl values.

- the term alkoxy or O-alkyl radical denotes
a linear or branched radical containing at most 12
carbon atoms and preferably 6 carbon atoms selected for
example from the methoxy, ethoxy, propoxy, isopropoxy,
linear, secondary or tertiary butoxy; pentoxy, hexoxy
and heptoxy radicals, as well as their linear or
branched positional isomers.

- the term alkoxycarbonyl or alkyl-0O-CO-
radical denotes a linear or branched radical containing
at most 12 carbon atoms in which the alkyl radical has
the meaning stated above: we may mention for example
the methoxy- and ethoxycarbonyl radicals.

- the term alkylenedioxy or -~O-alkylene-O-
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radi cal denotes a linear or branched radical

containing at nost 12 carbon atons in which the

al kyl ene radi cal has the meaning stated above: we nay
mention for exanple the nethyl enedi oxy and

et hyl enedi oxy radicals. 5 - the term al kyl sul finyl or

al kyl -SO denotes a linear or branched radica

containing at nost 12 carbokrlatons in which the al kyl
radiicall hEmdtes neabingarsat édaatunesl aratljpral ecabt §ining

contains 4 carbqgn atons. - ,The term al kyl sul f.onyl or _,
Ao T02 121 G cSLATF] it Sy BREnE RekRHR Sadical
R AidHN D nlad Y Sdattd bbb OB wé Whagh héerabky! for

radi cal has the ™meaning stated above and preferably
coempiles the argdiy leneshsoxy apéd eehplenedioxy radicals.

al kyl sul fonyl carb I LKyl - =0 -
denotes a || ntg%ér *9%1?1}4b?gfﬁgﬁg@ir‘%&]@a?ﬂ%&{}r’#ﬁ H%}g % notes
rOSlih2agar bon wiadhéd wadirvdhe cdrodinirari cadl hast 12
t he _neani ng stated above and_pref erabl ont ai ns

k%) Al

: 4 .
CRIRSR AteMRS 1n(Waleh, hPgl RyFYH Faok as; thppearing

BraAld IRAe UndrPrcherap gl €8ht £9ALAkNEASbEh HRShsl2
carbon atons and represents notably the nethylthio,
ethyl thi o, - i s&peopytetno alkHepdfianylo radi carbkyl-502-

the term cycloal kyl radica enqt.es Cy.C ]

SR € pest o B eartCanital f R £E grosc

1@ uBkkboandadenet esn nehdldly the cyThkepra@dical has the

cycl obutyl, cyclopentyl and cycl ohexyl radicals, - the

MeanRing cyepbafk@AbauRyi 3af FEFHeERRLY r GAREAENF N AnFRRPON
cl oal kyl radi cal has the neaning stated above

0 - the termcycloal kenyl radical denotes a

monocycl i ¢ -or thecyoéin rdkylewtifionyarddmdyk padi abkyl-

OISO G| spelogne 22U £,0000 800 COKBLIL "raican
e teHisy | at Gwekopent eaybofr atyisOohixewht chaditeal 81kyl
-f;gical has the meaning stated above and preferably
contains 4 carbon atoms.

- the term alkylthio or alkyl-S- denotes a
linear or branched radical containing at most 12 carbon
atoms and represents notably the methylthio, ethylthio,
isopropylthio and heptylthio radicals.

- the term cycloalkyl radical denotes a
monocyclic or bicyclic carbocyclic radical containing
from 3 to 10 units and denotes notably the cyclopropyl,
cyclobutyl, cyclopentyl and cyclohexyl radicals,

- the term -O-cyclcalkyl radical denotes a
radical in which the cycloalkyl radical has the meaning
stated above |

- the term cycloalkenyl radical denotes a
monocyclic or bicyclic nonaromatic carbocyclic radical
containing at least one double bond and containing from
3 to 10 units and denotes notably the cyclobutenyl,

cyclopentenyl or cYclohexenyl radicals.
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the term cycl oal kyl al kyl radical denotes a radical in

whi ch cycl oal kyl and al kyl are selected from the

val ues stated above: this radical thus denotes for
exanpl e the cycl opropyl net hyl, cycl opentyl nmethyl, 5

cycl ohexyl met hyl and cycl oheptyl nethyl radicals. - the
termacyl or r-CO radical denotes a |inear or

branched radi cal containing & nost 12 carbon atons

in which the thdi carm cepleskhySadkhydragicalatdenottas a
al kyl, cycloal kyl, cycloal kenyl,. cyclaal kyl, 1

Ty bRy P GV Pogi ki Bk Aira te sefrgted Erom
rafi cahpubavisharbhe ardwes episorallivaiuhshid Wekotes for

stated above or hereafter: thus the acyl radica
ATkt s nbeabl gychopiriopylrebhylyl or cycl deesEphmeLhyl,

[ f I h I 5
B B O SRS BB L ShY oSl caale
val eryl, hexambyl ,tétyla@yll, 6fotemoH , radibalvydenotes a

pyrrolidinyl carboxy or noreover furylcarboxy. - B
AANGRE QRdPEANChGE FadACRRe CORRRIGING R AIQST n13hFagbon

aMmd1as of NGnIRRAN PRSI ALLAAPOUS: B re2idfy BBNL8Pogen
for exanple the acetoxy or propionyl oxy radicals." -
Btamy| ani rolkyli cayclealindn t bycdoplkryl,adeyaleaikyl,

i.ch . h | d ab -
B T ekt och bhkareh a e Saat gl capafont, M tnese

RbicyCld ¢ RavEAGS| HHag vhlGasbooydiichaldgndesspdtituted
rings._ As exanples of said aryl radical, we ma

FERTh 13ROYMen9F oRSREPRERF: r&dTusl sthane agyl radical
%ﬁf){(ﬁbr{@é enBEEL%gulcqf.!am{Jhe, DESDggxlr agli C@b*ﬁgg’efo Byy1 |

we nean t radi cal’s resultihg fromt
dtarbi mayi omeoftitde afkyl radingdles nehei ofedmydhoveacetyl,

SpLionally subsiLLu o0 and Uhe oyl adhcal <ol 8, e
RRd8A f or hexanBye ,t headepzyyl, pheddrehiayll, - d@rbamoyl,
pyrrolidinylcarboxy or moreover furylcarboxy.

- By acyloxy radical, we mean the acyl-O-
radicals in which acyl has the meaning stated above: we
may mention for example the acetoxy or propionyloxy
radicals.

- By acylamino radical, we mean the acyl-NH-
radicals in which acyl has the meaning stated above.

- the term aryl radical denotes unsaturated
radicals, monocyclic or consisting of carbocyclic
condensed rings. As examples of said aryl radical, we
may mention the phenyl or naphthyl radicals.

We may mention more particularly the phenyl
radical.

- By aralkyl we mean the radicals resulting
from the combination of the alkyl radicals mentioned
above, optionally substituted, and the aryl radicals
also mentioned above, optionally substituted: we may

mention for example the benzyl, phenylethyl,
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2- phenet hyl, triphenyl methyl or naphthl enenet hyl

radicals. - By aryloxy we nean aryl-O radicals in

which the aryl radicals are selected fromthe aryl 5

radi cal s nentioned above, which are optionally

substituted: nention is made, for exanple, of phenoxy

and napht hyl oxy radicals. - the termheterocyclic

radi cal denotes a carbocyti®3radical, saturated

@Hﬂhﬂnnghybalkykyupheﬂylmﬁuhuhrated‘(henepbahyeyﬁmethyl
i;%éhal nost of 6 units interrupted by one or nore

identical or different, selected from

oxygen, ni t1 OG8N QlryBllbHr well eidlan A&r@qL@r-ocraa@ablw in
radi cal's, we may mention_ 15 notably the follomnn%
rvemicztal $hedi axyllansaddrakanearedisgnefe@, from the aryl

|, .
dpoxo ane[ﬂéﬁﬂé@?@il g%+%§PYdI%§F8hSS¥%g?idi%gF}onally

Idﬂhkﬁiﬂuﬁbmylmenyﬁamﬂishmyﬂeﬂnf¢mobkamplenruﬁephenoxy
t et rahydrofuryl, tetrahﬁdrothlenyl chromanyl, 20
R REVEBOEFRRRILEALBE i nyl , pi peri di nyl |

per hydropyranyhe p)trérrffdolwe%maﬁlrfqura@qwarlol aleﬁ)dtes a
t et rahydr oi soqui nol ei nyl or thlanO|IdIny| peri X)

tqﬁrhwgmﬁx¢uraﬂd2¢§l, | wiadarraltias | hﬁ¢§¢p@xﬁ4¢%ﬁwy or

tetr dr.o dla pln e d n
ﬁ%%q %;{ 8&?&%@ c]lga(rifgol“[ﬁz/ ége]mcfget?raﬁyﬁ} o]-glnlts
Mﬁt{@iﬂi@céd chRyronk ek 3mdrenchenerdators pxa-derazaal or
§§H£O[4 5] decane, all these radicals beln%ﬁ ptlonallx
fexented. SHRRFIhe THr SEVISH kPl ERGSTh| ST weblfur
emss0 Mention notably the follow ng radicals:
plpera2|nyl pi peridinyl, pyrrolidinyl,
|n1dazo||dLMgIhetpyp&ymhqahan rudpm@l$nywe may mention

ERER RY RS o eLLEYCT B UEROE Y) oane
CHiEEibIEhePetﬁﬂdbﬁolaﬁedl%ﬁﬂad%ane,]éeranyl oxolanyl,
dioxolanyl, ©piperazinyl, piperidinyl, pyrrolidinyl,
imidazolidinyl, pyrazolidinyl, morpholinyl or moreover
tetrahydrofuryl, tetrahydrothienyl, chromanyl,
dihydrobenzofuranyl, indolinyl, piperidinyl,
perhydropyranyl, pyrindolinyl, tetrahydroquinoleinyl,
tetrahydroisoquinoleinyl or thiocazolidinyl, piperidyl;
tetrahydrofuran-2-yl, imidazolinyl, dihydropyrrolyl,
tetrahydropyrrolyl, diazepine, perhydro-1,4-diazepine,
tetrahydro-pyrrolo[3,4-c]pyrrol-2-one, tetrahydro-
pyrrolo[3,4-clpyrrole-1,3-dione  and 1,4-dioxa-8-aza-
spiro(4.5]decane, all these radicals being optiocnally
substituted.

Among the heterocycloalkyl radicals, we may
mention notably the following radicals: piperazinyl,
piperidinyl, pyrrolidinyl, imidazolidinyl,
pyrazolidinyl, morpholinyl, thioazolidinyl, piperidyl;
tetrahydro-furan-2-yl, imidazolinyl, dihydropyrrolyl,
tetrahydro-pyrrolyl, diazepine, perhydro-1,4-diazepine,
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tetrahydro-pyrrol o[ 3, 4-c] pyrrol -2-one, tetrahydro-

pyrrol o[ 3,4-c] pyrrol e-1, 3-di one and 1, 4-di oxa- 8-aza-
spiro[ 4,5] decane, all these radicals being optionally
substituted: 5 - By heterocycl oal kyl al kyl radical, we
mean the radicals in which the heterocycl oal kyl and

al kyl residues have the neani ngs given above. Anong

the 5-unit heteroaryl radical4s we nmay nention the
&mmﬂahyﬁﬁdxﬁyrﬁnmﬁmas4Qefpyyf¢lthken9b 10 r adétcedBydro-

SUCh A ﬁzsxth' ﬁlt%j%‘sh%??a%%"i?l yl’rs‘gt‘ﬁzm%l yrazas

|]3@| W&z&l Yhi113-tRésd- i@z Ol ¥/ beilnk d@g@i&hany
pyrazo yI",” and isoxazol yl radicals. Anbng thé 6-unit

haﬁxﬂgﬂedadlcals we may 15 mention notably the

dyl radicals such
gyLLTYdy{a L;??ﬁ1§%$érg§ 318%1k9?51k¥ é%ﬁ%é an¢le mean

MHeAZragk cand tahr andlcoy thdi &aétserd\syc:bmtﬂqsbd and alkyl
het er oaryl radicals containing Least one
s B RS e@%%d"??%%ﬁ%ﬁl?ﬁYenn? P¥§en 20 and

oxygen, PE\%‘n JERheONs f19 1 X AR REAA0 PAGD¥A1SUGR may
as 3-benzothienyl, benzofuryl, benzopyranyl,

hrerdoifan atjle, ﬁenzépyra@iyaleenEHNI@éto?yﬁuryl thienyl

bhenz.ox onI t hi_gnaph I,nd I

4%9{;%wl c?%o&ﬁlnglggﬁﬁpy& ghgph?hgﬁ#gxkyr %rrOlYl
R YD 1yFie, condnﬂsgdlbet er oahladiatidatls, methnaynazolyl
mention nore particularly the radicals benzothien

SRRt e O |%@mlybr oxarRaretaH:, 3 bzt H%%%%‘Plyl
l%ﬂ?&&J#%%P'%%yréiﬁﬂ# %ﬁgaEQBXQZOI TdQEEEbﬁig
hy

i Soxazo oqui not | i sot hi azol'yl,
oxadi azol ylAmqryy athey|§- wyit d@atmoarw azefﬂytals we may

i.m di pyl, nrohyl ui azoI| g
t“?%r%fd{%o‘f% abn:l:ﬁi g%%l 9%19% & ® r?u"z Iy? gr% Fidyl,
| calgndei ng-wpti @y I y p‘»ymﬁiayl gd QSyﬁirai@ﬁnyl
for the heteroaryl radicals. -
pyridazinyl, pyra21ny1 and tetrazolyl radicals.
As condensed heteroaryl radicals containing
at least one heteroatom selected from sulfur, nitrogen

and oxygen, we may mention for example benzothienyl

such as 3-benzothienyl, benzofuryl, benzopyranyl,
benzofuranyl, benzopyrrolyl, benzimidazolyl,
benzoxazolyl, thionaphthyl, indolyl, purinyl,

quinoleinyl, isoquinoleinyl and naphthyridinyl.

Among the condensed heteroaryl radicals, we
may mention more particularly the radicals
benzothienyl, benzofuranyl, indolyl or gquinoleinyl,
benzimidazolyl, benzothiazolyl, furyl, imidazolyl,
indolizinyl, isoxazolyl, isoquinolinyl, isothiazolyl,
oxadiazolyl, pyrazinyl, pyridazinyl, pyrazolyl,
pyridyl, pyrimidinyl, pyrrolyl, gquinazolinyl, 1,3,4-
thiadiazolyl, thiazolyl, thienyl and triazolyl groups,
these radicals being optionally substituted as stated

for the heteroaryl radicals.
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- the termcyclic am ne denotes a cycloal kyl radica
containing from3 to 8 units in which a carbon atom

is replaced by a nitrogen atom the cycl oal kyl

radi cal having the nmeaning gi ven above and that can 5

al so contain one or nore other heteroatons sel ected
from0O, S, SO2, Nor NRO with RO as defined above, as
exanpl es of said cyclic anrné§ we may nention for

exanpl e t he-pyheoldedimytycpi peamdneyldemurgaohi oykloalkyl

pi perazjinyl, indolinyl, ri ndolLinyl, or 10 ,
t%éﬁéﬁ@ﬁr%QHFﬁépéPﬂy%IF§g¥%aF%,8t S ddt ML e pgarbon
optdpnald yrét;l@al;:teautx%i alhgitebgenatiesh, demy esybuga xy1

bei ngs but also the other mammal s. The term "Prodrug”
deadiesl a pwidiget theratmeanings gjeran aabbyenedndn thatp can
by, met abal.i c. mechani sns (such hydr ol ysig) to

AR A nere (BT BHadihe, Helitiatlls), Bgrectea
pfesiicd, ofs,f goryl an( by WM ariiigrae ay debddedrabpve, as
can be converted b¥ hydrolysis in vivo to its parent

frfaERt @S L notaldeCY@ @staings o W pryduiiensfon  for
f (1 tneonEai r bOXy; GEOUR: 630, DRorpholinyl,
R Ry Beh B at I ARA AR AR, RoTpholiny

rwipevhziny®, nay nmentndoel Bsykxanpl es pystigrdolginyl or

products. of fornula (1)_cqntalning hydr oxyl. QupP,. .
Stfe r%gy?ﬁ%quﬁgog%%PgﬁesFa FFF;?és,tﬁgg atggﬁlcgas being
tapt {ehLPly "BLBBei eateaxal ates, salicyl ates,

propi onates, succinates,  fumarates, nal eates,

met hyl ene- bfBeb-texmr BatERME holanategehynsq ePeings but
igﬁ%gigggtgghegimgmmggggoyltartrates,
t t

nmet hanesul fonat es, et hanesul fonates, 30
benzenesul f Dhat eermp-* Proidoreges et ss pyefetexyhat can

ul famat es and _qui nates. Particylarly useful.esters o

5 dHERRS EpEREG S TL0F) oM TORPERYRG, baper as
I RE1 PE BRI €6 a?'t%f:b!iﬁ@tf ISEM f6HAul&Si(@yes maeherample,
those described by 16 _

an ester of a product of formula (I) containing a
hydroxyl group can be converted by hydrolysis in vivo
to 1its parent molecule. Or moreover, an ester of a
product of formula (I) containing a carboxy group can
be converted by hydrolysis in vivo to its parent
molecule.

We may mention as examples esters of products

of formula (I) containing a hydroxyl group such as the

acetates, citrates, 1lactates, tartrates, malonates,
oxalates, salicylates, propionates, succinates,
fumarates, maleates, methylene-bis-b-
hydroxynaphthoates, gentisates, isethionates, di-p-

toluoyltartrates, methanesulfonates, ethanesulfonates,
benzenesulfonates, p-toluenesulfonates, cyclohexyl-
sulfamates and quinates.

Particularly wuseful esters of products of
formula (I) containing a hydroxyl group can be prepared

starting from acid residues such as those described by
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Bundgaard et al., J. Med. Chem, 1989, 32, page 2503-
2507: these esters include, notably, substituted

(am nonet hyl ) - benzoat es, di al kyl anmi no- net hyl benzoat es

in which the two al kyl groups can be bound to one 5
another or can be interrupted by an oxygen atom or by

a nitrogen atomoptionally substituted or an

al kyl ated nitrogen atom or Iforeover
Gumapaelidietrealyl, ) lenzeed es Chem.g. B8Py 32, page 2503-
4- (nor phol i nonet hyl ) - benzoates, and (4- .

850V pi pehasen- esR8rHentostede e, gl.'lé'é‘-abaay' 4- (Fbsfyituted
q%th RERAN Lt J R 0at egts sING 1GH BB BN BsdnMates
radicals of the products of formula (I) can be

dal i Whiédhortlest awd | edkyly gheupsrioaB dupeunghi Fparone

to person skil.l ed, | the, ant.,amng V.
BBRETEY. S SN T PTG IScahaRg) B0 g iliior by =
GARRQALRES . at oAMAG: 1 bita CRYP QLSS Dfutsed | fdrcakhomlkylated
i norgani c bases such as, for exanple, an equival ent of
SSErQgeTOfA M 285 BRYSEVER| t QRN NG LR 1 fenzoates,

gRgnesim og;- of 4 AIRBALHEY ThoRbARPLY -BREGDatME) Aand OF (4-
0 “exanpl e, net hyl ani he, propyl am ne, trinethyl am ne,
dilatyiyplipEmee i+l gty | abengoales., di met gyl et3ranoPani ks (4-
tris _(hydroxynethyl),.am no nmet hane, ethanol am ne,

Gyvdi ,eﬁﬁ%%ﬂi%Ekaﬁ?Rﬁﬁ?ﬁﬁ&ylanine, nor phol i ne,

benzyl am negnhddr 062t BExy! Y Hald.call Jidi Nerabishilgi n&f the
25 N—nethylglucanine, - anmong the conpounds of ..
eyedudtisc et oformyda af K| crBdikenl sat pfiedr fnpsterified

: a , gr u .as. . far agpl-g killed i
B S SRR T e i i BEpr Fo M°BBrBon skigled in
ahebeazryl cayongbowlylchank t mege akkyliod( radi cadnlanting
be substituted radj cals selected for exanple from
TR St She é%&ﬂQﬂiﬂg %ﬁmﬁﬁﬁ?é§0yl, acyl oxy,

a|ky|thi03-ﬁ”iaﬁoﬁPfﬂﬂﬁera@dﬁﬁdﬁﬁﬂﬁh 3%, fedlification,
exanple, in the chloronethyl, hydroxxgropyl,

hecirganist yasepr spchom oxEait ¥rTP AR hilt BHBIahant of

bd%ﬁdm, of potassium, of lithium, of calcium, of
magnesium or of ammonium or organic bases such as, for
example, methylamine, propylamine, trimethylamine,

diethylamine, triethylamine, N,N-dimethylethanolamine,

tris (hydroxymethyl) amino methane, ethanolamine,
pyridine, picoline, dicyclohexylamine, morpholine,
benzylamine, procaine, lysine, arginine, histidine,

N-methylglucamine,

- among the compounds of esterification, the
alkyl radicals for forming alkoxycarbonyl groups such
as, for example, methoxycarbonyl, ethoxycarbonyl, tert-
butoxy-carbonyl or benzyloxycarbonyl, and these alkyl
radicals can be substituted by radicals selected for
example from halogen atoms, hydroxyl, alkoxy, acyl,
acyloxy, alkylthio, amino or aryl radicals such as, for
example, in the chloromethyl, hydroxypropyl,
methoxymethyl, propionyloxymethyl, methylthiomethyl,
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di net hyl - am noet hyl, benzyl or phenethyl groups. By
esterified carboxy we nean for exanple radicals such

as the al kyl oxycarbonyl radicals for exanple

met hoxycar bonyl, ethoxycarbonyl, 5 propoxycarbonyl,

butyl or tert-butyl oxycarbonyl,

cycl obut yl oxycar bonyl , cycl opentyl oxycar bonyl or

cycl ohexyl oxycarbonyl. W ma¥7also nmention radicals
fdim&xhyit&miﬂeethphdibgnzyéawabpheeetwwlr@mompas such

as the 10 pethox P et hgxynet h radi cal s; the

acyl oxyal kyFY r & cF 5 g‘ﬁ‘éh XAl d{yﬁ oBAfkt hfor example

P Oyl OXYShdY ! L as aceﬁexympybxpaa%eh%yekamhcaulae for

al kyl oxycar bonyl oxyal kyl radical s"such as the
rﬁﬁamﬁy%arbonyloﬂveth@¥ﬁ9arb@anthyl r adi caFbpxygarbenyl,

|F.’Srg 8)?}%:&1%(]3 zggfonyl th¥>|r or Syeyi:u{:gﬁbgglcgrfoonyl

sal s can be ound

|¢yﬂwmpeplbmaﬁbo£?10 034 Sﬁsloﬁgnawdayedrbanmxy or
we mean radicals of the type -CONR6R7 as defined
SHRAEPRRX P ERFREPONYY - By al kyl - or di al kyl - ani no

radi cal, weygean ra%@cp%ént{bﬂ\hksthbaﬁsmﬂ%mé&dwf@h the
or radicals pre?erab ly have 1 to 4 carbon atons such

a@adﬁelyret hyleavebhql psbeyl , respdupgl , but:;u as  the
Ot vl bme%h" r%{}%?yr)gﬁ%(ﬁgaf%{,ﬁ He %yi ﬂ?alkyl

et am no;

maxpyém NGuwh bakyl pivvaboyl asiyhakhyll, i npévaddyloxyethyl,
branched, and the dinmethylam no, diethylam no,

AIHIRPSTEYE no radi c8Fs. The afGRFIBMFEAYS can al sothe
Mﬁ&fé\&rﬂén%ieé\%afkgpcy%&lmgh can,aptional |y the

ont-al n “an i onal heteroatom W may nention
fmﬂthnxw¢a2b¢mmﬂgwyrokmbphyﬁidazohwqthywolyadicals, the

5 S REEIR Bt ASEBIPELaZ gt sy and
pi perazinylaradiceal 6 Bhitel estef IV IecERADE heound
Sfaclxt' Se;ﬁa(.)nrlprrfg J'-_n 1E8:uropean patent EP 0 034 536.

By amidated carboxy we mean radicals of the
type -CONR6R7 as defined above or hereafter.

By alkyl- or dialkyl-amino radical, we mean
radicals in which the alkyl radical or radicals
preferably have 1 to 4 carbon atoms such as the methyl,
ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl or
tert-butyl radicals: we thus have for example the
methylamino, ethylamino, propylamino or butylamino
radicals, 1linear or branched, and the dimethylamino,
diethylamino, methylethylamino radicals.

The amino radicals can also contain one or
two heterocycles which c¢an optionally contain an
additional heteroatom. We may mention for example the
pyrrolyl, imidazolyl, indolyl, piperidinyl, morpholinyl
and piperazinyl radicals and especially the
piperidinyl, morpholinyl or piperazinyl radicals.

By salified carboxy we mean the salts formed



10

15

20

25

30

for exanple with an equival ent of sodium of

potassium of lithium of calcium of magnesi um or of
ammoni um W nmay al so nention the salts fornmed with
organi ¢ bases such as nethylam ne, propylam ne,
trinmethylam ne, 5 diethylamne, triethylam ne. The
sodiumsalt is preferred. Wien the products of

formula (1) contain an am rid radi cal salifiable by an
goird extanipd eunvdisrtstamndeqthwalehesefs@add wf, axf dertasdium,

formp rt of | nvent mention the
tg\w é:bgI b‘ilall"'l’ﬁ/‘é‘?ocﬂ oF‘F‘gn8FlHé'[ I?gnesfgﬁng?ﬁ%lum we

ﬁi%'ydsai% aeailon The addidd orogakblS Wit efkganie dbases

inorganic acids of the products of fornmula (1) can

5uCH or asexamptleylanensal t PTRYEINGREH t Heriméthylamine,
?& %C Ii.la(r)nr 'Fr)f] dslgt@'{% L201UN Gre hydr‘[‘h‘éd' Csoﬁ&hfn’ C.salt is

OfiC, “propionic, acet
b&bﬁbuaﬁﬁacetlc form c, benzoic, nalelc fumaric,
succinic, tartaric, citric, oxalli

|
aspartic, A& bFReadredudtf OF %}ﬂ o # nicOkATRs an
Hﬁ.@loasr%zgicﬁiawlq ZGLWEL hgoesal f gplig act da.s understood

anesulfonic acid propanésul fonic acid, the
&hlayl ditdelsfeonisalds do B udteids foksexafpre part of the

TERNSESY [0 cndl) Do ity Defd- eLiRBediiidid by

oni ¢ acrds such

b@l’d&@t@ﬂldrfﬂ:l’lld?r afd ttheaaisksd htord g | &é 5ds f fmi:ceaainpi;e 25
It may be recalled, that stereoi soneri smcan

defined br J& y2RQithen| S6d&S SHidt Eﬁﬁﬁﬁﬂrﬁd§rha’tﬁ?1ﬁganlc
L8 £AMR ST Lyet ugégdg@:rt%u' 8% RdimbAaWhiigh tBanvabéoustfor

groups are arran ifferently I n space, such as
ectaaiglye i n tﬂmelossbétst utfeermsd| oWeékhnedhen viiydreehtoric,

stituent _ c |nthe axi_al ori
g'éféfrﬂ d‘:r?mlca(ndh?'?il Cous”p&Edcel e ro?‘g??%halﬁosimorlc'
AL, on%da‘ncet hanel faidMeddenese, Hofemetc, t Hesrzoic,

i's anot her’ type of stereogisonerism due to different
SFasid, alfpaﬁgfémant sucginiicyedtatbariCuent3traft he?Xdhic:

%ﬂ%)&ﬂ%ds éi{ért fcg, ascorbic acids, the

alkylmonosulfonic acids such as for example
methanesulfonic acid, ethanesulfonic acid,
propanesulfonic acid, the alkyldisulfonic acids such as
for example methanedisulfonic acid, alpha, beta-
ethanedisulfonic acid, the arylmonosulfonic acids such
as benzenesulfonic acid and the aryldisulfonic acids.

It may be recalled that stereoisomerism can
be defined broadly as the isomerism of compounds having
the same structural formulas, but in which the various
groups are arranged differently in space, such as
notably in monosubstituted cyclohexanes in which the
substituent can be in the axial or equatorial position,
and the various possible rotational conformations of
ethane derivatives. However, there is another type of
stereoisomerism, due to different spatial arrangements

of fixed sgsubstituents, either on double bonds, or on
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rings, which is often called geonetric isonerism or
cis-trans isonmerism The term stereoisoner is used in

the present application in its w dest sense and

therefore relates to all of the conpounds nentioned 5
above. The present invention thus relates to the

products of formula (1) as defined above and in the
present invention in which-Rl9represents al kyl and

at keqy) , wipitdrondlsl yof t8nsubslledit epbonRE riepr ésomegrism or
al koxy optignally ,substjtuted_and R3 represent.s al k .
P AR KO, LGONESTaM y iBs teE i CRRCT BpPetents et in
hyls 00gPegbAM RGen s aAd the Gyidst al keM¥e and
and al kyl radical's, optionally 15 substituted; R5

rdperetore aahateRercat 8iloroh HdlgeemposRds haentioned
al kgl al kenyl and al koxy radicals represented by R1,

F@l,) Y8 or R4 bei ng optionally substituted by one or

nmore identitThe Osréséher eivedit tadi deiss sededattess f tam the

RESeF o0 nEsRm g D) oot ShedZghioey ‘488 !in ene
QOB M BALL ARG -N(RI1)- C (=0) - ORIO:
RRIL) -C (=0 -NR6R7; alkyl, alkoxy, alkylthio,

Bkl oalvepreseatter ocyelballkyl ,aphenylaldeanylps  optionally
het.er oa optionally substituted; R6 and R7, which
n%’f/b%‘él{%!éﬁ?rcal or different, are selected from

hysir opepresent e alkyky opchioahkyl, bebsrdacutledal kyd R3
phenyl and heteroaryl radicals, all these radi,cals

besPEeepRtBnatkyl 3BdsabsPrYut OBT16P3d eSS Y 9%
a0l BLoLLELeW thd Nydl 44 09CHLBAO Mhalidgeh Gt dfieYadde the

boun eterocycﬁti C raoglcal unsat urated or el se

payanal | y elkioxlyl y ssudir at edkydde upiifaldsio 10pbapnglly
aErJu é:g{]tt:gégépg one or nore - 20

R5 represents a hydrogen atom or a halogen atom;

the alkyl, alkenyl and alkoxy radicals
represented by R1, R2, R3 or R4 being optionally
substituted by one or more identical or different
radicals selected from halogen atoms and the following
radicals: hydroxyl; oxo; nitro; -NR6R7; -C(=0)-NR6R7;
-C(=0) -R9; -C(=0) -0OR10; -N{R11) -C(=0) -R9; -N(R11) -
C(=0) -OR10; -N(R11) -C(=0) -NR6R7; alkyl, alkoxy,
alkylthio, cycloalkyl, heterocycloalkyl, phenyl and
heteroaryl, optionally substituted;

R6 and R7, which may be identical or
different, are selected from hydrogen and the alkyl,
cycloalkyl, heterocyclocalkyl, phenyl and heteroaryl
radicals, all these radicals being optionally
substituted;
or alternatively R6é and R7 form, with the nitrogen atom
to which they are bound, a heterocyclic radical
unsaturated or else partially or fully saturated made

up of 3 to 10 wunits and containing one or more
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heteroatons selected fromO, S, N and NRB, this
heterocyclic radical being optionally substituted; R8
represents hydrogen, acyl, al kyl and phenyl,

optionally substituted; 5 RO represents al kyl,

cycl oal kyl, heterocycl oal kyl, phenyl and heteroaryl,

all these radicals being optionally substituted; R10
represents the val ues of R9 Zhd hydrogen; R11l
hereesmtany dsalgmrted afkgin oPti oSal | W End NR8, this

Rt ar ey s e S e arbhyy Fepsil EupRar
whi ch can hg re@égggggggsby H¥rdden R8, aBPl, RLAINyIRl land

or which can constitute substituents of Rl, R2, R3 and
Phery las opdljonml khesyeseivebed ¢ radical that R6 and

C Lth t nitr to
O e s M i - e
ipdeniytical and diHdtermsdryhdi calld setlesed fadmdadlsogebeing

atons and the foIJovvi%g radi cal s: hydroxyl; oxo;
RPN o \BHRPE YA kyl ; carboxy free or

estenidd@be 0te vOISs Sy dkoxyabkayirog8hRo being
optional |y substituted by one or two identical or,

&Y er enepredeosbs sehydregenfromi he adfyl al kgptionally
Rhenyl..and phenyl al kyl radicals, thenselves

osf)lt%l%nla l1q;yec{s)’ubst ituted; pyrrolidinyl, 25 piperidyl and

pi per azi nylthd hesibledbxgs oplkedahliy, syl ut ecydloaliyl,
or nore radicals selected_fromthe follow n

PseracEC KAk oRy . BPRPYL.al &G, BSLEGRRTYRr ecrafiicals,

seryd fhed, ph e | g7 al k¥l , ropheny Ad
gﬁielr?;/ aéf{rslbgp?iegkgléﬁgtggb% %ét(')édl;wéo the above Rid

sk whigheogh apdsphiémplealsubsttagintas sobeRdg R2, R3 and
RS S AL BB ROR 0 TS AR Sne ana 27
i C&bsm hydeaxythenidiOroge@natdh KWo @hichal khey, are
gﬁ%gscil,gggginﬁ%ticoéﬂablolxy fsﬂﬁgtﬂugiéerﬂ;'ggé or more
identical or different radicals selected from halogen
atoms and the following radicals: hydroxyl; oxo; nitro;
cyano; cycloalkyl; carboxy free or esterified; alkoxy;
OCF3; hydroxyalkoxy; amino being optionally substituted
by one or two identical or different radicals selected
from the acyl, alkyl, phenyl and phenylalkyl radicals,
themselves optiocnally substituted; pyrrolidinyl,
piperidyl and piperazinyl, themselves opticnally
substituted by one or more radicals selected from the
following radicals: hydroxyl, alkyl, alkoxy, carboxy
free or esterified, phenyl and phenylalkyl; alkyl,
phenyl and phenylalkyl optionally substituted;
the above alkyl, phenyl and phenylalkyl
radicals being optionally substituted by one or more
radicals selected from halogen atoms and the following

radicals: hydroxyl, nitro, cyano, alkyl, CF3, alkoxy,

hydroxyalkoxy, OCF3, carboxy free or esterified, amino,
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nmono- and di -al kyl am no, phenyl, pyrrolidinyl and

pyridyl; the phenyl and phenyl al kyl radicals being
noreover optionally substituted by a di oxol radical;

5 all the above al kyl, al kenyl, al koxy and alkylthio

radi cal s being linear or branched and containing at

nost 4 carbon atons; all the above cycloal kyl radicals
containing at nost 6 carben2atens; 10 all the above
hesres-0ar ghdand inet seycayncina) Ky pheagilcal spyxoot fdimyy and
at npst_ 10 carbon atons; said products of formula (1)

Y Y hi al | possible isoneric forms: racemic,

et | ekt afda dbRehPIEPkFOMEELG i cASsWebkiag t ABreover
addition salts with 15 organic and inorganic acids or
wptieonably csuhgtitnbedahycabddexodf regil¢adrioduct s of

products of SHbr nih (FOLE GRTEKGA aBeRsiana | RLEREY - and

products of as de ove

L BeENthidvertadiredls Wwbebng0 Riideepr esett s atdeydthed and
alkeny!,,optionallg substjtuted; R2 represents
LRGN HE | BhaP§t shbSarPOReALORS ir epresent s al kyl

aé%l aL KQX¥%p %@iéy@lléaué#@%éa%s@' JRhtBRIGREUE hB8t 6
hydr ogen atghl hal ogen at ons and tﬁe cyanolgﬁg al kyl
reatflocth satapsional |y substituted; 25 R5 represents

ML OBRE S BEPerpE ) S, PSRN A0 Vasicao

abheabhliyg stbsbktut edchybeneatbmanre i dentical or
different radicals selected from hal ogen, atons; and |,
tFRLq oINTRAURF B0 Afadfeamylany df dxlpeingRery; all possible

~{LEMEORY Caf&fw free qracle%?itcefi fiednaaltkomeric and
et erocycl oal kyl, %eteroary and phenyl optionally
siim$iexeetisbyenhe, orsnmovel 1 dewst i Tl  addigibhersaits with
radi cal s sel ected from.,al ogen_ atons and .t

h .
(HITM T PAG carS Sox o fr L 8T cydidt soRgnic  and

2norganic bases of said products of formula (I).

The present invention thus relates to the
products of formula (I) as defined above and in the
present invention in which )

Rl represents alkyl or alkenyl, optionally substituted;
R2 represents alkoxy, optionally substituted;

R3 represents alkyl and alkoxy, optionally substituted;
R4 represents the hydrogen atom, halogen atoms and the
cyano and alkyl radicals, optionally substituted;

R5 represents hydrogen or halogen;

the alkyl, alkenyl and alkoxy radicals
represented by Rl1, R2, R3 or R4 being optionally
substituted by one or more identical or different
radicals selected from halogen atoms; and the following
radicals: hydroxyl; -NR6R7; -CO-NR6R7; carboxy free or
esterified; alkoxy; heterocycloalkyl, heterocaryl and
phenyl optionally substituted by one or more identical
or different radicals selected from halogen atoms and

the following radicals: hydroxyl, nitro, cyano, alkyl,
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CF3, carboxy free or esterified, al koxy and phenyl; R6
and R7, which may be identical or different, are

sel ected from hydrogen and the al kyl, cycl oal kyl,

phenyl and heterocyclic radicals such as 5

pyrrolidinyl, piperidyl, pyrimdinyl, thienyl,

t hiazolyl, pyran, furyl, tetrahydrofuryl,
tetrahydrofuran-2-yl, imdazdinyl, piperazinyl,

iQFdg| darpmuy dimse hmnzemye:ailfiqdui nall}bxypynﬂdyhenyl
purinyl and nor [ r ad , all these di.ca

10 bei ng optd ong{la gﬂt{sti‘f’hf"é JE¥a) ¢t ?naﬁ%&%}cﬁé or
G RSy M gkt fbéi@ct@at [FREN B?@B‘bgén\/\/ﬂix&h they arkyl,
bound, a heterocyclic radical ected fromthe

Icglqlmaldgflr.adPMMyl apdr d@rm%wclm d&rzaéisﬂalls such as
1.az azepl peri i ny
(AR i azepl epedapiner | e REBRN MY ehienyl,

[thidAtdasgane; pyr rpzh;dri, di hy dfwpyd r oI yI tetrahydrofuryl
tetrahydro rrol yI tetrahydro
RTTRB] Q@/ T30y 1- tJéH%ﬁ‘%faJrH%Jyrrol o[%lﬂeraZlnYl

i '-2-%% &@erl%éﬂfi Ilny imyIyDdol ipytidyl,
20 tetrahydro qu| nol ei nyl ; O%I azol i dldrl1u Y pyridy

maphirhylr | apld; marphodingl oradicabg ol ﬁiy'll threge radicals

radi cal s all o]y y substltuted t he al kyl,
&?elﬁﬁﬁ é?}tdl%éﬁbgjr%g@u? %11%%(1%%3'3 t hat can be

represent ecbby aRt sah tRedsyy WRlsl asdt e7 Form, with the
het erocycl e that can be forned b%?ORG an

e
MHIRAESD aRBAT G WHRICR hEReYr & u]ﬂaungm ﬁg%etemcycllc
donal Iy séﬂ@i %&Utegrgﬁ ON@HR KA YRHLR! S radicals:

sel ected from ogen atons and the foll owng
roeyati ol 353 4 kgl oxyIJ,mlcta@c?lmlt r o} @m@olzhr boxydiazepine;

or, estelfled . am no

S ey by ingt O eyl {itatyaro-1, 4-
B £ inesel ected sFleQa acyl, [al kybBechyédroxyal kypyrrolyl;
al koxyal kyl , phenyl and phe I al kyl opt| onal |
stithstdneReeEo ¥ 1 ol | diiRATahYAFRRYERPLYbi per az‘%/‘ﬁ'iﬂF?hYdro"

%Wéol@ﬁ,@lc%rofﬁ, 1-tetrahydro-pyrrolo(3,4-
clpyrrol-2-one; piperidinyl; indolinyl; pyrindolinyl;
tetrahydro-quinocleinyl; thiazolidinyl; naphthyridyl;
azetidine; or quinazolinyl; these radicals all being
optionally substituted;

the alkyl, phenyl and heterocyclic radicals
that can be represented by R6 and R7 as well as the
heterocycle that can be formed by R6 and R7 with the
nitrogen atom to which they are bound, being optionally
substituted by one or more radicals selected from
halogen atoms and the following radicals: hydroxyl;
oxo; nitro; cyano; carboxy free or esterified; alkoxy;
OCF3; amino optionally substituted by one or two
identical or different radicals selected from acyl,
alkyl, hydroxyalkyl, alkoxyalkyl, phenyl and
phenylalkyl optionally substituted; pyrrolidinyl;
piperidyl; piperazinyl; alkyl, phenyl and
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phenyl al kyl optionally substituted; the above al kyl,
phenyl and phenyl al kyl radicals being optionally
substituted by one or nore identical or different

radi cal s selected from hal ogen 5 atons and the

radi cal s hydroxyl, nitro, cyano, alkyl, CF3, alkoxy,
hydr oxyal koxy, carboxy free or esterified, phenyl and
pyridyl; all the al kyl and-a?koxy radicals being
Ipheegyrl adrky brepichenh bl sobstibiihgdat nost 4 car bon

atons; 10 sai d products af f.ormul |} being in all

possi bl e !§§H§r!@ngFnBF’ nic?ﬁsﬁgkti icS%%%ylalkyl
dizaste el perBy Cop@foMBl lyasudi: atldidd obysabhé Wrt hmore
organi ¢ and i norganic acids or wth organic and

ildanyairal basedbiferert prodiced sof sebeated (Erem 1Balogen

e t Jd.vept | u s tQ. ts
Fiort S3EH) SR REa A A ARSI Rt
aRB Roalievey | hrytieariyalkoxst, alcadtbabgy £l 6 esdeRified,
whi ch may be ident#cal or different, are sel ected
fRQﬁﬂ¥%1.9@uﬁ¥E&§Y ydrogen, 20 al kyl, hydroxyal kyl,

RNy oldiydl nyhighky! anpi Pankeyhal kxbi calispepazhgyl aikyhr or
phenyl and pheényl al kyl in ich the alkyl, phenyl and
pisnchadand aeprbatning aptefhl fycazhpsdt REQMEd; or

al ternatively. an . o hih |Lir0ge

25 atomtoé %ch%é{%’g%/ﬁ;trsg E’gung,ghgﬂ%ét egggycﬂ%%%g in all
s il 1 e sel eonhedi &r offoiche :f oldawentig: ,r addrattsiomeric  and
thi azolyl; diazepine; perhydro-I,4-diazepine; .
LIAAGHRRAPRISH¢ ol aﬁe,w@a}/ p§er fihe- %ﬁ@}EbPBeﬂa&ﬁ% with
BYRhodd nybng Pipekegnid - ftiad hese radical ohpld: d
optionally n30 éubg?%ﬁuted; t he above al kyl , dﬁgﬁyl a0
dmbygaeratiages ofdsesdfispuedwetrs af tpcmudeerddiycl e

that can be_ fornmed by R& _and R7 w t he_ni en
atomto V\hie%lhet ﬁeﬁfsa%%t blcgll}’rﬁad'ftlboé} nétl?lcl)lpti 5%%%‘1&%% to the
pihsdudil esf bjoanelRr (IPr&s2defined above in which

Rl, R2, R3, R4 and R5 have the meanings

stated above and R6 and R7, which may be identical or
different, are selected from the radicals hydrogen,
alkyl, hydroxyalkyl, pyrrolidinylalkyl, piperidylalkyl,
piperazinylalkyl, phenyl and phenylalkyl in which the
alkyl, phenyl and piperazinyl radicals are optionally
substituted;

or alternatively R6 and R7 can form, with the nitrogen

atom to which they are bound, a heterocyclic radical

selected from the following radicals: thiazolyl;
diazepine; perhydro-1,4-diazepine; l1-tetrahydro-
pyrrolo([3,4-c]pyrrol-2-one; piperidyl; morpholinyl;

piperazinyl; all these radicals being optionally
substituted;

the above alkyl, phenyl and piperazinyl
radicals as well as the heterocycle that can be formed
by R6 and R7 with the nitrogen atom to which they are

bound, being optionally substituted by one or more
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identical or different radicals selected fromthe

hydr oxyl ; oxo; piperidyl; alkyl and phenyl radicals,

t hensel ves optionally substituted by one or nore
identical or different radicals selected fromthe 5

hal ogen atons and the hydroxyl, al koxy and

hydr oxyal koxy radi cals; the phenyl radicals being
noreover optionally substitdded by one or nore al ky
mménnﬂcaltfmra]&yffandnalkwnﬁipadﬁcamﬁhﬁﬂﬁQﬂniﬁgﬂmt the

st 4 .10 carbon_atons raduct s, of . for |
%drﬁj”ﬁyr} ial Pxoposng?Elﬁiggner?]?c%r Fd rQELSﬁlygu fadldals,
eRRMJORRId C 8PeliofhBser @bE¥TRUted asbyel bnas tdie more
addition salts with organic and inorganic acjds_ or

Wfftehltdrqydnl @Janddligerﬂbﬁgaﬁaélga@,gs (ﬁelseé:,t@dp o@iﬂﬂ‘s the
Harl QIR 2 St dms NE 30 GO tﬁ?ﬁ?[&?? L and

t he producFS of formul a defined a ove

Ihydex#alﬁaxyF%hdi&blé%-and R5 have the neani ngs
%Glen above and R6_and rﬁlch may be |dent|calt 11
i f fRPFHL ar@aééF@&?ed FIHShy iSSPV ky| OPEronatly

hyivnal dad b§PYc‘Sr!ié’| oHifyt&l Kvky1 pagikdykal kyl,

pi perazi nyl al Kyl , phenyl and phenyl al kyl radlcals in
wiiechaflhylal kypil, abeoyy aralitpls agoitaitbdicales apest 4
| nml%ésubst|tuted 25 or alternatively R6 and R7
Ié%f T t he nitrogen atomto which they are
attached a swi®er vty adtfcaformeltactem f bemrighein all

follomnng radi cal s: thlazolyl di gzepin
1 Msgm%gbﬁlngorms racemic, enantlomerlc and

kﬂ%ﬁ%&y&{é&b{éfﬁ o[ 3g4 v&JJRN r 58l AdPNgaapt pehi @1t s30with

perazinyl; all these radicals being
@p@anmdIyasdbsunpmgenlctheqﬂﬁWe arkyWitphemugagHe and

N L T
whi ch they gH& 28bject of the present invention is thus
the products of formula (I) as defined above in which
R1, R2, R3, R4 and R5 have the meanings given
above and R6 and R7, which may be identical or
different, are selected from hydrogen, alkyl,
hydroxyalkyl, pyrrolidinylalkyl, piperidylalkyl,
piperazinylalkyl, phenyl and phenylalkyl radicals in
which the alkyl, phenyl and piperazinyl radicals are
optionally substituted;
or alternatively R6 and R7 may form with the nitrogen

atom to which they are attached a heterocyclic radical

selected from the following radicals: thiazolyl;
diazepine; perhydro-1, 4-diazepine;
1-tetrahydropyrrolo[3,4-clpyrrol-2-one; piperidyl;

morpholinyl; piperazinyl; all these radicals being
optionally substituted;

the above alkyl, phenyl and piperazinyl
radicals, and also the heterocycle that may be formed

by R6 and R7 with the nitrogen atom to which they are
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attached, being optionally substituted by one or nore
identical or different radicals selected fromthe

foll owi ng radi cals: hydroxyl; oxo; piperidyl; alkyl

and phenyl which are thenselves optionally

substituted by 5 one or nore identical or different

radi cal s selected from hal ogen atons and hydroxyl,

al koxy and hydroxyal koxy T & cal s; the phenyl

rratiacalexd nmobebugr dpdiimnadpty oaabkegitutledt ikt edebyprongore

ar re alkyl radigcals; 10 the.alkyl and alko
9§ Céﬁtoﬁ?%i n‘ghg?‘gfé st T2t glr{%"on Sa%qloer%t;eds(gi rom the
FAdwinP rd®idad 8. (hyabekq ;i oxal;| gifedishfeyr i€lkyl and

fornms possible: racemc, enantioneric and ,

ditesngr eshicherdns hBemeplvas tPrtherRtlvn S3dsts thted by
bhor ganig @g]diaggrtqmgc 81 O e r%th 2583059 s2NCelected
i-nor gani CDases of sai products of fornula M One
Suhynect Hodlddien pr eseamnsi nveantdi on hysirdxysl , t heYeadpct sand
of fornmula (1) as_.defjned above in which Rla ‘
F’é’&%ﬁ@‘?@%r C345fkyl optionally substituted 20

heone DekPpr € i dgatbadk or mdrklRleant Hiisig t uedpBionally
sel ected fromthe hal ogen atons; the al koxy radical,
st i o Ry | gne LS tneTe edl Byl hyadeggl sor al koxy;

‘(:}eel Legh?)ai arﬁ%ﬁéxeg%Fggﬁer o%’iﬁlg'r@ac -Sgi( @ﬁ%‘%fgnadt most

R3aanMurchatays pe i dentical or different, represent

al koxy; Rda represents the drogen atom__hal qgen, .
S0 PYPRUCEHS 0RE| FE™UAG CQ?V% PHENI ciBoA L ckpomeric

£y Phenyoggigdiecal s wWirhbephenyl opthanhbMeric and
substituted by -OH or 30 al koxy; and the cyano and

Alladtarmtiicsomsriops | 8falwell sabsttihait @@dbly1ene seltforwith
identi.cal or.different . radi selec fr en
SRS oy 10ERBRy < e, o8 LAt T R Tana
tikicapheid vidanydf redi & apsodudt shefr adrmala NRGR7 as

defined in any one of the other clains; - 26 |, )

One subject of the present invention is thus
the products of formula (I) as defined above in which
Rla represents hydrogen, alkyl optionally substituted
by one or more identical or different substituents
selected from the halogen atoms; the alkoxy radical,
itself optionally substituted by hydroxyl or alkoxy;
the radical NR6R7 or the radical -C(=0)-NR6R7 as
defined in any one of the other claims;

R2a and R3a, which may be identical or different,
represent alkoxy;

R4a represents the hydrogen atom; halogen atoms; the
dioxolane radical; the -CH=0; -CH=N-OH; -CH=N-phenyl
radicals with phenyl optionally substituted by -OH or
alkoxy; and the cyano and alkyl radicals, optionally
substituted by one or more identical or different
radicals selected from halogen atoms, hydroxyl, alkoxy,

phenoxy or thiophenylsulfanyl radicals and the radical

NR6R7 as defined in any one of the other claims;
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R5a represents the hydrogen atom and the atons of
chlorine and fluorine; said products of formula (1)

being in all possible isoneric forns: racemc,
enantiomeric and 5 diastereoisoneric, as well as the
addition salts with organic and inorganic acids or

Wi th organic and inorganic bases of said products of
formula (1). The present invédatiron thus relates to the
products ofRfar nukprésenas dehenedydbogencortesgponddngthe

10 to fo I la): a_R3a R4a N (la) RSa N 15 H
~§§%F?i?ﬁaﬁ?ﬁﬂél?%aaggpfgggﬁﬁgealkyI optional ly

SaSd | todRthds t e Fadmeakh NRER7 weifgf ifedaahovpossible
R2a and R3a, identical or different, represent alkoxy;
ZequRr tepr esdinmENg he hy dEeRFH Gt om  RERSFEPMETGH andand
|0 o CYA00; 80le PLEY! JPUER] S JPUIRLALLN; RIBR! 1416 witn
by oné ~or nore ratlicals Selected fromhalogen atons,
tdwgamd Koxgndadiiealrsyaanics t hectadi calr NRGRA asorigédnied and

apove 25 R5a represents . the gédroge% t om and %ﬂlorine

SRPTIIRT | PRSGE oftE; SSARIPEPEHEESs O5f oM P (Ha)

being in al Jchéocsf%@ééntl SIHPLRECL Q" Mriud 2GR/ Tdbes to the

enantionmeric and diastereoisoneric, as well as the ‘

apduces saft Soxrmul aB30( Y gaai dediigachakpie ccatrgspending
it h.or | C . I norgani c bases of said products of

¥€ﬁr€1€ﬁﬁ$a)sfgﬁbtably R6 and R7 can form with the
nitrogen atomto which they are bound, a heterocyclic
radical selected fromthegfol Ry ng radical s:

thiazolyl; - 27 z ®

(1a)

in which:
Rla represents alkyl optionally substituted by the
radical NR6R7 as defined above;
R2a and R3a, identical or different, represent alkoxy;
R4a represents the hydrogen atom, halogen atoms and the
cyano and alkyl radicals optionally substituted by one
or more radicals selected from halogen atoms, the
alkoxy radicals and the radical NR6ER7
as defined above
R5a represents the hydrogen atom and chlorine and
fluorine atoms;
said products of formula (Ia) being in all possible
isomeric forms: racemic, enantiomeric and
diasterecisomeric, as well as the addition salts with
organic and inorganic acids or with organic and
inorganic bases of said products of formula {(Ia).
Notably R6 and R7 can form, with the nitrogen
atom to which they are bound, a heterocyclic radical

selected from the following radicals: thiazolyl;
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di azepi ne; piperidyl; norpholinyl; and piperazinyl;

these radicals being optionally substituted as stated
above; Thus R6 and R7 can form wth the nitrogen 5
atomto which they are bound, a thiazolyl radical

di azepine optionally substituted by an al kyl radical;

pi peridyl optionally substituted by hydroxyl, alkyl,

hydr oxyal kyl or pi peridyl;-n®7pholinyl and piperazinyl
ahitd 2xiney; Subspetiided; bym@m@hmiunykzichndicpiperaimnyl;
different radicals selectedq froqmthe oxo, alk

d
PR RS (hRPES| CBELGRALINAl Py BbERF E AF bytated

; hore identical or different radicals sel ected
fromthe hal ogen atons and the hydroxyl, alkyl, al koxy
and hydr oxyBinkex Rér aand aRy. a&n Mficempar vithl &tley Rétrogen

Heom o, “h2Tor BHEF: TS o BIEr adt nyPLPARLOAl TdEeal;

id Ainey  ophshiall Uke dsiblys ©DEubed Myye aderam@aj padical;
different. radicals selected fromthe oxo, al ky

PHRFALB0L 1 RRtIARRL khe FEISFES IR ok | DiragmEviLe o Sy,
;Hé{ e ey%{]f KPPl & 8?&&‘{96 107 m@ﬁ? l}}y T adigql ﬁl?era21ny1

rom -t n-ato the hydr oxy
aip@iqnalkpxysmlthym@xw kene ram cabge Théeptéser'—ht or

\Y ion thus,.relates to th roducts of fo La
(4” PR | i Br ke RfRoRRhEs o, ralfa and
AYER NI 1 e@h@h@éqwe@dosﬁlbhaaqb»ecbasstﬁeatéhe by
hydrogen atom and the chlorine and fluorine atons

Qnel prodiers dfemdimala oF) dHidhifRrent aF—”Iad|§r§§§|5bl gelggted

r f a n
dlaste$20|§ég§?|5 %ggh&%l asE?Engggg]tloﬁ sgl 't#koxy
Gy riyd oy a Hosxgpnrad acalls . or mnth organic and

i norgani ¢ hases of said pr duct o] la (I) ,
present i nMRRT o RIS HETdYesR ?o Eﬁ“ ot Jeorm)® with

the nitrogen atom to which they are bound, a
morpholinyl or piperazinyl radical optionally
substituted by one or more identical or different
radicals selected £from the oxo, alkyl and phenyl
radicals, themselves optionally substituted by one or
more identical or different radicals selected from the
halogen atoms and the hydroxyl, alkyl, alkoxy and
hydroxyalkoxy radicals.

The present invention thus relates to the
products of formula (I) as defined above in which R1,
R2, R3 and R5 have the meanings stated above,
and R4 1is selected from the hydrogen atom and the
chlorine and flucrine atoms,
said products of formula (I) being in all possible
isomeric forms: racemic, enantiomeric and
diastereoisomeric, as well as the addition salts with
organic and inorganic acids or with organic and
inorganic bases of said products of formula (I).

The present invention thus relates to the
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products of formula (1) as defined above in which R
R2, R3 and R4 have the neani ngs stated above, and R5
represents hydrogen and fluorine, 5 said products of
formula (1) being in all possible isomeric formns:
racem c, enantioneric and diastereoisoneric, as well
as the addition salts with organic and inorganic
acids or with organic and -i4®rgani c bases of said
praductts off foormuilka ((3) 49 deéfipedsahovenvention thus

relates to e odycts. o roul.a ( as def.i ned
ABovERL SR e%ﬂndﬂ%g 0 "Fb‘% n%?a%u(a%e) kﬁﬁz%‘eﬁ?ﬁ‘n%% repated
Mydsidd) RSb N in which: NHRDb represents al ky
containing 1 to 2 carbon atons_and optionally

Ak (RS reRresent sy Hersed and piperafnyl 20

radical, it ' Yy ~gUbst | d a Iyl 5

radi cal , Rf%gg%dgﬁgggﬂﬁ!en??caFB%%H%gffg?%n?Féjﬁy in all
peeidend  al komgr { oot AbkpsOCHI pdeoli o epragsaritiondeic  and

hydr ogen at om hal ogen at and .t he . CH2NR6R7 .
R e LIPS nGSRMSIL (8P| O oBOUAELRBp Salts with
ISRfASNt Sahy dr 9gerqand of | uride, &2 dwatddudrgafic and
formula (1b) being in all possible _isoneric forns:
dacsrganiekaseomef i sabddoradagtar ebi Soraria, (&2 -wel |

as the add!%&” dehtM 40,30, 9 JANIG AN LAGEGAN €6 the
acids or w organi ¢ and i norgani ¢ bases of said
praditcitss obf f dbrmuda( | (1) #eodgfthedpradfoara ecbpresponding
of the invention, we may nmention nore particularly
ttr?ef?i’r“?iﬂ]t?ctgnl))f formula (1) with the follow ng nanes:

- 29

(Ib)

in which:
R1lb represents alkyl containing 1 to 2 carbon atoms and
optionally substituted by a morpholino and piperazinyl
radical, itself optionally substituted by an alkyl
radical,

R2b and R3Db, identical or different,
represent alkoxy (notably OCH3)
R4b represents the hydrogen atom, halogen atoms and the
CH2NR6R7 radicals, with R6 and R7 as defined above,

R5b represents hydrogen and fluorine,
said products of formula (Ib) being in all possible
isomeric forms: racemic, enantiomeric and
diastereocisomeric, as well as the addition salts with
organic and inorganic acids or with organic and
inorganic bases of said products of formula (Ib).

Among the preferred products of the
invention, we may mention more particularly the

products of formula (I) with the following names:
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- 5, 6-di net hoxy- I -net hyl - 3- (1H pyrrol o[ 2, 3-

b] pyridin-2-yl) -1Hpyrrolo [3, 2-b] pyridine, (16) -
5, 6-di met hoxy-1 - (2- mor phol i n- 4-yl - et hyl ) 3-

(1H pyrrolo[ 2, 3-b] pyridin-2-yl)-1Hpyrrolo[3,2- 5

b] pyri di ne, product 20 -

5, 6-di met hoxy-1-[2-(4-nethyl -pi perazin-1- yl)ethyl]
-3- (1Hpyrrolo [2, 3-b] pyrddin-2-yl) -1H

pyrrol o[ 3, 2- g ,BHd hetshoxXP2) -methyl-3- (1H-pyrrolo (2, 3-

- (4-ch].oraq- | | o] 2, 3- jdin-2-yl)-
B gt R TRALTAE 0t FoT BV BT Bge 1 dPRL. (30
- 3-(4-chl ar o5 I+ D Ay~ B= b2 Pr6EPh812nYh)yl-ethyl) 3-
5, 6-di net hoxy-1 - (2-nor phol i n-4-yl -ethyl)-1H
py-@rp 1o %q Iyplirpedins2yyl) - 1H-pyrrolo(3, 2-

~(4- . -1 H lol2,3-b idin-2-yl)- 15
%,]%)-Y&ﬁr@eﬁr{}egxﬁﬁc?%‘%t?gémt hyl {o%élr alzinn- 1¥yl) )ethyl]-1H
pyrrol o[ 3, 2- I jB+dihetehoXB6) - {2- (4-methyl-piperazin-1-
3-(5-fl - | lo[]2,3-b idin;2-yl)-
T el el 2 2 DL S s d )
@;W&hcei 3,2 Byt e 20(22)

Z(‘4-¢hl or'o- 5-f1uoro- | H pyrrol of 2, 3- o
b] pyri di n- 2= 39 (4 kv et Hdxpyrrodohdr phbl pHradgp-2-yl) -
rr

t hyl .- 1H- al o -p]. pyrjdi ig_ 0 f
P b g G LR B e P o 7 - B PREFETRE, (20
racem c, enargi prefhlopsiH2bydrasoEeepibdppridinag-yl) -
well as the addition salts with organjc znd I nor gani c
RoifrSiNe AR oy ROERRP L ot ghhi 8CBY¥LLs18F said
g;?&q#gfos{pfzj@rgwfdiﬂg. &png the preferred products
the i nvention, nmention nay be made parti cularly of
the 30 product 6t -ofhoronlB-pyyreieh2t Bebl pyrdding2-yl) -

5 o U THUR o TRV R RS 32 b p v REBY ]y 18-
Py IEIN Qb p2id Andpt (wé pi perazin-1-yl)ethyl | - 1H
DOl 2 Y e everotals) bybl avAsSigr YD) -
%géldimethoxy-l—(2—morpholin—4-yl—ethyl)—1H-
pyrrolo(3,2-blpyridine

- 3-(4-chloro-5-fluoro-1H-pyrrolo{2,3-
blpyridin-2-yl) -5, 6-dimethoxy-1- (2-morpholin-4-yl-
ethyl) -1H-pyrrolo[3,2-b]lpyridine

said products of formula (I) being in all
possible isomeric forms: racemic, enantiomeric and
diastereoisomeric, as well as the addition salts with
organic and inorganic acids or with organic and
inorganic bases of said products of formula (I).

Among the preferred products of the
invention, mention may be made particularly of the
products of formula (I) with the following names:

- 3-(4-chloro-5-fluoro-1H-pyrrolo[2,3-b]pyridin-2-yl) -
5,6-dimethoxy-1- [2- (4-methylpiperazin-1-yl)ethyl] -1H-
pyrrolo(3,2-blpyridine

- 3-[4-chloro-5-fluoro-1H-pyrrolo[2,3-b]lpyridin-2-yl] -
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5, 6-di net hoxy- I - (3-pi peridin-1-yl propyl )-1H

pyrrol o[ 3, 2-b] pyridi ne -
1-{3-[3-(4-chloro-5-fluoro-I H pyrrol of 2, 3- b] pyri di n-
2-yl)-5, 6-di met hoxypyrrol o[ 3, 2-b] pyridin- 5

1-yl] propyl } pi peridin-4-ol -
C(1-{2-[3-(4-chloro-I Hpyrrol o[ 2, 3-b] pyri di n-2-yl) -

5, 6- di net hoxypyrrol o[ 3, 2- b P& idi n-
-, 8l -Jeitnteti Hapeyper 4 @Efpndpwh)mwmhpnepyl) 21H} 3-

4-chl_or o- yrrol 2, 3-b] pyridin-2-yl) 10
Yé-rdi%f é’xﬁ‘ﬁ >2-b] pyridin-1-yl]-1-(4-
etihylpi per ezl dhilond ) ©t fINeHE- LH-pyrrolo(2, 3-b] pyridin-
{3-[3-(4-chl oro-1H pyrrol o[ 2, 3- b yridin-2-yl)-5,6

@i-1¥Es ey e IR BT R+ ¢ b n21 PYBEBHYr} di et hyl ani n

| 2,3-b d 2-yl)-5, 6-
'Y&ﬂﬁﬁékgﬁlégéﬁfééégkéhy !perhygfgfh,h?diaﬁeéinJ
yﬁt4ﬁmn$d 13- 04+¢ha¢xb{u$ Byrrdleb?, pybidiynédin-2-y1) -
d t hox | o[ 3, 2-b di n- 3-
)5| ) I rﬁ??fé%‘%"ﬁé%? ﬁé‘?% %g?ggm tri % gyrElxalrrrrJ]I e
32yr é%%#ﬁ? iﬁ%ﬁiﬁiﬁihj¢iFmétﬁypaﬁine3 b]
gy@_dﬁ mtmm&y@rcmlléfmlzr%}@{fan ARl RYTLRiR- RathoRy- N
t
é%@ %% r%#ﬁggr?l?éﬁhylb1$¥5§??%|o[§l£ %]pyrldln-
&eﬁﬁylbigbﬁazﬂmﬁfbﬁﬁb&@wamdme -yl met hyl ] - (4- norpho

r2 33 tkiaggkﬂﬂpT13m§¥§¥°*9ﬁﬁy?rBiBY§l§13IﬁyV}&|ﬁ 6-

%Jﬁe)t ﬂ&%ﬁfﬁ%?& B3 b&m;{ffﬂannél c{1L pgkdfgy galax_hgm amine

dlnethox -l - yrrol o
b}pyrldln334ﬁkﬁhm¢qgﬂhHﬁRXE¥Q¥Qﬂ%M&TQﬁFvﬁﬂdln 2-yl)-5,6-

t I t I I
S Her S B e By L SRR npaPg e 2 -fialbT- 8- (1)
@myﬁﬁdyyﬂmLaﬁwﬁbrﬁbzﬁtyrBebppyfidtneas wel | as the
addltlon salts wth organic and |norgaT|c aci ds

Qr, .
wi t4r M%ﬂ%xyh%ﬂg%ﬁ%lb%eeysw aarshasz%darﬂ-
ffffn&ﬁtﬂ§rrofg12,3 -blpyridine-4-carbonitrile Example 32

- 2-13-(4-chloro-1H-pyrrolo[2,3-blpyridin-2-yl) -

5, 6-dimethoxypyrrolo([3,2-blpyridin-1-yl] -N-methoxy-N-
methylacetamide

- [2-(5,6-dimethoxy-1-methyl-1H-pyrrolo[3,2-b]lpyridin-
3-yl) -1H-pyrrolo[2,3-b]lpyridin-4-ylmethyl] - (4-
morpholin-4-ylphenyl)amine

- [2-(5,6-dimethoxy-1-methyl-1H-pyrrolo[3,2-blpyridin-
3-yl) -1H-pyrrolo[2,3-blpyridin-4-carbaldehyde oxime

- 4-{[2-(5,6-dimethoxy-1-methyl-1H-pyrrolo(3,2-
b]pyridin-3-yl) -1H-pyrrolo[2,3-blpyridin-4-

ylmethyl] amino}phenol

said products of formula (I) being in all possible
isomeric forms: racemic, enantiomeric and
diastereoisomeric, as well as the addition salts with

organic and inorganic acids or with organic and

inorganic bases of said products of formula (I).
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The present invention also relates to a nethod of

preparation of the products of fornula (I) such as

descri bed above as follows: the

1H pyrrol o[ 2, 3-bl pyridi nes of general 5 fornula A

according to the present invention: RR R3 RA N R5 N

NNRL HAiIin which R, R2, R3, R4 and R5 are defined

as before and can be prepar¥d according to the

schenmes hermendepresdie libhpgntobno| 2a3sb] pyrdalditess dfo a
)

GLhR 190 SPaRATR K hphy iR nBeoaretendrt: CEBMAIR, (1
BuRES 85 Uit r Bhdd Ustd Ngs OF OLPows: position 1. The

protecting group can be any group known by a person
skilled inthe alH-pymrieled2a d-&J@yrisdingm, gipowgeneral

re particularly., the 0 - ridines
# r&%ﬁ‘& At afcocr%c%/langl c%#%%$g%%éﬁ9%e%§g§ngég¥ét ection
of the derivatives of generaR2 fornula 2 in cl assical
condi tions described by G een anR3Wits in Protective
G oups in O gani gpynthesis edition,
W ey- I nterscienc 1999. 2 \he case where the
prot ecti ng BPqu sul fonyl group,
N- deprotection es of general formula
2 1is carried o anp heating in the
presence of a baid¥ of rg‘odi um_ hydRoxi de or of
pot assi um hydroxide in @& s@vent such 25 as tol uene,
met hanol or ethanol or alternatively for exanmple in
tilme whitckn®a,ofR2, eRBy aidt yandnRBniang fdedined asn kefore

S5 e HE AR S RO ! R ORErcuncer.

solvent. 3Zrhe 1H-pyrrolol[2,3-blpyridines of general

formula A can be obtained by deprotection of the 1H-
pyrrolo[2,3-blpyridines of general formula B possessing
a protecting group in position 1. The protecting group
can be any group known by a person skilled in the art
such as a tosyl, an SEM, a BOC. More particularly, the
1H-pyrrolo[2,3-b]pyridines of general formula 1 can be
obtained by deprotection of the derivatives of general
formula 2 in classical conditions described by Greene
and Wuts in Protective Groups in Organic Synthesis, 3¥d
edition, Wiley-Interscience, 1999.

In the case where the protecting group is a
p-toluene sulfonyl group, N-deprotection of  the
derivatives of general formula 2 is carried out for
example by heating in the presence of a base of sodium
hydroxide or of potassium hydroxide in a solvent such
as toluene, methanol or ethanol or alternatively for
example in the presence of tetrabutylammonium fluoride
in a solvent such as tetrahydrofuran at a temperature

between 20°C and the reflux temperature of the solvent.
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R2 R2 RBR3 RA NRA NR5S R5 Deprotection PL NN
NNRLNNN RL P1H B A The

1H pyrrol o[ 2, 3-b] pyri di nes of general fornula B can
be obtai ned by deprotection of the P2 group foll owed
by al kyl ati on by chains of type RL or 5 their
precursors. The protecting group can be any group
known by a person skilled +B2he art such as an SEM or

a BOC. The degrotection of the derivatives of fgeneral
formyla B wil}) Rearried out in classjgcal congitions
described byNG dene and Wits in Prgteciive G upé in
18 R esi s, Iegrodibirion, W § ST ence,
1999, r i_cul ar by—m—the—case N, N
protéttiﬁg groupris to be a BOC, deprotect)on wilF!be
carried ot in trifluoroacetic acid or in the presence

of tri8thylsilyl iodide in dichloronethane & 15
trifluoroacgiic agi Ay fede e rigdneral
out by trea rféent z_angm ?’R’r?r%qogq{'))/gl qﬂme such as ma*tﬁylera
ifackinglel 201 Ba cdm obvec hbbtaah&dndysudepastection of the P2
bronmochlLorpet hgne, b chl,or opr opane. or
SR O BUBanEY ot RELFASBnGD arainE &Y ohtPBadd ©oF
Y 2o FbuLISHP| eTREt peSk BBt i AYdig@eule ca80ddimny group
met hoxi de, potassi um carbonate or sodiumhydride in a
datamntby ue hpas senmekhylilfest ghi ke 8rtnBUFRN&S an SEM or

t er@?& ‘:’lt Lﬂhl% b&é%ﬁ%‘?%%?]@ogngf6%e I ggrﬁ.bﬁtggég ‘Ml‘engéxtl'éral

el ectrophilicr 'S to be a
oxmaclhd oBoalikdnehe t harethkedr ines r bnaicliasg icalt heonditions
nmol ecul.e can be substituted qégag i odo then

S estie DRI | PESaTHIcE e PERt e aieg | GRoree in
BiJhnas dipREhyE 881 neardi eldanitaddle, wilspr piedid€ience,
1999. More ©particularly, in the case when the
protecting group is to be a BOC, deprotection will be
carried out in trifluoroacetic acid or in the presence
of triethylsilyl iodide in dichloromethane or
trifluoroacetic acid.

The alkylations can be carried out by treatment with an
alkyl halide such as methyl iodide or a
bromochloroalkane such as bromochloroethane,
bromochloropropane or bromochlorobutane in the presence
of a strong base such as for example potassium
hydroxide, sodium methoxide, potassium carbonate or
sodium hydride in a solvent such as dimethylformamide
or methanol at a temperature between 20° and 60°C. In
the case when the electrophilic reactant is to be a
bromochloroalkane, the c¢hlorine remaining on the
molecule can be substituted by an iodo then followed by
various nucleophilic amines such as dialkylamines such
as dimethylamine, diethylamine, or morpholine,

piperidine, pyrrolidine, homomqrpholine, proline and
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pi peridine, pyrrolidine, honmonorpholine, proline and -
33 - its derivatives. Mre particularly, the

1H pyrrol o[ 2,3- b] pyridine of general fornula B can
be obtained by alkylation of the derivatives of
general formula C5 with an al kyl halide optionally
substituted in the end position by: - a cyclic or
acyclic am ne, optionally substituted, - an alkyl
dausb@deriataet i-vesn. al kyl ether 10 - a hal ogen as for

exanple in the conditians.described Cel ger _
al . (Phar nﬁ&?ree, 57?2?-’,“53‘%,"“%02), Fﬁgt he%? trafd[z.3
135 Gy 8% SgeheFuhydibggulan B selvebe Subbadsed by

di met hyl formam de_at a tenperature between 200 and the
g kyvdfayipn t @fpeicheur desiivakd ves vehdt . IPReERE chegmgla C

| kyl id i | ' L pgt
ST SR a0 M ohe bbbt e 06 e e
puhesittiitart egy-anmi ne, the conditions described by D.

Bogdal et, al. (Synthetic Co Lcati 30 {1 0]
3341 Oys3A. SIGT o AR Dot PRREOTALE Koo PP BEEREESar
hasgs aslqm asa A-ApS4 e hydr oxi de, potassium

carbonate, a quaternary ammoni um such as
tetama@itplamtd®iim broni de at a tenperature close to

20GC, .c tionally be used. 25 In the case of the
al %ylhaﬁlgiqo%fes optionally substituted in the end

RS fidretympele al Kythecaphdiyliahe, ddserddred thporelgen D.
described by Z Kaluza ,et al. (Synlett 1996, .(9)
§35-3b6) (PRaER@ZifesentEbf 2B8ses Wik ailp FiFFence
hydroxh e BALASSIsUBSABP NN EridP, aifuat dlafent such as
amoni um such as tetrabutyl amonium bronm de at a
ddmedratificrniamide abgirotaspeBturmybebpeeBnaiOry 3l the
UShud M SRS O ot NEn&! kY1 VDAL des optionally

In the case of the alkyl halides optionally
substituted in the end position by a cyclic or acyclic,
optionally substituted amine, the conditions described
by D. Bogdal et al. (Synthetic Communication, 30 (18),
3341-3352, 2000) in dichloroethane in the presence of
bases such as potassium hydroxide, potassium carbonate,
a quaternary ammonium such as tetrabutylammonium
bromide at a temperature close to 20°C, can optionally
be used.

In the case of the alkyl halides optionally
substituted in the =end ©position by an alkyl
carboxylate, the conditions described by 2. Kaluza
et al. (Synlett 1996, (9), 895-896) in the presence of
bases such as potassium hydroxide, potassium carbonate,
a quaternary ammonium such as tetrabutylammonium
bromide at a temperature in the region of 20°C, may
optionally be used.

In the case of the alkyl halides optionally

substituted in the end ©position Dby an alkyl
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substituted in the end position by an al kyl - 34

carboxyl ate, the ester may be saponified to an acid in

a solvent such as nethanol in the presence of a base

such as potassi um hydroxi de, at a tenperature in the
region of 20C. 5 The acid thus obtained may then be
coupled wth am nes HNR7R8, for instance under the
conditions described by S 3&ndeville, S. et al.
(Birdorxy ek ,Chelie  esterl 88, 1 (Sapondfigd2foi mn acid in

di methyl formam,de in th presence. of a base suc
& i%%{%%‘ﬁ?l a?ﬁ n@egﬁ‘& Ot 117 t FESp RIS o? 83 ¥ pase

G | 89 NS SUGD AFdrbxindr, oxyberzotempepheurdt i the
tenperature in the region of 20C In the case of the
Fagaloth 41 c?ét"cbptl onally substituted in the end

position b I r, & »3/&5 | S

descri bed yr&g g lét}éaklgltsnggt Otqud nt &gg,d Eﬁ&g e coupled

8\8.0:1'8231)11ne9 HMR B sefioe and;tmme suntieas trmotaesdumOns
dr oxi de ot assi um _car.,hqQnat e_ or uat r.nar

BARATIAA Y So VERRSTAAEY | SomBhi i brGHAES Jfed; Chen

TRIMErfd4i6 e bn (Bhe regr ofy of 2QCd1H‘El‘.h§ﬂtf|oQﬁ’r&rd1)de 2h the

be used. 1h the case of alkyl halides optionally

quissidnas eof @ baseemdcposis iddd anprersHieyianinm and in

t chlorine can di spl ac i o Wlt
sgx(ﬁ um %’Fesﬁ%?%lsa %% | oaap &Slu 11‘?Eexanﬁ% t| n &%Ch as
coiid i etz stestd 1 b, by.tAlai eﬂflexﬁ.iaefatlh-ke etinaltheg Jregion

O[ﬁ% Chem 14, 754, 1949), in a solvent such as nethyl
V0% etone at a tenperature between 20 and the

reflux tenpgfatyee c,oafsetgf $@e/efi kyTheahadiedeso tlonally
obt ai ned can then be displaced by am nes HNR6R7p

fs:xbsaaaamﬁeed i int hbec endi tpamist Bon de¥crirbéd Kyl Fiu}l'eﬁrM the
Gt o Sopokphel woR Pt AL Ry, phnig soBies
i1 e solgantsBcCh abn acghoniprésence di oet yhdesmasude as
oprotaal.stselrlﬂr?t e grggigel, o I;)%ltalégtl?lpne carbonate or a
quaternary ammonium such as tetrabutylammonium bromide
at a temperature in the region of 20°C, may optionally
be used.

In the case of alkyl halides optionally
substituted in the end position by a chlorine atom, the
chlorine can be displaced by an iodine with sodium or
potassium iodide, as for example in the conditions
described by Allen C. F. H. et al. (J. Org Chem, 14,
754, 1949), in a solvent such as methyl ethyl ketone at
a temperature between 20° and the reflux temperature of
the solvent. The iodides obtained can then be displaced
by amines HNR6R7, as for example in the conditions
described by Pujol M. D. et al. (Eur. J. Med. Chem.,
31(11), 889, 1996), in the presence of a base such as
potassium carbonate, in a solvent such as acetonitrile,
dimethylformamide or alternatively methyl ethyl ketone

at a temperature between 20° and the reflux temperature
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at a tenperature between 20 and the reflux tenperature
35 - of the solvent. R R2 R3R3 RA N RANRS R5
1. Deprotection P2 NN NN x \P2 2. RLX/ Base N N ~R1
P1 P1 C B The 1H pyrrolo[2, 3-b] pyridines of general
formula C can be obtained by coupling between the 1H
5 pyrrol o[ 2, 3-b] pyridines stannylated in position 2 of
general formula D and the 4-3at ndol es brom nated in
pdsitheonsdlwdntgeneral fornmula E. These couplings will
be carried ouf, in conditions such as descri bed
Stille (ref St'h\Ilegacoupling) in the presence of
cat al gst s sucgly pal | adium tetrakis or ®Rdd 2(P
gy alsol ventisudh as tol uene or DMgs R2 R3 |\R4’R3
I SnBu3 NDepwpotpgtion By N
C NlH pyrTotof 2, 3= bfpyrid
in p'ési thon 2 ofPzgener alR1fBeseul a D can
15 starting fromthe 1H pyrrol o[ 2, 3-b] pyri di nes of

general fe®rnula F after reaction of protection of the

ni trogen by @ t i €::4 0 cont ol
reaction o?fh%rtﬁ'gm? gl%%?’loo[%a’%t bé(‘E’?’Jiq!tll%olr1rl anﬁ% §enera1
tfoapnilyy Of chhe Wi obtained by coupling between the 1H-

pyrrolo[2,3-blpyridines stannylated in position 2 of
general formula D and the 4-azaindoles brominated in
position 3 of general formula E. These couplings will
be carried out in conditions such as described by
Stille (ref Stille «coupling) in the presence of
catalysts such as palladium tetrakis or PACl2(PPH3)2 in

a solvent such as toluene or DMF.

R2

R4 R3
v
N
R5 SN \
| _ SnBu, = _—
N f\{ Br \ N
~
P1 PZ
D E c

The 1H-pyrrolo(2,3-blpyridines stannylated in
position 2 of general formulé D can be obtained
starting from the 1H-pyrrolo[2,3-b]lpyridines of general
formula F after reaction of protection of the nitrogen
at 1 by a group that is able to control a reaction of
orthometalation at position 2 and trapping of the anion
in position 2 by an electrophilic derivative of tin.
The bases used will be strong bases such as alkyl, sec-
alkyl and tert-alkyl 1lithium, or sodium amide. The
derivatives of tin will be either tributyltin chloride,
or hexamethyl distannane.

More particularly, the 1H-pyrrolol[2,3-

blpyridines of general formula G can be obtained in the
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in position 2 by an electrophilic derivative of tin.

20 The bases used wll be strong bases such as al kyl,
sec- alkyl and tert-al kyl lithium or sodi um am de.

The derivatives of tin will be either tributyltin

chl oride, or hexanethyl distannane. More

particularly, the 1H pyrrolo[2,3- 25 b]pyridi nes of
general formula G can be abkgined in the 36

conditions dascribedd niRat gakWo 03000898 0bkadY a1 by
protection of the nitrogen atom of the derivatives of
peoaeeatibor mfl atlre bpiargosmp astwh af ftdre edenprvat pves of

t ol uene sul f onyl r .benzene sul fon by treatnent with
%ePﬁEa‘ior#@g’iﬂ%i %g R Porgt 't gP?éki‘esg‘T’ ntPhe FrE®RHceP"
gb1uanst LNEFRABE StiCheAsetedisuiydnoxiyer gt e8éne with
guat ernary ammoni um salt such as tetrabutyl amoni um

hher cgemespongdiag wud fanlurehgridaerianghe psegenpre of
ucQt%én Olgggg agughteggerg H&%mplgﬁgr%Qi%gc'a 9 Tg% a
H pyrroFo[ 2, 3-bl pyridi nes or genera ornul a can

baaobrabmgd asmbnitine eandi t sorh descrebedbunyihmmonium

gatent cited above, by treatnent q t he deriyvative

YOEEABRaISUdARR al6 i tFLACUFF oM} HIREST sG0R o Solvent

BubHt %! EbhLEMEOh ! ar bebiperaltiddd Wndde ar, byoet her eal
sol vent such as tetrahydirofuran followed by the
addi tion ofhe deliveyrvelof2t3nb] pysbdinesn iaf a general

ol vent such as tefrah furan, at a . te at -
EBLUERE, Ui LA AL QULAD Sl STBRER! s cions
dekbbutipglit iith ehkorpateerty hexadetdlydwd anbgnecrddtmhtR4of

% %R, (\ Rs I\ Rs I\ SnRa N NN N NN PI Eése

pbhepdgripvatives of gereral formula G with a strong

such as n-butyllithium or tert-butyllithium in an
ethereal solvent such as tetrahydrofuran followed by
the addition of a derivative of tin in solution in a
solvent such as tetrahydrofuran, at a temperature close
to -78°C. The derivatives of tin can be tributyultin

chloride or hexamethylstannane.

R4 R4 R‘
R
oy — m - mm
N~ N NN NN
P, P,
F G D

The 1H-pyrrolo[2,3-blpyridines of <general
formula F can  Dbe obtained starting from 2-
aminopyridines of general formula H by halogenation in
position 3 followed by Sonogashira coupling with a
trimethylsilylacetylene. Alternatively, and in the case
where R4 will be a chlorine atom, they can be obtained
starting from commercial 1H-pyrrolo{2,3-blpyridine K by
oxidation followed by rearrangement in the presence of
a halogenating agent.

More particularly, treatment of the
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The 1H-pyrrol o[ 2, 3-b] pyridines of general fornmula F
can be obtained starting from2- am nopyridi nes of
general formula H by hal ogenation in position 3
foll owed by Sonogashira coupling with a 25
trimethylsilylacetylene. Alternatively, and in the
case where R4 wll be a chlorine atom they can be
obtained starting from conmgerci al

A RyrE9)PE dideB] PYrd i ne Jefyra0Xi datdramiifol | owed byith

rearrangenment in the presence of a hal ogenating
QOdosG@cmmlgartcplzull\hfblgomqsmmmldﬁ tife a 3golvent

m nopyri di.nes_of .gener.al o
R
soieh as aeet ekangle aAn &Heemm{c&tw@é)eda@@mlﬂ@@ BqﬂdFuss
80C as for exanple in the condltl ons descri bed

5. pangnBorbel - V(Sysii#ﬂ%rs 90,8 8,5%812)5)1 ‘F%‘% t?othe

{ a1 35 0ab 0ge0R: 4 a?kmagx@sdb@egegtergqn%%uﬁgrrrul al.
reprtlcu art trimetRyl'silanyl-

et hynyl - pyModéen- anrltlamlaecé.yof garer ad - foimethyIschanyl-

be obtai ned._b oupl i ng of Sanogashi r,a e Wt
Tk Iibr%si%ﬁe?hy?g?wgﬂssae Bkt i can be
SOPdi heQNsy ' &F KBpeBekhPraetty@le with ethynyl-
(Tetrahedron 2 03 9, 1571-1587) starting from

BrHme bhEhoiPanai nasyr i thesCHRTPgBnedd  fidHsul %C"Pljiﬁlons

h n | ysts as
{iisiglgég(%ﬁpheﬁﬁ qo?c,llf)hl nggjggr rzgene ahe Ogldl uzn%(l)gl")
1571:h19817§jesearbu_sgt rﬁrpiner@Akpﬂm:sgﬁnmeafmhilmpw‘c(dir)es of

such strlet

hi d |
SRCEBLT SREPAIS! A Mituthe TBPEREntH Bl GARGY i hud

fi”?thMLE@&ﬂBHbH?l@hoéph@HB?Eék%b@eﬁéﬂWeen g@gaa@gum(zz)
C. 20 More particularly, the 1H-pyrro|o

ohtodides of @ener albi%fl?mi@l@’l}cbmh%‘épm%l mhl ium (I1)
U AL\ LA L SR 3 SEIULR Dyt
Qﬂayb@kﬁ.dﬂalﬂqi a§§thlimhydihld:&1den ﬁnS@l vealventh sasch as
dimethylformamide at a temperature between 20°C and
120°C.

More particularly, the 1H-pyrrolo[2,3-b]-
pyridines of general formula F can be obtained by
cyclization of the derivatives of general formula J in
the presence of a strong base such as potassium tert-
butylate or potassium hydride, in a solvent such as
1-methyl-2-pyrrolidinone at a temperature between 20°C
and 120°C.

More particularly, the 1H-pyrrolo[2,3-b] -
pyridine 7-oxides of general formula L can be obtained
by treatment of the derivatives of general formula K
with 3-chloro-peroxybenzoic acid in an ethereal solvent
such as 1,2-dimethoxyethane at a temperature close to
20°C in the conditions described in patent WO 03/000688
Al;
the 1H-pyrrolo{2,3-b]lpyridines of general formula F



10

15

20

25 1-methyl -2-pyrrolidinone at a tenperature between

20C and 120C. More particularly, the

1H pyrrol o[ 2, 3-b] - pyridine 7-oxides of general

formula L can be obtained by treatnent of the
derivatives of general formula K 30 wth

3-chl or o- peroxybenzoic acid in an ethereal solvent

such as 1, 2-di net hoxyet hane 3 a tenperature close to
30GEH n R.kelcordnt | bes @és:@riidmij istaxttiory \ires/ 000s881H-

Byl Qe Cane ot Pt e ReatoosEiRg (5B e - BY

tire AP owiéh §h6]spwru® r@x{ Kb £ge Ohtgenet@hperature
formula L by treatnent with osphorus oxychl ori de at

Petygesy A4 asbt3REH- 20C and 50C. R4 RR4 SIMe, 4
RS R 1BrH—S|l\/te3R6I\ NNH N M, HR4 R6t &

IﬂH VVIthR4 \5,M~ %N HO H5 KL
ThY 2 azai f general I E can be obtained
st from er'i-v‘at'-\i%s o vgeper al ormula M
after hal ogenat1 on Fn position 3 to gl ve Mndol es
of gereral formulja N, followed byJprotection 108nof the
nitrogen atomin position 1 by a protecting group .
such as a BOC, an SEM an acetyl. Mre particul arl y,|’
4- azai ndol es of general sm
# N
\

H H F with R,=Cl N
RS
N Ry
D . O — -
N = N
H

\
H

K L

The 4-azaindoles of general formula E can be
obtained starting from the derivatives of general
formula M after halogenation in position 3 to give 4-
azaindoles of general formula N, followed by protection
of the nitrogen atom in position 1 by a protecting
group such as a BOC, an SEM, an acetyl.

More particularly, 4-azaindoles of general
formula M can be halogenated by electrophilic
halogenating agents such as bromine, NBS, NIS or iodine
in a solvent such as DMF or dichloroethane. The
resulting 4-azaindoles N can then be protected by
various protecting groups such as described in Greene
and Wuts in Protective Groups in Organic Synthesis, 3rd

edition, Wiley-Interscience.

Br Br
R2 N Br. R2 Ny DMAP R2 Na
. DMF B
M 61% N 96% E 2

The 4-azaindoles of general formula M can be



formula M can be hal ogenated by el ectrophilic
hal ogenati ng agents such as bromne, NBS, NS or
iodine 15 in a solvent such as DVF or dichl oroet hane.
The resulting 4-azaindoles N can then be protected by
vari ous protecting groups such as described in Geene
and Wits in Protective Goups in Organic Synthesis,
3rd edition, Wley-Intersci¥hce. R2 \\ Br2 R2 ::[1I:
NbtBinEtA EbMPring MMA 0Cheé 20iddepi Dme® efy gwneral
E 2 The 4-azai ndoles of ,general. formula M -
SOREIIG] AT (TR EhERD S 0SSRV IAS O s, By
Famdiad e emid A o oIl B i oredetiemedoby the
a reaction of nitration and finally reaction of the
resylttiimg 2-fformyinyy dlires P wWikh i fsaRehiARS -5 we
nention, .as refer i L

s TR RO Ry | 8% g TS Thletind FotERs Hency

ReaddddrieNtihe PEoByowhrgi art983es101 KRG8 ,a wel Babkini,

Henry, L. C R Acad. Sci. ,Paris.18 1 265 .
R-so: I8P ho, Pr. Sygt §€F‘r?a,19%l3;' %%&451%&61%2%%3' Sl

%&%%29'1;.79%’.7%.- Absg. pavti cBAfly, 1898, 120, 1265) and
-1 odopyridi nes of general formula 0 can be treated

wiltsp 2 BovehbinaseLsucld 'dSCHBuLi M- 6eEBRLR o t piyRthesis
f.ql ovveﬂ Y. fornylating reagent such as DVF at a

10 tlggrépl’e'raé)gfaet ween -78C and 15 roomtenperature to
@id&&athﬁa%tﬁehﬂﬁkﬂw,i di tles of-igenermidimesul 2fP. dtneral

particularly, the 2-fornyl pyridines of general
fiamtle POcHRR heg deretedi ¥dtin %oﬁ?&%ﬂ%rﬁ?se such as

%ﬁﬁtk{ ,Op@;jééﬁu!ﬂiht rét i e @oNdi £#6PNSwka0VBy byaa peFephating
skilled in the art, such as nitric acid or copper
nidagere: | sushl Asr DMFacitd, a ok emperpEUERhPRLWEED | T/ § Hf sand

15 lfggmc Sgﬁpéggtgigehxge %%%ebeﬁﬁgE“4E¥%fﬁyi§§%idines of
general formula P.
More particularly, the 2-formylpyridines of general
formula P can then be nitrated in conventional
electrophilic nitration conditions known by a person
20 skilled in the art, such as nitric acid or copper
nitrate in sulfuric acid, or acetic anhydride. In this
last case, the aldehyde <can be obtained as its
diacetylacetal R.
More particularly, the diacetylacetal R can be reacted
25 with nitromethane in the presence of a base such as
sodium methoxide or ethoxide and will then be cyclized
in acidic and/or basic conditions such as sodium
acetate in acetic anhydride or paratoluene sulfonic
acid in the presence of iron catalysis. The reference
30 for the Borchardt modification of cyclization of the
dinitrostyrenes is as follows: Sinhababu, A. K.;

Borchardt, R. T. J. Org. Chem. 1983, 48, 3347-3349.
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di acetyl acetal R Mre particularly, the

di acetyl acetal R can be reacted 25 with nitronethane
in the presence of a base such as sodi um net hoxi de or
et hoxi de and will then be cyclized in acidic and/or
basi c conditions such as sodium acetate in acetic
anhydri de or paratoluene sulfonic acid in the
presence of iron catalysis. 4the reference 30 for the

Rt nodi f kzatigonoed cycl i z&H FHQ h B2 Ny CHOA),
di ostyr@ﬁEsmfgiéaffo++fmm;*-8in u, A ;ﬂ;%lj :
Borcharidt, R Tersd>*Org. Chem 1883, 748y0,335%- 3349n0,40
| N

RENCHORZ N 2 CHO::02or | N Rp2 3 OPR
\Yo R2 N~ R3 N M The 2-iodopyridines of genera
formula O can be obtained starting from pyridi nes of
general formula S in conventional conditions of
iodination in the 5 presence of ioding,pps of a base
such as potassium carbonate at roomitenperature. N~
R21 NNR2Z R3 R3 s O The products ¢f formula (1) of
the present invention as descri bed above can be
prepared as stated 10 above and? as stated in
the schenmes shown bel ow. these schengs hus descri be
stages in the synthesis of theRro ucts of fornula
(1) of the present invention and fawm part of the
present invention, L.

The 2-iodopyridines of general formula O can
be obtained starting from pyridines of general formula
S in conventional conditions of icdination imn the
presence of iodine and of a base such as potassium

carbonate at room temperature.
| N\ R2 I\ﬂ:fiI:RZ
[:J;I:R3 = R3

S o)

The products of formula (I) of the present
invention as described above can be prepared as stated
above and notably as stated in the schemes shown below:
these schemes thus describe stages in the synthesis of
the products of formula (I) of the present invention

and form part of the present invention.

(Ho)B

- -
0.0 Q
HO
T 0 “Cry-
’N N N N
pi
v

R2
R3 R2
o} Pzp d_b LR
X N
RS =~
)
N 7N NN NH
P. Py P,
w

CN
N N
P‘l

T

3

v

m Rz
R3 0.0 R3
HO N N™
RS RS e
IN N N NN N
Py Py
AA -z

The 4-carbaldehyde-1H-pyrrolo[2,3-blpyridines




(HO, RR p pp7*~. P2 p RBRBR RS - CNRS RS I J- X
PN NNNNMNMNNP, P, P, PP PP. TUywY R3O0

R HONNRS RS T \ NN- RRNNRL P1 P, AAZ 15

The 4-carbal dehyde-| H pyrrol o[ 2, 3-b] pyridines - 41 of
general formula U nmay be obtained by treating the

4- cyano-| H pyrrol o[ 2, 3-b] pyri di nes of general formnula

T with a reducing agent sudt as diisobutyl al um num

lyfdr gelee &l BArmule aB meryothe obtedmedsuen ageating the

t ol uene, at _a tenperature of .bet - d

S YA ShRIR 4 1 K 1 OeS dgtc dpey oy formula T
A4ef sof), BeBucthgdl adeht O guckhers, R0 Yy luminum
8634-8639). Mre particularl {épt he

DyQr igiedi GXdehe) - I an02PYPFAFoFRIYSHp I M tgpluene,
5 %%ngraal Ruels ft\.yrémy?Pe bablakned Ryoeagdig dwe, for

derivatives of general  fornula Uwth ethylene glycol
iihst8rievent undelr as thel uenepndatibespr eséagersbedn by

aci d catal yst. such a par.a-taql uenesul fonic Ld,
PSS r B -J¥ - b@t':w@éﬁ 12‘ 8oc85ﬁd 1§E&‘,“'for1?%2t an%%(gg’)’
\gyaer- ddy)conditions described by Pasto M et al.

(Tetrahedron: Asymmetry, 1995, 6(9), 2329-2342). The
4- (1, 3- di oXMstemepazticydamiypyr EBRo[Y; BL: 11 PyR¥taRR) - 1H-

10 SRRl JABAIIRY 0 oUGIS Sxeg e b be
obtained by reacting the derivatives of general
formula U with ethylene glycol in a solvent such as
toluene, in the presence of an acid catalyst such as
para-toluenesulfonic acid, at a temperature of between

15 80°C and 120°C, for instance under the conditions
described by Pasto M. et al. (Tetrahedron: Asymmetry,
1995, 6(9), 2329-2342).

The 4-(1,3-dioxolane)-2-iodo-1H-pyrrolo([2,3-
blpyridines of general formula W may be obtained as

20 under the conditions described in patent WO 03/000688
Al, by treatment of the derivatives of general formula

V with a strong base such as n-butyllithium or tert-

butyllithium in an ether solvent such as

tetrahydrofuran, followed by the addition of iodine

dissolved in a solvent such as tetrahydrofuran, at a

temperature in the region of -78°C.

More particularly, the 1H-pyrrolo[2,3-
blpyridines of general formula Y may be obtained by a
coupling of Suzuki type between the derivatives of
general formula X and the derivatives of general
formula W, for instance under the conditions described
in patent WO 03/000688 Al in the presence of a catalyst
such as tetrakis(triphenylphosphine)palladium, a base

such as sodium hydrogencarbonate in aqueous solution,
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Al, by treatnment of the derivatives of general fornula

V with a strong base such as n-butyllithiumor tert-
butyllithiumin an ether solvent such as

tetrahydrofuran, followed by the addition of iodine 25

di ssolved in a solvent such as tetrahydrofuran, at a
tenperature in the region of -78C. Mire particularly,

the 1H pyrrol o[ 2, 3- b] pyridi4®es- of general fornula Y

mmy sbesabtentesudly as dampltigyd fotrm@mdde sty e thotpecmture
the derivatives of 30 general fg mul a, X and Ehe

@dr i PREWPED 0ROGEnerRA FBPNUFS ir\Y‘xf oFSPRSTaREEeungEr the
tandi tions described in patent WO 03/000688 Al in
the presence of a catalyst such as tetrakis

(tri phenyl plsphi npprpdicuddindy, a bhbe sudrREFEDHP [2n 3-

dro carbonate in_aquepus splutiq -2 42 Lin.
B ARG 28" Genrath TorTmtioe 2y 2R gbihited from
helaverit AR Brek the gehbuxlt eapanatue af ddmcribed above
solvent. More particularly, the 1Hpyrrolo[2,3- 5 b]
fps difedegtividnisres bregmeral ng9rBeL3pBai ned from

the derivat@j&%ﬁ 0bageRetdh gy, ml and aslkﬂeﬁﬁpswfcd 2,3-b] -
above for the de?f—ﬁvatives{fI of 'general formil'a B. \Vor e :
pantiicciniesy | pf t genékapyrfotwpla3-A4 A i Yeneebbfiined by
eneral_fo | a, AA ._be obtai ned b Q_treating.the
SRR, o1 AN YER nfa ST The SFEME R of Tarche
RMichetide 88 tflr gehldors@ciciad hfdeochbby et stch, asn a
tetrahydrofuran at a tenperature of between 20C and

FOEvVerdr PHShanes UrRigralyRroBeRR t i%ns adekePPBEALtYYe ©f
i Kon6t al 15 ero | s, 280 he 55

&’%ﬁég?)?oph AP Ro SO e RYE Raniaies Polier  che

Boddiz idiisAB Xdesice ipecdt | cubgr | y, Ishémakmi Kdol esebf al.

ral
q%g%erocycles, 2001, 55(8), 1591-1597).

P2
N
IN, y, R27 N7 | R27 N

R2

M AB X

More particularly, the 1H-indoles of general
formula AB may be obtained from the derivatives of
general formula M as under the conditions described in
patent WO 03/000688 Al by treatment with iodine in the
presence of a strong base, for instance potassium
hydroxide and an organic base, for instance
4- (dimethylamino) pyridine, followed by the addition of
di-tert-butyl dicarbonate in a solvent such as
dimethylformamide at a temperature of between 20°C and
60°C.

More particularly, the 1H-indoles of general
formula X may be obtained from the derivatives of
general formula AB as under the conditions described in
patent WO 03/000688 Al by treatment with a strong base,
for instance n-butyllithium and a boronic ester, for

instance tributyl borate in an ether solvent such as
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formula AB may be obtained fromthe derivatives of
general fornmula Mas under the conditions described in
20 patent WD 03/000688 Al by treatnent with iodine in
the presence of a strong base, for instance potassium
hydr oxi de and an organi c base, for instance
4- (di met hyl am no) pyri di ne, followed by the addition of
di -tert-butyl dicarbonate 4 3 sol vent such as 25
tieretthydrarfrarardeatat aa tiempesradtune of between 2000HfH and.
60C More particularly, the 1Hindol es of general
la X may be obtained fromthe derivatives of
gpncrr al formula AB _as ||nrlor the conditiens—described
-\ zadzs ‘ a-tih a
d a
in an
I \ gt a
1Y} t‘,;adR1 20C. De rftlection P1
OH R NA R2 HCOOH Zn HZAEN'R3 R5 - ~R5 NN RL I NN
A

N] R1 ' AE P, NHZOH, HC/|pyridine Al kyl atfijon HO ,
RB R R2|N“BBHydnRs N 1 Re ug,g,.guyre R N N anj|qati on R5
\'{ 1 Deprotedion P1 R5 R4 NNRL LI P~ V RLl1 NH
RL AA AC A ’
7 R3 R R2
RS \Ho No)  Reduetve RN N? \R3 Ra Rz( R3
i 3 aminaion g =/ Deprotection P1 |- N\\
N Nj: ‘R ———————— l \ ———— I R N 4
AA1 N” NP1 NN A Nr1
’ R'R*"NH/base r
NaBH,
on 3R
RS N\\ ele] | N\
A
l AF 1 Deprotection P1 AG

More particularly, the 1H-pyrrolo([2, 3-
blpyridines of general formula AC may be obtained by
treating the derivatives of general formula AA with an
amine, in the presence of a hydride such as sodium
borohydride and a dehydrating agent such as magnesium
sulfate, in a solvent such as methanol or ethancl at a
temperature in the region of 20°C, for instance under
the conditions described by Patra, P.K. et al. (Eur. J.
Org. Chem., 2001, 22, 4195-4206).

These 1H-pyrrolo([2,3-blpyridines of general
formula AC may also be obtained:

- either by treating the derivatives of
general formula AE with a halide or a mesylate, in the
presence of a base such as sodium carbonate, in a

solvent such as acetonitrile at a temperature of
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R R NH base NaBH4 OH R2 R3 X R3 N' R5 1 L N1 ¢ SCCl Z
RS 1 L\ NNNI1INNN R PP, i AF Deprotection P1
AG More particularly, the 1Hpyrrolo[2,3- 5

b] pyri di nes of general formula AC may be obtai ned by
treating the derivatives of general fornmula AA with an
amne, in the presence of a hydride such as sodi um

bor ohydri de and a dehydrati it agent such as magnesi um
belcivelen 20F Q& amdvehe ded iang reeirthobfokhet ergy, afor

10 t in.th i f - f.r
R L
eEUR1 J.(cHand. rEam. HRO0L., 220021950 420p) 92These) ;

1H pyrrol o[ 2, 3-b] pyridines of general, formula AC mar){
al so’ be obtai PedPY1FEeaRERd hiFher dpriypthees of general

(%%[zjrr\\ﬁata' VEG Wj}t]:hgegﬁr Ui Uk g A glﬁeﬁeﬁﬁéi dgF Oh &ase
nesylate, in the presence of a base Such as sodi um
caichonate, sodaumsokaebbnsgieh asimcetonebiliveetat smch as

t enper gt ur, f - 44 Dbet 20C t.he hoilj [
LPREEUG oo 3 ¢ SRLERARCR R RSO H 0O R e

@)%S.Q.riin?e BynKangkothd. sctivert, (€Bemimheinte Buhder the
2002, 50(7), 922-929); - or by treating the
gomdidtionss dafsqeiRahiabe®¢ormul a AG with an amine, in

t he presenﬁeof §H9§?§r0 Tl %S.bsjggjﬁraiqpersbonake% ddhéral

sol vent such as “acetonitrilé at tenperature o
HetrweAma 2®D anglayyhe beboidbtregined nt £obmt heheol Vightpyfoplo-

EEASe AL e oo Gesethet, 005 AR dlen:

with hydroxylamine hydrochloride, in a solvent such as
pyridine, at a temperature of between 20°C and 50°C,
for instance under the <conditions described Dby
Schroeder, M.C. et al. (J. Heterocyclic Chem., 1992,
29(6), 1481-1498).

More particularly, the 4-aminomethyl-1H-
pyrrolo{2,3-blpyridines of general formula AE may be
obtained by reducing the oxime AD with a metal such as
zinc in the presence of an acid such as acetic acid or
formic acid, in a solvent such as water and/or ethanol
and at a temperature in the region of 20°C, for
instance under the conditions described by Prasitpan,
N. et al. (Synth. Commun., 1990, 20(22), 3459-3466).

The 1H-pyrrolo[2,3-blpyridine-4-methanol
compounds of general formula AF may be obtained by
reduction of the derivatives of general formula AA with
a hydride such as sodium borohydride, in an ether
solvent such as tetrahydrofuran, at a temperature in
the region of 20°C, for instance under the conditions
described by Wang, E.C. et al. (Heterocycles, 2002,
57{(11), 2021-2033).

More ©particularly, the 1H-pyrrolo(2,3-b]-
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formula AD may be obtained fromthe 1H pyrrol o-

[2, 3-b] pyridines of general fornula AA by treatnent

wi t h hydroxyl am ne hydrochloride, in a solvent such as
pyridine, at a tenperature of between 20C and 50C, 15

for instance under the conditions described by

Schroeder, MC et al. (J. Heterocyclic Chem, 1992,

29 (6) , 1481-1498) . More perticularly, the

$yartidionst hpk- %neyalolmﬁnﬂlb] RS, diwigh oK= gfémerlaay be

formyla AE_may b 20_obtain u0|n e

RBeAIech FEPHI WiRh LS P;erﬁé’iﬂg r?eefgrpé’sr@h of‘P —ame'@hanol
?:%'n%o?ﬂﬁ?; asoeceggecnacaﬁ OForki1@ C Api d, 441 auaakventthe
suc

as water and/or ethanol and at a tenperature in
coadidggians ofeg0Cibedr by nBeeaee dnde?t t R -coRTRATON

1635 Do AR tEAD, ) £ d-a822F! by katRIARIN with

ol ehLoBi 8¢ pyim dihe- @-rtwehmml of c@MFouimls aofsolvent
general formula AF may be obtai ned reduc of T
e s \ﬁhwlvégr%ea%%?aﬁ fBr ﬁﬁ-rnge ’%‘;'}df ST

SYS) A sodi um borohydride, in an et her 30 sol vent

such as tetrahydrofuran, at a tenperature in the

regi on of 20C, for instanc under t he condi ts

descri bed by Wang, E.C. et al. (Hakerocycles,2002,re

57( 11N 202 Rz2 33) More p "{Hl cuI Lys the TH pyrg 3
[ s <P i di & tal for it h
X—CIl crbt-armafd*fr e\ pyrfol o N, 3]

pyr i d| ner4 Yt hanol conpoun ofrigener al fqnn’ul a RAF,
as under ,the conditions descr| bed by Fucase K| et al.
(Tetrahedron 5 Lett., 1991, 32(B@Yectodfy19-4022) f[?gf"‘e“"°“"1
treatment with thionyl chloride in the presenge of
DMF in a solvent such as dichloronethane at a

tenperature of between OSORand 20C. R|[HO E{Y\\(OHO-|
NH R2 NH .
BB N:’Rs PN g ®
NN L Y
A R1 A R1

More particularly, the 1H-pyrrolo[2,3-b]-
pyridines of general formulae AH and AI may be obtained
from the 1H-pyrrolo[2,3-b]pyridine—4—methylamines of
general formula AD, as under the conditions described
by Batra S. et al. (Indian J. Chem. Sect. B, 1396,
35(1), 36-39) by treatment with an epoxide in a solvent
such as ethanol at a temperature of between 20°C and

the boiling point of the solvent.

- Ar
cl o - Ar .
N¥ O\ NZ 0\ (o]
BB Ny ArOH N ) Deprotection P, NZNAOW
AN —— YA
N Feat N NN A LA
Tosyl N\ NT 8 N
AG AJ A

More ©particularly, the 1H-pyrrolol2,3-b]-
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NHR2 R2 NHNH2 RBN R3 RENRERR5S NR5\ NNNN
NN Pt N R AHRL Al Pi RL ADI Deprotectlon P,
DeProtection P, RHO-I-) R\-OH NH NH N R3 NO R3 \

\ R I \ NH" NNHN R R A 10 More particularly,
the 1H pyrrol o[ 2, 3-b] - pyridines of general fornulae

AH and Al may be obtained fromthe

1H pyrrol o] 2, 3- b] pyri di ne-4-4fet-hyl am nes of general
byrridlimesD, ofis gemderalt hEorwndat ilohsmaysdre begtapped from

tra S. et_al. (lIndian Chem t '
5B saSsatong ettt k- Ao T iinde ot
§@ln\é%t1 soehuBs @id)ands ahdaert efper abnde tdbnketdwsnribed
OC and the boiling point of the solvent. Cl 0 Ar

M’I Nigro® RN Net A .OH(BepPt-ecERBmP, SOoNp\ 20RE /| Jr@q\N(z) ,
0 AG. . |
Yeaoalr 3 e Shtithc itk & Mignon Lot ppeddite or

faomadea sAAkheys bpoohsainedchrbomatkein a solvent such as
4-chl oronet hyl -| H lo[2,3-b i di f I
PoiaHiTH A Bsatindor EERRSEBHUFE ST HESoFrRedC an the

boiling point of the solvent.

-
R
cl o s - R o~
N* ~ 0.
| N* ~ "

AR . RSH N Deprotection Py NZ N0
2 P — l N XN = !
N~ N \ P A Y

Tosyt ™ NN Ny ’
LA Tosyl A\ NN \N
\
AG AK A

More particularly, the 1H-pyrrolo[2,3-b]-
pyridines of general formula AK may be obtained from
the 4-chloromethyl-1H-pyrrolo[2,3-b]pyridines of
general formula AG, as under the conditions described
by Terashima K. et al. (Chem. Pharm. Bull, 1985,
43(11), 2021-2023) by treatment with a thiol under
phase-transfer conditions, in the presence of a
quaternary ammonium such as methyltrioctylammonium
bromide and a base such as sodium hydroxide in a
solvent such as dichloromethane and water at a
temperature of between 0°C and 20°C.

It may be noted that in the reactions of
preparation of the products of formula (I} according to
the present invention and notably in the reactions
shown in the schemes given below, the intermediates or
the products of formula (I) can if necessary be in
protected form, any reactive functions being optionally
protected by protecting groups.

The intermediates or the products of formula (I), in
protected or unprotected form, can be subjected, if

desired and if necessary, to obtain products of formula
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by Imbos R et al. (J. Am Chem Soc. 2002, 124(2), 5

184-185) by treatnment with a phenol in the presence of

a base such as potassium carbonate in a solvent such

as acetonitrile at a tenperature of between 0C and

the boiling point of the solvent. CI S RO O RSH\
Deprotection P, NO N~ ~\ \ | 7osyl N\ NM ( N

HN AG AK A 10 Mre particdariy, the

1) pyor cdier 3phpdupysi difndmfulgenet bl toorpsl #rARaRs of

o i_ned fr . . .
Fen st Shang ot on 19355 L ahRes B Ay cREISF
fagr iy A i 35 gt dNEF Corei o 0vs drsecifetdundbyion,
Terashima K. et al. (Chem_Pharm Bull, 1995, 15
m(lq) repgriopn2sf HARIEHRIRAR1GR t RE a ST fH@stion to

%Hnadlsioq{ conditions, in the presence of a
a ernary anmfoni um such as nethyltrioctyl anmoni um

lmr)ona dee st an b@Seoxndhtzhsnsodl am ldydtihde igraup to the
sol vent such as hI.o onmet hang and water at a 20

eE)(f’ RH250¢E It may be not ed

aty I&éé@lé&a&fl ePansforRbepanabifon Metddie motitisn to
formula (1) according to the present invention and

mmm:yna funetiagucti ons shown in the schemes given
%ﬁ' o e er fpdi. AR edlord % of NG HR OFHEL S o0f drdpY i eq

can 1t necessary rotected Torm any
fcaatioxye ﬁ‘uﬂuﬁﬂdmstdaeamgabm}n@haﬂhxyctpont ected by

protectln roups. The internediates or_th rod ts . .
f%rﬁﬁ?gtgf’}" qf, CHRBEECTRACIPRuM o?%ctaz& & urh;urb%thlon

Q% subj aghedx gﬂf fafcdeshl edogndnbteBoeesSSat Y. at tiydroxyl
obt ai n produc of formul'a - 47 (1) or other products

@mn@:mn &q 13n taolkawey ofumekomi  the fol | ow ng
tranSféggmkiéﬁl5§a8§i82§iohno§n¥no%ﬂ%&ﬁol function to an

aldehyde, acid or ketone function,
h) a reaction of transformation of a nitrile radical to
a tetrazolyl,
i) a reaction of reduction of nitrated compounds to
amino compounds,
j) a reaction of elimination of the protecting groups
that the protected reactive functions may carry,
k) a reaction of salification by an organic or
inorganic acid or by a base to obtain the corresponding
salt,
l) a reaction of resolution of the racemic forms to
resolved products, ,
said products of formula (I) thus obtained being in all
possible isomeric forms: racemic, enantiomeric and
diastereoisomeric.

It may be noted that said reactions of
transformation of substituents to other substituents
can also be carried out on the starting products as

well as on the intermediates as defined above before
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a) a reaction of esterification of an acid function,

b) a reaction of saponification of ester function to

5 acid function, c) a reaction of oxidation of an

al kylthio group to the corresponding sul foxide or

sul fone, d) a reaction of transformation of a ketone
function to an oxinme function, 10 e) a reaction of
reduction of the free or estd ified carboxy function
condrimalioghoktheuneynbhesip aareardiipg ofo the reactions

t.cansfornpt.i on.of 3 0 kO a hydr oxyl
ﬁ&%‘qa%ﬁgpgflEgF%3$%¥ﬁ%¥(%xﬁ%%g%%élgb?%%btion to an

al koxy funatieonprddugls aofedeirmilof (DXi datbediol a the
al cohol function to an, al dehyde, acid or ketoge
PEsEeTSn, HyventieRt i BAIBE traéﬁé?ror%t i BReBRAT§ (3 | the

'%EHﬂ%gaéfﬁ aoEEtEﬁ§°|¥hap££t§ohea85iOﬁngﬁnrQﬁéﬁﬁé@Q and
of “ni'trated conpounds to “20 am no conpounds, j) a
mneactilon wife ghetthods i dasofibed pnotbet ilifeyadmyre suzh as
the protected reactive fynctions .my, carry, o
éﬁbti&ﬁagpi§éli?%@ﬁ?iongﬁ§cgﬁgsgganP orﬂ'$g%?%%%¥c ths
Tt r¥h s ivrdhaseghAi Bt ah d fernetd I@SPONVTCHY pilishers,
salt, 1) a reaction of resolution of the racemc forns
tl¥8%-esol ved products, said products of fornula (1)

us 191% | ned paLNILRGRIdes POsSi bEgrhgPReEr i(§)f Or nE:
ﬁghe c}agﬁgntPgﬁer g%hng Ssoqafastefeoisonérec. It may
e veef aret edet hetcesaiaty ehot it et  reastivensiunet pnal

substituents to Qther substituents can_also he. .
THORSY DB oRSt AO%S CHATHE PEATREY a8 iRgy| Mdng; thio
idre éﬁﬁéﬁd'ﬁ@b@@s@s wiefri nede ahave hefofe dedBred in the
continuing the synthesis according to the reactions,

e QueHGh beke WeeRoBhedscPRBEd CiPakdon is undesirable

in the reactions of synthesis of the products of
formula (I). In particular it 1is possible to use
conventional protecting groups in accordance with the
usual standard practices of protection or deprotection
such as those described for example by T.W. Greene and
P.G.M.Wuts in "Protective Groups in Organic Chemistry"
John Wiley and Sons, 1991 or 3rd edition, Wiley-
Interscience, 1999.

It may be noted that in the case when the
protecting group is a p-toluene sulfonyl group, N-
deprotection of the derivatives is effected as for
example in the presence of potassium hydroxide in a
solvent such as methanol at a temperature between 20°C
and the reflux temperature of the solvent.

Thus, the various reactive functions that may
be borne by certain compounds of the reactions defined
above can, if necessary, be protected. This is the case
for example of the hydroxyl, acyl, or free carboxy
radicals or moreover amino and monoalkylamino radicals

which can be protected by the appropriate protecting
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The products of fornula (1) according to the present

i nvention mght also be prepared by the 5 application
or the adaptation of known nethods and notably the

met hods described in the literature such as for
exanpl e those described by R C. Larock in:

Conpr ehensi ve Organi ¢ Transformati ons, VCH publishers,
1989. 10 To prepare the prodifkcts of formula (1), it
gayupisher ef ore be necessary to protect reactive

functi onal roup ch, as for_exa XY, 1, N0,
i mino, thid® |'(é%iiéﬂl@$bups?oﬁﬁg%hsﬁgxgg ter§§%§1 of
dsSinadd Nokhepr&PE-Pi8AUGE bieadtdivd h€uhctions may be

participation is undesirable 15 in the reactions of
oemthienedd :of the products of formula (1). In

partigul ar, it | 0SSj 0 - vl
DESDABIRG sl PERACEE hEoHEe BRI by iy
Sadidand praacit cess oftquiottentylon drrideghilgtlecsilnl , sukedirt-

as those described for exanple T. W eene. and
PUSYMAMREE B S350} 'ect“ﬁ}:é"%p% v Otgea%ﬁa?‘@]reorﬁ raf/nyl'
R M |5y AndSons, 1991 or 3rd edition, Wley-
Interscience, 1999. It may be noted that in_the case
whemine gprapectang ke eErtected- feruerampier &yacetyl,

ra N 25 pr ti I vald i
I e R (e R A e e
e iGe dd aadielalent csucbyasonbelranohdatads known in
tenperature between 20C and the reflux tenperature of
RePisle, sReMI$RISY t he vari ous reactive functions that

may, n rtakh e urdow ddie veastboasted
defallced&g%‘%\s/)% Bul 8ETLALD FROMHAL B w ®

can, if necessary, be protected. This
iforn hexeapde f as eketplls obrt hefhyehbeletahey| cyplic or

RS R A TR B BN, or sehytone
AP e, OtEItgL thiGket gl oupsetApkefiolii bhiinpgetal,
qpnégzga%iyégigdsnogfthe products described above can,
if desired, be amidated by a primary or secondary amine
for example in methylene chloride in the presence, for
example, of 1-ethyl-3- (dimethylaminopropyl)
carbodiimide hydrochloride at room temperature:
- acid functions can be protected for example as esters
formed with readily cleavable esters such as the benzyl
or terbutyl esters or esters known in peptide
chemistry.

These reactions a) to k) stated above can be
carried out, for example, as stated hereafter.
a) The products described above can, if desired, be the
object, on any carboxy functions, of reactions of
esterification which can be carried out according to
the usual methods known by a person skilled in the art.

b) The optional transformations of ester
functions to acid function of the products described

above can, if desired, be carried out under the usual
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exanpl es of protection of reactive functions may be
mentioned: 5 - hydroxyl groups can be protected for
exanpl e by al kyl radicals such as tert-butyl,
trimethyl-silyl, tert- butyldinmethylsilyl,

nmet hoxynet hyl , tetrahydro-pyranyl, benzyl or acetyl,

- am no groups can be protected for exanple by acetyl,

10 trityl, benzyl, tert-but®8carbonyl,

benziiltoopsar bovopn  Ipht lval ipeween adileilkedr By dibrer art,

radi cal s.known in _pepiide chemn e .
BGEREIY T Aot O DOPLCaE DRCRPAVELPd Ok SHAYS uich
%%d'i%&tﬂ'l’?dﬁoﬂdé hookebdehssianchydroswides imoray diagholic
such as dinmethyl or diethylketal or ethylene .
FeSiyReteHch oS di EPRy I9XAMIE a| M@Fhanol” or moreover with

g Q%,ggjrfigi %&etsq{lfufjfcag—r{giéyncti ons of the products

scCr above can, | esired, be am dated by a
pL:nary or cdecdaar yakkyhehibor gerappl e ofn rdiehy | prrducts
chlori,de jn the presence, for. 20 _exanpl f . .
s q*%i(d?ﬂ%Y%ylaﬁfhoﬁ?%b??) t%ﬁﬁbdﬁf$%$deradlcal 18
Rydrieaiian} dguBktk eaReHE PR dne eor- nisded hulogeansatoms,
can be protected for exanple as esters_ forned with
ne&@tly cEtuorbne estalts FfchIRSIFRG, bdiyyfragsiormed to

g:%xreblg J.lrrye c?ir% 5&1?5}?155;3% sR1ReRk FindSons in the

em s y. ese Teactrons a) to k) stated above can
hesuadarcomdi olbns f @noemartpyt ea persom eskiiedf tar thg art

The products described above can, Jif desired, be th
aHQﬂﬁ?fo oﬁnfﬁﬁﬂﬁkﬁyw?ﬁﬁcPF5ﬁ§}Qﬁ ?%éht?gnégﬁ eéhpple
&ldddicatd ©h Whi CheEaBhBrepeibeazetic aedd dmngndreover

he usual nethods known by a person ski|lled in_the

atitth @jomBe OFON6nalSeHNB BEFAPABRS o e3t §olvent such
oS AT Sk, Sy S8 0B SRS, BB oo
téﬁbeﬁxﬁﬁﬁéjpns known by a person skilled in the art,
notably by acid o & KL NGV eL01YSliSe" OFu2@BhCcan be
promoted by an equimolar mixture of the product
containing an alkylthio group and of the reagent such
as notably a peracid.

Production of the sulfone function can be
promoted by a mixture of the product containing an
alkylthio group with an excess of the reagent such as
notably a peracid.

d) The reaction of transformation of a ketone
function to oxime can be carried out in the usual
conditions known by a person skilled in the art, such
as notably action in the presence of a hydroxylamine
optionally O-substituted in an alcohol such as for
example ethanol, at room temperature or with heating.

e) Any free or esterified carboxy functions
of the products described above can, if desired, be

reduced to alcohol function by the methods known by a

person skilled in the art: any esterified carboxy
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sodi um hydr oxi de or potassi um hydroxide in an

al coholic nediumsuch as, for exanple, nethanol or
noreover with 5 hydrochloric or sulfuric acid. c) Any

al kylthio groups of the products described above, in
which the alkyl radical is optionally substituted by

one or nore halogen atons, notably fluorine, can, if

desi red, be transforned to HLthe correspondi ng
suldavdicies oeaayl fbhe dasiotddns ben IWC@@UEHO an alcohol

RS gno Kt D PRSI TR o [yd Eafl kit 1

RYIACLEE C afel havBf awhbar qrieﬂti&nz Ohfid a@lldmmnum hydrlde
noreover W th ozone, oxone, sodium periodate .in

a1 ventsalnent 5 Sust orsSexEmD| @RS eﬁ@tEPrPéfiiFﬁéuSF‘n or
di oxane at..r oo nDeL & u roduction of the
IAHTXI e lu%}%:r‘['}‘oé}lecan }Zi é%r]oﬁot ed by an egui nol ar
m xture of A @Ereductarboryai fmm@tmal Ioﬁ t hh@ gpﬂoqéucts
and of the reagent such _ 20 as n
Hash ShOTRGCERIT drfe ARALEFON BEnBEUCSAL i AT EgRoL
e Medbey NPgNCho£oRAt By AaLRgean al kylthio
group wth an excess of the reagent such as, notably a
peracid. 25£X) Hmm raskkexYn BMDRERHOBE or nBEFRn 3F notably
ke ne func | n :h t |
%ond‘?% §§°H§y%% p?r%s%%rls eﬁd ?V;é]t h%‘&n .
aiésusewh b@Scaﬁtrebtgdacbu aydroxyie furesenge iof he usual

hydr oxyl am ne optionally O substjt [y a aI cQ
SR EHSIIRF  KporRa kY ede RFHRA ﬁk %8%1 St lﬂ’rg: ‘or

Vi L1 t%ﬂe Sbréﬂyﬂ?fﬁ%dﬂlé§tﬁﬁ|§|%61@%hh0@mch as for

functi ons the products descri bed above can, if
desamEe methyéaueed:hlo:mctea.homtnnmrd@w tlhﬁédrobromlde
net hods _kno person, d he
é?fergygﬁacgEPﬁégﬁ 5F func éékégcawadﬁ (ﬁy&r or

iorfd ah€Dhol inf wagtéon by thflﬂbmbndacknmmm acid
by a person skilled in
under reflux.

g) Any alcoholic functions of the products
described above can, if desired, be converted to
aldehyde or acid function by oxidation in the usual
conditions known by a person skilled in the art such as
for example by the action of manganese oxide to obtain
the aldehydes or of the Jones reagent for obtaining the
acids.

h) Any nitrile functions of the products
described above can, if desired, be converted to
tetrazolyl in the usual conditions known by a person
skilled in the art such as for example by cycloaddition
of a metal azide such as for example sodium azide or a
trialkyltin azide on the nitrile function as is stated

in the method described in the article with the

- following reference:

J. Organometallic Chemistry., 33, 337 (1871) KOZIMA S.
et al.
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the art and notably with lithiumand al um num hydri de

in a solvent such as for exanple tetrahydrofuran or 5
nor eover di oxan or ethyl ether. Any free carboxy
functions of the products described above can, if
desired, be reduced to alcohol function notably wth
boron hydride. f) Any al koxy functions, such as

notably 10 nethoxy, of the 3% oducts described above

can, if dag redaybebeonveoted t shaydr odye f Gractden n of

the usugl conditions . kno by a SO il IR, t
SRRV SLOT | AT B G £P DPEREde T Sotaridnt OF
$u8 RS 1@rbaed| oM @ widr i dan W hepyriiebneout
hydrobrom de 15 or hydrochloride or npreover wth

fipadr osxempd eor wikiidr 8EALYM cOfci @ | ROW4ERF ofuch as for

trifluoro i_C_aci er £ X 9% AW, a'é@h%'f?iate
e :ic?ns%o%ﬁhteﬁg plrlgldug%lg %ggc?#ged above ecan, i f ?
dedineed, be converted to 20 al dehyde or acid function

by oxidation in the_usual conditions known .b €
skilled in %thel%r‘tlng%lfﬁt‘égg Fg‘Pﬁ-‘eiz"ﬁplréa \A{}:]tcﬁ“esaa%) él%g{]bed
AbRRNIRERS H@Xide e Pbbaikn athestdtlehydes morebvebe as
Jones reagent for obtaining the acids. 25 h

) An
mequimed,unectonding ttife PFlemicusuade RGGHRAF a’éﬁ%lém by a

can, if desired,. ted to tetrazolyl in the

L??lfagloncosﬂ‘dlﬁl]ieo%slrgﬁ%%n%@{a person skilled in the art

such as fori)exanpl eliyniewticaddrf i pnotettangetgroups deuch

such_as for exanpl e sodium azige or a 30 trialkylfi
nZ38VFs

n .
&5 deTorP AP+ t Fheget GRREP EPatEd “AH e O
éﬂwsggfc%bh%qtii@n@qcﬁﬁcb W thetdion ERELOBHNGN the

reference: J. ganonetal lic emstry., 33, 337.
(@97 1prK@EE MetStedetakgve - OF2 MPYERHFTE hasnotert ¢hatn the

UG SRISLEN Rlea PP B)°h8la0br KNP E 1Y 4 %t ea
out with an acid such as hydrochloric, benzene sulfonic
or para-toluene sulfonic, formic or trifluoroacetic
acid or moreover by catalytic hydrogenation or
hydrogenation by a base such as potassium hydroxide,
sodium hydroxide or tetrabutylammonium fluoride.

The phthalimido group can be eliminated by
hydrazine.

A list of various protecting groups that can
be used is given for example in patent FP 2 499 995.

4) The products described above can, if
desired, be subjected to reactions of salification for
example by an organic or inorganic acid or by an
organic or inorganic base according to the usual
methods known by a person skilled in the art.

k) Any optically active forms of the products
described above can be prepared by resolution of the
racemic forms according to the usual methods known by a
person skilled in the art.

Possible reactive functions are the hydroxy
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sul fonyl carbamate to sul fonylurea, can be carried out

for exanple with ref lux of a solvent such as for 5
exanpl e toluene in the presence of the appropriate

amne. It is understood that the reactions described
above can be carried out as stated or noreover, as

requi red, according to other usual nethods known by a

10 person skilled in the artd3i9) The elim nation of

prot aatingg fghetionsuchthas fisnadxappbbechdng sghoeps are

above can be carrjed out in_. the.usual _condi.ti .
BRGHh B PTRESUAK; Fhee| RUpAEIoRF, JE Jey, ightion for
1Y PRECQMEN APird apedtiertiifly 1§rbuper adfir ehe amino

notably by acid or basic hydrolysis carried_ out wth
araddaiad ;suchtest HyaepEhl or terthémrdne sliFigtoreracetyl,

par.a-t ol uene sul foni.c 1. or trif cetic j
é%%ﬁﬁQQﬁégy y catd%ﬁ%%ﬁ*%%#%@enaﬂ(ﬁ#%§§@) Bokiy1,
edrngenatidarbdylp, base pachtaiupoessdifomyflydr oxi decetyl,
20 sodi um_hydroxi de or tetrabutyl anmmoni um fl uori de.
'hﬁ?%ﬁﬁQﬁﬂﬁg%QK}gﬂ?nﬁ?%%ﬁy%e elimnated by hydrazine

A list of ' ©O1 6§t HPEuPT B¥PT Hehlydiddky Deadibeall we
s given o Baanetrs gPoul BER S0 Yson. oe 1) The
meqdunestdescridticabsysusdn, 28f farykedbepayl, "acetyl,

syhj ected ta reactions. of i.fjcatian |l e -
ARG | RorGAN S eEVE Ay KAImeby1SIARE e Bre

pesteigiaizlei ke @repr ding to the usual nethods known

by a person skilled in the art. 30 %%%Aqg 0 t&cahly c
active for et of St FEGSTSHRAS thasc el %%%e &8 b P°
r4 ; olyfjon h ANy f §FBEpa¢CHbWID in
PLEPALRGYY A hegldéé@k%g%/\lﬁkb?rg Serooh SkiITed im ihe
pdpt Rissthenistayt ifce ferempbas saa thee wedexp -1 of

Rl BPoLPOEabE] AR ot F ugitietn et e iy D i prrench

t1 ons.
fdtent FP 2,499,995, the contents of which are

incorporated here by reference.

Possible reactions of elimination of the
protecting groups are carried out as stated in said
patent Fp 2,499,995. The preferred manner of
elimination is acid hydrolysis using acids selected
from hydrochloric, benzene sulfonic or paratoluene
sulfonic, formic or trifluoroacetic acids. Hydrochloric
acid is preferred.

Any reaction of hydrolysis of the >C=NH group
to a ketone group is also carried out preferably by
means of an acid such as aqueous hydrochloric acid for
example under reflux.

The terbutyldimethylsilyl protecting group
can be eliminated for example by means of hydrochloric
acid.

Any esterification of an OH free radical is carried out
under conventional conditions. We may use for example

an acid or a functional derivative, for example an
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exanpl e the follow ng protecting groups of the am no
radical: tert-butyl, tert-anyl, trichloro-acetyl, 5
chl oroacetyl, benzhydryl, trityl, fornyl,
benzyl oxycar bonyl , paratol uenesul fonyl, acetyl,
benzenesul fonyl or benzoyl. As protecting group of the
hydroxy radi cal we may nention radicals such as
fornyl, benzyl, acetyl, 10 %hloroacetyl,
ideoppcinyds agebe hgnbyfyidet dp; theydpesence of a
imethylsilyl. 1t i.s understood that the above list is
8¢ | %’[zi’tysl \Pé’ra%hddﬁ'ﬁ'at ot her protecting groups,
kRQWNedther PEDEA B0t herl sda)if Dratekempbé, aafODE gsedp is

A l'ist of 15 said protecting groups is given for
ER&FHCS M tr BRERT ﬁé’@erﬁof}‘-‘ﬁefgt, ,399§,°giiﬁ 1PBft ™ Y

o af g\@ys%}l ay; 1e]]igg§girrpq[@é eg-there by reference. Possible

reactions o Imnation of the protecting groups are
eay i adidatias sifatad COPHsaradioel pasertarAied 4ogtogander

Th f, d f _elinipatti ' hd _h | ysd
SO e s ol BB S0 Em 1bhr ol oPEELIEL Y ES ! RS 2
pHlihRhe 6F RRIcUNAgNeamshkf @fi ca Foneitdonal derivative

trifluoroacetic acids. Hydrochloric acid is  xed
fef ekhed. agddany ¥Fact PEAMBLShy df ol §ETREBE L Ehe CFC=NIH-*©
I t0 a ketone group is also carried out

%?ggg?ﬁﬁﬁv by means of an acid such as aqueous .

hydr ochl or ithegpxbdect s ezavpkedubiertheefpriggentThnvention

terbutyl dingthylsilyl protegtin r-oup. ca I
&9 ed fld'}ty l'é(?by ‘_’h%"g%(fgo;g?/%lr%%gl oriri?:]p Crgess
ABE £5ILE! | it have Obeal Ebuhtice o adisiriss prareirdkinase
out under conventional conditions. W may use for

exdrig it ing RKORPWELIRSf uncti onal derivative, for

exanpl e angméﬁg @BE%gHé¥%$%§g @ﬁn%_ggfzﬁghxgy(kbhaion
t he presence of” a base 'such as pyridine.

notably IGF1R.

Tests given below in the experimental part
illustrate the inhibitory activity of the products of
the present invention with respect to said protein
kinases.

These properties therefore mean that the
products of general formula (I) of the present
invention can be used as medicinal products for the
treatment of malignant tumors.

The products of formula (I) can also be used
in the veterinary field.

The invention therefore relates to the
application of the pharmaceutically acceptable products
of general formula (I}, as medicinal products.

~ The invention relates in particular to the
application, as medicinal products, of the products of
formula (I) described as examples in the experimental

part and especially those with the following names:

- 5,6-dimethoxy-1-methyl-3- (1H-pyrrolo[2,3-b]pyridin-2-
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Any esterification or salification of a COOH group is
carried out under the conventional conditions known by
5 a person skilled in the art. Any anidation of a COCH
radical is carried out under conventional conditions.
It is possible to use a primary or secondary am ne on
a functional derivative of the acid, for exanple a
symetric or mxed 10 anhy&ﬁ de. The products covered
) tAE-pyesedo [3nvedlindr igigssiess interesting

Pound 1o pastoeiREPRBEY: T (2B Hal e AN RSO (an-

found to p nase

pieRelbi[@s 3 -1 pArdag iitmsel )mmqbymkomszssz bepymydine;
menti on__ notably IGFlR Testsyahven bel ow in

expBr F n@HEaEBgEY T 1P 4T PEERYE SHTRAR Chry B;JBS?RHW "3
82.Ht g@; cqdHGE, %—‘%géb)}xhﬁilﬁ{ firﬁh) 1wepyipe o s hatespect

protei'n ki nases. ese properties
bheyefidimerean that the products of general fornula

(1) of th resent ntion-c . _ITegli Gl \né _
product s gor it HE‘EOFPeg}([nPﬁ’trroflo ‘i g%ﬁ%lﬁoﬁ gS) %6
BheRhRfyCtis neft Hyar-mu SytgoLa[s At sb] Peridede;in the
veterinary field. The invention th%refore rel at %? ai-

the aépmcattﬂ@ﬁ%flﬁrear B e St RN 3 e pHoT
i1 S1HBS£+H8b [3,2-b] -
proglg‘{yS q& elﬁﬁkﬁénigy %%ge%ﬁlﬁ partlculgr to :
plyridamel;i cati on, as nedicinal products, of t he
produc ornul ) _des as exal n _
exper i %rerﬁ?alch PaPt 1%&%583@%4 yq?]rP Fe i fiﬁi) $/6-ai
h@dnam @eg - methylplpera21n 1- yl)ethyl]—lH pyrrolo-

dlnetho -1 -methyl -3-(1H pyrrol o[ 2, 3-b] pyridin-2 -
5% 2 Al pyrdiie ol 0[3 2-b] pyridine; -

5, 6- di met Boxy- Iy (2 0nRNQL I oz o WPy ddidh-2-y1) -5, 6 -
dimethoxy-1- (2-morpholin-4-yl-ethyl) -1H-pyrrolol3,2-
blpyridine) ;
- 3- (4-chloro-5-fluoro-1H-pyrrolo[2,3-blpyridin-2-yl) -
5,6-dimethoxy-1- (2-morpholin-4-yl-ethyl) -1H-
pyrrolo[3,2-blpyridine;

as well as their prodrugs, said products of
formula (I) being in all possible isomeric forms:
racemic, enantiomeric and diastereoisomeric, as well as
the pharmaceutically acceptable addition salts with
organic and inorganic acids or with organic and
inorganic bases of said products of formula (I).

A subject of the invention is especially the
use, as medicaments, of the products of formula (1)
with the following names:
- 3-(4-chloro-5-fluoro-1H-pyrrolo(2,3-blpyridin-2-yl) -
5,6-dimethoxy-1-[2- (4-methylpiperazin-1-yl)ethyl] -1H-
pyrrolo[3,2-blpyridine
- 3-[4-chloro-5-fluoro-1H-pyrrolof2,3-blpyridin-2-yl] -
5,6-dimethoxy-1- (3-piperidin-1-ylpropyl) -1H-pyrrolo-
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pyrrol o[ 2, 3-b] pyridin-2-yl)-1H pyrrol o[ 3, 2-b] pyri di ne;

5, 6-di met hoxy-1| -[ 2- (4- et hyl - pi perazi n-1-yl)ethyl]- 3-

5 (1H pyrrol o[ 2, 3-b] pyridin-2-yl)-1H pyrrol of 3, 2-

b] pyri di ne;
3-(4-chloro-1H pyrrol o[ 2, 3-b] pyri di n-2-yl)-5, 6-

di net hoxy- 1- et hyl - | H pyr rol3 3; 2- b] pyri di ne;

33( 2~ lpymd-dimepyrrol of 2, 3-b] pyri din-2-yl)-5,6-di 10

T N GBI Al e SHW By H P 03 O P e Phin-
3-4-) chl, @r-eriddtuyayal o 1o b b by 2aimh ) : 5y B} di -

met hoxy- 1| - [ 2- (4- met hyl pi perazin-1-yl)ethyl]-1Hpyrrolo
PrRpYi}lFH peyrdiddinné - ol -

3- (- (]_Uor oslH,py, AP | Ji$-=- sPi®in-2-v1) -
G ook A R e O SRR 2 YY)
5], By-ditietdoxypyrrolo [3, 2-b] pyridin-1-yl]ethyl}-

3-,(4-chj,oro- 5-f1 uaro-1 Hpyrrol o[ 2, 3-b] pyridin-2-yl)-
B %%ﬁﬁ&(ﬂi-"tﬁ% §h-4-yl-ethyl)-1H 20

Ry Br-ql3a](@,2+Hhldpe- 19 -8 BSLNER | 3 -a5] pei difF pdyups,
said products of fornula (1) being In all possible

iBs Gmetiime thepyPy r ol 2 - ki i ket F oy hhot - (4-
| | | G, t he ph ticall
AR AR A s PO f s, oo organi o and

i-nqrgdri-of 4aasoray- M gy arafien [ Z, 2] pyndd fan2 eybhsBs6 -

f, i.d duct f f la (J). A subject 1 .
AP HAcE e T 4 1) B i AL REGR YL Pie By pmine
fég@, Aeduptsy f - Yyadtdd {2, 3 whipyiheihob Ly ng, pames:
gifnetdiehor-d-5L3¥ Yorme thypypechwiro sl b pyiasepin-ryl) -

6- dj et - | - [-2- (4- ' in-1-yl)ethyl]-1H
B S 3 s Hpa Sl By AL ee et - Loyl et vl
3- 4 (&) eoidintetfHdior -G ik ity Y -OL I Ry Se il Y3 | 2+ b} Byyidlin-3-

305 S A RSl (- Y BB e A BV ELGS1& 32

L 3133 (Al ¥R FS AU Ord H PyrsnbE2a $n b2 Py j di n-
5, 6-dimethoxypyrrolo[3,2-blpyridin-1-yl] -N-methoxy-N-
methylacetamide
- [2-(5,6-dimethoxy-1-methyl-1H-pyrrolo[3,2-blpyridin-
3-yl)-1H-pyrrolo[2,3-blpyridin-4-ylmethyl] - (4-
morpholin-4-ylphenyl) amine
- [2-(5,6-dimethoxy-1-methyl-1H-pyrrolo([3,2-blpyridin-
3-yl) -1H-pyrrolo[2,3-b]lpyridin-4-carbaldehyde oxime
- 4-{[2-(5,6-dimethoxy-1-methyl-1H-pyrrolo[3,2-
blpyridin-3-yl) -1H-pyrrolo[2,3-blpyridin-4-
ylmethyl] amino}phenol

and also said prodrugs thereof, said products
of formula (I) being in all the isomeric forms
possible: racemic, enantiomeric or diastereoisomeric,
as well as the addition salts with organic and
inorganic acids or with pharmaceutically acceptable

organic and inorganic bases of said products of formula
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2-yl)-5, 6-di met hoxypyrrol o[ 3, 2-b] pyridin-1-yl]-

propyl } pi peridin-4-ol 5 -

C(1-{2-[3-(4-chloro-I Hpyrrol of 2, 3-b] pyri di n-2-yl) -
, 6-di met hoxypyrrol o[ 3, 2-b] pyridin-I-yl]ethyl)-

5

pi peridin-4-yl)methylamne - 2- [3-

(4-chloro-1Hpyrrolo [2, 3-b] pyridin-2-yl) -

5, 6-di met hoxypyrrolo[ 3, 2-b] ®tidin-1-yl]-1-(4 10

@ hyl pi perazi n-1-yl)ethanone -

{3-[3-(4-chloro-1H-pyrrolo[ 2, 3-hlpyridi.n-.2-yl ) -5, G-

di net hoxypajlhreol (ﬂ%‘?cg‘i/%ﬁ?)yr{:a’l"n- Egyl ﬁ&i‘“&ﬁlﬁ%}%‘)e quIGD fi nthe

g_aren?ee&%'lc,m Ob@cddtt pyr peiralihgddl],pyrideta- yor- 5, fepical
i met hoxy-|-[3-(4-nethyl-perhydro-1I, 4-di azepin-1-yl)

¥ouseopyl |- 1H pyrrol o[ 3, 2- b] pyri di ne -

2-(5, 6-di OXY=1 = I - y , 20] b s, 3

yl)-1H py?r%g{éo[ n%e@?%% qledytetages: £ |ﬂ§¥"’{51§<“g‘in%? grical

82mposA-t[idns}- chharacikierpyedol 0h2,thdl pyhiedi negnyhin, as

SoTidaret ooy ol of 202 Y] digil - YLk MRt N
L-didgretdanerdr neddmbrd Hepyrrol of 3, 2- b] pyri di n-
-yl)-1Hpyrrol o[ 2, 3-b] pyri di n-4-yl met hyl ] - (4-
mor phol i n- FhggshengPPPRRLFaONS  can be  presented as
[: 2= ire = - et - 3, 2¢ Ldi ns
LA RN L B LELRUEORLT, FADRUELS, honved
Efkﬂkkﬁy(Séﬁa?fu?EFoxy-b?ﬂaghglBl$hpg%§btgf8es, creams,
pyridin- 3- - oyrrol o[ 2, 3- ridin-4-
W%thmﬁsan?ﬁé} H-ﬁ’érhpﬂyn%'ndTgF% élgf%”ﬁ%wdg%a% h&EPEBE, are
PG ord@ngf £8r i@ Wsualei pethBdal.! the active

I'soneric forms poSsible: racemc, enantioneric or
drastdmde sormr i dhe agn@erponstefle Wddht i MSsalgRCIRIEALS

G0, b 8500 £ ol LB e ot

Rrodgindgife Jul Mileh izl es (| )talhe, prauductaratsic be lactose,
adm ni stered by the

starch, magnesium stearate, cocoa butter, fats of
animal or vegetable origin, paraffinic derivatives,
glycols, wvarious wetting, dispersing or emulsifying
agents, preservatives etc.

The usual dose, which varies according to the
subject treated and the disorder in question, can be,
for example, from 10 mg to 500 mg per day in humans, by
the oral route.

The present invention thus relates to the use
of products of formula (I) as defined above or of
pharmaceutically acceptable salts of said products of
formula (I) for the preparation of medicinal products
intended to inhibit the activity of protein kinases and
notably of one protein kinase.

The present invention thus relates to the use
of products of formula (I) as defined above or of
pharmaceutically acceptable salts of said products of

formula (I) in which the protein kinase is a protein
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parenteral, buccal, perlingual, rectal or topical
route. 5 The invention also relates to pharnmaceuti cal
conmpositions, characterized in that they contain, as
active principle, at |east one of the nedicinal
products of general forrmula (I). These conpositions
can be presented as 10 injectable solutions or
suspensi ons, tablets, coated8 tablets, capsules,
syrogdnes kimesset.ori es, creans, ointnents and |otions.

Th h | f
Che' usoal HEEhGHESote HTeoEtopr FRBR,FE1AE8Y Bd'EHE use

io@coEeeaabeg Woih tdemexsi piEnt asl5desualddy eppveyedr of
I n these COﬂpOSItlonS such as aqueous or, nonaqgueous

phRirgResu tigad, 1y um:@eabablel &3 ofstgatdh, products of
rf%%{} S1bum f? eal Al Gnid QhQUtﬁd\%te{r?t il?lfaseanigal sflected
vegeta er

igin, paraffinic I vatives, glycols,
FaiomD thewdldlilngwimy spergy ng or enul si fy| ng 20 agents,

preservatives etc. The usu do var

26&drdi Rt o BHe B ectvg%gat Z]Sl ?%@ rdi EggaeP i it A
guest ixeN,, @de, cafdrs eXﬁHPbEalﬁlzorrbh@mgm S5@HKY S6K,
per ‘day i'n hunans, by the oral route. 25 The present

|JmkentliR)n KIfHrsl elf‘@i'%%' BGFR&: u§6FR3f FedRfot FHRS, PLK,

for ve or of pharnaceutically
ept 3:0[1(:3 sg‘ﬁ% sal(ﬁ'roducts of formula (1) for

the pr epar aﬂdenrpﬁésermdltﬂmehtponduhus rielbdededd dche use

inhibit the activity of ro in Kkin d

®dt aBred HFtﬁneOErof%Fﬁ na %Fgé'&’# ﬁégﬁﬁ ot ©f

yihf age@fﬁ%éng hsceéﬁtagﬁeprm@é So@f drdubRolultas of
I ne

above or armaceutically acceptable salts
dforsmil@ prdductsn of whiohnuthe(| prosewmi clkif@sepr diei more

SRSl i g LR, 80006
IGF1l, cdc7, Auroral-2, Src, Jnk, FAK, KDR, IR, Tie2,
CDK7, CDK2 and EGFR.

The present invention thus relates especially
to the use of products of formula (I) as defined above
or of pharmaceutically acceptable salts of said
products of formula (I) in which the protein kinase is
IGF1R.

The present invention also relates to the use
of products of formula (I) as defined above or of
pharmaceutically acceptable salts of said products of
formula (I) in which the protein kinase is in a cell
culture and also this use in a mammal.

The present invention thus relates to the use
of products of formula (I) as defined above or of
pharmaceutically acceptable salts of said products of
formula (I) for the preparation of a medicinal product
intended for preventing or treating a disease
characterized by dysfunction of the activity of a

protein kinase and notably such a disease in a mammal.
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of products of formula (1) as defined above or of

phar maceutically acceptable salts of said products of

5 fornmula (1) in which the protein kinase is sel ected
fromthe follow ng group: |GF1, Raf, EGF, PDGF, VEGF,
Tie2, KDR, FlItl-3, FAK, Src, Abl, cKit, cdkl-9,
Auroral -2, cdc7, Akt, Pdk, S6K, Jnk, IR FLK-1,

FGFR1, FGFR2, FGFR3, FGFR4, 5PGFR5, PLK, 10 Pyk?2,

CDK? CDK2Tdmed mnﬂ'henme@@emnlmbmﬁi%ntﬂﬂu%he use of

rel pr.oducts, of ,f [ o S

BEP f%h (%gcel?tl catT € accep%1 élg sarts ©
EBa%ﬁb.@ethi@:ﬁQtl? Oéccéptaldllé (da1tan ohbi odm‘td]eppbdtlets of
inase is nore 15 particularly selected fromth

formudiang Igr of@x : therPrepdcAt igs ¢kl azmeéﬁelnﬁrk product

e

phodited sfoll1batngl ayfdyp asddebirdedsabuf/eprediferstion of
har maceut i caIl]TIy ac tabl e sa(%ts of said oduc srg

R a YEFSPASWhI ¢ ﬁ@tbFot e hSRFAGER! |s

BE‘%@.@.&Ex‘a@i‘%ﬂi i dSEng Bt es1lse,t B.@r'd)ﬁ\%gao.fy prn(EtuaO:id;llc
of formula (1) as defined above or of

ghsoxdeasti cal aylergépeabl e aRHNMR of ssrahar §ductdiggase,
%%F%urrh)%s(els) i n &@%%ngge pPréf ei ntlﬁenasen Svblls@ C&lYstem,

ture and al so s use in a mammal e present

revdmopat Hilkss r el @tse:a::lasztme userhenfmqm@dimts afthritis,
formula (1) as defined above

30 , .
Eﬁé‘lbi?&@éﬂ i BHPFYLaEce ‘?3%?%’:@5?‘?5' of ISEF AP Gyt EFULar
?%wé%daﬁbﬂ‘ahéigbFHéHN”éﬁédlbgﬁcéﬂrﬂi%éé@éb peeddets .

ended for preventing or treatin di sease
char act eri i (yrearttuntryent oent ﬁguﬁctrie‘}?itﬁsoftoa the use

B30t LRl DBEoR T kABATELY, PIET 0, CBBITRd ToBolB L. of
ph@&m‘ato@\ﬁfld‘mwl acteptapldefdalars abfivesanid oproducts of
formula (I) for the preparation of a medicinal product
intended for treating diseases in oncology.

The present invention relates especially to
the use of products of formula (I) as defined above or
of pharmaceutically acceptable salts of said products
of formula (I) for the preparation of a medicinal
product intended for treating cancers.

Among these cancers, the present invention
relates quite especially to the treatment of solid
tumors and to the treatment of cancers that are
resistant to cytotoxic agents.

Aamong these cancers, the present invention
relates quite especially to the treatment of cancer of
the breast, stomach, colon, lungs, ovaries, uterus,
brain, kidney, larynx, lymphatic system, thyroid,
urogenital tract, including the bladder and prostate,
bone cancer, cancer of the pancreas, and melanomas.

The present invention relates even more
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pharmaceutically acceptable salts of said products of

formula (I) for the preparation of a nmedicinal product

5 intended for preventing or treating a di sease

included in the follow ng group: disorders of

proliferation of blood vessels, fibrotic disorders,

di sorders of proliferation of nesangial cells,

acronegal y, netabolic disobders, allergies, asthm,

@anhﬁ]caldriga&ta tife t hreabmsat, ofi szanesr opft ke breast,
Vous éyiten1 reti nopathies, psoriasis, rheumatoid

SP RFi &€, ~Y8938bet es, nuscul ar degenerati on,

geflatflCSThguyﬁégaht(&ﬁ#ﬁﬁﬁiémoalduerémaage to the use
oncol ogi cal di seases, cancers. The present. i nvention

pﬁuspr@dm:éa t@f t Heonmela 15 Tof &ﬁodé@f-én8fi f@PREFa QF) OF
BRATRRCRSH RUING HelloelBRLIBRAH OBk! ket opralhecs of

sai a () for
pbemananam)cﬁoﬁ ﬁhdlpm&ﬁaqaﬂxhnﬁoflatmﬂdedlﬁ@ﬂ product

treating dlseazfs in o olqﬁ%é The present invention
feraths € ERFRY0 R F& e e of products of

forml a (l)s&saS H8fi BeHadbovsr uctod  pAdcHRSE g catby the

acceptabl e salts of said products of fornula E ) for
phrespngpaiavention aimt@ndathl £ odd® i yaRy of

HAEAERS, HDEC pgfRB0 IO RERANEC ) AR SEERE co che

guite especially tot _
pireskfitnti wferstol ol chunuks-aaddtaudnetmeaRHEMDmﬁinatlon

FhGEe CHTEEPISTIRS SRectRTLP RUBFEPEn o1 of b EEPRHTELY in

%%R\%(ih%.ltﬁbnt il JrRat Mt r e 0@ igdtits 30 the

breast, stomach, colon, lungs, ovaries, uterus, brain, -
kldney, Iamh©<pﬁqﬂﬁﬂﬁui@V%9§t@ﬂ]thH?réﬁ&ateﬁrﬁﬁﬁﬁh¥¥ to
g&ﬁgg&race g g:dl ngf t EﬁmB%%Q@%n%”d péQSt atcfeflrp&ﬁ‘e he above,

pancreas, mel anonas.
BEES €AlonanI§Nt | dsh U el i s eaeﬂlﬂﬁreprlﬁelpnastl@ﬂzﬂdqher

to the treatnent of cancer of the breast, colon and
m§§@§lna1 products for chemotherapy against cancer.

Said therapeutic agents can be commonly-used
antitumor agents.

As examples of known inhibitors of protein
kinases, we may mention notably butyrolactone,
flavopiridol, 2- (2-hydroxyethylamino) -6 -benzylamino-9-
methylpurine, olomucine, Glivec and Iressa.

The products of formula (I) according to the
present invention can thus also be used advantageously
in combination with antiproliferative agents: as
examples of said antiproliferative agents, though
without being limited to this 1list, we may mention
aromatase inhibitors, antiestrogens, inhibitors of
topoisomerase I, inhibitors of topoisomerase II, agents
that act on the microtubules, alkylating agents,
inhibitors of Thistone deacetylase, inhibitors of
farnesyl transferase, inhibitors of COX-2, inhibitors

of MMP, inhibitors of mTOR, antineoplastic
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The present invention also relates to the use of
products of formula (1) as defined above or of 5
pharmaceutically acceptable salts of said products of
formula (1) for the preparation of a nedicinal product
for the chenot herapy of cancers. As nedicinal products
according to the present invention intended for the
chenot herapy of 10 cancersi the products of formula

delo)1 RASHIGH 1ied 0 1 BEaPLASANLIDYERAUSIN CAbdimAsashusing
alone or 1n conbination wth chenptherapy or ,
deaﬁr&ﬁdtﬁrthyagtiahte'r ot inedteim kipabeRapron aigh anti-
ot her therapeutic nts. [ ‘| th =
T ot a5P)PP8ias g eraly (BUeRRER, o e
defidpchabwenganiiiés | dopphypbontaéai agdattagguzumab.
princi ples of other _nedicinal products for

cherot her dfy aBansttRahceFen8a R tﬁﬁ?apgﬁﬁﬁglgﬁént%nti_
FALASGOIONLGiRed  gOLh! URs ageil s. c23Rohasexanplea-

I brrtors of protein kinases, we may
aiBed 1 edanpt abkylbotingolamsore, sutharspi ¢yeigPphosphamide,

2-(2: hydroxyet hyl am nQ).- 6- henzyl ani nQ~ 9- '
S T
dhat aggeLdhng A trheroRSi gomsease i Bueht iaan camptdisecine

al so be used advantageously _in conbingtion Wit h, .
apd | plorivatirese RRFREICHIIIRRANPFES, 0f 23 4) YT ATV
?arlfé ir?é%ﬂt)éf{ﬁéé V%n@aergé’ st PPUgRou L LRRUL Rl ddirivatives
rTnte 0 rs I'rst, we may nention aronmatase

amdi & Degs . anti estrogens, inhibitors of 30

t opoi sonmerase |, inhibitors of. topoisonerase

agents t haf€adt* B the Wvgfgi]l%lul ggl,ergﬁl?%%at Hﬁéates to
BE6RLSEs oEhi Rt Ba O Ihi Hepnpreeacat Kianme i hiihbbiooss,
of farnesyl transferase, inhibitors of COX- .
sabdbipoydicts KPP, EPRALBRL of 5) ofPedmR. 1&ht Pi%opP%ﬁ%?—]Ble

iaSherl L abA L e, Hapltun compaR ofegaunds and
al setankbisomeric, as well as the pharmaceutically
acceptable addition salts with organic and inorganic
acids or with organic and inorganic bases of said
products of formula (I) as well as their prodrugs.

The present invention relates especially to
products of formula (I) as defined above as inhibitors
of IGF1R.

The starting products for synthesis of the
products of formula (I) according to the present
invention can be known, described in the documents, by
a person skilled in the art, commercially available or
can be prepared according to usual methods known by a
person skilled in the art or moreover according to the
methods described in the accompanying schemes.

The following experimental part more

particularly illustrates examples 1 to 67 of the

present application



angi ogeni ¢ conpounds, gonadoreline agonists, anti-

andr ogens, bengam des, bi phophonates and trastuzunab.

5 W nmay thus nention as exanples anti- m crotubul e
agents such as the taxoids, vinka- al kal oids,

al kyl ati ng agents such as cycl ophospham de,

DNA-i ntercal ati ng agents such as cisplatinum agents
that interact with topoi soregase such as canpt ot heci ne
10 and derivatives, anthracyclines such as adrianycin,
antimetabol i tes such as 5-fluorouracil and derj vat Vﬁf
saﬂfémallags syfttthemissemE | rﬁ/énﬁﬂé?ﬁ‘%wlé‘f:‘o'r‘%e'flé‘f]a't% H-

c@lﬁ ST O SR LG A L) B P PLBLE(K) Fostpyridine

|pI@rl§@mﬁ¢€ ieyns: racem c, enantioneric and

d| ast er eoi someric, as wel | as the phar maceuti cgl |
Babl e a ‘salts Wi Hani daed I}E@EE}?I\C
cids or WX ni c HAd i nQrgani c basesoof

pr duOHs 3for IaPH(I) as well & t hejg prodrygs. The

pr gsent | ﬁventl on rel atws espedially to  pr oducts of
formul a as defined above as |nh|hpgéors of 1R

1B&; swar \pge cHY Qelieg) s +© QMEPs \Qbert heo NO,
W )} aécof di ng te—the-pregfen
| MFe Zcan 6 & Rown 0 dexEr bed i WFERE Hocu Mys, by

a%er son ski | | edfn t he arts, conmer ct,‘f;al |y avai abl e or

can be re\eared accogdi ng to usual Bt hods known by asr
pﬁﬁcﬂeww ¥ haiceapet o er agcor di-f e
3Q Ft 0 SCri bed:—'t e @m NEPTs&ehemes,.
fof'Z oW h\ Np e

g Expe; rrentt endo@r tOnot’e articularl g

?Jstrat eg exanpl eseflxto 67 ob the pAlEsent 10
app ication - 62 Sctére 1. Synthesis of o
5, 6-di net hoxy 1- get hyl - 3- (1H PA(PPhy)

Mrol%?ﬁ%nd{nﬁ\)-ll—l—g rr%ﬂo
Example Llor 'rod'ut/ \ SnBu; ——

DMF boc Tos reflux
96% 78%

50%TFA

— -

CH,Cl,

90%

0.__
N O—
ZUOH (N \ x
MEOH oy
NN N

94%




N~ Br I NBr I NBr NaOwe |:XO- OHO0--, [/ KzZCG3 Mel
DMF, 1000 OH 0- H20 2 100% 3 95% 4 1 63% OH O N CHO
ONCHOAc)2 0 N NO n-BuLi i ~ Cu(N03)2 NaCEt 1 2 DWW
Ol / Ac20 65C O :aNO THF/ EtOH ~O 1 NO 50% 100% 6 2
HO 2 5 55% Fe Br NaOAc_ _ O N\ NO2 silica gel i0
NBr2ONM Ac200:a/ AcOHOI / NDw, 10CO1l / N
reflux NO2 toluene 93% g ref3ux g 61% 10 46% O DMAP
%_gd(%tmfem fT@d crn@@abﬁat1soz&@@ﬁomm4-
ene [ boc Tos reflux N 96% 12 78% Tos
Yibee tHyl 13- (B -pyrrcio kR, Dbl meridip-¢-y1) safrpxrrolo-

N DALV 1L, 9096 L 5pH, 863 bauct 28§ O N O-

7/ /
0" \ \
0 (o]
2 H 72
“ CICH,CH,CI | N — o l SN
NaOH, TBAB N\ _N N\ _N
N/ N\ \/\X N/ N\ \/\N/\
ts ts K/o
19
17, X=Cl
Nal( 18 X =1 O/ \
0
NT
KOH N ~
MeOH l \
" o
20
5 Scheme 2

Scheme 3: Synthesis of 5,6-dimethoxy-1-[2-(4-methyl-
piperazin-1-yl)ethyl] -3- (1H-pyrrolol2, 3-blpyridin-2-

yl) -1H-pyrrolo[3,2-blpyridine, (example 3 or product

10 22)
7/
\
0
N7 \
KOH
— AN T
18 TN MeOH A\
K,CO, \ N / N\ N
MeCN / N N \/\N/\
\ H k/
NG
21 22

Scheme 3



94%\ 16 Scheme 1 - 63 Schene 2: Synthesis of

5, 6-di met hoxy-1-(2- nor phol i n- 4-

yl -ethyl)3-(I H pyrrol o[ 2, 3-b] pyridi n-2-yl)-1H pyrrol o-

(3,2-b]pyridine, (exanple 2 or product 20) / 1/ 1 O

0 CACHZCHZAI N (N) \ N\ 14 NaOH T&AB N~ N N~~X N N\

N~/ ~Nt AV \ ~|O 17, XCl 19 Nal (718, X=f OO0 N~ KOH\

\' MOHNHNW ~O 20 5 Shene 2 Scheme 3: Synthesis
6- di.ne abkib2-d4- mettyehloro-1H-pyrrolo[2,3-b] -

—%%%“%n%n s ﬁ%‘?!ﬁ;%] -éef(?ﬁpdplyyrrm o( 2, 3- b pyri din- 2-

pptDEdi By I -0 3 Aiherhoxty nb-meelghplB-BYBFOBP bduer Pl -

10 2 01,/ o LC 18 -- \ - \ KzZC33
RN PRI R FF TR D)
cl
m MCPBA m POC, | N TsC
N/ H CH.Cl, l;l/ ﬁ N/ u Bu,NHSO,
o}

24

23

LDA =
I\ Ny —— | N SnBu,
o
N/ N nBuSnCl N ,\{
! ' ts
ts
25 26

Pd(PPh,),
Cul
——

toluene

50%TFA

i

CH,Cl,

90%

2%KOH

e

MEOH
94%

30

5 Scheme 4

Scheme 5: synthesis of 3-(4-chloro-1H-pyrrolo{2,3-

blpyridin-2-yl) -5, 6-dimethoxy-1- (2-morpholin-4-yl-

ethyl) -1H-pyrrolo[3,2-blpyridine, 34. (example 5 or
10 product 34)
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15

\ HI is 21 22 Schenme 3 - 64 Schene 4: Synthesis of
3-(4-chloro-1Hpyrrolof 2, 3-b] -

pyridin-2-yl)-5, 6-di net hoxy-|-methyl -1 H pyrrol o[ 3, 2-b]
- pyridine, (exanple 4 or product 30) C1 CI MCPBA \N
POCI3 I \ TsC NCHZO, NNNNBu4NHS4 NHI1 HHO
23 24 &N LDA | SnBu3 N nBuSnCl is is 2526 0- O N
} Br ?:' SnBu N N boc Toggeflux Tos boc 11 26 78%
27 0- 0O NO~C 0~ B50%FA ( \ Ml I \ \,CHZOZ NN
NDVF NN 90%is H096%O\ is 28 29 0- 10-

CICH,CH,CI

28 —_—

NaOH, TBAB

Scheme 6: synthesis of 3- (4-chloro-1H-pyrrolo[2,3-
blpyridin-2-yl) -5, 6 -dimethoxy-1-{2- (4-methylpiperazin-
1-yl)ethyl] -1H-pyrrolo[3,2-b]lpyridine, 36. (example 6

or product 36)

|
) o

Scheme 6

In the preparations following examples 1 to 8
for mass spectrometry, the spectra were obtained by
electron impact (EI) and/or chemical desorption-
ionization (CI) (reacting gas: ammonia) on a Finnigan
S8SQ 7000 spectrometer. _

General methods of synthesis for the
preparation of examples 1 to 8. Unless stated
otherwise, the products were obtained from industrial

suppliers and were used without further purification.



10

15

20

25

30

2%KCH MECH N NI H 94% 30 5 Schene 4 Schene 5:
synthesis of 3-(4-chloro-IH pyrrolof 2, 3-

b] pyri di n-2-yl) -5, 6-di net hoxy-1-(2-norpholin-4-yl-
ethyl)-1Hpyrrol o[ 3, 2-b] pyridine, 34. (exanple 5 or
10 product 34) - 65 O/ | O OO I N&NCis is
3;:XZC| 33 Nal ~32, X=0~10 C NKOH\ MOHNH
(iii? O 34 Schene 5 Schegge 6: synthesis of

pyrggéor% EEERéBEM(%éh% Ponducted under an inert

di met hoxy-1-[2-(4-net hyl pi perazi n-
a]trbdé];&tényé ] whthpyamfrmdx[cmsz mmmm nendS@Ol(\@m?rﬁ)l eFbash

prOdUCt I%?JN g~ ca£r£\gd out on a% [}LVSCOH m%l%h
CompanionTM using Advantage FlashReady™ prepacked
silica cartridges and the solvent systems described.
Thin-layer chromatography was carried out with 0.25 mm
silica gel-coated plates 60F-254 (EM) and visualized
with iodine vapor, UV light or a staining reagent such
as a solution of KMnO,.

The infrared spectra (IR) were recorded in an
IR-TF Nexus 670 spectrometer (Nicolet) with samples
prepared in the manner stated, and are expressed as
wavenumbers (cm'). The 'H NMR spectra were recorded in
Varian Gemini and/or Mercury 300, Unity 400 or Unity
plus and/or Inova spectrometers at 500 MHz, the
chemical shifts (&) being expressed in ppm relative to
tetramethylsilane (0.0 ppm) or to chloroform (CDCls,
7.26 ppm) as reference. The C-NMR spectra were
recorded on a Varian Unity instrument (13C frequency of
100.57 MHz), the chemical shifts (6) being expressed in
ppm relative to CDCly; (77.0 ppm), ‘unless indicated
otherwise. The mass spectra (MS) were obtained in a
Finnigan MAT model TSQ 700 mass spectrometer by
chemical ionization at 120 eV with methane (CI, 120
eV). Liquid chromatography - mass spectrometry (LC-MS)
was carried out on a Micromass LCT with an interface to
a Gilson 215 1liguid handler. Analysis by high-
resolution mass spectrometry (exact mass spectra) was
carried out in ESI mode at a mass resolution of 10 000
by means of a Micromass QTOF mass spectrometer. The
exact values of the masses were determined for the
protonated molecular ions (M + 1), where M denctes the

molecular ion.
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ts 35 36 Scheme 6 10 In the preparations follow ng
exanples 1 to 8 for mass spectronetry, the spectra
were obtained by electron inpact (El) and/or chem cal
desorption- ionization (Cl) (reacting gas: ammoni a) on
a Finnigan SSQ 7000 spectroneter. 15 General nethods
of synthesis for the preparation of exanples 1 to 8.
Unl ess stated otherw se,-tde products were obtai ned
fromindusfyd aIexa%%leg efBo88d preie tiseitbnv hbeutfollows,
further purification. - 66 Al the reactions were
aandist erepderatimnimentt  PeSkSHEr cOFi t RESRRYAT08RS ©F
reagents and solvents. .EL chr r-aph S present
SRR A . afoPRest EbBRRe adh T B oot vt
antage Hh erdyHMpr epackedgsisi.l i ca cartridges

and the solvent systens descrjbed.. Thjn; er _
Exampke ogrphy Q\”d‘l‘?'?%%’&"ﬂ\ﬂli‘?%)%#%yméﬁ?%%[z -3
| - coat ed, pl 2} 51,6985 Vb _gngyyiguakl,zed with

l?]g%’(ﬁ’e b%b%?é’fb\/if‘igﬁfggf‘°g§2/?ai ﬁlgﬁg reagent such as

St 5§ UL (&) 0f - BbiY - 6 1Qodhpyrafliarddodpeétra (IR were
recorded 1n_an_ I R TF Nexus_670 s tyr ojet - INi

with sanpl 839 grepdled i% tﬁg'%ﬁgﬁ)stﬁegplgﬁdﬁﬁv 2
EXPEESSed as ¢iwavenuibers pard) of Ehenilti NWR speolngion

were recorded in Varian Gem ni and/or Mercur 300f K,CO
b Ly b4dhoeB -Pyirtiyd i lp| (it dhdd or 89 n%vﬂmgé)gcta%gneq ers 3
t 500 he ' hi bey dti

haninet il vired “Ta IS, £2)°050% S cmeedion

et r amet silaneé_g.Oppn) or to |
ghhonaf oam (£564H3, temp@bappny afor ef2r dhce timme cool 1t

13C-NVR spectra were ecorded, on a.Vari a it ,
(Rsey ot Cp19CSH Codéhcyebr - 9 400157 TRy, | ey 2d%ind
gﬁe gal If%i%éiﬁ@a@@i R reuNT aaSeth i 15 ppiteetdsi weshed
0 13 .0 ppm, uniess indicated ofherwise. The
mash spart ead MSyiwdr eubBeni MEaFyn g2t 70°C to give

' 1
(19.48, 80.7%) in solid form, of an ivory color: "H NMR

(eDCl.) & 7.54 (d, 1H, J = 8.1 Hz), 6.98 (d, 1H, J = 8.1

Hz), 5.55 (s broad, 1H); m/z obs. = 299.4 (M+1).
Stage 1(b): 2-Bromo-6-iodo-3-methoxypyridine, 3.

add K,COo, (6.22 g, 45.1 mmol) and methyl
jodide (24.6 g, 10.77 mL, 173.3 mmol) to 2-bromo-6-
iodopyridin-3-o0l, 2 (14.9 g, 49.5 mmol), dissolved in
DMF (30 mL). Heat the reaction medium at 100°C for 2 h,
then leave it to cool to room temperature. Then stop
the reaction with H,O0 and stir it for a further 30 min.
The precipitate is then filtered, washed with H;O and
dried in air to give 3 (15.7 g, 100%) in solid form,
light brown: 'H NMR (CDClz) & 7.61 (d, 1H, J = 8.4 Hz),
6.86 (d, 1H, J = 8.4 Hz), 3.93 (s, 3H); m/z obs. = 314
(M+1), 315.
Stage 1l(c): 6 -Todo-2,3-dimethoxypyridine, 4.

Add NaOMe (1.4 equiv., 1.25 g, 23.14 mmol} to
2-bromo-6-iodo-3-methoxypyridine, 3 (4.95 g, 15.76

mmol) dissolved in DMF (10 mbl), and stir the reaction
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Fi nni gan MAT nodel TSQ 700 mass spectroneter by

chem cal ionization at 120 eV wth nethane (C, 120 25
eV). Liquid chronmatography - nass spectrometry (LG M)
was carried out on a Mcromass LCT with an interface
to a Glson 215 liquid handler. Analysis by high-
resol ution mass spectrometry (exact mass spectra) was
carried out in ESI node at @ nass resolution of 10 000

203 By TeaNs, of 8 MCr g QUidadimsxi,Speetr ometier . Afeer
exact val'ues of” the nasses were determ ned for the

cﬁtsclolﬂmlg,t edthel ecrgactioms (xEure, whdr e SAaFERot detween

nmol ecul ar i.on. 67 ., T anp at ,

FRFHF B OWIAHCRR e AT gﬁé% at%%%s%% pr o ﬁfg?é ?h%%e s
£0R" alMq, ) of an@hassmeant raedd corposi ficmsion on 810,

|IIustratet e present |nvent|onthouhvv|t t
[Et@&sq:n@tlt.lO%/ ﬁﬁﬁp@ 1: gsves % hﬂy 9% as a

DlnEthX:|1 pyrrobel 243- 14, J = 7.8 Hz),
@Tb@?lﬁ?g é-‘yley?ro%?{S 2-b] pyr%l di ne,” 16 Stage i
d(23: (&; Bneno-B-+ odopy Hadi,n-B-G# , (2, AHd . 13 .(@1. (B g, 3H)
827mm|) in_s Ildform a little at atim, in the

shaceber 5 #PA, Mdlh-solution 10 of

mp1d) PYSI @Lﬁ%e(:ﬂié r188n8-oWekybaxgaitiekydes 5.
in 180 nL). Stir the reaction
medi um at Addmnﬂelﬁjeré?uﬁe M.or122h e@Heh codlk /¢t Mr 6.8

0) ta 0-5C a n [ idnt H b -
%oi'&H%I)RpW@& ptt pothd oéllgms@é B2 (1o LRIARD od @ﬁggﬁgd-’»
dbmut hbxtRPraddndri el under gac&urﬁGatmmot)t@Jgﬁs\ﬁ@‘@d in

%’% 4%@)?:%9)7 %@rli;dn 5?5%%%?&;{% ‘lf7§%% 'Vogg% Sgor 0591%4 the
fracfiog Hikdipme® £0r 0196 nit), Z—'mm = 2990‘4 its

2- Hr onp- 6-i odo- 3- net hox PI ne
SemBBrAddrK2 G £6t22ng tals0 1Cmbieraradde ottt gBL)

i o TP B B e, e o
DIVE o638 1Med iRt td hEet@BAT ton meti wempedDOCrd or sgif, it
for 1 h, then stop the reaction with NH,Cl/H0
(2.0 g/5 mL). The usual procedure (EtOAc/brine, drying
with MgS0O,) leads to a raw o0il which is submitted to
flash chromatography (Si0O;, EtOAc at 10%/heptane) to
give 5 (0.47 g, 50%) as a white solid: lH NMR (CDCl;) &
9.86 (s, 1H), 7.61 (4, 1H, J = 7.8 Hz), 7.12 (4, 1H, J

= 7.8 Hz), 4.10 (s, 3H), 3.96 (s, 3H); m/z obs. = 168
(M+1) .
Stage l(e): Acetoxy—(5,5-dimethoxy-3-nitropyridin-z—

yl)methyl acetate, 6.

Add cupric nitrate (0.7 g, 2.47 mmol) to 5,6-
dimethoxy-pyridine-2-carboxyaldehyde, 5 (200 mg, 1.2
mmol) dissolved in acetic anhydride (13 mL) and heated
to 65°C. After 2 h has elapsed, the reaction is
incomplete according to TLC (EtOAc at 40%/heptane),
therefore add an extra amount of cupric nitrate (400

mg), and continue stirring with heating at 65°C for a
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then leave it to cool to roomtenperature. Then stop

25 the reaction with H20 and stir it for a further 30
mn. The precipitate is then filtered, washed with

H20 and dried in air to give 3 (15.7 g, 100% in

solid form [light brown: 1H NWR (CDC13) 6 7.61 (d,

1H J =8.4 Hz) , 6.86 (d, 1H J =8.4 Hz) , 3.93 (s,
3H) ; mz obs. = 314 30 (M), 315. Stage 1(c):

Ard G 2113,§d'ﬂgangyﬂgwgaeeioﬂ- rAdd M b pour it
equiv., 1.25 g, 23.14 mol) to ‘
Ghitr oran 6-iasltHR matihougeyr | dieng;ragl {ze 95ity, wWiklyg solid

nol ) dissolved in DMVE (1 an tir.the i on
I‘Ia}écéghneﬂ?‘ﬁﬁ?cﬁed‘tq:i nalggj WW %F%NZ&%%E ﬁaﬁﬁﬁ,&fte‘?ry
e NT arldhe drRRGIH eIt g1 direbdsims har el 1%1 veer 00%) , as
saturated NaHCO8 and CH2Cl12, and the organic phase is
aryetlewysohi dantH cBHReAEPSLeY. 0 PEr PPi d&ti dilon &ith &S-
t OA 10% he ne), fves4 (3xi13 . 9% as ; £
B Cesdr o 184h oo S%'?é%hd?z'l{? RCAS IR
Hr)oAc Gat7 62 %/ hdptade = 8. A.3#2), 4.03 (s, 3H), 3.87 (s,

3H); nmlz abs. = 266 1).. .Stage 1 , ‘o4 _
Eeddoy ey py e RO AR PEr L iy ) -2
ABuldefato™ 4.2 equiv., 2.72 m, 6.8 nmol) dropwi se
in the space of 10 mn to 6-iodo-2, 3- di nethoxypyri

di ne, 4 (1Ad&dgMeBOs56( 83kl diisEdl FE@ln torHEgEery LS. 5-

nd stirr - r j he i on
St ot Bt e P HOLRTe Moy M hyA " aceBREE N e | (270
i@l UDNSE0 ARl hehisxdsl v {A. B2OM )at aBd%¢THFI n(@d mL),
stirring at _ 0C for 1 h. Thenle\setrae r.eactljlon oy
R PG NRREGr 1188 Pdome enBBRuART 147 | {he rrpaqt ion
fleatifn #LOP-ddi reambionweh NUGUERO (Re€eglSic h,

?. The usual procedure (EtOAc/brine, drying 20 with
Myt tabels the areavt ot WiKEHres Widat t Yeauuy, RAdgh2N

G5 478, T 0y Lab, Kt P Pl avire el i fFgdpe
($x) IHwadhb6lwith lblatdratéd8 NaHCo{, 12d¢d, 1MgSO,) and

concentrate, to obtain a raw solid which gives, after

flash chromatography (EtOAc at 20%/heptane), 7 as a
pale yellow solid: 'H NMR (CDCl;) & 7.84 (s, 1H), 6.15
(m, 1H), 5.01 (dd, 1H, J = 12.4, 4.0 Hz), 4.76 (ad, 1H,
J = 6.9, 12.6 Hz), 4.30 (4, 1H, J = 8.1), 4.16 (¢, 3H),

4.02 (s, 3H); Rf (EtOAc at 40%/heptane) = 0.20; m/z
obs. = 274 (M+1).
Stage 1(g): 2,3-Dimethoxy-5-nitro-6- (2-nitrovinyl)

pyridine, 8.

Bring 1-(5,6-dimethoxy-3-nitropyridin-2-yl) -
2-nitroethanol, 7 (173 mg, 0.63 mmol) and NaOAc
(208 mg, 2.53 mmol) to reflux in Acy0 (5.0 mL),
following the reaction by LC-MS. After 45 min, pour the
reaction mixture onto an ice/H,0 mixture, neutralize
with NaHCO;, extract with EtOAc, wash with saturated
NaHCO,, dry (MgSC,) and concentrate. Purify the raw
product by flash chromatography (EtOAc at 20%/heptane)
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= 7.8 Hz), 4.10 (s, 3H), 3.96 (s, 3 ; mz obs. =

25 (M+l). Stage 1(e):H) ( " 108

Acet oxy- (5, 5-di net hoxy-3-ni tropyridin-2- yl)nethyl

acetate, 6. Add cupric nitrate (0.7 g, 2.47 mmol) to

5, 6- di net hoxy- pyri di ne- 2-car boxyal dehyde, 5 (200 ng,

1.2 30 mmol) dissolved in acetic anhydride (13 nlL)

and heated to 65C. After 2 Jphas el apsed, the reaction
/gh@@o@l Ri4amg0r 40 AeC diFt QRergt-colored solid,
% hept ane thérefore add an extra apount of cupric

whjtcrkates(zam 8n@) mlatfdlmnpifnl}é@ﬁlfs‘ri ng? WiMR h@&f’d 5

at 65 for goIH p%ur rtzhegr I%%P egye%e ie@cﬁl oF - 13

toc an i ce/ m Xt ur e,
g@utralgge(tﬁ thégsnl,ldr A\Iam Het,r abt73 t (i t BH, J =

Et OAc, wash with NaHCG3, d S

1D 'bbltlalg 8- %V'o (937 0 151 6bo M O%/ell Jqoncenty a ey,
9 1 , 0 ’ 149 | . ’

Jg%% %O 35%851—&) (24‘%5 "st 6%)8 % 3t%{)0\c(gt'$3 #9,; RE

@@%ﬁ)h@phane)o%#r&p'ﬂanest ag\go1(sppts = 0.4 and 0.42; m/z
5, 6-Di met hoxy-3-nitropyridin-2-yl)-2- nitroethanol,
oS 4. 0= AgRl I\*:W)%Y(SB L, 1.53 nmol) to acetoxy- (5, 5-

SLABL hexy) 3-8 tsr-mx:rdtdidscyam JpEitvlo R -lpyBidiave, 9.
Mg, 0. 957 mml) di ssolved in EtC]—| at 50% THE (20 rrLg
Itldﬂ@‘n add NaOEﬂX(cpg@ my, ©%. 9 ot JIHRFCRPYY " %hl'él tro-6- (2-

@:ﬁéb%gy g Ak T 8O LATReY, Al D\l ghtre Ao 86 g,

ate the reaction m xture under
(vasasm mﬁd]ﬂ)ZN Skl t@ #8654 tden wader at eelf NaFCaBn AcOH

extract w th Et QA
b y4 ( %Boﬂndana"lgﬁﬁ eng$a¥\ﬂn'§@ %F a’tﬁu;aﬁ £l N%EQ?’the
$hLehishvRsata! 8 ceasho et agnony iR m:lmer the

eptane), 7 as a 20 pale yellowsolid: 1H

teBeLshnd moBANs, 4K wBskS CRen ML s ph e, 39
Q1§6af§ E%. )Wa 1?hg %f&%?ate+$1@hg 8&gOQSH&EQSOﬁfat

&y QAgs A, 4Q%dinsmﬁﬂe) satQra®ednNaHCO;, dry (MgSO4) and

concentrate under vacuum. Purify the raw product by

flash chromatography (EtOAc at 40%/heptane) to give 3
(46 mg, 46%) as a fawn-colored solid: H NMR (CDCli) o
8.04 (s broad, 1H), 7.19 (m, 1H), 7.12 (s, 1H), 6.55
(m, 1H), 4.09 (s, 3H), 3.90 (s, 3H); Rf (EtOAc at
40%/heptane) = 0.10; m/z obs. = 178.94 (M+1) .

Stage 1(i): 3-Bromo-5, 6-dimethoxy-1H-pyrrolo[3,2-b]

pyridine, 10.

Add Br (1.08 equiv., 160 mg, 0.936 mmol) in
DMF (5 mL) to 5,6-dimethoxy-1H-pyrrolo(3,2-blpyridine,
9 (165 mg, 0.927 mmol), and KOH (1.10 equiv., 67 mg,
1.02 mmol) dissolved in DMF (10 mL), at a temperature
of -5 to -10°C in the space of 45 minutes. Once
addition is completed, dilute the reaction medium with
EtOAc (200 mL), wash with saturated NaHCOs, dry (MgSO,)
and concentrate under vacuum. The raw product is

submitted to flash chromatography on 8iO; (EtOAc at
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obs. = 274 (Mrl). 25 Stage 1(9):
2, 3-Di met hoxy-5-nitro-6-(2-nitrovinyl) pyridine, 8.
Bring 1-(5, 6-dinethoxy-3-nitropyridin-2-yl)-
2-nitroethanol, 7 (173 ng, 0.63 mml) and NaOAc (208
ng, 2.53 mmol) to ref lux in Ac20 (5.0 nL), 30
followng the reaction by LC-Ms. After 45 mn, pour
the reacti onttrgiqxture onto an ice/ H20 m xture,

1’ é e) W HECB) o exiract myi, t he BsOAGs wagh inrdhy -
%@%} )NaHCGB&dry )étoél angI conceﬁtAr ate. Puri f i
ddiBoredy scp)lnﬂiuciH tIiMR I @Clﬂ%r oﬁm‘-tdg} affhyo 1R DACLRY /

% hept ane) 14 48 0
f‘goﬁ HeoPored S—Zl Ha %h\igh ﬁs(é an ggz m%g?ﬁseag%}@n 3.93
§0W§ﬁ$ R l\l(\ﬁcﬁz@(?ae) 40 % /@ o) 0= 80HL5) m/E2.¢bs. =
Hz) é( H J =13 Hz), 7.99 (d, 0.83 H J =
2_289(111;&)) 47121(d 1H J=511.7 Hz), 7.3 (d, 0.15 H,
'3 u - - réd 2=
dosad {Th: Selfutfn ity o HRecbStheniinr 2
Ié]t/\g;égp?i(.?g ;sezﬁ%lanpllatéz 1z obls = 256 (M+l) .
2-b
o 930 Hombad RimepLre 355 S oy ol §Y61 88 (fmot)
ttﬁ Oy rw'écamdl ney . 8 rﬁ<_3,44zqrg L. 5657mh)nplFea©a Boc0

g, 0.565 nhmol), S|02(O 565 under reflux_in AcOH
(3. 25 pgand -t.ol eéhe 1S, 7 ﬁL AfMMSL )1 HEO| eévgr?‘ﬁ‘é 5,6~

eactio | 5t eratyggpe. Fi
ﬁ‘@egé r?éac%1 §g}£81 urgéza%éb&ggkhﬁt%% sol :18 vmtlﬁbtg:ierClglgl
ﬁggégmﬁ@ay ?(%nTDm vigslo i fidt rat@. wheavaqgtlkeuseaction
at Na2S20b, then with saturate
PegEes) tnde LURE oRD T BEPPERGURE . PR | ReiF auhs-
%gg#cb Ry df hagh eHominar aphym{kt&¥Pe with EtOAc, wash
eptane) to give 9 20 (46 ngy, 46% as a

fvanh- celtanst esb| NaHCAH NVRY (GMEES)) sangl oerneepyiis, to

1 1H) > 7412 (Mg
??2’63;} %SE%@ (H)swo%) 3 A “%’Q Ssoglt% 40%#?&4%&3) °
9.389; (49 zpebsad, = 14H7§. of. M1k, 1H), 4.13 (s, 3H), 3.94
(s, 3H), 1.66 (s, SH); Rf (EtOAc at 40%/heptane) =

0.55; m/z obs. = 358 (M+1).
Stage 1l(k): 1- (Toluene-4-sulfonyl)-2-tributylstannanyl-

1H-pyrrolo[2,3-blpyridine, 12.

Add n-BuLi (2.5 M, 0.85 mL) dropwise, in the
space of 10 min, to a solution of N-tosyl-7-azaindole
(0.5 g, 1.84 mmol) in THF (20 mL) at -78°C. After
stirring the reaction medium for 30 min at -78°C, add
Bu;SnCl dropwise (0.575 mL, 2.12 mmol), and leave the
reaction to return gradually to room temperature. After
16 h, stop the reaction with Hz0 and extract with EtOAc,
wash with brine, dry (MgSO,) and concentrate, to give a
raw oil which is submitted to £flash chromatography
immediately, on SiO, pretreated with Et;N/CH,Cl,, which
is washed with CH,Cl,. Elution with EtOAc at 5%/heptane
gives 12 (0.62 g, 60%) as a colorless oil: 'H NMR
(cpcl;) & 8.27 (d, 1H, J = 6 Hz), 7.98 (4, 2H, J =
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Stage 1(i): 3-Bronp-5, 6-di methoxy-IHpyrrol o[ 3, 2-b]

25 pyridine, 10. Add Br (1.08 equiv., 160 ng, 0.936
gnglé in DWVF (5 nL) to

, 6-di net hoxy-1 H pyrrol o[ 3, 2-b] pyridine, 9 (165

0.927 mmol), and KOH (1.10 equiv., 67 ng, 1.02 mnrgi)
di ssolved in DMF (10 nL), at a tenperature 30 of -5 to
-10C in the space of 45 mimmes. Once addition is

q_;'@; et.?d.74dl ut gyt hey r_eaﬂ;‘l ofi, pedigm vt h g Et Q&) (20007

Wwash mnt ‘sat Ur at ed NaHCO3, dr SA an

Qﬂgpennrgﬂe =unAdeér, Vacuuiz) The. EEM/ﬁn éggp [ s, 3H),
submtted to fla hro ogr,a 2 t LAC (At
Y7158 2684 hEHt ané)gp % &re&tio (T ng'p %fg) ;f%? frsor?/ljl)
@Q&Of(%@o§%| i £k ibl%P"NBp(:@B@13)Rf5 8. D0 16s tm/mdpbsH) 562
7.21 1H, = 2.7 Hz), 7.11 (s, 1H), 4.15 (s, 3H),
81 9B) (s 3H) ; Rf (EtCﬁc at 40% heptane) = 0.15; nfz

g e i ﬁ? N? fiagg é(aiﬁeéhgﬁfyi—ll-(toluene-4-
hox pyrro o[

b DEEhEL ne1k- pgrboxpuaua blpyrAddane\yla pyorsleddi¢-,

0. 0108 Et 3N,(1.2 equiv., 17.5
E]PEric}QBer‘rﬁﬁF?ggf%ﬁz’é ((3 (1. 23 equi v. 4ongrr§, 2

0.18 mm')DEQs%ibéor@—ézaﬁlndole 11 (435 mg, 1. 22 mmol)
di met hoxy-| H pyrrol o[ 3, 2- b] pyri di ne,

andl )7 -azaBvac(l®: O3 ) 758t Mg C. 1 {2hyEm Pﬁé rlé’ag‘??]o fhe ‘a0
&}‘3? Dflt ﬁbrlglﬁ” A to Bo%rﬂ f efpneraf i eni Weiik8 $dd ridgmin,

ut e2 e reactlon m xture with Et OAc,

vAgh Jefdd/\/lt P@(Bahy)r‘,at e:d41\|ah-|§qg 0 arzyz (mtg@'on) amad Cul (23.2
concentrat e, 0

wgli @- lﬁﬁ MW@ gl%§ éea gge(§Qﬁ m§8“@ét§5 %20°C
%E)EO&C o 4% ]:eteio(}fl Ofsthél'brea:btaﬁ)rfs a&tHrdRig to

% heptane) _ 0.55; nz obs. = 358 &Q“lh
?..0 Misage thiek) :reaction mixture is concentrat nder

Toluene 4-sul.fon Iéjz Ei gﬂtfﬁ
r hy (EtOAc at

YPF W“Cﬁ 2PREBF AT 3 FoRAERE aPz AR

KL CPRWNE, t& Jive space(safs K0 mign, ’tbaa%)soagtﬁ)npale

t osyl - 7- azglndole

yellow Solid: *H NMR (CDCl,;) & 8.40 (dd, 1H, J = 4.8,
1.8 Hz), 7.95 (s broad, 1H), 7.83 (d, 2H, J = 8.4 Hz),
7.77 (dd, 2H, J = 7.6, 1.6 Hz), 7.13 (m, 3H), 6.84 (s,
1H), 3.97 (s, 6H), 2.31 (s, 3H), 1.71 (s, 9H). TLC
(EtOAc at 40%/heptane) Rf = 0.35, m/z obs. = 549.28
(M+1) .
Stage 1{(m): 5, 6-Dimethoxy-3~[1- (toluene-4-sulfanyl) -1H-

pyrrolo[2,3-blpyridin-2-yl]- 1H-pyrrolo[3,2-b]lpyridine,
14.

Treat bisazaindole 13 (0.52 g, 0.95 mmol)
with TFA at 50%/CHxCl, (25 mL) and stir at Troom
temperature for 2.5 h. Then concentrate the reaction
medium under vacuum to give a yellow oil which
solidifies when Et,0 is added. The solid ig dissolved in
EtOAc, washed with saturated NaHCOs, dried (MgSO,) and
concentrated, to give 14 (384 mg, 90%) as a yellow

solid: 'H NMR (CDCl;) & 8.48 (s broad, 1H), 8.38 (dd,
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(0.5 9, 1.84 mol) in THE (20 nL) at -78C. After 25

~stirring the reaction nediumfor 30 mn at -78C, add

Bu3SnCl dropwi se (0.575 ni, 2.12 mol), and | eave the
reaction to return gradually to roomtenperature.
After 16 h, stop the reaction with H20 and extract
wth EtOAc, wash with brine, dry (MgSO) and
concentrate to give a 30craw oil which is submtted

9, frashy C@roﬂagoﬁﬁﬁyhﬁ 7sBmedi atsly,7 &1 SDdroad, 1H),
pretreated Wi th Et 3N/ CH2C12, which is washed vvrth

THXC12m, ERED i, o 8%t h(dt OB, af 5% hept HAL. §i-98s & 1H),

%O 62% %(z?/() §59@ 'e_é)l ogtﬁ;g ?gls @4 IJWB (ﬁ?clgétcﬁxc at

47017/4hé§ha14é1 R;fg—ﬁg oﬁ éﬁéédonH J4¢912Mg17 07 (dd
, S
mr_m_éenl, 1. §8 wﬂlmhwwrr?ﬁh%fui‘ b{sbt%f#eﬂe 4-

%ﬁgfa % %Et age gghspﬁguf$1ﬁiz =y 1py-m z obs. =

ﬁyﬁaﬂdﬂél Mxly}ﬁyﬂld:tmel ukbe- 4-
1)-1 I 3-b I 3,
b1 pyr 1 o hehdd EXPERRSERRd"1 Yt sHBRyS AT bl 52 T

4435 fEo1r] 23 Ma)zallmcﬂr& 774 araiadabe 12 5(57152nnrcg1) and
1.34 rrm)I) in toluene (20 nl) and bubble N2_in
NaQit i(6nOnegudve - f drl130ME n2 - 7{7h&A"Rkid éaFPPH’s‘?ﬂ (11141l 0

.08, 165, TERPHBRCL Bt & g ol o, and

eonptet i eheofretabelberadiy dnG-Mecohfitay fle51%,LAiVBite Hehe
reaction mxtyre is ¢ t ed r cuum._and
PERFEIQR bIeAiNgh I %&P %c"% Watl with
&é%@se&&ne&aﬁ@o | VeI (( )nrgana7 &%w@ﬁtﬁa@al eunder
yel low solid: 1H NVR (CDC13) 6 8.40 (dd, 1H, J = 4

taguur), IG5 (Labr oaturo@fq;t 7183 (%rlbrmt%d 8E® Hz§lash

0.7 .77 (d §§|)  whit
Bydndlolilond" o) 5 le Cag) BdBlge [ 950 8o unice
960 iaTLE moecnatmoafmepsamaai RfLH-, er 35 4.rﬁ,z btﬁs Hz) ,
549 28 (er)

.69 (m, 3H), 7.48 (s, 1H), 7.09 (m, 2H), 7.03 (d¢, 2H,
J = 8.4 Hz), 6.97 (s, 1H), 4.01 (s, 3H), 3.98 (s, 3H),
3.86 (s, 3H), 2.27 (s, 3H). TLC (EtOAc at 40%/heptane)
Rf = 0.05, m/z obs. = 463.29 (M+1).

Stage 1(o): 5, 6-Dimethoxy-1l-methyl-3- (1H-pyrrolo(2,3-

blpyridin-2-yl) -1H-pyrrolo[3,2-b]pyridine, 16.

Treat bisazaindole 15 (245 mg, 0.53 mmol)
with KOH (0.9 g) in MeOH (40 mL) and heat it under
reflux under N, for 7 h. Concentrate the reaction medium
under vacuum and dilute the residue with EtOAc (200
mL), wash with saturated NaHCO;, dry (MgsSO,) and
concentrate. Flash chromatography gives 16 (154 mg,
94.5%) as a white solid: 'H NMR (CDCl;) & 10.76 (s
broad, 1H), 8.18 (d, 1H, J = 3.9 Hz), 7.79 (4, 1H, J =
7.5 Hz), 7.40 (s, 1H), 7.00 (m, 2H), 6.53 (s, 1H), 4.21
(s, 3H), 3.93 (s, 3H), 3.75 (s, 3H) . TLC (5%
MeOH/CH,Cl,) Rf = 0.2, m/z obs. = 309.36 (M+1).
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Stage 1(m:

5, 6- D met hoxy-3-[ 1- (tol uene-4-sul fanyl)-1H 25

pyrrol o[ 2, 3-b] pyridin-2-yl]-1H pyrrol o[ 3, 2-b] pyri di ne,

14. Treat bisazaindole 13 (0.52 g, 0.95 nmol) wth

TFA at 50% CH2C12 (25 nL) and stir at room

tenperature for 2.5 h. Then concentrate the reaction

30 nedi um under vacuumtao giave-a yellow oil which

E%QJ:&%J'?S E{}ﬁEhEEEQ 0¥ adedindthes) it | B mbased viad-4 -
, washed with saturated NaHCO3, dried (MySOH4)

ek tigocent fm@yrx@lgméim PRBidin-29pd) - AH-Ryrrolo-

ée%%vy solé I\/R (CDC13) 6 8.48 (s broad, 1H),

= 4.8, 1.5 Hz), 7.73 (m 3H) ,

Hgs bn@g? 1H) 1- @—Iﬂﬂ(d”ﬁoe’dﬂl)ylﬂ-.’:).%-(db,mﬂt-hozdy_‘s [1-
o

M@%%e mulérwm%ﬂcmroi‘ew népfe!ﬁxflﬁén 205%% 1H-
5 1
Egglér%) t‘ho% M&%?/? S%ig?tol(ﬂ)ene 4-
sul falnyl ) zidhﬁpyr ro) 2f@i Ghbdpyetlane 2- y| 1 14 mL:) to
rrol o r ne, 1 d
PO tE bR K3 "Ry B RS TS R 390 ™
3(1?-4§ 0U 10 554 1zpp| )arﬁfldteﬂﬁalb@ﬂrﬂérﬁmenmmu \bronti He rrg$ 0

. mol, dissolved in 1.0 nL of H20O) stirred in
f(@o Al P25t mmel)und'lﬁatl\IZth%néFeaﬁGﬁPPorm?CFﬂé“F eatt i°h Goyfor

%O%E é{) a‘ﬁ%) L énd. J‘-jétjsl%fOltlhemE&%ﬁt | 08 r@gél'm #bt hroom

wash w t saturated NaHCO3, dry
ttaﬁél coagenteat eitndeith5 CHeQUM ﬂih?e),rav(ﬂry the

d t bm tt h h
qp%rf’&egﬁsd RO MoSyh e corTerE A ey e
\aaééur(\dd THd Jrawd- %ré’dtﬁ:tHZ) is 7. sﬁ&)rﬁmt&lﬂ) té. 48flash

Hj, 7.09 (m 2H), 7.03 (d, 2H, = 8.4 Hz), 6.97
@srgm&gognamy(sto 3ghve3. B8 (83 Iy, é@%é 88 (&0 3pyory-
cﬁ?ﬁos%)é_ g %O%Lg{lggo’g‘ i‘gepé@n@id R&H‘ % Q5. 4. 8,

g] gyir@%g}etnhoxgl l)(dﬁ hyl, -3|— 118, pyr. rzoIHI[)Z 32.70 (d, 2H, J =
s Byh Ay ;oyrro 0[3 2 %yrldl ne, (éG 2H, J = 8
Hz), 7.01 (s, 1H), 4.52 (t, 2H), 4.05 (s, 3H), 4.0 (s,
3H), 3.92 (t, 2H), 2.3 (s, 3H) . TLC (BtOAc at
40%/heptane) Rf = 0.05, m/z obs. = 512 (M+1).

Stage 2(b): 1- (2-Iodoethyl) -5, 6-dimethoxy-3-[1-

(toluene-4-sulfonyl) -1H-pyrrolo(2,3-blpyridin-2-yl] -1H-
pyrrolo{3,2-blpyridine, 18.

Add NaI (1.10 equiv., 30 mg, 0.20 mmol) to
bisazaindole 17 (93 mg, 0.182 mmol) in 2-butanone (10
mL). After 16 h of reflux, the reaction mixture is
concentrated under vacuum and the residue is dissolved
in EtOAc (100 mL), washed with brine, dried (MgSO,) and
concentrated, to give 18 (105 mg, 91%) as an ivory-
colored solid: TLC (EtOAc at 40%/heptane) Rf = 0.08,
m/z obs. = 604 (M+1).

Stage 2(c ): 5, 6 -Dimethoxy-1- (2-morpholin-4-yl-ethyl) -

3-[1- (toluene-4-sulfonyl) -1H-pyrrolo[2,3-blpyridin-2-
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Treat bisazaindole 15 (245 ng, 0.53 nmmol) 25 with KOH
(0.9 g) in MeOH (40 nL) and heat it under reflux
under N2 for 7 h. Concentrate the reaction medi um
under vacuum and dilute the residue with Et QAc (200
m.), wash with saturated NaHCO3, dry (MyS04) and
concentrate. Flash chromatography gives 16 (154 ng, 30
94.5% as a white solid: 1H/fVMR (CDC13) 6 10.76 (s

M}Oﬁﬂ: %ﬂrolg[i&(ﬂlpﬂtﬁdﬂn?gég Hz) i 7. 79 (d 1H J
s,
, 4. 21St:(:g bg.}s})azag.rggpl(% 13)@)1d@3 #g (QSZ 3‘1‘53 T(?_d)862
@"@p BHGLLIA R T0hui¥.2 o 7ai0B 3 (1410, Tdes

eslIs O
it di aatihcmcd ((aarrmrga,homo942 mmol), with heating at

g M bl g PO s

t byl io hol
AL byt L gt e compio e

{1pyanol ahg, Zzohn}:pmedlﬂtelrrlmgﬁél’d §05Cd| dAtsrodtthdhe the

{(eﬁ%‘ﬁt}\% “kegjdg-‘lﬂﬁgzal ndo'fﬁl‘?ﬁréﬁzgxdeg 208 0R! hnd the

+&5 1 @be't ysapupRiveelr ea da agh Qhbtbmmy, oty mm|glve 19
Heat the reaction medjumat 50C foy 16 h %
f48ciPon FEN UASt B cBBLtEo SV t dhpiRt u(lég’%{iéit r ac? -38

%%Soi)q{ C"%Clz G3%), fry thg 6 cembsnediextnagtsy = 4.s,

concéntrate them'under vacuum The raw
prmdnzt i g. 5anﬁd,tethoJf l=agh. 45Hghr oftnb8gr@hylHlo  7-14

i ve ééc(% 0(25@8 as an i olylizgol grgg }_% %)7?4'28

z@ld 2ﬂ¢| J; P50, (sl 23&12) 4707Qs(d,31-12H 3174 8n,Hz4H) 7. 5990
7.15 (m 2H),

, 7.04 (d, 2H, ) A
(s, TR, 43N otk 02 (a8 48y ¥y iy ek at
%F%HB&GSZ"B 1228 35S N}E,T)Z FifTLC (EtddAc rﬁ‘}z 69;% hept 8gg) 15

niZz" obs: Mr1).” ‘Stage
iM42) L odoet hyl ) - 5, 6- di net hoxy- 3-[ 1-

GEoLuenSal SU L O0Yh)ndEhoYy TOL 0h Zndr BhBY 1h dh Ny a1 FHhs -

(1H-pyrrolo[2,3-b]lpyridin-2-yl) -1H-pyrrolo[3,2-

'.J

blpyridine, 20.

Bring bisazaindole 19 (48 mg, 0.0856 mmol) to
reflux in KOH at 3%/MeOH for 8 h, then continue heating
at 55°C for 16 h. The reaction medium is then
concentrated under vacuum, the residue is diluted with
EtOAc, washed with saturated NaHCO;, dried (MgS0,), and
concentrated until a residual oil is obtained. The
latter is submitted to flash chromatography to give 20
(19.7 mg, 56.6%) as a white solid: 'H NMR (CDCl;) &
10.77 (s broad, 1H), 8.20 (d, 1H, J = 4.5 Hz), 7.82 (4,
1H, J = 7.5 Hz), 7.57 (s, 1H), 7.13 (s, 1H), 7.03 (m,
14), 6.57 (d, 1H, J = 1.5 Hz), 4.23 (s, 3H), 4.22 (t,
2H, J = 6.6 Hz), 3.96 (s, 3H), 3.70 (t, 4H, J = 4.6
Hz), 2.77 (¢, 2H, J = 6.4 Hz), 2.49 (t, 4H, J = 4.6
Hz). TLC (MeOH at 4%/CH,Cl,, 0.25% of NHj) Rf = 0.20,
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pyrrol o[ 3, 2-b] pyridine, 18. 25 Add Nal (1.10 equiv.,
30 ng, 0.20 nml) to bisazaindole 17 (93 ny, 0.182
mml) in 2-butanone (10 nlL). After 16 h of reflux,
the reaction mxture is concentrated under vacuum and
the residue is dissolved in EtOAc (100 ni), washed
wth brine, dried (MJSO4) and 30 concentrated, to give
18 (105 ng, 919% as an ivorp <olored solid: TLC

ﬁ%&- 4004 heptane)) RE = 0.08, mz obs. = 604
'St ¢ age 2(c ):
Exatadliened hoX)G-YILt(l’@-ﬂﬁﬂ pﬁ§| i 64-%:!;9&1‘1%;1}0 .1-[2-(4-methyl-

%.(th 223 heline 2 -
pfée ESHJ] yféﬂ W{éf?l g% n'?é bp%ﬁ(“ti?irlnz
rm)r phol i ne ?‘16 %J%allj@yfﬁ%l%“ oo nmc))I )09

v ny A8
_ )13 8 % G T R e s e 1
y1) i) {$. ) ( wﬁ@énm émﬁﬂynclwsp}shmcmas-

tion1s only 50% conpl ete. Add extra
Bipyhid ime2 - ¥UI7- 1§ -pywicebe {3 ntieb bpyFidigeat 260C. After

48 h, the t |um|sco e
vacuum anoA‘ﬁcﬁz12 oésn(geg STty tritcje t“%t'fl a'g{;%e mmol) o
e ored Qs BOhY obla ggl ves 19510 r(\gs mom%maelh Vsjhit@Hg(:‘N
solid: 1H NWR (CDC13) 6 8. 38 E
F&)O 7t;L75 atid, 6Q%E, J then 5add1 g ‘PE} Y’i%@efaziﬁﬁ 230
7.,314 0

1}11\(_&) 9 Sg% \fﬂé %bl) 55 ;&. o, @952@!1}01‘7)1 Osii?.{s%r gé,'l_%l:drrng

#for 0 3s,h3Ht, 807@, (maddl—l) exzrgo 1<50@1 Oy .2 2. m®) (jnd

Wtwlgée%%s% t:gjs('v%}% %%’%?&é S?tgg{%?%) at

60 5¢ 6- Bigret hoyy- In (2- mwéﬂm&e@cﬁ1yhetMﬂﬂtd¥e is then
(1Hpyrrol o[ 2,3-b] pyridin-2-yl)-1Hpyrrolof 3, 2- 20 va
pyncenteated. ter idig D aazgsidoice MPIAB A, t(fe(%:%i

Brithudacierhdd ke O@Ha@l3%1“‘%"*‘iﬁﬁ%am?%ﬁ@ﬂt%.%?ﬁn

itfehibed with 2N NaOH until pH >10 and extracted with

CH,Cl,, dried (MgSO,) and concentrated under wvacuum, to
give 21 (10 mg, 20.2%) as an ivory-colored solid: 'H NMR
(cpcl;) 6 8.35 (dd, 1H, J = 4.4, 1.1 Hz), 7.72 (dd, 1H,
J = 4.4, 1.1 Hz), 7.67 (d, 2H, J = 8.4 Hz), 7.60 (s,
14), 7.15 {(m, 2H), 7.03 (4, 2H, J = 8.4 Hz), 6.98 (s,
1H), 5.28 (s, 3H), 4.26 (t, 2H), 4.00 (s, 3H), 3.97 (s,
3H), 2.86 (t, 2H), 2.55 {(m broad, 8H), 2.30 (s, 3H).
TLC (MeOH at 10%/CH,Cl,, 0.25% of NH;) Rf = 0.35, m/z
obs. = 575 (M+1).

Stage 3(b) : 5, 6-Dimethoxy-1-[2- (4-methylpiperazin-1-

yl)ethyl] -3- (1H-pyrrolo[2,3-blpyridin-2-yl) -1H-pyrrolo-
[3,2-blpyridine, 22.

Bring bisazaindole 21 (10 mg, 0.017 mmol) to
reflux in KOH at 3%/MeOH (10 mL) for 5 h. Concentrate
the reaction mixture, dilute the residue with Hz0, add
2N HCl1 to adjust the pH to 8, extract with CHzCla, dry

(MgS0y) and concentrate. Purification by flash
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concentrated under vacuum the residue is diluted wth
25 Et OAc, washed with saturated NaHCO3, dried (MySO4)
, and concentrated until a residual oil is obtained.
The latter is submitted to flash chronatography to
give 20 (19.7 ng, 56.6% as a white solid: 1H NMR
(CDC13) 6 10.77 (s broad, 1H), 8.20 (d, 1H, J = 4.5
7.82 (d, 30 1H, J = ZY.brHz), 7.57 (s, 1H), 7.13
é(kﬁzorﬂd@ogga (I'éadé"&o 52513(@l mbh, 435 S ). BeHAn MV%Y
, (t, 2H, J = Hz) 96 SHL 719
ddlordd $otid:6 "HMR 2. ?‘@Céts) ?H 19 17¢, é?H? 849t H) -
J .= 4. Hz at34% 2 9
SR R 0020 4 G602 o (S 4%5%?(’@%%2*5’“”
Exegple, 311H) Synt.hesi & ,0f 11), - W@@t Hoxy 1E) [ 2-§-P&retdy| 1H,

plperazmlyl)ethl] 3-(4 I
Y1 - 4tk piiFd ol of 37 kf]spyﬁ?"gx hed. 95° B3, glggyrgz&%ﬁgppmg
v?jS@n t({‘gfl)f | -§2964- g@;t hwhpi, pepagbn- [+, yI2)H)et hgl.F1 (m

uéne- 4 sul

nyl) -1Hpyrrolo
b&@adl dBH)2 FLIC- 1MeSH rat o] 8% C Itsqcsyzp, & - Iﬂ@ﬁ Rf =
e
i S0 P haorest of 481137819 0. 0862 Zméf’) ' CHEON

BRarkf18 al) si}'nﬁl@é‘sléherf amd(é-mmpl@epmmbo(a 3obl -
ai V. 10. 55 -)1 Aftg_rlgtlrr2|%q_
pyridin- arylstS édelé‘?FPaszé&‘ngm.iz RgPYEEqLols.
é%gg{imepl Qﬁram ne (21 L) and continue stirring at
The reaction m xture is then 15
seagenti(a) ed1HePygrvela [Redr#lpyrddien7i-9lvr ddtred with
2N HC1 and gashe,d W _t.h Cl2 Tglg agueoys RNasgnds) in
then treaf un{ 10 and ‘extracted
%ggaﬁl@h?%lcygmgg (4%})5@}#) dlfrdpwdlseemrr atte] spafee of 35
o] ive , 20, 29
wor aHoRCAON CECIPRR o R a8 9y 2630 GRmgLf i
C%lz Hé;%o( d@b) 1'_s|t1r1rl_ei)d aﬁ d—°é Hzndek: 6ﬁ2(d,Le%He Jthe
(m 2H), 7.03 (d, 2H, J
re&célbiﬁ) me@ i (tso réH)xrnSt@S room mmpqrage.n(q a12<p1) stir

4 . 00 (s, 3H) 3. é
it for 1.5 . The rea £ion mixture is then filtered and

concentrated under vacuum. The residual oil is treated
with Et,0 (50 mL) and the solid precipitate is filtered,
sugspended in HyO (50 mL) and alkalized with a saturated
aqueous solution of K;CO3; to pH 10. The aqueous phase is
then extracted with CHCl; (7x), dried (MgS0O,) and
concentrated, to give 23 (3.18 g, 49%) as a brown oil:
1§y NMR (DMSO-d¢) & 12.5 (s broad, 1H), 8.14 (s broad,
1H), 7.70 (4, 1H, J = 7.5 Hz), 7.45 (4, 1H, J =
3.0 Hz), 7.06 (t, 1H, J = 6.9 Hz), 6.58 (d, 1H, J =
3.0 Hz), m/z obs. = 135.1 (M+1), 118.1 (M-16).
Stage 4(b): 4-Chloro-1H-pyrrolo[2,3-blpyridine, 24.
Azaindole 23 (3.18 g, 0.0237 mmol) is

refluxed in POCl; (50 mL) for 8 h, after which the POCl;
is eliminated from the reaction medium by vacuum
distillation and the residue is treated with H;O0 and

saturated NaHCO;. The precipitate 1is collected by
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3H), 2.86 (t, 2H) , 2.55 (m broad, 8 2.
25 TLC (MeOH at 10% CH201(2, 0. 25% of H)NH’3) R?O:(Sf 3gH)'
mz obs. = 575 (Mrl). Stage 3(b) : '
5, 6- D net hoxy- | -[ 2- (4- et hyl pi perazin-1 -
yl)ethyl]-3-(1Hpyrrolof 2, 3-b] pyridin-2-yl)-1H pyrrolo
- [3, 2-b] pyridine, 22. 30 Bring bisazaindole 21 (10

ng, O. 017 mml)tto ref luxygn-KOH at 3% MeOH (10 L)

r t r i 0 ' [

RS T DO aae 20 1 to_ad st Lhe PH 1o 8 o
et st oqt aph e HIEERS dEg 2(4l\/g$@4?4arﬁlr c@ﬁéznt?%té‘ white

Purification by .flas 7 t
Iy otFyL1ng. 69 163 a% F]Méry cofgae%gggﬁ g lmd'o #),
zf_lz%lgh 61%10 75 QS shraoagz) 1HY . 368. (&, (dJ,H,lH,T 3: 345,5 2.3

HH, 7.03 ((|¢1| 11|-1|§ @:585(&W1)13g geﬁé’ﬁiagl% 1% (5.6,

% %Eg %Léo Ea%m%"%@‘ﬁ%r e%e)wﬁ@ Lto. 240 , mBz98bs.
(m broad, 8H. TLC (MeOH
at149%EH2GLR) , 0186%86f NBB) 9Rf (M+N@)40, miz obs. =

421 14 (Nkl) Exsrfgl%I%hgynthfs&éofLene 4-gulfonyl) -1H-

By{.i.gh_gtg gLL%EYQiamgt,hst | -met hyl -1 H- pyrrol o] 3, 2- b]
pyridine St age 4(a)

1H- Pyr r 01ohdd3NBPHy (Bdbng7- 8P, 225moAdq ap. SPAUrdeTe 17 HO

(230fid, 8-, BORLibh SAOIdpnidh B i2a b, 04 o,

€ Space O 35 15 mn to a solution of
M?BBA trdd ¥ , 2ipE2 9,(1965@ ngvl )64@1520—@@@)(14gdm_§u4NH804

stirred at 0C, unde h
L0 05 ] 18 ST L L8R TE e
Eﬁ%ﬂz‘e%%t@c?ﬂ WEaignt Bep Bibt er et andomcoempatranted, the

er vacuum The residual oil is treated 20 . with E
(375 @sth)asancrammme@mm. pRt &hen LFEFIeY with EEoAc

sus ended i i
R e e iR e
a%gﬁ%ggﬁ%o@%w givdierR®x(T 233 edl, W BR) CRE1S @hpipe solid:

and
1y NMR (CDCl3) & 8.28 (d, 1H, J = 5.1 Hz), 8.04 (dd, 2H,

J = 8.5, 2.0 Hz), 7.75 (4, 2H, J = 4.0 Hz), 7.26 (4,

iH, J = 8.4 Hz), 7.17 (d, 1H, J = 5.1 Hz), 6.67 (d, 1H,
J = 4.2 Hz), 2.37 (s, 3H), TLC (EtOAc at 40%/heptane)
Rf = 0.50, m/z obs. = 307 (M+1), 308.0.

Stage 4(4): 4-Chloro-1- (toluene-4-sulfonyl) -2-

tributylstannanyl-1H-pyrrolo[2,3-b]pyridine, 26.

Add IDA (1.5 equiv., 0.74 mL, 1.47 mmol)
dropwise in the space of 5 min to azaindole 25 (0.3 g,
0.98 mmol) in THF (15 mL), stirred at -78°C, under Na.
After stirring the reaction medium for 0.5 h, add
BusSnCl dropwise (475 mg, 400 uL, 1.47 mmol) and stir
the reaction medium for a further 0.5 h. Then allow the
reaction medium to return to room temperature, stop the
reaction with H,O0, dilute with EtOAc (200 mL), wash with
brine, dry (MgS0Os) and concentrate. The residue 1is

submitted to flash chromatography to give 26 (0.46 g,
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concentrated, to give 23 (3.18 g, 49% as a brown oil:

25 "H NWR (DMSO-d6) 6 12.5 (s broad, 1H), 8.14 (s

broad, 1H), 7.70 (d, 1H, J = 7.5 Hz), 7.45 (d, 1H, J

= 3.0 Hz), 7.06 (t, 1H, J = 6.9 Hz), 6.58 (d, 1H J =

3.0 Hz), mz obs. = 135.1 (Mm1), 118.1 (M16). Stage

4(b): 4-Chloro-1H pyrrol o[ 2, 3-b] pyri di ne, 24. 30

Azaindole 23 (3.18 g, 0.0237%gmmol) is refluxed in

")35795135154 0 Q%ioﬁPé 8 bir2f tenoii ebpehy ROGLAs i ed, 11, g
hated from the reaction medi um by vacuum

distilHayj oVI and(te BHsi due i8s Ot,réat5ed{% t H D hd 2H,

sat ur.at ed reci pi.t at t b 7,
“?lftrsat‘llcﬁ]z ??egapjgf p‘LIPSrl |ca E %gl < ﬁ)'
23ftfé’”5(*s09r§@hy heads 1t.@ 24 (§0. 84, , 22%93as(ta va9|Ht)e TLC

crystall|ne solid: 1H NI\/R(CDC13) 6 9.5 (s broad, 1H),
EURAG drt 14 fhepaae HZRE 7 866%ed, 1H, J = 3.5, 2.3 5

1 (fyy IH, .J 1 Hz)ga -
L TN IR A TS Hn et e T
ﬂhsyl) -1515121;8501&/&-2)3 nBﬂyﬁﬁdanZ 93] 6MIrNa911msthg§Y-
4(c) 4Ch|oro|-% qu O%|
%’F‘b}%f% 2-Bipyri +‘h%‘ 2%“ (3.6 g, 90.2
mol ) as sghubion 4 N dAQt ilckA BE) BQmétB@kyhzamndble 11
4- chl oroazai ndol e 24 (0.84 g, 50 mmol ), Tsd (1.154
gol$5053 rrngP Eﬁ@lBumH‘o‘Osﬁza(lI@OE-e 5860 (P +ER§ Bn 0-77
to ne r eact '
HBr S 8m S ebis | hpEL: SR e R ThS. g oA add
a:@ﬁct('wnm@edloumm Snntdien aaxcnrad(eahymtrxﬂw ¢ 27 ,mmol)
dr| ed % and, concentr at ed under vacu %ash
R oﬂa%%@\zﬁp e gigEuDS Witést ?59&35‘505% QF 0.5 h,
gﬁ%ﬁdbgng%ﬁwﬁﬁsxélghd@rs fé& 3bl, nd PlikidEtion of

= 8.5, 2.0 Hz), 7.75 (d, 2H J = 4.0

the, rfa@biod, m2Otuke 9n=S&04 Fﬂash 7chromatog¥pply = 40 g

Farentdat: aBtonPatth FpEofy ab 1 Soridheally dives

$MEdY2i88818. 29t a@e 28( ), 68%) as a white solid: H NMR
4- Chl oro-1-(tol uene-4-sul fonyls) 2-

(CDC13) 6 8.29 (d, 1H 4

overlapping 4, 3H), 7.15 (m, 4H), 6.94 (s, 1H), 3.97

(s, 6H), 2.32 (s, 3H), 1.71 (s, 9H), TLC (EtOAc at

Hz), 7.86 (s apparent

40%/heptane) Rf = 0.40.
Stage 4(f) : 3- [4-Chloro-1- (toluene-4-sulfonyl) -1H-

pyrrolo{2,3-blpyridin-2-yl]-5,6-dimethoxy-1H-
pyrrolo[3,2-blpyridine, 28.

Dissolve bisazaindole 27 (0.28 g, 0.48 mmol)
in TFA at 50%/CH,Cl, (8.0 mL) and stir at room
temperature for 5 h. The reaction medium is
concentrated under vacuum, and the residue is dissolved
in EtOAc (100 mL), washed with saturated NaHCO; (3x),
dried (MgSO;) and concentrated, to give 28 (0.222 g,
96%) as an amorphous solid: TLC (EtOAc at 40%/heptane)

Rf = 0.05.
Stage 4(g): 3-[4-Chloro-1-(toluene-4-sulfonyl)-1H-

pyrrolo[2,3-blpyridin-2-yl]-5,6-dimethoxy-1-methyl-1H-
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tributyl stannanyl -1 H pyrrol o[ 2, 3-b] pyridine, 26. 25
Add LDA (1.5 equiv., 0.74 nL, 1.47 mmol) dropwi se in
the space of 5 mn to azaindole 25 (0.3 g, 0.98 mmuol)
in THE (15 nL), stirred at -78C, under N2. After
stirring the reaction nediumfor 0.5 h, add Bu3SnCl
dropwi se (475 ng, 400 L, 1.47 mmol) and stir 30 the
reaction nediumfor a furthgg 0.5 h. Then allow the

urflgt o roomtenperature, stop
B R 21 D tn Bl onc (200 nL).
wash with Addi KOH dmy(xwg@nmy an@lc6éndedt r fhen Med (5.0

d bmi t f
ST ebS oS A 9, L TR AERY, (80,
d@ﬁlﬁ)mﬁaﬁ) 15t{ dredHin) DMF5.(5.bz)nL)7. 87 oaa zmd Js1;1r
.5 Hz), 7.27 (d, 2H, J:84Hz éﬁl N
Uhe sraacrtrzn)onﬁrwesil(@ B, for 38 -Ps, hSH)Th%Enﬁs 9y the
Jr(_.?rgctbo 5m%§?§m( tt140 (E%tthCtOS f&@%eﬂﬁ)eﬂ%ﬁ@t apelute

t-Bu
B [ vodth orEtdAc(,t olwseate- 4-tsulwith saturated NaHCO;, dry

LonyL) T pyeolol2, 3 b1 Pyt a2y 45 Sy Sodilet M) s

20! WniapHdudi BBt haxyazed nokqit@Alcl a0 z;(d)s/zrfe;g;_aroawo:ef
nmmol ) and azaindole 26 (0.458 g, 0.77 mol) in

®oldene (15 nL) with N2 for 15 min, then add Cul (14

0. uys) n PPh3 - -
$ag, BTa[1°4) RIERTU 0Py 003 1705 -y BFgh 2 919
§ hend et haky 120ke thger 1M2pfroro26 [A, 2Pbl pyrddinen &0 -

15 the reaction xture 0 i 0 f sh chr oqr

40 g cartReEELEX Fﬁ??@ﬁn%P f ( oAé aﬁ9u34§§%¥1 @52%)1n
689 amhi & ehtd

ﬂldg}lf %& t&%sé‘%lgb gi@ %)(gfc%?HQ : E%ngSF% 172%@ tdate

ahpareattloneuhdpp|mgcdumgH?ur1f1gagﬁpn4gy 36094(Q§OH at

2. 1 T,
%E%f)égH%ﬁjl Syfﬁg :Da%%) % (:(ig 4"8% St]4a—7e3%f)?f)a%'_l)a white
§onGﬂ1§rﬂmh (tcgaigne-#- sol anyls) -dtbad, 1H), 8.07 (4,

?%rrogo[z -g}p%{ldln 2‘¥I] 5'6 dh??th9¥¥§lkks apparent
overlapping d, 2H, J = 5.2 Hz), 6.62 (s, 1H), 4.22 (s,
3H), 3.96 (s, 3H), 3.81 (s, 3H), TLC (EtOAc at
40%/heptane), Rf = 0.40, m/z obs. = 343.3 (M+1), 345.3.

Example 5: Synthesis of 3- (4-chloro-1H-pyrrolo([2,3-

b]pyridin—Z-yl)-5,6-dimethoxy-1-(2-morpholin-4-yl—
ethyl) -1H-pyrrolo[3,2-b]lpyridine, 34.
Stage 5(a): 1-(2-Chloroethyl) -3- [4-chloro-1-(toluene-4-

sulfonyl) -1H-pyrrolo[2,3-blpyridin-2-yl1] -5, 6 -dimethoxy-
1H-pyrrolo[3,2-b]lpyridine, 31.

Heat a mixture of bisazaindole 28 (180 myg,
0.373 mmol), 1,2-dichlorocethane (2.0 mL), SN NaOH (2.0
mL) and tetrabutylammonium bromide (16 mg), with
stirring, at 50°C for 16 h. Then leave the reaction
medium to cool to room temperature, extract it with
CH,Cl, (3x), dry (Na,S0O,;) and concentrate under wvacuum.

Purification on Si0O, by flash chromatography gives 31
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pyrrol o[ 3, 2-b] pyri dine, 28. 25 Di ssol ve bi sazai ndol e
27 (0.28 g, 0.48 mol) in TFA at 50% CH2C12 (8.0 nlL)
and stir at room tenperature for 5 h. The reaction
mediumis concentrated under vacuum and the residue
is dissolved in EtQAc (100 nL), washed with saturated
NaHCO3 (3x), 30 dried (MgSO) and concentrated, to
give 28 (0.222 g, 96% as g@n -anor phous solid: TLC
(5}0 atsé‘Qf”" %%Dtaafg?én&fr 500i85. 'St YR 4ACDPCl:) 6 8.40
(31- 4-Chl oro-1-(tol uene-4-sul fon%_/ll ) -1 H
@y,r riot,0(2,3-%]oyEEdi n727§| [d5, 3Hdi Feth&xey?- Hatet 1”0 H
- 80_- pyrrolol[3, 2 yriLdi ne, 2 d KOH:65.07 06 (4,
Huiv. T él%“ﬁ%})' ?E’g%&wé%’(gga' ?q'uﬁ. ’(%55_285@’ 24 (
A) yobigazaiindol .28 (83, 31, O.WW72temeIY, s¥i Fr -4
in DVF (5.0 nL) at OOC, and stit 5_the reaction di
He) fot-A55 (R, BHen A1 the 3?‘iact3i'§r9 n@iﬁ u toge— e
tur room t er e bAHt &t | tg o 2080, Rf =
I{ﬁgs’h Igttj\%l tﬁgéat ur‘at egﬂlérlal-lé%%d,mdry (l\/gsé?)épgnd
caxentrate, to obtain 29 (40 ny, 100% as an

anor IOhOUSE &%‘ '( g) LGRS &t AR N &) s ¥ emy 0- 11~

54 Ao B B D=1 HbPid Dh 0f 2y B} bl py2 i dlbdedtiyr)) -5, 6-
, 6- di met hoxy- 1- net hyl - | H-nyr r ol 9%3, 2-p] pyridi ne, 30.
dRofeé tixoxy sh ZpYeeP o bY, 2 2! Rrigings 1) in KOH at

49 MeOH (10, r BraBd-bhgaRcgeneant (ale mg,5 ¢ reo2
reaction ull%lerg%/%%uﬁrﬁnléﬁuri Ti gati oﬁ on Si02 (MeQH at

And¥¥ CHAGL 2)Ndrads 3.6 3thg(130r8R247MB% ) asin whiketanone
solid: 1H NWR (CDC13)_6 10Q.92 (s.broa 8 - :
R i e i
& apRidMEfhrAtdd J andez Hyacutmb?2 (the lHresidug2 1is
s, 20 3H), 3.96 (s, 3H), 3.81 (s, .3H, TL%F/ELE %atso)
apsghbtpedndn EEORc) Mmshfd, ¥hkh drife. g% a250,4
345.3.  Ex le 5 Synt i S . 96.6%) as a
S, eonoihafed TOI By 2 (24 o
bLpYbivdiB12dy! Y 306 d{ORChOXYE |18 (25 mbd phblli nT 4=y5 .4 HZ),
7.71 (d, 2H, J 8.4 Hz), 7.65 (s, 1H), 7.10 (m, S5H),
4,53 (t, 2H, J 6.4 Hz), 4.03 (s, 3H), 3.99 (s, 3H),
6.4 Hz), 2.31 (s, 3H), TLC (EtOAc at

3.50 (¢, 2H, J

40%/heptane) Rf = 0.20, m/z obs. = 636.9 (M+1), 638.9,
639.94.
Stage 5(c): 3-[4-Chloro-1- (toluene-4-sulfonyl) -1H-

pyrrolo[2,3-blpyridin-2-yl]-5,6 -dimethoxy-1- (2~
morpholin-4-yl-ethyl) -1H-pyrrolo {3,2-blpyridine, 33.

Add morpholine (3.5 equiv., 25.9 mg, 26.1
pmol, 0.30 mmol) and K,CO, (11.7 mg, 0.085 mmol) to
bisazaindole 32 (54 mg, 0.0848 mmol) in CHiCN (6.0 mL) .
After heating at 60°C for 30 h, concentrate the
reaction medium under vacuum and submit the residue of
raw product to flash chromatography on Si0, (MeOH at 2-
4%/CH,Cl,) to obtain 33 (40 mg, 79.2%) as an ivory-
colored solid: *H NMR (CDCl;) & 8.26 (d, 1H, J =
5.4 Hz), 7.72 (d, 2H, J = 8.4 Hz), 7.66 (s, 1H),
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ethyl)-1H pyrrol o[ 3, 2-b] pyridine, 34. 25 Stage 5(a):

1-(2-Chl oroethyl)-3-(4-chloro-I-(toluene-4- ) (8

sul fonyl)-1H pyrrol o[ 2, 3-b] pyri di n-2-yl ] -5, 6-di net hoxy

- 1H-pyrrolo[ 3, 2-b] pyridine, 31. Heat a mixture of

bi sazai ndol e 28 (180 ng, 0.373 mmol),

1, 2-dichl oroethane (2.0 nL), 9N NaOH (2.0 30 niL) and

t et rabut yl ammoni um brom de §46_-ng), with stirring, at

.?Olcsf 1§H51 Theg leaved heyreagt jopz)Nedi pn t @ cozl, J
rﬁten'pérature extract it with CH2CL2 (3x

£ Ng2804)z)and4 cobcdmst, r 3% undePlvacuumt) pusi-fi cag 'on‘”\i) '

on Si02 by fla t

P Ssdsy 28 Jar | Babobr g A cBlLs) B8 b (3

'}1‘:!: J(Meo'iq 4at|2)4»s,/cﬁ2<7f§ (do.biEs Jof 51}13) HRE , =7. o7@5(d m/z
Hz), 7.59 (s, 1H), 7.15 (m 2H), 7.06 (d,

@Hs J=—5§74?HZXME)02 (s, 1H), 4.51 (t, 2H, J = 6.4 5

Ja=yl) -

tdoe S, 3 Ao Ontperile [ e b ey

5,60dﬂﬂetﬁbﬁQGIS«D}mprpholln 4-ylethyl) -1H- pyrrolo[3,2—

3-[4-Chloro-|-(toluene-4-sulfonyl)-IH

BYPYEietees- Bfpyri di n-2-yl]-1-(2-iodoethyl )-5,6- 10

di met hoxy- e RYr 194 85 2a2n8bP¥r i 33 ne(4B2.md)i s90l06E mmol)
chl or obi sazai ndol e 31 (110 ng, 0.202 mml ) a Nal
¥38h5 KOH (B223%iMsiOH | {19- b@f—-énoﬁ’éd (at gﬂf 16 h.

Eg{}%éﬁ?;g#gdthe reg%tl%@lcqﬁeqﬂmdﬁﬁﬁ@:fsvaé@&ﬂ and divide

tnder vacuum the residue is 15 dissol ved
LReEt £86i duashest wédh Btiode, dndedsébla2scall NakCOs. The

trated, 69
SEERBACT PIRMAE (ASLIH3oRod. 26 - BpRiry tech NS | B¥ied
}:l'%lséﬁ %Fl’(-l *Lu né.t‘i:eldz)t@ £1683h( Schﬁdrﬂatoﬁra];ﬁh}( mDn S:LOz

= 6.4 Hz), 4.03 (s, 3H),
3M)EQH2®.t3 M%XCH@Jz)Jt@ (gwq.|z§4 glglo(@g,3,_54 Zﬁ_)c 35 a

Sﬁ © Bidy %ﬁgg&ﬁz@z@nﬁéée 5(1530.: Mz 0bSoad, 638) 9 8.07
Qd[,4-1@ﬂlq1j0 | 5(0olmne-7A-aal (spyh 1H7.14 (s, 1H), 7.05
(d, 1H, J = 5.3 Hz), 6.66 (d, 18, J = 1.9 Hz}), 4.23 (s
overlapping t, 5H, J = 6.4 Hz), 3.97 (s, 3H), 3.70 (t,
44, J = 4.6 Hz), 2.79 (t, 2H, J = 6.4 Hz), 2.50 (t, 4H,
J = 4.6 Hz), TLC (MeOH at 4%/CH,Cl,, 0.25% of NH.) Rf =
0.25, m/z obs. = 442.1 (M+l).

Example 6: Synthesis of 3-(4-Chloro-lH-pyrrolo[2,3-

blpyridin-2-yl)-5,6-dimethoxy-1- [2- (4-methylpiperazin-
1-yl)ethyl] -1H-pyrrolo(3,2-blpyridine, 36.
Stage 6(a): 3-[4-Chloro-1- (toluene-4-sulfonyl) -1H-

pyrroloi2,3-blpyridin-2-yl]-5, 6-dimethoxy-1-[2-(4-
methylpiperazin-1-yl)ethyl] - 1H-pyrrolo[3,2-blpyridine,
35. Add 1-methylpiperazine (3.5 -equiv., 35.2 mg,
39.1 pmol, 0.352 mmol) and KzCOs (13.8 mg, 0.10 mmol) to
bisazaindole 32 (64 mg, 0.10 mmol) in CHCN (6.0 mL).
After heating at 60°C for 48 h, the reaction medium is
concentrated under vacuum and the residue of raw

product is submitted to flash chromatography on SiO;
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pyrrol o[ 2, 3-b] pyridin-2-yl]-5, 6-di methoxy-1-(2- 25

nmor phol i n-4-yl -ethyl)-1H pyrrol o 3, 2-b] pyri di ne, 33.
Add norpholine (3.5 equiv., 25.9 ng, 26.1 nol, 0.30
mrol ) and K2CO3 (11.7 ng, 0.085 mmol) to bisazai ndole
32 (54 ngy, 0.0848 nmol) in CH3CN (6.0 nL). After
heating at 60C for 30 h, concentrate the 30 reaction
medi um under vacuum and subgat_the residue of raw

Riodchs 9 kpeh iy emmsomtapio g 96 08s( MGG, 254.3%)

to obtain 3 , 79.29% as an |vorg
ao| ar ethisod | go11iH :NVE (M![BCBFDSJS) 2@ (8,23 H(d) =lHp &4 =

Q{?(P}ﬁ) i (98 2('6{9 “lzd{ ol =H78) ISH%G ? 61t 4Gy (1% 73 10

—Sﬁ 6 lde)ZS 4(t05 2(1$, SH)= 646'31H:é)5, 8H9>1 3s73 3(H1"1, 3 97
4H) 6 (t, = 6.6 Hz), 2 (m 4H) 33 (s
GH) , BHTrLCZ(%oHtat 24% (§H2€1§ oHZé% g ) - & gt?%%"f‘d'

S 5 56 gge 5
%ﬁ-%ﬂ-%h %ro H%Z/Ir)ﬁolﬁf\% ( e]@gr;’/‘r?tal E]lfb)%‘_/yCH)gCIZ, 0.25% of

MHH- difret hoes,| /2= mirepho# i609-94 eftyl)) - 1H pyrrol o 3, 2

s BB VPSR O 2 e B P50 -

4,66 haim&ORERPL £ a1 2- (emé CAGLbOPerRILHRTLURIPE thgd liunH-
and divide the residue between Et OAc and saturate

Pereke [T he- bbmgamienghaéé i RebkwedbisaRadniglst & (40
ri S d f h
B CrosEr o1 | TRESEDr 287 MG (19 i heor (16 b,

?th(%g 84ntaftpany, uﬁde%%ramum e coaTidut IL$-I Agsolved
13) 6 10. rgad, A 1H
1p) EtoAg, (wash %‘4§ 368 S(ast NB‘S‘&S dfhed Gragsga)

&ia sugmﬁﬁtéa tH*fIbéhlcﬂrb%htogﬁa Ey3dh58102 (MeOH at
overlapping t, 5H, J = 87

{%/CMM:H 03 25%. & HFHs) 'zt.qgg{‘fe Qﬂ Jgsﬂs 4%)2%)2 Y a
{esdionter P (R, O R Sy o
&Intﬁﬁ$lfir0=f 8- % Auehl, orm-etH (s rolpf 27315 (s, 1H), 7.05
(d, 1H, J = 5.2 Hz), 6.65 (d, 1H, J = 2 Hz), 4.23 (s
overlapping t, 5H, J = 6.5 Hz), 3.97 (s, 3H), 2.79 (t,
2H, J = 6.5 Hz), 2.55-2.45 (m broad, 8H), 2.29 (s, 3H),
TLC (MeOH at 10%/CH,Cl,, 0.25% of NH;) Rf = 0.35, m/z
obs. = 455.11 (M+1).

Example 7: 3-(5-fluoro-1H-pyrrolo[2,3-blpyridin-2-yl) -

5, 6-dimethoxy-1- (2-morpholin-4-ylethyl) -1H-pyrrolo(3,2-
blpyridine
Stage 7(a): 5-fluoro-3-iodopyridin-2-ylamine

The 5-fluoro-3-iodopyridin-2-ylamine can be
prepared as follows:
A mixture of 9.9 g of 5-fluoropyridin-3-ylamine and
21.85 g of N-iodosuccinimide in 400 cm’ of acetic acid
is stirred for about 6 hours at a temperature close to
70°C. After dry concentration at reduced pressure
(13 kPa), the residue is absorbed in 250 cm’ of water;

the pH is adjusted to about 8 by addition of sodium
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b] pyri din-2-yl)-5, 6-di met hoxy-|-[ 2-(4-net hyl pi perazi n-
25 1-yl)ethyl]-1H pyrrol o(3, 2-b] pyridi ne, 36. Stage
6(a): 3-[4-Chloro-I|-(toluene-4-sulfonyl)-1H

pyrrol o[ 2, 3-b] pyridin-2-yl]-5, 6-di met hoxy-1-[2-(4-

met hyl pi perazin-1-yl)ethyl]-IH pyrrol o 3, 2-b] pyri di ne,
35. Add 1-nethyl pi perazine (3.5 equiv., 35.2 ng, 30
39.1 nol, 0.352 mmol) and- KO3 (13.8 ngy, 0.10 nmol)

ﬁrﬁ:} rdU SAZA NI € 327064 difhedhisl (olam@e ) ibN Litl3ENtEG Ofive
After heatlng at 60C for 48 h, the reaction
mmthesummszh cdifernr at of udtehl QEeRERNARE - t hERe eI ned

raw oduct h t
Sroifts BhESHE| i WROhtC e PRl LATH S ARIY, of
w1, t%n3°/ﬁlv<as tamm; teishl ig0 crkd NNR (aCD(I}Q3) Fueous

8 23 (d, 1H J = q

spi@.lt:é%n 1<p.|§ sqdigm (Eﬁlgg}ﬂ% %25 a}'l eﬂ_l c?Jv 6. %C.)Jdium

%g%fﬂ:z 01 %§1t§lf|)ad 3.298 5 ééncé”r'fﬁraté’d83t6t &dneks at
5, 46 (mbroad, 8H), 2.28 (s, 3H), TLC

fad@rdt pYeMsOrRC] 13 0kPaYs ofAf D) £ ﬂaﬁsh (chppmagegraphy

Cg:'lg?g_éﬂ 0% O4£éé\)/l+?1%10| 13%3‘6](2%}%? lorameHlane), 11 g of

5. Bt b FB! flowddaﬁﬁl&ﬂnnzwyamner azi phicajineet lad Ja 1$61id
10 pyrrolo[ 3,2 pyridine, 36. Reflux bisazaindole 35
w4 nghe of ObbowHRY ) CRATREFFEESBIFREOH (10 nL) for 16

h, then concgni¢al £ vacHsM i dge &esiseeci s(kofl
di ssolved in %%&g V\Ug(ghed wi th sgt%rat ed NaHCOB( ofier

dppaéﬂ%gﬁ?)ﬁ/goda and submtted to flash chromat ography
on Si 5 4% C12 of NH3).to.give :
36 (18 n, %)}‘ aSPECTRAT o3 (g?z%{%)m N ’('&:DE%@.a n
Bis84a6$s §r9§d(slb|}:oa8 OiH)(dfréH 7193 Bo27H2B, (&, 62H) .

(s, 1H), 7.15 (s, 1H), 7.05 (d, . 1H, J:52Hz) 6. 65
tass 1spegteunm: 1 MF-EX: 2%3§é+)okﬂér*|>app| ngt, 5H J = 6.5

MS .‘b?’f&t.apxzo }-f-é}l (}iﬂ:él]anyﬁeézéﬂi%/e &_Yr:.d:.n-

1004 &n2fd2, O. 25%of NH3) Rf = 0.35 mz obs. =
455. 11 (M¥1)
3-(5-fl uord- Fﬂ-PﬁyPr8r6Fém§tB}’&§HBPﬁlﬁt§}Wﬂ pyridin-2-

ylamine can be as follows:

Add 12.47 cm® of ethynyltrimethylsilane, 2.24 g of
copper iodide, 2.74 g of lithium chloride, 41.33 cm® of
triethylamine and 2.15 g of [1,1’-bis(diphenyl-
phosphino) ferrocene]palladium(IT) chloride to a
solution of 14 g of 5-fluoro-3-iodo-pyridin-2-ylamine
in 440 cm® of dimethylformamide, degassed with argon.
The solution obtained is brought to a temperature close
to 55°C for about 5 hours. After it returns to a
temperature close to 20°C, the mixture is concentrated
at reduced pressure (13 kPa); the residue is absorbed
in 300 cm® of water, and extracted three times with
100 cm® of ethyl acetate. The combined organic phases
are washed three times with 100 cm® of water, dried over
magnesium sulfate, filtered and concentrated at reduced

pressure (13 kPa). In this way, after flash
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3,

6- di met hoxy-1| - (2-norphol i n-4-ylethyl)-1H pyrrol o[ 3, 2
- 25 b]pyridine Stage 7(a):

5-fl uoro-3-i odopyri di n-2-yl am ne The

5-fl uoro- 3-i odopyridi n-2-ylam ne can be prepared as
follows: A mxture of 9.9 g of
5-fluoropyridin-3-ylamne and 30 21.85 g of

N-i odosuccinimde in 400 cn8sof acetic acid is

%ﬁ%é&%g%éég%ﬁgout &, hourgs at gajteqper akgtgmsl ose(ébuent :

y concentration at reduced pressure (13
lotdreetiesnelie i s7aBdoebed dfn 259- EhgowP- hatBimethyl-

diRat)
t he is adjusted.to about 8 .addjqf.i di =
By S Eehat 8- 2TRE a8 T ekl BT e

FiMe thé NBS1 WowindSehe#Bcotribehbor:onet hane. The

conbi ned organic phases are washed.three tinmes with
100e Lwi3nsf Po Rt er med RS P{?esfsf’ﬁeéKWffLﬁrSGpE’ﬁﬁaEPSg

10% agqu ol gtion of di t hjyes.ul Hodriedy -
odm%g§0%$%§$§%ﬁrf§§e, fiIPZ?egUng goﬁcgg?%gfgd toq
Clyess at redbesd peeksure (13 kPa). After flash

chronatggigﬁ %E}ggf%' kg¥§§r3QLT5?3(BEB§QHEine

5-fl uoro- 351 oYL dHnperrbasi[ne3ip] phiradned as ean  be
solid 10 with the follow ng characteristics: -
pe¢pangdpdenfolheweing at 76C (Kofl er apparatus) - 1H

MR spect rum (300 ) - 5.iBapRM - i DMSO- €165 -3-
%Is brogx‘&,xt e; from7.93 tg' .OQQ (m Ebl—j?) 15§|rr;ﬁa&¢,1§®]9'g >
gﬁfﬁéthﬁlsN&Eyleﬂﬁ%yﬂ?wiﬁiﬁwgsla@bﬁﬁ and 3.40 g of
-fluoro-3-trinethyl sil anyl et hynyl - pyrisdi n- .2-yl anj
BoEREBEEM3- t F?ﬁéf‘ﬂé\igi?‘éﬂw eﬂynﬁ"-‘ﬁﬁ‘fdi n%5. iir é‘gméﬁgyl‘
ﬁ?ﬁrgfi§§nt9Lbﬁ@5ﬁ52Q> HZ. dlo&&Bref 130°C for about 4
ethynyltrinethylsilane, 2.24 g of copper iodide, 2,74

gootsl i Ahtem dhl eetteny LB HBRFTARYTRL PP Fe ARAC:
Fod bl AR U0 o am scous
solution saturated with sodium chloride and extracted 5
times with 250 cm’® of diethyl oxide. The organic phases
are combined, washed 5 times with 100 cm® of an aqueous
solution saturated with sodium chloride, dried over
magnesium sulfate, filtered and concentrated to dryness
at reduced pressure (13 kPa). 2.35 g of 5-fluoro-1H-
pyrrolo[2,3-blpyridine is obtained as a solid with the
following characteristics:
- melting point: melting at 110°C (K&fler apparatus)
- mass spectrum: EI m/z=136 M" base peak
m/z=109 (M - HCN)”
Stage 7(d): 5-fluoro-1-(toluene-4-sulfonyl) -1lH-pyrrolo-

[2,3-blpyridine

5-Fluoro-1- (toluene-4-sulfonyl) -1H-
pyrrolo[2,3-blpyridine can be prepared as follows:
A  mixture of 2.30 g of 5-fluoro-1H-pyrrolo{2, 3-
blpyridine, 3.54 g of 4-methyl-benzenesulfonyl

chloride, of 7.56 g of sodium hydroxide dissolved in
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solution of 14 g of 5-fluoro-3-iodo-pyridin-2-ylamne

25 in 440 cnB of dinethylfornmam de, degassed with

argon. The solution obtained is brought to a

tenperature close to 55C for about 5 hours. After it

returns to a tenperature close to 20C, the m xture is

concentrated at reduced pressure (13 kPa); the

residue is absorbed 30 in 3 cnB of water, and

SQﬂftcfn?Ct 8¢ { g'ra%%rt,' MM th 110Q crsk of tiytbuerdraienium

e conbi ned organi c phases, are washed three tines

nyidrdoded0 suBfetewdtrer 128r ol ofertolngifesi amssirrgce, for

filter nd concentrat t. ed r - '

gt f% %ﬁp§swé§f %??%ggf?%sﬁﬁ-uggg gﬁ%ggggogfép fhé%ed

W | 508 eaPumsr (ekusnt : acdtabkor oried hane)aniz 9phgsef is

5-f|uoro-3-trinpthy|-,siIanﬁlethynylpyridin-2-¥Lagine

vashsst arhegeast Hned| wd thyi 200t AR £ BE| JigtfRy dried over

r\%@‘ge[aé:ﬂﬁﬁ | St £8ted £iTELLERY JPQ @dnd@iﬂr‘a‘&@ttcﬁaﬁyness
er apparatus) - mass spectrum ElI mz=208 M+ ;

ad zz483cel pradjure b43a keak.StHye 7¢gsjdue is purified

5-fl yoro- | rrol o[ 2,3-b] pyridine,. )
% Finded: | P RYRPEPOFSREYb] Byr 141 Ha 1ASR bEOLHHRy [Bhuet
SR b+ MSEhdhd] Xture of 3. 8Qg of5SEfhdws o 3(toluene-4-
trinethylsiIanylethynglgyridin;27ylan1ne and 3.40 g of
ot By Um 1RrpyBoe P b2 e3 7RI RYPidiBeof 18- nebhgtned "as &

rolidin-2-ong i g : C for about 4
%%g¥éLW£kQA§?§rE?%f?@%ﬁ?ngﬁ?gggﬁggﬁgg%ggdre close to
O ind hso Mt unel t sngoat etls0ACO (EOGDernB8ppRrahus)

aqueous sol ution saturated w sogdium chl qr,j de and
Xt R (RPS T ires with g@gz% of B et wﬁz—%&%sﬂe. The

B 9anss, )phasgpz-a66 enip,5ed, mpesdied. s, thass pedk 100
cnB of ‘an aqueous 20 solution saturated with sodlquh_z_

Stiags de. diied:over ekpreremd s(rebpenerdrsnt topy
t d d 13 kPa).
SPLESOM ft Sody ST URRDPr 810 gL NERTpRESAINED (05 (PR)

obt ai ned as-plgétbdiwi(tbltibae-4-sulfonyl)-2-

tributylstannanyl-1H-pyrrolo[2,3-b]lpyridine can be
prepared as in example 1 stage 1(k) but starting from
2 g of 5-fluoro-1- (toluene-4-sulfonyl) -1H-pyrrolo[2,3-
blpyridine, 2.58 g of tributyltin chloride, 4.95 cm’ of

a 1.6M solution of n-butyllithium in hexane in 100 cm’

of tetrahydrofuran. In this way, after flash
chromatography on a silica column [eluent:
cyclohexane/ethyl acetate (95/5 by volume)], 2.70 g of

5-fluoro-1- (toluene-4-sulfonyl)-2-tributylstannanyl-1H-
pyrrolo[2,3-blpyridine is obtained as an oil with the
following characteristics:

- RE TLC gilica [eluent: cyclohexane/ethyl
acetate/triethylamine (95/5/1 by volume)]= 0.41

- 'H NMR spectrum (400 MHz) - & in ppm - in DMSO-dé:
0.89 (t, §J = 7.0 Hz, 9H); from 1.15 to 1.70 (m, 18H);
2.37 (s, 3H); 6.87 (m, 1H); 7.43 (d broad, J = 8.5 Hz,
2H); 7.86 (d broad, J = 8.5 Hz, 2H); 7.90 (dd, J = 3.0
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followi ng characteristics: 25 - nelting point: nelting
at 110C (Kofl er apparatus) - mass spectrum ElI m z=136
M+ base peak n1z=109 (M- HCN)+ Stage 7(d):
5-fluoro-I-(toluene-4-sul fonyl)-1H pyrrolo- [2, 3-b]
pyridine 30 5-Fluoro-I-(toluene-4-sul fonyl)-1H

pyrrol o[ 2, 3-b] pyridine can be prepared as follows: A
m xture of 2.30 g of 5-fluog®-1H pyrrolof2, 3-

b] pyg i di 4 t hyL- begzgpasul bonyl, 1H) .
%#ékél%éﬁgofﬁgp 9 Q%f€%%g|%n1hydrOX|de di ssolved in -
&@as@Ssp@@tﬂﬁmMﬁM@FEIanﬁ7a(115Mg+bf tetrabutylannonlum

Stage o4 TlAle o PAFBCRECEOC. Tholh RTATEo e HPureas 4"

a&ifbﬁpﬂ% r8b0¥[228ebaboritiha-0F gai-5, fhddmeithoxy -
wash ree lmes with 200 cnB of water, dried over
mmgmeh¢ﬂhw%ubinréldiFPtér@GrBﬁHY&BEEentrated to

dryness atﬁ EF pressure (pﬁ kbag1udhE-1estdugehs-4-

purified chronatogra y on a silica colum

s€l penyl) ﬂHbeﬁfemeﬁbaBeb]pSrsﬂlg -8fyl] -5,6-dimethoxy-
5-fluoro-I-(tol uene

BYFFORGL - iFPbyyrbﬂapﬁ é BREPPIALAES S8hitg REFRITEY 2°

gl gﬁaw%ga the;dpyd oyvmg Bher aehetiial Cf&orrrTEllI?.mgg of 5-

poi nt 'ting at™ 160C (KOl er apparatus) -

§peotoult (Eblnere?90sNEfonyl) = QZGIGPPLYéﬁﬁﬁpnanﬁﬁzlfBB
91 CrH/ e, peak e romo-

BVFFagPoZr J( POPEERGASeLl Tohg) g £ Coreepleql 3-0

BrEbHEMEEh@ﬁ?a@ykr$HonyrQGb@b&x&dhh@yﬂk@ﬁm@oxylate,

5- Fl uoro-1I - (tol uene- 4 suI ony

r PBAL §I SPANMEPRPET H-IRFIHT of Z’grﬁ‘gb] p);r%dlgneocan pgladium
g%@%ﬁkﬁg(%§1bﬂeﬁ§égﬁb%p%1%k§gelﬂ(M%)bﬁf ﬁrwdmpémwm11n

EhﬁbU@BQ“|a@MHnuﬁkaahsﬂhﬁQW%ﬂQQIQPQWr¢%I%[Qlélca column
LU 00 S S ARG il oy S5catey )
enBs gf tetgrhydreds aputyD thi s-wayflabrerltl(ashuene-4-
sulfonyl)—1H—pyrrolo[2,3—b]pyridin—2—y1]—5,6—dimethoxy-
pyrrolo[3,2-blpyridine-1l-carboxylate is obtained as a
meringue with the following characteristics:

- Rf TLC seilica [eluent: cyclohexane/ethyl acetate
(50/50 by volume)]= 0.39

- ' NMR spectrum (300 MHz) - & in ppm - in DMSO-dé:
1.71 (g, 9H); 2.33 (s, 3H); 3.87 (s, 3H); 3.92 (s, 3H);
7.03 (s, 1H); 7.34 (4 broad, J = 8.5 Hz, 2H); 7.76 (d
broad, J = 8.5 Hz, 2H); 7.91 (s, 1H); 7.96 (dd, J = 2.5
and 8.5 Hz, 1H); 8.02 (s, 1H); 8.36 (dd, J = 1.5 and
2.5 Hz, 1H).

Stage 7(g) : 3-[5-fluoro-1- (toluene-4-sulfonyl)-1H-

pyrrolo[2,3-b]pyridin-2-yl]-5,6-dimethoxy-1H-
pyrrolo[3,2-blpyridine

3- [5-Fluoro-1- (toluene-4-sulfonyl) -1H-
pyrrolo[2,3—b]pyridin—2-yl]—5,6-dimethoxy—1H—

pyrrolo[3,2-blpyridine can be prepared as in example 1
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chromat ography on a silica colum [eluent: 25

cycl ohexane/ et hyl acetate (95/5 by volune)], 2.70 g of

5-fl uoro-I-(tol uene-4-sulfonyl)-2-tributyl stannanyl-I1H

- pyrrolo[2,3-b]lpyridine is obtained as an oil with

the follow ng characteristics: - Rf TLC silica

[eluent: cycl ohexane/ethyl 30 acetate/triethylam ne
(95/5/1 by volunme)]= 0.41--gdH NVR spectrum (400 MHz)

sft;?gé N ppm butns%@iag £ QB (vts, J oF 7t&ti‘lzb1.119)"]) 3- {5-
rom1l. 15 to 1.70 (m 18H) ; 2.37 (s, 3H) ;

fiHjoro 71 48t ¢ Hudmeadl- syl Eogyl) FEH-pYHFoLio1288- PéPMFéQ&n‘

and 9.0 Hz,

b e o A S 7
SPasdEyMa t&5- BEhnd 579@ +a:m1v( +f Stagef i{djoaderic biayid in
3-[5- ;Iuoro [-(tolu
%@wr@nyp)f 1@5&}%@613@?2?*3%] pyFRdithis y Y5 626FfEt nbkySh

?ﬁ%ﬁ 2 blfyridine-1 zgarbaxyl akg1d@ht - bufeluent :
%P (toluene 4-
$i¢mrmm¢meﬂhhp§{ebhwlZQBeDPpyrH@ﬁd52bWJVQiQ¢QMhEt%0&9 g

s PR s SRR L

Wfppri@in-2- -5,6-dimethoxy-1H-pyrrolo[3,2-blpyridine
fluoro l-(to uene 4-sul fonyl) - 2- trlbutylstannan% %LB
byrroPBEained] pyPPdi n@ 0.5PFig of it - but Pbhgwing
yrrol o[ 3, 2-b] pyri di ne- I-carboxylate
%h%58595£¥9§%%ger i odi de, and 0.236 g of pall adium
teRfaWuﬂtslbhemyHﬁhusphlm@lqhidﬂbmﬂﬁh&ﬁeﬁaﬂhxﬁmﬁc¢ﬁate

this wa after fla chromat ography on a silica
i%?ﬁh% b %ﬁ%ﬂwe?gycb %Exane/ethyl acetate (70/30 by

VOijmeFlas &-t48:0 ofod eMitzputyd in ppm - in DMSO-dé:
3-[5- fluoro | - (toluene-4-

guBlonlgl ) 3HM: pyr 861 dB2, 3MWipyi&h nl2- AH)- 5, 6-f nEE hok§p) 7
7. DY@ Ok Pe2ab] BYIL dbNg IgLar eyl af &4 s (@btalded asm) ;

neringué’wth t owi ng characterlstlcs -
R 6 TLCnSi 13ma [®Blaen(ddeydl chexaneard hgl. 5adket,atidl) ; 8.28
%50/50 by volune)]= 0,39 - }H NVR sqechrun1(39g NPE) -
ddp m 1-pPnapPAce: BeHz, 1H); 11.4 (s road

-Mass spectrum: MS-EI: 466 (+)=M(+)
Stage 7(h): 1- (2-chloroethyl) -3-[5-fluoro-1-(toluene-4-

sulfonyl) -1H-pyrrolo[2,3-blpyridin-2-yl] -5, 6-dimethoxy-
1H-pyrrolo[3,2-blpyridine

1- (2-Chloroethyl) -3- [5-fluoro-1- (toluene-4-
sulfonyl) -1H-pyrrolo[2,3-blpyridin-2-yl] -5, 6-dimethoxy-
1H-pyrrolo[3,2-blpyridine can be prepared as in example
2 stage 2(a) but starting from 0.40 g of 3-[5-fluoro-1-
(toluene-4-sulfonyl) -1H-pyrrolo[2,3-blpyridin-2-yl1]-
5,6-dimethoxy-1H-pyrrolo[3,2-b]pyridine, 0.0055 g of
tetrabutylammonium bromide, 0.32 g of potassium
hydroxide and 0.276 g of potassium carbonate in 30 cm’®
of 1,2-dichloroethane. In this way, 0.45 g of 1-(2-
chloro-ethyl) -3-[5-fluoro-1- (toluene-4-sulfonyl)-1H-
pyrrolo[2,3-blpyridin-2-yl] -5, 6-dimethoxy-1H-

pyrrolo[3,2-blpyridine is obtained as a meringue with




10

15

20

25

30

1.71 (s, 9H) ; 2.33 (s,

; 3.87 , 3 ;3. ,

3H ; 25 7.03 (s, 1I—|);I7_|) > X 372 (s
8.
5

34 (d broad, J = 8.5 Hz,
2H) ; 7.76 (d broad, J = 5 Hz, 2H); 7.91 (s, 1H);
7.96 (dd, J = 2.5 and 8.5 Hz, 1H); 8.02 (s, 1H); 8.36
(dd, J = 1.5 and 25Hz 1H). Stage 7(9):
3-[5-fluoro-1-(tol uene-4-su|fony|)-1|—|— 30
pyrrol 0[2 3-b] pyridin-2-yl]gp,6-di net hoxy-| H
Mﬁ{g Oy 2P YL+ gk teristics:

Fl uoro-T1-(tol uene-4-sul fonyl)-1H
pymfom@pzS}qugulq1Wﬁqty|FlshéOépﬁﬁﬁﬁéﬁffﬁﬂhﬁ%u%QﬁQPte
e be prepared as in exanple 1 -
g‘%}/js(f m%)u{] s‘?gérl?ing fromO0.78 g of tert-butyl

?ﬁﬁ5NM% speﬁtrum (300 MHz) - & in ppm - in DMSO-dé:
uoro-1-(tol uene-4-sulf I

2 30y 5. 528061 SeBRopyiion 6] 0. L pyp bt nd- oo (2.2 =
é336 bﬁﬁéy' ?h and g epB gf _trd fd ugs pagay i c easivd (9} 51H) ;

di'chl oronet hane. In this way, after flagsh
tfn"ormtiogm:apﬂd/ od a sBl.-BcHzol @ ;[ €] Ueht (& broad, J

0 S1ger oF) hanehet hyl, A58taLF {758, Phay9! YTBH] (4%

%]%5aﬁ%U@fg m?(tpﬂuene 4o syidony! ¥- 1H5 pegndoBop2H3, 1H).
yridin-2-y
6- Mﬁﬁ%t%@&9t¥¢mpyM$oE%[35%86Tb§Tfﬁﬁﬁé/io(?scébPﬁFﬁéat)

e SO i1y I h the 0l 410800 13(1@;%:%1@@@&0@3‘ 1H-
1 uent: di chl or onet hane/ et h?x acet ate
]

PPErdlo by, Yeblperidin-29y1l] 1+ KRRiggeethul) (300-Mz) -

gl%%tg‘gxy’ﬁ#f p%rﬁ%%?g?' %EF?P% égnfd brogd%J(i' 8??);

Hz, 2H); 734@5(§1@69@d1 ltbluena 67s(FoBil) ) -TH86 (dd,

J-30and85|—|z 1H); 8.28 and 3.0 Hz,

pyyrolala, %sbbpﬁﬁudlﬁFE ylhmds %pé@@?ﬁﬁ%yit Br -

#gg%Fﬁo%% 2§¥§$898[¥g?)b]ﬁyr£alﬁglQﬁﬁ?tﬁ¥|breiared as

sull é&amblelllﬂ- pttags o ¢h)3-hipystdichifgyfro @-.diSmst Hofkyl -
rrol o

2 (oobhrorsatiyl ) Sol¥sERuaEpsL  (FobpaBRsaz o1 Fonyl) - 1H-
pyrrolo[2,3-blpyridin-2-yl]-5,6-dimethoxy-1H-

(1l

pyrrolo[3,2-blpyridine and 0.19 g of sodium iodide in
40 cm® of 2-butanone. In this way, 0.53 g of 3-[5-
fluoro-1- (toluene-4-sulfonyl) -1H-pyrrolo[2,3-b]pyridin-
2—y1]—1—(2-iodoethy1)—5,6—dimethoxy—1H—pyrrolo[3,2—
b]pyridine is obtained as a meringue with the following
characteristics:

- Rf TLC silica [eluent: dichloromethane/ethyl acetate
(95/5 by volume)]= 0.48

- 'H NMR spectrum (300 MHz) - & in ppm - in DMSO-dé:
2.31 (s, 3H); 3.68 (t, J 6.5 Hz, 2H); 3.87 (s, 3H);
3.90 (s, 3H); 4.65 (t, J = 6.5 Hz, 2H); 6.96 (s, 1H);
7

8

.28 (d broad, J = 8.5 Hz, 2H); 7.68 (d broad, J =
.5 Hz, 2H); 7.71 (s, 1H); 7.79 (s, 1H); 7.88 (dd
broad, J = 3.0 and 8.5 Hz, 1H); 8.31 (m, 1H).
- Mass spectrum: MS-EI: 620 (+)=M(+)
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sul fonyl)-1H pyrrol o[ 2, 3-b] pyri din-2-yl]-5, 6-di met hoxy
- 25 1Hpyrrol o[ 3, 2-b] pyridine can be prepared as in
exanple 2 stage 2(a) but starting fromO0.40 g of 3-
[5-fluoro-1I-
(tol uene-4-sul fonyl)-1Hpyrrol o[ 2, 3-b] pyridin-2-yl]-
5, 6-di met hoxy-1| H pyrrol o[ 3, 2-b] pyri di ne, 0.0055 g of
t et rabut yl anmoni um brom de, 96.32 g of potassium 30
@lyg_i%@xi dey 91_;_1 0. 275 o5 -Oof L pSE RSB+ ummb@nmeulﬂoﬁﬁlbﬁmn-

icnl oroethane. In_this way of _1-(2-
eyt oele 62 hyth1BYF5dinadrili - be 6rGéw§‘=k°§§rflor1§|) 1H

n [

%%#éﬁ¢f%§ g g%pyr?%?n%ﬁlébkggéﬁﬁgdaggwgyﬁébyﬁgue with
- 89 - the3tosLEMuogoemaﬂaoﬂaenePﬂesulfoﬁlet¢H3|Ilca

[e'ﬂéﬁéjz b-BboYPARENRA Epbctr RIS AT 18 i n pp

in ppm
mo 3) 7 ; 3. 98 b
I_flj'ﬂh e 5¥1 egh§i)(§HF§§%rolg[§ Zcﬁlf??h?af A aﬁ; e

ﬁr&paredgas( sin 1¢=~9camp1e 27 tdasm oadc) Jbutg skt ingy) from

FET i g, 35 RS Tdoy Mgy

ﬁﬁﬂroﬂof2135bapﬂr$dQnH2 -yv1Hr1-10-iokbes hypéesr, 6m
MS- El 528&+)/ .. =MH) (.. gé Cl presenbp138tage of
Fingthoxys1HrgprEoio(foPuRABYELLdPPoNyI ) - 1

%EQQEQL% %aQLB%EE@'%ﬁéﬁ@]I§0(§3éPdQSEﬁMbilﬁe61n 60 cm’®
|nEt oxy- IH pyrrol o[ 3, 2- b] pyridi ne

8£ [ BeEtoadgriilet. olhen'ehzlsswlaﬁfon)@l ynig af 3-[5-fluoro-1-

ggﬂig%g 41?P@§¥ gZ[iﬁ 53%639% hgd%jﬁg%ghﬁiéga e& as

ENsey@nBtBoz snaqe AbRphbUt nsuakli-eghilom@-45 g of 1-
(2 chl or o- et ¥ )-3-[5-fluoraqg-I-(tol uene-4- sulfog%bhilgh
pypypiellaf 2-B Byﬁyfiﬂarenlf ﬁlytc‘slfsef&u A8t Ry €

%ii§%9k§’%hEL?XEEQ&Eﬁlégd .19 g of sodiumiodide in

anone. In thls way, 0.53 g of 3-[5-
ﬁlaﬁrmﬂc(ﬁnﬂuuau%e&uﬂﬂﬁ(n§d¢h1¢¥qm¢tb$@¢Qmethq@gl|&95/5
L 92 |odoethyl) 5, 6-di met hoxy-| H pyrrol o[ 3, 2
by vol me)

'H NMR spectrum (400 MHz) - 8 in ppm - in DMSO-dé:
2.30 (s, 3H); 2.49 (m partially masked, 4H); 2.76 (t, J
= 6.0 Hz, 2H); 3.57 (m, 4H); 3.87 (s, 3H); 3.89 (s,
3H); 4.38 (t, J = 6.0 Hz, 2H); 6.97 (s broad, 1H); 7.24
(d broad, J = 8.5 Hz, 2H); 7.63 (m, 3H); 7.76 (s, 1H);
7.87 (dd broad, J = 3.0 and 9.5 Hz, 1H); 8.29 (dd, J =
2.0 and 3.0 Hz, 1H).

Stage 7(k): 3-(5-fluoro-1H-pyrrolol[2,3-blpyridin-2-yl) -

5, 6-dimethoxy-1- (2-morpholin-4-ylethyl) -1H-pyrrolo(3, 2~
blpyridine

3- (5-Fluoro-1H-pyrrolo[2,3-blpyridin-2-yl) -
5, 6-dimethoxy-1- (2-morpholin-4-ylethyl) -1H-pyrrolo(3,2-
blpyridine can be prepared as in example 2 stage 2(d)
but starting from 0.470 g of 3-[5-fluoro-1-(toluene-4-
sulfonyl) -1H-pyrrolo[2,3-blpyridin-2-yl] -5, 6-dimethoxy-

1- (2-morpholin-4-ylethyl) -1H-pyrrolo([3,2-b]lpyridine,
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b] pyridine is obtained as a nmeringue wth the
followng 25 characteristics: - Rf TLC silica
[eluent: dichloronethane/ethyl acetate (95/5 by

volune)]= 0.48 - 1H NWR spectrum (300 Miz) - 6 in ppm
- in DWO-d6: 2.31 (s, 3H) ; 3.68 (t, J = 6.5 Hz, 2H
; J =6.5

: 3.87 (s, 3H ; 30 3.90 (s, 3H ; 4.65 (t,
a;rlzt!i 2;06;% ?.%%(s, 1H) ; 7.8 (d broad, J = 8.5 Hz,

; Ladu hydBoRilk, iAH)140 ol 55, 1.
1. 791(%, ifl—b%; 7. 88u(d13y b?ogd, Jll;l)lS.OO Gandoé(l Smél—tl,iémé
IH) th8s31wgyn  Eftennsdashecehmana MBRIERPIE2 R A S31ica

9 St ag | ) 3-[ 51 -] - I -syl fo 1H
SRS of 2585 P cH ISPt R SMb) 2Tt by
YOI Rhe) ] N- 4- yl.atsylg - IHopyr r & o 35 2t ddpy+ 1M prerrolo [2, 3-
3-[5-Fluoro-I-(tol uene-4-sul fonyl ‘)Z-iH- .

RYRYBI@}2; B3-%} byP i Br Al DeRPXE; 67§ ﬁE‘PHBE?JF?(é-"Yl‘
é@ﬂe%PPl idrfx‘—'aélyﬂéfé by! i=ﬂ]2'b9¥ia9he[ 362 dHRMiied Nes CansdEBid
prepare I n exanpl e stage 2(c) but starting from
WitB gheff8i]lewihaorbara¢teruenacg-sul fonyl)-1H

pyrrol o[ 2,3-b ridins2-yl]l-1-(2z [ )=

Bk Phohg PeEheY bFLPIRa) b} a7bar SHERLRY hofptatl
potasgrmeddanat e endifz)150 @ hi pom pholn MEMEO-6Q:

cn8 of acetonitrile. In _this way, 0.47.9 aof

2-4%- fimyordddlli- 2.71 (¢, J = 6.5 Hz, 2H); 3.58 (m, 4H);

t oL uene- 4s35ul f ) 7dH r.ol,0[=&, 3 rdi - .

8 B2 aRe: R £ e b B eﬁtﬁjyf’{ [THe e e 2
?ylnlnol(_dLSJZ;b]x)y@i Hene 1H ;obtdimebis aslH) 5 edi-A5wi et he =
ol |l owi_.ng characteristics: - Rf Sidi uent :

&1 3 h PHPortkth ey handi- (o585 é;kf]?\io|éu'n‘§a] @875 Sk
MR speciipum #9001 My {s6bikBappnui)i.n DVMSO-d6: 20

2.30 (s, SH); 2.49 (mpartially nmasked, 4H); 2.76 (t,

J Masg. gpeptrowy MSSEE7 £ap (apFM(+3 87 (s, 3H) 3.89
&%ﬁmp?gb; 4.38 (1, B=P.Oh18Bro26)$180°4-18-HyPad10(2, 3-
;o 7.24 (d broad, J = 8.5 Hz, 2H) ; 7.63 (m 3H) ;

B1p9ridinithyl) -5, 6-dimethoxy-1- (2-morpholin-4-yl-

ethyl) -1H-pyrrolo([3,2-blpyridine
Stage 8(a): 5-fluoro-1H-pyrrolo[2,3-blpyridine 7-oxide

5-Fluoro-1H-pyrrolo([2,3-blpyridine 7-oxide
can be obtained as in example 4 stage 4(a) but starting
from 2.7 g of 5-fluoro-lH-pyrrolo[2,3-b]pyridine, and
6.22 g of 3-chloro-perbenzoic acid in 70 cm® of
dimethoxyethane. In this way, after flash
chromatography on a silica column [eluent:
dichloromethane/methanol (95/5 by volume)], 1.70 g of
5-fluoro-1H-pyrrolo(2,3-b]lpyridine 7-oxide is obtained
as a powder with the following characteristics:
- melting point: melting at 178°C (Kéfler apparatus)
- IR spectrum: KBr 3128; 3085; 2919; 2863; 2734; 2629;
2406; 1588; 1507; 1349; 1256; 1206; 1129; 1077; 990;
804; 723; 670 and 466 cm"
Stage 8(b): 4-chloro-5-fluoro-1H-pyrrolo[2,3-blpyridine

4-Chloro-5-fluoro-1H-pyrrolo[2,3-blpyridine
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7.87 (dd broad, J = 3.0 and 9.5 Hz, 1H) ; 8.29 (dd, J
= 25 2.0 and 3.0 FE 1H). Stage 7(k):

3-(5-fluoro- 1FprrroIo(2 3-b] pyridin-2-yl)-

5, 6-di net hoxy- I - (2-nor phol i n-4-yl ethyl)-1H pyrrol o[ 3, 2

b] pyridine

3-(5-Fluoro-1Hpyrrol o[ 2, 3-b] pyridin-2-yl)- 30

5, 6-di met hoxy- | - (2-nor phal igpy 4-yl ethyl )-1Hpyrrol o] 3, 2
PLRY T H0E08n AN 00 BT ERARETSAS ISt RIANPIS Zned agearting

%ﬁ starting %ronw

ﬁk@ﬁ fiumrg |O€t05&éﬁ@©¢0 lH@pyrrolO[2 3-b]lpyridine 7-

sul ) - 1H py 3:b
SIS G rof. BhaeRpRr N ey Rkt b R Wy
I.3919 artc’fl gua‘hmﬁtmﬂrnmmmgemmdm ms]mfndlne

met hanol. In this wa after fl.ash chromat
pysidine il @#ﬁap@le n@s oﬁ*crﬁq;rlcﬁfrefﬂﬁégle Frgg ﬁ 15wing

98/ 2 b 0.180 g of
%?ﬁ;mofﬁﬁwrNMZS 5
b] Eﬁrﬂ‘dcnsaly.lc)a g Q- ushinet mq}ljox(cznanierethlaml (98/2
et hy I ﬁyrrolo[s 2-b] pyridine is obtained as a

%bIV% thet?ol I owi ng characteristics: - nelting

Dmpﬁmﬂ%ﬁéé&:@ﬁ @ﬂcﬁﬁmmﬂera amasﬁmus)m -DM$0 NAR:
spectrun1(400 MHz) - 6 in ? in DVBO-d6: 10 2. 47
§n5é64myn 1%) 71 7(t70 (= 618) iz 8-38) (A3, 8= (Fﬁ Sppz . 1H)
(s, BFD 7 4.33 (t, J 6.5 Hz, 2
3522"“(5%35 LI He| 7.65 (s, 1H): 7.75 (dd,H?]
MZs8 8PEcOrbmkHzMSIE] : 180@3)€HK+1FD; 8.06 (dd, J =

Stmger e - ot SO 5 EhiasS el R fuertla - 4 2ohPEP-1m-

ér{réoig'[@f@ ﬁﬁ;&u@a@nw pyrrol o[ 2, 3-
pyridin-2 -5, 6-di net hoxy-1-(2-norpholin-4-y
et hyl) - 1FFpyﬂhébU9352fbpop9rﬂdﬂﬁ@lgﬁa@e48§g}fonyl) -1H-

BRI BB BT e oL g 0 e

Qéagéned(a$ batexaﬁakelﬂgstagem4(a)3bug sbﬁrt&aghl@ronﬁ-
.7 g of 5-fluoro-IHp %rrolo [.2, 3- eyrldlne ang %
glubrg ¢H-BrETPePhen3oPPAERE1NR 701 chB 8F © ndeA1-

benzenesulfonyl chloride, 3.40 g of sodium hydroxide

"=
I—‘II'B—)'OO

dissolved in 16 cm® of water, and 0.052 g of
tetrabutylammonium hydrogen sulfate in 200 cm® of
toluene. In this way, after flash chromatography on a
silica column [eluent: dichloromethane], 1.90 g of
4-chloro-5-fluoro-1- (toluene-4-sulfonyl) -1H-pyrrolo-
[2,3-blpyridine 1is obtained as a powder with the
following characteristics:

melting point: melting at 125°C (Koéfler apparatus)

- 14 NMR gpectrum (300 MHz) - & in ppm - in DMSO-dé6:
2.36 (s, 3H); 6.93 (d, J = 3.0 Hz, 1H); 7.44 (d broad,
J = 8.0 Hz, 2H); 7.99 (d broad, J = 8.0 Hz, 2H); 8.12
(d, J = 3.0 Hz, 1H); 8.52 (d, J = 2.5 Hz, 1H)

- Mass spectrum: MS-EI:324 (+)=M(+)

Stage 8(d): 4-chloro-5-fluoro-1-(toluene-4-sulfonyl) -2-

tributylstannanyl-1H-pyrrolo[2,3—b]pyridine
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di met hoxyet hane. In this way, after flash 25

chromat ography on a silica colum [eluent: di

chl or oret hane / nmet hanol (95/5 by volune)], 1.70 g of
5-fluoro-I H pyrrol o[ 2,3-b] pyridine 7-oxide is obtained
as a powder with the follow ng characteristics: -
nelting point: nelting at 178C (Kofl er apparatus) 30 -
I R spectrum KBr 3128; 308%3 2919; 2863; 2734; 2629,

2406; 1588;_dp(Hro 153401 ud2S51 - @Q@ﬁueﬂér?@ s 0fdnyPPO2 -
804; 723; 670 and 466 cm 1 Stage 8(Db):

tzhgllltwm?zﬁwbnlmmrml@[% 3-B|pyFiding can  be

or uor o- r ol

SRR Bl b | AR & e STk Pl s e e

j.rs)(rjg 1.3£9 af-@rifdnenrso-f ks riol @:[o’.’l,&fm}-pgﬁsw.cﬂlmy]l) ~1H-
e

oXi in 10 cnB8 of phosph
mygrolqj%&%rhﬁpyrl fhe?p °LY% Oxxghlorlde C%HO hﬁ% of

&L’Lg?% B 55 f 1 upres | Erpyrdol Oo{ 2,3-dM Py diteod Ry i chider -
ined as a so id with the follow ng
mwmmimmm hex&he TLC soou cw’ [ceif uegirahydrofuran. In

di chl or onet / et 98 I

NP SHEEL T BhE CR0BLRAD) CrrerRrograrn SRR e fotdn
fa Bk M %@clohé}&@le(/fét}yi) 8c85atd o5/ 2. 5yH2\(0111H)e)],
12. 15 (m broad, 1H) - ©Mass spectrum_ NM5-El;

+
St@@cﬂ8c:0f4 (ﬂfﬂ%ﬂ@@ﬁiﬁr@#oﬂom%sﬁ? ( 1}3%)'_'_2—
i
AL OByt Polo 13, 3 bl pyrigiing, s obtained
mraml«;iﬂ ﬁ%hﬂlpl;/hedfubloumnbecbaépatédlaélF‘ﬁ exarrpl e 7
t age uf_ start from1.3 of_4
T R 0 THE ot bR 2 T i Getade [P Ncstate
g%]/zgg] l yenyhe $hlopi de, 3.40 g of SOdI um hydr oxi de
O dissolved in 16 cnB of water, and 0.052 of
Qs

feHaﬁ{R)ﬁmﬁﬁﬁmrﬁlﬁferM s FER PR 206R

IPESIE 30 B L NP B
2.35 (g, 3H); 6.82 (m, 1H); 7.43 (d broad, J = 8.0 Hz,
2H); 7.84 (d brcad, J = 8.0 Hz, 2H); 8.39 (4, J =
2.5 Hz, 1H) '

- Mass spectrum: MS-EI:614 (+)=M(+)

Stage 8(e): Tert-butyl 3-[4-chloro-5-fluoro-1-(toluene-

4-sulfonyl) -1H-pyrrolo(2,3-blpyridin-2-yl]-5,6-
dimethoxypyrrolo[3,2-blpyridine-1l-carboxylate
Tert-butyl 3-[4-chloro-5-fluoro-1-(toluene-4-
sulfonyl)-1H—pyrrolo[2,3—b]pyridin—2—yl]—5,6-dimethoxy—
pyrrolo[3,2-b]pyridine-1l-carboxylate can be prepared as
in example 7 stage 7(f) but starting from 5.20 g of
4-chloro-5-fluoro-1- (toluene-4-sulfonyl)-2-
tributylstannanyl-1H-pyrrolo[2,3-b]pyridine, 3.10 g of
tert-butyl 3-bromo-5, 6-dimethoxypyrrolof3,2-blpyridine-
1-carboxylate, 0.146 g of copper iodide, and 0.883 g of
palladium tetrakis (triphenylphosphine) in 160 cm® of
toluene. In this way, after flash chromatography on a

silica column [eluent: cyclohexane/ethyl acetate (75/25
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4-chl oro-5-fluoro-I-(toluene-4-sul fonyl)-1H pyrrolo 25

[2,3-b]pyridine is obtained as a powder with the

foll owi ng characteristics: nmelting point: nelting at

125C (Kof | er apparatus) - 1H NWVR spectrum (300 MHz) -

bin ppm- in DMSO-d6: 2.36 (s, 3H); 6.93 (d, J = 3.0

Hz, 1H); 7.44 (d broad, 30 J = 8.0 Hz, 2H) ; 7.99 (d

br oad, J:8OHz 2H) ; 8.92 -(d, J = 3. 0 Hz, 1H ;

k%rsf\?oiﬁjrne)]] ’ok"bte'rtl\@ﬁftyﬁlpeﬁi [4lBhloro-5-fluoro-
324(+) I\/() t age 8(d):

YU~ @iﬂb;@?é&-4+&l@li)omyholldlemérﬂo%gl[?oﬁyb} pyridin-2-yl]-

r annan :
LTSRS R Bl gl il et e 8 1
dﬁﬂat’iﬁéd(lj sasarmaétyinﬂ I-vllvptyhrohe[ Eolgé(lb%vp%gl dhaeacaarbfstics
prepare as in exarrpe st age e ut I

B e LG s loran o ke lkank | - (O Aheran S FHvD ) 2der ace

o5 RlRYY ] di §ez53. 65 cnB of chl orlde of
|but§%}tz v 9)r2j cnB of a 1.6M solution of tert-
bl}&ileMRt Mpemtmmnhebaame MH®)100 &:m@n Qipm et rﬂahyfé{ﬂwtﬂ@n

Lottt (Sent: &) dPonathneretiyl Hobthve 1 o8 5 by 20

volymey] , 140 ;5.66349 gl broad, 2H), 7.79 (d broad J
4-chl or 0- 5-f I 'uor o- | - (tol uene- 4-sul f o nyl

& rQ bdey| HanndmAQ | (8 pyEdF of2 03- bf %ryr}%ﬂ he8pdd (4, J
s an oil with the follow ng

%}%ra%%tglrlgtl cs: - Rf TLC silica [eluent:

cmmmmﬂwlMSeﬁraGQO(fY%%) by volune)]= 0.73 15

seage iy SIECE ST o (Flemee PRt (R e- -

éhf@bﬁ 1)fﬁﬁ py@r@ﬂo(ﬁﬂBlkﬂpyrfdﬂﬁ gdybl oB(de -dimeB8hOxy-
84 (d broad, J =8.0 Hz, 2H); 8.39 (d, J =

E{ﬂvmrol_MBQ@-m/thrséb%?rum MS- El : 614(+) =M +) St age

S0 oyt U Pk a5 ekl agteon

4-su|fony| rro
TH My hexyPYz F ] By2idlpy2idihes leedinekpbayelH-

pyrrolo[3,2-blpyridine can be prepared as in example 7

-

stage 7(g) but starting from 3.2 g of tert-butyl 3-[4-
chloro-5-fluoro-1- (toluene-4-sulfonyl)-1H-pyrrolo(2,3-
blpyridin-2-yl] -5, 6-dimethoxypyrrolo([3,2-blpyridine-1-
carboxylate, and 30 cm® of trifluorcacetic acid in
150 cm® of dichloromethane. In this way, 2.50 g of 3-[4-
chloro-5-fluoro-1- (toluene-4-sulfonyl) -1H-pyrrolo[2,3-
blpyridin-2-yl]-5,6-dimethoxy-1H-pyrroclo[3,2-blpyridine
is obtained as a solid with the following
characteristics:

- Rf TLC silica [eluent: cyclohexane/ethyl acetate
(50/50 by volume)]= 0.34.

- 'H NMR spectrum (300 MHz) - & in ppm - in DMSO-dé:
2.31 (s, 3H); 3.86 (s, 3H); 3.88 (s, 3H); 7.07 (s, 1H);
7.30 (4 broad, J = 8.5 Hz, 2H); 7.39 (s, 1H); 7.70 (d
broad, J = 8.5 Hz, 2H); 7.73 (s, 1H); 8.41 (d, J =
2.5 Hz, 1H); 11.45 (s broad, 1H)
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Tert-butyl 3-[4-chloro-5-fluoro-I|-(toluene-4- 25

sul fonyl)-1H pyrrol o] 2, 3-b] pyri di n-2-yl ] -5, 6-di net hoxy
- pyrrol o[ 3, 2-b] pyridi ne-|-carboxyl ate can be prepared
as in exanple 7 stage 7(f) but starting fromb5.20 g
of 4-chloro-5-fluoro-I-(toluene-4-sulfonyl)-2
tributyl stannanyl - 1FprrroIo[2 3-b] pyridine, 3.10 g of
30 tert-butyl

PuHEtﬁ§XE?Y56Q|Q 3u24p] pyri di ne-
1- car%nxé?g%e g of éoﬁper1|od|de and 0. 889

$ttageal BAdi umlﬁﬁ?%ﬂﬂh%qw¢$#hm¥lpﬁoéﬁhﬁh%9r9h51%bu€ﬁ% 1-

t hi
BreLiSas TR eaeLErtiv [ SRERHPFOEb p, AEDIRR TR 9C32T,
ﬁ?élaﬁmetﬁéxybynvpyﬂﬁelb[33238]gynﬁdﬁaet butyl
3-[4-chloro-5-fluo

1- (toIuene141§u¢bbﬁ§P?tT¥ﬂbyPréﬁoF§1§rBIByFPHPﬁ°21yI]
P81 ALIEL DOXYPYEL O PL 212p0kRYI bHRNG- b1 parbainl-aterls

as a so he follow ng
Eharatméthsxyesﬂ pyrr&loTBC2sbl pyaiféhgean be prepared

SHEIEnesanehel Y B 2 ) (RLZS MRS 0,56 5 o
i [4-EB10860 5 - 21331‘651 3t'&>lu§n854esu13ti)uy13 -9@-( s,

, 7.13 (s, 1H); 7.34 gd br oad, ZHE 7. 79 (d broad,
DYErQb08203Fb]PZFEd1¢ dovgd -S1hydigessory-1im) . 8. 49

ﬁglgéa( ?b%xyl@gséwgé(sgwcér%@ tetrabutylammonium

Br#idbl oro-&# fd uofo-potfamdieme hgdroxide and 0.32 g of
SO aSaLi, FasPbnste i KO UL E N % Yol o S SLELAX n

§h£é %%9f0055fd wor gfl -{1t @bU@HEoﬁoSéli:Iﬁ?Ilyl—3 [4 chloro 5-
rrol o[ 2, 3-b]pyri di n- 2- di met hox

pyuonboﬂs EOpryﬁrdrﬁélééﬁY§é éﬁeﬁﬁ?€@19§2u§ ?ﬁ?ﬂﬁP@lﬁ‘
3159720 8L aBHERLAL LRI LEOm 33, 8- it Y! 3[4 s

gbtaﬁﬁga abku a:r ]Qolli(it alitAnehé- Sollfloming- tHagpcterdfszi%s :
pyridin-2-y
£d|Wé?hoﬁ}&wHQM(ﬂ?i%FQﬂ1nN?¥F¥EP?Xa%%Ibé???%%e,agﬁaate

gagelkhc acid in 150 cnB of
g|02?§ %ebﬁgﬁgg? n ?h%g way, 2.50 g of 3-[4-

- 'H NMR spectrum (400 MHz) - & in ppm - in DMSO-d6:
2.30 (g, 3H); 3.86 (s, 3H); 3.89 (s, 3H); 4.07 (£, J=
6.0 Hz, 2H); 4.64 (t, J = 6.0 Hz, 2H); 7.06 (s, 1H);
7.29 (4 broad, J = 8.0 Hz, 2H); from 7.68 to 7.73 (m,
3H); 7.85 (s, 1H); 8.45 (d, J = 2.5 Hz, 1H)

- Mass spectrum: MS-EI:562 (+)=M(+)

Stage 8(h): 3-[4-chloro-5-fluoro-1-(toluene-4-

sulfonyl) -1H-pyrrolo[2,3-b]lpyridin-2-yl] -1-(2-iodo-
ethyl) -5, 6-dimethoxy-1H-pyrrolo[3,2-blpyridine
3-[4-Chloro-5-fluoro-1- (toluene-4-sulfonyl) -

1H-pyrrolo[2,3-blpyridin-2-yl]-1-(2-iodoethyl) -5, 6-
dimethoxy-1H-pyrrolo[3,2-blpyridine can be prepared as
in example 7 stage 7(i) but starting from 0.56 g of
1-(2-chloroethyl) -3-[4-chloro-5-fluoro-1-(toluene-4-
sulfonyl) -1H-pyrrolo[2,3-blpyridin-2-yl] -5, 6-dimethoxy-



ggl oro-5-fluoro-I-(toluene-4-sulfonyl)-1H pyrrolo[ 2,3

b] pyridin-2-yl]-5, 6-di nmet hoxy-| H pyrrol o[ 3, 2-b] pyridin

e iIs obtained as a solid with the foll ow ng

characteristics: - Rf TLC silica [eluent:

cycl ohexane/ ethyl acetate (50/50 by volume)]= 0.34.

30 - 1H NWR spectrum (300 M¥)-- 6 in ppm- in
gﬂ%lo%%lﬁﬁgﬁamé 86 s0. 3k g %ﬁssbaauawmodlde

d broad, J 8.5 Hz, 2H); 39
its, BAHPR® 7070 2(-utinead - JI= §hgsrmawH) 0. 3673 (>§ 3-[4-

el ot Ui ot o

(;ﬁ;ﬁriﬁhr@iﬁ%ﬁ{ﬂ%’iﬂ Gz{a:ﬂiolfdméomllﬁ Slﬁledmméthoxy 1H-

ol uene- sul ron -

EWIGC%IlQr{e}*MlH’HWPP%I 6?%%’0 %43 b%pgrl 818" Wiek che
fl -

e et

1H pyrrol o[ 2, 3-b] pyridi n-2-yl]-
5, Gl mEihoxyil ey el ud®; 2- bhysFoheianeletisl acetate

89r ar e_)gfvgfumg) ]e_fagrpjlf 7 stage 7(h) but starting from

3- 1@41@@ %rp%&ﬂdnuoamd MHZO)I uenes Aa.-rSLpb;irﬁmyI:)n S A6 :
pyrrol o[ 2, 3-b] pyri din-2 %I -5, 6-di net hoxy

%)5/3@ ok} 33213 b] |@yrﬁ7d| He, QG BF. ¢ eF abc’rt ;§|5arﬁ?uni3&ﬁ%'

. § 4 G Qf, ppfas 'Uméﬁycﬂrﬁ’%' depand 70032 @ ,0f1H) ;
po? g Um o Hbonate PE g cnB of 1,2-di 2F1I or oet h(g;ne )
1mothdsbwa>)ad OJSG:g9of) Hz, 2H); from 7.67 to 7.73 (m,

2-chl th i
wﬁor% ?‘?E %%L s%?f Eﬁ' )[’ Irﬁpgr?%roﬂﬁ)s b] pyri din

ﬁaé’é] dée@tﬂuHEtMQXEILGE@XMQMQﬁ-S 2-b]pyridine is
otalne s asolidwith the follown

gtamecteri it R BO41Fhrerg o TERoTeyET HrRkusRe-4-
LB A8 e R0 18, Doy LRI 2083 806 ol My

3fﬁ2 mBrﬁﬁOISn akﬁletﬁy89 @H pgtirolod302- pﬂpy3=dlaeo

Hz, 2H); , 2H); 7.06 gs, 1H) . 7 ;9
(d brobd, 3 “latthpgo- S LUSEPaI SERUEReT 73Uy 1T
1H-pyrrolo[2,3-blpyridin-2- v1]-5,6-dimethoxy-1-(2-
morpholin-4-ylethyl) -1H-pyrrolo[3,2-blpyridine can be
prepared as in example 7 stage 7(j) but starting from
0.35 g of 3- [4-chloro-5-fluoro-1- (toluene-4-sulfonyl) -

1H—pyrrolo[2,3—b]pyridin-2-y1]-1—(2-iodoethy1)-5,6—

dimethoxy-1H-pyrrolo([3,2-blpyridine, 0.082 g of
potassium carbonate and of 0.093 g of morpholine in
44 cm® of acetonitrile. In this way, after flash
chromatography on a silica column [eluent:

dichloromethane/methanol (98/2 by volume)], 0.22 g of
3- [4-chloro-5-fluoro-1- (toluene-4-sulfonyl) -1H-
pyrrolo[2,3-blpyridin-2-yl]-5,6-dimethoxy-1-(2-
morpholin-4-ylethyl) -1H-pyrrolo[3,2-blpyridine is
obtained as a resin with the following characteristics:
- Rf TLC silica [eluent: dichloromethane/methanol (98/2
by wvolume)]= 0.16
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3H); 7.85 (s, 1H); 8.45 (d, J = 2.5 Hz, 1H) 25 -
spectrum NB—EI:562(+):N§+) St age 8(h): W2 Vhss
3-[4-chloro-5-fluoro-1I-(toluene-4-

sul fonyl )-1H pyrrol o[ 2, 3-b] pyridi n-2-yl]-1-(2-i odo-

et hyl ) -5, 6-di net hoxy-I H pyrrol o(3, 2-b] pyridi ne

3-[4-Chl oro-5-fluoro-I-(toluene-4-sulfonyl)- 30

1K pyrrol of 2, 3-b] pyri di n-2-971 |- 1- (2-i odoet hyl ) - 5, 6-

ditpe X L bldeRY Ql@lo3 MaA] pyra dimemman- bien pefsardad: as
in exanplée 7 stage 7(i) but starting from0_56 of

z.-zl(c?- ¢h:,;ar3ciﬁt;hyf1)013- R448h| s 0255P] UG mRSEed ) Ldfid 4.2 76
ul fonyl )z pyLro 2, 3- bhpyi diqkr 2- , Gz dizmet

_fm'%z}?yi_l—é p%/_‘%r ﬁ“b[%{%-’ b?p)g/rgi g%ﬁﬁgﬂd g']zg_zgsg@%'f ??d’i‘ﬁ‘ﬁm

g?,dusgg) .in.B9 qeB af1)2- butzmohd. broadhi § wayp- 0.6 g2H) /

-[ 4-

s 6- 621 FRorlo- 82 (101 uBhb: a7s 8P off ) 1M p§i #31 of'2, 81 T
P]er 91n%gyyl]-l-(27|pdoethyl)-5,6-dinethoxy-lH 5
pyrrolo [3,” 2-b] pyridine is obtained as a solid with

t heasé obpont mgmc 4B aBE ef 134 #¢sM (F) Rf TLC silica

T e
- - in
ﬂ\ggzs ?ginéﬁl_)l)-glsgs é g rdgt&ghaxﬁzl gz(r p2 -morgbgginz 4-yiy:
. , 3. s t, J = 6. ;
et.:bsl(s,lﬂiPyFrO#%é'%dbbP{S%ia,‘h?e: g. 0 Hz, SH)O HzfrngnI)
7.67 to 7-§/g(ﬁﬂth1§%-s-¥1a6resml r#cA43[0d3-J = 2.5

Hz, 1H) - Mass spectrum Ms-El:654(+)=M+) 15 Sta
Blpyriaib426yﬂmF61E-ﬁﬁmetboxytﬂoﬂaeﬁérggéain—4- ge

LS LONE D A ) Sy
3a[ 43GhLaE075dfelader o (ic)( tnltiestmstsmd fonyh) 0.220 g of 3-
for i 8- FLucR AR pRPL AL ST dFe can oo

S hared as r§a Ioryyi e can be
B SS9 e e cllpbbgt g | om
hBrpyolane2 y3 ehyt) i-drpZryicfLoll3(, 2-kd yetifime.s, 6}/ ) and
0.52 g of potassium hydroxide in 40 cm® of methanol. In
this way, after flash chromatography on a silica column
[eluent: dichloromethane/methanol (98/2 by volume) ],
0.128 g of 3- (4-chloro-5-fluoro-1H-pyrrolo(2,3-
b]pyridin—Z—yl)—5,6—dimethoxy-1-(2—morpholin—4—
ylethyl)—1H—pyrrolo[3,2—b]pyridine is obtained as a
solid with the following characteristics:

- melting point: melting at 206°C (k6fler apparatus)

- § NMR spectrum (300 MHz) - & in ppm - in DMSO-dé:
2.47 (m, partially masked, 44); 2.72 (¢, J = 6.0 Hz,
2H); 3.58 (m, 4H); 3.88 (s, 3H); 4.06 (s, 3H); 4.33 (t,
J = 6.0 Hz, 2H); 7.28 (s, 1H); 7.67 (s, 1H); 8.05 (s,
1H); 8.19 (d, J = 2.5 Hz, 1H); 12.2 (m broad, 1H)

- Mass spectrum: MS-EI:459 (+)=M(+)

Example 9: 3-[4-Chloro-5-£fluoro-1H-pyrrolol2,3-

b]pyridin-Z-yl]-5,6—dimethoxy-1H-pyrrolo[3,2-b]pyridine
A suspension of 0.2 g of 3-{4-chloro-5-
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di met hoxy- 1H pyrrol o[ 3, 2-b] pyridine, 0.082 g of 25

pot assi um car bonate and of 0.093 g of norpholine in

44 cnB of acetonitrile. In this way, after flash
chromat ography on a silica colum [eluent: di chl

or omet hane / met hanol (98/2 by volune)], 0.22 g of
3-[4-chloro-5-fluoro-I-(toluene-4-sulfonyl)-1H 30
pyrrol o[ 2, 3-b] pyri di n-2-yl]9e&, 6-di net hoxy-| - (2-
mmliﬂcfbw@&@y&)s&tk@uzl pl ofi 3p2rbbpy 2 (B AB] bgridin-

obtained as a resin with the_follow ng

Zhek e ef 1 dimeghoxy - Ri- MU@lPlléasziEXHEdlne and
[ / I 71
61 %ﬂ& or ong Eg?rgﬁ%?%@ogg)ﬁ%%d% l?% %an#fjﬁel)dnf‘ ant:Il'ﬁarioﬁ is

e Bluxé&d iEH)r ot 254hoars2. S&E etrrm:@kle:@ntztﬁ):lnz msnder

2H): 3.55 3 3 89
m%?wrmur% $h i Bal) (Bne ook Ralarad yey in
Citgj_l)éjf’ vﬁcltfénpmt'?llq:?efél_% 70@19 kﬁfnsui’&'ﬁloﬂ B3 (WasHéll with

- Mass spect rum
1&3&%3618(w9t®(+)AStggengggystalllzatlon from 40 cm’® of

4-chl oro-5-fl yo | i pyrJsol of -
%‘f CoRUFRE D21 ) - B 628 Fet hoxy | % 2?’%‘?% A S
@?Fﬂ5101i+9y51§?@i81ﬂ bl pyiidi Bedimethoxy-1H-pyrrolo-
3-(4-Chl oro-5-flugro-IHpyrro] o[ 2, 3-

b3 pyr PPyt 2ding - 516- dight | -2%- nBr pRGLie 4 with the
Yo £1 Bl s 1&h9¥559&9£§t2c91pyr|d|ne can be prepared as

In exanpfe 7 stage 7(k) but starting fromO0.220 g of 3
15mé Bt thyopoi Bt f | mel bihg(abl a8Ae28450l ﬂaﬁyh)m H

DY olgke SR Y Yo% S TR L 3 oo

9 52 qe0f Hptassiomn hedr @H)de 7860 (spB 16 ; rrexmnoxbroad
In this way, after flash chronatggraphy on a s%élca 4
gol 4 ;208 {43 uéﬁt 1H) ghl brighelRand] et AanoFZ¢ 98f? byt -

0 o
Yook Tkt ardnr Pl oS, (PEPaR, My 1)
b]Maésdspeatyhm-SEs dlnetm¢zy3ﬂ7(2 MBI phbkig- peak
ELSLBXL) 1 pyrrol of 3, 2; blpyLidl Deg{ o001 B NSF-851812, 3-

b]pyridin-z-yl)-5,6-dimethoxy-1-[2-(4-methy1piperazin—

1-yl)ethyl] -1E-pyrrolo[3,2-blpyridine
Stage 10(a): 3-[4-Chloro-5-fluoro-1-(toluene-4-

sulfonyl) -1H-pyrrolo[2,3-blpyridin-2-yl] -5, 6-dimethoxy- -
1-[2-(4-methylpiperazin-1-yl)-ethyl]-1H—pyrrolo[3,2—b]-
pyridine

3- [4-Chloro-5-fluoro-1- (toluene-4-sulfonyl) -
1H-pyrrole[2,3-blpyridin-2-yl]l-5, 6-dimethoxy-1-[2-(4-
methylpiperazin~1—yl)ethyl]—1H—pyrrolo[3,2—b]pyridine
can be prepared as in example 2 stage 2(c), but
starting with 0.18 g of 3-[4-chloro-5-fluoro-1-
(toluene-4-sulfonyl) -1H-pyrrolo(2,3-blpyridin-2-yl]-1-
(2-iodoethyl) -5, 6-dimethoxy-1H-pyrrolo[3,2-blpyridine,
0.042 g of ©potassium carbonate and 0.055 g of
1-methylpiperazine in 25 cm’ of acetonitrile. After

flash chromatography on a column of silica [eluent:
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solid with the follow ng characteristics: 25 - nelting
point: nelting at 206C (Kofl er apparatus) - 1H NWR
spectrum (300 MHz) - 6 in ppm- in DMSO d6: 2.47 (m
partially masked, 4H); 2.72 (t, J = 6.0 Hz, 2H); 3.58
(m 4H); 3.88 (s, 3H); 4.06 (s, 3H); 4.33 (t, J =6.0
Hz, 2H); 7.28 (s, 1H); 7.67 (s, 1H); 8.05 (s, 30 1H
8.19 (d, J = 2. 5 Hz 1H);-.1@¢2 (m broad, 1H) - Mass

SRR PR 4SSl b eiBne)), 0,055 3 of

P] p%ml@tmnsd 5/+)IllSQﬁedlﬁéthbM§nEH4p?lﬁlﬂépéﬁfé)215]’pyr| di n
e Su ensi

EY?ER%PE (%d?ﬁ%% 1%0??%%3‘% % %9%?%?0?213q€]pyrldln
me@hg%iﬁléer@z%nﬁwpxathy&pyuHebyﬁrﬁoZoHBpwb@pvﬂdnde

of potassi um hydroxide in 40 ¢ of et
is tbﬂBux@@tﬁém%ﬂxnﬁSS POUFESIAf t & ruﬁﬁﬁra??ﬂEOWlng

nder 5 reduc pressure (13 kPa), the solid is taken
PTACtS l%ﬁﬁggf water, filtered off by suction and
waghedrol 6111k orf wintwat@ichkdteneteanglnethanal | 65/5

from40 cnB of acetonitrile, 0.110 g of
By [voturet b-5- P BBfo- 1 1

pyﬁ%géoééTétPhﬁyrEgln 2- yh)/=z56677di et hoxys* H- pyrrol o

pyridine is obtained as a_solid wth th
$thQMAan@Héﬁgg;g[|51£ﬁ5Chl Eﬁtﬁtﬁb ﬁBEnEH H¥££?i%[553'

03 Rdn  BUG) Ls] BRyLYT ezaqq-wm
i 1)ezh 1]emae rrofod3, 2 '8.18 (d, J

m 5 (br oad
n1r) . Aedd-Chlerpub ok goef,oﬂ@”m&'@ﬁ é%peék”’a

0: C _qal- S0l -
BEPLS A i 8 et

Qm)éth&lé%hﬁkpyrHOQ?dBoﬁoFﬂrﬂiﬂﬁﬂyﬁid@%% Bea F SRR C
[4@@05ﬂwm

%Blfeaﬁﬂ e drpyF ‘?acﬁeo[%‘é b] pyrlds[karflrﬁ e Ry O

1 H% F£10r0h5lfluoro 1- (toﬁuene 4-sulfonyl)-1H-
nmet i perazin-1 et hyl H-pyrrol o 2-b
pyrrolo(2,3 %]%Ygldln yl% )5 gmlet% >PQ’ fz [(34 ]

methylpipera21n~1—yl)ethyl]-lH—pyrrolo[3,2—b]pyr1d1ne

and 0.116 g of potassium hydroxide in 25 cm® of
methanol. After flash chromatography on a column of
gilica [eluent: dichloromethane/methanol (90/10 Dby
volume) ], 0.030 g of 3-(4-chloro-5-fluoro-1H-
pyrrolo[2,3—b]pyridin—2-y1)-5,6—dimethoxy—1—[2-(4—
methylpiperazin—l—yl)ethyl—lH—pyrrolo[3,2—b]pyridine is
thus obtained as a solid with the following
characteristics:

- Rf TLC sgilica [eluent: dichloromethane/methanol
(90/10 by volume)] = 0.15

4 NMR spectrum (300 MHz) - & in ppm - in DMSO-d6: 2.13
(g, 3H); 2.29 (broad mw, 4H); from 2.42 to 2.55
(partially masked m, 4H); 2.70 (broad t, J = 6.5 Hz,
2H):; 3.88 (s, 3H); 4.05 (s, 3H); 4.31 (brocad t, J = 6.5
Hz, 2H); 7.26 (broad s, 1H); 7.65 (s, 1H); 8.04 (s,
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pyri di ne 25

3-[4-Chl oro-5-fluoro-I-(toluene-4-sul fonyl)-

1H pyrrol o[ 2, 3-b] pyridi n-2-yl]-5, 6-di met hoxy-1-[ 2-(4-
met hyl pi perazin-1-yl)ethyl]-1H pyrrol o[ 3, 2-b] pyri di ne
can be prepared as in exanple 2 stage 2(c), but
starting with 0.18 g of 3-[4-chloro-5-fluoro-1 30
(toluene 4 sul fonyl) -1 H pynpel o[ 2, 3-b] pyridin-2-yl]-1-
{¢y I oglog é? -$.- 2.5 Hz, 1H); 12.15 (broad s, 1H)

6- dlnethoxy H pyrrol o[ 3, 2- b]pyrldlne 0. 042 of
polassi spectrwonal® and OmAB54§20f Mii net hyl pip&rasine

in 25 of a eto Af t ash t h
on a %fg%h of S|?Qcéé%eruent ﬁ/zgzb EHE%FH oor APty

@bi: Dé onetthane/ mat Tl 95/ B fuonod LIy Py r o DG B2 g3 o] -
-chloro-5-fl uoro- I-ﬁtoluen -4-sul fonyl)-1H:
¢w¥$é&%f% Blhrpybraimedhory-§- dPh@?ﬁb§¥Hr1r¥lP£°PY1"
{RLQVLPbP6T 820 0] pyblaihy! | - L pyr rol of 3, 2.b] pyri dine
us obtained as a resin with the follomnng
shagggterliﬂmeé - Rf 33 thiexe{%t flpro-1- (toluene-4-

LI oo Lam| % A Bk R IS ATELL 0054
éniér&‘pi-@;spw §| 508 0mb theyyE DHopRrBolo (3, 2- b]pyrldlne

b] pyridin-2-yl)-5, 6-di net hoxy-I|-[2-(4-neth
1- yI)ethyI? iﬁrﬁbi@ﬁPostéuafayiréF%éuene LE 535&?
pyt of 2. -
R R R ST A A AL ?ﬁé?ﬁ;’f’gfsz%;zfnﬂ
dlﬂéthbiythykpyribﬂpyBrakbﬂﬁy21§}p§rK&uhébea@H@Pared as
prepared.as Jn sxatle & S'A%E Adecdil SLEKTNG g of
3-[4-chiers- 5 Ehyere=-1- «t@nu@ﬁ@ 4-sul Fenyh) - hHprrrolo—
pyrrol o[ 2, 3-b] pyridin-2-yl]-5, 6-di met hoxy-1I |
h@thybbppendznnzry}n)étﬁyﬂ}mgpb9§VréHop3r§°%P69pPdPAe

20 d 0.1 t
Rerhdher: Arple’p B BRADAAHAR I Sfile 03¢ o
Sfl i qeoddatan duydli'b@:nd&et hané/ met Hathgt  ( 86/ 10pdyassium

vol une) 0. 030 of, 3- hl or
carbonaLe in lSOg cm® of %romoo 35 cfhll%cn):oprlolgane 2 g of

3-[4-chloro-5-fluoro-1-(toluene-4-sulfonyl) -1H-
pyrrolol2,3-blpyridin-2-yl]-1-(3-chloropropyl) -5,6-
dimethoxy-1H-pyrrolo(3,2-blpyridine are thus obtained
as a resin with the following characteristics:

- Rf TLC silica [eluent: cyclohexane/ethyl acetate
(50/50 by volume)] = 0.63

- Mass spectrum: ES m/z=577 MH® Dbase peak

Stage 11(b): 3-[4-Chloro-5-fluoro-1-(toluene-4-

sulfonyl) - 1H-pyrrolo[2,3-blpyridin-2-yl]-1-(3-
iodopropyl) -5, 6-dimethoxy-1H-pyrrolo[3,2-blpyridine

3[4-Chloro-5-fluoro-1- (toluene-4-sulfonyl) -
1H-pyrrolo[2,3-blpyridin-2-yl] -1~ (3-iodopropyl) -5,6-
dimethoxy-1H-pyrrolo[3,2-blpyridine can be prepared as
in example 2, stage 2(b), but starting with 2.07 g of
3-[4- (chloro-5-fluoro-1- (toluene-4-sulfonyl) -1H-

pyrrolo([2,3-b]pyridin-2-yll-1-(3-chloropropyl) -5,6-
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pyrrol o[ 2, 3-b] pyridin-2-yl)-5,6-di methoxy-1-[2-(4 25
met hyl pi perazin-1-yl)ethyl -1 Hpyrrol o[ 3, 2-b] pyri di ne
is thus obtained as a solid with the foll ow ng
characteristics: - Rf TLC silica [eluent:

di chl or onet hane/ net hanol  (90/10 by volune)] = 0.15 30
1'H NMR spectrum (300 WHz) - 6 in ppm- in DMSO dé6:
2 13 (s 3H) ; 2.29 (breadom -4H) ; from2.42 to 2.55

g}ﬁ}f%%}(%m[ﬂl'ﬁvbppyﬁlrﬂbﬁ@ad tnd) =1605 gz, of
ZFD 3 8 (s, 3H); 05 (s, 3H); 4.31 (broad t, J
s@»daumtlo@we in, A6Q Bibadls, 2 1pytangngs £s3 IHPT 3-14-

c?b cgsB é‘]%%r&%(@oﬂ@eﬁg 4= sul@o%ﬂz lﬁ%rézglé$2, 3-

SS spectrum z=472 m z=113
trb&%djpam43+ﬂadﬁﬁt6ﬁ#BhH5E&adpmethgxy 1H-

4- Ch] or o- fI | H -pb]l- 5 .
AL A8 L R 1R ECE pOBRLARE 1951 o oy Lo
m%ﬁ%{ ff&ﬁ&vﬁn@] Méféjétf@rﬁ&@g@s 11( a):

oro-5-fluoro-1-(tol uene-4-
SulRbnyING 1kidiga| ofed W] py rexfiphexane/jetlyl acetate

rop di met | H lo(3,2-b i di
%}Jg% %%h‘?/orom%)elfl uon(‘r?og )(/t ol ugg?pg& fony? |)0le e
ﬂfMd%%Jéﬁé%ﬁiﬁhb]pgrldln f/y&@s& (3Mthl obape opgeki 5, 6-

i met hoxy r ol di d
Wil o CHbEGe 2 4 ZHAS ot art (RGEaPLA 1 B g of
skdds Chl or 1%z I uor o- Iy (el tenerdh-sut 110500 1 Lt tDitenmd 04 -
12, Sorigt bly+ 11 pyorgl ¢ [ B, B-1] nerhdin-Rrvhlr b of ofdmothexy-

ridine, .0. 046 of 1 hu L8 4. 34
Bateaetatar iy Fodreh FLL IR PEBT e 7 BLPPL L ims
car bonat e 3n[45EhTeBo s - ﬂl@bﬁﬁalS(Ehlueon@paubfoﬁyg)-
of 3-[4-chloro-5-fluoro-I|-(toluene-4- su#fon I% 1H 20
W?b}’@?lzo?b?pmpﬂ?hd@y?ﬂil(% BRROFBPROBYT 25, 6-
n bt e
L R Rl e e L Gt e
piépaied cin [ eheefivl Lloythghwaaneret hyl acetate

a solution of 0.3 g of 3-[4-chloro-5-£fluoro-1-(toluene-

4-sulfonyl) -1H-pyrrolo[2,3-blpyridin-2-y1l]-1-(3-
iodopropyl) -5, 6-dimethoxy-1H-pyrrolo[3,2-blpyridine and
0.382 g of piperidine in 40 cm’ of dichloromethane is
refluxed for about 6 hours. After diluting the reaction
mixture with 100 cm® of dichloromethane, the solution is
washed with three times 40 cm’® of water, dried over
magnesium sulfate, filtered and concentrated to dryness
under reduced pressure (13 kPa). After flash
chromatography on a column of silica [eluent:
dichloromethane/methanol (98/2 by volume)], 0.175 g of
3-[4-chloro-5-fluoro-1- (toluene-4-sulfonyl) -1H-
pyrrolo[2,3-b]pyridin-2—y1]—5,6—dimethoxy-(3—piperidin—
l—ylpropyl)—1H—pyrrolo[3,2—b]pyridine is thus obtained
as a resin with the following characteristics:

- Rf TLC sgilica [eluent: dichloromethane/methanol

(90/10 by volume)] = 0.26
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(50/50 by volune)] = 0.63 25 - Mass spectrum ES
m z=577 M+ base peak Stage 11(b):
3-[4-Chloro-5-fluoro-I-(toluene-4- sulfonyl)
-1H pyrrol o[ 2, 3-b] pyridin-2-yl] -1- (3- iodopropyl)-5,
6- di met hoxy-1 H pyrrol o[ 3, 2- b] pyri di ne
3[4-Chl oro-5-fluoro-1-(tol uene-4-sul fonyl)- 30
1H pyrrol o[ 2, 3-b] pyri di n~24yk] ~1- ( 3-1 odopr opyl ) - 5, 6-
di 0XYs rrgg o[ 3, 2-hY pysbdi nemean be pr bpaeedeak
iﬁﬂg%gﬁ%%gﬁgéﬂgt;gi 2(b), Lut starting wih 2.07 f 95 3.
Sedde (chl d3iddB=f | uorio- [4{Fharde 2L P F O JRYFF OO 12~
rrol o[ 2, .3- i di px2- -1-¢3+8b apiapwulyx-5,6 -
%le%%%)’?ﬁ'(ﬁy%#g p@%‘ﬁ%%%%%#ng]-(gy??gi ne and 1.07 g
%?prigﬁipn1ﬁqﬂyﬂfolﬁ[15@-bhﬁynid2nbutanone. 2.3 g of
- [4- _b] -
chl or o- 5- f Bubt oChle¥ar BehluareaitFoRyFF 1R By Arbiol 2, 3-
b i di n- L - A- 631 opYl(k=5ibedidehhoxylipHcpyl) -
%%$¥%T%[g,§;%]%9%i%?ﬂgegggythué oE?anéd as a resin .
wiit pythel 0B | ewbhgychdinet er¢ari ce - RrepaEed|igg o
[ el uent: cycl ohexange/ gt hy ce . {50/ y oval ] of
%X@)T.“Blie-zh/aﬁt%%eec{}r(ﬁ’ éuﬁi zéé% tM(“gb<';‘1'§l(e)dgeac1)k;(17 10
g1 775481 6M-CZHE TSORD - 1 - Mk 51380e(-A-pu8 TOny IW- 18t-age
11(c): 3-[4-Chloro-5-fluoro-I-(taoluene-4- . idin-
sytfohgllp. 3HOpPYESRBP2 23YBY pyri dfﬂﬁ!“?-t%ﬂxys, B-HIRERSRY
- (3-piperidin- 1 | b Q] 3.l pyradeng of
-y 3oBRBET0 ot Prtral Pl & Bl e o S P
bl RYEL Qo [FRrB-biimer | th n4D- i - 5f6 meitharidy-pBter flash
pi peridin-1-yl propyl)-1H pyrsol o[ 3, 2 b] pyri;dine .
5b€8§‘?§6‘9FﬁP¥‘HQ f§¥I ovf ng %%“ér?: é’zfsm %ilé(#agf gggu%%t
P e e mayl (3 20
-sultonyl) - pyrrol o[ 2, 3-b] pyri din-2- -~ (3
Bedapcbppic-5 -§lgiorer RESapYIERr [r2ol3o'[}‘§ %%%ﬂﬁmyﬁg )
n .38 of _piper].di i:n. 40 ichtor onet hane
2o -Arr iR 4 GREipep din A% Ay ng the
Gael19/T 3, -] e iviitde 1O thuds ofbththedr afeshgre idi e th

solution is o
the following characteristics:

- melting point: melting at 110-114°C (kdfler block)

- g NMR spectrum(300 MHz)- & in ppm - in DMSO-dé:

1.37 (m, 2H); 1.50 (m, 4H); 1.95 (m, 2H); 2.20 (t, J =
7.0 Hz, 2H); 2.28 (m, 4H); 3.88 (s, 3H); 4.05 (s, 3H);
4.24 (¢, J = 7.0 Hz, 2H); 7.26 (d, J§ = 2.0 Hz, 1H);
7.59 (s, 1H); 8.04 (s, 1H); 8.18 (d, J = 2.5 Hz, 1H);
12.1 (broad s, 1H).

- Mass spectrum: IE m/z=471 M*; m/z=360 (M -
C,H.aN) * base peak; m/z=98 CeH1oN"

Example 12: 1-{3—[3—(4-Chloro-5-£1uoro-1H-pyrrolo[2,3-

b]pyridin-z-yl)-5,6-dimethoxypyrrolo[3,2-b]pyridin—1-
yllpropyl}piperidin-4-ol
Stage 12(a): 1- (3-{3- [4-Chloro-5-£fluoro-1-(toluene-4-

sulfonyl)~1H-pyrrolo[2,3-b]pyridin—2-y1]—5,6—dimethoxy-
pyrrolo[3,2-b]pyridin-l-yl}propyl)piperidin-4-ol
1- (3-{3-[4-Chloro-5-fluoro-1-(toluene-4-
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washed with three tinmes 40 cnB of water, dried over 25
magnesi um sul fate, filtered and concentrated to
dryness under reduced pressure (13 kPa). After flash
chr omat ography on a columm of silica [eluent:
di chl or onet hane/ net hanol (98/2 by volune)], 0.175 g of
3-[4-chloro-5-fluoro-I-(toluene-4-sulfonyl)-1H 30
pyrrolo[2 3-b] pyridi n-2-yl 195, 6-di met hoxy- (3-pi peridin
ro ) | o[ 5 Lglipe)is, hus
% ﬁ@%tﬁm?h&%}éﬂgﬁoﬁgg] ) .
d:lmrtm;qrpysmmbo (3, beTFMOfsqiililch yb}néﬁpyl>plperldln-4-

i chl or pnet hane/ ne hanol A0 -
2cal PR PERETTUNTS Eéqﬂ 4éég%hﬁf HETE%eak1 é%égébut

sét]]e(ﬁ')l_n - [ ‘Zthh.{ or @ 5dd wpr o-diH pya+ ol -afil Sro- 5 fluoro-1-
pyri di n-

yl di met hoxy- | - ( 3-pi peri di.n- |
Sﬂqﬂer‘L qu;}mm of B; EYBf%%@uiér%e bgpyridin-2-y1l]-1-
fduor ol gl

R Ot Ao g 2 ml gt
and H pyraphof3, 2<hj pypipéneditans belpr epar ed 4% ¢/

exanpl e 2, sta d tatln \Mth 7 0
S Pbtarts Pae bt bbF . CLBF e AEE PGS EC AT 1 T 5“““‘“
Sy rahal 3- [Q]lméhltdl nchYxh.br@m@tﬂbﬁéVh@ﬂ:—ah&-lpl mesvau nby

- 1-ylpropyl)-1Hpyrrol o[ 3, 2 b p ridine and O.
mhass) Lim hy@r5%8 d& i P%0 sl ‘f {ﬁzﬂaor%%e# ‘f“?%‘%hl"

PSS SRy e SRy ) CRLUBPEEOLSS ) Sapl BykRRin-2 ) -
§56€§EMEﬁﬁﬁpr?5rélu®BozFbHpyrndhnfz 3- b]pyr|d|n 2-yl]
t - .
By PEPBT ) BB B B AGOks B LU0 HARATR 3P < TeFingue

W tﬁgeféﬂw%ggcﬁa@aaeéeagaabss - el ting point:
ting at 110-114C (Kofler block) 20 - 1H NWR

spe@ifr unfIaD0 #kkjcad ﬂ@qggnt |rd{mkiy%mmth%ne(m$tQ§901
95 ; 2 20 (t, J = 7.0 Hz,
&%ﬁl/fgzﬁglés" m’“‘ih}l 9: glé : 4(05 (s, 3H :

4.M4sét spdcErimd EB, 2H) ; m72264ed MHE 2.0 HzbakH) peak
Stage 12(b): 1-{3-[3-(4-Chloro-5-fluoro-1H—pyrrolo[2,3-

b]pyridin-z—yl)-5,6-dimethoxypyrrolo[3,2-b]pyridin-1-
yllpropyl}piperidin-4-ol
1-{3-[3-(4-Chloro-5-fluoro-1H-pyrrolol[2,3-
b]pyridin—z—yl)—5,6—dimethoxypyrrolo[3,2—b]pyridin-1—
yllpropyl }piperidin-4-ol can be prepared as in
example 2, stage 2(d), but starting with 0.178 g of 1-
(3-{3-[4-chloro-5-fluoro-1- (toluene-4-sulfonyl) -1H-
pyrrolo[2,3—b}pyridin—2—yl]—5,6—dimethoxypyrrolo[3,2~
blpyridin-1-yl}propyl)piperidin-4-ol and 0.31 g of
potassium hydroxide in 40 cm® of methanol. After flash
chromatography on a column of gilica [eluent:
dichloromethane/methanol (90/10 by volume)], 0.102 g of
1-{3-[3- (4-chloro-5-fluoro-1H-pyrrolo[2,3-blpyridin-2-
yl)-5,6-dimethoxypyrrolo[3,2-b]pyridin—1—yl]propyl}—
piperidin-4-o0l is thus obtained as a solid with the

following characteristics:
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7.59 (s, 1H); 8.04 (s, 1H); 8.18 (d, J = 2.5 Hz, 1H);

25 12.1 (broad s, 1H). - Mass spectrum |E nlz=471 Mt

nm z=360 (M- C7H13N) + base peak; m z=98 C6HL2N+

Exanpl e 12: 1-{3-[3-(4-Chl oro-5-fluoro-IH pyrrolof 2, 3-

b] pyri din-2-yl)-5, 6-di met hoxypyrrol o[ 3, 2-b] pyridin-| -

30 yl]propyl}piperidin-4-ol Stage 12(a):

1 (3 {3- [4 ChI oro- 5-fl uoro4bz(t-ol uene- 4-

S (Hﬁﬂg) of Zn3- £ Pyssde n(Ro¥&rShbodik et hoxy
lpyrro pyrldln1y|)propy|)p|per|d|n4ol

esm [s@e@tlx@mo (aqu lMHZd |~ (& oltugige 4 -in JMS0-d6:

sulfo p |l o py | }=5,

]d14h]et f)éﬁ‘ oﬁo[g pyr i‘di h it ?‘hy}} p%o%f/jl )zgloger(l di nﬁz) ’
7. 50 @@n e prepared, agH)n ex@Em| e'n112H$tage431((¢r) 1H) ;

but starting with 0,300 of 3- %4 chl or o- 5- qu é

Ig:ﬂuéﬁe Z}Hilulf‘*or%ﬂzjﬂ‘ll—l-%g ¥ olfop 3tb]p‘§r|d|n 2- ] )

odopr opy [ thoyIH- rrplo[3,

é c1é Ej(2545,9 o% g. géh ) >§ 26| (WO ‘:grre[zg @-104 PYLRY) meSo

dg;,lchim prr?thalnds Af}IHs)r, fSaJsEh tdr odmto@r-apiiE ot i 12.15

colum of sjlica [eluent: dichloronethane/ methano

foerad 19, 188 ol ume)], 0.178 g of

114354 3spdecchhpr 018- fluor@/k=487 M'; m/z=360 (M -

(toluene 4-sul fonyl) - 1FprrroIo%2 3- q;p%r|d|n 2-yl]-

G;HasM0 et hoxgpyPeak o[ 3, 2 By Byt 12

%ﬁé pay!) p'ﬁf' di n-4- Fli ﬁléwssp.@i@éi’@dlﬂspfrrolo [2 3-
he follow ng characteristics: 15 -

Bl&rsidisazfgl et 6-dinkkbesyelhdd e/(ﬂremnahmlpeefbm’ﬂfe'

5agedb@5§p;gf5ggf1§f8?yi?-EEGBEE%O o%% QLETQ§%luE$e

£3al 3- (4416hla9r:0- 5- f | 3101 0=k Py £ B+ £LRoBo-1- (toluene -4-
T arT- 4-y)-b6d|methoxypyrrolo[3%b]pyr n- | -
gol§ohplbpiHiprpeeldild. 2-Bi pyridin-2 lmethoxy-

-3 64; uQr Lal _

b7 537 (A by peghganbhd B aTeBUpif e propyll 18-

¥i+eo0BYB} RiBEpyEidideol can be prepared as in
3—[4—Chloro—5—fluoro—l—(toluene—4—sulfonyl)—

1H-pyrrolo[2,3—b]pyridin-2—y1]—5,6—dimethoxy—1-[3—(4-
methylperhydro—l,4—diazepin—1—yl)propyl]—1h—
pyrrolo[3,2-b]lpyridine can be prepared as in
example 11, stage 11l(c), but starting with 0.300 g of
3- [4-chloro-5-fluoro-1- (toluene-4-sulfonyl) -1H-
pyrrolo[2,3—b]pyridin—2-yl]—1-(3—iodopropyl)—5,6—
dimethoxy-1H-pyrrolo[3,2-blpyridine and 0.512 g of
1-methylperhydro-1,4-diazepine in 40 cm® of
dichloromethane. After flash chromatography on a column
of silica [eluent: chloroform/methancl/28% agueous
ammonia (24/3/0.5 by volume)], 0.145 g of 3-[4-chloro-
5-fluoro-1- (toluene-4-sulfonyl)-1H-pyrrolo[3,2-
b]pyridin—Z—yl]—5,6-dimethoxy—1—[3—(4—methylperhydro—
1,4—diazepin—l—yl)propyl]-1H—pyrrolo[3,2—b]pyridine is
thus obtained as a resin with the following

characteristics:
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exanple 2, stage 2(d), but starting with 0.178 g of 1

25 (3-{3-[4-chloro-5-fluoro-I-(tol uene-4-sul fonyl)-iH
pyrrol o[ 2, 3-b] pyri di n-2-yl]-5, 6-di net hoxypyrrol o[ 3, 2-

b] pyri din-1-yl }propyl ) pi peridin-4-ol and 0.31 g of

pot assi um hydroxide in 40 cnB of nethanol. After flash
chromat ography on a colum of silica [eluent: 30

di chl or omet hane/ net hanol -(90510 by volune)], 0.102 ¢

of Rf TLC silica {eluent: chloroform/methanocl/28%
1-{3-[3-(4-chloro-5-fluoro-|1 H pyrrol o[ 2, 3-b] pyri di n- 2-
@qqe@uﬁ-@memh®x9%$f3b@o@3?2-%?%9@?6?nflgyﬁ%propyl}-
piperidin-4-9l i hus obf aLngd-as gyusolid wi h

1 ?%ﬁw?ﬁf%%a?%bf%éistics&?é ?gi -ﬂﬁelting p%?ﬁ%:geak
$edde Ng at3iBIC ( Kofd -efs 1diticko ~5 11 v sy 1302, 3 -

- - in_DVBQ-d6: _1.41 - 1.7
bYpyidinng 17 h5 5 of BB FHPRHF] - ;Tél- é?gﬁeﬁmlyegh@ggm
3 zeri 5 oy B8] 4 5[5,3-8 id3hp ;
Fapdbiodyfor g Bibp 1 Bu{Pyeiiio 3, 3 Bhpbasel |
= 4.0 Hz, 3H(4-ThRer¢ds5-§luopoolypyIHple[B93-(s, 1H)

1, 8.03.(s,.,1 ;.8,18.(d = 2. _ . -
o T R T G i T T
(b@=di92§%tﬂ3bﬁylipbépﬁlDeakip?trziélg,EGHl@N@Edine can
Exanpl e 13:. 3-(4-Chl oro-5-fluoro-| H pyrr.ol o2, 3- .
be pprespres a9 - ne eaamplfody - | S533¢ 41 agt hy Bty h§ R BRI
di agzepia-1-yl)propyl i 6l hene -4 -
R LI MU e G o e
sul fonyl) - 1#-pyrrolo[[2, 3-b} pyridin-2-yl] -5, 6-dimethexy -
1oL T3 B BELRRI AU & L0 g 2-Layblpgay Lt
L AoE8I[ 91 9=51 ﬁgy@aenb- (t elneene- d: 38l §onylgf  potassium
pyrrol of 2, 3- ]pyridig-2-y|]-5,6-dinethoxx—l-&S-(éi h
hpdrexhgeper Hydr ¢01, 4SBY azeph n- BHARGpy| | AERS as
1ol - | di c repgr ed i ] e .
BUEGHShartofl P 0P AR SRR SCpenit crambac,
3hidrebhbeomng28- fammosniacdl olmesrtenblsul eyl ) byH volume) ],

0.062 g of 3- (4-chloro-5-fluoro-1H-pyrrolo[2, 3~

b]pyridin-z—yl)—5,6-dimethoxy-1—[3-(4-methy1perhydro—
1,4-diazepin—1-yl)propyl]-lH—pyrrolo[3,2—b]pyridine is
thus obtained as a solid with the following
characteristics:

- melting point: melting at 140-145°C (K&fler block)

- 'H NMR spectrum (300 MHz) - & in ppm - in DMSO-dé:
1.70 (m, 2H); 1.92 (m, 2H); 2.23 (s, 3H); 2.39 (t, J =
6.5 Hz, 2H); from 2.47 to 2.55 (partially masked m,
4H); 2.60 (m, 4H); 3.88 (s, 3H); 4.05 (s, 3H); 4.24 (t,
J = 6.5 Hz, 2H); 7.26 (s, 1H); 7.59 (s, 1H); 8.03 (s,
1H); 8.17 (d, J = 2.5 Hz, 1H); 12.15 (brocad s, 1H).

- Mass spectrum: IE m/z=500 M"; m/z=360 M -
CgH.¢N;)* base peak

Example 14: 3-(4-Chloro-5-fluoro-1H-pyrrolo[2,3-

blpyridin-2-y1)-5,6-dimethoxy-1-(3-morpholin-4-

ylpropyl) -1H-pyrrolo[3,2-b]lpyridine
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pyrrol o[ 2, 3-b] pyridin-2-yl]-1-(3-iodopropyl)-5,6- 25
di met hoxy-| H pyrrol o[ 3, 2-b] pyri dine and 0.512 g of
1- met hyl per hydro- 1, 4-di azepine in 40 cnB of

di chl oronet hane. After flash chromatography on a
colum of silica [eluent: chl orofornf nmethanol /28%
aqueous ammonia (24/3/0.5 by volune)], 0.145 g of
3-[4-chloro 30 - 106 -

-Jgdalor 0-1 14 Q} wene- 4?Q¥JJUH46r6H§+BNUdﬁdHI}Gtoluene 4-
rTarm=2=ytT-5, 6-di met hoxy-1I-| é4 nEthy|p$ ¥ % _
mwm}dﬂeﬂﬂrmmqkﬁr b?)yifjbhwmﬂ%r 181 b- Bt By AFhBoTrY
bt d ridi
T AR L - PR AR UFp S Q0 1918 D) pyridine
chl or of or nj 1Rt FeHinh £ 2896 £ haoeous - Anvbuene ( 24881 608y by -

e “”flg%%@,lggb};pyﬁfmpecwm ES, 125039, Mt (hase

L 3 di b
D AR SRR AT T
ﬂre‘bair@deqm nid- ykaappépyn] BiHAger r2dICd[3bleo]%}3ﬁ=1|“chr% with

4- Chl oro-_5- Iu ro; IFL 0 3 -
%]3{)‘3/9 i gi RE2AnHL yhfoéuénl% 213 P et hyl per‘ﬁyfdor%¥l)
1 AP BSER [ B; 3-W] ﬂﬁf@@yh}z1yﬂbyumneﬁ6dapb§>pyﬂ dbné-
can 10 be prepared as in exa 8 st age (%%) but £
dimethony - Wi tByorakgly. arblpyridine, ©

05hy( teo! holine in 40 cm’
%O%? B]“? g?—?%{}%‘?g o gldSOgd;@Hrq%dl%nf ZIEK))/]IC -5, 6- di met hoxy
of 1- k3etdntrerhykper oy @56- Ig, 4-aff azzap[fisrqhw;%%p’&'/lqloqwl-

Fyak Stbet -AskeERE) SPoBPRRRER 18P LafEl R0 -
&he 9&%8@1&@%311 03 am6bHBNiAf 45l peaple) ueHt

chl or of or ammmoni acal nethanou¥é74/7 by val une Qgh h
Oy 0801 g[3f 2 3b] AYEhAdRE- 557 IQRFBIGE 035 r B FE518 ¥ the

ridin-2: hoxy- I -[ 3- (4- et hyl per hydro
g%fioﬁl%?azggF%cg gfg%?%%yl] 1FprrroIo[3 2- b] pyri di ne
i srRft hug @tillaJdaed[eas;@tsold:obh\ldnrpmmam Immikepol (95/5
characteristics: - nmelting point: nelting at 140-145C
PRovpEEms) ber) 0-28

- Mass spectrum: IE m/z=627 M*; m/z=514 (M -
CgH11NO) *; m/z=472 (M - C,H,80,)%; m/z=359 (m/z=514 -

C7H7802) * base peak; m/z=100 C5H10NO+
Stage 14 (b): 3-(4-Chloro-5-fluoro-1H-pyrrolol[2,3-b] -

pyridin-z-yl)—5,6-dimethoxy-1-(3-morpholin-4—ylpropyl)-
1H-pyrrolo[3,2-blpyridine

3-(4-Chloro-5-fluoro-1H-
pyrrolo[2,3-b]pyridin—2-yl)—5,6-dimethoxy—1—(3—
morpholin-4-y1propyl)-1H-pyrrolo[3,2—b]pyridine can be
prepared as in example 2, stage (2d), but starting with
0.255 g of 3-[4-chloro-5-fluoro-1- (toluene-4-sulfonyl) -
lH—pyrrolo[2,3-b]pyridin—2-yl]—5,6—dimethoxy—1—(3—
morpholin—4—ylpropyl)—1H—pyrrolo[3,2—b]pyridine and
0.455 g of potassium hydroxide in 100 cm® of methanol.
After flash chromatography on a column of silica

[eluent :dichloromethane/methanol (95/5 by volume)],
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- 1H NMR spectrum (300 MHz) - 6 in ppm- in DVSO d6:

25 1.70 (m 2H) ; 1.92 (m 2H) ; 2.23 (s, 3H ; 2.39
(t, J = 6.5 Hz, 2H); from2.47 to 2.55 (partially
masked m 4H); 2.60 (m 4H); 3.88 (s, 3H); 4.05 (s,
3H); 4.24 (t, J =6.5 Hz, 2H); 7.26 (s, 1H); 7.59 (s,
1H); 8.03 (s, 1H); 8.17 (d, J = 2.5 Hz, 1H); 12.15
(broad s, 1H). 30 Mass spegprpum | E m z=500 M+

@1%%’9’(9% (M - §8H16N%) ﬁ@ﬁ%ﬂﬁ%@ﬂﬁwﬂ%ﬂﬂ%yrrolo[z 3-

oro- 5= | uor o- | pyrrol o[ 2
Wl pyridin-2-yl) -5, 6=@meth@xy 1- (3-worphelin-4-

yl pr opy 1Hp |
g EgPy %JI {%fg?%ruopg$?¥2§9b§:%g }m@sfgﬁﬁﬁhned as
§u%5%%¥k%}%§2FHérgbp}@wﬁn@?py?ffcneiigtﬁcé :6- di met hoxy

i in ro

3.l Cotmrposehy et FogL S LaAa- B SPeaRyl pLogRY ! e

y of BlpYhabnuzy! | 566 i rHOXy BMSO-d6:
% Wn ZPé%propy ;3 ?H— pﬂrol 0[312 b pyr| dllnne(can be
Pftﬁﬁargadsasl )i;n mmrpke 20 st abyed 2We), 2Bht Rk Hy 4H)

Wi

3. 54 ¢ ofil5. 86 ol (3] Lehe®- S8re g 2-26 (& 9 =
%%pygfolzg[)Z 3 Bpy(d dlﬂH2 yh] 61- (i adopr opy0) - $s6 18) ;

di met hoxy FprrroIo[S -b] pyri_dine, 0.068 f
pol&si?unﬂcar@eﬁaﬁé,aﬁﬁ 6. 672815 PTG DAL i o'in 40

of acetonitrile. 0.2 f +
3 VﬂSEhFBFSEPF‘l ug%o | - myzla%h  wm base peak

gge- 4- sultzonyl ) - 1H;pyu630[[2 34be§l(PF§'rﬁ flypyo-1H-

r met hoxy-1 - ( 3-.nor phol 4
YFF-’QFLB [R33- xipyé]‘dﬁ?r'gdﬁ’ﬂ'lénl < o A neé)’gy#a r;%s?l [3,2-

P’n Fgrﬁﬁgn—fﬂ f}i\ﬁ :e.amt-uml)me%‘hym;sud i ca
dic orone ane nmet hanol (95/5. b
8tage MESs) speCtiim(3+E3mi4= GE*°HP’5ﬁF}“8 2" gM t°égene'

=472 | i m
éﬁﬁg %32')1) s rﬁé’aM (2 e O s?g%ed 14€b53 -
&1&%t@h&§b91&6ﬁbﬂ@rthﬁgyﬁmdﬂnﬂx}gi}qnopyl)plperldln -4-

pyridin-2-yl)-5 di met h -
yl]methylgggge i met hoxy-1 - (3-mor phol i n-4-yl propyl)

c-[1-(3-{3-[4-Chloro-5-fluoro-1-(toluene-4-

sulfonyl)—1H—pyrrolo[2,3—b]pyridin-2—yl]-5,6—
dimethoxypyrrolo[3,2-b]pyridin—l—yl}propyl)piperidin—4~
yllmethylamine can be prepared as in example 11, stage
(c), but starting with 0.300 g of 3-[4-chloro-5-fluoro-
—(toluene—4—sulfonyl)—lH-pyrrolo[2,3—b]pyridin—2—yl]-
1—(3—iodopropy1)—5,6—dimethoxy—lH—pyrrolo[3,2—b]—
pyridine and 0.512 g of C-piperidin-4-ylmethylamine in
50 cm® of dichloromethane. After flash chromatography on
a column of silica [eluent: chloroform/methanol/28%
agqueous ammonia (12/3/0.5 by volume)l, 0.150 g of C-[1-
(3-{3—[4—chloro-5—fluoro—1-(toluene—4—sulfony1)—lH-
pyrrolo[z,3—b]pyridin—2—yl]—5,6—dimethoxypyrrolo[3,2—
b]pyridin—l—yl}propyl)piperidin—4—yl]methylamine is
thus obtained as a resin with the following

characteristics:
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1H pyrrol o[ 3, 2-b] pyridine 25 3-(4-Chloro-5-fluoro-|H
pyrrol o[ 2, 3-b] pyridin-2-yl)-5, 6-di methoxy-1-(3-

mor phol i n-4-yl propyl ) -1H pyrrol o] 3, 2-b] pyri di ne can be
prepared as in exanple 2, stage (2d), but starting

with 0.255 g of

3-[4-chl oro-5-fluoro-I-(toluene-4-sulfonyl) 30

1H pyrrol o[ 2, 3-b] pyri di n-21yk] -5, 6- di met hoxy-I - (3-

nor ghol i4r-d-ylspnapy ) - L&k At ol 0[ch1H] fayn Mhatehaarell /28 %
0. 455 g of potassium hydroxide in 100 cnB of nethanol .
Afuerud | awtoria o 63 Aphybyrival ede uhm=o0f - 8Pl i ca

[ el uent: di chl or onet hane/ 8 b b ly a

L SRS GLSHE OB hane! ey bass, (9pk by vol BEEL] peak
éﬁ%l d: n- iﬁjwrﬁ, I6- t[dlsrcgtﬁglo-xﬁl}-l [(-jE(-S(-ml'plu!td-rﬁ-ilflter-lH-
yT propyr)- rrolo - Ldine s th '
St TalREh ¢ bl BIF ARG BTy Dbt Hob CHAPRERFYEVFE8I o435 -
TR T o Lifinl K prmsigrioncyt e
2H) : 2.24c4{(3-§3=[7- 04 +tEhlosp-5-PplgereniHapyrrolgigy3-

(m 4H): 3.88 4. 06 4. ] o=
Db 3iin®y 5l e, By nde Bl gt Eooflrdatyyf 0
%%géréﬁyiPpiﬂef%%&ﬁ;&Eﬁ%%m&thﬁﬂaiSnébcaadba fitdpared as
ectru = .
m(@xegpps- eT- G- 8.9) rug/llrj%t F?f—grgggé WEE™ S50 of
Yol ol 2537 h1 Ldine?2 +3- - di -
S USIPLRSIR P o ethars.t o ambatypy okt
:?aag}leaf:ﬁa?lz iﬂ-blp{rﬁlidsrzlfz-%hl ob o654t mgbhexypyrsPLene-
-sul fonyl ) - yr 0 T i di. n- 2- - - .
G reRbRYEYater ru Sopppy Tl BHRYE it rer B pyine,
and! ] omBERYLANd® potassium hydroxide in 50 cm® of
ClI-(3-{3-[4-Chloro-5-fluoro-I-(toluene-4- 20
magthtaﬁglt)-mtgﬁylf [rgll@[sz, 3cBypyRERPRaPhY| (o8 ¢ column of
l oxy ro , i di | . -
ATELIHIREL o, Dby hpisakatper e mador
$bage0 b%) , vdluimst By t DNQ3Bi gh oF 300(Y- b3 - [3- (4-chloro-5-

3-[4-chl oro-5-fl uaro- L,
fluoro-1H-pyrrolo[2,3-blpyridin-2-yl)-5,6-

dimethoxypyrrolo([3,2-blpyridin-1-yllpropyl}piperidin-4-
yl)methylamine is thus obtained as a soclid with the
following characteristics:

- Melting point: melting at 135°C (Kofler block)

- 4 NMR spectrum (300 MHz)- & in ppm in DMSO-dé: from
1.01 to 1.21 (m, 3H); 1.65 (m, 2H); 1.79 (m, 2H); 1.95
(m, 2H); 2.21 (t, 3 = 7.0 Hz, 2H); 2.40 (d, J = 5.5 Hz,
2H); 2.80 (m, 2H); 3.88 (s, 3H); 4.05 (s, 3H); 4.23 (t,
J = 7.0 Hz, 2H); 7.26 (s, 1H); 7.59 (s, 1H); 8.03 (s,
1H); 8.18 (d, J = 2.5 Hz, 1H); from 11.4 to 12.4 (very
broad m, 1H).

- Mass spectrum: IE m/z=500 M*; m/z=360 (M -
CgHi6N2) ¥  base peak

Example 16: 3-(4-Chloro-5-fluoro-1H-pyrrolo[2,3-

b]pyridin-z—yl)-5,6-dimethoxy-1-[3-(4—methylpiperazin-
1-y1l)propyl] -1H-pyrrolo[3,2-blpyridine
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1-(tol uene-4-sul fonyl)-l H pyrrol o[ 2, 3-b] pyridin-2-yl]
25 1-(3-iodopropyl)-5, 6-di net hoxy-| H pyrrol o[ 3, 2-b] -
pyridine and 0.512 g of C-piperidin-4-ylnethylamne in
50 cnB of dichloronethane. After flash chromat ography
on a colum of silica [eluent:

chl or of or m net hanol / 28% aqueous ammonia (12/3/0.5 by
volune)], 0.150 g of CG[1-130 -

dedided- [ 4- cfb @ P 5- f | ugr gl 1@l Aeere-Foid-any{golludne - 4 -
ridin-2-y di met hoxypyrrol o[ 3, 2-
dﬂilmanxm )mmwﬁrprcowl 3 p3 ﬂ@ﬂpﬂ*hdm v 1Ykl h§+ enfiee Fhoxy-

é?a ‘{)t ai 1Peri%%k%?%%£§’(|{&i?%%gﬁ°l° [3,2-b]-

ﬂygiaigéwn1nethanoll2896 aqueous annDnla (12/3/0.5 by

| = 0.60 - Ma t 65 b
beak & agag a_w}loé%a—sé’e%%c?{"a o bréns Fran EoTEL) 5
]33{ ;)prrggf %%Lﬁgnyé) Vo 65deﬂghla@w@xyrpt 08 3(2-

pi peri di n- 4- yl )nethylan1ne
rﬁ‘et(rilyl{@r;ﬂéfa(zllm oy D Brépybl ol EHppyrebe 6 22 3b] pyridine

b d 6- di net h l.o[ 3, | -

AT Dty (SR E . v R TOTOI o orae R b i e D1t

X 1%%1&@ fe&é\mhe 2. 58@0e (29, B ([stetitdw Siflhioro-1-
0

G- adn 18- %wlfzwﬂ b-BEtPYEFeLP it 3rheneradinrfonyl y1-
Elij £eds ”" S iﬁé@ﬁﬁ%' 112p rgbi@t[ﬂo%yB}’f){/QLane,

propy per| In-4 nEt yl am ne
@n@E@5256fgpoﬁapsﬁamscawbbpam@xm®d|Q1Q§Dc9ﬁpﬁﬁlﬂm?thyl'

o L

é?ﬁ ?yfy H@Eil(thQ§§e940§u£f6ﬁyi$ Eﬁ -p¢reblone; 3-
uor o- rrol of 2, %rldln 2-y

u]pprh@xyp?fo]0?362de99 PﬂYn111§rT9FEb9F}Blﬁer|d|n 4

h t
rEEoFy PR Spcpbi iR 1, el
f@éihnﬁlﬁh 4B5CE6KobWengbbhakyceetiisbBsspect rum (300

MHz) - in min DVMSO-d6: from
- %f TLCpps111ca [eluent: dichloromethane/methanol

(90/10 by volume)] + 0.23

- Mass spectrum: IE m/z=640 M*; m/z=485 (M -
C,H,S0;) *; m/z=385 (m/z=485 - CsHiaN2) *; m/z=359
(m/z=485 - C;H14N;)* base peak; m/z=98 CeH1oN™

Stage 16 (b) : 3- (4-Chloro-5-fluoro-1H-pyrrolo[2,3-

b]pyridin—Z-yl)-5,6-dimethoxy-1-[3—(4-methylpiperazin—
1-yl) propyll -1H-pyrrolo[3,2-blpyridine

- (4-Chloro-5-fluoro-1H-pyrrolo[2,3-
b}pyridin—z—yl)-5,6—dimethoxy-1~[3—(4—methy1piperazin-
1-v1)propyl]l -1H-pyrrolo[3,2-blpyridine can be prepared
as in example 2, stage (2d), but starting with 0.190 g
of 3-[4-chloro-5-fluoro-1- (toluene-4-sulfonyl) -1H-
pyrrolo[2,3—b]pyridin—2—yl]—5,6—dimethoxy-1-(3—
morpholin-4—y1propyl)—1H—pyrrolo[3,2-b]pyridine and
0.332 g of potassium hydroxide in 50 cm® of methanol.

After flash chromatography on a column of silica
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1.0 to 1.21 (m 3H) ; 1.65 (m 2H) ; 1.79 (m 2H ;
1.95 25 (m 2H); 2.21 (t, J =7.0 Hz, 2H); 2.40 (d, J
=5 5 Hz, 2H); 2.80 (m 2H); 3.88 (s, 3H); 4.05 (s,
3H); 4.23 (t, J =7.0 Hz, 2H); 7.26 (s, 1H); 7.59 (s,
1H); 8.03 (s, 1H); 8.18 (d, J = 2.5 Hz, 1H); from
11.4 to 12.4 (very broad m 1H). 30 - Mass spectrum
| E ml z=500 M+; nfz=360 (M 11G68HL6N2) + base peak

E(lpyr Itﬁé c%%hf?é&g&gh%ﬁ@/ﬁéhah@@D |3H92Y[LDOI ef2, 3rolume) ],

I yl) - i met hox ;
0-854 3 opIyI4] ofH pyr r3of Qﬂ[@@%ﬂ ( OLD@Y F%f’g@%ler az 3

a 0 t B}

e Rkt b o?fz*%%%r%d?%“S@emé?%yépa?ﬁ;f?ﬁaQy
}E3}3-l)2ﬂ>ﬁop3(]4}¥m¥yjrmqﬁb® 87j -l yyrigiopyhip thuspyebtabned
& [2- ﬁffio‘”lstk?l%? o??lj(?‘ﬁf’ﬁ%n‘éhirgﬁF?BﬁﬁF}CS

hh&%t{{&é Opd2nt 3-hé1PYRGdhB- 2sybt (Rofbedi BROBRXY- | -

ﬂ@&hm Mrgnm {300 q -0 Hipyrr®l o[ Bt 2FPyE4 di he>
rea as
Tar?ﬁh %f? (éﬁBeXQWEF ng%ggg7féchz b%ﬁﬂ from

of ”3 uor o- |
;Etzm ug@ez44slul)(f>gaaazjmll+aﬁyr r al.@[82, (3,b]3Pri H MR- 9$,] -3H) ;
i odopr opy i met hoxy- | H roI03 i di
29,668 g of pd &% u?ﬁ)car%o?lﬁt ﬁﬁado 9@1'@] pyJ'IE%n?s’
%Hg};t ;ay.'[oia_pw?rq%{)rye BN1B0 @8 gf -aceteninz)| emo- 192.15

filgr@a@ 5rgllﬂlbro : -(tol uene-4-sul fonyl)-IHpyrrol o[ 2,3
ridi 5, 6-di tho I-(3 noyphol

S/I%‘?% ??eigf‘bg}rr%ﬁo[s, 2- rtgla‘ﬂfpyrl ineis o ﬁal n2§Sé pgak
ERShP1Y 1hy it I (4] dihdarg Lhapyantelo (2 ) <b] py REATRE2 - yl) -
SitTica [eluent: dichlorongt haneél ﬁ;{? /10 by
%o udipethaxy-33[20 (2-paEEoXpERP %YHZ 20 Mk

et: M z=385 (m z=485 - C5H12N2
B ERSI L gt p T EReE e ol ang) + base )

C7H14N2) + base peak; nfz=98
SoatiaN+ SUde416(b3ﬁ(4-Chloro 1- (toluene-4-sulfonyl) -1H-

3-(4-Chloro-5 - -

pyérolo[z b]£§¥gagntgtg¥5[gtgLaigethoxy-l-[2-(2-

methoxyethoxy) ethyl] -1H-pyrrolo[3,2-b]lpyridine
3-(4-Chloro-1- (toluene-4-sulfonyl) -1H-

pyrrolo[2,3—b]pyridin—2-y1)—5,6—dimethoxy—1-{2-(2-
methoxyethoxy) ethyl] -1H-pyrrolo[3,2-blpyridine can be
prepared as in example 5, stage 5(a), but starting with
0.15 g of 3-(4-chloro-1- (toluene-4-sulfonyl) -1H-
pyrrolo([2,3-blpyridin-2-yl) -5, 6-dimethoxy-1H-pyrrolo-
3,2-blpyridine, 10 cm’ of 1-bromo-2-(2-
methoxyethoxy)ethane, 0.116 g of potassium hydroxide,
0.1 g of potassium carbonate and 0.002 g of tetrabutyl-
ammonium bromide. 0.384 g of 3-(4-chloro-1-(toluene-4-
sulfonyl)—1H—pyrrolo[2,3-b]pyridin—2—yl)-5,6—dimethoxy-
1-[2- (2-methoxyethoxy) ethyll -1H-pyrrolo([3,2-blpyridine
is thus obtained with the following characteristics:

- Rf TLC silica [eluent: dichloromethane/methanol (95/5
by volume)] = 0.27
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b] pyridin-2-yl)-5

25 1-yl)propyl]-1H
3-(4-Chloro-5-fluoro-IHpyrrol of 2, 3-

b] pyri din-2-yl)-5, 6-di met hoxy-| -[ 3-(4-net hyl pi perazi n-
1-yl) propyl ]-1H pyrrol o[ 3, 2-b] pyri di ne can be prepared
as in exanple 2, stage (2d), but starting with 0.190 g
30 of 3-[4-chloro-5-fluoro4h4(t-ol uene-4-sul fonyl)-1H

JBMJ§§<§ é%fﬂﬂyrﬁg'n 2- Yh}z2585di met hoxyut - (Base peak
nmor phol I'n- 4-yl pr opyl 1FprrroIo[3 2- b] yr|d|ne and
-H%IH]rQ%G Jc‘h'bé

, 6-di met hoxy-1-[ 3-(4-net hyl pi perazi n-
pyrrol o[ 3, 2- b] pyri di ne

B8P g 15t (PPot as S R YERG -2 -

f.t | ash - 110
15 L ohp S eps R oL b e 11
%ﬁﬁﬁﬂlglxﬁéfbxﬁyfhgnge 5- Lluoro IFprrroIo[Z 3-

pyridin i met hox ]
1 U1 br opyt 1 VA BLPFOT O PEE Ep by af Bl BER{HRE 290
D0L g NEG 1o 25- B- §9|kg MéEHokb@tﬁ@k&PétHQl] 1H-
charact eristics: - ting point: nelting at 155C
waf s [ ) Ew)pyriﬁhmcspebﬁrm diS -i5 exRERHE -5

Saty0 3ty PhFomceatisd yishd (@2, dor i gpgro-1-

(S0l déhe - 4- Q@lfém SH);LHl@yéraalo(m 33]5]131/'@1611;'1 2Hy1) -
/.26 (broad s, 1H); 8.18

% 06 -dimephoxypl - i 421@e150xtf6FBaaY§etg¥|} -1Hppss

D, S ooy o dfecus
ﬁbﬁaﬁ$ﬁ®mham¥hkﬂ¢ﬁki2lnEﬂW0xyE¥hd&yme§hgyp} 112.021 g of

ﬁy”"' oi%?% f (%Fﬁghg(iﬁséﬁﬁf B¥ yﬁ?%lm -y1)-5,6-

@yrﬁé@ﬂa@{c . 8= ph pYpiflbBhdxyk) hbx¢) dthApl hexy~pyk2old-[3, 2-
net hoxye hoxy) ethyl] -1Hpyrrolo [3, 2-Db] yr|d|n%12
Bl]émrcﬁineolﬁ- (Q@%eﬁ@ti1§aéféﬁylé gFeen Lo Gt 2Ohe
) -5, 6-di net hoxy-1I-[2-(2-
e?h§95%8¥ké??giéf%yrrol0[3 2- b] pyri di ne can be
prté:ﬁam aspédt exaniBO05SMHE) age B(dn i st dimt i PYSO-d6:
¥{18 (s, 3H); 3.41 (m, 2H); 3.53 (m, 2H); 3.77 (t, J

1l

5.0 Hz, 2H); 3.87 (s, 3H); 4.04 (s, 3H); 4.37 (t, J
5.0 Hz, 2H); 7.12 (d, J = 5.5 Hz, 1H); 7.25 (d, J = 2.0
Hz, 1H); 7.65 (s, 1H); 8.02 (s, 1H); 8.05 (d, J = 5.5
Hz, 1H); 12.1 (broad m, 1H).

- Mass spectrum: ES m/z = 431 MH' base peak

Example 18: {2-[3-(4-Chloro-1H-pyrrolol[2,3-b]lpyridin-2-

yl)-5,6-dimethoxypyrrolo[3,2-b]pyridin—1-yl]ethyl}-
diethylamine

Stage 18(a): {2-[3-(4-Chloro-1-(toluene-4-sulfonyl)-1H-

pyrrolo[2,3-b]pyridin—2—yl]-5,6-dimethoxypyrrolo[3,2-
blpyridin-1-yl]lethyl}diethylamine

{2-[3- (4-Chloro-1- (toluene-4-sulfonyl) -1H-
pyrrolo[2,3-b]pyridin—2-yl]—5,6-dimethoxypyrrolo[3,2—
blpyridin-1-yllethyl}diethylamine can be prepared as in
example 5, stage 5(c), but starting with 0.2 g of 3-[4-
chloro-1- (toluene-4-sulfonyl)-1H-pyrrolo[2,3-blpyridin-
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0.15 g of 3-(4-chloro-I-(toluene-4-sulfonyl)-1H 25
pyrrol o[ 2, 3-b] pyri din-2-yl)-5, 6-di met hoxy- | H pyrrol o-
3,2-b]pyridine, 10 cnB of 1-bronp-2-(2- nethoxyethoxy)
et hane, 0.116 g of potassium hydroxide, 0.1 g of

pot assi um carbonate and 0.002 g of tetrabutyl -
anmoni um brom de. 0.384 g of 3-(4-chloro-1-(tol uene-4

30 - 112 -
gnyffnbd02J¢$db@ﬂﬁ&rﬁ2536t@iwmtnbﬁy21yprﬁrelddﬁeﬁhoxy
[2- (2- nethoxyeth9xy) eth -1F+$¥%roloikp 3 b]

hdmmhdve“-e i simhus2®be®i ne®fwi t Ftcﬂe? fo
eristic
R St r%gt7h§no{7 R SR by Jv%ﬁgn%?]l %012“73?6"4'
s}%](lfb?ﬁ{)a% (W:ﬁmﬁT E:S,Bﬁbk%ﬁﬁlm Bagel pkak- Stage
oro rrokLo 3
Jigetharmyerniays| 2 BLPPE hathoky e haxhy St B Ffypamine
_(gf_?%ﬁ[éb%a%eayfa@la& éran%e resin with the following

Chloro-1Hpyrrolo[ 2,3 ] pyridin-2-yl)-
chérac et haxies: [ 2- (2- net hoxyet hoxy) et hyl ] - 1H

pyrLo 3,2-blpyr
D SREE a3 [ BTy e 05/
%(flog%@ap Llcf) 86|) .

ol uene- 4-sul fon -1H 2,3-b
5, 1628 nePRekyU¥ [é (2 rre{J g%;%?hoxy) e% Ez T |—|§jgisgl betlk
B*X%é&' Ola?(%y p] | Py -n(34m&@zlﬁl‘@yﬁfomumpm%ﬁﬂrrldln-

in 10 cnB of nethanol.
3-yv1) eEL&rdamHtpyxmvﬁrglg[g]. ByPi eyﬁ;glyq )1 gl ethglc}

| - [ 2- (2- met hoxyet hoxy) et hyl ] - 1H-pyrrol of 3, 2-
gseﬁf‘ﬁ#‘wﬁe is thus obtained as a green solid vvl[th

the foll 0\{\@ng3cmananueusbsmcpyrrolu [RIVR - et ddin-260
MHz) - 6 in ppm- in DVBO-d6 318(_L 41

?H) -5.6- Qsme Ozwpyrrsl?ﬁ(t’- bjpyrig ncnglf)llfﬁ?‘Y ]}3 87
g}l?&ﬁi—%am&ﬁ b%"D%:eﬂan?Zd( t(as Jin 2&9){5{111914342,5 2Hstage

J Hz
2.8, (Sauﬂl—&ta%tﬁ)ﬁg(wlmbp 80059( ®f 3{2t- 535(4|-_|§hllj|2ﬂ:6> 1-

kﬁp%gggggggﬁnhfon 1)- 1%%§/r§%‘i%t[r2u@ b%%yml%hn 53 171] -
5,6- dlmethoxypyrrolo[3,2-b]pyr1d1n—l-yl]ethyl}dlethyl—
amine and 0.103 g of potassium hydroxide in 40 cm® of
methanol. 0.063 g of {2-[3-(4-chloro-1H-pyrrolol[2,3-
b]pyridin—z—yl)—5,6—dimethoxypyrrolo[3,2—b]pyridin—l-
yvllethyl}diethylamine is thus obtained as a cream-
colored powder with the following characteristics:
_ 'y NMR spectrum (300 MHz) - & in ppm - in DMSO-dé:
0.88 (¢, J = 7.5 Hz, 6H); from 2.44 to 2.35 (partially
masked m, 4H); 2.77 (¢, § = 6.5 Hz, 2H); 3.87 (s, 3H);
4.05 (s, 3H); 4.24 (£, J = 6.5 Hz, 2H); 7.11 (d, J =
5.5 Hz, 1H); 7.23 (broad s, 1H); 7.62 (s, 1H); 8.04 (s,
1H); 8.05 (d, d = 5.5 Hz, 1H); 12.1 (broad s, 1H).
- Mass spectrum: IE m/z=427 M*; m/z = 86 CgH;N*
base peak

Example 19: C-(1-{2-[3-(4-Chloro-1H-pyrrolo[2,3-

b]pyridin-Z-yl)-5,6-dimethoxypyrrolo[3,2—b]pyridin—1-
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Exanpl e 18:
{2-[3-(4-Chloro-1 Hpyrrol o[ 2, 3-b] pyridin-2- 25 yl)-5,
6- di met hoxypyrrol o[ 3, 2-b] pyridin-I-yl]ethyl}-

di et hyl am ne Stage 18(a):
{2-[3-(4-Chloro-1-(tol uene-4-sul fonyl)-1H

pyrrol o[ 2, 3-b] pyridi n-2-yl]-5, 6-di net hoxypyrrol of 3, 2-
b] pyridin-1-yl]ethyl}diethyBar ne 30 {2- [3-

- sipe dilcldlens, ¥rmet Kflythine 1H-
pére%ygp%lﬁebgyridi 2] -5 b d) ot ooy Al a3z
Stjage i di n-19¢#] &t hyl } G-dimfiZafidnd &4 é:y."rle'p T
%{q[ff%aﬂp_l £ Sy AP P(F)p1 i@l Lpoy W51 H-0.2 g of
Jiliei iyt alanks &2 ol gyridin 1+ pl e thyl Popet pgindtn

- 112 -
@]Wﬁuﬂ](azﬂjr‘tﬁjoet hyl ) -5, 6-di net hoxy-| H pyrrol o[ 3, 2-
b] pyri di ng-ip 20, e of - &hR6AZ- BN H1 8nenB-stilfonyl) -
di ethyl am ne. 0.107 g of {2- 3-%4-ch[oro-1-(toluefe-4-
Kot )o I Py ey of @iz=Bipyl 1 i fi=@igefoexgpyrrolo-
et \ I t S { . .
R R A e L R U it
&har asd erpsdpssd - &¥ TLC stampld & uergtage 5(c), but
di chl or onet hane/ net hanol (95/5 _ by val.une =.0.86 10
StavEtsNS; pe ¥ Ehn s T bg%"ec(}k}e%@']]sft %Fg"efuerge""'
: - 11k 3= - r§- 0 3ib ridin-
%ﬂy’%n’éﬁ%%‘% faﬁ%"i%?'r% ﬂ%‘{%%g%]@hy? F%%]n 1- ]§|2f gt, hyl }- .
hddbdwthyahi ne, Q-Zdirp@tht(my’leoPﬁrIHfQW ror Bl pyridipg in

ridjn-2- o .  dine.
5, S xSk PoPafs & A AT R IR0
6li 26 &Y apienercan- e {F-eppratl@so4 - eoainpines 5 - sthienyl) -
5(d), but starting with 0.107 g of éZ- 3-%4-chlor -1 -
%Hdpwéﬁ@1q13u$f%h9Y§1§+PD§FY$i6F2§3-bT%§P EVHY§?9?fT

65 dj yir Ldipnlayll phbyhydbeingl is
e A R S v s S T
fus nettanioled 0aB63am ofrange resin with the following
{2-[3-(4-chl oro-1H pyrrol o[ 2, 3-
BPpYRFHERI2EYFF: 5, 6- di net hoxypyrrol of 3, 2-b] pyri din-1 -
yl lzef hydr}di gtiRyl-am ne1iént husc1ohd 2dAeeh e thatieb/ammonia

(13/3/0.5 by volume)] = 0.5

- Mass spectrum: ES m/z=623  MH’
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col ored powder with the follow ng characteristics: 25

- 1H NMR spectrum (300 MHz) - 6 in ppm- in DMSO d6:
0.88 (t, J =7.5 Hz, 6H) ; from2.44 to 2.55

(partially maskedm 4H) ; 2.77 (t, J:6.5 Hz, 2H) ;
3.87 (s, 3H ; 4.05 (s, 3H144:24 (t, J = 6.5 Hz

2H; 7.11 (d, J = 5.5 Hz, 1H);723(broads

Brége(s, M9 (k) 8. 04 €s(1l-{e-1B)y (45Cb3ore- 1y-t>y5r5>1+qu2 3-

byt 2it-8av a3 hes e dhhnse AR A (4T ot T -

1( &th 1&%1@@:%1%-@-@&)@%@1@::&.&
] pyri di n-2-yl -56d|rrethoxypyrrolo[32b] yrldlné
113 - yI Fet(llyl{}zpl [Ber (4diGRIREPT T BA % ridin-

9&@% r |’oI ; E-r%t{h%)éy%)]ﬂll APrd A tﬂ';&%ﬂx fwipéwﬂm}-

pyridin-2-y
o petiddypyrral) ajed h-laEmiyre di nam ylk}eet h;vhf)eplap'@d di @as4- in

F{(@p@ég‘étz ngﬁg%y%(é;, (but stLlrt(ij;llgorgul:h 0.108 g of

éﬂ[mﬂ(fzol al- ?43 AN -di N dr, -6l TRS ey + ol o-
]pyrl in-1-yl}ethyl)pi perldl n-4-yl ) met hyl am ne
parnrr@elodrze;saaoé@m Jﬁl'éﬁkaﬁﬂ |66 5 - SR SR YT FRtC b, 2-

t arti, W,th 4

&Pfyony 3”0 %p%r}}gz{%’yi%?&% 5 L an
ioQdeat ky| c)f 5po&a@k|slimrhobrydi:dakp§1er diro[ 30 2e] p9Ei distrdnpl .
40 cnB of CH2C12 an

@ &% Somet ¥ pi pefr gllné 8té fégc&l&ro 1H-pyrrolo(2,3-b]-
]:lld(l%-('za[y[l‘s -@l@fd?m{et{ﬁd* srsH fpnylpydddin-1-
H pyrrol o[ 2 ] pyridin-2-yl'] -5, 6-di met hoxypyrr ol o-
3.1 2ty rplmemud:yt Yetrhinesipramine 4l§| ]:F}’éﬁhﬂbémlﬁ@d as
IS thus _obtai-ned as a er e
flol | oW ﬁa&m zi'rogfc dz‘rl SE) W&qg %ﬁQlL Si I | ca [e ufeonltlOWlng
Shla=frrilgtEtdsanol /ammnl a 20 (13/3/0.5 by vol une)]
= 0.5 Mass spectrum ES m zz623 M+ 114 jtz e

IQM?)SS Cisisivty s Bl B¢ ] oﬁﬁ/?#ﬁﬁ/rr(ﬁa[ »/g=

C,HysN," base peak; m/z=110 (m/z=127 - NH3)"

- 'H NMR spectrum (300 MHz )- d in ppm- in DMSO-dé: from
0.98 to 1.21 (m,‘3H); 1.65 (m, 2H); 1.96 (m, 2H); 2.38
(d, J = 6.0 Hz, 2H); 2.68 (t, J = 6,5 Hz, 2H); 2.90 (m,
2H); 3.88 (s, 3H); 4.06 (s, 3H); 4.29 (¢, J = 6.5 Hz,
2H); 7.11 (8, § = 5.5 Hz, 1H); 7.25 (s, 1H); 7.65 (s,
1H); 8.02 (s, 1H); 8.05 (d, 0 = 5.5 Hz, 1H); 12.1
(broad m, 1H).

Example 20: 3- (4-Chloro-1H-pyrrolo[2,3-blpyridin-2-yl) -

5,6-dimethoxy-1H-pyrrolo[3,2-b]lpyridine
- (4-Chloro-1H-pyrrolo[2,3-blpyridin-2-yl)-5,6-

dimethoxy-1H-pyrrolo[3,2-blpyridine can be prepared as
in example 5, stage 5(d), but starting with 0.2 g of
3- [4¢-chloro-1- (toluene-4-sulfonyl)-1H-pyrrolof2,3-b] -
pyridin-2-yl] -5, 6-dimethoxy- 1H-pyrrolo[3,2-b]lpyridine
and 0.511 g of potassium hydroxide din 20 cm® of
methanol. 0.0273 g of 3-(4-chloro-1H-pyrrolol2, 3-
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] pyridin-2-yl)-5, 6-di net hoxypyrrol o[ 3, 2-b] pyridin-I -
yl ] et hyl } pi peridi n-4-yl) nmet hyl am ne
C(1-{2-[3-(4-Chloro-I Hpyrrolo[2,3-b]pyridin- 5
2-yl)-5, 6-di methoxypyrrolof3,2-b]pyridin-1-yl]ethyl}-
pi peri di n-4-yl)net hyl anm me ¥dh be prepared as in

exanple 5, stage 5(d), but starting with 0.108 g of
5&b&riaiﬁ32E§1¢hBQSedhmet@hu@ﬁéﬂ¢gyﬂﬁaiqmQFZHh]pyrldlne

pyrr 2, 3- b r| di n- th I ,
i SPﬁ Fi} ety p?%@?l (ﬁoﬁl %e ?ériélltoz %m%%gilgbndlng
Qh&%écgeﬁ}ﬁsl?,@t::%SS' um hydr oxi de in 30 crrB of met hanol .
4 g of G (1-{2-[3-(4-chloro-IHpyrrolq[2,3-b]-
pyMaasnsge;cit)rusl BEdi met haxygsa®ol oS, 2- B3RR i di n-| Peaks
ééLe%gl }p| er i {1',1}411:1%)4 yl)met hyl am ne i s thus obtai ned

acr am cofored powder with the foll ow ng
glm?gggrscgﬁceﬁgm éB/BSMHspeaet duim pBmni-zi46®MAO-46: 3 .84
z= 15N2+ base peak 0 z=
iFI:Nl@ﬁi)spe‘ét‘P%m g308 7.1 ‘ﬁ é (n?h ﬁ]\%@ éH from?
0 9& %301}%}, (1"ﬁ) 3"‘9 39H)1(§5 im (213*)81_1%1921951 2l Hz,
zngo (snoszmyi,, cB' 88 E(§ BE) 1Hq) .061}S3S§H)broa4i 29, (Hle%
2H) 7.11 (d, J =55 H, 1H: 7.25 (s,
i 1%?’663&(53 .- 8.02 (s, 1H: 8.05 (d, J = 5.5(3 He,
ibd)am ¢ 1 235 (bPQ&dsEh.ui:H) [Exddplchlpdo-1H-pyrrolo[2,3-

Qleya'lﬁlggq-gxévl_k &/rrol o 2, ozl}arl dlqu ﬁ"e’y"l )b] pyridin-1-

gﬂécg%'a |prrr0| o[ 2,3-b] pyridin-2-yl)-5,6
I et hoxy- 1H pyrrol o[ 3, 2-b] pyri dine can be prepared as

Sﬂtalgre exaidad :5, SexgeBREAL,  bUB -ddachleF okl tplngpe-4-
21 eGP 12 H Ul ) 918 et Roxy -

@wzdnr&r[% M o1 pye-idi et hapayl-d detpte ol of 3, 2- b] pyri di ne
0.511 g of potassium hydroxide in_20 cnB o

rret hanol . G:27BUFW 3- (4- chl dPs- R8T o‘[z(rt:?]:tﬁ"‘e 4-
%hﬂ%&n‘i}f} I Sl 27ed oyt #4yr g o 0f 35 26 b] pyri din

dimethoxypyrrolo[3,2-blpyridin-1-yllacetate is prepared

in the following manner:

To a solution of 0.5 g of 3-[4-chloro-1-(toluene-4-
sulfonyl) -1H-pyrrolo[2,3-b]pyridin-2-yl] -5, 6-dimethoxy-
1H-pyrrolo[2,3-blpyridine in 10 em’® of tert-butyl
bromoacetate, under an inert atmosphere of argon at a
temperature in the region of 20°C, are added 0.333 g of
potassium carbonate, 0.387 g of potassium hydroxide and
0.0067 g of tetrabutylammonium bromide. The reaction
medium is stirred at the same temperature for 16 hours.
100 cm® of dichloromethane are added and the organic
phase is washed with 3x100 cm’ of water. After
separation of the phases by settling, the organic phase
is dried over magnesium sulfate, filtered .and then

concentrated under reduced pressure. The residue

obtained is purified by flash chromatography (silica,
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is thus obtained as a gray solid with the foll ow ng
characteristics: - Mass spectrum |E nfz=328 Mt' base
peak; 5 nmlz=313 (M- CH3)+ - 1H NWR spectrum (300MHz

)- din ppm- in DMSO-d6: 3.84 (s, 3H); 4.05 (s, 3H);
7.12 (d, J = 5.5, Hz, 1H) ;- A -(d, J = 2.0 Hz, 1H ;
7.39 (s, 1H); 8.01 (d, J =2.0 Hz, 1H) ; 8.05 (d, J =
Syblbliexahl:/ethyd5 (dreaate 1M5/2510 by 1 Yo¥wer) m The

Fgg%gleﬁggkgniégﬁggbgﬁgkgggoduct are concentrated under

Péa&&éél rraddure. 60 d!‘;[feéh@fyﬂyéf'@llﬁtﬁﬁyﬂ iBpyRi-dihloro-1-
] acetate Stage 218 ). tert-But

Keo@uenhk@rguifgpyﬂueﬁ@:@yrpploe& 3-blpyridin-2-yl) -

2L AU BP0 A Ay e o

EBub4obhhoned withl tdeefdllowing characteristics:
sul f any

1H lo[2,.3-b di
SOV TR S 2 BV L L) 9 acerate

gpaped., JBiumelie foolilsomi ng manner: To a sol ution of
85593 YS [ 4- cﬁl)gro | - (tol uene-4-

squa.ssyIspel:H-rplyrrdIFo[Z 3- BYARAS A n- MyF ] 62858P et hBRy
- PYyrrolo 1 ry di o} f bu
Ef%‘l-?oa%:/e‘f‘g? eg ga%&?z_%dl ne:tfHé%]o])spﬁBe?rsie@ofbgé%on gr%//{za 43
25 t epgabigse -4 wd,he regl on of 20C are added 0.333 g

ot assi um car bonat e, tas
A 1 %“H’P tit”r 36 ﬁ'l#ﬁyﬁro HofB 3"
tg(lj; 9aGHh-9N ﬂ&%l l@ndﬁne?ﬂﬂcf ﬁyﬁoi&ﬁmpledln -1-

erature 16 hours. cn8 of dichl oronet hane
xilé azgdadteand the organi ¢ 30 phase is washed with

3x100 c ?1’? vvater After se[ear tlcglgoqjo 4Lhe S, 3-

settling n| c phase over nesi um
2 bfy&tl@,mf-l’z' lya.r)e@ Mﬂrﬁwhommﬁl@t MR tideyr idtuckd

pressure. The residue obtained,is purifi by fI as
¥R geetageatan (RS | PEapPared 13s &9cﬁg‘ﬁ€59 %e e (),

B! Aar RS OwR¥RV Y W)y i f‘etert -butyl [3- (4 chloro-1-
(toluene-4-sulfonyl) -1H-pyrrolo[2,3-blpyridin-2-yl) -

5, 6-dimethoxypyrrolo[3,2-b]lpyridin-1-yl]acetate and
3.34 g of potassium hydroxide in 33.4 cm’® of methanol.
0.125 g of potassium [3- (4-chloro-1H-pyrrolo(2,3-
b]pyridin—z—yl)-5,6—dimethoxypyrrolo[3,2—b]pyridin-1-
yllacetate is thus obtained as a yellow solid with the
following characteristics:

- Mass spectrum: IE m/z=386 M** Dbase peak;
m/z=341 (M - CO.H)*; m/z=44 CO;™

- 'H NMR spectrum (300MHz )- 4 in ppm- in DMSO-d6: 3.82
(s, 3H); 4.03 (s, 3H); 4.67 (s, 2H); 7.11 (4, J = 5.5
Hz, 1H); 7.23 (s, 1H); 7.49 (s, 1H); 7.92 (s, 1H); 8.03
(d, J = 5.5 Hz, 1H); 12.05 (broad m, 1H).

Example 22: 2-[3-(4-Chloro-1H-pyrrolo[2,3-blpyridin-2-

yl) -5, 6-dimethoxypyrrolo[3,2-blpyridin-1-yl] -1-(4-
methylpiperazin-1i-yl)ethanone
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fractions containing the product are concentrated
under reduced pressure. 0.51 g of tert-butyl
[3-(4-chloro-I -

(tol uene-4-sul fonyl)-1Hpyrrol o[ 2,3-b] pyridin-2-yl) 5
5, 6- di net hoxy-pyrrol o] 3, 2=blpy¥rirdin-1-yl]acetate is
thus obtained with the follow ng characteristics: - Rf
TLC si |l i ca Z-el3uefmt-chiyet oikaner edhy [ 2 ageb bpprid 50/ 86

a%ivo' 6 ]métii?mél _ I\{’aérso P rJ(‘PErPZ é@gﬂa l\*\:mlﬁl“isoe)

3 21
gg?a ptl [??ZI(]!Afr;;:Ihlz%ir oét{lﬂl—%g%ol o%é-ﬁre%m (#: the

ii]qd)lmv\d.lm}} apiners, 6- di net hoxypyrrol o[ 3, 2-b] pyr: di n-1 -

A5 P
%[j]c}pygf%t ﬂ‘tu%]ﬁrﬁ % 6- %ling;#oxypé ?E%L@L p{;{ﬁ? %[foﬁgo 1H-
xﬂ Al 0] har i apar efll jass | 6 ékmephexp-pgtageo [3, 2-

%@@%l%l?yalt]ta{cne a\.lge; h 191 & cm@f cgfe ' tdlerl{ge/hylformamlde,

g,megce% 4; st OQ.Y.I'n): %H‘eﬁ%r e Oilz’gé’n bipya defprpdtur?d in
nmet hoxypyrrol o F ]pyridin-1-yl]acetate and
3heA grezflqzmt ag§i umOHy.‘dromsje added. 40cAB8608 msttharfyt (1H-

125 otas [ l.oro-iH pyryol e
81 'I]) .y )Gr%‘lﬁ’ebf hoxy E/e? o‘—flm‘fgﬂséi‘gf%}ﬁ’gl n-1 -
ﬂé@fthﬂix%prﬁaéﬁn&@btaheedmtaoyslmm\iml g \uttﬂrrtehie at
25 follow ng characteristics: - I\/ass spectrum

386 SAMehas & SIRAEAC YRS =340 M - 1ol + 911%6149 of
t ONVHz

Tyt m iRy gl 1) pamcingy o

'dﬂbc(ptop}yletﬂn&arﬁﬁ‘zé—lz alieH) gdded®3 (&ftqr—l) stﬂrmqu for

(@&5&1 02 ‘(ﬂ)thl%(a?ﬁﬂ‘% ggmpgar’atur?a,s 250 ém’ l_% w%%eQ‘S and

2d 3n*4oEhieehi bitomeihaine 2re Rldayd diaFter separatlon of
yl)-5, 6-di met hoxypyrrol o[ 3, 2-b] pyridin-1-yl]-1I-

rté’tqurﬂqﬁﬁd@YnSth/l}%ghahBﬁeorgﬂl;c phase is rled over
?na[g%xe(ség.\ﬂ”é)dfféé_é,pyf{9£g[:gd3amip¥ﬂe | Ridhicentrated under

reduced pressure. The residue obtained is purified by
flash chromatography (silica, dichloromethane/methanol,
95/05 by volume). The fractions containing the product
are concentrated under reduced pressure. 0.0647 g of
2-[3- (4-chloro-1H-pyrrolo[2,3-blpyridin-2-yl)-5,6-

dimethoxypyrrolo[3,2-blpyridin-1-yl]-1-(4-methyl-

piperazin-1-yl) ethanone is thus obtained with the

following characteristics:

- Mass spectrum: ES m/z=469 MH* Dbase peak;
m/z=235 (M + 2H)** / 2
- 'H NMR spectrum (300 MHz )- d in ppm- in DMSO-d6: 2.22

(s, 3H); 2.31 (m, 2H); 2.42 (m, 2H); 3.48 (m, 2H); 3.59
(m, 2H); 3.85 (s, 3H); 4.06 (s, 3H); 5.25 (s, 2H); 7.12
(d, J = 5.5 Hz, 1H); 7.28 (d, J = 2.0 Hz, 1H); 7.55 (s,
1H); 7.89 (s, 1H); 8.05 (d, J = 5.5 Hz, 1H); 12.05
(broad s, 1H)
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yl) -5, 6-di net hoxypyrrol o[ 3, 2-b] pyridin-1-yl]-1-(4-

met hyl pi perazi n-1-yl )ethanone is prepared in the

foll owing manner: 5 To a solution of 0.15 g of

pot assi um 3-(4-chl oro- 1H

pyrrol o[ 2, 3-b] pyri di n-2-yt+)1586=di met hoxy- pyrrol o[ 3, 2-

b] pyridin-1-yl]acetate in 4 cnB8 of dinethylformm de,
gRAeplan kpert2afpoyphentob-aHypyralols [i2e iBpdx] piytmriadiin- 2 -
fhere

on of _200C, added 146 g.of O 0
wanzSt 'éwetha;quﬁqséw (32 O’%‘tmé‘ﬁ’g‘f"rﬁ/TJu"éﬁ_l'u#(‘*'
?ﬁ)&s %%@%ﬁph 1T|'@c1{£ﬁ§‘:{é on mediumis stirred at

terrperatu e for 1 hour. 0.046 g of
1- met hyl @i- p[er-em—rmummmmcrn@b 3 o8l pyridin-2-yl) -

d | dded. , Af t
6 S TR IR o ot orE! o | Aty Stody-
ﬂ)@.p@f@.dﬁn—cﬂ shlewmidiane asgnadded. Aprepazepar atdson in

the phasés by settling, the organlc phase i dried
W@Fﬂphea@ﬁesumm ssmzawengfwt;aredl ng Pfepotassium 3-(4-

%@%&Q§gﬁfg%nHQ9$I%%E§QH§§Q?ﬁiﬁﬁ L )J?esféfmgyﬁoxy-

dl ne puriti omat ogr aphy
wrindlaq[ﬂlz—mlpymmatm-am@llmmm ings/@f [pf dimethyl-

e AR oq Hier O rLABcRa. Bfoso G FRE R AP -v1) -
b3, -, 6 Y-l deheBH ZyFﬁllebr[ﬁJm:% kﬂeﬁﬂl@&fb&déﬁhaﬁe 6 and

di'met hoxypyrrol o[ 3, b] pyridin-1-yl met h
9 -Petad nok- yﬂ)hﬁdnanmépagatzhag ob%’apﬁgé i t%g t He “Ps- (4-

L S Sy s oo Spepl sl e g9
m&&t _%%%]Mjm)dnd—lwphm { 41- IDKBOD x{ﬁplﬁeﬂgdlsel-
Yisstanonay | gt?'?v(ss @éyg Thadoy yiki's, flk £ 1quing

%ﬂhraé@égﬁséfh J = ; 7.28 (d, J = 2.0 Hz,
5(s, 1H); 7 89 (s 1H) 8.05 (d,_ J = 5.5
Hsz sga:ctaslm(b%ad s, MA§=46918 MExanpl 2288 peak;

/[ 3(41 Chlﬂ\{o Ié—kklpg/ﬁéqla,o(Z 3- b] pyri di n- 2-

- 'H NMR spectrum (300MHz )- d in ppm- in DMSO-d6: from

1.22 to 1.55 (m, 2H); from 1.69 to 1.92 (m, 2H); 3.11
(m, 1H); from 3.25 to 3.38 (partially masked m, 1H);
from 3.72 to 3.94 (m, 3H); 3.84 (s, 3H); 4.06 (s, 3H);
4.78 (d, J = 4.0 Hz, 1H); 5.24 (m, 2H); 7.12 (d, J =
5.5 Hz, 1H); 7.28 (4, J = 2.0 Hz, 1H); 7.55 (s, 1H);
7.90 (s, 1H); 8.04 (4, J = 5.5 Hz, 1H); 12.05 (broad s,
1H) .

Example 24: 2-[3-(4-Chloro-1H-pyrrolo[2,3-blpyridin-2-

yl) -5, 6-dimethoxypyrrolo[3,2-blpyridin-1-yl] -1-
morpholin-4-ylethanone
2-[3-(4-Chloro-1H-pyrrolof2,3-blpyridin-2-yl) -
5, 6-dimethoxypyrrolo([3,2-blpyridin-1-yl] -1-morpholin-4-
ylethanone can be prepared as in example 22, but
starting with 0.15 g of potassium 3-(4-chloro-1H-
pyrrolo[2,3-b]pyridin-2-yl) -5, 6-dimethoxypyrrolo([3,2-
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yl)-5, 6-di net hoxypyrrol o[ 3, 2-b] pyridia-1-yl]-I-(4-
hydr oxypi peri di n-1-yl) et hanone
2-[3-(4-Chloro-1Hpyrrolo[2,3-b]pyridin-2-yl)- 5

5, 6-di net hoxypyrrol o[ 3, 2-b] pyridin-1-yl]-1-(4-hydroxy-

pi peridi n-1-yl)ethanone cantb® prepared as in exanple
22, but starting with 0.15 g of potassium 3-(4-

Bhb?f@diﬂ-myy&@bebﬂaﬂeb]mnridinm - df) - B;&e&huﬂﬁbampmide,
pyrrol o[ 3, 2-b] pyridin-1 cetate.in gf R
ﬂPﬁfet hQt146 Sor nafi de®- éﬁﬁ geilﬁ@t 18‘F° Yl -N,N, N’ N -

h
L

solptiodippi. peher neactl. @b eediwh ps|gtiyred at this same

or o yrro o[ _
ﬁ?WPsrskgrg ﬁ ?rldloqy ? th yd%ogygﬁ§95?§P SFazine
1% Wad?é@an?meosﬁzt *.3;3 dfbt ai-ried (wi-thlbhe-fél-pywined o [2, 3 -
char -
Doy eiagny 350E) (6 RO BH T Ea] N 2 R 1 -

%i? Q}Phgl'% ngﬂéﬂﬁ&qg%%dﬁs Ehﬂ@ éﬁkéiﬁgatﬁlih5&he
m ; from1.69°to 1.92 (m 3.11. (m 1H);

foddr@idy chaZaldefpimtiiics:l y nasked m 1H); fron13 72

to.3.94 (m .3H) ; .3.84

camdsal shBsribh ;g6 OF (om/Adade ® Bt S bl peak- ]

Hz 1y Itk p@8ttdm Jssoﬂme e, dltd)n pprb5 @:n, DMS)O dFn 3.48

7.90 (s, 1H; 8 04 (d J = 5. 1H ; (gad

dm, 2H). gxéﬁm@,mm), 3.71 (m, 5H);" 3. 85 (s, 3394 .06
Pyksal of 2 dj

3F é’é dclr%rrg%ﬂo Elé)yr&?lgl OF{:% 133 ]%Wl[ﬁdl nn? -25yII]H?'1 1H); 7.28

rtﬂrprml¢n24eyHethamﬁrve B056 (s, 1H); 7.89 (s, 1H); 8.05

[ 3-(4-Chl oro-1 H: r b yr| -2-yl)-
gdG di 7e héxﬂ?yrrl d[ 3lozqu]%|€10d) =1-yi] - | }/nz)rphol in-4
kanone2gan be prgpaq{sd [3s (4R Chiane-AH2pyrnelo[2, 3-
sarlngvmtnL)ngof potaSS|um3(4chI o-| H,
by Pyaidin -2 -y ldy5i (f limafhory Ry 1 QAR d@il?!b?b?lsnzl'

S PRI et M AR e Hadb £1T0 i

Stage 25(a): 1-(3-Chloropropyl)-3-[4-chloro-1-(toluene-

4-sulfonyl) -1H-pyrrolo[2,3-blpyridin-2-yl1l]-5,6-
dimethoxy-1H-pyrrolo[3,2-blpyridine

1- (3-Chloropropyl) -3-[4-chloro-1-(toluene-4-
sulfonyl) -1H-pyrrolo[2,3-bl pyridin-2-yl] -5, 6-dimethoxy-
1H-pyrrolo[3,2-blpyridine can be prepared as in
example 5, stage 5(a), but starting with 1.5 g of 3-(4-
chloro-1- (toluene-4-sulfonyl)-1H-pyrrolo[2,3-b]pyridin-
2-y1l) -5, 6-dimethoxy-1H-pyrrolo[3,2-blpyridine, 75 cm® of
1,3-bromochloropropane, 1.37 g of potassium hydroxide,
1 g of potassium carbonate and 0.02 g of tetrabutyl-
ammonium bromide. 1.69 g of 1-(3-chloropropyl)-3-I[4-
chloro-1- (toluene-4-sulfonyl) - 1H-pyrrolo[2,3-b]pyridin-
2-yl]-5,6-dimethoxy-1H-pyrrolo[3,2-b]pyridine are thus
obtained with the following characteristics:

- Rf TLC silica [eluent: cyclohexane/ethyl acetate
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and 0.146 g of O (1H benzotriazol-1-yl)-N, NN 6N -

t et ranet hyl ur oni um hexaf | uor ophosphate, and 0.040 g of

nor phol i ne. The reaction nediumis stirred at this

same 5 tenperature for 1 hour. 0.046 g of

1- et hyl pi perazine is added200-0612 g of

2-[3-(4-chl oro-1H pyrrol of 2, 3-

h}spyrsiodib@r Zrothanef 16- di et hoxypyrrol of 3, 2-b] pyri di n-1I -
Lﬁéﬁ r phol i n- 4- Iethanon |s t hus obtained with the

FReChEEt &3 sti cs ™25 s pe ? i PEEE

%ita-%SﬁzMﬁ) bage (Begkdo wp?w SN S A ONHR Jtushe - 4 -

rwﬁaﬂnf-TTrfMBC>d6: 3.28 m 2H); 3.61 (m 4H); 3.71

Eeml £yl ) 3. 136 pysr i 2 8 08l pysidony 2 -8l D75 (§-dppthoxy -

J . 7.28 (d, J =20 Hz, 1H):
3*’%6’1’%5“%3 iﬁ@é’l’i‘s‘ ) 05( 15 (d, J = 5.5 II:|)|Z
12. 3 ((r-gaslicp rdﬁj}l)BGﬂTDi-ecﬁ?.Eoro 1- (toluene-4-

2 (1 (5. 05 Ca-chl & |
Fora ngrs-%?cuil %e'f %@oﬁpﬁdw of 35l bf p§rAHPREROXY -

%‘%ﬂ % lc}[@ B](Béﬂf %et happl pet agﬁrgééi‘bd l-ag  in

or opropy loro-1- (toluene 2
@ﬂnlp‘lmﬂ) lsHamerrsl(o[)z 3bu]cpystarnmgy|qugh6 1.65 g of

N
51111! H}Bﬁ&lo’lﬂi IQWH] ot 23 8003 py1] d$n62dy:hétﬁoﬁydlnet hoxy

rrol o[ 3, 2- yridine can be prepared as in

5
mml&@ 351 gewsx( ne bahdstQrg§ 3 @itt SadEumg &Pdé%m in

=] t ol ,2 -
%¥$3¢ %ﬁa%wlpwmow ﬁ%m%%ﬁﬁﬁﬁ)
Brﬂdafchlbﬁ)-t)]r-ofmﬂhleme}m epahtonyt]l B71§-pyrpotasei am
?Qty%{ﬂdi}e}} ne? q ar%e?%lﬁ;?r%g- goégzt:eo ?3 929%] gygidine
I3 t(}hl&rdﬂﬂé)ﬁi/éd wiiK-the following characterlstlcs

chloro-1-(tol uene-4-sul fonyl) -1H}g¥rrolo[ lggpyr|d|n
-~ 2-RfAl | BG- cﬂh’iét%xy[ellﬁlemﬁr? ol ¥y aracetate

t tain ol I owi ng characterlstlcs -
dg%$f%?q? |c£fT“%Jent ééclohexane/ethyl acetate 120 -

(SME: persdtum®) |ZR 0. 57 m/z=650 M’ base peak;
m/z=495 (M - C;H,S0;)"; m/z=368 (m/z=495 - I)*;
m/z=91 CoH,*

Stage 25(c) : 2-[1-(3-{3-{4-Chloro-1-(toluene-4-

sulfonyl) -1H-pyrrolo([2,3-blpyridin-2-yl] -5, 6-dimethoxy-
pyrrolo[3,2-blpyridin-1-yl}propyl)piperidin-4-yl]-
ethanol

2-[1-(3-{3-[4-Chloro-1-(toluene-4-sulfonyl)-1H-
pyrrolo[2,3-b]lpyridin-2-yl] -5, 6-dimethoxypyrrolo(3,2-
blpyridin-1-yl}propyl)piperidin-4-yl]ethanol can be
prepared as in example 5, stage 5(c), but starting with
0.5 g of 1- (3-iodopropyl) -3-[4-chloro-1- (tocluene-4-
sulfonyl) -1H-pyrrolo[2,3-b]pyridin-2-yl] -5, 6-dimethoxy-
1H-pyrrolo[3,2-blpyridine and 0.298 g of 4-piperidine-

ethanol and 0.318 g of potassium carbonate in 20 cm® of

dimethylformamide. 0.405 g of 2-[1-(3-{3-[4-chloro-1-
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- Mass spectrum ES m z=559 M+ base peak Stage 25(b):
1- (3-1odopropyl)-3-(4-chloro-1-(tol uene-4-

sul fonyl)-1H pyrrol o[ 2, 3-b] pyri di n-2-yl] -5, 6-di net hoxy
- 5 1Hpyrrol o 3, 2-b] pyri di ne

1- (3-1odopropyl)-3-[4-chlorb2l-{tol uene-4-

sul fonyl)-1H pyrrol o[ 2, 3-b] pyri di n-2-yl ] -5, 6-di net hoxy
{tduByer al el:3 £3nRhhyrniHtipie redro (25, wmlmrmﬂm—zwll -
exanmpl e 5, stage 5(b), but startln Wi th 1.65 of 10
5, ésdewe&h@gwawrr)o 32 A A B Sy 1) -

é F‘E% %ZKI?:W” A n- 25! ]aﬁl@ diogethows 1Hrith  the

I ne and O. 6639 of sodiumiodide in
Ismlowﬁngf chethygitegtilgdidest one. 2 g of

1-( -10 op
}"Jch ﬁf»){} %E‘zl&cﬁene[%l%ﬁ?onyp)lcmogﬂmﬁo h(?[nf,/é“efglanoj'
Q]ggylilod!bﬁr Z,byLIu}“é 16 @ ..t hoxy-| H-pyrrol o[ 3, 2-b] pyridin
are thus obtained with the followng
chMﬁé@t spestres: IERf TLC™i3F63 [ olMapy m/2=496 (M

t 75/ =0.21 .
S S R e R T

(nwlz=1@il—|78m31fg;NGﬁZ 368 (m z=495 - I)+ mz=91 C H, +

O e e

Ewlalex[-a,-&m]-ms iulnnélcn&:&ﬁm&wtpm il pydigih- 25

anol

xl[lprPW{l:}p[we@mdarnﬂ Y RtRARRU- sul fonyl ) - 1H

I b d ] ]
e BT e O e g o

RE§QA-a] sasiumte»ca«m}arﬁqlcstzame—lﬂ(w:l@m btytlipngpyl})-
with 30 0.5

BLEe ik Y1 2t hAnR L (F9 BF . PEGPAERG. 75 in example S,

B {gr@wé)aw BYE! o104 25 Sn ] AN tRdi - 2-y | bf5 - Hhi e iy [4-
pyrrolo 2-b] pyridine and 0. 298

1 b Lustisariod STy DL BYTHOkab3| dnp) pyridin-
%ar ?(,]n%t ?33 %ﬁn tho'%%{rﬁcgilw hyl S Q5 9Rr £8. 1 Oy #P5r8pPl) -
@h@iéﬁ@rﬂﬁ#]ﬂmandl—k pyard| o[®, 88 b] pyri difh- 2-pdjassium
hydroxide in 25 cm® of methanol. 0.22 g of 2-(1-{3-I[3-
(4-chloro-1H-pyrrolo[2,3-blpyridin-2-yl) -5, 6-dimethoxy-
pyrrolo(3,2-blpyridin-1-yl] propyl }piperidin-4-yl) -
ethanol is thus obtained with the following
characteristics:
- 'H NMR spectrum (300 MHz )- d in ppm - in DMSO-dé:
from 1.08 to 1.24 (m, 2H); from 1.28 to 1.41 (m, 3H) ;
1.61 (m, 2H); 1.81 (m, 2H); 1.95 (m, 2H); 2.21 (¢, J =
6.5 Hz, 2H); 2.79 (m, 2H); 3.42 (m, 2H); 3.88 (s, 3H);
4.05 (s, 3H); 4.23 (t, J = 6.5 Hz, 2H); 4.29 (t, 0 =
5.5 Hz, 1H); 7.12 (d, J = 5.5 Hz, 1H); 7.22 (broad s,
1H); 7.59 (s, 1H); 8.02 (s, 1H); 8.06 (d, J = 5.5 Hz,
1H); 12.05 (broad s, 1H).
- Mass spectrum: IE m/z=497 M'; m/z=342 M -
CgH;,NO)* base peak; m/z=142 CgHeNO’
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5, 6-di net hoxypyrrol o[ 3, 2-b] pyri di n-1-yl }propyl) -

pi peridin-4-yl] ethanol is thus obtained with the

followi ng characteristics: 5 - Rf TLC silica [eluent:

di chl or onet hane/ net hanol (90/10 by volune)]= 0.19 -

Mass spectrum |E m z=651-M22 nf z=496 (M - C7TH7SQ2)

+; mz=342 (m z=496 - C9HLG6NO +' base peak; nfz=142
ERHbhoLe+ 26): snaga zsed)a Chloro-ln -pyrrolo[2,3-blpyridin-

B0 - A e b A A BT SR b o R oRY L) -

gl,_ eg.rlgg_yll_hploq_erl d| n- 4 yl ) et hanol
1-{3- 3&méd1loroll—l-pyrrolo[2 b] pyri di n

stwg)e- 526a) rret hoX$pdPrdioChleng- r}yﬂtdawepeyﬁ oS -

é‘g %ﬁ’g‘% [sr}t ég-\é%’?(g)lad%tf?art I'ng wth Oéﬁy]g.gnof
%y&&oﬂ%{éSﬂ?bﬂpyridln -1-yl}propyl)piperidin-4-ol
chroro-T(tl yener e Lomd ) (dbt ue ok obén BsByey AL

% %lﬂgnéz Ci;' ijﬁﬂﬁ"g &l dihé EhoxgpyrEe1opy| 2~

Fperidin-"4-yl and 89 g of potassium 20

o ghryoodiddan -1 Y25 rorepyok ) pieperaidin- 497 9b gaasz prepayed as
4 chl or os | pyrrolo 2 Ip [ ls t go
r‘pyﬂ‘%‘f‘%f%% 4oll n%fs)yl ]%’P%p)gi %5?55%31 QUT@ Ig Y of
qt-h@neﬂoddpxtdpgsl )okna[ nashVbid-1-hetdbhéner mgsul fonyl ) -1H-

%&%réchfr@ws@' NS a7 1 D5 o6 10 S PRPRBE HPYEER 0"
% (b(ap]yzébjdl(rf@ §x|i& t0 -123§1 é%f ZWhygl%Do&&dl@er&@lne and

2.79 (m
20H)318 3.42 (of 2®o:a$:88n(sca31hpnate4 06n(s,2@H) cm®  of

e gﬁyﬂzf] la“a"hldel_% 5%$65 49?9 852 ( ro:gd{BS_ bs "!ésloro -

7(t5;‘ide%1e-w)su18f Z()S-:ll-ﬂﬁyrﬁol)@[ﬁd?i “B] pyBiinz2-ylHy:
12.05 (broad s, 1 - Mass_. spectrum nl z=4

s ﬁ:simzne(q%oxmnm (3, %éékqu@h@mn}z‘éfhﬁr%@)lﬂm

%ﬁ%?{?g%giéaéz thus talned with the following
13- 3-(4- oro-ﬁH—pyrroIo 3-b] pyridin-

characteristics:

- Rf TLC silica [eluent: dichloromethane/methanol
(90/10 by volume)]l= 0.17

- Mass spectrum: IE m/z=623 M*; m/z=496 M -
C,H,3NO) *; m/z=341 (m/z=496 - C;H;S80;)" base peak;
m/z=114  CgH1oNO*

Stage _ 26(b) : 1-{3-[3- (4-Chloro-1lH-pyrrolo([2,3-

blpyridin-2-yl) -5, 6-dimethoxypyrrolo[3,2-blpyridin-1-
yllpropyl}piperidin-4-ol

1-{3-[3- (4-Chloro-1H-pyrrolo[2,3-blpyridin-2-
yl)—5,G-dimethoxypyrrolo[3,2—b]pyridin-1—yl]propyl}—
piperidin-4-ol can be prepared as in example 5, stage
5(d), but starting with 0.368 g of 1-(3-{3-[4-chloro-1-
(toluene-4-sulfonyl) -1H-pyrrolo[2, 3-blpyridin-2-yl] -
5,G-dimethoxypyrrolo[3,2—b]pyridin—1—yl}propyl)-

piperidin-4-ol and 0.857 g of potassium hydroxide in
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2-yl)-5, 6-di met hoxypyrrol o[ 3, 2-b] pyridi n-1-yl ] propyl }-
pi peridin-4-o0l Stage 26(a):
1-(3-{3-[4-Chloro-|-(toluene-4-sulfonyl)- 5

1H pyrrol o[ 2, 3-b] pyridi n-2-yl]-5, 6-di net hoxy-

pyrrol o[ 3, 2-b] pyri din-1-yt)p2dpyl ) pi peri di n- 4- ol
1-(3-{3-[4-Chloro-I-(toluene-4-sul fonyl)-1H
pyr eafob2, arelt]hay:hildi o 2:88 | g 506- di- rf&t—f{cxy{ﬁyr(r«}lcrh‘{libm 1H-

b] pyri di n- 1- oy di n- 4: ol b d
Y01 3o A2 MR S LA (1 b TP ERG T 1A LD 3

r;d llpropyl}piperidin-4-yl)ethanol is thus
%]P% oproB’yI )p p[y }c?hlporo I -(toIE{Jene 4-sul fonyl)-1H
obtalned with the following characteristics:

pyrlgobﬂférﬁa? Yy dl@@%& of) _4%1;%0%% Iple_ll-r ?élr :@sg)ncfls

@..328 @n,0f21p0f assvaM(RQT hcpmat EfficﬁanD $8r8tof2152 (m, 4H);
di met hyl f or mam de. 0. 565 of 1-(3- %Chloro - )
@t 8Ruelte- 47 sul ﬁoﬁyl’jzrll-g%gr rél- SFZ ((?‘ o] i dPnd2 &F"] 1H) ;
@adi Net h PyRrgbol 2-pyridhg- eyl )propygl - uz, 2H);
p| per [ ?n %%I iase{shu% Ob:k{ﬁa)l %ed Wi t# he fol | ow ngz
aharactdy i gt|=cs3 EOHz RfLHLC §i. mea(q.e| Jemt ;5.5 Hz, 1H);

dICh|O rrethan ano aqQ/ b \Y me)l=.0.17 - .
cu i A8 e P oi(*kl)l')éﬁgs%@’ A
@f 6534(1& (g L—@ﬁs -HzQ7Fﬂf)QZ)12+ dBiSﬁ)zﬂﬁﬂ( s, MRrF114
C6HI2NO+ 25 Stage 26(b): 1- 4 - .
4Magisospent gy diko [ 2, 3024 9 M'; m/z=342 M -
b I h I di | -
]py“cdh”»ﬂ;ypé dsﬁe%gsﬁ{ QYA 1 P! Of 35, Zed] Pyr i di n-
Exbﬂlp[l} (27 m{emm—mwmmo[-z.mmr]rgywhooﬁmszbl pyridin-2-

%é))pl &ri rrEt C}é{f‘o‘}l}g érép%]p rl":‘.jci:.njl 1_1]8 éfl’%f;;l}-

%&%@:Qxy'iaﬁﬁ)ne but starting with 0. 368 g of 1- (3-{3-
[4-chloro-I -

Etelgeer?? takel f3miPy[#HTPESI-d z(tslaqwﬁﬁvlzf%ﬂwj” -1H-
BB AR Ao bl enlors o
bﬂ%yﬁ&ﬁuﬁﬁi4#1}pﬁdpyﬂﬂdlétmgﬁhqpnﬁ

2-(1-{3- [3 &4 ﬂm Chlég$ 1- (toluene-4-sulfonyl) -1H-

pyrrolo[2,3~b]pyr1d1n—2-yl]—5,6—dimethoxypyrrolo[3,2—

bl pyridin-1-yl}propyl)diethylamine can be prepared as
in example 5, stage 5(c), but starting with 0.15 g of
1- (3-iodopropyl) -3- [4-chloro-1- (toluene-4-sulfonyl) -1H-
pyrrole[2,3-blpyridin-2-yl]-5, 6-dimethoxy-1H-pyrrolo-
[3,2-blpyridine and 0.101 g of diethylamine in 3 cm’ of
dimethylformamide. 0.11 g of (3-{3-[4-chloro-1-
(toluene-4-sulfonyl) -1H-pyrrolo[2,3-blpyridin-2-yl] -

5, 6-dimethoxypyrrolo[3, 2-blpyridin-1-yl}propyl)diethyl-

amine is thus obtained with the following
characteristics:

- Mass spectrum: IE m/z=595 M'; m/z=496 M -
CgH13N) *; m/z=341 (m/z=496 - C;H,S0;)" base peak;

m/z=86 CsHyoN*
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pyrrol o[ 2, 3-b] pyri din-2-yl)-

b] pyridin-1-yl] propyl }pi per

obtained with the followi ng characteristics: 5 - 1H

NVR spectrum (300 MHz )- d in ppm- in DVBO d6: 1.42
(m 2H) ; 1.72 (m 2H) ; frb241-88 to 2.02 (m 4H) ;
2.21 (t, J =6.5 Hz, 2H); 2.66 (m 2H); 3.43 (m 1H);
8t88e(s273b) :; §30%3¢44-8hlorod 1B3 pitrraloi26.35Hipyridin-

trh 3. st 4 s dh S bl

difben g&agrrln%d = 5.5 Hz, . 12.05 (broad s,
spectrum |IE mz= 469 I\/Hr mz=342 (M- +

C7H13I\I0) {B dase(z:pémmna-zﬁnmmmm Phlnyeidin-2-yl) -

4- | H-

St F-a BRSPSy SR gdY syl
dinghiY i Nee SHagLa2édahs in example 5, stage S(d), but
(3-{3-[4-Chl oro- I-(toI uene- 4- s | f ony
pyREshop2, BibhpyR i B 9294 1 (5~ d 3l ﬂ&]&a@f@zﬂf o(ltc?[lsle?e 4-
LA Sl ) SO 20 7 5. 6-admetrony
yn:n:dlao[tzﬂ--ﬂdlmmmﬂm-ﬂm}ﬁ@wmmwxm o[ 3, 2- and

r N r e n

fgﬁbﬂ§g5%0%%§§Qthd? é5%¥a§% g Cagomeﬁrgga‘%¥ﬁ§h01
b 0% igodopropy k) {3~ [(4~ehlerer- L H-pyiriene (-, suidlepd dailH 2 -
p')lr) 61, 6[- 2 iBeashepmmumraleiy h%'k@-RNIﬁ%@%X%FYHWPH b-

d 01 win

Gie %&glr]r'e%ﬁ(yf o Gauso £ § 6%‘&(93 MEpeD Ediibwing

or Hani 4-chl or o- 1-
chalreenerdstildsanyl ) - 1H pyrrol o] 2, 3- b] pyr| di n-2-yl ]

5, §-di met hox rrol o[ 3 yr|d| 1 yI ropyl, ) di I
- g@ M%espéle'FH? 0 %qzn’g%gvm t_h éqoovaﬁg}] e las
@h@r acteri gticsj o M¥BSS sB)ECLT Y I(]E mzm5952 M7 (¢, T =

m z=496 (M - C6H, 3N) + niz=341 (m z=496 - C7H7502) +
Fade HroallH) m 2% (Eaubhallyimasked q, J = 7.0 Hz, 4H);

3.87 (s, 3H); 4.05 (s, 3H); 4.23 (t, J = 7.0 Hz, 2H);
7.12 (d, J = 5.5 Hz, 1H); 7.24 (broad s, 1H); 7.59 (s,
1H); 8.04 (s, 1H); 8.05 (d, 0 = 5.5 Hz, 1H); 12.1

5, 6-di met hoxypyrrol o[ 3, 2-
idin-4-yl)ethanol is thus
c

(broad s, 1H).

- Mass spectrum: IE m/z=441 M*; m/z=342 (M -
CeHisN) * base peak; m/z=86 CsH;oN*

Example 28: C-(1-{3-[3- (4-Chloro-1E-pyrrolol2,3-

blpyridin-2-yl) -5, 6-dimethoxypyrrolo[3,2-b]lpyridin-1-
yllpropyl}piperidin-4-yl)methylamine
Stage 28(a) : Cc-[1-(3-{3-[4-Chloro-1-(toluene-4-

sulfonyl) -1BE-pyrrolo[2,3-blpyridin-2-yl] -5, 6-dimethoxy-
pyrrolo[3,2-blpyridin-1-yl}propyl)piperidin-4-yl] -
methylamine

C-[1-(3-{3-[4-Chloro-1- (toluene-4-sulfonyl) -1H-
pyrrolo[2,3-blpyridin-2-yl] -5, 6-dimethoxypyrrolo-
[3,2-blpyridin-1-yl}propyl)piperidin-4-yl]lmethylamine

can be prepared as in example 5, stage 5(c), but
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Stage 27 (b) : {3- [3- (4-Chloro-1Hpyrrolo
[ 2, 3-b] pyri di n-

2-yl) -5, 6-di met hoxypyrrol o[ 3, 2-b] pyridin-1-yl]propyl)-

di et hyl am ne
{3-[3-(4-Chloro-1 H pyrrol o[ 223-b] pyridin-2-yl)- 5

5, 6-di met hoxypyrrol o[ 3, 2- b] pyri di n-1-yl ] propyl }di et hyl
staftAGgC an die @rwagedfaa-m -dxapreodyl )stiagkt SHlbrg-1-
but starting with 11 of
((ﬁoﬂyqn&-éhl%&lé%%)m%ﬂﬁmlo[2 3-blpyridin-2-yl]-

sulsf_on) ;éie)&é)-xépn] 3; %Pj PYIDObpr LA yhe - anlt dbr@tzbogy of

pyrr -1- yI}propyI)dlethyIan1ne and
1Gamzﬁamq;hylgxneﬁmdnmahydro%pd@m|1Qi)(ﬂﬂ?hﬁorom&th&ne

t |. 0.06
?922’7??1 ct oro-P pyrr(gl &[12 (3. b{] py[r4 “fihioyo-1- (toluene-4-

forfy1di et -hpemund o ,of - Ropt pyin 2 nyl} yb | @F dpyehoxy -
dlethylan1ne i s thus obtained mnth the fol|ow n
earadedd Py rEsin 1 YWPERE HRHP T SR Mid ?11 din

O 0 6 1.
BBy P §8. onP, [bosdinied: (ben Mkhel, FodiBuing
graresteldticat) 87 ‘? P P
28l ey g B/ 3 e kg et Mnénsa
81893 . 5) by dAdie) 1 )o.3®. 1 (broad s, 1H. - Mass

spectrum |E mz=441 M+; m z=342 (M - C6H13N) + base
pe & s sn/Spess: 1oBH3 ¢ Exa nhéz2@37 MH' base peak

3-] Cth r |
P @ o N

yiﬂqcirdmpy-l 2}-f:yrlpe{5 .(ﬂ +dimet oyt ool eEs, &Tabm@g@al)lr 1-yl]-

%@-{.ﬁ.—@l 04'012)-‘%% U%}f%d'?% 2-yl]-5, 6-di net hoxy

- pyrrol f3;2-fd pysd di ok PIRR PGPS 2 (3 b Ppykidin-
30 nethylanlne

@ML)( B {63~ qmmwmyrmm [Rere-RlRYFidkyt}-1H propyl} -
rroI %l dli%%ﬂ)lﬂ t.Tq:i)glr opy %p?p%%ﬁézomt%ﬁ)am ne
@admt;ada@parswég@s s a@xanpue Sstaradgag5(withbud.2@5y of
C-[1-(3-{3-[4-chloro-1- (toluene-4-sulfonyl) -1H-
pyrrolo[2,3-blpyridin-2-yl] -5, 6-dimethoxypyrrolo([3,2-
blpyridin-1-yl}propyl)piperidin-4-yl]lmethylamine and
0.458 g of potassium hydroxide in 50 cm® of methanol.
0.108 g of C-(1-{3-[3-(4-chloro-1H-pyrrolo(2,3-b]-
pyridin-2-yl) -5, 6-dimethoxypyrrolo[3,2-b]pyridin-1-yl1]-
propyl}piperidin-4-yl)methylamine is thus obtained with
the following characteristics:
- 'H NMR spectrum (300 MHz }- d in ppm- in DMSO-d6: from
1.03 to 1.18 (m, 3H); 1.66 (m, 2H); 1.80 (m, 2H); 1.96
(m, 2H); 2.21 (¢, J = 6.5 Hz, 2H); 2.39 (d, J = 5.5 Hz,
2H); 2.80 (m, 2H); 3.87 (s, 3H); 4.05 (s, 3H); 4.21 (t,
J = 6.5 Hz, 2H); 7.12 (4, J = 5.5 Hz, 1H); 7.25 (s,
1H); 7.58 (s, 1H); 8.02 (s, 1H); 8.06 (4, J = 5.5 Hz,
1H); 12.0 (broad m, 1H).
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starting with 0.30 g of

1-(3-iodopropyl)-3-[4-chloro-1-

(tol uene-4-sul fonyl)-1H pyrrol o] 2, 3-b] pyridin-2-yl]-

5, 6-di met hoxy-i H pyrrol o[ 3, 2- bl pyri di ne and 0.526 g of

4- am nonet hyl pi peridine in 836cnB of dichl oronet hane.

5 0.207 g of (G [1- (3-{3- [4-chloro-]l- (toluene-4-

suMbesy lspetitriwr:r am[ 2, 3- Mfuadal n- MY m/Z=G48 net hMy -

- pyrrol o bl pyridin-1-yl}propyl)piperidin-4-yl]-

rrethylca l['ile)2 HRFE SR ned with the fol | owi ng
?%ﬁﬁkﬁri§l'§s(41@hlogg -1gC 'ﬂﬂdﬁﬁﬂzﬁﬂﬂﬂﬁpyrldln-z -yl) -

hanol /ammoni a (12/3/0.5 vol une) ] =
. :sgdlms;h@prem-thﬁﬁ (<Cogthclerrdrrsh, %e%ka%?ab’é'l'

b’?’ °|?Yﬂ'(]yl’§i3§[yélgﬁ oxyp&ﬁp%ﬁ{!gég[ %] Syﬂ di n-1-yl]

sthgedr o9 ) peri di-m44 cpllpret-y (awilvene -4 -sulfonyl) -1H-
3- (4- ChIoroIH-pyrroI o[ 2, 3-b ridjn-
mqr)o&? AT EREAAA 101513, 2 b e %"&'Jﬂﬁ‘ﬁ Ebyi -
[ taLy, {pdi@s in
By e *g’?éld‘%mbﬁfuﬁ?%t. o Wk 0-26 g of 20
r[rblc([a.{23~b1[p4m;¢dma) |- (tol uene-4-sul fonyl) -1H

| of 2, di | o 3, 2-
D byr o AT ol Seish e B SR R DY S e and
g vi2®1% @ fM}%%&‘:MmM ¥ O, smﬁ@e@mxpnnmham
108 g of C [3-(4-chloro-1 Hpyrro]o[2,3-b] 25
Wn’qlmlmezrwd;n% laﬁdﬂétmlfpyhﬂ)df%ow%] pYETdin- 1-yl |
\ﬂyfifx%‘i%{][}sp fz‘)‘i{] &%ﬂcﬁ d ) 8&d hyk a?kgsakédt R4S PtAlRM e

ng characteris NIVR spectrum
@@JeNHZ():) d but prartimVceids: Pr8F6 8. 08ft & -1(3giodo-

2 0 6. ., 30
B2 8 (14~ cplBrs tl frasighd @i epns Py Ed 11
roao% @nb]%ﬂ)m&u&?z(ﬁ]sﬂs dimdthoxy3ti: 4. 21
t, . , 7.12 (d, J =5.5 Hz i? 7.25
@yrroﬂ}q)[,B,'z—gg}_:(}grl ine @ (% SaH)cmg 0@.2( qmoly ¢ of
1—mefH¢1pé¥%§éé§lf?%iéﬁaééﬂlne 126 in 40 cm® of

dichloromethane. 0.32 g of 3-[4-chloro-1-(toluene-4-

sulfonyl) -1H-pyrrolo([2,3-blpyridin-2-yl] -5, 6-dimethoxy-
1-[3- (4-methylperhydro-1,4-diazepin-1-yl)propyl] -1H-
pyrrolo[3,2-blpyridine is thus obtained with the
following characteristics:

- Rf TLC silica [eluent: dichloromethane/methanol
(90/10 by volume)] = 0.2

- Mass spectrum: ES m/z=637 MH" Dbase peak

Stage 29 (b) : 3-(4-Chloro-1H-pyrrolo[2,3-blpyridin-2-

yl) -5,6-dimethoxy-1-[3- (4-methylperhydro-1,4-diazepin-
1-yl)propyll] -1E-pyrrolo[3,2-blpyridine

- (4-Chloro-1H-pyrrolo[2,3-blpyridin-2-yl) -5, 6-
dimethoxy-1- [3- (4-methylperhydro-1,4-diazepin-1-yl) -
propyl] -1H-pyrrolo[3,2-blpyridine can be prepared as in
example 5, stage 5(d), but starting with 0.32 g of
3-[4-chloro-1- (toluene-4-sulfonyl) -1H-pyrrolo (2, 3-
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- Mass spectrum |E m z=482 M+; m z=342 (M- C8H16N2)
+ base peak Exanple 29:
3-(4-Chloro-| Hpyrrol o[ 2, 3-b] pyridin-2-yl) -

5, 6-di met hoxy-1| -[ 3- (4- et hyl per hydro-1, 4-di azepin-1- 5
yl) propyl] -1Hpyrrolo [3,127bt pyridi ne Stage 29(a):
3-[4-Chloro-I-(toluene-4-sul fonyl)-1H

ByFEQ:l@ELZb -3 l@]myrs it idnet Hoxy 6t [ 3ret hramet hy [ BexHydro-

éyﬁr@ﬂgéég%géﬁpyw &ﬁ%&feplfié'g&%ﬁngYB]zlgﬁpyrldlne and

g 4) nyetddidy | inltks om® of methanol.
yrrolo[ ﬁ pyridin-2-yl]-5, 6-di net hoxy-1I -

e tofLy8 rgerbxfdre 144Chﬂ.a>z.‘e>pllﬁ-P-}§III)Cp1er[|n%/I3]’-bﬂFHerlf§ln 2-yl) -

R e

%i)@ﬁQﬂ%} itd!byﬂﬂam&md iihﬂp¥fﬁdﬂneulf@nyﬂbué}+obtained
pyrrolo[2, 3-b]pyridin-2-yl]-5,6;dinmethoxy-IH

pwtrrmtd{es fplaaqygﬂrnwuqr@%ﬁfatqﬂs%t%ﬂ% (12.8 mol ) of

1, @ﬁ%t)
di gﬁl or%ﬁ%&%xg&gm (%S%I Sznfd(fi gﬁlfl%}o I-l((af o?hfjse%eda 2%) 7°
s(u{ f oml)l ) - Ppytmpl 2AR; 32bppyr<sd| ﬁH2-.yI2] 39 ehanst Hoxyd =

r§yr5r of{S[' 3, 22’It hylﬁgg“gﬁe&) s tﬂwugaég Fne&ylﬁ%%?pgﬁ'éhkéﬁ- M

faq}yl owbngochat achgyi std cse {sRf G sil.iosa (=) uem) 4 24
di ¢hl or onet hane/ met hanol 25 (90/ 10 by vol une) H
-(bvtesed spectr vm 6 ES Hez=@30 aE- basddpeak 3t ag é"&?('b)l )i

- (4-Ch I |ofR2.:3-b
i%% éi) |‘r91r%t r%gy{‘%ip 0[7 E% iﬁaggpﬁygs; 0021 (Séll z}fe)p'l ni-3 05

1(cy,l )propgy g -Hit pw)r plmsoa tbpyaddenelBd.

4- Chl oro-1H- lo[2,3 d|n yI

S?@%x%ﬂ?c t hyl pelpz%%ég i azpélé izyl ) - (M o+
propyIjH)lé—k p)yrj oI 0[3 Babé Pyehri ne can be prepared as

in exanple 5, stage 5(d), but startlng Wit 2 0
Efample 080 I—X-t‘dﬁ&i@np's]tﬁ'fwﬁﬁ‘) +q p?glr ]dl”bfig '2'Y1)'

%%G—dlmethoxy-l-(3—p1per1d1n l-ylpropyl) -1H-
pyrrolo[3,2-blpyridine
Stage 30(a): 3-[4-Chloro-1- (toluene-4-sulfonyl) -1H-

pyrrolo[2,3—b]pyridin-2-y1]—5,6-dimethoxy-1-(3-
piperidin-l-ylpropyl)-1H-pyrrolo[3,2—b]pyridine
3-[4~-Chloro-1- (toluene-4-sulfonyl) -1H-
pyrrolo[2,3-b]pyridin-2—yl]—5,6—dimethoxy-1-(3—
piperidin-l—yl—propyl)—1H—pyrrolo[3,2—b]pyridine can be
prepared as in example 5, stage 5(c), but starting with
0.835 g of 1-(3-iodopropyl)-3-{4-chloro-1-(toluene-4-
sulfonyl)-1H—pyrrolo[2,3-b]pyridin—2~yl]—5,6-dimethoxy-
1H-pyrrolo([3,2-blpyridine and 1.26 cm® of piperidine in
40 cm® of dichloromethane. 0.39 g of 3-[4-chloro-1-
(toluene-4-sulfonyl) -1H-pyrrolo[2,3-blpyridin-2-yl] -
5,6-dimethoxy-1- (3-piperidin-1-ylpropyl) -1H-
pyrrolo[3,2-b]lpyridine is thus obtained with  the

following characteristics:
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b] pyri di n-2-yl]-5, 6-di net hoxy-1-[ 3-(4-net hyl per hydr o-

1, 4-di azepi n-1-yl ) propyl]-1H pyrrol o] 3, 2-b] pyri di ne

and 0.62 g of potassium hydroxide in 25 cnB of

met hanol . 0.015 g of

3-(4-chloro-1Hpyrrol o[ 2,3-1®yridin-2-yl) 5

5, 6-di met hoxy-1-[ 3- (4-net hyl per hydro-1|, 4-di azepin-1 -

yl ) meopytie 1Hspytieal of Bsldntpyr | diinb1bsomktbankt/ sietd@nol
W|th the fol | ow n character| stics: - 1H NWR spectrum
6%@ 1Y) vodumg) p5m® 2% DMSO-d6: 1.70 (m 2H) ; 1.93

s, ; “t, rl/z4896.5 -
2P BRSIETSTE b (a1 oy maskbd 4K 2. 60

CiH.:8MH); B/884%3, 3HM 4 @Hggoz)g;,b m/Z=341 (br WETL99 -
. 7.12 (d ) 7.24 (broad
gvﬁﬁ%bzw égsgs f%)(“%(zcrz" 8H)05 (d, J(:rga5

blﬁag&H) 36Zb§)5 (bgoad- ehl&i:lb 1H5pyrbz‘b§.s [gpéch] pyriddn-2-

m z=242 (M 2 2 b I
B07 -5, B4 S RONA A BSeR i T ena ) 1 P! ©

By PR B R e e a0
3-[4- ChIGrd4|CmﬂwnmemﬁwgﬁmnquﬁaQ&ﬂh}pyrldln 2-yl)-5,6-
B R e s A

81 b$r<ali 9e0-danf td dl;ﬁl“@pélrédﬂégnyh) ekbmple 5, stage 5(d),
pyrfol o[ 2, 3-b] pyridin -5, 6-di met hoxy- |
pluger $eRAC Ing| vﬁrtdpyp)Bngpy?fﬁ oBoll4- Ehﬁ]%?r iLdi ‘r?&id%ﬁﬁle 4-

'%%tlhr %gﬁgggnaiaa)ff}o XAP! £ B pys 288 5 511 Dille ShaRét Rexy -
1-|((?-—pd;;bmamﬂ1yi )1--371[134:%1@@;: It il B3 42 -b] pyrldme

ul fon 1H pyr di

anill—l-p(i gyﬁgg] S{?r%latﬁsﬁgﬁﬁrl a E%XX(lin% ngl perl ne

X [%Qnﬁﬁ C”BP063§|§h|Qi@nEBh&Q@cthE%ilHﬁbyrrolo[2 3-b] -
chloro-1 -
erotiddme 243301 Sorfidime ey vl of 2 RirgHidivT h- 12115’/?‘]’93’1’ -

P T RREAS, d GpPieiieq ek che
ffolllloning Sranrcitedistics: 128

- H NMR spectrum (300 MHz )- 4 in ppm - in DMSO-dé:
1.38 (m, 2H); 1.51 (m, 4H); 1.95 (m, 2H); 2.20 (t, J =
7.0 Hz, 2H); 2.28 (broad m, 4H); 3.88 (s, 3H); 4.05 (s,
3H); 4.23 (t, J = 7.0 Hz, 2H); 7.12 (d, J = 5.5 Hz,
1H); 7.24 (4, J = 2.0 Hz, 1H); 7.59 (s, 1H); 8.03 (s,
1H); 8.05 (d, J = 5.5 Hz, 1H); 12.05 (broad s, 1H).

- Mass spectrum: ES m/z=454 MH'; m/z=227.8 (M +
2H)** / 2 base peak

Example 31: 2-(5,6-Dimethoxy-1H-pyrrolo[3,2-blpyridin-

3-yl) -1H-pyrrolo[2,3-blpyridine-4-~carbonitrile
Stage 31(a): 1- (Toluene-4-sulfonyl) -2-tributyl-

stannanyl-lH-pyrrolo[2,3—b]pyridine-4-carbonitrile
1- (Toluene-4-sulfonyl) -2-tributylstannanyl-1H-
pyrrolo[2,3-blpyridine-4-carbonitrile can be prepared

as in example 4, stage 4(d), but starting with 0.5 g of
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- Rf TLC silica [eluent: dichloronethane/ nethanol
(90/10 by volune)]= 0.24 - Mass spectrum |E nfz=607
Mt ; m z=496 (M- C7H,3N) +;, mz=452 (M- CrH/SQ2) +;
m z=341 (m z=496 - 5 C7/H/SQ2) + base peak; m z=98
C6H12N+ St age 30(b): - 129 -

3-(4-Chl oro-I Hpyrrol o] 2, 3-b] pyri di n- 2-

yL)(télﬁeﬂen@t-bauohya3~pmwnhoioﬂ%/,|qomimm)1dme 4-
yrrol O[:3 2- b] 3

B ehouhr o1 Bagk Ko, PEpRSYIHIFRALY 328, §:5pon' of
gngBE §¥1ﬁ (% 'd%%dé“rﬁﬂ-thr@ﬂ?|)oiH-ﬁEt&GMQB&quran

pyridine can be prepared as in exanple 5, sta
B(¢dp, gknﬂfsthfﬁtqguapeh4esggf@nyﬂ) -2-tributyls annanyl-

3-[4-ch uen
%H[FPéfﬁﬁng%zl-' 337 &Yg[]%l‘?eo] pycra}r(?omZt J[:l]e 5, 6- d| et hoxyhus
obtal 3=al Rethdichd -AHLIBAHY -cdidmeteat 0§t3,&s b) pyri di ne
15 and 0. 792 of pot assi um hydl‘OXI e in 2/51_%{@ Ofacetate
met REnolLCO. §33igaof [lpent| oy §H2Y3- b1

di netgroxy- | - (3- pi peridin-1-yl propyl)
Wfﬁf‘lpyr O%Lééﬂf(h lid

b] pyridine is thus obtained with the
foMaewi @;@e(dtanmt i sti cs:m2&=586H NIR @ééeﬁ?gm (306M -

O d6: 1.5 .,
EH}‘S)) 1. 95 B ﬁ%ak D'\P ‘%{ él"’Jggvé%aHz oH) : 2.122 M)
(n?rza@%zm Ai/z=2138 43:7H3Sb>2 +4HO5 (s, 3H); 4 23 (t J
0 Hz, 2H); 7.12 l?gg %g
2. o Hz, M(Toi@e(é sm)foraﬂe)s-%%'PY 31%; 3B (4,
brgad S SRasiBadn in
B iRodey o DR prepitea . dfnamant
te Wein1427 9222 D net hoxy | H pyrrol o[ 3, 2- b] pyri di n-

3-yl)-THpyriolo[ 2, 3-b ||e&q1
Mi—i (Toltﬁl%:ﬁtlép% g’ﬂ#‘fon;‘ﬂ )Cﬁrzm% (toluene-4-

ShAF M| )it -4 1 2 ;is By ide-2-ght bsms t-d:.lhethoxy-
1-(Tol uene-4-sul fonyl )-2-tributyl stannanyl -i H

Wmmloi[@::?—-ﬂi]]mwjf - 1-ea¥ ¥V 12t®e can be prepared
gTsel_n_éé__aﬁple , 51308 A WandUl- &AM W 41 by D) - 1H-

pyrrolo[z,3—b]pyridin—2-yl]-5,6—dimethoxypyrrolo[3,2~
blpyridine-1-carboxylate can be prepared as in
example 4, stage 4(e), but starting with 0.56 g of
- (toluene-4-sulfonyl) -2-tributylstannanyl-1H-
pyrrolo[2,3-blpyridine-4-carbonitrile, 0.35 g of
4-chloro-1- (toluene-4-sulfonyl)-2-tributylstannanyl-1H-
pyrrolo[2,3-blpyridine, 0.0166 g of copper iodide and
0.1 g of tetrakis(triphenylphosphine)palladium in 30 cm®
of toluene. 0.11 g of tert-butyl 3-[4-cyano-1-(toluene-
4-sulfonyl) -1H-pyrrolo(2,3-blpyridin-2-yl1]-5,6-
dimethoxypyrrolo[3,2-blpyridine-1-carboxylate is thus
obtained with the following characteristics:
- Rf TLC silica [eluent: dichloromethane] = 0.29
- Mass spectrum: ES m/z=574 MH' base peak
Stage 31(c): 2- (5, 6-Dimethoxy-1H-pyrrolo[3,2-blpyridin-

3—y1)-1-(toluene-4-su1fony1)-1H-pyrrolo[2,3-b]pyridine—
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1-(tol uene-4-sul fonyl)-l H pyrrol o 2, 3-b] pyridi ne- 4-
carbonitrile, 1.2 cnB of n-butyllithiumand 0.52 cnB
of tributyltin chloride in 30 cnB of tetrahydrofuran.
0.56 g of 1-(toluene-4-sulfonyl)-2-tributylstannanyl 5
1H pyrrol o[ 2, 3-b] pyri di ne=41&@rbonitrile is thus
obtained with the followi ng characteristics: - Rf TLC
sLbhtbohdku&nb. cyclohexane/ethyl acetate (75/25 by

(0" Bl 5o R W B )

e s S s«

prrbdnisrd-lear bani tb¢| ®repanahared 48 RXIPPLRJLi n Stage
gﬁtjncygﬁgl47?%%€%%ﬁe %fiﬁgeOS}{b% 5frttéﬁgﬁgutyl 3-[4-

&lyhh@nnl )t bituewe-al-Ghd, £y iHH py 2yl d 5, :B—IUI] m:tmmy
pyrrol of 3,.2-b] pyri di ne- I-carb Iate fert- ¥
3-¥A) cpalo S LEESHRYER R Ford 5T BN taine- 15 ehdboxylate

g}ﬁﬁbollo[:? 3] PYE dtt&lhﬂdfo%c%tqdmtmDymolﬁsc@l of

1pyri di ne- 1- carboxylate can be prepared as in
eetinpne 14, 1rst'.’agen *4(cf) . dbehleremetvanei t A- 0658 @fof2-(5,6-

Barearre R i 2 A L DY L fEgpuene-a-
%uqifb@m)' '1@?mﬂ$mmwﬁx&ﬁé+wyimmé |His

25 pyrrolo[2 b]pyrldlne 0. 0166 of co | odi de
5#&9 okt tha Ghe (51 ; FELSF um i n

LC.Of %f%é@n?elgeﬁ@ gd@Ehﬁ%&me%%ﬁhe/methanol (95/5
-[4- cyano- t ol uene-

bysuvldmmwl))]clﬂﬁyrrol o[ 2,3-b] pyridin-2-yl]-5,6

SoMBa B i e 101 | QWG Lhar drer | eared Sk o

BeGgd Iapediel pens; 6dpdhlethesst-narglyrrdldd3, 2-Hlmaidin-
Spectrum ES m z=574 M¥H base, peak Stag%ﬁ§&£ple

3-¢3) 615 -PredR [ 24 IRt i oo 14 153 T R

3-y1) - 1- GLolen iUl AR - RS P 0 APk BT o ne

yl) -1H-pyrrolo[2,3-b]pyridine-4-carbonitrile can be

prepared as in example 5, stage 5(d), but starting with
0.06 g of 2-(5,6-dimethoxy-1H-pyrrolo[3,2-blpyridin-3-
yl) -1- (toluene-4-sulfonyl) -1H-pyrrolo[2,3-b]lpyridine-4-
carbonitrile and 0.156g of potassium hydroxide in 5 cm®
of methanol. 0.0195 g of 2-(5,6-dimethoxy-1H-pyrrolo-
[3,2-blpyridin-3-yl) -1H-pyrrolo[2,3-b]lpyridine-4-
carbonitrile is thus obtained with the following
characteristics:

- 'H NMR spectrum (300 MHz )- 4 in ppm - in DMSO-dé:
3.85 (s, 3H); 4.06 (s, 3H); 7.38 (s, 1H); 7.41 (s, 1H) ;

7.42 (d, J = 5.5 Hz, 1lH); B8.09 (s, 1H); 8.23 (d, J =

5.5 Hz, 1H); 11.5 (broad m, 1H); 12.4 (broad s, 1H)

- Mass spectrum: IE m/z=319 M* base peak;
m/z=304 (M - CH3)"

Example 32: 2-(5,6-Dimethoxy-1-methyl-1H-pyrrolo[3,2-
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4-carbonitrile
2- (5, 6-D net hoxy-1 H pyrrol of 3, 2-b] pyri di n- 3-
yl)-1-(tol uene-4-sul fonyl)-1H pyrrol o] 2, 3-b] pyri di ne-4
- carbonitrile can be prepared as in exanple 1, stage
5 1(m, but starting with-0131 g of tert-butyl 3-[4-
cyano-| - (tol uene-4-sul fonyl)-1H pyrrol o] 2, 3-b] pyri di n-
B] plridin-di-yat) raB pymeile] 2,3 B oyt idine 4 car boxyl at
e nd . 1.1.cnB of trifluoroacetic acid in 25 cnB of
FBERSAGETAYes cn8 of dichl oromethane. 0.06 g of 2-(5,6
t@age 32(a): 2-(5,6-Dimethoxy-l-methyl-1H-pyrrolol[3,2-
- pyrrol o[ 3, 2-b]p ridin-3-fl)-1-(toluene-4-
bl pyoryin-BHydy riol {od urng -;ff//Tstul SNl e RV EFPIR- i s

t.Qu | i t,h I g characteristics: - Kf
'ILEC%S-I%ﬁ&%’g%n\uMe#t :ctag:l%cc{ﬁqotli%n!eét]hane/ met hanol (95/5 by
vol unme) | 2-Q.54 61D imdsscs{ieaietthngl B3 rpyrddlo M2 base

eak Stage 31(d):
b PY X6 SpnmdridRy - HERM TS, MRy i Hi-pyrrolol2, 3-
$1¥h e B R A it i | didagr 4- gar bopiephted as  in
2- (5, 6- D net hoxy- 1 H pe/r rol o[ 3, 2-b] pyridin-3
ehpmpiepyir,r olstfame3- B @i diove 4-sd@iiomd rivickkaP v 9 ©f

20 B AN YRS 151799 Sfflasd-Fhpril ng

2 tOAen@d e thiaor Y HPYIH-Pyaf 2 Do (D py+bHpyr Bdine-4-
ol e oy L S precalale Sty s vt o
g@%g?éidgﬁ%?ﬂggéyl%;8%??59%?§%%ethylformamide. ?.?9 g of
23, (5. 5]-wimiedtilnsdz-y1 Jme thhyghyr ¥t R 2r L] hy# 1ol pir 4din-3 -

S A e B R Sl brk BB By b Piaine e
RRMAborit RO d6s  8hB8% ( obtiiredt. 06itk, 3BHp, ABBlowing

(s, 1H); 7.41 (s, 1H; 30 7.42 (d, J =5.5 Hz, 1H,;
ghegacterfgytiqe23 (d, J = 5.5 Hz, 1H); 11.5 (broad

m rLa2g 0 L) g3 MBS R HAEPmdthaHA=31s / 2
M- a%r‘eépsé%k;wén?g%%ﬂl (M=GR) + Exanpl e 32:

Dy Addieddt-haxys1 - met hyl -i Hpyrrol o[ 3,2 - 131 -

- Mass spectrum: IE m/z=487 M'; m/z=332 M -
C-H,80,)* Dbase peak

Stage 32(b): 2-(5,6-Dimethoxy-1-methyl-1H-pyrrolo-

[3,2-blpyridin-3-yl) -1H-pyrrolo[2,3-blpyridine-4-
carbonitrile

2-(5,6-Dimethoxy-1-methyl-1H-pyrrolo[3,2-
blpyridin-3-yl)-1H-pyrrolo[2,3-b]lpyridine-4-
carbonitrile can be prepared as in example 5, stage
5(d), but starting with 0.09 g of 2-(5,6-dimethoxy-1-
methyl-1H-pyrrolo[3,2-blpyridin-3-yl)-1- (toluene-4-
sulfonyl) -1H-pyrrolo[2,3-blpyridine-4-carbonitrile and
0.228 g of potassium hydroxide in 5 cm® of methanol.
0.02 g of 2-(5,6-dimethoxy-1-methyl-1H-pyrrolo(3,2-b]-
pyridin-3-yl) -1H-pyrrolo[2,3-blpyridine-4-carbonitrile

is thus obtained with the following characteristics:
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b] pyri din-3-yl)-1H pyrrol o[ 2, 3-b] pyri di ne- 4-

carbonitrile Stage 32(a):

2- (5, 6-D met hoxy-1-nethyl-1H pyrrol of 3, 2-

b] pyridin-3-yl)-1-(tol uene-4-sul fonyl)-1Hpyrrolo- 5

[2, 3-b] pyridi ne-4-carbonitril3z -

2- (5, 6-D net hoxy-1-nethyl-1H pyrrol of 3, 2-

b]ﬁnﬂ§¥n1ébé&&r%m(ﬂdmﬁﬂMHﬁ $ul foonimh) phit- pyr iol HMBOBE-A6 :
i di ne-4-carbonitrile can be prepar a

éxgﬁpﬂé 13Hvage B ndS. biH) sthrPfnds gﬁ? % 6% f(80 1H)

i gt ho ysl HPYr{9f ol 3, 83b](@yrlﬁ4)nr38ybi s, 1H);
?to?ueﬁg E?sul onyl ) - 1H}gbrrolo[2 3€%£pyr|d|ne 4-

éaeboriidr Ul e, 505082 dH)sodiuh hirticdatt mndl®. 016 cnB
Sf%geth |eclt0dl de |En 5 crri?n/of 3dj3m=:t Wlformde 0. %%ak

(5 fydineighoxyM —etyt - | H-pyrrol o[ 3, 2-b] pyri di n-3
EEEP..&LQE&&nez 2130/ foRPLPrORLBy PYEFOLS, (3.3 RIRVE hkny 2 -
%‘ia"sb%” 'd&Hét%&:ﬁzﬁﬂ%l%gtsa'z’m pydutder fol ] ovimethoxy -

ERaracteristics silica [ el uent:
NPthb&dWBbh&ﬂﬂMﬁﬁiﬂMﬂﬂ (98/2 by volune)]= 0.31 20 -

Mhss spectrur, | AT Mo NS (s SYEARR)

base peak

?’655660dﬁﬁkﬁ%ﬁkﬂpyﬁ¥dbﬂ-3fi{bm yﬁiﬁln 1-yl]l -N-methoxy-
3,2-b] pyridin-3 yI)-IFprrroIo[Z Pyrldlne-
dapeshivilieicesapgde is prepared in llowing manner:

2- (5, 6- Dixet hox | v o 5. i
b] pyri di r?%g X:.ﬁ;l_u yHHc/)I 54[524’% kﬁr%r |[C§f| ne{_3 - (4-chloro-1H

pgriraiict 2, I3ebdq:yﬂmhpr-@o—arléd- 6 1 Lt ypBrretage 2 -
but star.t.i,n th .0.09 g of. x| -
F&Pﬁﬁlqﬁqf TW%” \g? |d|h?f€l):l?tolue§e 30 °f

alilnfe%w:)foyﬂr&mrd@laﬂ@ §obl~ﬁ§/fbﬂl ne- 4-adehabiroeithanend at
0.228 g of potassium hydroxide in 5 cnB of nethano

@ aarer@@fatzn(@ bnditie HoRLPD neEnA0GH+ ph# r 8A0eS, 24§22 9
B LA RRS, SN e St
33d nopropyl) -3-ethylcarbodiimide  hydrochloride. The
reaction medium is stirred at this same temperature for
1 hour. 0.5 g of N,O-dimethylhydroxylamine
hydrochloride and then 2.2 cm’ of triethylamine are
added. After stirring for 20 hours at the same
temperature, 100 cm® of dichloromethane are added, the
organic phase 1is washed with 3 times 100 cm® of
saturated aqueous sodium hydrogencarbonate solution and
then with twice 100 cm® of water. After separation of
the phases by settling, the organic phase is dried over
magnesium sulfate, filtered and then concentrated under
reduced pressure. The residue obtained is purified by
flash chromatography (silica, dichloromethane/methanol,
98/02 by volume). The fractions containing the product
are concentrated under reduced pressure. 2.11 g of

crude 2-[3- (4-chloro-1H-pyrrolo[2,3-blpyridin-2-yl) -



10

15

20

25

30

1H NMR spectrum (300 MHz )- d in ppm- in DMVMSO d6:

3.87 (s, 3H); 3.89 (s, 3H); 4.06 (S, 3H); 7.36 (s,

1H; 7.42 (d, J = 5.5 Hz, 1H); 7.63 (s, 1H); 8.03 (s,
1H); 8.23 (d, J = 5.5 Hz, 1H); 12.4 (broad m 1H) 5 -
Mass spectrum | E nf z=333- M3base peak; mz=318 (M -
CH3) + Exanple 33:

gl-, BSgﬁ_gaedGhb&y%ﬂrHoﬂ)d [I3|Q Izegﬁ ,p’;»;)ﬂqudyﬁ;jm }n'l|:]2-bll— mel\tl-—- ho:q;— N-
yl)- - di met, hoxypyrrof of 3, 2- bl pyr.l di n-| - z thoxw .
meﬁhafétaﬁyrcaaeé@arﬁ% E@é- °F§§L%S‘m°crlo-‘-¥ rg’Engg o BoLid
i &) I §hN-22-cm? entane and then filtered off
SL/%) -%?mndFMrr%t ngyzzpycrr? oloof[ , 2-b] pyridin-1-yl]-N-nethoxy,
ant¥ nitdinedt ebymi siectiompr efheeddke t he ftdigrowwaghed with

nner:. To ;a sol ution_of 8 f - (4 r Qe °
E?/%Fa d £ b‘i‘%y??%?%’-“g- gﬂiji_ %,Q‘z??ldién‘g ‘ﬁ&’?x%‘?r%?o??, § for
85nhblipyr.i di 0- beyl I caploxyki-d3adied dhl c3® -aB-pyfrrolo[2, 3-
di met hyl f or mani de and 30 cnB of 1-,2-djchl qroet hane
Bl PYZ iddmp@raillrd /6T Hime thaf iPYH 2 3 14 5"

Oy -t Q&&K ) I 0198k Hh<Pfobtained with
gledl&m?ente%’l - a%pnopr ply%égst-eag?hr!% car bodi i m de
hiretr doillowiche cHaeraR(emiadtiasr nmediumis stirred at

thi,s, same te ratur or...1 hour .5 of _ . _AE .
N, OFui R h?P%EEFB‘S?yI@réOneMHﬁy&FOC%I ngfli mnd thed P 6
anf sof (Brdd hy| anieg & e85 added3pAf;t . & i (brogdf e, 2H) ;
hours at the sanme tenperature, 100 cnB of

éi- O okorethaneS a2 @ 4B@EAY Ehe 2B iorfatt c(Phade=i o-° HZ:

hed, w4 hg&, times ;100 B 9l ,Sat Wat gg, agueous . 93 (s,

§odi'um hydr ogencar bonate solution and then wth tw ce
160 ;cred 06f (bt eF = Af terHzepgd)at i 1h. bf (bxerd phastd) by

settling, the organjc phase,is i ed,Qver ghesi u )
s’ul’v’laétse%ﬂﬁqttré’t“b‘d ]g%d t hed@HeEnt r ated UNEeT 30 Beak;

& pregsur ©ce,he Hes} dubzot Bi nad + scpuNDE) ed by
flash chromat ography (silica, )
dxempdien e :hanEY FLOREABIL - [88/(52 Syt ims tlhragy - Inhethyl-1H-
' NG 4 N PNOHUE Ly ALY & PACEINT S £0din - 4 -
SRR PR T P oy L CRRPS IS Y £ in
I tHb41Qkndme d H- pyrrol o[ 2, 3-b] pyridin-2-yl) - 133 -
Stage 34(a): 4-Cyano-1- (toluene-4-sulfonyl)-1H-pyrrolo-

[2,3-blpyridine

To a solution of 10 g of 4-chloro-1-(toluene-
4-sulfonyl) -1H-pyrrolo[2,3-blpyridine in 200 cm’ of N,N-
dimethylacetamide, under an inert atmosphere of argon,
are added 6.9 g of zinc cyanide and 1.07 g of =zinc
powder. After stirring for 45 minutes at a temperature
in the region of 20°C, 2.4 g of PdCl,,dppf are added.
The reaction medium is heated at a temperature in the
region of 140°C for 1 hour 30 minutes. After cooling,
the reaction medium is filtered through Celite and then
rinsed with dichloromethane. 150 cm®’ of water are added
to the filtrate. After separation of the phases by
settling, the organic phase 1is dried over sodium

sulfate, filtered and then concentrated under reduced
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5, 6-di met hoxypyrrol o[ 3, 2- b] pyri di n-1-yl]-N net hoxy- N

nmet hyl acet am de are thus obtained. 0.1 g of this solid
is taken up in 2 cnB of pentane and then filtered of f
and drained by suction. The cake is then washed with 5
twice 1 cn8 of pentane and ¥¥en-oven-dried at 35C for

8 hours. 0.062 g of 2-[3-(4-chloro-1H pyrrolof 2, 3-
blrpgsudien- Aftler Tuseidi i thioxy - ipy r £bReh3 chrpafeodarphy. on

I'T-N et hoxy: N- net hyl.- acet am i St in i h
%/‘hec?’D PRBwi ﬁ%lgh'ar féélcéﬁa}ﬁ*%?ﬁ (%)hfl 1 W%’ec?% Jr%g by
¢390mMHZ 9 -e Tudft PPE) ,i 8 DVMBQ d6f 43 cYAnbnoddtciuene-4-
3H); 3.85 (s, 3H); 3.86 (broad s, 3H); 4.05 (s, ?3;) P
su2gopyidadHs pyziplo [, frRlpyriding 5'age  ofgaingd7 with

7.2, : ol S.o.lH); 7.93 (s, 1H); 8.06
E:ge %"Elé.‘*’gnﬁifhﬁg ;Ctlef.% %eglgjrso'ad m 1H). 15 - Mass
s pRaksugpekck raz=429 hi/z 45k Myeaky/z+8%¥*=399 (M - OCH3
+ H) +; z=341 (M- C3 +.  Exampl e 34:
(‘ZVCI"OEPSLVI‘ i['zlés?é:‘ dFE@%ﬁ%ﬁ -Rf’e?a}ﬁw Sl H
RUE" Ot GhSodnd) raylﬂ&;tﬁwéﬁxa% t¥olo[2, 8-b]pyridines is
- ylnethyl] am ne: 20 Stage 34(a): 4-Cyano-1 .
preparede-aceotdony | fo1 s r pspeesp Adesarihad pipi Rafent
sAl Ut i f 10 g of 4-chloro-I-(tol uene-
i’gsﬁl?’f/gﬁihﬁa%gﬁaﬁyrrol o[ 2, 3-b] pyridine in 200 cnB of
Nt¥gedi pai(by|:acat garbeldehyde-dn (itodntenst-fospHdanyd) - 1H-
argon, 2o are .added 6.9 g of zinc cyanide and 1.07 ¢
Y TFote [ udPYTAdiRe stirring for 45 ninutes at a
t enperat ur e, i EBeuEeBhobOf 1208 of. 4 -3 Wy IPACatpiza-
are added. The reaction nediumis heated at a
tiedodeatior e20 G ¢mie off egpbrert, 14D@=Foan] ipeFt FyFmosphere
m_nutes. After coolin t ction mediHmM L$o
1°|fl tHEY t B oﬁi‘gﬁt g etLgIge(j Fﬁe%%%ri%eg&ﬁw thﬁ 39°C, are
digeddlor assphape. 560 co® 0bfWAIEBAHI asadale@ 0% obyheveight

filtrate. After separation of the phases by settli.n
SRl Wriganii@ drekeene (i BEEET S Sha i NGUIER &0 miklites

Ll tef£d 20det PERpERAEERE, Atk UndSTihgduaed 1sl3emoved.

The temperature is allowed to rise to 20°C. The

reaction medium is stirred at a temperature in the
region of 20°C for 1 hour. The reaction medium is
cooled to 4°C. 1N hydrochloric acid is added dropwise
to pH = 6. The precipitate formed is filtered off and
then washed with 50 cm® of water and 280 cm’ of ethyl
acetate. After separation of the filtrate by settling,
the organic phase is dried over sodium sulfate,
filtered, concentrated under reduced pressure and then
purified by flash chromatography on a column (Si0,,
dichloromethane as eluent, Ar) . The fractions
containing the product are concentrated under reduced
pressure. 4.3 g of 4-carbaldehyde-1- (toluene-4-
sulfonyl) -1H-pyrrolo[2,3-blpyridine are thus obtained
with the following characteristics:

- Mass spectrum: IE m/z=300 M'; m/z=236
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pressure. After purification by flash chromatography
on a columm (Si02, cyclohexane/ethyl acetate, 75/25
by volume as eluent, Ar), 8.57 g of

4-cyano-| - (tol uene- 4-

sul fonyl )-1H pyrrol o[ 2, 3-b]P3Pidine are obtained with
5 the followi ng characteristics: - Mass spectrum |E
m z=294 Mrsop) 2=238/z£(0M; SRy +-; mled ;pe@M/+ base

eak The conpound .

E!:Esgy!_zl_éﬁ.l_&i. “2al épyrr096[(},'é.‘B]"'_B?P'rlaf‘ﬂé'zi'yl'&r'e(ﬁé’rlél(fne_q’-
§ﬁ§‘£&ﬁg‘i§1 -b 8 -pRe ri1aesS S -daTifd iFchd N patent 10 WO

03/ 000688 Al . "Stage 34(b):

4- Car bal defpdea | spﬂ.@tlj.@@e-qf S§|.180|gy| 9>f| K¥-carbaldehyde-1-

rcol o[2,3-b [ j-di o] f :
Ppigshes ooy B o S g, i
usdeemdnof neblluan@yspligtexr &b bheat gahmatphere of argon,
tenperature in the,region of -30C are adde d602¥v'gse £
sye5 29ARdf 2pLBAdTas Of 2660 HY SRE; YC‘§€| G%n° 1 g ©°

g:glrlée—@,%l(zg}@esu&ffto‘?{iét 146109 f@hed0 fdduiBsn amellum is
ame tenperature, the cooling bath is rempved. The .,
hempedatat e1R§°8l [fed3t bonkse ALLEIC. copding, r &dctdmpn of

mediumis.stifreds; at t ratyre_in t r.egl of.
¥8ESFor 190 @.C"?’heorfgag?gg’% n%gﬁgﬁklgs Q%%ol%%&%g' aBtreT
kNpaydtachl @ aacighaseaddpdsdtopihge the phiganic Hmse
precipitate formed is filtered of f anpd theg was hed h
WSt h BUlaths eYehat EPIANT 280 ITAT S ef hyFeB8dac Al e thED

AL YenteRR i | 0fngkt Nerddddddt € pResRirel.i NOThet N&residue
organi ¢ phase is dried over sodiumsulfate, filtered,

obtedmedat é¢ uhdéturstiededwptbssatbyhndethen. prhe fisalid

by .fl.ash chro ogr aph n_a.colum ' . 3
PR Ohath o S hE 2] Bt e wien, 20 om® of
@Myl it hes p3 oglust ar€ 1GanadRikcdlaer -Endar- I-e(hodetene -
pressure. 4.3 g of 4-carbal dehyde-| -(tol uene-4-

SulsndAEmyl) 5By ie B5 RIS HELng e2F RuEhys: Qe ned
s f0l4l,0M4 4 i std £Se. Mass spectrum | E
With, i, g, el gpiesi slisss
- Mass spectrum: IE m/z=344 M'; m/z=237

(M - C,H,80,)*" base peak; m/z=91 C;H;"
Stage 34(4d): 4-(1,3-Dioxolan)-2-yl-2-iodo-1-(toluene-4-

sulfonyl) -1H-pyrrolo[2,3-blpyridine

To a solution of 5 g of 4-(1,3-dioxolan)-2-
yl-1- (toluene-4-sulfonyl)-1H-pyrrolo[2,3-b]pyridine in
100 cm® of anhydrous tetrahydrofuran, under an inert
atmosphere of argon at a temperature in the region of
-78°C, are added dropwise 5.81 cm’ of n-BuLi (2.5M in
hexane). The reaction medium is stirred at this same
temperature for 25 minutes, followed by dropwise
addition of a solution of 7.37 g of iodine in 50 cm’® of
tetrahydrofuran. The reaction medium is stirred at
-78°C for 15 minutes. The cooling bath is removed. The
temperature returns to room temperature after stirring

for 2 hours. The reaction medium is stirred at room
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M- S02)+.; mz=91; C/H/+ base peak Stage 34(c):
-(1, 3-Di oxol an) - 2-yl - 1- (t ol uene- 4-

ul fonyl)-1H pyrrol o[ 2, 3-b] pyridine To a sol ution of

5.8 g of 4-carbal dehyde-I1- 5

(tol uene-4-sul fonyl)-i H pyr¥¥ of 2, 3-b] pyridine in 250
cnB of toluene, under an inert atnosphere of argon, s
aeppaddedra. ¥orcm® dfowtdyl| ehecyl yebl wahdroands 1§ ¢im” of
par a-tol uenesul foni c, acid. The reactiop.nedym,.i

Ry acasetasscars, Sdrin ALY S ORBBHI AGE B0 i SPases
10 wader: aigl, SQreBophatl by pleasé aties ageiaddesvedf tsydium
separation Of the phaSes by settlin%, t he organic
phafetei s fifrlkered eandodiuem s Fongeatratace  ¥adeRd qastired

BOCAFNER | STPY) (N iyt ePnoPe” ThisdoisY fa=ek

(
4
S

i tura eth The solid 15
ehtramaeegraphy t(@ied, ot cahdrbhenhanshed wiltien20 @rmgon) .
of ethyl ether. 5.3 ,%,of
Ihe1 BaR ok ain FOREIIENG ofhgn@roduct are concentrated

ﬁBtaké&f %&&c%f prdhe, 3sbbBy i dbhie sar(@ ,BhidE oxolan) -2-
(0]

alned w the followi ng characteristics: - Mss
yhect-doxdo -1E (odu@ne -sulyfomay) - T gywrroky [rate) +

k: mlz=91 H7+ S . d) - . wi
E’ﬁ’i’%%%in&ol%ﬁﬁﬁgh- -i% os?[f?%léol) lYelrFeh 4-the following
subratleriBdig:r ol o( 2, 3-b] pyridine To a solution of
5 of 4-(1, 3-di oxol an) - R
yl SPESTEM s u B A ZAT by 61 SPFS3 PSRN ri di ne i n
332500 £8P 20RYBLHeYS okt bibaial-4-dbddiE]e - e thoxy -

phere of argon at a tenperature in the
A8gpyrroilo [3,@ChIawr iatidal dr opwi se 5.81 cnB of n-Buli
(2.5M1in xane) ..The reactio [dmd S S S1H-
this sane Oerrﬁergf’a}'lglPBr ég mgrgfgastfj fddﬁ ?v\]ien[(fr‘%%ﬂ 1A
P eRwW1e 233G -adPyirianiref i SI8Wtdnn off DMF37 updefr isodidmeert
in 50 cnB of tetrahydrofuran. The react,on di um,i s
stmospiexe ofygarger BF nd nGEERSTRRETELGT nblq%atrﬁgilgn of

i&’?’?‘gyeg?’f‘fl Pgﬁdgﬁmﬁfc%kﬁifsee r @5 ULNS £t 05 5POR8 t @RPEIAS Wn€ of

g for ours. The reaction nmediumis
SMET.r efhat ne@otick36 medium is stirred at this same
temperature for 2 hours, and a solution of 11.8 g of
di-tert-butyl dicarbonate in 100 cm’® of DMF is then
added dropwise. The reaction medium is stirred at this
same temperature for 1 hour. The reaction medium is
poured onto 300 cm® of ice-water. The solid formed is
filtered off on a sinter funnel and then washed with
water. The solid is taken wup in 250 ecm’ of
dichloromethane. ‘After separation of the phases by
settling, the organic phase 1is dried over sodium
sulfate, filtered and then concentrated under reduced
pressure. 16.7 g of 1-t-butyloxycarbonyl-3-iodo-5, 6-
dimethoxy-1H-pyrrolo([3,2-blpyridine are thus obtained
with the following characteristics:

- Mass spectrum: ES m/z=405 MH'; m/z=349

(M - C,Hg + H)" base peak
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tenperature for 20 hours. 15 cnB of water and 15 cnB

of ethyl acetate are added. After separation of the
phases by settling, the organic phase is dried over
sodium sulfate, filtered and then concentrated under
reduced 5 pressure. The rest¥lie-obtained is purified

by flash chromatography (Si 02, dichloronethane as
gtuget , @gor): ThetfBatyilomyceshoaydi-fg S-ddnatdara-1H-
g;gff;gggsgggsgw% WIS SGsH Praspsyre. 6.28 g of

yl -2-1 odo- bpt @l ugra 1494 f Tyl )16.16 pyr rod o[12-t-3»b1.ﬂ:yloxy—
b] pyri di ne are thus obtained with the folh

chabarydr sticdo- 5, AvRuahRry U - B T e i WY Bidine

pea ) £
‘&DOE:{ ﬁgrbx )?car%nhr}g/c}r%;‘ls t“’é""%”‘éf%ﬁ}”%ﬁg,_ under an iner
airhr@ e 3o£- bkppni ditnea 1Eefipeaatalret iign thegrggapn of
dlmathox-IH- rroI032b] yrldln
DN‘Iﬂ0°l9ndé’]=reana‘il‘il|%ﬁ1tgr8PW6 Bhéfe * o8 sl ace
tfg:'ﬂi g?:‘ Ngfhem? egison nﬂfBuLZ.OC(:Lam agflechekopa) se The
n

e In 150 cnB of DM-. The reaction nedi un%
|x$asit:mdneactlurh| Bs saﬁérQGdt afpEhatufarmeot SR RSIre toT

das Iut| on Qf t yl A gardpnat erhe
i :b ko168 ﬂlc\iﬁ—e i's %%&ﬁ{%dd bdé'%g op\?\%gse The
'ﬁtlﬁiﬁjl WHhsles Stbrresecat tid® gsafe tleepeaneuradded,

f or hour. The reaction_nediumis d onto 300
cfrﬁilé?rwe}%e%t Y ‘Fﬁé sOf | d”?%?ﬁechg ng’é)enfl Iclmere%P Efthyl

S ta en up 1'n 250 cnB of dichl oronet hane.
eer sepanici ophaket helqaha@é%e®y oyert | isqgiwhe sulfate,

has dri ed | f |
TP (SR G P (PR - S0 (Thofy r¥idicad Ipidddure.
orHd rdsiade| Wﬂﬁﬂ]yh@ Ip).dmﬁ,eﬁd by chromatography

dlnethoxyll—l-pyrrolo[B ridjne thsobt |ned
Wid#P he digthIRHoRe 1é‘?‘i’l:s g/ﬁla % Ypectt as

%ﬁfgrﬁ: £05.M6n) m Zﬁ‘?’e‘lg fr&%lo%%d'ntﬂlﬂ'n@gﬁs e heegkroduct

are concentrated under reduced pressure. 8.32 g of 1-t-

butyloxycarbonyl—s,6—dimethoxy-1H-pyrrolo[3,2—
bl pyridin-3-boronic acid are thus obtained with the
following characteristics:
- Mass spectrum: ES m/z=323 MH'; m/z=267
(M - C4Hg + H)' base peak

Stage 34(g): 2-(5,6-Dimethoxy-1H-pyrrolo[3,2-blpyridin-
3-y1)-4-(1,3-dioxolan)-2—y1-1-(toluene-4-su1fonyl)-1H-
pyrrolo([2,3-blpyridine

To a solution of 12.12 g of 4-(1,3-dioxolan)-
2—yl—2—iodo-1-(toluene—4-sulfonyl)—1H-pyrrolo[2,3—
b]lpyridine, 240 cm’ of anhydrous DMF and 8.3 g of 1-t-
butyloxycarbonyl—s,6—dimethoxy-lH-pyrrolo[3,2—
blpyridin-3-boronic acid, under an inert atmosphere of
argon at a temperature in the region of 20°C, are added

60 cm® of saturated sodium bicarbonate solution and
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Stage 34(f): 1-t-Butyl oxycarbonyl -5, 6-di net hoxy-| H
pyrrol o[ 3, 2-b] pyri di ne-3-boronic acid To a sol ution of
16.6 g of 1-t-butyl oxy-

car bonyl - 3-i odo- 5, 6-di met hoxy-1 H pyrrol o[ 3, 2-b] pyridin

e 5 in 300 cnB of anhydrous38etrahydrofuran, under an

i nert atnosphere of argon at a tenperature in the

Legbog obf - H0OGK bs &t aiplkenylppbospbing) paléadivm. The

tributyl borate followed by 41 of . n- j G\,
FexghePn TRIIUTLatEi g‘ﬁ%ﬁbﬂl &Sggicr F ?%ﬂ’géséar‘?‘e&er
ESHE%%E ur epkor r&8c98 ofil NHeds uml ha sCo@onkegnitaidtdds under
renoved. The tenperature rises to -5C. 100 g of ice

aeduaddedpressireuedThy 100l craberingderisndJp ciP 1in
t hyl i sat | h b
RLpCHRY! orfCRhALE. A4 eloaenapatien dhyhheapbases. Dicer

, e organic phase 1s dri er sodi um
sephaheiohd Jfi Itiey qshasek thenseohténgy atbed omdemnic phase

reduced pressure. The residuye qgbtain i s rified
&Br oGS agPNET ( SPeR Ul ctﬁ“&%’hanﬁ%‘?ﬁ%ﬁol a§§/ Ogéﬁen
R¥n¥ehYiBrds ehigats, RHARBd Theekkagel.ONSThe residue

contal ning the product are concentrated under reduced
pbtssoed. 8s32pyrdfiedt-byo flash chromatography (Si0;,

b oxycar bonyl, =5, 65 di - H |l o 2

S]H-b%‘i d%/?wg%t‘%‘g%{)%f%g%l%lrgﬁépgé%{ﬁus 0 )t;%(lpne%?vw tvﬁojt'wge a8
toblkeawisng Shgserct ermhet | £eactidhss cxpectimimg EShel pa3fBict
MH+; m z=267 M- C4H8 + + base peak 25 Stage £
8xEg) CORCEBLEabPRet HBRGT| w%?v?%so[ LSBT | dh-i8 g o
Ys) 6456 KX AkAR M s 13 ( iU fpmyld - (4 3-
B ol (et i
4ipkolati) o2otydn)i- (toluene-4-sulfonyl) -1H-pyrro o[2,3-

-yl -2-j,0do-1-(tol yene- 4- fonyl)-i rr [ 2,63 ;
gﬂﬁyﬁl&’ﬁl& 2 ecm%%é’fs anﬁ%‘é{?f‘)ﬁéa zf% 8.9%89 of?blll?t?ung
bub¥a@resarddammy .- 5, 6- di met hoxy- | H pyrrol o[ 3, 2-
b] pyri di n-3-boroni c acjd, under, an inert atnosphere of
ar Q’@@Satspéqtéﬁﬁéré?t%rﬂb)ﬁﬁ?%]hém e'gib@r?eoﬁ’e?%C, are added

%% ﬁg 391 (158t W-alse G S0t BFA Hrakel SO g yORo B (3 ; 2 -
blpyridin-3-yl) -4-(1,3-dioxolan)-2-yl-1-(toluene-4-
sulfonyl) -1E-pyrrolo[2,3-blpyridine

To a solution of 13.5 g of 2-(5,6-dimethoxy-
1H-pyrrolo[3,2-blpyridin-3-yl) -4-(1,3-dioxolan) -2-yl-1-
(toluene-4-sulfonyl) -1H-pyrrolo([2,3-blpyridine in
450 cm’® of anhydrous dimethylformamide (DMF), under an
inert atmosphere of argon at a temperature in the
region of 20°C, are added 1.25 g of sodium hydride as a
60% suspension in oil. The reaction medium is stirred
at the same temperature for 45 minutes. 1.94 cm® of
methyl iodide are added dropwise. The reaction medium
is stirred at this same temperature for 3 hours. 900 cm’®
of water and 400 cm’ of ethyl‘acetate‘are added. After
separation of the phases by settling, the organic phase
is dried over magnesium sulfate, filtered and then

concentrated under reduced pressure. The solid obtained
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1.49 g of tetrakis (triphenyl phosphine) palladium The
reaction nmediumis heated at 130C for 3 hours. After
cooling, the reaction nmediumis concentrated under
reduced pressure. The oil obtained is taken up in 5

150 cnB of water and 100 tnB3®¥f-ethyl acetate. After
separation of the phases by settling, the organic

phage itiusatieidedi rovetr hgbdietuhesulaed ethdn | £l edradd offferand

d d . _TIh i.d
SBRSAncis | GIntr | 17 eh By G adn B PoTPBY ARy [ BaY -
gfy'i‘%l@c{gt, at 8/ g ehlsaronethgne 10/ % Dol amp- Bsyl-1-

uents, argon). The fractions containing the product
dtelueneentsaildenyidel H-aaussd pidossihloynidine gwafh the

- 6-di met hoxy- | H.pyr.rql o[ 3, 2-b] pyridin-3-yl)-4-(1,3
goé?SY&Pgnf- X ¥:-tlelgzltollf%n'e%-sulfonyl)-1I—I-pyrro|0[2,3
15 Ml r pleserane (TS /ebisENed  Woblset heedlo] | mizrg79 (M -
characteristics: - Mass spectrum ES m z=521 M+, base
Fetié% age 34(h):

thgeb- i T8Y hoxy -l 5MEL BY hek BoRY-AQm@lthyd - 1H-pyrrolo (3, 2-
=3 I)-4-(i,3-d| oxol an) - 2-y1-1-(tol uene-4- 20
bl piyordip-i3HyAY r-lo] (el verns Arsuh fanyl ABwpYXFeko b3 -

.5 of 2-(5,6-di Xy-

%iPH§396F6?§%2ﬁ%%$ﬁgﬂxr%f%yl)-4-(1,3-dioxo|an)-2-y1-1

- (tolgeng- 4ssuvhit 96H! )ofiH 13/52 of o[cX 326] (®yrd-dinetioxy-1-
450 cnB8 of anhydrous di net hy_If_ornan)iéﬁ;e) 4D&VF) (lr.(lnder an,
me thydr il Habwgsioier 8 - RImyant n 3 18hpet al hr 2 FHo¥pkan) -
589408 O AUenealse dfidethyl 258 Shr R0 i Sysbeiei asna

0% suspension 1n ol l. The reacti'on mediumis stirred

dn (250 same afnpetaabydrbfuras, matutestenpogagpgeofin the

Tl | 98! 9580 SA0CRgAPUFE dlhe SN YRGB
Q0@ cnBThefl wahetiand #EQignNB 05 esbytredetate wbs same
added. After separation of the phases by settling, ,
thEpergaNte finsd haund i k0 Gver rPa‘gm%l"r%?n%‘EFﬁf%\?g,cm of
S EBAg o R RI SO ddlisilon o e
phases by settling, the organic phase is dried over
magnesium sulfate, filtered, concentrated under reduced
pressure and then purified on a column of silica,
eluting with a 95/05 by volume mixture of
dichloromethane and ethyl acetate. The fractions
containing the product are combined and concentrated to
dryness under reduced pressure to give 9.9 g of 2-(5,6-
dimethoxy-1-methyl-1H-pyrrolo[3,2-b]pyridin-3-yl)-1-
(toluene-4-sulfonyl) - 1H-pyrrolo[2,3-blpyridin-4-
carbaldehyde with the following characteristics:

- Mass spectrum: ES m/z=491 MH'; base peak; m/z=336 (M
- C,H,80, + H)®

Stage 34(3): Preparation of cyclopropyl-[2-(5,6-

dimethoxy-1l-methyl-1H-pyrrolo([3,2-blpyridin-3-yl)-1-
(toluene-4-sulfonyl) -1H-pyrrolo[2,3-b]lpyridin-4-
ylmethyl] amine
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is triturated in ethyl ether and then filtered off and
dried to give 13.3 g of 2-(5, 6-di net hoxy-I-nethyl-iH
pyrrol o[ 3, 2-b] pyridin-3-yl)-4-(1, 3-di oxol an) - 2-y1-1-

(tol uene-4-sul fonyl)-1H pyrrol o[ 2,3-b]pyridine with

the 5 follow ng characteris4®cs: - Mass spectrum IE

nm z=534 Mt. base peak; m z=379(M - C7/H7S02) + St age

34(i) ro2d SeérEt 1eh hexy-d -1et hyth’- |6f pyyebbpidp2iamine in

b] pyci din-3-yl)-1-(toluene-4-sul fonyl)-iH pyrrolol2, 3-
iocaf pPEi dﬁ#&@%r%@?éfﬁﬂdeuﬁﬂe’é ?&yuil?eo’ﬁt o%/‘tTQ.SE gr&r of
3 64l Qg@ﬁg 3 i h i f 20°C, are added
fgr‘]:;ééf/ll ﬁql—l-ggyrr cﬁast,uzr:%]lp%rtl: deia nF%?;f’gl_ 2- (1, 3-di o;:ol an
9.2 g of 2- (5, 6-dimethoxy-1-methyl-1H-pyrrolo[3,2-
-yl -1.-(toluene-4-sul fonyl)-1H pyrrolol 2,.3- | dt e, _
Bibyagaing Som Ll sir v 4 S R Do PSS
LIph294eRn -af- cAdba1dethyiddednd9.¢l. £ off Sdodium sulfate.
hydrochloric acid. The reaction nediumis stirred at

Shigrdage i andriaund FoF £8hBANES 260TORD JEMRATETUTe-
and, 20 fcm%tggpﬁg' pé”d”ﬁ%$§£eoﬁrQOEQQﬁdboéﬁhﬁﬁride are

separation o ases ettling, the organic
pHded .i STHei edeaveiof0 madiewi ubssustireedfidt ertdte same

concentrat ed .under. reduced essur d.t.hen rifie
SRTRELHEHRE SPTsidh U Sy l}tqoci]gcr\}vl f’% ?%ﬁ'@%qb“%%vh&dfnga re
Hgsledr.e Ble ghebhpiogethananant eshylilaesisd eof Thand the

fractions containing the product are_conbined and
EdAsonteat 668 t ORGenEYALSd UWAERT cHRARECHr RRFITY and

i 9 £.42-{85,6 h 8i0,,
Jpeh, hS’)%?ig‘F-qr?& h%?-i Flash, (7OL9™3. prhroratogsaphy 18102
giohleremétiisneymtly1lH pyetake] 2, 30 3 pyr byi n-volume as

car bal dehyde with the faollow ng characteristics: r _
ns“ﬁ‘gct %P E8VHRI 22294 WS bgge e ;Oprﬁofg%%[z(-l\ﬁs's

A e tRAHSGR pik iy 1+ 1938813444 )3, rspsyeidon- Dfyl) -1-
cycl opropyl -[ 2- (5, 6-

ditmd tiemey-4-avatforyl 15y (2 6 gy e 4y - 1-
SiRRD ot Wi VPSP Sl g HhVS P beics:

ne -
- Mass spectrum: IE m/z=531 M*; m/z=475 (M - C;HN)";
m/z=376 (M - C4H:80,)%; m/z=321 (m/z=376- C;H¢N)" base
peak

Stage 34(k): Cyclopropyl-[2-(5,6-dimethoxy-1-methyl-1H-

pyrrolo[3,2-blpyridin-3-yl) -1H-pyrrolo[2,3-b]lpyridin-4-
ylmethyl] amine

To a solution of 0.11 g of cyclopropyl-[2-
(5, 6-dimethoxy-1-methyl-1H-pyrrolo[3,2-blpyridin-3-yl)-
1- (toluene-4-sulfonyl) -1H-pyrrolo[2,3-b]lpyridin-4-
ylmethyl]amine in 20 cm® of methanol, at a temperature

in the region of 20°C, is added 1 cm’® of 5N potassium

hydroxide. The reaction medium is refluxed for
24 hours. After cooling, the reaction medium is
concentrated under reduced pressure. The residue

obtained is taken up in 20 cm® of water. The solid

formed is filtered off on a sinter funnel. The solid
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To a solution of 0.141 cnB of cyclopropylamne in 6

cnB of dichl oronethane, under an inert atnosphere of
argon at a tenperature in the region of 20C, are added
0.2 g of 2-(5,6-dinethoxy-I-nmethyl-IHpyrrolo[3,2 5

b] pyridin-3-yl)-1-(tol uene-¥kut fonyl )-1H pyrrol of 2, 3-

b] pyri di n-4- car bal dehyde and 0.4 g of sodium sul fate.
ShthihBe iis ceakbnueg fhn 48 kodr ofatdicohoromethane and

tenpﬁrature. 6 cnB _of nethano] and O. 031.%q of sogi um. o
BoFBhy dPE deWaFET - addBE ARIFELt i RFRTRI o i 87480 r &
@5 hpgiﬁﬁ”%uy%éﬂgnxﬁfﬂégféé(En@4tﬁéﬁréoné@ﬁt&&ﬁeaﬂunder
P2hTof omet hane are —added. The precipitate formed is
teliterdd ptésandet heo fgive at® 4% @n&nt CYACSPPHITL - [2-

reduced pressure an h I.fi-ed by f A, -
i BB By - Y I PR e Gt T SEar o)
&ﬁ/-F,Qr%mqlequg 15 galnuenty@methydi mmihe 10 gvidfh the
cycl opropyl -[2-(5, g .

dphdoWang- IChagRiRFeT St yAS ol of 3, 2- b] pyri di n-3-yl ) - 1-
(tal,uene-4- I r ol ssdl@yridi Andppm) :0.32
yl rr{élt E‘% %f%%ntgrq‘{\?m&/t ﬁjmﬁ%{%fl é%b%g%c%ac?zct eri st ipc?s:)

NRSS 2specta. B8 (5 raE)=534. M (mf zTHY5 BVB4 (SheNfd;; 3-88
20 m z=376 (M-, C7TH/SO2) +, .M zz3 m z2z3(6- + -
Bése-”ﬂﬂéalé'ﬁ]ag@%o )s_, 2H)n',t 48’} ((s, 3§Y, 6%56%, J
Syl aps opyl) E27(.5,96-di,ﬁe.trh&xyzlanﬁrzhyllﬂ)bt 7.58 (s, 1H);
pyrrol o[ 3, 2- b] pyri di n-3-yl)-1H pyrrol o}bz, 3- b] yrk)di n-4
7. @ometshy| 1Hhn Be 035 (Fo aT30Pubi &% of LW 111]-8f (broad m

%ﬁ' opropyl -[ 2-

((‘l , 6- di met hoxy- 1-net hyl -1 H pyrrol o[ 3, 2- b] pyri di n-3-yl)

~ WMa(ds lsp@ra-rimsul TR mA =30 py Mol of/Z=3-23] pyri di n- 4

yl met hyI%am ne in,20 cnB of thanol, at a tenperature

in the Mgr dreHsi) 2ocPase 1 cnB of 5N potassium

3 pdlepgsie.  The (568Chiige LGy - thafll Dt yfnro A3, 2-

. r cooling, the reaction nmediumis

A powriddat St Y dH TRYRRP [ L RIRYT iR T4y ipethy] -
tained i.s _t i ' (;ngﬂ@epf water. The solid

i r_rxr'éo(fplqlso ﬁq?aéé's{eld%%lﬁ) a sinter funnel. The solid -

bthge 35(a): [2-(5,6-Dimethoxy-1-methyl-1H-pyrrolo[3,2-

b]pyridin-3-y1)-1-(toluene-4-sulfonyl)-1H-pyrrolo[2,3-
b]pyridin-4-ylmethy1]-(4-morpholin-4—yl-phenyl)amine
The product is prepared by following the
procedure described in example 34, stage (3), starting
with 0.15 g of 2-(5,6-dimethoxy-1-methyl-1H-
pyrrolo[3,2—b]pyridin—3-yl)—1—(toluene-4—sulfony1)—1H—
pyrrolo[2,3-blpyridin-4-carbaldehyde and 0.272 g of
4-morpholin-4-ylphenylamine instead of the
cyclopropylamine used in example 34, stage (). After
purification by flash-pack chromatography (S10.,
dichloromethane/ethyl acetate 80/20 by volume as
eluents), 0.06 g of [2-(5,6-dimethoxy-1-methyl-1H-
pyrrolo[3,2—b]pyridin—3—yl)-1—(toluene-4—sulfonyl)—1H—
pyrrolo[2,3-blpyridin-4-ylmethyl] - (4-morpholin-4-yl-

phenyl) imine is obtained.
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obtained is taken up in 80 cnB of dichloronmethane and

3 cnB of water. The organic phase is dried over

magnesi um sul fate, filtered and then concentrated

under reduced pressure to give 0.075 g of

cycl opropyl-[2 5 - 142 -

(5, 6-di met hoxy-|-nethyl - 1H pyrrol o[ 3, 2- b] pyri di n- 3-yl.)

- 1H pyrrofrak2, 13n:biepymbdahnée1ylir$etdf5ﬁs}cakﬁ Wit RO g& of

REDBFRDB) a5, 8 1 RePBRF L8y L OB EGE (i oA C:

? 8122 (r@o’le'g)odlu%r 8hotsnydtide 3_L£8ad316d(s TBé-I) readition
broad (s

3H; 6.99 (d, J = |—|)Th
ﬁeﬁ&u@d;s]stﬂlﬂkdﬁat]}gom7t§@p§§atgp§ foy gé Féu:ﬂﬂ e

8.03 r

§S@EF&8H1“FEF §%¢6%§r§§é§ aﬁge%bf?hﬂked ﬂﬂﬁﬁ%ure
Qﬁ%eﬂgﬁﬂﬁdéﬁﬁﬁiﬁhﬁéd is taken up in 5 cm® of water and
[2-(5,6-Di net hoxy-1-methyl -] H yrro

BPpyIY dP- SEPYL AFSHAT ot SELpRorParita. pimits yRases

53 4 l £t ageid8( nesium
r%!tg%ﬂré h%%é-Bgﬁe%ﬁﬁg/:l fijIﬂlf‘lflsg)!ayrrol o[%% 2- 263r ned

ls]up.)frat@ n- slyt¢red(taoimehben mrfwr)aqeﬁi pyﬂfisro[r?%-‘ced

b] pyr| di n- 4- yI th A4- | _)rﬁég -1H-

PRESHTGFur ct | s%gre% é’% oI | dvﬁwr?éi“}%wt r?)icedure

gﬁﬁ&r' i i 1343 - ySI)age— (tdlusﬂaﬂmglfﬂﬂh) -1H-
15 g of 2 5 -di met hoxy- | -neth

Wmnﬂb'[@:@ ]FIWITJE}?W“B‘* w3 mﬁtthJo?/ué'ﬁema gﬁ?}bﬁy?) 1H
"ﬁhlz’ 34 pyri&“ n- 4pca5 Rakdehyderand the272 gpXfowing

yl phenyl am ne i nstead of the
@ﬁmm&lsﬁuﬁm used in exanple 34, stage (j). After

purlflcatlo ashp chyc +aphy L 30(M
di chiM& PR atY ity v plEdy S0m

urre as
ey @F‘}/ %m 9 Q@ggsof Ml 2- E5ufBali nenhb%y/lznbahyl PQHK

pyrro 32- Fiyr":gﬁlnrﬁ-'?P%yAq-FJ{ t]ol%ﬁeﬁﬂ?lp# |3+§F5 g
Qé{ﬂI§L§f)ofﬁabyfgolo[§4g blpyridin-4- ylmethyl]-
(4-morpholin-4-yl-phenyl)amine:

a) The product is prepared by following the
procedure described in example 34, stage (k), starting
with 0.05 g of the [2- (5, 6-dimethoxy-1-methyl-1H-
pyrrolo[3,2-b]pyridin—3-yl)—1—(toluene—4—sulfonyl)—1H—
pyrrolo[z,3—b]pyridin—4—ylmethyl]-(4-morpholin—4—
ylphenyl)amine instead of the cyclopropyl-I[2-(5,6-
dimethoxy-1—methyl-1H-pyrrolo[3,2—b]pyridin—3-yl)-1—
(toluene-4-sulfonyl)—1H—pyrrolo[2,3—b]pyridin-4—
ylmethyllamine used in example 34, stage (k) and 0.4 cm’
of 5N potassium hydroxide. 0.04 g of [2-(5,6-dimethoxy-
1—methyl—1H-pyrrolo[3,2—b]pyridin—3—yl)-1H-pyrrolo[2,3-
b]pyridin—4—ylmethyl]—(4—morpholin—4-ylphenyl)amine is
obtained with the following characteristics:

14y NMR spectrum (300 MHz, (CD;),SO d6, d in ppm) :2.86
(m, 4H); 3.67 (m, 4H); 3.85 (s, 3H); 3.87 (s, 3H); 4.01
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The imne obtained is dissolved in 20 cnB of nethanol

at a tenperature in the region of 20C. 0.014 g of

sodi um borohydride is added. The reaction nediumis

stirred at roomtenperature for 24 hours. The 5

reaction medi umis concent rl#%®d under reduced

pressure. The residue obtained is taken up in 5 cn8
vwaiipf andi 30resd o, exhylsaa:emzu e2HNft Bk 92 (broad t,

0%,
t f th h
BRboe) b Prante el el e AL 1, F67R8S, o -

% ?ggongﬁytr@t 89 Yedergy rfogu@chgo pﬂpgssurgzl Qa05gg=0f2.0

mét hoxy- 1- met hy

nyrmﬁ@[gmsﬂ pyei gnms w)&mh(am bBhe- 8-9d fGhy1J-rH>-5
pyLi di t hyl 4- hol 4-
@fxphgki )%ﬁw glé (8T ai ne [ﬁﬁn t% 1h(e f(r)rrlrgvmonlgn

chapast efedtirasn: Jﬁs mMBS&99penHr jimm/ES260z 4863+ MH)**/ 2
m z=327 (M + 2H)2+ /2;m z=249.8 (M- CTHISO2 + 2H) 2+
pbageprsakpeak Stage 35(b):

Ef_a&élg 95”“ h? {?4': sﬂﬁiﬂ&hbﬂgpmtgk&&%m&[s ,2-b]lpyridin-
pyrrol of 2, ]pyrldln yl met hyl ] -

e4ym»|«pg¢%|,a dl-llyhcoplaMyLZ)-a'rh-ﬂéi 2T rplofife JIrlRpKidine:
prepare o 0 t izb

exanpl e 34 VXI(L{};& ré?%rtlf)ggggv\#t ﬁg Sr SQ%gfdlt eé:hoxy-
%)ﬁ/r rbg'lrgfgbggtbob)] Slhay:a--y-}) 4-| (1,3- dioxolan) -2- -yl-1-

in t

WPELQBGF2433 }lﬁy i) njéi'\?,/ﬂy) i .?zkﬁﬁ;ﬁ?ﬂf ony, %515';ch
é 1) Q@ nf ltgﬁ!b%%_gtﬁfret hfnCBE‘f:JeOPfQQYJJn[ & 52 fec, are

oxy- | pyrrol o[ 3 2b]pyr|d|n3yl)-1-
étidlederle.24 csnil fcffnyI'BAFl—l- Bher c;laa{cr«_t@rb]rp%@ Whnig. refluxed

£ B AR S DRI “Erel S o

E%n&n@‘r@'t@%t ho¥¥d8P reduced pressure The residue

1-nethyl -1 Hpyrrol o[ 3, 2- b] pyri din-3-yl)-1H pyr
obb]apyxﬁddlh84 t}ﬂhﬁé’t hyP] -¥21- BoF oqun Yia§F§h rr%ﬁ‘e of

ARSI, e PaRta S e Crgn
@tt&'ﬂhg 3. BHe( nfbrgldd)ic?: fades, i3H) dr8ed7 ¢eer 3Magnesium
Asr:ucl)_lfa_tel,drsflltered and then concentrated under reduced
pressure. The residue obtained is purified by £flash-
pack chromatography (8i0,, dichloromethane/methanol
98/02 by volume as eluents) to give 0.028 g of 2-(5,6-
dimethoxy-1H-pyrrolo[3,2-b]lpyridin-3-yl)-4-(1,3-
dioxolan) -2-yl-1H-pyrrolo[2,3-blpyridine with the
following characteristics:

- 'H NMR spectrum (300 MHz, (CD3;).SO d6, d in ppm):

3.83 (s, 3H); from 4.01 to 4.19 (m, 4H); 4.05 (s, 3H);
6.07 (s, 1H); 7.03 (d, J = 5.5 Hz, 1H); 7.37 (4, J =
2.0 Hz, 1H); 7.39 (s, 1H); 7.98 (d, J = 3.0 Hz, 1H) ;
8.09 (d, J = 5.5 Hz, 1H); 11.25 (broad m, 1H); 11.75
(broad m, 1H)

- Mass spectrum: ES m/z=367 MH'; base peak

Example 37: 2-(5,6-Dimethoxy-1-methyl-1H-pyrrolo([3,2-
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(s, 3H); 4.51 (broad d, J = 6.0 Hz, 2H); 5.92 (broad
t, 1H); 6.53 (broad d, J = 9.0 Hz, 2H); 6.70 (broad
d, J = 9.0 Hz, 2H); 6.97 (d, J = 5.5 Hz, 1H); 7.34
(d, J =2.0 Hz, 1H); 7.57 (s, 1H); 7.89 (s, 1H); 8.01

(d, J =5.5 5 Hz, 1H); 11.®¥%4(broad m 1H). - Mass

spectrum ES nifz= 499 MH+; m z=250 (M + 2H) 2+/ 2 Dbase

B?pkrE&&ﬁpbeyﬂ6 4-(1,3-dioxolan)-2-yl-1H-pyrrolo[2,3-
(5, 6- Dlnethoxy | H pyrrol o[ 3, 2-b] pyri di n-

BJ?V}"‘@’-PE 3-di oxol an) - 2-yl -1 H pyrrol o] 2, 3- b] pyri di ne:

10 To a soF Wl o faut125 0 ?,f ralrad- djfretﬂmmbwmg the
1H pyrrol o[ 3, 2 pyridin-3-yl) - (13d|oxolan) 2-yl -1

pr@beﬂueaed@ss:m:mﬂw in1expypiel 4L, 33639 ill) ne qt@rg:lng
of THF atate eratuelnt f _
rrgh adde'é| 952 cnB on.%TBAF L"Tﬁé:’ regc{“re%%o%g’—q' I'%Q%yl 1H

p%ka&@q 312 -k py24 diewss-y IAT-tier ( wasial ey 4 -témlfm;cl) of-
nmediumis concentrated under reduce res(%aq% The
r

r(ésﬁdééox@léﬁﬁ)nédyls-ltf%r@fﬁl{ﬁ}q B ardpstead
68 Of il o1 OF QHELBAREy1 Mber(s5 BnEfelca:Af- L ehyl - 18-

settfing, organi ¢ phase is dried over
pygnreibdm 20 bd plyfraitddn 3 4tlareid- erell udner coseeferyt eol H-

under essure. e re due obt ai ne .
B b o0 0, S S R AR | & G b in
dicahboeonmt hasesgRt hargl aaa/ 08.By emf unet asel pertagsium
to give 0.028 g of 2-

By AEOHa - 1H- Bypm 8[ 3(% b] ayr(|5d|6ndeﬂgﬂt)h°4<y(-11'§*ef§w1 1H-

gg,|('%?%\I}V'%ﬁg cha gﬁﬁiﬁﬁ;? 1% _% i %%p%%%ﬂ Sgbgl i

pERIP 1230, a@b]q:qu;m@ sssaoh(tsalnaag withonthe 0 Eald owing
4.05 (s, 3H ; .07 (s, 1H); 7.03 (d,
Eharéﬁ%eﬁzl@t $7.37 (d, J = 30 2.0 Hz, 1H); 7.39

(siyllMr & t(:_GlmJ(§o6 fuklz, (Bd)) .$b 086 (da in—p@nﬁ 3.84
Hz, 1H); 11.25 (broad in, 1M2?f 11.75 (broad m 1H)
Mess 3bectY B8 ES, nBEX36% 06+ (dastheakr ERafpLe 3P 4.16

Al a8 ”?.tJ‘PXYs,' TRY byb- bl I ALLB 2571445 nz, 1m);
7.33 {(d, J = 2.0 Hz, 1H); 7.59 (s, 1H); 7.92 (s, 1H);
8.10 (d, J= 5.5 Hz, 1H); 11.75 (broad m, 1H).

- Mass spectrum: IE m/z=380: M' base peak; m/z=337 (M
- C3H;0) "

Example 38: 2-(5,6-Dimethoxy-1-methyl-1H-pyrrolo[3,2-

blpyridin-3-yl) -1H-pyrrolo[2,3-blpyridin-4-
carbaldehyde:

The product is prepared by following the
procedure described in example 34, stage (k), starting
with 0.1 g of 2-(5,6-dimethoxy-1-methyl-1H-pyrrolol[3,2-
bl pyridin-3-yl)-1- (toluene-4-sulfonyl) -1H-pyrrolo([2,3-
blpyridin-4-carbaldehyde instead of the cyclopropyl-[2-
(5, 6-dimethoxy-1-methyl-1H-pyrrolo[3,2-blpyridin-3-yl) -
1- (toluene-4-sulfonyl) -1H-pyrrolo([2,3-b]pyridin-4-
ylmethyl]amine used in example 34, stage (k) and

0.82 cm® of 5N potassium hydroxide. 0.1 g of 2-(5,6-
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b] pyri din-3-yl)-4-(1, 3-di oxol an) - 2-yl - 1H pyrrol o[ 2, 3-
b] pyri di ne: The product is prepared by foll ow ng the
procedure described in exanple 34, stage (k), starting
5wth 0.05 g of 2-(5, 6-dinmethoxy-|-nmethyl-IH

pyrrol o[ 3, 2-b] pyri di n- 3-yt )245 (t ol uene- 4-sul fonyl ) - 4-
(1, 3-di oxol an)-2-yl -1 H pyrrol o] 2, 3-b] pyri di ne instead
af mtbRogYC L opeepyl - B pyra-cdicnist, royol-dyriatind 3 1¥3) - 1H-

BV pgtPaPop2BA PHFB P AP S e (ESAHHPd | With

t /., cnB of 5N pot
B e B B e e Mot hoxy. | - ot hyl L1

yfmmssﬁe@q:pymu (ﬂsaosMW) ACD1) BQi rolchrF)n?_EIgﬂi 1H

ol of 2, t d -

A s SCLRN U ey Rk Wit RN

356 gﬁz d%mn, pzm)g%. fcs&i ::ngs, 3H)8: S(d%g 0;- 3H)¢H)Hzc>6 1H) ;

S, ; rom 4. 0 . ; . , ;

% 02 '(_Pl?r:oai’d{)d §.325(8, 1 =1»(-’om5 F2.331’(1225 38:3%. Sy 1H)
7.92 1 20 8.10 (d, J= 5.5

él?) 1fl—|) %%]c_)%%gllH)l )7.92 (s, 1H); (

(broad m 1H). - Mass spectrum |E
Al Mas80 spetthare [J&Eak; m/A=ATB M’ ( MbaseCpE@®) + Exanpl e

8. 2-(5 Di h t hyl ; -
M r‘;& I(Zlg)ﬁl)gr ngFx F%\o ] B—ﬁeltgiﬁ[-}nzfgrrolom 2
Mbwldawmyﬂhamxpwmm K (5 plgerti din 04y DM ng t he

procedur e descrl bed in exanple 34, stage (k), starting

Wethapol :qg

2- (5, 6- di mathaxy | o3 2 (5 e dinerhony.
b] pyr i di n- IQ%(T!’% Holn s S Tty Pr T o a5

aomwﬂwmmnm@ymmwnhw pyTro Si3,3-

|
%C ?:pr e W%ﬁ?qbar}ﬁmd? Hpyf r%'f'o[%ﬁ 7% kb%/r%?ldl A y?) em’
ofl- éi&ﬁl@f&nétﬁéhﬁé onyl) -al H gypeeheize3-i] pyhe dregdon of

yl met hyl ] ami ne used i n exanpl e 34 st age O 8
8RS Of 318 pedses uP IR &ki /E Fodigmpf e (qcé%;{‘  rhe

reaction medium is stirred at room temperature for
24 hours. The reaction medium is concentrated under
reduced pressure. The residue obtained is taken up in
10 cm® of water and 20 cm® of ethyl acetate. After
separation of the phases by settling, the organic phase
is dried over magnesium sulfate, filtered and then
concentrated under reduced pressure. 0.045 g of
[2- (5, 6-dimethoxy-1-methyl-1H-pyrrolo[3,2-b]pyridin-3-
yl) -1H-pyrrolo[2,3-blpyridin-4-yllmethanol 1is obtained
with the following characteristics:

- 'H NMR spectrum (300 MHz, (CD;).SC d6, d in ppm):

3.84 (s, 3H); 3.88 (s, 3H); 4.05 (s, 3H); 4.82 (broad
d, J = 6.0 Hz, 2H); 5.32 (broad t, J = 6.0 Hz, 1H);
7.04 (4, J = 5.5 Hz, 1H); 7.21 (d, J = 2.0 Hz, 1H);
7.58 (s, 1H); 7.89 (s, 1H); 8.07 (4, J = 5.5 Hz, 1H);
11.6 (broad m, 1H).

- Mass spectrum: ES m/z=339 MH' base peak
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di met hoxy-1-net hyl -1 H pyrrol o[ 3, 2-b] pyridin-3-yl)-1H
pyrrol o[ 2, 3-Db]pyridin-4-carbal dehyde is obtained with
the followi ng characteristics: - 1H NVR spectrum (3 00
MHz, (CD3) 2SO d6, d in ppn) : 5 3.88 (s, 3H); 3.90

(s, 3H); 4.10 (s, 3H); 7.5214@,-J = 5.5 Hz, 1H); 7.61
(s, 1H); 7.84 (d, J = 2.0 Hz, 1H);803(s,1|—|)
Bxafp(d, 40% 5[5-K5, GiH)LmetlloxS'Exl(-Sletiml 1H-parr15>1°[3 2-

gim(r 51%(3::.%9@ ﬁpyrxpo%f:t{zu'g oyl Za100s N1 base

[na b1 ﬁm@ln@et hoxy-1 - met hyl -1 H pyrrol o[ 3, 2-
b] pyfidin-3-yl)-1Hpyrrol o[ 2, 3-b] pyri din

@Mﬁo_(ﬂha[&‘ol(étvﬁoﬁle\ﬁ OFFY - ‘6‘[9‘:2‘1’(151@\/@]%?’&%5/3 2-
5 I
?g' %pynlj;jl n- iq'cgé%]]%ﬁeo%l% i N %%9 o]th: {é\ﬁjégtgﬁg-
Bnglﬁﬂ?-wzfgwﬂ%e o:atmea tenperature in the
region o i s added 0.012 f di .
bor ohydri d&° ﬁeSOFBS&PPor?frTE{i % Ofss@tl (%:Pesd—ddtmertgborﬁy-l_
h%% qat g Z)a/fx‘%"ol oy 8 f £80H] P Meglb Liehé- 4 -

conc ntrat under ZO re uced pressure. The resjdue

shuflfiomed )i-S R-gerrake |2 310l RyBLGinewd cra bRl 9OhYA8 of in
hyl ;acet at e, ter r e

g@ fW\n& E%Fb banfc phé%eéghggﬁgEuggodg?aﬁgéngé?&%n of

sulofgt eisf laJdd%l’d%dO ané gheyt hnpdcerylanddeurgeiraddimeite .

pressure. of 25

sfe@-%lrﬁ!t Ly gt hhear e ptr 8PS F3 F2%0 3R Mot RE 3. The
wah&*#]&y frﬁeﬁﬂlm? Ps blayebdt paded! hﬁ&b&a&@ddc&ad) rinedre .

ow ng characteristics: - 1H N ectrum
ﬂdﬂz:,dl(e::[ﬁ)t?m% id Eekppnpp 3mBALQ M3 watgy and

(Zr’if) 35’% 5&%311 , }‘_’l?]‘eﬁ"@%é (HE” Cf%% ; Sq‘zf_cb@fa(tdl’cﬁbozé'%j [the

?has]é'é) b} 2éet(lﬂllr~ig ZHe Hzrgahﬁc ph&se (ds 18yied. 89ver
s, 1H) 8.07 (d, =55 11.6 broaq:
Ifﬁ)gne—snmssstﬂo%%wun#ltseﬁ%é §§§ ﬁh?nbé‘é’é‘ ‘%émder

reduced ©pressure. 0.510 g of [2-(5,6-dimethoxy-1-

methyl-1H-pyrrolo([3,2-b]lpyridin-3-yl)-1-(toluene-4-
sulfonyl) - 1H-pyrrolo[2,3-blpyridin-4-carbaldehyde oxime
is obtained with the following characteristics:

- Mass spectrum: ES m/z=506 MH'; base peak

Stage 40(b): [2-(5,6-Dimethoxy-1-methyl-1H-pyrrolo[3,2-

blpyridin-3-yl) -1H-pyrrolo[2,3-blpyridin-4-yl]-
methylamine:

To a solution of 0.56 g of [2-(5,6-dimethoxy-
1-methyl-1H-pyrrolo[3,2-blpyridin-3-yl)-1-(toluene-4-
sulfonyl) -1H-pyrrolo[2,3-b]pyridin-4-carbaldehyde oxime
in 30 cm® of ethanol and 25 cm® of water, at a
temperature in the region of 20°C, is added 0.216 g of
zinc and 12 cm® of concentrated formic acid. A further
0.216 g of zinc is added and the mixture is stirred for

a further 24 hours. The reaction medium is stirred at

this same temperature for 24 hours. The reaction medium
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Exanpl e 40: [2-(5, 6-D net hoxy-I-nmethyl-IH pyrrol o[ 3, 2-

b] pyridin-3-yl)-1H pyrrol o[ 2, 3-b] pyridin-4-yl]-

net hyl am ne: Stage 40(a):

(2-(5, 6-D nmet hoxy-1-nmethyl -1 Hpyrrolo[3,2- 5

b] pyridin-3-yl)-1-(tol uene-843utfonyl)-1H pyrrol of 2, 3-

b] pyridin-4-carbal dehyde oxinme To a solution of 1 g

ok [ i1 bralt Tethesygh- Celite and the filtrate is

met hyl - | H pyrrol o[ 3, 2-b] pyri di n-3-ﬁy|s)-1-(tol ene- 4- L d

SORFERFIFREe pyRRBEE[ 2 TEBIGRA | dPHESEY Srbal teflydd 91
. Qf e e At EIRERat el Lorhdt & I 0810,,

égtggggg?l%spglg&e é(%fféﬁgflg}é hydro]f(ly?&gm ne geaphg! 0 :

Ky ehdolromeittane /ftet hagedt | on medi um3% Heat ed at 50C then

for. 24 hours. Th r.eact. Qn ' ' on t/r at/ed
e Tl R SR st Sk S T T C
HB ch 02 @it aefe Mrltaradld) 2% S5Gueows ammonia 100/10/2
di chl oronet hane. After separation of the ghases b

byt t hymet hes orgfatfRt Hhadd )is dFeedrEFeA rra%%%?‘%‘ﬁﬁi 18
|f.ate, fiddered d (of tr wedugegdo,,

3adllr oG T B SIRRERACE (oo e aptpcutsdo;

AR ichylorlontemars /ofek a2 8 %li ag@ephip- amosligertt®/ 4@/ 1.5

sul fonyl)-1H-pyrrol o] 2, 3-b] pyri di n-4- a Y _

&Y ﬁ%’l“}“le dht a%/:[l‘é‘ﬁn thgf Ee ¥’0I0Iqoﬁ r?gjc'c azgr!asg’fg;réjls Sthoxy

1 Mt 51,396 W IES 1§ 2506 dbtieiese- eBRoDy BYelH-

40(b): "[2-(5,6-D nmet hoxy-1| -nmethyl -1 H-pyrrol o] 3, 2- .

pypyacild 12, 3y hpyridiyré orbl mechgl aping  igi erajned pgith

TRl thon :ngTocr?arsé)ééjéff&Pésp- 56 g of [2- (5,

&0 st OXY-

1- fEt NMR- kpepytual dB33,02 Mbzpy r(Qhsn-S0 yd§ » 14 (inl ppme: 4-

sul fonyl)-1Hpyrrolo[ 2, 3-b ridipnz4-carbal dehy .

Sxibie Y‘T’n 38 gng? o’?aet%ﬁano# a”ndgzgzc r(ﬂaéawa (er%%a{t’ at 02

?(%,t effper &b Upg 4§, t e J eginmpf 20C; s2addeddad?ls, giH);

0 zinc and 12 cnB of concentrated formc acid. A

flurdthefs, 01H16 §-68 zisw 18) ad8e@6ard@ t e i 2t gr &13.s 1H) /

Sitsli ré('e&%fcr & f )t her 24 hours. The reaction nmedi um

i"s st re%a%t " thi's" sane tenperature for 24 hours. The

reagddsp@stizii: 187 m/z=337 M base peak

Example 41: [2-(5,6-Dimethoxy-1l-methyl-1H-pyrzrolo[3,2-

b]pyridin-B-yl)-1H-pyrrolo[2,3-b]pyridin-4-carba1dehyde
oxime:

The product is prepared by following the
procedure described in example 34, stage (k), starting
with 0.1 g of 2- (5, 6-dimethoxy-1-methyl-1H-pyrrolo[3,2-
b]pyridin—3—y1)-1-(toluene-4—su1fonyl)-1H—pyrrolo[2,3-
blpyridin-4-carbaldehyde oxime instead of the
cyclopropyl—[2—(5,6—dimethoxy-l—methyl—1H-pyrrolo[3,2—
b]pyridin—B—yl)—1—(toluene—4—su1fonyl)—1H-pyrrolo[2,3—
blpyridin-4-ylmethyl]amine used in example 34, stage
(k) and 1 cm® of 5N potassium hydroxide. After
purification by preparative LC/MS
(acetonitrile/water/trifluorcacetic acid as eluents),

0.040 g of {2- (5,6-dimethoxy-1-methyl-1H-pyrrolo([3,2-
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is filtered through Celite and the filtrate is
concentrated under reduced pressure. The residue
obtained is purified by flash-pack chromatography

(Si 02, dichloronethane/ met hanol 95/05, then 5

di chl or orret hane/ et hanol /4 ri48 hyl ani ne 100/ 10/ 1, then
di chl or onet hane/ net hanol / 285 aqueous ammoni a 100/ 10/ 2

BYpyeh HiE-8Syeh UQHt—?JyrAro)lo Bhe -rbelsp}dueinb{& crtecbabdehyde
agaln purified b sh- pack chronatogr

@ﬁF—B?oﬁﬁt ﬁaﬁélpﬁét Wahd e & ohIayias éearls 1cdl
49@& éﬁé@ﬁ@ﬁm\m!% Mz €| w@ﬁgﬁzsd\rae 040309 pin) : 3 . 86

lsneBiElyI-Ij—l-amdbd; 33%l) );- B (A% (J%ne3m3ul7f gyl §daHr = 5.5

”O| he %0‘11)4 ow“ gjcﬂaf?a%:/ ]e FSt I}Qm nﬁﬁj K)/gt gpggtqrum

((_3,001M7|Z s(@@)(ciESQIdﬁ 54 si mzp,IOm)H) 1583483 (65, 18H);; 11.55
8 (s, 3H); 4.02 (broad s 4 05 (s, 3H ; 7.08
((broad-ss 3H)z, 11HB5 (orprd Hffoélc}{s 1H) : 7.58 (s,

H)das %?) %&lfui'nH) S8 06 (Qn 21—3'525 S5 HigrrlH) ;padd. 6 peak;

ss spectrun1 |E mz=337 M' base
m¢ak220 Bxdmphe 24002 / 2

E%g&%EgFELgEthiéy(% geb Lﬂkgyatgéﬂﬁ§fglﬂ-pyrrolo[3 2-
¥ 9 QB2 y3-) Ry by KA -3 Jdehyikdin ok yime Hlnel ] -

pro uct is prepared by follow ng the procedure
désmlllﬂ-éxén%&e@zaﬂ-)aﬁ%(k) starting 25 with

Bekgh %s &5, 0ErEIBMIRy I b ko .-
b D??1?W4“§ﬂf)bg]-gmm1XMHlﬁntlﬁaﬂ) ofHtpgrrolo[2, 2? -

B By iR -4 yiipepad - G { iy T e it fplde 5
30 b] pyri d"1f1‘1e4 ?faa&ad]qra N MgRerdd %arrmcﬂﬁﬂung the

stage (k) and cnB of 5N potassiumh oxi de,. After
ponocledyate oﬁebgrpb@@apgt|anmp}gfs4 stage starting

R 5002 T SRS A S B,
b4%yrid1n 3-yl) - 1—(toluene 4- sulfonyl) -1H-pyrrolo[2,3-
bl pyridin-4-carbaldehyde and 0.196 cm’ of 4-morpholino-
benzylamine instead of the cyclopropylamine used in
example 34, stage (j). After purification by flash-pack
chromatography (SiO,, dichloromethane/methanol 98/2 by
volume as eluents), 0.031 g of [2-(5,6-dimethoxy-1-
methyl-1H-pyrrolo[3,2-blpyridin-3-yl)-1-(toluene-4-
sulfonyl) -1H-pyrrolo[2,3-blpyridin-4-ylmethyl] - (4-
morpholin-4-yl-benzyl)amine is obtained with the
following characteristics:

- Mass spectrum: ES: m/z=667; MH’; base peak

Stage 42(b): [2-(5,6-Dimethoxy-1-methyl-1H-pyrrolol[3,2-

blpyridin-3-yl) -1H-pyrrolo[2,3-blpyridin-4-ylmethyl] -
(4-morpholin-4-ylbenzyl) amine:
The product is prepared by following the

procedure described in example 34, stage (k), starting
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b] pyri di n-3-yl)-1H pyrrol o[ 2, 3- b] pyri di n- 4- car bal dehyd

e oxinme is obtained with the foll ow ng

characteristics: - 1H NWR spectrum (300 WMHz, (CD3) 2SO
dé, d in ppm :3.86 (s, 3H); 3.88 (s, 3H); 4.08 (s,

3H); 7.15 (d, J = 5.5 5 Hz}42Hy; 7.55 (d, J = 2.0 Hz,
1H); 7.59 (s, 1H); 7.92 (s, 1H) ; 8.12 (d, J 5.5 Hz,
Milkn 8.4d.¢s,glH); ol. 55 [6br(®36¢ -8 imbit)hoxtt 185e(tirydadL H-
m 1H). - Mass spectrum ES mlz=352 M+ base eaki
RYZZ24 P (3, vl paisiny- 37 i) Baafffiene-4-sulfonyl) -1H-

- (5-6-D e =:| etV rol ol in-4-vl-
%%53% ?)ilg)i [r? -’g? ?ﬁ%ﬁ%ﬁ r4o?%][r‘¥2%%3%]pytr?drﬁ?f%¥?/ﬁr%t% ]-
bénmyilpholine 4- jinseead ) afi ne:thst ageydd@@ropyl-[2- (5, 6-

2- 6- Di et h -l - net hyl - i H pyrral 23 .
BBy o e e bR s in s oty ot s,
1% Aliewel-di-rnA-panTah hilH -dyr reT @ te) 3 fb Ypyt béhayi ) am ne

The product is prepared by follow ng the rocedurkg
gagetiydd aminexarpied 34inst fFxamghe stbr t i RgAIHI t 9. 1 and

f, 2: 65, 6-ci -4 - = ] I HhO 3
%]'gfr i%g?n-bg-yi ;il : E oﬁiulgﬂg%g&éﬂa{( oﬁgl )b :Ogl-bpgrzroc;fl 0
20 mejtdydydi e tdarlbal Higdypoeo a3 (2 9o ynBd oh -3 -y1
4- nor phol i no- .benzy|.,am ne Jinst.e of . the a1
SOy B R AR 141 YIRS Sl Semae R A W ber
Bz 19@iniiofe by §kash-gmcdinadir omatiesr aphyhéSi 0Zollowing
di chl"or onet hane/ net hanol 98/ 2 by vol une as el uents),
ehezrafeafigtdiqss, 6- di met hoxy-1- 25

methy b Hopyr [ 3,240 ri diqs 3-ah)ad- (§0 af.

sul o{rWF) Sﬁ%ﬁ&%}&r glgéo[ 12@%3- g]dpi)))?ffgd# nc}gd:'- y(? rr%sftfﬁg}l’%]“fl
G4-0eno(phokin-4-yleberbybrdniae 2H) pbBaifRed(mi t BH)he 3 .83
foll owi.ng characteristics:_- _Miss spectrum,_ES:

2 =68 'gM-'1+;880a 8 pedld ‘303S?§ge&ff?ad§: SMamy e.01 (s,
20 (;5. §; 8% melhoxy - L- metshyiz | Hopyrrof ad@. 24, J = 5.5 Hz,
b] pyridin-3-yl)-1H pyrrol o[ 2, 3-b] pyri di n-4-yl nmeth la'gree
Q) orphRR | fd4- Yl er®yd ) Bai n@H) The odiRt ¥§)ybr p&@fed(s,

ECTL N L

1H)

2-(5,6-
2,3
-1H-

- Mass spectrum: ES m/z=513 MH'; base peak
Example 43: [2-(5,6-Dimethoxy-1-methyl-1H-pyrrolo[3,2-

blpyridin-3-yl) -1H-pyrrolo[2,3-b]lpyridin-4-ylmethyl] -
[4- (4-methylpiperazin-1-yl)benzyl]amine:
Stage 43(a): [2- (5,6-Dimethoxy-1-methyl-1H-pyrrolo[3,2-

blpyridin-3-yl) -1- (toluene-4-sulfonyl) -1H-pyrrolo[2,3-
blpyridin-4-ylmethyl] - [4- (4-methylpiperazin-1-yl) -
benzyl]amine:

The product is prepared by following the
procedure described in example 34, stage (j), starting
with 0.1 g of 2-(5,6-dimethoxy-1-methyl-1H-pyrrolo(3,2-
blpyridin-~3-yl) -1- (toluene-4-sulfonyl) -1H-pyrrolo[2,3-
blpyridin-4-carbaldehyde and 0.209 cm® of 4-(4-methyl-
piperazino)benzylamine instead of the cyclopropylamine

used in example 34, stage (j). After purification by
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with 0.03 g of [2-(5, 6-dinmethoxy-I|-nethyl-IH

pyrrol o[ 3, 2-b] pyridi n-3-yl)-1-(tol uene-4-sul fonyl)-1H
pyrrol o[ 2, 3-b] pyri di n-4-yl met hyl ] - (4- nor phol i n-4-yl -
benzyl )am ne i nstead of the cyclopropyl-[2-(5,6 5

di met hoxy- 1- et hyl - | H-pyrrolégS 2-b] pyridin-3-yl)-1-

(tol uene-4-sul fonyl)-1H pyrrol o[ 2, 3- b] pyri di n-4-
¥lleebhyakxm ne used |n e:twrpﬁaa:dgfh;assmage (k) and 0(3802,

cnB_aof 5N potass um dr.oxi 0.,013 2-
drrstrrper %ﬁéﬁ{ s B00R8. %, sYitineh a4t isTugyes)
$00g - (5 6 dlmethoxy 1- methyl 1H pyrrolo[3 2-

pyrrolo[2 3 b]pyr|d|n -yl met hyl ] - (4- nor phol i n- 4-
bé@ml)dam-@emlé -dbt G Heteng t4r ?e‘#éf@%ﬂ )omf‘ﬁgPYrmlg [2,3-

g}@ar act ri s4t| %MW %»—ﬁé)%@é%%ﬁg&%g % ;go

z%zlﬂi)lana,xﬁs 15s(s, Hhaided8 (itdH); Bhes (tﬁqjla)epwing
; 4.01 (s, 3H); 6.89 (d, J =8.5 Hz, 2H); 7.06
G&larfct%”f?tl-}fs 1H): 7.22 (d, J = 8.5 Hz, 2H); 7.24

LS é%% %eé@rﬁﬁ E@H)ngéighds MEH) mBzOMGd7 M=4+5.251) %
- Mass spectrum IgS z=513

M—I—e e M E>m/r‘qa=t33634{¥ (M - C;H,S0; + 2H) 2

5, 65 th 8- -
ki GERPL R M R A s mrcia 9.2
B et rst et Tl L F Pyt Lol 3. 2. ﬁ‘éme“@“" i

met hoxy- | - e 0
H]ﬁfyﬁﬂ%%ﬂ’)ﬁgr%’i’&'ujerﬁél 4b§‘g¥¥{)ﬁ %n?r-l- pyrrol o[ 2, 3-
b] pyri di n- 4pyd ”ﬁﬁxtlyddct[ 4-4- r@_tgygﬂg@er@gl nfci];]yd;v)zng the

benzyl ] am ne: product is prepared by follow ng the
mmﬂune désscribleddi Ane>exspilapB4 st a5agej )(k)st a‘i‘ﬁ%’@lng

tgghdloﬂepﬁogy -t hyl -1 [I—?l-—pg/r rol ol[née%hoxy L-methyl-Li-

kﬁy%dldi s 323 )pyridoh uengt ﬂ-sukt@méx)xelt-l- py1fonpu 3H-
b] pyri di n- 4- car bal dehyde and 0. 2 nethyl
HyparaQ %)%é?ﬂz@ﬂ%%ﬁ%‘ﬁﬁﬁ‘é%%lh}ﬁ*] T ﬁ‘é &‘31/01?‘%}5 byl am ne

%éggefi]z FHARP piéhzo PARIAE) inbtE8E BY ItHL Ay @Top¥opyl -
[2- (5, 6-dimethoxy-1-methyl-1H-pyrrolo[3,2-blpyridin-3-
yl)-1—(toluene-4—sulf0nyl)—lH—pyrrolo[2,3-b]pyridin-4—
ylmethyllamine used in example 34, stage (k) and
0.471 cm® of 5N potassium hydroxide. 0.008 g of [2-(5,6-
dimethoxy-1-methyl-1H-pyrrolo([3,2-b]lpyridin-3-yl)-1H-
pyrrolo[2,3-blpyridin-4-ylmethyl] - [4- (4-methyl-
piperazin-1-yl)-benzyl]amine is obtained with the
following characteristics:

- 'H NMR spectrum (300 MHz, (CD;).SO d6, d in ppm):

2.20 (s, 3H); 2.43 (broad m, 4H); 3.08 (broad m, 4H) ;
3.67 (s, 2H); 3.83 (s, 3H); 3.88 (s, 3H); 3.97 (s, 2H);
4.01 (s, 3H); 6.88 (broad 4, J = 8.5 Hz, 2H); 7.07
(broad 4, J = 5.0 Hz, 1H); 7.21 (broad 4, J = 8.5 Hz,
2H); 7.25 (s, 1H); 7.58 (s, 1H); 7.89 (s, 1H); 8.04
(broad d, J = 5.0 Hz, 1H); 11.6 (s, 1H) .

- Mass spectrum: ES m/z=526 MH"; m/z=263.7
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fl ash- pack chromat ography (Si 02,

di chl or onet hane/ net hanol 90/ 10 by vol une as el uents),

0.083 g of [2-(5, 6-dinethoxy-I|-nethyl-|H pyrrol o[ 3, 2-

b] pyridin-3-yl) -1- (toluene-4-sulfonyl) -1Hpyrrolo

[2, 35 - 151 -

b] pyri di n-4-yl et hyl ] -[ 4- (4- met hyl pi perazin-1-yl)-

henzy Il ng 2 oL aéi,émd with the foll ow ng

characterlstl cs:. - spectrum_ ES 680 M
“Tary(sr -Disdp Ehesty Pt IR P Rqte (2 2-

g%@%;& 2§'-Dy12)+ i Q&ﬁ@?ﬁ #3Ppyridin-4-ylmethyl] -
net hoxy - et hyl I—f-pyrro o[ 3, 2-
U]Bpwuphm-dity-ll)—ﬂ}Pwal 0{12118 b] pyri di n- 4 yI met hyl ] -

%M;&?gﬁﬁj% ¥‘i tg‘enﬁyloﬂc'zmm descr PZSM%B 2-

1611%3%1@981( kﬁollﬁéﬂéllngulﬂényll h18-PBrgodd[2,3-
2- di methoxy-|-methyl-1H |
Eglmmwlslﬁmwwww-3,(irlylaef%émeﬁeﬂpgawbhw}nm

pyrrol of 2, p&%‘%ﬁé yigeté%é;laiéld(“bﬂetfwilowz.ng the

pi per azi n- I am ne instead of ]
ey capihoy | descrlbed in example 34 stage (j), starting

&{2{(5’ §- gl 5 Lpoxy- | ety R AL A AR S B 2
H)pylm(dlqlw)‘k sutf Snyéne L&+ Y1 Fohol grSHb%:?)ffb!ibm243—

yl.met hyl J am e used_in exanple 34, stage and
® 1oy ickie of - SNt delayden At oRi-d45 @ 098 @ Wriperidino-

E%n@%ﬁlo%nfe rre]tnn t:IeaIdH- p?fr r S‘Po[ 3?§F%T8yr }%ménf/zl )used in
@angd 18 234 3sb§iggr I(di)n- Aftemwt puriffdatdonetdyy| fBsh-pack

pi perazin- 1- nzyl ] ne is obt I ned, wi t.h t
RN SR ot TG a1 chIgy PR sous

(a%nﬁaSQéj@%) d4b,V'5P@nt b?v %Ql(ﬁhe ) e121e43cs()br61ﬁ0b5ng of
4H); 3.08 (broad ; 7 (s, 2H); 3.

83. (s, ,3H);
L8865 - cslm)etksa:gﬂ—xsmetzwl 113f)p14rml(>£3 e pBragin-3-

gya;)o% %1"]3%‘?_%@(1? edil L g l(lg,f_[?fgl,gzg %Tpﬁ%ﬂﬁw-

@l&%t(lﬁyrlll-"b’a‘ ﬂlﬁ@r:(&ln—li'l)ylﬁr&éyl[ﬁhbﬁd d, i = Solftained
1H); 6 (s, 1H). - Mass spectrum ES nlz=526
Nfﬂ—lth rﬁkp—z@gl];owlqgslcharacterls ics:

- Mass spectrum: ES m/z=617 MH'; m/z=309.3 (M + 2H)* /
2 base peak; m/z=231.7 (M - C,H,S0, + 2H)*" / 2
Stage 44(b): [2-(5,6-Dimethoxy-l-methyl-1H-pyrrolo[3,2-

blpyridin-3-yl) -1H-pyrrolo[2,3-blpyridin-4-ylmethyl] -
(3-piperidin-1-ylpropyl)amine:

The product is prepared by following the
procedure described in example 34 stage (k), starting
with 0.050 g of [2-(5,6-dimethoxy-1-methyl-1H-
pyrrolo[3,2-blpyridin-3-yl)-1-(toluene-4-sulfonyl) -1H-
pyrrolo[2,3-blpyridin-4-ylmethyl] - (3-piperidin-1-yl-
propyl)amine instead of the cyclopropyl- [2-(5,6-
dimethoxy-1-methyl-1H-pyrrolo([3,2-blpyridin-3-yl)-1-
(toluene-4-sulfonyl) -1H-pyrrolo[2,3-b]lpyridin-4-

ylmethyl]lamine wused in example 34 stage (k) and
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(M+ 2H) 2+ / 2 base peak Exanpl e 44:

[ 2- (5, 6- Di net hoxy-I-nethyl -1 H pyrrol o[ 3, 2-

b] pyri di n-3-yl)-1H pyrrol o[ 2, 3- b] pyri di n-4-yl net hyl | -
(3-pi peridin-1-yl propyl)amne: 5 Stage 44(a):

[2-(5, 6-D net hoxy-l - met hyk- abBi2pyrrol of 3, 2-

b] pyri din-3-yl)-1-(tol uene-4-sul fonyl)-1H pyrrolof 2, 3-

*a] Byl dip- ryERED Bxehks(l%nplnfw lcgnrael Y epYs )@ [es (s, 6-

The product is prepared by oW ng_the _procedure
mmmwhw@&@mw@mz lglavﬂﬁgn 3oy rhH-

212 (. -
pyrll(? Hﬁzzf %]&]}%l{%l{] rr%iﬂ%?¥ #B%ﬁéghgégl %[51 -
Rlpyildiamidec ar bakdehyslet aded. 145v'1g:mf 3tpeper i thXloewing

propyl am ne instead of the cycl opropyl am ne used in

SherAt eI A shiffe (j). After purification by flash-pack

151ghpegpgeerin (So@?; CD;).S0 d6, d
di cﬁl f(sﬂ;)[on%?hane/ net(hgnoI%Hzazdue(oug)zammnl a (530 pm) :

4033/ (g, l@H)v;oIlm‘EZ afmel 4EhG S}, 60. dS‘ g&ﬂ) ; 2.27 (m, 6H);
[.2-.(5, t haxy- |- et - rr prl

I)5(91 &( ‘gg Q}(OSLH?'O 9 ; 'H%érr gH }Zpy)érgl dlgr} if-'H)
wl.roat hwﬂoa(cﬁ 9| penr) di B-, bﬁylwopw))ﬁnv nell $dobUa|=neEd. @0z,
with the follow ng characteristics ctrum

B i 27-62137 Mi|+ Im=z=309. §Z(M1H)zm"é+5§ M?Q indai88 (s,

231 7 o 2 base
?56(5 01% et hoxy}? y|:,:_%)|_|’_ E%r% %g@gd ﬁ](( 1) .

bl pyMasisn 3pectrik: pyrEbI of ®/3=BFRyri d'n; 4- yi/meBR@ 1M -

eridin-l-y ) The product is
é"gté? gd efcﬁefac}w Pyé a‘?%*(}e%ure described in
1% b6 st ade -((s),.6 -maretuuugcy-\m ‘e thy 6 B Wfrrolo [3,2-

dr et hoxy- 1- net
bﬂmﬂ@ﬁﬂ%ﬂ%wyﬁq [3 3Bl peridinstrytng vl

et 1-y1l 1 :
pyrro Y R R T R M er i di n-1-y1 -
Stagd ) 45l ak: w[ﬁt—e(&d Geﬂbmteethwut-dpmghﬂ-zlﬁ-@ﬁroloﬂ 2-

%m&g@%%ﬂ’hﬂ'l ;tci rrohg%%fﬁf%;ﬁﬁ, ﬁidp};r blota,s-

V1B 0d ihfd e sty 1 - ex (Pl fe Oy B 296réKinandyl - 152

propyl) amine:

The product is prepared by following the
procedure described in example 34 stage (j), starting
with 0.1 g of 2-(5,6-dimethoxy-1-methyl-1H-pyrrolo([3,2-
blpyridin-3-yl)-1- (toluene-4-sulfonyl) -1H-pyrrolo[2,3-
bl pyridin-4-carbaldehyde and 0.160 g of 1-(3-amino-
propyl) -4-methylpiperazine instead of the
cyclopropylamine used in example 34 stage (j). After
purification by flash-pack chromatography (Si0,,
dichloromethane/methanol/aqueous ammonia (28%)
40/05/0.5 by volume as eluents), 0.028 g of [2-(5,6-
dimethoxy-1-methyl-1H-pyrrolo[3,2-blpyridin-3-yl)-1-
(toluene-4-sulfonyl) -1H-pyrrolo[2,3-blpyridin-4-
ylmethyl] - (3- (4-methylpiperazin-1-ylpropyl)amine is

obtained with the following characteristics:
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0.324 cnB of 5N potassi um hydroxide. 0.012 g of

[2-(5, 6-

di met hoxy-1 - net hyl -1 H pyrrol o[ 3, 2-b] pyridin-3-yl)-1H
pyrrol o[ 2, 3-b] pyri di n-4-yl met hyl ] - (3-pi peridin-1-yl-
propyl)amne is obtained w tB3the following 5
characteristics: - ''H NVR spectrum (300 Mz, (CD3)
2S@Als ghddrmpm icl. 13,2246@22|'BIH*,1 wa’zsé r@eaﬂH) 1 60

(m 2H); 2.27 (m 6H,; 2.59 (t, 2H) ;

(Etaga{ds bl (12~ GHe- Dl?%‘(’ﬁf'b’a’d“%thmln HY’c')B"%%[-" 2=

Wevpgoltt S Dapy st 110 Whoyp{aff-orpdemstad -

S0 W—méﬂi)yl;iﬂ;:&(bima;u yi) Iii'bpyl) mMassespectrum El
mi 32206&”{% éM5J-.SC1§xI‘_|e1p6é.\¥ at D3C:8f8Kiing the

[rdafitd ”ﬁEQ%’H.bled”eirﬁ‘YEx nal ofBade Uk), starting
b] pyridin-3-yl)-1Hpyrrol o[ 2, 3-b] pyrjdin-4-y lnEthékg} 1H-

(v@-t(m met @yPRF p@r azi oLl -yl )ﬁ@m@m—aﬁﬁwhmsrabemﬂ

t 1 - u O -_
st B P Lo L LB RERL B8 B g ) -3
hismff?n;b e ; @wrgﬁ]mainge ?Hmﬁ'ehvyl p.(per(aszaclmlygu-- 20
r am ne € proau | repare ollo
%&%m@@mﬁm%ﬁ SRR A Eage 75 OBropyi-

S P-féthyl - 1H- 10(3,2-b din-3-
e Rty iRy aratg 3. 2 plpvmidin-

Py ra-dl mEA%@) -4- f)wlofj@ﬁmb) 418 upfn-snyﬁz,olzw ppi PYTSPEN3 4 -
6 3-
F}/%&%/ﬁxjﬂ ?F%ﬁ?/fg{ Zr agl %rg(i %%tg‘mg)&% 9 Ogtégé &¥)N°- and

ay cl sprapy | se psedskhunx aydrexidest ag‘ste(:j Yypuri fecation
purification by flas

h-pack chromat
dh| BFSREERERYETet HAAKE/ aq{%ﬁ%m%y é%%og%’élfluom-

| uegt 0 5ot i
JPUERD, Bop 48] o LD Phs 810, Rople e ndnony

Jtﬂheumel Asuwyonyly 12 S eyt bfznss bypyr Lt myaTolo 2, 3-

S B DLl A kPPN AT 201

propyl)amlne is obtained with the following

characteristics:

- 'H NMR spectrum (300 MHz, (CD;),SO d6, d in ppm):

1.79 {(m, 2H); 2.17 (s, 3H); from 2.20 to 2.55 (very
broad m, 8H); 2.46 (t, J = 7.0 Hz, 2H); 2.83 (t, J =
7.0 Hz, 2H); 3.89 (s, 3H); 3.95 (s, 3H); 4.15 (broad s,
2H); 4.20 (s, 3H); 7.03 (s, 1H); 7.11 (4, J 5.0 Hz,
1H); 7.45 (s, 1H); 7.78 (s, 1H); 8.09 (4, J 5.0 Hz,
1H) .

- Mass spectrum: ES m/z=478 MH'; m/z=239.7 (M + 2H)*

/ 2 base peak
Example 46: [2- (5, 6-Dimethoxy-1-methyl-1H-pyrrolo[3,2-

blpyridin-3-yl) -1H-pyrrolo[2,3-blpyridin-4-ylmethyll] -
(1-methylpiperidin-4-yl) amine:
Stage 46(a): [2-(5,6-Dimethoxy-1-methyl-1H-pyrrolol[3,2-

blpyridin-3-yl) -1- (toluene-4-sulfonyl) -1H-pyrrolol[2,3-
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- Mass spectrum |1C nmz=632 MH '; base peak Stage
45(b): [2-(5, 6-Di net hoxy-I-net hyl -1 H pyrrol o[ 3, 2-

b] pyri di n-3-yl)-1H pyrrol o[ 2, 3- b] pyri di n-4-yl net hyl ] -
(3-(4- et hyl pi perazin-1-yl)propyl)am ne: 5 The product
is prepared by follow ng thes4procedure described in
exanpl e 34 stage (k), starting wth 0.025 g of

h@ﬁ&%ﬁ&iﬂiﬁﬁﬁlﬁ%kﬂ TE: Wiméthylpiperidin-4-yl)amine:
pyrrolo[ 3, 2-b pyrldllrnsyl -1(to|uene4su|fon|)-1H—

pyrrol o[ 2, 3Fhs} pyRTHUEY- erﬁ'TetEPﬁﬁFE}al(%Cfl Yretm}lq‘e)lng the
1 |
EARESEIE akpBEIBES) S TR BETar rtie Y30 Psring
i ahgene & el oy st Sl -
SR Pk il {OHFSRT O S EaPY Bhr LT BRTFBRO1S " 3~

iy %@4 Vo A MRk PEET 0BT | | @/ 38d g/ t bif | Uprdmino-1-
acet| c acid as eluents 0. 002 of [2-(5, 6-di net hoxy-

mmxpe;wn@l ansteag pyfi dihe 3cyF)oPROBYLRBIBE?, @sed

i d I -

SropotsRt e T SRR nkd) o ek PoprEErRELag Byt #lden
qﬁanact eur@tnactbgrapﬂj NI\/I'\QSinpt r Mc(lﬁnﬁrdmzt,ha(xm&)emu
in (s, from F
963/20255 ‘eiﬁerY°1HF‘§ad"’}ﬁ 8?%“3’21"%)6 (t 0" 38 97 @ flo—|z %T—I?S 6-

i85 3
A%fh?n;étgl‘%oxo}g mgttglﬂleﬂrrglg@Bg‘@ b?'ﬁ&rrlé ﬁ(?’(?%l)—l) H?—
7(tfl Yehe 1 :slSlDDIHZl—) mﬁpyfrrqso(%ﬁibﬂpymdsncs- 1H) ;

AR g e
4ﬁt1:[ ZHS, foll seihgxyharaetéyisttepyrrol of 3, 2-

b] pyri di n-3-yl)- 1H | o] 2, 3- d et h
(Jl%%gﬁnﬁﬁ%%‘f‘?‘% EACYE I g AR LI AN VSRR

[ @1 (5 Bk oxy-1-met hyl -1 H pyrrol o[ 3, 2-
b(] pyri g)n-g?t%h) 1-(tol uene- 4- sulfonyl) 1H pyrrolo[ 2,3
k¥3mage 46(b): [2-(5,6-Dimethoxy-1-methyl-1H- pyrrolo[3 2-

blpyridin-3-yl) -1H-pyrrolo[2,3-blpyridin-4-ylmethyl] -
(1-methylpiperidin-4-yl)amine:

The product is prepared by following the
procedure described in example 34 stage (k) starting
with 0;250 g of {2-(5,6-dimethoxy-1-methyl-1H-
pyrrolo[3,2-blpyridin-3-yl)-1- (toluene-4-sulfonyl) -1H-
pyrrolo[2,3-blpyridin-4-ylmethyl] - (1-methylpiperidin-4-
yl)amine instead of the cyclopropyl-[2-(5,6-dimethoxy-
l1-methyl-1H-pyrrolo[3,2-blpyridin-3-yl)-1-(toluene-4-
sulfonyl) -1H-pyrrolo[2,3-blpyridin-4-ylmethyl]amine
used in example 34 stage (k) and 2 cm® of 5N potassium
hydroxide. After purification by flash-pack
chromatography (Si0,, dichloromethane/methanol 90/10 by
volume as eluents), 0.170 g of [2-(5,6-dimethoxy-1-
methyl-1H-pyrrolo[3,2-blpyridin-3-yl) -1H-pyrrolo[2,3-
blpyridin-4-ylmethyl] - (1-methylpiperidin-4-yl)amine is

obtained with the following characteristics:
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b] pyri di n-4-yl nmet hyl ] - (1- net hyl pi peri di n-4-yl)am ne:
The product is prepared by followi ng the procedure
described in exanple 34 stage (j), starting wth 0.3
g of 2-(5, 6-di nethoxy-I-nmethyl-IHpyrrolo[3,2 5

b] pyridin-3-yl)-1-(tol uene-a58ukfonyl)-1H pyrrol of 2, 3-
b] pyri di n-4- car bal dehyde and 0. 348 g of 4-am no-1-

rethAyNERpepecdiraam i(BSJtoemquf td1R) ¢§C| @e§ ogyianppm) used
in exanple 34 stage (j). After urification by fl
BadR cHRomaHdgr abtBA ($Me2, 48 cht oP 8ne nBt ha I' 1%) 10

2 f 2-
3 t?lozﬂ/vl(y- rléel%?h@? ?‘Hig;% fgllg?)é gzg]f)yrl(nm &fj)ﬁ%ﬁyl)3 8¢ (s,
GO ;uENn©84- famm)4 168 pybrokd[ 4, 3Jb}pyPr-isditfe 4- 2H), 4.05

i T 7 0P iy Chat adc 81 et D57 23,3820 7. 58

S(Fa,ectﬂwn 3901 2(55891H\;H+ base maakJ nd z5285HZ, (M) 11.6
H) 2+ | 2 Stage 46( b):
[(Promdshi dbhoxy- | - met hyl -1 S-pyrrol o] 3, 2-

bl t%y setium L ERY! rrg?)é’l&é R pyrxh,dkﬂ3§5y| methy1- -

(1-rme pi peri di n-4-yl)an ne: The product is
@:HpANed bynfzoddamn (g + hesHlﬁnmc*eJd@se peskr i bed in

Exagl e 347 st aggy((lg) art'q@%_ with hySP 9 pyrrolo[3 2-

llqi;?nzs nyunéh;syﬁrd}a tf-hﬁ 1] p&iﬁfdfﬁslml-irmetgyll-:
2érro o[ 2 T‘&/rl |£#zqﬁe4neyl}/elhl(’1]anglnz.pl peridin

2-t0, PR - -
wyr[%ol(%[ ?,'%prn"&?'n- Syl H %re%%%%?’ 2
Sijigfyariyd in -1y ot OS] Bering qu 'sull flezly;l) ARE hp?}‘aninéZ r3-
ed le 3 2 t
R B R e ket £ B2t [$ranhert SER- Faigesfe- #59LT
;?[qtmﬁ).hy (Si 02, di chl ororret hane / met hanol
90/

volune as eluents), 0.170 g of ,
[ 2- (5 6- dlﬁ@ﬁho gduct 1is prepare by following the

S DL B o) i 10l onsos
@mtai ned w tds the foldow ng s, BAdimetthasy- Ibhethyl-1H-
pyrrolo[3,2-blpyridin-3-yl)-1-(toluene-4-sulfonyl) -1H-
pyrrolo[2,3-blpyridin-4-carbaldehyde and 0.05 g of
3-methylhistamine dihydrochloride instead of the
cyclopropylamine used in example 34 stage (j). After
purification by  flash-pack  chromatography (810,
dichloromethane/methanol 98/02 by volume as eluents),
0.070 g of [2-(5,6-dimethoxy-1-methyl-1H-pyrrolo[3,2-
blpyridin-3-yl) -1- (toluene-4-sulfonyl) -1H-pyrrolo(2, 3-
blpyridin-4-ylmethyl] - [2- (3-methyl-3H-imidazol-4-yl) -
ethyl]amine is obtained with the following
characteristics:

- Mass spectrum: ES m/2=600 MH*;m/z=300.4

(M + 2H)* / 2; m/z=223 (M - C;H,S0; + 2H)** / 2 Dbase
peak

Stage 47 (b): [2-(5,6-Dimethoxy-1-methyl-1H-pyrrolo([3,2-
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1H NMR spectrum (300 MHz, (CD3)2S0 d6, d in ppn): 1.33
(m 2H); 1.84 (m 4H); 1.99 (broad m 1H); 2.10 (s,
3H); 2.42 (broad m 1H); 2.68 (m 2H); 3.84 (s, 3H);
3.88 (s, 3H); 4.00 (broad d, J = 5.5 Hz, 2H); 4.05 5
(s, 3H); 7.02 (d, J = 5.5-Hzs561H); 7.29 (s, 1H); 7.58
(s, 1H); 7.90 (s, 1H); 8.03 (d, J = 5.5 Hz, 1H); 11.6

brrgad din -Jdd)ynlvam—;gmwm , 3 Bopgedddn Me - y1mbeh$2f -
(M- C6HI2N) +' ; M- C6H12N2) ,+ base peak 10
Ii)?arﬁ?l'é‘eZF?*Yl['?-I{'S‘-"B'-‘H?%‘c 1) ebRy L pRERE By 1ol Of 3, 2-

b] pyridin fdolyf 2, di s 4-
[ 2-(3-net h)%}ysl—l-l mcgg\zo 105[; |§rgé1£‘fy?aarr115¥1e EA)S%TE%‘E:W]& the
prexedyre: (Sebebibethaxy- bxampﬁy_q 3|4HW91©| di3,, 2 starting

?Jé%ri di n- 3-,)/I )- 1-(t oI uene-[AQ-_s&J’ f60_ r)net]hH:P)}”{ ihyf—m-

RIS 13,4 )B]WJM:ln(a?-xéﬁr ret wbidEhb i dagaEodyy) )} 1H-
ethyl]am ne: The product 1s prepared by foll ow ngHt he

praced@ @ desdmaidt inr £xakneehgl] siagé%wtézf&r

{s 6 9 - y -
akestiss GBS TasldF) ekt en et ?&yﬁmﬂ
Aer-r (@, @ - ind ] cpyyr 4 e e by mlrmhyd]ao dagd20bDpygidin-3-

}SEt hy hi_st am ne di h drochl oride in

i id o%) t he, .. —4-
bR Dlatprevsuclo es (p pYadip
F;Ai&defergmllaqrﬁrm/ Jéé’éhiﬁaﬁb’c gnmt;ogm@w (19 @na2b.¢i em®
chl oronet hane / net hanol 98/ 02 by vol une as el uents)
@£0705Y ofp?@%%lmdl rhytdrnzide et B048Hgyr P8l of B22(5, 6~
Sl et A USRS ST SYS T 2] By TRRALE 09 20
(p&rrfeﬂlwﬂz fﬁ'-i-b]@}d&mnlk} yWimetleyhy+ I 2ani BlemeShplbt— alnRed
vvlththefollovvl 30 characteristics

slge&af Eylyetined aminey 2=360. 4 Waﬂﬂ?/h 2+With  the
%gﬁ,{ chga{g gr&d. 2+ / 2 base peak Stage

47(l (56D|msthoxyl met hyl -1 Hpyrrolo[ 3,2 - 156

-~ 'H NMR spectrum (300 MHz, (CD;).SO d6é, 4 in ppm) :

2.25 (broad m, 1H); 2.71 (m, 2H); 2.81 (m, 2H); 3.51
(s, 3H); 3.83 (s, 3H); 3.88 (s, 3H); 4.03 (brcad s,
5H); 6.62 (s, 1H); 7.00 (4, J = 5.5 Hz, 1H); 7.29
(broad s, 1H); 7.43 (s, 1H); 7.58 (s, 1H); 7.88 (s,
1H) ; 8.03 (d, J = 5.5 Hz, 1H); 11.6 (broad m, 1H).

- Mass spectrum: ES m/z=446 MH'; m/z=223.9 (M + 2H)*
/ 2 base peak

Example 48: 2-{[2-(5,6-Dimethoxy-1-methyl-1H-

pyrrolo[3,2-blpyridin-3-yl) -1H-pyrrolo[2,3-b]lpyridin-4-
ylmethyl] amino}-2-methylpropionic acid trifluoro-
acetate:

Stage 48(a): Methyl 2-{[2-(5,6-dimethoxy-1-methyl-1H-

pyrrolo[3,2-blpyridin-3-yl)-1-(toluene-4-sufonyl) -1H-
pyrrolo[2,3-blpyridin-4-ylmethyl] amino}-2-methyl-
propionate:

The product is prepared by following the

procedure described in example 34 stage (j), starting
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b] pyridin-3-yl)-1H pyrrol o[ 2, 3-b] pyri di n-4-yl met hyl ] -

[2-(3-nmethyl -3Himdazol -4-yl)ethyl] am ne: The

product is prepared by follow ng the procedure

descri bed in exanple 34 stage (k), starting 5 with

0.070 g of [2-(5, 6-di met hex¥s7-nmethyl -1 H

pyrrol o[ 3, 2-b] pyridi n-3-yl)-1-(tol uene-4-sul fonyl)-1H

PYLEROl 032 A@-M Py i(di, 8- 4 yeidxy -1t e y3tdlo [3, 2 -

i m dazol -4-yl ) et hyIAam ne instead of the cycl ogrggx -

P2 Pyw icligi-deiaxyl Chrdtuane 14 St FoRvt 3 H P By FPuP hés3 -
idin-4- . pid methyl

%ﬁ)"ﬂr}&l& Glerﬁ:ea-rﬁaslt?lefhc}’n%ﬁ )-i El-ngyr r oOI 04[628, f b] p)c/)ri di n-4 Y

2|, Zeidiyle thyiled wesiechien ekgdpbehlsrdtiege ¥kgtead 005 the

cnB_ of 5N_pot,assi um hydroxide. ;0. 048 f [2+(5,6-

RSP 1588 Tyt BIETRLS. Bf prrden-3)y )0 of

pY{el-q 5, %,- Sty N-rfetthyet 11! pyrrd Lo [§ 32 /8] Pytidlin -

15 i m dazol - 4-yl )ethylﬂ amine is obtained with the | .
Bolylldwilmd teiarene-drsid kepyl) 1M NprEsphe {2 udr P hppr fAg -

6, H . . .
gy g3y g etBiion {oete | MORE Rertiyy, esteifinine
(s oMeined)3d THa dadiree 120354801 6ed2ifs30 16fh; of Gfthanol
d, J =55 Hz, 1H),; 7.29 (broad s, JAH), 7.43 1H) ..
Wiod (Empmyatiraily sthe 1kpoiog o8 2kl Dd’dl JF Higium
bokbHyddiiRad dNadddd. MEs ghactidN mEd Mk 34 Gthired at
mz=223.9 (M+ 2H) 2+ |/ 2 base peak 25 Exanpl e 48:

Zop - {Smpe Dh et @ 0x6pY -2kt hgursH The reaction medium is
| [ 3,.2- i.din-3-yl)- 3- bLpKr i dids A3y
%Hcor%r{)t%rﬁ ey px%ldg.lrn ﬁ%c{i&céﬁl' pry?lrr{:e@asg%r(?? #P&“ dids flaue

anm no me pr opi o trifluoro-
atridirsd St age 48( gpkelet hylup in a mixture of
-l -meth

2-{[2-(5, 6-di t |-1H 30
Wi"r[lﬁlq(ﬂog‘e?&ﬂne r“?%ell'i‘ﬁr?lyl )-¥’§/@120I %ne-ﬁQ%W%nyla)nﬁll—l-then
AR, 3TREPYE L P Padey! 1t Byhl-amithalted MBhARL- reduced

propi onate: The product is prepared by follow ng the

precsiuree dEber itmrsidue exhpgliaedy tsagainihiedst Byt i kpsh-

’ba£ﬂz chromatography (8103, dichloromethane/methanol

98/02 by volume as eluents) to give 0.250 g of methyl
2-{[2-(5,6-dimethoxy-1-methyl-1H-pyrrolo[3,2-blpyridin-
3-yl) -1- (toluene-4-sulfonyl)-1H-pyrrolo([2, 3-blpyridin-
4-ylmethyllamino}-2-methylpropionate with the following
characteristics:

- Mass spectrum: IC m/z=606 MH"; m/2z=592 MH'; m/z=491
M,H* base peak

Stage 48(b): 2-{[2-(5,6-Dimethoxy-1-methyl-1H-

pyrrolo[3,2-blpyridin-3-yl) -1H-pyrrolol2,3-b]lpyridin-4-
ylmethyl] amino}-2-methylpropionic acid trifluoro-
acetate:

The product is prepared by following the
procedure described in example 34 stage (k), starting
with 0.250 g of methyl 2-{[2-(5,6-dimethoxy-1l-methyl-
1H-pyrrolo[3,2-blpyridin-3-yl) -1- (toluene-4-sulfonyl) -
1H-pyrrolo[2,3-blpyridin-4-ylmethyllamino}-2-methyl-
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with 0.3 g of
2-(5 6- di net hoxy- I -nmet hyl -1 H pyrrol of 3, 2-
b] pyri di n-3-yl)-1-(tol uene-4-sul fonyl)-1H pyrrol o[ 2, 3-
b] pyri di n- 4- car bal dehyde and 0.468 g of nethyl
2, 2-di net hyl gl yci nate hydrothBori de instead of the 5
cyclopropylanine used in exanple 34 stage (j). 0.3 g

% opionate instead of the cyclopropyl- [2-(5,6-
F (5, 6-di nmet hoxy- I - met hy I-IH-fyrroIo [ 3, 2- b]pi/rldln
dlmethoxy 1-methyl-1H-pyrrolo(3, blpyridin-3

Tkl s oot et o ol pe Bablpye 1

proopi‘onic aci d ester)imne
n@tﬂﬁlﬂ@@hmﬂﬂmsaﬂ M|acainmlafeobtag80(kh8am 2 cm of

ethanol 10 at a tenperatyre in regi on af_.20
Nof RRGAFEIWLr o YR TR FE - addégge?hg PRFALSRG d}um

eg@%f&€¥$é“ LEPREN t qRRedinyte- i@/ wit d1uns: f Idroacetic

) on nediumis concentrated under reduced
plce-sisuae Fheenbs) duel . @50 a¥ ne@f | @ t{dlleen( QP idimpthoxy-1-

ur.e 15 di ch or t e t
g}%tr{y*e PSS 63 ﬂ%_ﬁ%éﬁ- oncen]? fg?ééﬁg (g%gg\rs
@iﬁ@ﬁlxﬂlﬁﬁﬂm@hﬁﬂmmb—@—MWI@ﬂopsopum fied ycid
fI ash- pack chr omat Qgr ap [

SR, :
lpsmagesadiaet A&nol O%Q%P-E}?dby YoFhne tReel fLgWing
Y & of methyl 20
% ﬁi &fc%%zﬂnethoxy | -nmet hyl -1 Hpyrrol 0[3 2- b] pyr| din

NMR spectrum (300 MHz, (CD;3).SO d6, in ppm):

iﬁ%e [ SE00 ) 257 Bt T of BAAI 8 %ﬁ g oY T

f4oldzowﬁsgoa&har agmeel s't |1c7$ (d- Nhss spBCqumlHl)C 7.48 (4,
m z=606 MLH+; ml z= z=491 VR H+ base pea!(
& sy SB(HA . le){{z”!'(@Oa!Br m%{{hoxy Pznéﬁayﬂﬁ H 8.19 (d, J

Ry el ﬁﬁ[ﬁg %MPVZ o k}%&(&é r&HM)”YOiP[§53}B}@¥al ging) .

yl me armi noj} - propionic acid trifl uoro-
ac Mt s thven PrICiuef z+42 Hrpar ddssy fedk owi ng t he

RS s bo ! S - e 2a-
ﬁmmﬂ DB P ihPydi sl m-ﬁwl 18 lpyi POLE0E; 3-Blbyodiin-4-
mglnoeytrt{:]!]()a[nf:.:?o}bplfgr{claf-l n-4-yl met hyl ] am no} - 2- net hyl -

To a solution of 0.085 g of 4-{[1-[2-(5,6-
dimethoxy-1-methyl-1H-pyrrole[3,2-blpyridin-3-yl) -1H-
pyrrolol2,3-blpyridin-4-yllmeth- (E) -ylidene]amino}-
phenol in 20 cm® of methanol, at a temperature in the
region of 20°C, are added 0.013 g of zinc chloride and
0.013 g of sodium cyanoborohydride. The reaction medium
is stirred at the same temperature for 4 hours. The
reaction medium is concentrated under reduced pressure.
The residue obtained is taken up in 10 cm’ of water and
25 cm® of dichloromethane, and then basified with 0.1N
sodium hydroxide. After separation of the phases by
settling, the organic phase is dried over magnesium

sulfate, filtered and then concentrated under reduced

pressure to give 0.04 g of 4-{[2-(5,6-dimethoxy-1-
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propi onate instead of the cycl opropyl-[2-(5, 6-

di met hoxy-| -nmet hyl -1 H pyrrol o[ 3, 2-b) pyridin-3-yl)-1-
(tol uene-4-sul fonyl)-1H pyrrol o] 2, 3-b] pyri di n- 4-

yl met hyl ] am ne used in exanple 34 stage (k) and 2 cn8B
of 5 5N potassi um hydroxi del58fter purification by
preparative LC/ M5 (acetonitrile/water/trifluoroacetic

aeitthyas 16 -43Ah®Lo B Oﬁfb]q:ﬁfl@n{{?-fﬁ) 611d+p32fh@)§g1{2 3-
met hyl - 1H-pyrrol o[ 3,2 b]pyr|d|n3yl -1H-pyrro|g‘1[
bﬂlwmdim A -piimathyrl lan e tohershy| BibBi ofhe a <a111<len9
h'afrja AL s obtalned with the foll ow ng

arac erls i'cs:” - 1H NWR spectrum (300 MHz, (CD3) 2SO
d6 lHdNMR Bp&):trilxrﬁ43(050 IVBIH),, (XB5.%Q,d8H) 4 BIISSPI(\E

3H) 09 roa ; 17 =
3 %5515, H"734§8(o|(s' 2280y 1) ﬂl{’ '
]('EDroad7 &2 §S= Mo u8, 19u(d. sl B 5(bEoadHt;, QI £

(broad m' 2H): 11.95 (broad's, 1H). MNass spectrum 1C
6. 2487, VESH) ,ba@eq)eél@rgaairrp#.e Zo= 9.0 Hz, 2H);

{4[92 g)]fﬁoi iagt hcpxy lg et

pyr rol yridin- S-yI%nyH- pyl’r oﬁ 0%82, é b] gerdi n- 4
5 .20 yd ,netiy) Jam noXahedok: 2To azsolum)i;or7 &9 0(HB85 ¢

of 4- 1- [2- (5., 6-

difhet ﬁ%&?f’ 1[<ﬁet g’;}F) I H8pPr of b1 3927 ByPi &En- 3 5 -i 1
@y@rpl& [2H)3 bj]lpyrg Sud-o! 11met h- (E) -ylidene]

am no} eno In 20 cnB of nethanol, at a
t-enmsatsp@:tlrumheEQBM%g‘L% MH" 2@ sermeadtded 0. 013 g

zi neC oride and, hvl-1H-
Mdrlde The %eact on ﬁesafﬁl}rﬁanhox |rrn(lee a

tpyer 15 lee] 3 IS kit b vk 03 - il holl spyThelo [ 2a8 tbbpynbdinm -

is _concentrated under reduced ssure. The residue
oAt (B 1ekddeng apin %%& *water and 30 25 cn8B

e ﬁ&hl ororﬁmne and 4t-f{e[rzb(a§|e‘mdnéfmakﬁmethy1 1E-
After separation of the phases ¥n-13

gatttokmyl3 Immlgmﬂm-ph-axb) 13- (eowenget - ﬁ’&bﬁ@%?b
AR facd o LR Bl P SRR T P R ey
gﬁénol-

The product is prepared by following the
procedure described in example 34 stage (j), starting
with 0.3 g of 2-(5,6-dimethoxy-1-methyl-1H-pyrrolo(3,2-
bl pyridin-3-yl) -1- (toluene-4-sulfonyl) -1H-pyrrolo[2,3-
b]lpyridin-4-carbaldehyde and 0.334 g of 4-aminophenol
instead of the cyclopropylamine used in example 34
stage (7). After purification by flash-pack
chromatography (SiO,, dichloromethane/methanol 98/02 by
volume as eluents), 0.340 g of 4-{[2-(5,6-dimethoxy-1-
methyl-1H-pyrrolo[3,2-blpyridin-3-yl)-1-(toluene-4-
sulfonyl)-1H-pYrrolo[2,3—b]pyridin-4—y1]meth-(E)-
ylidene] amino}phenol 1is obtained with the following
characteristics:

- Mass spectrum: IC m/z=582 MH'; base peak
Stage 50 (b): 4-{[1-[2-(5,6-Dimethoxy-1-methyl-1H-
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met hyl - 1H-pyrrol o 3, 2-b] pyri di n-3-yl)-1H pyrrol o[ 2, 3-
b] pyri di n-4-yl met hyl l am no }phenol wth the foll ow ng
characteristics: - 1H NWR spectrum (300 WMHz, (CD3) 2SO
dé, d inppm : 5 3.85 (s, 3H ; 3.88 (s, 3H ; 4.02
(s, 3H) ; 4.48 (broad d,-J1606-0 Hz, 2H); 5.71 (broad
t, J = 6.0 Hz, 1H); 6.43 (broad d, J = 9.0 Hz, 2H);
Byi2cla109d b pirr:.cﬁdlﬂzyl)ZH)H By AoIl[2 13 b] by Bl dibe- 4
(d .59 (s, 10 1H); 7.89
Q’élmflq)h @)oyl(ldienﬁlﬂ&@h&he&% 8.37 (s, 1H) 11. 7

(broad m r 5%% 0 M1
peak Exarrpljigp%op Cg(Slt%E é‘%wx - et hyI - the
pyoiceldufr?, Zdé@;myibddn-ﬁr yexampll pyBéolstfaye3- Bk pyr istiart4ing

R
Ryl 3, % lﬂ]@ymdilrh% Wy 1{ teduesee 4 sehi o) y 11H-

pyrrolo [2 b yr|d|n- 4 yI met h- (E). -ylidene]
@mrrr@}latzpﬁeﬁﬂlpy Irret 13 oloir prepriere mOf
E;%) ,n%‘siﬁt gﬂ?%ggad\?m%&ﬁ etg{f%eg?;gﬁ%ﬁx%%%' | f&%%ﬁf&&l&gﬁ 1-

EmﬁﬁwﬁﬁmHm@yrbq&d[3nﬂ¢bMpyﬂi¢mn¥IﬂyiE%IF(toluene 4-

S A ey P ot iai A L e B i fe
%%éd%e%éca&f ﬂél%zpyscd opy) adhder usse@m rbfemcﬁ:aebdslum

stage ()). After purlflcatlon by fl ash-pack
dli’yldlm‘a\itldy ap(hyIQC& ot dideH] [3rdRet (Farfe/dimetdirary demethyl-

3‘¥I{ @o%u@q% @;S entrs:%dlrg PO Phpyrrololz, 3-
mﬁwﬂﬂl&tﬂwqulnf&t&leemmm&meﬁaryi:)e}]pmemmne 4 30 is

|f l) -
FCORECL 0% IO A LG SRAFRTE R RELFS | ow no

e i, ?é FEST Lty Loy SAZ W e o
-(s16®H); 3.89 (s, 3H), 11 (S 3H); 6.86 (broad 4, J =
8.5 Hz, 2H); 7.30 (broad 4, J = 8.5 Hz, 2H); 7.38 (d, J
= 5.5 Hz, 1H); 7.60 (s, 1H); 7.98 (s, 1H); 8.08 {(brcad
s, 1H); 8.21 (d, J = 5.5 Hz, 1H); 8.89 (s, 1H); 9.60
(very broad m, 1H); 11.9 (broad s, 1H).

- Mass spectrum: IE m/z=427 M"; m/z=109 CgH,;NO""

base peak
Example 51: N-1-[2-(5,6-Dimethoxy-1-methyl-1H-

pyrrolo[3,2-blpyridin-3-yl) -1H-pyrrolo[2,3-blpyridin-4-
ylmethyl] ethane-1,2-diamine hydrochloride

To a solution of 0.095 g of tert-butyl
(2-{[2-(5,6-dimethoxy-1-methyl-1H-pyrrolo([3,2-
blpyridin-3-yl)-1H-pyrrolo[2,3-blpyridin-4-
ylmethyl]l amino}ethyl) carbamate in 6 cm’ of methanol and
2 cm® of dichloromethane, at a temperature in the region
of 20°C, are added 2 cm® of hydrochloric acid (4N in
dioxane). The reaction medium is stirred at room

temperature for 24 hours. The reaction medium is
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pyrrol o[ 3, 2-b] pyridin-3-yl)-1H pyrrol o(2, 3-b] pyridin-4

- yl]nmeth-(E)-ylidene] am no} phenol: The product is
prepared by followi ng the procedure described in
exanpl e 34 stage (k), starting 5 with 0.340 g of

4-{[ 2- (5, 6-di net hoxy-1-nmet hy61|l H

pyrrol o[ 3, 2-b] pyridi n-3-yl)-1-(tol uene-4-sul fonyl)-1H
Ricen®frdtedd] pyhddin- dredyaed h- @E)es)sluimne] Ahenojresidue

h I d of th I -
DRk S0, L, Lhe prelomonyL-LEcl et By o o

%%'tg%)éd) L+ By AR, SfP] By i 4li Biﬁt&ﬂemhfrhémhﬁa then
used in exanple 34 stage (k). and 2.5 cn8 of

datizslsi umdelry dvexuda. 00109igeof0.126 g of N 1-[2-(5,6-

%%k{?%lﬁ["éﬁifo[lg“fd%}wﬁy hﬁﬁ’&%”’gfnﬁﬁ Hui HIRyriding3-yl) -1H-

RIS 13,44 I]p"g&tlf&z(xﬂzr-ys}lrﬁaim}nmtEMMen Pk -d$amibe

obtained with the foll owin characteristics; 1H NMR

hydaoahhoride mith (Wss)E Weng o %r‘f%mrl%t%s%s (s,

3H); 9 3 6286 gkb =
3 5HHZ§,M§ %%c% (fxbr ! ez, Stho, 3586 46" “aacirﬁ pph)s £rom
(3d.20] te B8.55Hz( péﬂlamﬁom,keﬂ_bml 749{8 (53 &T—I) (58 03'1) ;

%Oag(%g Sf([?/erﬁl &Doaés(d:%EiD_ 1f§9}_|€"5’r clag%) 8783)2(3(br0ad

Massy spest Bumz | B Wy 7=42378Mtbroadz =091 K6 H7 NOs0 (km,sem)
peak Exanpi e 51: N-1- [ 2- (5, 6- D et hoxy-1| -net hyl -| H
330l 63, A pyBi- dPn- (;ng,q:a}dlpl. py¥ r &l o?Z%-"EﬁvpyF-ﬁaivn 31 22

b?él ?& I;[}/I ] .’Or91§'7§];7 g kglt ert - but I?’V Pors 06! gﬁrggdas’ 1H) .

A of
(-2 Md st (dpertdhumet IExy ril/mawlMHH pym/ o3P B, 2-

b d
% Irﬁﬁlﬁ}r:%?n‘*yl etlrﬁ;f%arﬁo%%‘g bw%'%%ﬁgﬁmﬁet hanol

%\&m € Of (U Ahpitgnet hang (261 (5 d-ititicHye- 1 métieyl -
revgr-ﬁlﬂrzoc are a::gméd %ng_ns of hydrochl orllf:;- acid

AN Byrr rodicoblarieyb ] Pt disncd 10 BT RYFTRLIQIZrPod at
_bqﬁflfl?eg %Meetﬁﬁ] énﬁwéhyfﬁgafféﬁéﬁgn mediumis

Stage 52(a): [2-(5,6-Dimethoxy-1-methyl-1H-pyrrolo([3,2-

blpyridin-3-yl) -1- (toluene-4-sulfonyl) -1E-pyrrolo[2,3-
blpyridin-4-yllmethanol

To a solution of 4.9 g of 2-(5,6-dimethoxy-1-
methyl-1H-pyrrolo[3,2-blpyridin-3-yl)-1-(toluene-4-
sulfonyl) -1H-pyrrolo[2,3-blpyridin-4-carbaldehyde in
100 cm® of methanol, at a temperature in the region of
20°C, is added 0.57 g of sodium borohydride. The
reaction medium is stirred at room temperature for
3 hours. The reaction medium is concentrated under
reduced pressure. The residue obtained is taken up in
100 cm® of water and 100 cm® of ethyl acetate. After
separation of the phases by settling, the organic phase
is dried over magnesium sulfate, filtered and then
concentrated under reduced pressure. 4.92 g of [2-(5,6-

dimethoxy-1-methyl-1H-pyrrolo[3,2-blpyridin-3-yl)-1-
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concentrated under reduced pressure. The residue

obtained is taken up in 5 cnB of ethyl ether. The

solid obtained is filtered off on a sinter funnel and
then dried under vacuumto give 0.126 g of

N1-12-(5,6 5 - 162 -

di met hoxy-| - met hyl - 1H pyrrol o[ 3, 2-b] pyridin-3-yl)-1H

R 1Y eRle2.43-du 1m0 el - i by by | 21 hebbbpitr 2ddinadtyidl -
hydrochloride with the followi ng ¢characteristics: - 1H
N hemedt r umEBD0 MBPLRERSS2SO HBthY in FFm) : FRbkRWing

3 t Hh(partially masked m 4H); 3.87 (s, 3H)
f&%?&e%slw 4.10 (s, 3H); 4.53 (m 2H): 7.32
(-omzask dspektxrumS Bir,mA2449F.198" ;( hawel BeaklH); 7.60

, 1H); .93 v dHL o 8.19 (b = 5. -
Biage: 52 (G o33 T i o P b pa SRR €155 Fomy )
(2l gblgtﬂi3;b¢§§$?égscirynl-ESSnﬂimaﬁﬁohyhl-methyl-
n 21 15 (M- N2 + H) + base peak; m z=59
GHipyxrrBabp - BPyridiosgyt vl

2-{[ 2- (5, G di -l = - _ —di -
(1H- |{o£/r r E)I o&f Izgﬁ%%%‘?édﬁﬂ?ng‘%yg‘ %ngfrfr 0[20[ &5 '?f dimethoxy
ba] -yt b - e Ayt diyd [ B2 Ao} pyhydivad bpbht 8- (tSiugee-4-
52 : [2-(5,6-Dineth -l-methyl: | H I 20 .
bﬁhéfgcrreéw-él-%mfﬁg%}%%gﬁ-ebﬂ&ﬁ%ﬂyf‘Eﬁiﬁs%gia%%[ 2,3
;g(%’%/ér.%ﬁijﬁ'fﬁ %ih.]:ﬂﬁfb%ﬂl@lthgﬁea} sakut kontehpdratgrefl in the

- (5, 6-di net hoxy-1I - . ,
rnﬁg@¢n|¢£p?6P6fo?3§2£ﬁ¥h¥ii%i?ﬁ?%%Wﬁ-Qﬁ(?%ﬁ?&%%-gblorlde

I - 16+ -b idin- 4- | deh i

%%“iggyaﬁmof gﬁé{‘ﬂ)‘ aEg'E) Iz,rﬁgt a rdé: %Ipoglr gr{l%%&?nqtg héﬁﬁeﬁgli%o% at

afhi20&amé St efipedatubé goaf 2stubumm .bdraghyids i atéddedhend the

reaction nediumis stirred at roomte rature for
HerARGt igme W%Q&ﬁmonlﬂedF%ﬁ?isn%%ﬁfﬁﬁfggsedwhggerSatu%ated
r Scalbonaesl die1wbien nedriert rtridn of
§%§%§§gcﬁ38§?§%afgr and 100 cnB of et hyl acg?gﬁz.,
Afherphaeear byi setoflinge pheseyrdnpisetihasg), ig yéried over

or gani c, phase. _i s_dri_ed, aver 'Hm
fméﬁ%ﬁ%ﬂuﬁnﬁu}ﬁgﬁe'cgﬁggﬁfggtgggﬂﬁéér réé&ée frated under
PEEGSEEE. Brdsirel [ After6- purification by flash-pack
di met hoxy-1-net hyl -1 H pyrrol o[ 3, 2- b] ﬁridin- -yl)-1
1eromatography (8i0;, dichloromethane/et y& acetate

95/05 by volume as eluents), 2.64 g of 3-[4-
chloromethyl-l-(toluene—4-sulfonyl)—1H-pyrrolo[2,3—
b]pyridin—z—yll—5,6—dimethoxy-l-methyl-lH-pyrrolo[3,2—
blpyridine are obtained with the following
characteristics:

- Mass spectrum: IE m/z=510 M""; m/z=355

(M - CsH;80,)" base peak

Stage 52(c): tert-Butyl (2-{[2-(5,6-dimethoxy-1l-methyl-

1H-pyrrolo[3,2-b]pyridin—3-y1)-1—(toluene-4-su1fony1)-
1H-pyrrolo[2,3-blpyridin-4-ylmethyl] amino}ethyl) -
carbamate

To a solution of 0.3 g of 3~[4—chloromethyl-
1- (toluene-4-sulfonyl) -1H-pyrrolo[2,3-b]pyridin-2-yl]-
5, 6-dimethoxy-1-methyl-1H-pyrrolo[3,2-blpyridine in
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(tol uene-4-sul fonyl)-1Hpyrrol o[ 2,3-b]pyridin-4-yl]-
nmet hanol are obtained with the foll ow ng
characteristics: - Mass spectrum ES m z=493 M+; base
peak 5 Stage 52(b):
3-(4-Chl oronet hyl - 1- (t ol ueneéd- sul f onyl ) -
1H pyrrol o[ 2, 3-b] pyri di n-2-yl ] -5, 6-di net hoxy-1I - net hyl -
15 pyer %lfo[a%ea:cmlwié“ ngt Ta additdtiredfid. 2he afegion
[ 2- (5, 6-di met hoxy-
DENER R - | &rgyﬁdéeﬂ 30 222 poii dPE- A-PPL-EHYdIeRGEanine,
é ¢ fong%) ]q%a@gl okgrgoghﬂ)ér | G- 4 Walg™Rf h@ﬁ‘)lsdcﬁum
0 “cns Jof or onet hane, a tenperature i'n the
ria@uaré of TBQC reaetaddedmédmm cir8 dheabédnyat chBQYC defor
and 0.3 cnB of DMF._ The reaction diumi.s sti.,rr t
ehPeuEEme A AT orthe hBE?gg‘;Pge med il & etdol terea
e byt eagtiogigedium EgnhBen nguéraltged wiltrate is
saturated sodi um hydrogencarbonate solution. After
sopmeatitatest  uhdephaseadusedet PREFFUThe oF BN creSldue
drie ver estumsulta I e 3
Pﬁ%ﬁl@g ehtr g‘tae qu]lr e%u%qu %?ets‘%}:reg i?at’iefioa%
BYlcHlicGdirehaie f | asﬂtqzaclesez;cam:mmt anff apthe ( Sieses by
di chl_or onet hane/ et hgl acetate 95/ Og bé vol une as
@Iel%ﬁ-tlé'ﬂg othe PCEF 131124 phase 1g dried over magnesium

| th I f tirdad 1 ghak?, reduced
%]%6% %?3 gh#?ﬁ&6 di msté%%ily CIq{i.}r‘f:leatr%yI -1 Hpyrr (%I o[ Be Zuce

plreyasudiene ahbtebt aipved fdiqat tare f onl 0@ ngBigtage flash

TSR TS, M P T RS ancn. chen
t9©f/t01Buty| dizHlcrdnfe thatidykidthand: net hydhen 98.5/1.5
el EO L0y 5 ) e S e
TR 0 e 48 Bt s T o T a ey LY
2,-g- i nis m}mmemm 1-mePyykolibigyrrel el i dihkpyaidin-
1631) 1- (toluene-4-sulfonyl)-1H-pyrrolo[2,3-blpyridin-
4-y1methy1]am1no}ethy1)carbamate is obtained with the
following characteristics:

- Mass spectrum: IE m/z=634 M"; m/z=560

(M - C,H;s0)*; m/z=405 (m/z=560 - CyH,80;)%; m/z=321
(m/2z=405 - C3H;N,0)*; m/z=59 C,H,;N," base peak

Stage 52(d): tert-Butyl (2-{[2-(5,6-dimethoxy-l-methyl-

1H-pyrrolo[3,2-blpyridin-3-yl) -1H-pyrrolo([2,3-
blpyridin-4-ylmethyl] amino}ethyl) carbamate:

The product is prepared by following the
procedure described in example 34 stage (k), starting
with 0.19 g of tert-butyl (2-{[2-(5,6-dimethoxy-1-
methyl-1H-pyrrolo[3,2-blpyridin-3-yl) -1-(toluene-4-
sulfonyl)—1H~pyrrolo[2,3-b]pyridin—4—ylmethyl]amino}—
ethyl)carbamate instead of the cyclopropyl-[2-(5,6-
dimethoxy-1-methyl-1H-pyrrolo(3,2-blpyridin-3-y1)-1-
(toluene-4-sulfonyl) - 1H-pyrrolo[2,3-blpyridin-4-



10

15

20

25

30

15 cnB of acetonitrile, at a tenperature in the region

of 20C, are added 0.232 cnB of N Boc-ethyl enedi am ne,
0.406 g of potassium carbonate and 0.088 g of sodi um

i odi de. The reaction nediumis heated at 80C for 5 3
hours. After cooling, the-re&aétion nmediumis filtered
through a sinter funnel and the filtrate is

¢aferMNatad Hindased edhcesappeessue stHye r @) dawd 1.2 cm’
obtained is taken up in 5 cnB of water and 10 cpB8 of

@ifc hbBr masarsiam Abydroxdfsrat  oh20f 9t IRF phgdtsPhyyio (2-

tl | -
e G AR g s A TR
gaessu;@ynﬁn‘dm [ -6 mat idin oh- gl thpykaninehethyl) -
cartridge (SiQ, 99.5/0.5 di.chl orgnet hane/ net han
CRER a“@g'ﬁ)l di thl or oRRERLAER et hEAG theﬁ: .5/ 1P%111%w1ng

dirghl Qrumtdianed ret hanol then 98/ 02 di chl or omet hane/
met hanol by volune as eluents), O. 196D§%of tert-butyl

2- { {2 pOIRG- gbastiuny - K3 ARt H‘WZ:I H-(Se ) o3 Q[ 8162- bPpydR di n

gpn})) 1- (% ol uehegﬁl)éuIQf onyI S@ﬁ?fpyrrnfol 51[)2 32-'bﬁlpyp|:'di n-

& W rethyig, apinp} 3edbyl(n, catanat.@3 s(sbtHined wash

the 20 foI I owi ng char acter t| CS: SS ect

S2=63E) M3 98 & lch4 4,05 K?z 33@ 60

8%0907&2&75%2) Tte 'HZcr?’ﬁ% e 2= 4;0501 @H52Q) 5+5np§z 59
ase peak St age 52 d) tert- Butyl

(13)(,[21(a 6¢dli nét hoRyOl Haet Iiyll)-, o558 (s, 1H); 7.89

3 di I
é&f‘ pﬁx—h oé/l?rét %}P{glm Ing} gt yl))clgr)%:rltraoeé)[%e pr oduct

i131)pr epared by follow ng the procedure described in
exanpl e 34 stae(k sartlng(gl Olggof
te@'{a%taaeqtzlﬂz TR y-'Im §c7321
h_ylc Ho sdalkpyridin-3-yl)-1-(tol uene-4
fony"kx)1 pryrroIo 2, 3-b] pyridin-4-yl net hyl ] am no} -
Mgmr&mmt e[2|-r(§t @a@mqmwdww 1{-pyrxeglol3,2-

IR I o R Rl 51 28 BB AL Bryetedy -

piperidin- 4 ylmethylamlne hydrochloride:

The product is prepared by following the
procedure described in example 51 starting with 0.115 g
of tert-butyl 4- ({[2-(5,6-dimethoxy-1-methyl-1H-
pyrrolo[3,2-blpyridin-3-yl) -1H-pyrrolo[2,3-b]pyridin-4-
ylmethyl] amino}methyl)piperidine-1-carboxylate instead
of the tert-butyl (2-{[2-(5,6-dimethoxy-1-methyl-1H-
pyrrolo[3,2-blpyridin-3-yl)-1H-pyrrolo[2,3-b]lpyridin-4-
ylmethyl]lamino}ethyl)carbamate used in example 51 and
1.3 cm® of 5N hydrochloric acid in dioxane. 0.101 g of
{2-(5,6-dimethoxy-1-methyl-1H-pyrrolo[3,2-b]pyridin-3-
yl) -1H-pyrrolo[2,3-blpyridin-4-ylmethyl] -piperidin-4-
ylmethylamine hydrochloride is obtained with the
following characteristics:
- 4 NMR spectrum (300 MHz, (CD;),SO d6, d in ppm): 1.40
(m, 2H); 1.95 (m, 2H); 2.10 (broad m, 1H); 2.84 (m,
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ylmet hyl | am ne used in exanple 34 stage (k) and 1.2
((:rTB of 5N potassi um hydroxi de. 0.120 g of tert-butyl
2-
{[2-(5, 6-di et hoxy-|-nmethyl-1H pyrrol o[ 3, 2-b] pyridin-3
- yl)-1Hpyrrol o] 2, 3- b] pyfi #68H-4-yl net hyl ] am no} et hyl)
5 carbamate is obtained wwth the foll ow ng
ohar agt oo S(tm c&n) A ];H:M/R(;apezHu ¢ (. 800 (M7|z,3H()CD3%) %SO(S

dé, d in pgs ; 2.25 (broad mz

BH) ; # —106 Hz3H>2H)4 3805‘“1( m2HH) ; TEo 37 ¢ 4 ’3'9) 7 §988‘m'
9 b 0 67

%E) J(% GQHsHLQa@GS (s”-H) m? Fa e @é'l)l—% %H)s Hz,

"1H28 (d 63 =(BrQadiz m,lH)lH) .7 58 §(s, (!;Hpad 7mg9 11@54 .44

1B 88 St gt Tt o 1 St oeat Tim
C7HAEN2 G ot rRase peakn Axandd eM’53: m/z=322

[ 2- (5, 6- D net hox I-nethEI-IH-prroIo[B 2-
H}ley‘r CéHnM3) i )m F= 39 roFy iRfaK 4- yI net hyl ] -
%‘1@' %44 y't'é‘%‘th 1ne 4N (%‘ 20 Hmethoie 1 -methyl -
prepare foll owi ng t he procedure
das-pyirred o I3 @eaﬂ;me:ﬁilns-t:a-ryl helBtphroolia b2 g3 - of

&?@&’Ya*&%" 4'9{%%"&’5111]6 nef%'—%i)r%?‘t h% %llg% pyri di n- 4

e no} et hyl ) pi perl di ne-| - car boxyl at e
[ nst ea 25 of the tert-buty
|herhoﬁytvlnérﬁﬁ[2rﬂ5 6-dimethoxy-1-methyl-

| -
B A A )2 ke b s
am}py}:r:blml& ,Cf - P yhyc iochd oy 1ee Gy 1] amixnie brebkylb-101
?‘Z’%‘é"dﬁ%@ﬂﬁﬁﬁ”?’cmmﬁ -1 H pyrrol o] 3, 2- b] pyri di n- 3

roduct is prepared by following the
yI) 1H-pyrro|o[ , 3- b]fyl‘ldln yl met hyl ] - pi peri di n- 4-

pnmﬁ@irandﬁascrﬂyxh@h rﬁliémpéeoﬁﬂéun%a\ﬁttlﬁlgt weith 0.3 g
(0" 19 Cn 36 g USSR R 2
%yyidﬂﬂﬂﬁﬁhiﬁlﬁyﬁldihfﬁleﬂ—5,&6&imethoxy-l~methyl-lH—
pyrrolo[3,2-b]lpyridine and 0.315 g of 4-{aminomethyl)-
1-N-Boc-piperidine instead of the N-Boc-ethylenediamine
used in example 52c¢. 0.197 g of teft-butyl a-({[2-(5,6-
dimethoxy-1-methyl-1H-pyrrolo[3,2-b]lpyridin-3-yl)-1-
(toluene-4-sulfonyl) -1H-pyrrolo[2,3-blpyridin-4-
ylmethyl] amino}methyl)piperidine-1-carboxylate is
obtained with the following characteristics:

- Mass spectrum: IC m/z=689 MH'; base peak

Stage 54(b): tert-Butyl 4-({[2-(5,6-dimethoxy-l-methyl-

1H-pyrrolo[3,2-blpyridin-3-yl) -1E-pyrrolo[2,3-
b]pyridin-4-ylmethyl] amino}methyl)piperidine-1-
carboxylate

The product is prepared by following the
procedure described in example 34 stage (k), starting

with 0.340 g of tert-butyl 4-({[2-(5,6-dimethoxy-1-




10

15

20

25

30

2H) 2.99 (m 2H) 3.28 (m 2H) ; 3.87 (s, 3H) ; 3.89
(s, 3H ; 4.10 (s, 3H ; 4.48 (m 2H ; from7.32 to
7.39 (m 2H); 7.61 (s, 1H); 7.96 (s, 1H); 8.19 (d, J
=55 Hz, iH,; 8.65 (broad m 1H); 8.83 (broad m
1H); 9.44 5 (broad m 2H};1$B.1 (broad m 1H). - Mass
spectrum |E mz=434 M+'; m z=322 (M- C6H14N2) +;

g) SIS adc@wspi@uws {yEf t1BYtyluene- 4-
di met hoxy- 1| - et hyl -

4-
Fﬁgﬁ@n%;hﬂlﬁipﬂﬂﬁﬂﬁqEﬁﬁﬁipbwyrgﬁg%yﬁrgigfghgllgwlno}-

mae?iﬂa’xipquérylg{@gégy% 4?591;9&9% %ﬁ't;p&ﬂé"tb%”e lof  the

éw@mﬁiﬂﬁb%i{ﬂZﬁﬂﬂuEQdﬂmemh¢wy 1-methyl-1H-pyrrolo(3,2-
1k pyrrol o[ 3, 2-b] py ol 4-sul f :
ot By o Fe T AR TP RURT R RRE RS PYO 263
@J]Wﬁ%&ﬁéﬁ%@ﬁmmx@eﬁé@duﬁt exanplepaediyge (k)
fol'l'ow ng the procedure described in exanple 52c,

e 1 .Ag wint’h of., §ngq&a551um hydroxide. 0.140 g of tert-

B ol 5 3 Bagr B 6 Sk T i pyrrolo [3, 2-
iﬂg%rﬁlgdglnrg{%ﬁ)bifyﬁﬁfmam, Edﬂlﬁygldin 3 -ylmethyl] -
A M e JPRC PP e 00 Bl e

t
g %t@x%gvf#‘nggi%é%ﬁ?rsr%ﬁis 2-b] pyri din-3-yl)-

(+ CHUSIR spseitiomy| §30H18Y7 r of 8P, E0heyr .dduzrn 4pp12)5 0.98

yl et ] }peth pi pe d| eI [
dﬂ‘lal%d' \(’;\\‘Z[nt%SJ ﬂ% ¥+1? bvmgnébchgll’ac H?TI Ccs: I\gﬂ)' 2-11
S@ectIBHml tzC4ﬂ [Z(;;ﬁﬁ&( ]l\ﬂély bmaekpdaln, Stzalg)e 54( ls)s (m, 2H);
tert-Butyl 4 5 i met hox

BH8Ar B oPé”Z B 7 i g?n 3K {#%WPB}I‘LBFQ%Y Spsked m,
blpys i 4li g 41l Methyl 1lardno) get byh)pi-peyd dia@e-b- = 5.0 Hz,
car’boxyl at e Tﬁe product is prepared by follow ng the
pridcedlnzs descrikbd VnS8xdepl 8H34 St-dde () ,1Htardify (4,

8 5,5 fy 4 Dol (b 2. o i met hony £ 165
- Mass spectrum: IE m/z=534 M'"; m/z=322

(M - C11HpoN,0.)*'" base peak; m/z=57 C,He"

Example 55: N-[2-(5,6-Dimethoxy-1l-methyl-1H-

pyrrolo(3,2-blpyridin-3-yl) -1H-pyrrolo[2,3-blpyridin-4-
ylmethyl] cyclohexane-1,4-diamine hydrochloride:

The product is prepared by following the
procedure described in example 51, starting with
0.120 g of tert-butyl (4-{[2-(5,6-dimethoxy-1-methyl-
1H-pyrrolo[3,2-blpyridin-3-yl) -iH-pyrrolo[2,3-
bl pyridin-4-ylmethyl] amino}cyclohexyl)carbamate instead
of the tert-butyl (2-{[2-(5,6-dimethoxy-1-methyl-1H-
pyrrolo(3,2-blpyridin-3-yl) -1H-pyrrolo[2,3-blpyridin-4-
ylmethyl] amino}ethyl) carbamate used in example 51 and
2 cm® of 5N hydrochloric acid in dioxane. 0.133 g of
N-[2-(5,6-dimethoxy-1-methyl-1H-pyrrolo[3,2-b]pyridin-
3-yl)-1H-pyrrolo[2,3-blpyridin-4-ylmethyl] cyclohexane-
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met hyl -1 H-pyrrol o[ 3, 2-b] pyri di n-3-yl)-1-(tol uene-4-

sul fonyl)-1H pyrrol o[ 2, 3- b] pyri di n-4-yl net hyl ] am no} -

nmet hyl ) pi peri di ne- 1- carboxyl ate i nstead of the

cycl opropyl -[ 2- (5, 6-di net hoxy- 1-net hyl -1 H-pyrrol o[ 3, 2

5 - 167 -

b] pyri din-3-yl)-1-(tol uene-4-sul fonyl)-1H pyrrolof 2, 3-

kﬂ Ry V| MRidBddhi1v e useits | N abeapied 34 witige the
(k) and 1.13 cnB of 5N pot assi um hydroxi de. 0.140 ¢
(fpltl@mmg)lgkﬁracterlstlcs

4- [ S, h | )
b] p%}rl % q%t)%&{ko( yrrobfﬁ}% ygc %5?:( (Ezlil(gno{fsyll%rreppm)l] 140
Lth, ﬁmmﬁ} nfl?lfalll Jmj pzit) di 2e0s- da b@klyl,at2e 3ils (@bt aafﬁe.d 2.93
Wi t teoo aracterist HN t
(‘300 Wiz, 3(&%) o”gg 3 %‘2 éﬁw;gﬁ)o & 4 Mé,z 10
](537 :-(f-?) 9&"2471(&0 @m) AH;34.7d,(m 2H5; 02H?z1 1(H’h, 7.41
partlally masked m 2 m

3;;3’498@ SSH}H 8. 876(s, (ssmlﬂb 91?%ar(ﬁv a|1$*9 kdegd E?road
1 9 05 02 0

,1§)7{2 ( g,z(?%q); 775@.? H%H) 1}?) % 9? J(bro%d; n{é'.z ,2H) ;

(1& 15 be&;aﬂi ﬁ,, ), 11. (broad s - Mass
spectrum | E mf z=534 M Cl1H2ON2 2
Mafh SReAETHE 2 BT C%f—@’-l-‘lﬁalﬁ%%e “ap j’MB )

2; (:p, 6B et hoxy b=k hyl (MHs 2mH)2* / 2; m/2=209.8 (M
p'\l%rol o[ 3, 2-D U?py“ d{n 3-yl)-1Hpyrrol o[ 2, 3- b] pyridin-4
— WHget hgH) z*cycBoheﬁsanl?eiM di am ne hydrochl ori de: The

%%J&eﬁpretoeaﬁeds At 0'{4”{{51(5195 - X }Q&ﬁﬂlr'i-emethyl—

h exa ing with 0.120 of
tit tpyeoio (3 i{ﬁ}ﬁﬁwﬁdmﬂmmkym pprholol2, 3-

ItliaHri&Fg i Oa%f ﬁﬁiﬁ%é%ﬁhﬁ?%ﬁﬁéﬁﬁ%ﬁgé%ﬁﬁ%‘*&e .
é%ﬁ %6‘() ) %e el iguRyhy| (4 ﬁ[z (5, 6-dimethoxy-1-methyl-

hoxy-T-nethyl -1 H 30
ma-rmmfcsl,emrpyblmmelm; M pyr(5pbpens-Ar spifaryls -

STt B A Ao S FERR AT EtBEP 1) EnEHBRRYB10heRY) -
r%ggbéﬁg@gdlnethoxy I-nethyl-lFprrroIo[B,Z-b]pyridin-
e P LS PYIL Y B S I8 Yy S P0RAES e
procedure described in example 52c starting with 0.3 g
of 3-[4-chloromethyl-1- (toluene-4-sulfonyl) -1H-
pyrrolo(2,3-blpyridin-2-yl] -5, 6-dimethoxy-1-methyl-1H-
pyrrolo[3,2-blpyridine and 0.315 g of tert-butyl
(4-aminocyclohexyl) carbamate instead of the N-Boc-
ethylenediamine used in example 52c. 0.237 g of tert-
butyl (4-{[2- (5,6-dimethoxy-1-methyl-1H-pyrrolo[3,2-
bl pyridin-3-yl)-1- (toluene-4-sulfonyl) -1H-pyrrolo(2,3-
b]pyridin-4—ylmethy1]amino}cyclohexyl)carbamate is
obtained with the following characteristics:

- Mass spectrum: ES m/z=689 MH*; base peak

Stage 56(b): tert-Butyl (4-{[2-(5,6-dimethoxy-1-methyl-

1H-pyrrolo[3,2-blpyridin-3-yl) -1H-pyrrolo[2,3-
blpyridin-4-ylmethyll] amino}cyclohexyl) carbamate:
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1, 4-di ami ne hydrochloride is obtained with the
follow ng characteristics: - 1H NVR spectrum (300 MHz,
(CD3) 2SO0 d6, d in ppm : 1.40 (m 2H); 1.59 (m 2H)
2.05 (m 2H); 2.31 (m 2H); 2.99 5 (m 1H); 3.12 (m
1H); 3.87 (s, 3H); 3.89 (s,188):- 4.10 (s, 3H); 4.47
(m 2H); 7.36 (d, J =5.0 Hz, 1H) ; 7.41 (broad s,

1H); 7.61 (he 1rodhd8 (i Hhepakd (W oattblmwﬂkg the
8.20 (d, J = 5.0 Hz, 1H); 9.48_ (broad m 2H):
eﬁp@g@uere 1dgscribed l@H‘sse§ﬁ@EiLFuFr€‘ B3 =458 . M%tartlng

'f141% Sé\g(sl\/lé_l ?\ﬁsmiért %EYIZL]'S @ -({'\1‘.‘2+ (%J'Dézﬁime?bhox

=209. 2 base peak Exanpl e
txertmyauuyi prdd1z (B, ﬁrdhmicbmy 3-=yret hy+ {toluene- 4-

o R G e e SR EPE Rl LR ipa) e
ex8A1t) c%ﬂbélma(tﬂe {[£né5echadi BEt hene 1- cm&ilm@ropyl [2-

rrolo 3, yridin-3-yl)-1-(tol uene-4-sulfon
1(|5|-,;§;r|drl(§|e¢[ @ﬂmﬁqlﬁf%E‘WY@EW}%\@%}E¥E%@%X§FY“'
ar t t th
B AL e e e R N
¢fLni2t-1ghindrmmatded -in (d:xamphe-34 sstdoay k) 1&hd 1. 36 cm’®

B SHoEs BN | BYAEoRIe0 st ho o o s ERRE, PubkE (a-
({Aanisn e yinphaiosy -carmamy E—ims%)g%ﬂopé[ﬁhﬁlb& gidin-3-

et hyl enedi am ne used in exa 0. 237 tert-

b'ih)yllf'(-m{qml(cs [%- %Mmm@m tht’ilﬂbw%%? 3. .
ol |
%r lh%)&-li- a%%a(‘{ ;herrgl]ﬁo exy‘f %gl; E%{rréa? e@%l&’lng

Qﬂbﬁdﬁﬂéﬂﬂé&idﬁe follomnng characterlstlcs - Mass

quctrun1 ES m z=689 M bas a ge G(b):

Cor . BNR, SPEENIR (6 &R Al nisyo 2 SpetiRgsd 1ngpm) : 1.10

](]'ﬁ’r D)@}QO-' of 336'3 P&ﬁ%mﬂ ny37¥l )(mlemﬂfql @[52 @r, 3H); 2.35
pyri di'n-"4-yl met hyl ] ani no} cycl ohexyl)carbanate -

168 1H); 3.16 (m, 1H); 3.83 (s, 3H); 3.88 (s, 3H); 4.00

(broad s, 2H); 4.06 (s, 3H); 6.62 (broad d, J = 8.0 Hz,

1H); 7.00 (d, J = 5.0 Hz, 1H); 7.30 (broad s, 1H); 7.58

(s, 1H); 7.89 (s, 1H); 8.02 (d, J = 5.0 Hz, 1H); 11.6

{broad s, 1H).

- Mass spectrum: IC m/z=535 MH" base peak

Example 57: Azetidin-3-yl-[2-(5,6-dimethoxy-1l-methyl-

1H-pyrroleo[3,2-blpyridin-3-yl) -1H-pyrrolo[2,3-
blpyridin-4-ylmethyl] amine hydrochloride:

The product 1is prepared by following the
procedure described in example 51, starting with
0.075 g of tert-butyl 3-{[2-(5,6-dimethoxy-1-methyl-1H-
pyrrolol[3,2-blpyridin-3-yl)-1H-pyrrolo[2,3-b]lpyridin-4-
ylmethyllamino}azetidine-1-carboxylate instead of the
tert-butyl (2-{[2-(5,6-dimethoxy-1-methyl-1H-
pyrrolol[3,2-blpyridin-3-yl)-1H-pyrrolo[2,3-blpyridin-4-
ylmethyl]amino}ethyl) carbamate used in example 51 and

1.2 cm® of SN hydrochloric acid in dioxane. 0.077 g of
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The product is prepared by follow ng the procedure
described in exanple 34 stage (k), starting wth

0.235 g of tert-butyl (4-{[2-(5,6-dinethoxy-1-

met hyl -1 H-pyrrol o[ 3, 2-b] pyridi n-3-yl)-1-(toluene-4 5

sul fonyl)-1H pyrrol of 2, 3- b] pgei di n- 4-yl net hyl ] am no} -
cycl ohexyl ) carbanmate i nstead of the cycl opropyl -[ 2-
@&eﬁndimeim [z e Mldﬂﬂré*@udsxpmhaeerlmpymdi n-3-yl)

- -(toluene - sul f ony I%-lk#péﬁrolo [ 2, 3- L n- 4-
VRN [ rf 1hl RIS BySrabe oKy RhavTidin-1-

f ta de 1
?g?“e]%‘&iyléli\lrpé) ﬁ?ﬁﬁ:‘ﬂbﬁigﬁﬂﬁb i 14Bt9ifka with the
ﬂCﬂl(Cﬁ'\(lﬁ’*gdlctaﬂ’mtyerlmmt-l H-pyrrol o[ 3, 2-b] pyridin-3

L L LS Rl e Sy o

chr apey i stB9s:(sl5 3'H)1,H besppsfwan(@oelaj&hdm broad m,
(C8)250 do, d in ppm " 110 71,36 %s, oH)
RH)Z (#n12H)(s, 1385i (f 3@H) (broa 5m:(rﬁH)1:I—I)4 814 Sim2H) i
3 8 (Rro S, ]
]7H)c?6 ((CES 37(3) éHéz rgLaPi “?);9’8& g?ggﬁ?, I%’1;3—]!)@‘1;) '7.7(2)‘(|38l (s,
) 7 7.960 Bz, 1H);; 733@0(b(@adcs =1H§; 07188 20H]s, 9.05

(ot 3, i MY a8 Bt Bor 1S akl b daead m,

pesk. DAl @B%kd s, 1H) .
Azet'i di n- 3- yI [ 2-(5, 6- dlnethoxy | - met hyl -

THMRAS @chatma 5% i dMAz=2393 )MHH ;M#-ﬂ?o?[ 2,3 25

DppY ity et ) habneahyy gobigged dp: 2 Ther pdust

i's prepa f 6l 'ow ng procedur e scri be
Gy ke F8 : st aertABuwilh 30-{0[75 & «F - digeetlnxy1 1 -methyl -

5, t
r}# éﬁ%l 3!o']rr;’p‘:‘; ri%%’f?‘%"?T? }—igﬁr@”éfﬂlg[ﬁ]ﬁyrl di n- 4
Py f1V. 4 -%FE:E@&WFI éﬂiﬁk@ 4dz60i DXy 8L eatPEkpRdtat
the tert-butyl (2-{[2-(5 dlnetho -l -met hyl - H

M&m p‘}@#ﬁr?\uw% Y-HH 24 ﬂ@@&ﬁﬁn#mﬁtwl-
pERTTE, (RS e o e
AEipyrdddbh (2, 3-b] pyridin-4- ylmethyl]amlno}azetldlne-l-
carboxylate

The product is prepared by following the
procedure described in example 52c¢, starting with 0.3 g
of 3-[4-chloromethyl-1- (toluene-4-sulfonyl) -1H-
pyrrolo[2,3-b]lpyridin-2-yl]-5,6-dimethoxy-1-methyl-1H-
pyrrolo[3,2-blpyridine and 0.253 g of 3-amino-1N-Boc-
azetidine instead of the N-Boc-ethylenediamine used in
example 52c. 0.203 g of tert-butyl 3-{[2-(5,6-
dimethoxy-1l-methyl-1H-pyrrolo[3,2-blpyridin-3-yl)-1-
(toluene-4-sulfonyl) -1H-pyrrolo[2,3-blpyridin-4-
ylmethyl]amino}azetidine-1-carboxylate is obtained with
the following characteristics:
- Mass spectrum: ES m/2=647 MH' base peak
Stage 58(b): tert-Butyl 3-{[2-(5,6-dimethoxy-1-methyl-

1H-pyrrolo[3,2-blpyridin-3-yl) -1H-pyrreolo[2,3-
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azetidin-3-yl-[2-(5, 6-di met hoxy-1|-nethyl-IH
pyrrol o[ 3, 2-b] pyridin-3-yl)-1H pyrrol o[ 2, 3-b] pyridin-4
- ylmethyl]am ne hydrochl oride is obtained with the
foll ow ng characteristics: 5 - 1H NWR spectrum (300
MHz, (CD3)2SO d6, d in ppm178.87 (s, 3H) ; 3.89 (s,
3H) ; 4. 10 (partially masked broad m 2H); 4.11 (s,

3H|byr4ﬁﬁ—(mmﬁhyﬂlﬂmldb]@ﬂzémdﬂk§ :1-Jadiboxylate:
5.0 Hz, 1H) 7.38 (broad, s,

; 1
(s, 1H); 8.T0% (®rofuct g5y Prﬁn)ar%iodosgo f(%‘r]]gg;a”}ﬁ the
%Iil)oce(ib'r%l é@é@fﬁbg&i ]:JTQ exiflpBe GYerstdyoadym, sa:"&rtlng

road s, - Mass spectrum ES nfz=393
Wﬂmm N - OfZSHSNZ bubyl+3 -t [2=1$7.63 dimet oy -Ar met;ilyl-

g’ ifl(vo @x%e%%&%%]d#{g{%ﬁ%w% (toluene-4-sulfonyl) -

lH‘- ﬂr@l‘l{[& 21 I 1 i -3¢ W Imdth T dimi 0 Padet idine-1-
b] pé@l di n- yI nmet hyl ] am no%azetl di ne-| - car boxyl_ at e;

XyIEhe t FRSERAY| 30F[ 2- Ehee. diTHARRERPY Irekdiy {3 6+
%#n@(:ﬁfo y°-[13 nge\%] pyrll-g| i[é[%hélﬂj pePeafnsylyonyi) -

pyrrolof yridi ]'am no}azetidi ne-| -
Z(ﬁodaxebmey&l—aﬁmﬁﬁwlﬁrﬂ&bqbyrmbm Epad ol pyridinod ng

d d bed 52 L kh_ 3
e St ST MR AEIS (0 era. DT g Py ek en
Mfmob%téséhwlwydkaxi/aé 506 1dlng&$f10K§ért pathyl -3H [2-

25 pyrrol o[ 3, 2-b] pyridine and 0. 253 g
35arﬁ1¢émemlsuﬁr TaRa bRy Frel HTRY BERIL o f t%eblpyrldm 3-y1) -

t er Jil)e !%n{%?ﬁrgg;%&ﬁ?d‘l )legﬁ(ﬁ}pﬂ gm%}ageggélﬂeoi-

d:lall’&idiq»ﬂ.ya-tb met Kyl - | Hopyadokd| 3, 2wbihyr i dilme 3- ylfolllowing
gol uene u,IfonyI) 1H pyrrol o[ 2, 3-b] pyri din-4- 30

Siazeti di ne- 1- carboxyl ate i s obtai ned

Wity NMRe sfp@dtq\unng(ac&tﬁrm £riehi)Gsd dslyhes iSPYn)LM1 .36
ES m z=647 M+ base peak Stage 58(b5) tert-Butyl
I [ 29¥b; 6-2diafet Koxgad- mbt hjH) ; 6 (m, 3H); 3.84 (s,

Lhpyrgobol 342- 0yl i 83~ Mdoad™ Y aehal 2 307 440 -3m);
6.98 (4, J = 5.5 Hz, 1H); 7.29 (4, T = 2.0 Hz, 1H);
7.58 (s, 1H); 7.89 (s, 1H); 8.04 (d, J = 5.5 Hz, 1H);
11.65 (broad m, 1H).

- Mass spectrum: ES: m/z=493 MH' base peak; m/z=437 (M
- C4Hs + H)*; m/z=321 (M - CgHis N2O+ H)*

Example 59: [2-(5,6-Dimethoxy-1-methyl-1HE-pyrrolo(3,2-

blpyridin-3-yl) -1H-pyrrolo(2,3-blpyridin-4-ylmethyl] -
piperidin-4-ylamine hydrochloride:

The product is prepared by following the
procedure described in example 51, starting with
0.080 g of tert-butyl 4-{[2-(5,6-dimethoxy-1-methyl-1H-
pyrrolo[3,2-blpyridin-3-yl)-1H-pyrrolo[2,3-blpyridin-4-
ylmethyllamino}piperidine-1-carboxylate instead of the
tert-butyl (2-{[2-(5,6-dimethoxy-1-methyl-1H-
pyrrolo[3,2-blpyridin-3-yl)-1H-pyrrolol2,3-blpyridin-4-

ylmethyllamino}ethyl) carbamate used in example 51 and
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b] pyri di n-4-yl met hyl ] am no} azeti di ne-1| - car boxyl at e:

The product is prepared by followi ng the procedure
described in exanple 34 stage (k), starting wth 0.2

g of tert-butyl 3-{[2-(5, 6-dinmethoxy-I-nmethyl 5

1H pyrrol o 3, 2-b] pyri di n- 3- §7L- *- (t ol uene- 4-sul fonyl ) -

1H pyrrol o[ 2, 3-b] pyri di n-4-yl net hyl am no}azeti di ne-| -
carbem e smsheadoehlbhe cCyadiapr bpyhipzahs,.6-0.087 g of
di met hoxy-I|-nethyl -i Hpyrrol o[ 3, 2-b] pyri din-3-yl)-i-

@zs a3 £ bhy(5 - 'Hi/ %@azlsmﬁ Bytrdfn-4 10

éﬂﬁ&f&% pot &%ﬂéﬁelﬂdrrjflﬂydr |de. %Y%iggsf[ék(értﬁﬂ]gyhaén 4-

3infexhyl] amine hydrochloride 1is obtained with the
g%fa dlneth I-nethgl-lkkpyrrolo[S 2-b] pyri din-3-yl)

owing c racteridtic

1Hpy vl s 3-hinPY (3 ol vz | (r@bnyzlsbarasno}@zlet igthoe:r 12,92
carbox laté is obtained with the follow ng
Q?é% ari s2HEs: 2-37H (WR 2Pkt 2ufP( 3@@%2111(3@3333’%2) m,

dj (

%996 (‘'m ‘gkb 'Széﬁ Q%}jﬁggfé%f%g Réﬁfgd |j%Egroa%l 88
s(,s 4I—®H) A.D79¢ s(ssl-t)sH) 64980(ds, J3:H)5 54 M2, (ltH) 2H) 297.32
= 2.0 H, 1H): 20 7.5 9 ( 1H);
<b4io= 5.5 Hzg %"1%40 ?f 65 (=brzoan ﬁi 'I_gI\FaJSS(S’
819901 M#86 E§s miﬁ§49% Mg+ ases peak; snkzs 4aﬁ)(Mfrom 8.80

+ H) iﬁéwl- C8H16 N202+ H + Exanple 59:
[tp(s @Dmeoa@xym tihy -84 poreafoms, 2H)3512.1 (broad
glpy&bd|n 3-yl)-1Hpyrrol o[ 2, 3-b] pyridin-4-yl methyl ] -
plperld n-4-yl am ne hydrochl oride: The product is
pr epas £ prctnih oMy hie=4p0 attdung zdager i bed in

le 51, start th _0.08 f t-butyl
R [ ety noheEe g - itk - pRsgopeal | Ut
Mﬂﬁ[ F % b] p¥etdBAr$1Y! e YHnyrs, 8 of Snet iRy i dhét Hy 1 -

am no} pi peri di ne- 1- carboxyl ate instead of
14 pyrralali 42 -BpY$ d{s: $=-vil helBaryrroked AyB-| H-

rrolo 3 2 RlpyLidi [2. 4
A 2 AT SR e bt a R AP 5 R RBX A B B T
&ﬁhgelgb(a) tert-Butyl 4-{[2-(5,6-dimethoxy-1-methyl-
1H-pyrrolo[3,2-b]pyridin-3-yl) -1-{(toluene-4-sulfonyl) -

1H-pyrrolo[2,3-blpyridin-4-ylmethyl] amino}piperidine-1-
carboxylate

The product is prepared by following the

| procedure described in example 52c¢, starting with 0.3 g

of 3- [4-chloromethyl-1- (toluene-4-sulfonyl) -1H-
pyrrolo[2,3-blpyridin-2-yl]-5,6-dimethoxy-1-methyl-1H-
pyrrolo[3,2-blpyridine and 0.253 g of 4-amino-1-Boc-
piperidine instead of the N-Boc-ethylenediamine used in
example 52c. 0.161 g of tert-butyl 4-{[2-(5,6-
dimethoxy-1-methyl-1H-pyrrolol[3,2-b]lpyridin-3-yl}-1-
(toluene-4-sulfonyl)-1H-pyrrolo(2,3-blpyridin-4-
ylmethyl]amino}piperidine-1-carboxylate is obtained
with the following characteristics:

- Mass spectrum: IE m/z=674 M'"; m/z=519
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1.2 cnB of 5N hydrochloric acid in di oxane. 0.087 g of
azetidin-3-yl-[2-(5, 6-di net hoxy-1-nethyl-IH

pyrrol o[ 3, 2-b] pyridi n-3-yl)-1H pyrrol o[ 2, 3-b] pyri di n-4
- ylnmethyl]am ne hydrochloride is obtained with the 5
foll ow ng characteristics+ 172H-NVR spectrum (300 Mz,
(CD3) 2SO d6, d in ppm : 1.92 (broad m 2H) ; 2.37

(M 2kdH,5E,)45 (Panl/izalby maskefzi8191H) ©,2..dNT base
2H) 3.40 (partially nmasked m 2H) ; 3.88 (s, 3H);
9691(3}(3 3H); 4.10 (s, 3H); 449(m 2H); 7.32 10 (d,

) '1|_I)tfﬁ)t7 B%Q:}XZIO sl G2 G 'ézud:.:'n@tho:%r—ql-zﬂéuhyl-

7= 55 He,
anz;@ymmamz(mmmma le-m-léirrmbIOErz ZQH) ; "o

b1 B3edattn i -oie iy hirmsadt st etal sl P o EBatake

Exanpl e 60 THe! toBiudt 4-1d 2- %@fﬁgﬁgdretﬁwyfd»rmiwé the
1H pyrrol of 3, 2- m pyridin-3- rrolof 2, 3-

Phepediine 4d95th9d] airft n@}cﬁmpéﬁl agnetagar Btyl Mtarting
St HA 69(2do LertoButyl f:4ley8S & MRl NoXy - By - 1-

4ﬂHH§&ékdﬂ¢mﬂJZhb}ﬁym&dlﬂrityﬂMene(ﬂakuéﬁeﬂyk)

SRty it T S ot ¥ LPPtR i BIFERPDLRFohe

a CofS | M Fbir B [2-
e ey o) s a0 1

d&ﬁrrrﬁddl[@ﬂlcbiwﬂrm&hﬁl YA -y Brel okl dxyl Py rbdint 3t ) -

yrrolo 2 f Bpc-
der# %Q%ﬁf P?%?% %1%ﬁ% %?%énuged
lyllmett)l'@fm|a&n15%3 uéédlﬁﬂn %:Eémpbétmbl.@tyégé {kP-4Hd60.36 cm’

di met hoxy- 1- met hy] - | H- I'o[ 3, 2- d
oI R GRSET B Y SE K891 1 0133, 9 BFpeTh L 4-{ [2-

g&sp;ast h% eaeq Wﬁnﬂﬁé Wi Ners - GREROKY | #e bPpPPiaines.- ryl) -
g chdracteri'stics: SS spectrum
MH- 2R Al [2 1/ A5 idin -4 -ylmethyl] amino plperldlne 1-
carboxylate is obtained with the following
characteristics:
- 'H NMR spectrum (300 MHz, (CD;},S80 d6, 4 in ppm): 1.20
(m, 2H); 1.40 (s, 9H); 1.85 {(m, 2H); 2.10 (broad m,
1H); 2.64 (m, 1H); 2.80 (m, 2H); 3.81 (m, 2H); 3.83 (s,
3H); 3.89 (s, 3H); 4.02 (broad s, 2H); 4.06 (s, 3H);
7.02 (4, J = 5.5 Hz, 1H); 7.30 (4, J = 2.0 Hz, 1H);
7.59 (s, 1H); 7.89 (s, 1H); 8.03 (d, J = 5.5 Hz, 1H);
11.6 (broad m, 1H).
- Mass spectrum: IC m/z=521 MH' base peak
Example 61: {[2-(5,6-Dimethoxy-1l-methyl-1H-pyrrolol3,2-

blpyridin-3-yl) -1H-pyrrolo[2,3-b]lpyridin-4-ylmethyl] -
amino}acetic acid trifluoroacetate:

Stage 61(a): tert-Butyl {[2-(5,6-dimethoxy-1-methyl-1H-

pyrrolol[3,2-blpyridin-3-yl)-1- (toluene-4-sulfonyl)-1H-
pyrrolo[2,3-blpyridin-4-ylmethyl]l amino}acetate
The product is prepared by following the
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(M- C7/TH/SO2) m z=321 (m z=519 CloH18N2Q2) + base

peak Stage 60(b): tert-Butyl

4-{[ 2- (5, 6-di met hoxy- 1- net hyl

1H pyrrol o[ 3, 2-b] pyridin-3-yl)-1Hpyrrol o[ 2,3- 5

b] pyri di n-4-yl net hyl ] am ne} pi7geri di ne-1 - car boxyl at e:

The product is prepared by followi ng the procedure

@&wédm@ | de XA d® 314 ékagpl(ak)s,zcst Ehﬁaiﬁtg.ng/vivt:fth 0.3 g
0.160 g of tert- but)_(L 6- di met hoxy- 1-

Rt hyl - | H- pyPrdroLH: ?WY&‘&# 1)“?&‘?1401 Shelfeeny hy- 1H-

i) 54[)2 B fﬂﬂ%ﬁ-ﬁpygl@Il@uﬂefzhgﬁyhﬂ&.éawmm-

pirperi di ne-1-c rboxyl ate instead of
eycirgdcodyl2{-pyridine and 0.193 g of glycine tert-

DU PG, ATy PF- Lk 7 BPT 3OV B RSP ATy deed

Vinetdydnsne nesysed Ion emang e 84 stege -baryand PIBS(s, 6-
cnB 15 of 5N potassi um hydroxide. 0.104 g_of
@éﬂ[&bé]gx)y[ rmethyl-1H- pyrrolo[3,2- b]pyrldln 3-yl)-1-

(RAWTRINVW A d PV S5 RYE1 91 9] 3. 87 By PyaLALg=3- Y1)
Vimenhydl e i3 blapetatia - 4sy labatahiyiddanvioh pitber i T eowing

carboxyl,ate is obtained wth the foll ow ng
SHRTAGEREHISE TS 20 - 1H NVR spect rum (300 Mz,

(CEX%)s?sS@.;@:udmn PR/ 26 @8 Mﬁ*m pide 6p’ksa68 (S oH);
85(m 2H) 2.10 (broad m 1H)
t5 3.81 (m 2Hl2- i ch i@etmwl?%‘éu(%'lﬁ'

%@grgl&zlq}z 12)(_0%‘15;&3%&:(@@ \]Y -229% égrrg}t% [2 23 Pégé?dul -4-
e thylq amsindiidceBidndil trifbusréacetisfe: 11.6

égraﬁagxrannpﬁ %1_pr'\c/>a xfctSpelcst r li)rrrleparenc’iz o Mlc?v?fng the

sdeanfi-Dl a@geﬁxuea e hykarh @yr:%ﬁmé)lfé”g@ (k), starting
]pyr|d|n3yl -1H pyrrol o yridin ylmathyl]

2
hoy W e | @f abputtbuty or{da"ceé)5at5e-dl$te§f§@>§&'(1a')m€thyl-

pyr%ﬁ%az[{%] py(/birangf%@-r%]_)%l)(ltgFuggn%u su?fsulf?n}ﬁ-lz
RY-3trafod. o3 2] o i g iy avef hye § eyl N hoe} acet dbe
F:)Lrnos%ue%td ! g prteﬁ)ear %?/c?.)épfr%yy%\@ [ng (tSh 6 _dl%n7egthoxy l-methyl-
1H-pyrrolo([3,2-blpyridin-3-yl)-1- (toluene-4-sulfonyl) -
1H-pyrrolo[2,3-blpyridin-4-ylmethyl] amine used in
example 34 stage (k) and 1.12 cm® of 5N potassium
hydroxide. After purification by preparative LC/MS
(acetonitrile/water/trifluoroacetic acid as eluents),
0.034 g of {[2-(5,6-dimethoxy-1-methyl-1H-pyrrolo[3,2-
b]pyridin-3-yl) -1H-pyrrolo[2,3-blpyridin-4-ylmethyl] -
amino}acetic acid trifluoroacetate is obtained with the
following characteristics:

- M NMR spectrum (300 MHz, (CD;),S0 d6, d in ppm): 3.86
(s, 3H); 3.88 (s, 3H); 4.00 (broad s, 2H); 4.11 (s,
3H); 4.49 (brocad s, 2H); 7.14 (d, J = 5.5 Hz, 1H); 7.39
(d, T = 2.0 Hz, 1H); 7.59 (s, 1H); 7.92 (s, 1H); 8.18
(d, J = 5.5 Hz, 1H); 9.50 (broad m, 2H); 11.95 (broad
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procedure described in exanple 52c, starting with 0.3
g of 3-[4-chloronethyl-I-(toluene-4-sulfonyl)-1H
pyrrol of 2,

3-b] pyridin-2-yl]-5, 6-di met hoxy-|-nethyl -1 H

pyrrol o[ 3, 2-b] pyri di ne and ©7393 g of glycine tert 5
butyl ester instead of the N Boc-ethyl enedi am ne used

) axanphe 320kl Braadfm} ety butyl {[2- (5, 6-
di met hoxy-I-nethyl -1 H pyrrol o[ 3, 2- b]pyr|d|n3yl) 1-
(t Masen EPLHHFLNRS - TH 371 36! fFE, RAADRGRS n- 4-

%@;}Q Jg3 No} - 8CRLdkimdthoaR)-Al ket ﬂhit@(mi&%%—z-

ristics: Mass spectrum ES m z=606 MH
rdasa 1 Stamel nEtiy)L) ﬂmasmem» bRt hox)par héinyR-yH - 1H-

rroI Nn-3-yl)-1Hpyrrol o[ 2, 3-b] pyri din-4
CL[%'] amll%ﬁrétd@t *acid trifluoroacetate: 15 The

@gt 63 (&) ePassé Mnfecﬂﬂm-ngntdm;ywmpdutmmphen 2-

escriped in exanple 34 stageﬁé ,_Startin Wi th

v 15n3 fprarlmedtihy 1 i/ (‘{T]ZJ?IB‘—‘ wakEexy! rgﬂet hyl -
%g:gcﬁl:o d%%bé;@%quéirg'i‘ 331]3/ ]%ﬁ LPS'P? 4-B¥p Qmﬁhe

pyridin-4 an1no aceta
i nstead of Tdhea cgoﬂupuopylof[ 29(5 mfnelhw—ychlcvmdmhyl-

1H— | o 3, 2- [ 3- L fopyl )
R (P 5 SR gty e RCoveR pra vl -
%%xl?“fnﬁf%?“%ﬁ?ﬂf o by arebarave ca s 25

Gacat’ okt Al cblaromethantl, u@todc SEMPerA RS i) Jdig syegion

34 f t
b fgyr;f%‘l,cg 3{ 3%‘%3 %p#rdr.rﬁl gféy L)E]ngyrl J‘Jl‘tﬁ(fén%%ﬁgnlum
ahilnaliakst | 01ac¢m° t rofl uentacet air&il Ss00DL &I ged ofi t hsodium

t he fo_IIovvin characterlstlcs 1H NMR spectrum
& b CE R AT T 3 45 QLT RY . & groom

0 N 4 ,
Et%’rmﬁasttﬂ'é) ﬁc?f oaﬁg Sho@'r'% Aﬂae&s se@é)%,aé:g.o‘h?d’of\] :the

phases by) sevttslgues@ .t.ﬂﬂe, ¢rgan(L§ HfH}SGSlB dried) ever
?rlaSgn|_e|Zslu |_|)51119fa£.§i:0e ,( b£ °f‘€'e£’éd2£')m Hle%S c‘ol?{c%qpcxla %d under
reduced pressure. After purification by flash column
chromatography (8i0,, dichloromethane/methanol 98/02 by
volume as eluents), 0.11 g of 5,6-dimethoxy-1-methyl-3-
[4- (thiophen-2-ylsulfanylmethyl) -1- (toluene-4-

sulfonyl) -1H-pyrrolo[2,3-b]pyridin-2-yl] -1H-
pyrrolo[3,2-blpyridine is obtained with the following
characteristics:

- Mass spectrum: ES m/z=591 MH' base peak

Stage 62(b): 5,6-Dimethoxy-1-methyl-3-[4-(thiophen-2-

ylsulfanylmethyl) -1H-pyrrolo[2,3-blpyridin-2-yl] -1H-
pyrrolo[3,2-blpyridine:

The product is prepared by following the
procedure described in example 34 stage (k), starting
with 0.110 g of 5,6-dimethoxy-1l-methyl-3-[4-(thiophen-
2-ylsulfanylmethyl) -1- (toluene-4-sulfonyl) -1H-
pyrrolo[2,3-blpyridin-2-yl]-1H-pyrrolo[3,2-b]lpyridine
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m 1H); 13.9 (very broad m 1H). - Mass spectrum ES

nm z=396 M+ base peak Exanple 62:

5, 6- Di met hoxy- 1| - net hyl - 3-[ 4- (t hi ophen- 2-

yl sul fanyl net hyl ) - 1H pyrrol o[ 2, 3-b] pyridin-2-yl]-1H 5

pyrrol o[ 3, 2-b] pyri di ne: Staggs562(a):

5, 6- D met hoxy- 1- net hyl - 3-[ 4- (t hi ophen- 2-
E@t'efa@%ffeﬂhé)cgt@b@ﬁWA[Mg @3 Imetthoxy-1-methyl -

%rrol o[ 2 ] pyr.i

I%_ I—I-pﬁrrolo[BZbg%ilfdlnT)_
-PyFaala Bn 2ot levr i ot- By kl ch 6?%%%%9[:1 d| Only]
S S PR >§irf?%‘f’15%%f’%‘9%ﬁ%yr. ae

examtlef 3di crémgmet hlahe aatl a o.@nmerat @fe (SN t eotassium

reqj o of re adde
ﬁé’%rﬁﬂ et)'ctyl iLm < %’ﬂ o% o6f dimethoxyil K pethyl 3 [4-
QLD pthed - 25GAI M feh vk epy Te- 1Hhey Featd (2n3 nn!ipvafmsn-

stirréd at room tenperature for 18 hours. K After
Separ atlifopyralel3 gy hidiee t | 19, oRFRigedanyith the
r 0 slumsulfate filtered and

?Ir%&elﬁl%é“’&ﬁh enc{hreagﬁ é(;':eun er” Teduced pressure. After

purlﬂf NoiRt ispedrrunl akto @« i 20D OhsSomEcogrdapihy K2, 3 . 85

di chl_oronme thane /nethanol 2 by. . vol a

disent®); G-BP g(8f 3H-di frel ox@s rysrgehylgg?’ broad s,

[245)(;t hé ophieng2- ¢ sul %aaylwﬁet hyi) r 1s(bol uene-43 = 3.5 and

sulfonyl) 1H-pyrro|o 3b]pyr|d|n 2<£/h;-IH-

By-15 o[ 31H) b] Rrditi hédi s Jobt at nBd R 1 thelEel 118Wiing7 - 30
chara I.SL1Ccsyy - ctrum .E = .

g‘%gerbgeagéia%%' 63%):'}’%3 SRact W ES W zr391s N, 1) ;

5,.6D (et hony; | mmachyls 3-14) ft hi.ophe(@,2-3 = 5.5 Hz, 1H);

ylsulfanyl nmet hyl)-i Hpyrrol o[ 2, 3-b] pyridin-2-yl]-iH

ﬂ)ﬂrrolQﬂr?azi- 15 p{ﬂldi ne: 30 The product is prepared by

foly0 nghddiSump! Q@sed%ﬁzd@?ﬁrlmd Bdkeseait € 34 stage

(k), starting wth 11090

Eﬂimﬁhﬁﬂﬂﬁmy Evﬁeﬂmpe efdtiei3 - (4-phenoxymethyl-
éxﬁlrpfﬁurlcﬁfogl% '{rﬂ%pw %qr:.éx e‘?llfi?- 4yr ?%i’QF%iéI%I pyri di ne
bipyridine:

Stage 63(a): 5,6-Dimethoxy-1-methyl-3-[4-phenoxymethyl-

1- (toluene-4-sulfonyl) -1H-pyrrolol2,3-blpyridin-2-yl] -
lH-pyrrolo[3,2-blpyridine

To a solution of 0.3 g of 3-[4-chloromethyl-
1- {toluene-4-sulfonyl) -1H-pyrrolo[2,3-blpyridin-2-yl] -
5,6-dimethoxy-1-methyl-1H-pyrrolol[3,2-b]lpyridine in
30 cm® of acetonitrile, at a temperature in the region
of 20°C, are added 0.066 cm’ of phenol and 0.486 g of
potassium carbonate. The reaction medium is heated at
80°C for 18 hours. After cooling, the reaction medium
is filtered through a sinter funnel and the filtrate is
concentrated under reduced pressure. The residue
obtained is taken up in 5 cm’® of water and 10 cm’® of
dichloromethane. After separation of the phases by

settling, the organic phase is dried over magnesium
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1H pyrrol o[ 3, 2-b] pyri di n-3-yl)-1-(tol uene-4-sul fonyl) -
1H pyrrol o[ 2, 3-b] pyri di n-4-yl net hyl ] am ne used in
exanpl e 34 stage (k) and 0.8 cnB of 5N potassiumb5
hydr oxi de. 0.080 g of 5, 6-diLlffét Roxy-| - net hyl - 3-[ 4-

(t hi ophen-2-yl sul fanyl net hyl ) -1H pyrrol o[ 2, 3-b] pyridin

sud-pdtde, L HERYE £ oAl Jnk bERghI didtecdist ot ed naadeirt hrédeced
followi ng characteristics: - 1H NWR s ectrum (300 MHz

CEBPSWEO d6, AfteR ppRurifiaetion (sPY3H) flesdy (scolumn
33 d,
qquh%aspkéﬁg ((Sd. (_ % andme@ﬁ%n}gZeZﬁﬁ. a?ce‘tate

(dd,5/2 5 1. EyandoIBu&el—E aﬂl—belﬂeﬂ‘@s) (d, 03140290 Hzf 5 6~

e il et 5 O g e e catd 2 [ 8fykBe 400

@ﬂl%ﬁhym)ﬁiﬁ rEISS [ S PeCh Tyt i ESn b zg#B7 1 base
peak Exanmp 6P¥

wyetmhﬁa&hcgthpymmeg;@ Pheabrofetrh the following

]%}t dtog [g%c ] pyridin-2-yl)-1Hpyrrol of 3, 2-
pyr1di ne: t age 63(a):
5, 43 sredgemntyrum meRdy | m Bz £ 36 P heMigk et éh \ppeak

1-(tol uen§-4 EUL{GSM%%”M q{wf %]g r;'bt‘?%{'%x eltl_hyl-

3H - SASNEI W rpyridin-2-yl) -1H-pyrrolo[3,2-
1- (#{)ﬁine 4-'sul fo%lgll) 1H py¥ro| o[2P§ b] pyri di n- 2- yl]-

X pyidfinmet hoxy- | -met hyl -i H-pyrrol o[ 3, 2-b] pyridine in

of 200, “ar ST HUEE o HEREE By G4 Lol By Oene
Rasiure cdeborabed The eeampilen 3r4eoh;tr.mges (ke at esitaartlng

80C for 18 hours. After_coolin he react| on
06 il P GhrougPh si ntSe'gG'f im% [4-

fﬂﬂé:{cﬁéﬁné&;yfﬂfw%méﬁ& &néi@iféﬁyypempﬁ?ggaw [2The

residue obtained is taken up in 5 cnB of water and 10
&ipyofididi-c o teyrerolsd {2r2 sehpynidbneof imgtead  of

fases by seliling, 06 0r@ANS PNASFed o] Poh UL -1

i nstead of the cyclopropyl-[2-(5, 6-di net hoxy-1-nethyl -
I
I

esi um -
pyrrolo[3,2-blpyridin-3-yl)-1- (toluene-4-sulfonyl) -1H-

pyrrolo([2,3-blpyridin-4-ylmethyl] amine used in
example 34 stage (k) and 1.2 cm® of 5N potassium
hydroxide. 0.095 g of 5,6-dimethoxy-1-methyl-3-(4-
phenoxymethyl-1H-pyrrolo[2,3-blpyridin-2-yl)-1H-
pyrrolo[3,2-b]lpyridine is obtained with the following
characteristics:

- 'H NMR spectrum (300 MHz, (CD;),SO d6, 4 in ppm):

3.83 (s, 3H); 3.87 (s, 3H); 3.97 (s, 3H); 5.42

(s, 2H); 6.93 (broad t, J =7.5 Hz, 1H); from

7.03 to 7.09 (m, 3H); 7.30 (m, 2H); 7.33 (4, J =

2.0 Hz, 1H); 7.58 (s, 1H); 7.91 (s, 1H); 8.09 (4,

J = 5.5 Hz, 1H); 11.75 (broad m, 1H).

- Mass spectrum: ES m/z=415 MH' base peak

Example 64: 2-{[2-(5,6-Dimethoxy-1-methyl-1H-

pyrrolo[3,2-blpyridin-3-yl)-1H-pyrrolol[2,3-blpyridin-4-
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sul fate, filtered and then concentrated under reduced
pressure. After purification by flash col um
chromat ogr aphy (Si 02, dichl oronethane/ ethyl acetate
97.5/2.5 by volune as eluents), 0.140 g of 5,6- 5

di met hoxy- 1- net hyl - 3-[ 4- phrem@tynet hyl - | - (t ol uene- 4
sul fonyl)-1H pyrrol o[ 2, 3-b] pyridin-2-yl]-1H

it 313, dn it Y+ 4 GhKeny Fe €lbdand Detlr if 1ot bacébatewi ng

characterlstlcs - Mass spectrum_ ES m z=569 M+ F
g3 6- Dimethoxy-1-methyl-1H-pyrrolol3,2-

%ﬁﬁ%ﬁ#&ﬁ%ﬁ%&%ﬁiﬁ%ﬁ*?%ﬁ&%ﬂé Fh§99f¥ﬂ§ih¥iﬂ pgrrolo[Z .3-

n-2-yl)-1H pyrrol o[ 3
b Inpaeet ick irve-: 4 Tyre] e iepitamisse pr epar ed by fol | owing the

rocedure descri be exa 4 st k t rii

?5 wutﬁ 0. 1% al 8P‘151té°6’ixrf§h§ § ﬁ??hgé zi’{ { mhé foxy -
%@e&gﬁﬂz rd0b pene- ﬂrgyﬁaﬂﬁu -§th pyrebohidnd-4-
b] pyridin

-1H rrolo ridine i nstead of
tf’@lm@pﬂdﬁrx@w{m <5 %rarlnispma( I feeaypaifehyde  oxime

R rLOJF o‘r‘%[z %@yrégﬁ -31Y! gn?; (g féf‘Fe drsubfaun ) -t a

b]pyr In-4-yl'methyl]am ne used In
@@m‘ﬁéﬁﬁﬁrétﬂgethb) xaagioh DL NBodE, 5Nrpotasﬁs3@d1rﬁ 65 g of

hydr oxi de. 0. 095 6- dlﬂEthOX¥ % Fé id. The
Mo x ARG hyl 743+ rr8Fo[§°§Cﬁ?B§? §Fn- 5901 €1 +PC

Fkyéa{ 3 WP | dighe slt%&@dal Aed %bl% tbémfa@khawrag for
aracteristics: - H NMR spectrum (300 MHz, (CD3)

25@1113& d Theppn)aactlgnggm@ghugH) is3. g:pr(%enmte _gyhder

Ugaiddy Brosgute, S plsPduePiiSypen 5 palen 4

(fetHamoB0 2b8stEiedH) with 5&oddiuml Hhydroxaikd s, (36§) ; to

d,
St il 2Bd ml@kﬁw%séhgga RLRY T, L "clBoRace
Zlé[gPﬁFgﬁEP%?E ér'?%&ﬂ@edkbressure and the residue

pyrrolo In-3-yl)-1Hpyrrol o[ 2,3-b] pyridin-4
-olt7gined is purlfled by flash-pack chromatography (810,,
dichloromethane/methanol 95/05 by volume as eluents).
0.1 g of [2- (5,6-dimethoxy-1-methyl-1H-pyrrolo[3, 2-
blpyridin-3-yl)-1-(toluene-4-sulfonyl) -1H-pyrrolo(2,3-
blpyridin-4-yl]lmethylamine is cbtained with the
following characteristics:
- 'H NMR spectrum (300 MHz, (CD;),SO d6, d in ppm): 2.29
(s, 3H); 3.83 (s, 3H); 3.89 (s, 6H); 3.92 (broad s,
2H); 6.99 (s, 1H); 7.28 (broad 4, J = 2.0 Hz, 2H); 7.30
(partially masked m, 1H); 7.56 (s, 1H); 7.61 (s, 1H);
7.77 (broad 4, J = 9.0 Hz, 2H); 8.21 (4, J = 5.5 Hz,
1H)
and 0.04 g of N-[2-(5,6-dimethoxy-1-methyl-1H-
pyrrolo[3,2-blpyridin-3-yl)-1H-pyrrolo[2,3-b]lpyridin-4-
ylmethyl]l formamide 1is obtained with the following
characteristics:
'H NMR spectrum (300 MHz, (CD;),S0 d6, d in ppm): 3.84
(s, 3H); 3.88 (s, 3H); 4.07 (s, 3H); 4.61 (broad d, J =
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yl met hyl ] am no} - 2- phenyl et hanol trifl uoroacetate:

St age 64(a):

[ 2- (5, 6-Di et hoxy-1| -nethyl -1 H pyrrol o[ 3, 2-

b] pyri din-3-yl)-1-(tol uene-4-sul fonyl)-1H pyrrol o[ 2, 3-
b] pyri di n-4-yl ] met hyl am ne $780-a solution of 0.5 g of
[ 2- (5, 6-di net hoxy-

k- ety Jd¥ 0y red of $, 25blpyr bdua, 31w );- ¥ (ztsol(lmner4= 2.0
sulfonyl)-lH-pyrroI 23b r|d|n4carbaldeh
gzi,melH)i in 3058 nt Sof han'bl ntﬂ5251éﬁﬁ F- Qﬂaté Qt = 5.5

2 0,165
PS4 [SRden ol BCscaeradted, 0063 6. n

rlelaot i1an 7re(dinoad su,StiH) ed at roomtenperature for 8

The reacti on rredl co rat ed under
ﬁ?@@d /Eej"'ST%{F’é ?P@fq FS=%en up in

@%ta b%&l (fwed W t hzsqotlzumsmedrmmc(:@&% et HhFL - 1H-
iltered through Celite. The filtrate
wrmi@etr&.rzatrécpmnT%ﬁtﬂe)eoﬂp wakyere yhusehEoryl) gLE-

By %hJ%glﬂa;r#eqﬂlane R ohTT DR S g tmanc

andents). 0.1 of
(5, 6-di rrethox -l -meth

b] R - e ey 1 iR Wi#”m %Oaﬁ%%F%]%YEigin-
Bl Qi Nt Rt A BNR SM 1 - DRIy 8 2 /3 L BPpyridin-

foll ow ng characteristics: 1H N spectrum (300
@ew@yn%&ld@m@qhmhenylzemnq% 3H): 3.83 (s, 3H):

3. 89 d 9

7.28 Egroazpd 5Q ‘ggbgﬁ?—t?izf—’o‘?é?%gb (S[ar‘t‘isfe( dllweih%fcy'
m- mH‘tl)hyl? 156;(@::6:&:!);3 L2 gwridih-3-yT) 77- (bmha@el 43
u[lfoeylé- %8 Zlq[?ne?t-m,]mm;;d%—tl H]Sgghglgrﬁl emc in

RY ol ]?Ehaﬁahd' Ng3- Y| e bt bl 2n3- ttﬂePYEégh.Bn4 of

-yl met hy orman de 1s obtained with the fol | ow ng
elhRCact s i stided: O. 0]2—2 NIVRO § p esdtyrmeme( 3001 dez Tpgog)eag:sgon
d6,..d in

gﬁd;luzrﬂ 6_1Lgpg‘rjeofaildl fgs %_%e g’aég (i\.fte@ conZn&S

reaction medium is concentrated under reduced pressure,
The residue obtained is purified by flash-pack column
chromatography (8i0O,, dichloromethane/methanocl 95/05 by
volume as eluents) to give 0.008 g of 2-{[2-(5,6-
dimethoxy-1-methyl-1H-pyrrolo[3,2-blpyridin-3-yl)-1-
(toluene-4-sulfonyl) -1H-pyrrolo(2,3-b]lpyridin-4-
ylmethyl] amino}-2-phenylethanol with the following
characteristics:

- Mass spectrum: ES m/z=612 MH' base peak

and 0.01 g of 2-{[2-(5,6-dimethoxy-1-methyl-1H-
pyrrolo[3,2-b]lpyridin-3-yl)-1- (toluene-4-sulfonyl) -1H-
pyrrolo[2,3-b]lpyridin-4-ylmethyl]l amino}-1-phenylethanol
with the following characteristics:

- Mass spectrum: ES m/z=612 MH' base peak

Stage 64(c): 2-{[2-(5,6-Dimethoxy-1-methyl-1H-

pyrrolo[3,2-blpyridin-3-yl) -1H-pyrrolo[2,3-blpyridin-4-
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6.0 Hz, 2H); 6.90 (d, J = 5.5 Hz, 1H); 7.28 (d, J =
2.0 Hz, 1H); 7.58 (s, 1H); 7.89 (s, 1H); 8.04 (d, J =
5.5 Hz, 1H) ; 8.21 (broad s, 1H) ; 8.56 (broad t, J =
6.0 Hz, 1H); 11.7 (broad m 1H). 5 - Mass spectrum

ES m z=366 M+ base peak Stage 64(Db):
2-{[ 2- (5, 6-Di net hoxy-I-nethyl -1 H

PLine@h9fl3 adrika}y-2i-BHeny Ve thandl ot tiflPudrsatcébaye) - 1H
pyrrol o[ 2, 3-b] pyri di n-4-yl met hyl ] am no} - 1- pfhelr‘yl et hano
| ° and 10 Theé product 7is prepared 'by olrYowing the

PrbcRialueS- 8k 0B DOXY- IieL Rihph b YT TS, 3xh] Pt thitiing
Biyh) - 1-q tadaiene- dosul f @myfl D211 Hyrdioies tmqs 1l pyatibt = 1H-

S5 o LT B GRS o NN o1l Ge e 2P BE1 £BnPE) - 255-
%gﬁ@i)d (2, - {gﬁi@i%-?q?}m&mjrm Snihod} 12 {phéngbet Hanol
sul fonyl )-1H"pyrrol o[ 2, 3-b] pyri di n-4-yl ] met hyl am ne
iims2@achBO8f tdiha iyl Lopr openhFer @ freline EhEr eyt hy L -
qfi-l-gs/% ofof}eaagd—%q.pgfr%gi[rg-soj %{fgpl‘?o?ﬁéﬁ@%]@?le}fonyl) -

rea on di'um’i uxe firve days. Af
aeBipyigolidie , I-ddqiyhmid iredi yinst tphtaninat ed wsedr in
reduced pressure. 20,The residye obtained i urified .
Wampéﬁ-%cksﬁﬂ%nn(kzhr 6H§1 oé‘r'&plﬂ’}‘ (SP%Z, %&\f csfﬁtanSlum
@ e, | ptianol p @B BSchYioHol e @F-egjarentisle t @wc/Ms
give 0.008 g of 2-{[2- (5,6 , _
diarettomatri-Testwater AA pii huprpacet ¢ pya¢id n-a8 y|gluents) ,
t ol yene- 4- sul fQnyl ) - 1H pyr.0l , s (di ne 4- -1H-
Sﬁﬁéﬁﬁ ] am no}o%g- phenylze%{hgzno(l(g’v?‘ﬁ t lt}%‘%eﬁd?%f InIocr\}'%%gfl t
eharaic3 , F-8pyriddsss spect THrpy Efohd £2631 2b Mplrr bdse-4 -
peak and 0.01 of 2-{[2-(5, 6-dj met hoxy-!-nethyl-I| H .
MO S Sy A Shanch o u R EEIIETPPOR A . 1o
¥tained with the following characteristics:

pyrrol o[ 2, 3-b] pyri di n-4-yl net hyl ] am no} - 1- pheny| et hano

I- W t WMRhepesitimwi ng30Ranttaer (6P )P0 -dfhss in

SRy e ALY VhalTae BEY Y B
Ryrlzgzgl ?f)ﬁogdb]np,yr LE) B- 3r 9 - Abrprdr ah o[ 2H3-b]Pys3 di n- 4
(broad m, 1H); 7.11 (d, J = 2.0 Hz, 1H); 7.18
(d, J = 5.5 Hz, 1H); 7.48 (m, 3H); 7.53 (m,
2H); 7.60 (s, 1H); 7.90 (s, 1H); 8.17 (d, JT =
5.5 Hz, 1H); 9.53 (broad m, 2H); 11.95 (broad

m, 1H).

- Mass spectrum: ES m/z=458 MH' base peak; m/z=321 (M
- CgHy; NO+ H)*

Example 65: 2-{[2-(5,6-Dimethoxy-1-methyl-1H-

pyrrolo[3,2-blpyridin-3-yl) -1H-pyrrolo[2,3-blpyridin-4-
ylmethyl] amino}-1-phenylethanol trifluoroacetate:

The product is prepared by following the
procedure described in example 34 stage (k), starting
with 0.010 g of 2-{[2-(5,6-dimethoxy-1-methyl-1H-
pyrrolel[3,2-b] pyridin- 3-yl)-1-(toluene-4-sulfonyl)-1H-
pyrrolo[2,3-blpyridin-4-ylmethyl] amino}-1-phenylethanol



yl met hyl ] am no} - 2- phenyl et hanol trifl uoroacetate: The
product is prepared by followi ng the procedure
described in exanple 34 stage (k), starting wth

0.008 g of 2-{[2-(5,6-dinmethoxy-I-nethyl-IH5

pyrrol o[ 3, 2-b] pyridin-3-y+)180(tol uene-4-sul fonyl)-1H
pyrrol o[ 2, 3- b] pyri di n-4-yl met hyl ] am no} - 2- phenyl et hano
hnst@%ﬁﬁagfoﬁjkhec clopropyl-[2- (5, 6 dlmethoxy 1-methyl-
¥flopropyl g di met hoxy- I-net

1H- pyrreie|3, 2 lrswmdiwalwl; 111£‘b<|>%ﬂé~i‘-ﬁéea4s%‘|l}6%1’}l'

- usedykaglo
&H- %’E&%&%&té ?]?yf 3144‘? cnB o¥i€%%g?a33| Hm o
Ieycdmpmede4 Afgteagep(ic) f i aadi oR .0 8pcePar afi veN_C/aassium

tonltrlle ter/trifluorpaceti aC|d as _el.u nts)
G650 - 2 AR 5 BEHtHECRORYS) - B npEpRrarivE Slnc/ms
R)S"c"e@'o%[l%r@.l@ ﬂéii/fté’a.ﬂadcx]ckécﬁéftf:[@ YAB- HpyrdMigntds) ,
15 ylnethyl]an1no} 2- phenyl et hanol trifluoroacetate jis

Obt0&idnad with ©fe fol i O~ r{gtzcriér,éadelmestthw L-mat R 1H-

t 0 -
ST R TR0 Sy k)3 8 Bt
414t tyrldach imo J2H)-pHe B8 &thiowbad nrlfmhprﬁaEEteae J is
=2.Q H, 1H); 7.18 (d, J = 7.48
Shfalness it dig follgying dhgrasteritsidaly: ‘o 17
(-leJNMR 8 écH%umlfd)soo%@I% (icenyl. oo édd) d1i1n9;_5plﬁblfoad
in, E Mass spectrum ES ni base peak;
rﬁrpﬂ8211 QM thI—lil13<P\IO+(PHFt4LaE>3é(rrpF%S]G%d m, 2H) 3.86 (s,

A oxyy | tby!
Rrolo?gﬁz IT%ﬁZHln % yI? abz;rroFo[é 3- é?%yr|d|n 4™
-1Hyl ;T fd | (mym DR} ; 17pheny(|det haneol 5t5i Hkyon#dagetfatom 7.27
30 The roduct |s repared by, foll qw procedu
s cri%fed ™ n ?es 4(§ta§é)(k7 9§t3%V|& ) i H% &, o

Q @LlQ gp0f 1%){[2; H 6(‘1:5%}6‘&’& thXVZIJI)' ”Eiil)/é.%' t‘broad m, 1H).
pyrrol o[ 3, 2-b]’pyridi n-3-yl)-1-(t ol uene-4-sul fonyl ) - | H

pyr Meiss| 2speblpymi:di AE4- ghdet B§| hARFABR- MHpheBat] harak
m/Z=]3%O.|. (M - Cngl NO+ H) +
EXAMPLE 66: PHARMACEUTICAL COMPOSITION

Tablets were prepared corresponding to the

following formula:

Product of example 1..........  ...ccernens 0.2 g
Excipient for one tablet made up to .......... lg
(details of the excipient: lactose, talc, starch,

magnesium stearate).

Example 67: PHARMACEUTICAL COMPOSITION

Tablets were prepared corresponding to the

following formula:

Product of example 8 @ ......ciitiiencerians t.2 g
Excipient for one tablet made up to ........... 1g
(details of the excipient: lactose, talc, starch,

magnesium stearate).
The above pharmaceutical compositions that

constitute examples 66 and 67 of the present invention



i nstead of the cyclopropyl-[2-(5, 6-di net hoxy-1-nethyl -
1H pyrrol o[ 3, 2-b] pyri di n-3-yl)-1-(tol uene-4-sul fonyl) -
1H pyrrol o[ 2, 3-b] pyridin-4-ylmethyl]am ne used in
exanpl e 34 stage(k) and 0.008 cnB of 5N potassiumb5
hydroxi de. After purificati ®81lby preparative LC M5
(acetonitrile/water/trifluoroacetic acid as eluents),
T oL el 3 BB Pyt ol e 3141 ) T pyTr ol o 2. blpyr i di o
pyrrol o[ 3, 2-b] pyri di n- 3- - pyrraql o] 2, 3- ridin-
prpdnstisy| 1ofan %@Tﬂﬁl$he¥§? et REAGE dﬁ“&‘ | &Y oa’ﬁé‘t atRF§Eent
%#lfﬁttql ed_ Wt h Wi h t ebbaliicts oidEn as
él spec‘:ﬂtﬁru% 30%%[8:5,{8%%:%3)%0&(1?}% ?Ebggﬁ f?om
2xemples8 i30 thEardbate expektentalHecBies- (s, 3H);
3.87 (s, 3H); 4.03 (s, 3H); 4.55 (m 2H); 4.97 (m

1H ; 6.20 (m 1H) ; 7.20 (d, J 5.5 Hz, 1H) ; from
7.27 15 to 7.42 (m 6H) ; 7.59 (s, 1H ; 7.91 (s, 1H)
; 8.18 (d, J =5.5Hz, 1H); 9.20 (broad m 2H); 11.95
(broad m 1H). WMass spectrum |E and ES m z=458 M,
base peak; nfz=321 (M- C8H11l NO+ H) + EXAMPLE 66:
PHARMACEUTI CAL COVPCSI TI ON 20 Tabl ets were prepared
corresponding to the follow ng formula: Product of
example 1.......... ... .. .. ... . 0.2 g Excipient for
one tablet made up to .......... 1 g (details of the
exci pient: lactose, talc, starch, 25 magnesi um
stearate). Exanple 67: PHARMACEUTI CAL COVPCSI Tl ON

Tabl ets were prepared corresponding to the follow ng
formul a: Product of exanple 8 .....................
0.2 g 30 Excipient for one tablet nmade up to
........... 1 g (details of the excipient: |actose,
talc, starch, magnesium stearate). The above

phar maceuti cal conpositions that constitute exanples
66 and 67 of the present invention - 181
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can be prepared in the sane manner with the other
products of formula (1) according to the present

i nvention and especially with the products given as
exanples in the above experinental section. 182 -
CLAIMS 1) Products of formaBa (1) : RR RB RA NN R5
I 3\ NN~21 NHin which: R represents the
hydrogen atom al kyl and adigetrwd, 10 optionally
substituted; R2 represents al koxy_optionally

substi t ut edtland RPAveps eabnfermiksl (Ahd al koxy,
optionally substituted; R4 represents the hydrogen
atom the hal ogen atf@msf3the di oxol ane radical; the
-CH=O, -CH=N-OH, - 15 N-phenyl radicals wth
optional ly sididstitut phgnyl and the cyano, al kyl and
[ y substihuted; RS
en/atoq or a hal ogen atom p
represents @an j ger omgg to 4; 20 the alkyl,

al kenyl and d¥koxy radicals represented by Rl, R2, R3
or R4 being optionally substituted by one or nore
deﬁf'%éh’or different radicals selected from hal ogen
HOME e dditt § Okhew Rgdrogdhcadtsom cyanidcylhydndxyalkenyl,
ox0; nitro; -NR6R7; -C(=0 25 NR6R7; -C(=0) -R9;
-apt=naaRy; suRgRatytedz0 - R9; - N(RL1)- C(=0) - OR10;

B RLds G20 ¢ NRORY i o205 na11D( Ridbst Sc1€kdn- B R3
-’g(dké%%ﬁé%%\l -%']Zﬁcf) Q-&%t%%‘an-.k‘mm; S alkyl .
atdergsent kyh1kib, angchdkbkyl , optionsd vl subRyituted;

R4 represents the hydrogen atom; the halogen

atoms; the dioxolane radical; the -CH=0; -CH=N-OH; -
CH=N-phenyl radicals with optionally substituted phenyl
and the cyano, alkyl and alkoxy radicals, optionally
substituted;

R5 represents a hydrogen atom or a halogen atom;

p represents an integer from 2 to 4;

the alkyl, alkenyl and alkoxy radicals
represented by R1, R2, R3 or R4 being optionally
substituted by one or more identical or different
radicals selected from halogen atoms and the following
radicals: cyano; hydroxyl; oxo; nitro; -NR6R7; -C(=0) -
NR6R7; -C(=0) -R9; -C(=0)-OR10; -N(R11) -C(=0) -R9; -
N(R11) -C(=0) -OR10; -N(R11) -C(=0) -NR6R7; -S(0)n-R9; -
N(R11)-S(0)n-R9; -5 (0O)n-NR6R7; -N(R11) -S(0)n-NR6R7;
alkyl, alkoxy, alkylthio, cycloalkyl, heterocycloalkyl,
aryl, aryloxy and heterocaryl, optionally substituted;

R6 and R7, which may be identical or
different, are selected from hydrogen, alkyl, alkoxy,
alkenyl, cycloalkyl, cycloalkenyl, heterocycloalkyl,
aryl, heteroaryl, cycloalkylalkyl,
heterocycloalkylalkyl, aralkyl and heterocaralkyl, all
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aryl, aryloxy and heteroaryl, optionally substituted;
30 R6 and R7, which may be identical or different,
are selected from hydrogen, al kyl, al koxy, alkenyl,
cycl oal kyl, cycl oal kenyl, heterocycl oal kyl, aryl,
heteroaryl, cycl oal kyl al kyl 183het erocycl oal kyl al kyl ,
aral kyl and heteroaral kyl, all 183 these radicals

bgklg opt-hamakhy subéihgut edpt Déna®l yer nadbsel yutdd and or
R7 form with the nitrogen atomto_ which they are

BdtsanasiNedsr &y @nt Radfenm, wiRBatHeaPddTogen atom to
ahighnatbygly paplialbdufs fuldy hedlidietic Miadival,

ni ts and cont al ni ng one
heseroxaows sebect edltepm@ivElyN apdrtﬁ@llyhisor fully

het erocyclic radi cal heing optjonal stit ted
sapigadnts ArdShiidePtt fo cbp% % PQ r SERPLTHRY one

B&dm%%aﬂHgﬂayéaubﬁém%émaétealkybmanq leNaﬁﬂd NR8, this
radicals, optionally substituted; R9 represents aIkyI

abkmwcycdw caddydal hﬁawtrér *yeienaldy  swpstituted;

het er oar yl cl.o I r I y aIkyI

ar al kyl , ﬁld et ee%j'oel;r%ga Ky ,in %lféfhgggeﬁrgg#éa S bei ng

Riat ir@iﬁlelsserﬁ:ld)sdhé Uhedt-odén R Oomepnds ehes atdyd ,vallgsl and

of RO and hydrogen;, Rl1 represents q%grogen or al kyl,
éﬁﬂ’loﬁélqlfalﬁrbﬁﬂttm%lllél$Uk??1"e’s%u% bxy, al kyl thi o,

lokyl, Fggglentscycl Oéik%ih. het ey peysy0al Kyl .cypyalkyl,
eteroary 20 cycl oal kyT al kyl ,

hettervoys loq Wptlal kyaryhr al keterharadoar HYGACFdH ateyl,

ich can_.be r r ted_b R
BRI R ¢ a PR RS e et SEpay iy =12
Bhewed 3 iam e |de iasy tdeti i EI poyabstitatedal t hat

can be fornmed by R6 and R7 25 W th %B¥ altro en at om
£3 QnreET a3fayF sartd ki’ OF et rPOptYohase

%li sti tf@éﬁ?é’é(neae Oh o%érfjeméfal any@.' fferdﬁﬂlonally

i cals ected fro alogen at ons and
mesmmuu;edﬁhcals. hydr oxyl; oxo; nitro; cyano

all these alkoxy, alkylthio, alkyl, alkenyl,
cycloalkyl, heterocycloalkyl, aryl, heteroaryl,
cycloalkylalkyl, heterocycloalkylalkyl, aralkyl,
heteroaralkyl radicals which can be represented by R6,
R7, R8, R9, R10 or R1l or which can constitute
substituents of R1l, R2, R3 and R4 as well as the
heterocyclic radical that can be formed by R6 and R7
with the nitrogen atom to which they are attached,
being optionally substituted by one or more identical
or different radicals selected from halogen atoms and
the following radicals: hydroxyl; oxo; nitro; cyano;
cycloalkyl; acyl; carboxy free or esterified; alkoxy
optionally substituted; amino optionally substituted by
one or two identical or different radicals selected
from the radicals acyl, carboxy free or esterified,
alkyl, phenyl and phenylalkyl, optionally substituted;
pyrrolidinyl, piperidyl, piperazinyl, morpholinyl,
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cycl oal kyl; acyl; carboxy free or esterified; alkoxy
30 optionally substituted; am no optionally
substituted by one or two identical or different
radicals selected fromthe radicals acyl, carboxy
free or esterified, alky}t,1phenyl and phenyl al kyl ,
optionally substituted; pyrrolidinyl, piperidyl,
BI1REA Fili(l,ﬂn y IR cginé}WLarkylﬂ optkahalpyegubsamduted
yl

phenyla optionally substituted;  the above

al koxy, al ke pyhoole di EkOXpi perd L. pi gRFEESAinyl,

d phe adi c I ng,QRti 0 lalkvl
?1 t t ted byg%‘%éIL%)?k ;Lé 5 ﬁ%“éb’?s se gct e&ﬁﬁ%yma Y
hralddgﬁnsat dﬂ@lﬂgid otplmomduqal subhydtuzyd yxopn@i orp, more

| k Ik I
R Kdsectato L odyourhe SETastad Fhgy radicals

fwd%x NG5, dhaltk%l arayggm phgnyi i, m@a&ﬂ:@amdyl CF3,
pyrrol i'di'nyl, piperidyl and pyridyl; 10 all the above
arlydoxyhet erlm*ﬂdmxﬁﬁblkoﬁm er o8 %al kyFarReK¥al s fF&eng ©F

BUGROL Rt Rkl BByt 8 RS 050 e

e a Ov al keny

@H@ﬂyﬂahkyn%mﬁyﬁﬁdﬁi&ﬂﬂﬁﬂJ|pmpertmybrandhp¢radgl
contai ning at. 15 nost car bon at oyrs; t he abqve

cycl oal kyl %%khcaF%econ@QQY%m)a.r st 7 e&ﬁﬁﬂﬁ¥y and

X0 A1 dd&APovVerahY bailet BEQARY | m8REover tionall
eteré%étloa kfﬁ' raglcalg contaln?ndnat %%st 1&) Y

eaaktzoTi tatterds by (s s kyprenediexypfradeaala (1) being in

i BPS: dpBursomikve, oalhepkiac rRkoiG phdn Lhfyienio

\Mddlcdlrsgabéﬁngndliﬁéagarbﬁ adadscoed \Mahld ocganamnang at
i norgani ¢ bases of said products of formula (). 25 2)
& SHPITOEARAE(1): R RB R4 RS 1\ N

all the above cycloalkyl radicals containing at most 7
carbon atoms;
all the above aryl, heteroaryl and heterocycloalkyl
radicals containing at most 10 carbon atoms;

said products of formula (I) being in all
possible isomeric forms: racemic, enantiomeric and
diastereoisomeric, as well as the addition salts with
organic and inorganic acids or with organic and
inorganic bases of said products of formula (I).

2) Products of formula (I):

R2 R3
R4 o
R5 | A\ LN
NZ N R
H
in which:
R1 represents alkyl and alkenyl, optionally
substituted;

R2 represents alkoxy optionally substituted and R3
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~N~t1 NH 30 in which: Rl represents al kyl and

al kenyl, optionally substituted; R2 represents al koxy

optionally substituted and R3 - 185 represents al kyl

and al koxy, optionally substituted; R4 represents the

hydrogen atom the hal ogen 1850A8 and the cyano, alkyl

and al koxy radicals, optionally substituted; 5 R5

FRPRRERMEE &Il QERN AkokPal agerowd Dy smbéeptﬁseﬂts

an integer from2 to 4; the alkyl, alken and alkoxy

radi cal s ﬁépr’é%@?ﬁ%%ln%‘;‘/ Rhe Iﬂ&!drl‘-@ged? ?%Olﬁe e ogen
al ti by e al

%I%%D (%pen%ﬁqo | CE\:&% g’él ec‘:‘ffL rom ﬁal %ggﬁygforfs%lncals'

blpe ifonlallaw rsg;bstad:xﬂzé& cyano; hydroxyl; oxo nitro;

hg?%%reé(cﬁ(‘é)gﬁghif ’?ﬁ"—’(ﬁ:ﬁ‘@r)&bﬁ%ﬂcﬁ%ﬁ to; N (RI1) -C

b@gg ﬁ@)tégé%gfrorﬁ\'(ﬁléa 48(0) n-R9; -S (O

R7; -N (RII -S(O n-NR6R7; 15 al ky al koxy

al kylthlo thecl oalkyl, heabrerytl o@nd)| alh?gﬂv apdicals
| b

DELST 0Nl ORL OBA! Y DS Ul D AR, IV shally

be T ‘'erent, are selecte

Msﬁ:@emta'ﬂ kyﬂy airka.en)dr rm:md oaldqut;la:a/]cl GHi' kethfferent
het er ocycl oal

k [, 20 _het
T GRIREAT %ﬁ%}%@d £¥8Poa?é1°§aﬂ?’{<%r¥w and, bhe 84 1owing

g hehied oatyhdbkyh débbcyﬁhe%ﬁtdadhﬁﬂi:@ beiNRGR7; -C(=0) -
optionally SUOStItU? or alternatively R6 and R7
NRGR7 ;i t h- ChﬁeohrRBogen o€ 670t ORUAF ch tHEAR B BT R

NERrR G AT SRR TS BAENRERY, e QR
oy (R110 () 4Rp ;and -@xru)zn-mmgzme m(m)es(O)n NR6R7

heteroatorrs sel ect ed fromO, NR8, th
alkyl, alkoxy, alkylthgo, cycioal% q heterocycloalkyl

aryl and heteroaryl, optionally substituted;

R6 and R7, which may be identical or
different, are selected from hydrogen, alkyl, alkenyl,
cycloalkyl, cycloalkenyl, heterocycloalkyl, aryl,
heterocaryl, cycloalkylalkyl, heterocycloalkylalkyl,
arylalkyl and heteroarylalkyl,
all these radicals being optionally substituted, or
alternatively R6 and R7 form, with the nitrogen atom to
which they are  bound, a heterocyclic radical,
unsaturated or alternatively partially or fully
saturated, made up of 3 to 10 units and containing one
or more heteroatoms selected from O, S, N and NR8, this
heterocyclic radical being optionally substituted;

n represents an integer from 0 to 2;

R8 represents the hydrogen atom and the acyl, alkyl and
aryl radicals, optionally substituted;

R9 represents alkyl, alkenyl, cycloalkyl,
heterocycloalkyl, aryl, heteroaryl, cycloalkylalkyl,
heterocycloalkylalkyl, arylalkyl and heterocarylalkyl,
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het erocyclic radical being optionally substituted; n
represents an integer fromO to 2; 30 R8 represents
the hydrogen atom and the acyl, alkyl and aryl

radi cals, optionally substituted; RO represents al kyl,
al kenyl , cycl oal kyl, heter d8&g¢cloal kyl, aryl,
heteroaryl, cycl oal kyl al kyl, heterocycl oal kyl al kyl,

anyl aldede anthheilrs e gl dpytionalBg sabktibesed;
radi cal s being optionally substltuted Rlo presqg
O vaFgrE¥esPIRS an’bh?\ydrvéd-éﬁ éﬂ%s rogen;

roge dygﬁ sypsti iy ,, O ab 11
gée a?ﬁgﬁieéhFEylthl kyl, alkenyl%gqbycloa i§$na Y
r&uhHUKnuﬂeﬁw kyl, aryl, heteroaryl, cycl oal kyl al kyl ,
het er ocycl o ylal k al k a . het er. yl
radi cal s mﬁgtﬁ %gﬁ %eapgﬁ¥9%en%%% ggh gﬁ %&%@ﬁRSQAégényl
%]ﬂ:lcﬁalﬁ%l Or Wt sy €nssl iy L e 10aﬁsabstltu®éﬁér@éryl

and R4 as well as_the heterocyclic radlca

qya:tlccaawweaﬂfl@rhed hetepearrl el kw2 hkyhe ¥YhyeRyl and
e tda n p

ey e P, P e PPoranrted by

R CR7S sk ectRed fRDM hat ofdn advnevieimh 16anheconstitute

follomdn radic s. _hydroxyl ;. oxo cyan
tl%‘?ﬁ aé @&r’bo&%'fr%é o‘?’ﬁ%st}glﬁ ‘iFLkoaS the

Qﬁﬂ&!ﬁ&g}dlﬁélbihti&éh@d tIHE n@aﬁptb@nabkmaubﬁ; i R@t edud R7
by one or two identical or different radicals

sditdt &de f RdKraERR, AFRY|  tRhafyiictandhsiendk gl K§Ftached,
%gaﬁgiiPtggggﬁﬁ o%ﬂﬂ tfﬁqﬁg#tﬂge%n yéfowdyé“ddentlcal

I'Per azi ny heny
phenyh aFkyent opadires sy sembstedMﬁﬂbmthelageneatoms and

al koxy, _al kyl, pyrroli |nyI dyI pi azinyl
ﬁﬁghy%oéﬁ wéﬁ@hy%%@k?? Fad|Q¥9§?£§ii o Eﬁigﬁallﬁyano'
yRsitddted; byugne oradBbey’ aghéeal %rseégﬁéeifﬁ.éam alkoxy
hal ogen atons and the radlcals hydr oxyl , oxo, njtro,

Qm:r@naalloylsulhytitbwygdkyamepsomlu@@ally substituted by
one or two identical or different radicals selected
from acyl, alkyl, phenyl and phenylalkyl radicals,
optionally substituted; pyrrolidinyl, piperidyl,
piperazinyl, alkyl, phenyl and phenylalkyl, optionally
substituted;

the above alkoxy, alkyl, pyrrolidinyl,
piperidyl, piperazinyl, phenyl and phenylalkyl radicals
being optionally substituted by one or more radicals
selected from halogen atoms and the radicals hydroxyl,
oxo, nitro, cyano, alkyl, hydroxyalkyl, CF3, alkoxy,
hydroxyalkoxy, OCF3, carboxy free or esterified, amino,
mono or dialkylamino, phenyl, phenylalkyl,
pyrrolidinyl, piperidyl and pyridyl;

all the above aryl, heteroaryl and
heterocycloalkyl radicals being moreover optionally
substituted by an alkylenedioxy radical;
all the above alkyl, alkenyl, alkoxy and alkylthio
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hydr oxyal koxy, OCF3, carboxy free or esterified,

am no, nono or dial kyl am no, phenyl, phenylal kyl, 30

pyrrolidinyl, piperidyl and pyridyl; all the above

aryl, heteroaryl and heterocycl oal kyl radicals being

noreover optionally substil8Ved by an al kyl enedi oxy

radi cal; all the above al kyl, al kenyl, al koxy and

ahllcbhiso beifd 1atksal obebrandieenr and beanchiniagd at

containing at nost 6 carbon atons; all the above

@?éﬁoélPﬂrh9ﬂm%92m§vcontalnlng at nobst 7 carbon

%tl? vtéqec939§§1ﬁ§r Y 4181 &4 P8 worﬁ%q.nln at most
erocyc Icals contalning at nost I0

cacambdn(mnqmssald products of formula (1) being in

aII ssibje isonmerjc forms: rac tio '
2hd g st BPEBPsoMEY T e, BRESETTTR t?&g;;ﬁ?ﬁ%%é?ié%éalkyl
waahc%qsorcgﬁmaqrﬁrﬁb | RO MY C1 ACk &SSO it dihs Pr gani ¢
i norgani c bases of said products of fornula

3) Product §ada‘df§ﬁf@9p§t§l)°§s frEmeky i) cPsiRgl F% all
PAEnR 1 s Bbkys . anlagbkieny! , pbkARAldztc 1%na
Sttt ed: r'epresents” al koxy optionally

sulasitidreicac card: RS, aspmweddntssalthyl additwldmxgalts with

optionally substituted, R4 re esents t he, hydr

RGO APA atBREIZRICT h@CHEPand® aIWbE? aﬁgg%ﬁk

hadRitic YUdanald ea 2D Srhmidtsites, f&mﬁmrespnts a

hydrogen atom or a hal ogen atom the al kyl, al keny

and al koxy 3r)ad| c%?qiucrfiﬁ)r@§enﬁ@§mb§'aR1(I)R2aSR3d6F1P&d in

bﬁl %}qptlon . Substituted by one or nore identica
feréht radi cal s sel ected from hal ogen atons

&1d theepobbantpg rabkyhl s: amddr oxglkenxd; ni toptionally

-NR6R7; -C(=0 -NR6R7; - C(=0) -R9; -C(O) -OR10; -N

ERRSEtEEd) - Ro; -N (RLL) -C (=0 -

R2 represents alkoxy optionally substituted and R3

and

represents alkyl and alkoxy, optionally substituted;
R4 represents the hydrogen atom, halogen atoms and the
cyano, alkoxy and alkyl radicals, optionally
substituted;
R5 represents a hydrogen atom or a halogen atom;

the alkyl, alkenyl and alkoxy radicals
represented by R1, R2, R3 or R4 being optionally
substituted by one or more identical or different
radicals selected from halogen atoms and the following
radicals: hydroxyl; oxo; nitro; -NR6R7; -C(=0) ~-NR6R7; -
C(=0)-R9; -C{=0)-OR10; -N(R11)-C(=0)-R9; -N(R11) -C(=0) -
OR10; -N(R11l)-C(=0)-NR6R7; alkyl, alkoxy, alkylthio,
cycloalkyl, heterocycloalkyl, phenyl and heteroaryl,
optionally substituted;

R6 and R7, which may be identical or
different, are selected from hydrogen and the alkyl,
cycloalkyl, heterocycloalkyl, phenyl and heteroaryl

radicals, all these radicals being optionally
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OR10; -N(RI'1)-C(=0O -NR6R7; al kyl, al koxy, alkylthio,
cycl oal kyl, heterocycl oal kyl, phenyl and heteroaryl,
30 optionally substituted; R6 and R7, which nmay be
identical or different, are selected from hydrogen
and the al kyl, cycloal kyt, 1B8t erocycl oal kyl , phenyl
and heteroaryl radicals, all these radicals being

QRbls@ARkl)eal88 - substituted; or alternatively R6 and
R7 form wth the nitrogen atom to which they are
bsurd texniedtistedyy RE ARAIREaf Ormyn¥atly &hed rgitrogen atom
| ternativel rtially ully 5 i 1
%fo 35 u%lkll%f a%%coﬁ?gpéfngﬁonﬁtﬁy%lm%&%a '
helsatoatesE sebect edltepm@iv8lyN apdrhiR811yhi sor  fully
het er ocycl i c radi cal gein optionallz sugstit%;ed; R8 e
FefIESses MARDGER, Chcyl Sl kI MANES AREnfOR-aLning on
oRt inRnal Inesilsiddig ese1dOc B EeBhedenks & kidd NrR8, this

cycloal kyl, heterocycl oal kyl, phenyl and heteroaryl,
dlelt etroeye liadiredd i dle ibrind prporenall g udsbs E4EeEeIRI0
represents the val ues of R9 ogen,.,, R11
represents dr%@%ﬂe%?néfkyﬁf oﬁ%%%%all%cyﬁS alkyl —and
i1t utepsk i drhiel 18 keatyst st kyéd hi o, al kyl, cycl oal kyl,
et erocycl oal kyl, phenyl, and_heteroaryl radi cal
WS chregrepantgpr édéntled b9y%9aiﬂf§’9R8, r@feﬁc@'%]rozﬁ)ﬁyl’

jich CQasld ubsthhuenipedd REadR2a183 asdlin
%‘e\&@las %@ | as t%é}%:}{%rocycl i ¢ radi cal ?hat acan be i
foprtniech adyl YR et iRUtved h t he nitrogen atomto which

they are attached, bei optionally substit d )
or nore idéﬂt(ﬁﬁp§ﬁs?ﬁ€ eraht 7a |%a§§ %%I%%gegpéfgﬁgn'
Raliogen-ghpeBennd t haykadigeal s hydr oxwllkydxo; rogtrionally

25 cyano; cycl oal kyl; carboxy free or esterified;
aubphitu . hydroxyal koxy; anmino being optionally

fggff:ialt gt gg:lhe%)%/e%’ﬂ?oﬂ, twgykgenhiieal enkdinff er@ptioalkyl,
heterocycloalkyl, phenyl, and heteroaryl radicals,
which can be represented by R6, R7, R8, R9, R10 or Rll
or which can constitute substituents of R1, R2, R3 and
R4 as well as the heterocyclic radical that can be
formed by R6 and R7 with the nitrogen atom to which
they are attached, being optionally substituted by one
or more identical or different radicals selected from
halogen atoms and the radicals hydroxyl; oxo; nitro;
cyano; cycloalkyl; carboxy free or esterified; alkoxy;
OCF3; hydroxyalkoxy; amino being optionally substituted
by one or two identical or different radicals selected
from the radicals acyl, alkyl, phenyl and phenylalkyl
themselves optiocnally substituted; pyrrolidinyl,
piperidyl and piperazinyl themselves optionally
substituted by one or more radicals selected from the
radicals hydroxyl, alkyl, alkoxy, carboxy free or
esterified, phenyl and phenylalkyl; alkyl, phenyl and
phenylalkyl optionally substituted;
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fromthe radicals acyl, alkyl, phenyl and phenyl al kyl
t hensel ves optionally substituted; pyrrolidinyl, 30
pi peri dyl and pi perazinyl thenselves optionally
substituted by one or nore radicals selected fromthe
radi cal s hydroxyl, al kyl,-alL&exy, carboxy free or
esterified, phenyl and phenyl al kyl; al kyl, phenyl and

pheny! al kylrHapt i Dhabe Y ks, t utlmenyl 189ndt heptabopiealkyl
al kyl, phenyl and phenyl al kyl radicals being

spSiienals ybeingt iRk HnsUBstitEed a]avcé?rse or more

I f g t S
SiShad "somlelasanil o f0dy RER) Ak ogne radicais
ydirexydl,koxyni 663, caa}bmxcy,frealmwesterCFBed, alkoxy,
am no, nmono- and di- alk Ian1ng Iy rx Iid? Q%L'no
Sy eY ¢ (e SALBAEY pRERB! S SR ino,
m@dalrngﬁ@veﬁl QR khaaains , subshdhyt ed Pyr&odh@l@&l and
radical ; 10 ali the above al kyl, a keny al koxy and

@kawWHLo radicals belng l'i near or branched and

S Sl ! G il {10 moreove

mnalayaléuﬂmtabwce heterdboydl amldlcal

het er ocycl oal kyl radicals contalnln a
carbon at orfdi! s&iR® prARfKG s ?l’f})' ‘oel PR an
ahlic,Reg3IP! erali$0HREI CH@M&S naﬁ@mrc SPanbramehied and
and I astereol soneric, as Wwell as the addition salts

widrit st igrgyati eneatd 4 rrmn}mm oa‘a@h@s or with organic
Bl craoRs FiEmrae i BoRkat B, Bf most
wWhirdtn Rbonepr esents al kyl or al kenyl, optionally
substituted; 25 R2 represents al kox y
§Gﬂ%t¢h%téﬁovﬁsfﬁgﬁwgggﬁf %pqypegﬁééﬂﬂgxggfiyl radicals
Sl HNRny OGS pypps et sRgnt s the fvdrogen
said products of formula (I) being in all possible
isomeric forms: racemic, enantiomeric and
diastereoisomeric, as well as the addition salts with
organic and inorganic acids or with organic and
inorganic bases of said products of formula (I).

4) Products of formula (I) as defined in
claim 1 in which:
R1 represents alkyl or alkenyl, optionally substituted;
R2 represents alkoxy optionally substituted;
R3 represents alkyl and alkoxy, optionally substituted;
R4 represents the hydrogen atom, halogen atoms and the
cyano and alkyl radicals, optionally substituted;
R5 represents hydrogen or halogen;

the alkyl, alkenyl and alkoxy radicals
represented by R1, R2, R3 or R4 being optionally
substituted by one or more identical or different
radicals selected from halogen atoms; and the radicals

hydroxyl; ~-NR6R7; —-CO-NR6R7; carboxy free or
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cyano and al kyl radicals, optionally substituted; R5
represents hydrogen or hal ogen; 30 the al kyl, al kenyl

and al koxy radicals represented by Rl, R2, R3 or R4

bei ng optionally substituted by one or nore identical

or different radicals seledf@d-from hal ogen atons;

and the radicals hydroxyl; -NR6R7; -CO NR6R7; carboxy
ot A ied,90 aleaher; f it erdddvatiey by odyet eabayyl and
het eroaryl and henyl optionally substituted by, one .
phetorle SRieHPRRLLY SHDA, B RS BT AI0ER AT o 2L
Q&qufﬁfétgﬁﬁ 3t i dNg radi eat sahy K Yha18§éhOatoms and
cyano, alkyl, CF3, 5 carboxy free or esterified,

alheox yradiicaheny hydRexydd Ruitwdch fugnpe i @didiloal CF3,

or .different, are selegcted fr d e t he
SAERCXY %I%I?Stp%hﬁjre hf%%r%lggc{;?%ﬂ?%di cal s
such as pyrel i ghay! RD pewhilyh, nHy pybén didepitical or

thienyl, thiazolyl, pyran, furyl, tetrahydrofuryl,
Cethtgaanto- fararfelssted fu@Bol i nyl, pi perazi nyl .

ilEQﬂ! py | e, NZ QPmEaN, qlgé' 2Alad 1y IPY T | 8Bknyl d
purl néﬁe%ndgr%grph% |gnyl, ﬁ]’ t hesSe radi gal S ei ﬁé’ ' an
dpitconst gl Subsadiondd; sifcloraal pyrmaliidény1R6 pipeRydyl,
form wth the nitrogen atom, i o ich they _are bou
Pt ErOeeti ¢ r&hf"@gp’q'sel etc]?]e%izc\fl\‘lp%% t hep&g&%m s Byl
@Hﬂf&%ﬁhf&%ﬁryﬁldaﬁétihhyd&BL&ﬁQthz-@HQZGMJﬁﬁazolinyl,
pi peridyl; morpholinyl; piperazinyl;

EETRRRBLOY Y, dindgive; RYFEPIe. 5)RRRIPRYT, quinolyl,

0 v dl py (Vg I OpWIHr O : :
?%{ rla%id'r og;l/l Ir}%'g'l% 3£ﬁ80|r16<§/1:r-é12+:5%®% t (%%d rlahtﬁlreg-e radicals
W& iy aj; Yored Py robbRe dDiete@i peri di nyl ; indolinyl;
pyrindolinyl; tetrahydrqquinql einyl ;. thiazolidinyl:

R TEAT e e Ra B8 By GaEs STy 1o 1 sn aton
3> raghtahs hekhy aptd ongbhnd subst i hdteaiodya i kytadical
phenyl and heterocyclic radicals that can_be | |
resprecteed e £ nom RehendrRiigslael Pyrsolihdinyl; imidazolyl;

thiazolyl; diazepine; piperidyl; morpholinyl;
piperazinyl; perhydro-1,4-diazepine; spiro [4.5]decane;
pyrrolyl; dihydropyrrolyl; tetrahydropyrrolyl;
tetrahydropyrrolo[3,4-c]lpyrrolyl; l-tetrahydro-

pyrrolo([3,4-clpyrrol-2-one; piperidinyl; indolinyl;
pyrindolinyl; tetrahydroquinoleinyl; thiazolidinyl;
naphthyridyl; azetidine; or quinazolinyl; all these
radicals being optionally substituted;

the alkyl, phenyl and heterocyclic radicals
that can be represented by R6 and R7 as well as the
heterocycle that can be formed by R6 and R7 with the
nitrogen atom to which they are bound, being optionally
substituted by one or more radicals selected from
halogen atoms and the radicals hydroxyl; oxo; nitro;
cyano; carboxy free or esterified; alkoxy; OCF3; amino
optionally substituted by one or two identical or

different radicals selected from acyl, alkyl,
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het erocycl e that can be forned by R6 and R7 with the
nitrogen atomto which they are bound, being

optionally 30 substituted by one or nore radicals

sel ected from hal ogen atons and the radicals

hydroxyl; oxo; nitro; cyandPlcarboxy free or

esterified; al koxy, OCF3; amno optionally

iy ot ea 10y oa&k@lscyh\m:yldent 'phehyar andf erphenylalkyl
radlcals sel ected from acy

Rl - BRRERGRPRF: phaRYITARAAERERY! al @FPETLAYL;

sub ted; pHW P! bdlanhe i ReNkEY | opt 11
gerazwl}-é,l ﬁik?!tl pheny }Zmd phe%ﬁyleﬁ(yl o%%ll%%all?r;/a Y

suumassttu.ttmttaﬂ 5 the above al kyl, phenyl and phenyl al kyl
radicals b optional Ly .subst i by

i denti cal gth‘?gjl fgé?‘éﬁt 1%1& dl s éﬂ%‘gg%e romosgh% Lyl
A baengadhsed SndyTy 0xbs viituted Cpgnamneal oyl ,more
CF3, al koxy, hy drox yal koxy, _carboxy free or

dslemtiigadd orlcﬁlpﬁfeq’mn%naaﬂw—?aﬂ -sejecteld fmely bglegen
Al Koy éﬁlg' ¢3les Pﬁiggalg' ﬁ/@y 1br anePed, akdrano, alkyl

contal ning at nost carb sai d pro ucts of

famanul £l Kd3y behydroxryal kox b pesblobdye firesmert cesemsfied,

&gfen1céﬂﬂfantlo ic and diastereoisoneric, as well
B8 ts with organic and i norganic

aci ds or wigin orgRai Cadr¢l i aaEgaRlkdaseraiicHisl being
products of formula (I). 5) Products of formla as

l)
ddfieded ionr b@aaﬁyeénea@ﬁ‘i t¢RARHeIng | eﬂ%“ﬁ?%fa hcarbon
, R3, R4 and R5 have the neanings stated in any
SET6t the ot her clainms, and R6 and R7, which nmay be
i dentical agaidli f;freﬁardts apé sﬁbemukal f¢{m tdedng in all

radi cal.s hydroge al kyl d | K
@Prslrsdl ni’r%‘?‘g SFicp ESFF‘E% aff rq‘gger%ﬁr}ﬁfr and
m%eﬂ@lé&ﬁé&)’i@' kyk iwemhi gB the adi&wtloﬁh@amJtsandlth

pi'perazinyl radicals are optionally
organic “and inorganic acids oOr with organic and

inorganic bases of said products of formula (I).

5) Products of formula (I) as defined in
any one of the other claims in which R1, R2, R3, R4 and
R5 have the meanings stated in any one of the other
claims, and

R6 and R7, which may be identical or
different, are selected from the radicals hydrogen,
alkyl, hydroxyalkyl, pyrrolidinylalkyl, piperidylalkyl,
piperazinylalkyl, phenyl and phenylalkyl in which the
alkyl, phenyl and piperazinyl radicals are optionally
substituted;
or alternatively R6 and R7 can form, with the nitrogen

atom to which they are bound, a heterocyclic radical

selected from the following radicals: thiazolyl;
diazepine; perhydro-1, 4-diazepine; 1-tetrahydro-
pyrrolo[3,4-c]lpyrrol-2-one; piperidyl; morpholinyl;

piperazinyl; all these radicals being optionally
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substituted; or alternatively R6 and R7 can form wth
the nitrogen 30 atomto which they are bound, a

het erocyclic radical selected fromthe follow ng

radi cal s: thiazolyl; diazepine;

per hydro- 1, 4-di azepi ne; 1-t&@BRahydro-

pyrrol o[ 3, 4-c] pyrrol -2-one; piperidyl; norpholinyl;
Bubetazuds; all these radicals being optionally - 192

- substituted; the above al kyl, phenyl and piperazingl
thei cabeves alkyl, aPhenyhe chépeTaganYdanrpeicals as

i L h Li.r ege t i
VTR BEGoy L Dehi€ Bab! BACE A 1y MUY Sha ®7
o thoriche dentrogknorataii f €er el chadilvey savel dstued . f rloging

t he .hydr.oxyl: oxo:, [ ripdyl; al kyl and _phenyl ,
PQ&ilé%aé?'ﬁ%eﬁE&#&‘R@Sfi Sa |°§?esu§§t TPRFSd BYSBRECRT oF
BRTe rdeit | ¢aliieal «di Ebeketled adireal Sthel ery@bokyDMN oxo;

the hal ogen atonms and 10 the hydroxyl, al koxy and
pidesi@yilicoxy adkailcal 8ndt hePpRBYY| rE¥tEaRLSpei rRpmselves

I I ti l. stifu by.ong. ¢ -
?ﬁﬁﬁ%ﬁ%ﬁ?gfhé g%&ﬁﬁuangpan%x§S%ad¥gal@og%n?géﬁ?ﬁ%gg% oF
AR FIf ef ertarfadi ¢4 Das selbotadd frramuchs bhlbgemulatdug and

being in all ible | ic f :
ERE TSR - itk KIa AR JBTSBTFFERORE RBFT CHESt he
addi tion salfes Mhddly1 oFganka1angelifol Giicowvast dspionally

with organic and inorganic bases of said products of
fsoradituted o ®)e RBdwre atkybrraRacel§ias defined

Irt rgnéﬁ?’ eh%%ggg%}],?&gfrkyﬁ%%ip |osr1gﬁo§¢usél‘1i[)}ls%$}c‘?uta§d mgit :
@32 bon MAYand dentical or different substituents
25 | tsel f GRNONETGRst PEut BBy Ry dl By BogRs 10 all
Bt a0, RORG, 0 Shsane <t e Tans
diastereoisomeric, as well as the addition salts with
organic and inorganic acids or with organic and
inorganic bases of said products of formula (I).

6) Products of formula (I) as defined in
any one of the other claims, in which
Rla represents hydrogen, alkyl optionally substituted
by one or more identical or different substituents
selected from the halogen atoms; the alkoxy radical,
itself optionally substituted by hydroxyl or alkoxy;
the radical NR6R7 or the radical -C(=0)-NR6R7 as
defined in any one of the other claims;
R2a and R3a, which may be identical or different,
represent alkoxy;
R4a represents the hydrogen atom; the halogen atoms;
the dioxolane radical; the -CH=0; -CH=N-OH; -CH=N-
phenyl radicals with phenyl optionally substituted by
-OH or alkoxy; and the c¢yano and alkyl radicals,

optionally substituted by one or more identical or
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R2a and R3a, which may be identical or different,
represent al koxy; 30 R4a represents the hydrogen atom
t he hal ogen atons; the di oxol ane radical; the -CH=(Q
-CH=N-OH, -CH=N- phenyl radicals with phenyl
optionally substituted by- 168 er al koxy; and the
cyano and al kyl radicals, optionally substituted by
Qe rRref®r € LdBAbhGal OkeledBdd di Eiementnadeyénl s atoms,
sel ected from hal ogen atons, hydroxyl, al koxy

énr@xylor t Fi ldpstresny | suPh%ﬁ?KY r adircal stl’ﬁlﬁtpl'twlsuuanyl
radi.cal as def e qof t

g] alIfggatreepresen ]ﬁRgﬁ¥d§% g%fg tc??al?}ld%t one of

@h@ma;t@fer J1ladmigre and fI uorine; said products of
formula (1) being in all . possible isoneri cEltlorrrs

|R§é‘e ntEPreRgRtSonthec ANETOIrEst BFEBi sBher |

n%d‘ﬁ o Rl M th 10 organic and inorganic
aC| or vv| organi ¢ ‘and inorganic bases of said
products ofsa‘lai rrph:aad@c)ts 79 £ Pricoreetaof (For lpeliag(| 4p :all
Rea 4a N | a \' N_NNR a
PES gjo%t gﬂ’é‘f‘?y sUBSt mt]'ut’ed5ebr{y tt@&%?
"d@dﬂs@:@re@isc&féﬁftd i Asamelaneasf thke addetion! salts with
R2a and R3a, i dentical _or different, resent al koxy,
REGaTdst et s LRETERBAGgeRCidsm P oygﬁ hat GRgafks ~ and

I r ORE I

SRR IR A F e BRa e per BEhLLe (1)
hal ogen at ans, Pndﬂa.lctask ko yfoxotal §Iahd t he NRG6R7
radi cal as defined in any one of the other clains;
Rba represents the hydrogen atom and the

of

(la)

in which Rla represents alkyl optionally substituted by
the NR6R7 radical as defined in any one of the other
claims;
R2a and R3a, identical or different, represent alkoxy;
R4a represents the hydrogen atom, halogen atoms and the
cyano and alkyl radicals optionally substituted by one
or more radicals selected from halogen atoms, the
alkoxy radicals and the NR6R7 radical as defined in
any one of the other claims;

R5a represents the hydrogen atom and the
atoms of chlorine and fluorine;
said products of formula (Ia) being in all possible
isomeric forms: racemic, enantiomeric and
diastereoisomeric, as well as the addition salts with

organic and inorganic acids or with organic and
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25 atonms of chlorine and fluorine; said products of
formula (la) being in all possible isoneric forns:
racem c, enantioneric and diastereoisoneric, as well

as the addition salts with organic and inorganic

acids or with organic and-1944 i-norgani c bases of said
products of formula (la). 8) Products of formula (1)
ahdlefdried BdsadYor 0swi @fpibguetecedi Bermlabg 1l .

which R, R2, R3 and R5 '%ave the nmeanings stated ip

any one of &hePppdecErngf Faumila 4RH RE deiddischtdy any
fro e d . ok-Cchlpri afndq

A et MY PRI aTh AR e FRATEROR T o2 Gy [ &5
Aess& btRei seerimgd ostratedadeni anyerard i ofiertile apdeceéding
di.ast ereoi soneric, as well as the addition salts with
@M% and inorganic acids or with organic and

i3] 9RAI C1 Ha$RA it 3Pl €rBmoduelie Ohybobgtha 4ddm Und the
Products of fornula (1) as defined in any one of the
prtawesliofy chlkonene 18nd nfWweEhNR1, R2, R3 and R4 have

th [ . stat ' i .
cllai me. and B8 oGraeigte no8T ofelmd® PEET UM ig an2

poxkipBXe of i omevia (Eprhsi:ng davealilc possidnteiomeric and
isoneric forms: racemc, enantio [

AR ARR SRR LS/ gé%éﬁllasa?h%gﬁaagﬁié% (2§ itk
R T e R P e (1010 =™
Frosiegrrsi ofbdsesudf $abd: prodgereboRi BorRoBLRL (T)k) R
Ico\nt gli rl:li rl:lgR%)bt olﬁz]r%@:;'%gﬁ %Oforﬁlggghgﬁ%es?m > ﬁ kﬂefined in
any one of the preceding claims:

in which R1l, R2, R3 and R4 have the meanings
stated in any one of the preceding claims

and R5 represents hydrogen and fluorine,
said products of formula (I) being in all possible
isomeric forms: racemic, enantiomeric and
diastereoisomeric, as well as the addition salts with
organic and inorganic acids or with organic and
inorganic bases of said products of formula (I).

10) Products of formula (Ib):

(b)

in which:

R1b represents alkyl containing 1 to 2 carbon atoms and
optionally substituted by a morpholino and piperazinyl
radical itself optionally substituted by an alkyl
radical,

R2b and R3b, identical or different, represent alkoxy,
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optionally substituted by a norpholino and piperazinyl
radical itself optionally substituted by an al kyl
radical, R2b and Ri b, identical or different,
represent al koxy, - 195 Rob represents the hydrogen
atom hal ogen atons and thel98H2ZNR6R7 radicals, with
NR6R7 as defined in any one of the other clainms; R5b

RY st Ssdhiich oges derbbaﬁrhnem,5hamd@qmwxhum§;aﬁd the
fornula (Ib)_being in all possible pneri ¢ forns
P&E’é‘ﬁ T cradeoHEr | ¥iaRd NRERIs s APEORER| P ADYpdrte of

Hgyné | D alts with organic and inorganic
aC|ds or th%w organic and inorganic bases of said

RSGd untrer eferftoy ryrdrgddn) .and dlyorineuct s of formil a
t(sﬁél gpggg&lﬁ dnggrgs%ryrmuqe Of(IE)t?e Oé h&é al g&lwﬁgssible

5 omfd iRt hoxy florit:hy| - 3ra&bmiys, r ol o] @ndnblpperden- 2- and
yl)-1Hpyrrol o[ 3, 2-b] pyridine,

@@%ﬁﬁﬁﬁ%ﬂﬁ@iﬂ@m@h mBEphERlhn- asylthenyrddipipp salts with

B R XpHAT L 82, P, Dt ana
(iHdymeriot Gadseas b ysaid reRegugtd Hpyfoumol 3, Zlb%

d ]
(4" ohl or Bk ROMIGES, ST fIFTHIA. 23] ) 89 gdefpned in

P Ys Eﬁﬁrbﬁhéf+éWéiﬂéo&§tﬁ D$QYEbﬂ16Q1ng names
r%ﬁ chl or o- 1FprrroI , 3- b|&¥{Idln

met ﬁoﬁyﬂln(ezahmp 79344;%@ F%)J 36113], QYJE,}dln- 2-
%’4 }Ee%frr?t]f-?b rro?]osfﬁrj?,dqb?pyrl din-2-yl)-5,6-di- 25

et hoxy- I-[z-@4dﬁmdqﬁqxxxm%xa+mdkgh©kiﬂméiyl¢t¢w¢kb+blH-

§>%r5rq%%e)f ﬁimm%ﬁz Bt b PurRoLey Py 2sbbpyridine;

gu] geffhgx%kne(g%dwamﬂz N @iy dp et Pk + D Pl PeZhyl] -3-
yridi
A HRrs e e B2 £3 veleyt Hipyr 2 ovb] 218-BYpyelailas 2=yl ) -

blpyridine;

- 3-(4-chloro-1H-pyrrolo[2,3-b]pyridin-2-yl)-5,6-
dimethoxy-1-methyl-1H-pyrrolo(3,2-b]lpyridine;

- 3- (4-chloro-1H-pyrrolo[2,3-blpyridin-2-yl)-5,6-di-
methoxy-1- (2-morpholin-4-ylethyl) -1H-pyrrolo[3,2-b] -
pyridine;

- 3-(4-chloro-1H-pyrrolo[2,3-blpyridin-2-yl)-5,6-di-
methoxy-1-[2- (4-methylpiperazin-1-yl}ethyl]-1H-pyrrolo-
[3,2-b]pyridine;

- 3-(5-fluoro-1H-pyrrolo[2, 3-blpyridin-2-yl)-5,6-
dimethoxy-1- (2-morpholin-4-ylethyl) -1H-pyrrolo(3,2-
blpyridine;

- 3~ (4-chloro-5-fluoro-1H-pyrrolo[2, 3-blpyridin-2-yl) -
5,6-dimethoxy-1- (2-morpholin-4-ylethyl)-1H-pyrrolo[3,2-
blpyridine;

said products of formula (I) being in all possible

isomeric forms: racemic, enantiomeric and
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5, 6-di net hoxy- I - (2-nor phol i n-4-yl ethyl)-1H pyrrol o[ 3, 2
- b] pyridine; said products of fornmula (1) being in
all possible isonmeric forms: racem c, enantiomeric
and - 196 diastereoisoneric, as well as the addition
salts with organic and i nolgé&nirc acids or with
organic and inorganic bases of said products of
HaaBtlerddi)sombdidr odEctwe:1af Aer mibea 4dlc)11asomiefsiaﬁ&<$ iwith

5 any one of the other clains, V\nththefohlo .
Ri@edic. and inorganic acids nic and

b n{gyyl)-
bt ol vkt pscalels e ank i )
yrrol o[ 3, 2-29] pfgucpcm:mas of formula (I} as de ined in

Salyt Y AP ehd | MU | HLYL OLPLR 58] PYTL GG Hbhes

?3@2-%]&%}{1@%@5(f’bhm:&er1}d+;myfnyi@wpylrb}@ykpginen oyl) -
ridlne -

{65 PR ool 25 14 U RY IR IBeFaF bP 2l 3vh| pyhY L alt-

Sy o O R of o1 2, 2-Bl pyri di n-1-y1] -

G— e [{42-0[rﬂdr43{314 ﬂmﬂMWfpﬂmlz@Bz b3 phl P hddnypyyl] -
% Sy 1 ol 68, 2 BAPYT] O o Al LI byrroto-

q&@%ﬁﬂlqiiqtél—l-pyrrol 0[2 3-b] pyri di n- 2- yI)
_6-di met hoxypyrrol o[ 3, 2-b] pyridin-1-yl]-

]hy{l3p1 [Fer i dhloxey % -tﬂalm—lH pyrrolo[2 4b] pyridin-
- 2 5, 6-
(%_I'}é h&y%;%#“%@ﬁy%ﬁ%’ﬂ?‘%?. n- Wﬁ‘?gg% }l)é%,)é% hyI amn
apro’bjl%pzh;llem‘mﬂﬂ-i-@ycbl ol o[ 2, 3-b] pyridin-2-yl)-5,
t 3 h d
O L AP B Bk 250

% (g2 Hrnfth RS fomwyi -bHppyiaohof 3y2: bt pyL}din- 3-
yI)-IH—pyrroI yridi ne-4-carbonitril e Exanpl e
MPerJZilr{$ mew&mw?)yrrol o [2, 3-Db]

gyé'dﬂ éh k%/lp?/lf? 0 o[%yﬁr%} pyrl a4 n] Ryrﬁuﬁ- rrewioxy N-

30 geiind ety reolo [3,2-b] pyridin-1-y1] -1-(4-
methylpiperazin-1-yl)ethanone

- {3-1[3- (4-chloro-1H-pyrrolo[2,3-blpyridin-2-yl)-5,6-
dimethoxypyrrolo[3,2—b]pyridin-l-yl]propyl}diethylamine
- 3-(4-chloro-1H-pyrrolo[2,3-b]lpyridin-2-yl)-5,6-
dimethoxy-1- [3- (4-methylperhydro-1,4-diazepin-1-

y1l) propyl] -1H-pyrrolo[3,2-blpyridine

- 2-(5,6-dimethoxy-1-methyl-1H-pyrrolo([3,2-blpyridin-3-
yl) -1H-pyrrolo[2, 3-blpyridine-4-carbonitrile Example 32
- 2-[3- (4-chloro-1H-pyrrolol2,3-blpyridin-2-yl) -

5, 6-dimethoxypyrrolo[3,2-blpyridin-1-yl] -N-methoxy-N-
methylacetamide

- [2-(5,6-dimethoxy-1-methyl-1H-pyrrolo[3,2-blpyridin-
3-yl) -1H-pyrrolo[2,3-blpyridin-4-ylmethyl] - (4-
morpholin-4-ylphenyl)amine

- [2-(5,6-dimethoxy-1-methyl-1H-pyrrolo[3,2-blpyridin-
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- [2-(5, 6-di met hoxy-1|-nmethyl -1 H pyrrol o[ 3, 2-b] pyri di n-
3-yl)-1H pyrrol o] 2, 3-b] pyri di n-4-yl net hyl | - (4-

nor phol i n-4-yl phenyl )am ne -

[2- (5, 6-di met hoxy-1-nmethyl-1H pyrrolo[3, 2-b] pyridin -
197 - 3-yl)-1H pyrrol o] 2, 3- bBPPyri di n- 4- car bal dehyde

oxime - 4-{[2-(5, 6-dinethoxy-I|-nmethyl-IH pyrrolo[3, 2-
3]-pan i-diHp3r oLl B b Jobyaf X Bn b pyarbabddhyde oxime

ylnethyl]an1no phenol 5 said ducts of fo a (I
e tar Gie e ey s Sttt by Erabeidca s ()
@3 1R J3G AN 1 i APt RS RO S 0NBE | Syr8giMell as the

tion salts wi th ™ “organic and I'norgani ¢ acids or

whN&Uhxiham; henmkganlc bases of said products of

formul a (I)SaJT]dJé r?odA?:lt)rgedogl gférrg fguc{: = géqu 1?2 all

product s of aS-detTHed

posmalH1eAs iddiedFi@r odougs: Sab.d:eﬁ\l’lmjuct@aﬁtlfcmemﬁlaa and
(1) being in al|l possible isoneric fornp:.race

%ﬁq%awwcm a8t ¥edi sdfelie addiiipnasaks with
QN sgldgs }ﬂthgéﬁl@rg%ﬁiéﬂn%anWEW C AYHS O and

Jharnaceutlc accept abl e organi c and
|J.mm1:mn:lm tosessess o £ ssauimmmc:'ss of formula (L) 14) As

redi oinal raducts, (Lhe praductscgle Lora Llbades of

defined in

FoUIgs, (SR dspr&siﬂpﬁédoﬁnf @1aings (1) theilw, i asaWell as
possible isoneric forns: racem c, enantioneric and

Ghesie (REPABMES | ¢ Sade \RTPAUGE S hefadRIMBR sAfl s BRipy in

%&%a%%%{‘glé”%%@ﬁ:‘i Cfc?ﬁné’f W, LBmpRar IReeLigRlde and
accept a organi ¢ and inorgani ¢ bases’of said

priedierecomdr for naba Wdl1 48) thraraddiuionalsalts with

conpos.i tions cpntainin as.,active nci

1FER ne3BF t H° ﬁ%ﬁ?bgn:ﬂc“}ﬁ o&’ﬁctgggé IFI nedgéutlcally
APt abl @Mlrdefhn i d Ban&hanBegatt b€ dase@pEsiddihproduct s
containing, 30 as active principle, at |east one of

tofe fesagianalI) -

14) As medicinal products, the products of
formula (I) as defined in claims 11 and 12, as well as
their prodrugs, said products of formula (I) being in
all possible isomeric forms: racemic, enantiomeric and
diastereoisomeric, as well as the addition salts with
organic and inorganic acids or with pharmaceutically
acceptable organic and inorganic bases of said products
of formula (I).

15) Pharmaceutical compositions containing,
as active principle, at 1least one of the medicinal
products as defined in claims 13 and 14.

16) Pharmaceutical compositions containing,
as active principle, at least one of the medicinal
products as defined in claim 14.

17) Pharmaceutical compositions as defined
in the other claims, additionally containing active

principles of other medicinal products for chemotherapy
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products as defined in claim14. 17) Pharnmaceutica
conpositions as defined in the other clains,
additionally containing active principles of other
medi ci nal products for chenotherapy - 198 - agai nst
cancer. 18) Pharnmaceuti cal g@spesitions according to
any one of the other clains, characterized in that

M nsd @it as nedi ci nal products in particul ar
for the 5 chenDtherapy of cancers. % Use of

product s of15f or rﬁhwarfiela%lc%l%f FREBOSAtARPSoASHT ARG to
%%-Hre n% ]?ePheﬁ.HE gut 'c‘ﬁ%frja%t%‘ici%@daQr? S Sthey
sal prod 0

fornu a’(I) for the preparation
a&snm&ednab;meﬂhnﬁnanOprnﬂendedtxnlphrbncuihe for the

activi 0 e|n klnases and notably of one
éﬁﬂﬂﬂéﬁl %ﬁi) R of products of fornula (1) as
defined in 4de mgg:edbgg Priidic¥s of ophaEsemalti call)y as
acceptabl e salts of said products of fornmula (I) in 15

wefdnathe Prot apy kigide PE atficot @HREYr oSLAATRI nge. ©f
t |
?ne éf%% ‘Utl °ldi‘1?c g?r%gft%&‘gf aséih s A% dseéi&egﬂoau%@é of

armaceuti cal
gFeaenpilabl eI)saIftcﬁ: otfheapd-e@mdnmiom obf fnedrmlz.ala(ll )pEreducts

which the protein kinase is sel.ected 20 from.the
f*é*qedv&% ‘S?o’dbhlwlthﬁaﬁctaﬁ& YpBEF PRAEGET ﬁlgzses and

@%akﬁl Oﬁ;ofé@ro&fﬁ M]asé Ki t s cdkl - 9 Aur or al -
cdc7, t, Pdk Jnk, IR FLK-1, FG-R1l, FGFR2,

FGFR3, FGFRA) F@ms PEK, PrR@UEtsCDIGE CERZMHAG EGHR.  as
%lsefz.’tzr)eébe OLe otﬁf’&ééﬁlfﬂ%gﬁwnﬁ &1) o"'f K& é{‘cally

any “one ot o phar mdceut | ca
amt&@_itahﬂeasabussofosalshmoﬂmoﬂacub ébrrﬁdxam(]l@ (ﬁ) in
which the protein kipase is sel ected,

PR RN e gRcrS AUEPLFiD, LEFRE IhggkipRee
FAK, KDR, 1) Tigde COK7, ff&aRd BSFR formula (I) as
defined in any one of the other «claims or of
pharmaceutically acceptable salts of said products of
formula (I) in which the protein kinase is selected
from the following group:

IGF1, Raf, EGF, PDGF, VEGF, Tie2, KDR, Fltl-3, FAK,
Src, Abl, cKit, cdkl1l-9, Auroral-2, cdc7, Akt, Pdk, S6K,
Jnk, IR, FLK-1, FGFR1l, FGFR2, FGFR3, FGFR4, FGFR5, PLK,
Pyk2, CDK7, CDK2 and EGFR.

22) Use of products of formula (I) as
defined in any one of the other claims or of
pharmaceutically acceptable salts of said products of
formula (I) in which the protein kinase is selected
from the following group: IGFl, cdc7, Auroral-2, Src,
Jnk, FAK, KDR, IR, Tie2, CDK7, CDK2 and EGFR.

23) Use of products of formula (I) as
defined in any one of. ‘the other claims or of
pharmaceutically acceptable salts of said products of

formula (I) in which the protein kinase is IGF1R.
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23) Use of products of forrmula (1) as defined in any
one of the other clains or of pharmaceutically
acceptable salts of said products of forrmula (I) in
which the protein kinase is IGF1IR - 199 24) Use of
products of formula (1) as 18éfrned in any one of the
ot her clains or of pharmaceutically acceptable salts
of said prodyct ygd bor mphraducocd n adi cliothalprot@in  as
kinase is in a cell 5 culture, 25) Use of products of
fefaned (13nasanyef i9R&1 i AfanyPéne VF¢he Sgﬁéf“scl &As °f
: | pt sajet S Sal of

e B T eh T R oo 1o pss
iformula maibhelin hE) Ube groroduckdnesef drsruin @ )cell
as _ defined in any one of the other clains or of

utically acceptable salts of said products of
formula (1)2d)r e peepapidqurtdf acofredifermallapr odict as
intended for preventing or treating a disease,15
sefinaderi Fod BpYdyInmict PEn &0 hePeeT vi £yadpsy or of
LQL €] ' 127 r ogliiet f I & +lak
glgaorr%ll r#él&laccs)aejt]f% %F?%E’&?‘%&gd al m?ng\fhi%%@hg di sgz:\:sse of
tforaeil pr @)entredwinich rielae gpiroseim kinasenis 20 aghpaumal.
of products of formula_(1) as efined in any.aone
the other A& m¥%% off p?Pé:rOr?éléz i R |y%868‘}éﬂsf“ab|€‘f’ as

Hltihed sahd pnQducdsse of off O a dtBefor cllhiéms or of
preparation of a medicinal product intended for

pramrdant rakkvancrgpsatilecaselta Ofe $aldoprogusys of
ogmi di d £ prali ' | qod ; Messel

%lqoro ]iac g?’;o?égr g,hegiggé)égd%fr%%&pggl :gferatllécgln of1§rc>duct

nesastgiedd cddrs, paesemgding netabotreatliingr deas, disease

allergies, asthma, Cohn's djsease ronboses

t s
5kz8he Der WCHER (2t i nbPat eV ©f 2
Qﬁ_ﬁgﬂ@ﬁ{ Seiddwymatoid arthritis, diabetes, nuscul ar

27) Use of products of formula (I) according
to the preceding claim in which the disease to be
prevented or treated is in a mammal.

28) Use of products of formula (1) as
defined in any one of the other claims or of
pharmaceutically acceptable salts of said products of
formula (I) for the preparation of a medicinal product
intended for preventing or treating a disease in the
following group: disorders of proliferation of blood
vessels, fibrotic disorders, disorders of proliferation

of mesangial cells, acromegaly, metabolic disorders,

allergies, asthma, Crohn'’s disease, thromboses,
diseases of the nervous system, retinopathies,
psoriasis, rheumatoid arthritis, diabetes, muscular

degeneration, geriatrics, muscular degeneration due to
age, diseases in oncology, cancers.
29) Use of products of formula (I) as

defined in any one of the other claims or of
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degeneration, geriatrics, nuscul ar degeneration due to
age, diseases in oncology, cancers. 29) Use of

products of formula (1) as defined in any one of the
other clainms or of - 200 pharmaceutically acceptable
salts of said products of- g2oPnula (I) for the
preparation of a nmedicinal product intended for
hediakeudiiseAIss hBcepeabley.sa3s Us€ ofaid ogretimctls of
or mul_a ((Iﬁfas 5 defined in any one of the qth

r

Erzmwd 2or LORaFREc AHIREHANL R cbt abw@déﬁ%%ofpr“u“
[ : t ration of a

r%gllg{i%c?lg:}ea lf%%g&(&{ﬁagl?{rﬁieﬁn%éécégf%% o{rrl e%tg?ﬁ%s%ghcer s. 31)

Use of produdts uxfe f oofiul preducascorafi ngfotoula t HE) as

receding claimin which the disease . to be reated | s
ge%&r?féi? with &8Yi qqn(ﬁmrgg Sg;neUseo e]broab%f”glgof d © of
behParellti 2006F dhBgeptabl Be syrveLdbig £dd NpirBdwkditeh of
the disease to be treated is a cancer that is

fozmatlant (Flo €9 otBri Prepiajen. 083p meLishingloRreduct
f ) i ngd.d s any one of the other

cFljaCie?r{sdrgc#r afc#rl tp artr%ggeutl ca%llnsy' accept abl e salts of

sai d producdly ofusd afruproduytsopft Herpudpar@E)i arefrding

medi ¢cj nal product 20 jntended fqr, treati ng.cancers,
tRc| EBF’nng%ﬁE {RgofCRtm briba ,”é‘} o%&?désﬁz’s‘ﬁ? to be

Gt e VY IL£Tardll Ui tDIsbIig iy, |arynx,

| ynphatic system thyroid, urogenital tract, tract .
i ncl udi ng 329 bltakie?f apropuetsaps, fIogAElacdfderaccording

nc of re »and: el S 5 0
%;%odgéfa S %%Qgg?agrﬁ&a %??lrgcgjbﬁi%%}?ott %e g?éggglgngéo be
chaiavdd Wi ch tdenckseasmtt oilse résdatedti sta cgrioetoxic
of the breast, colon or lungs. 35) Use of products of
f9MHS2 (1) as defined in any one of the other clains

or of 30 phgr mageutigal | praauerisablsr safbsmelasai(d) as
g;%%ii;f QLa any one of the other claims or of
pharmaceutically acceptable salts of said products of
formula (I) for the preparation of a medicinal product
intended for treating cancers, including cancers of the
breast, stomach, colon, lungs, ovaries, uterus, brain,
kidney, larynx, lymphatic system, thyroid, urogenital
tract, tract including the bladder and prostate, bone
cancer, cancer of the pancreas, and melanomas.

34) Use of products of formula (I) according
to the preceding claim in which the disease to be
treated is a cancer of the breast, colon or lungs.

35) Use of products of formula (I) as
defined in any one of the other <claims or of
pharmaceutically acceptable salts of said products of
formula (I) for the preparation of a medicinal product
intended for the chemotherapy of cancers.

36) Use of products of formula (I) as

defined in any one of the other claims or of



formula (1) for the preparation of a nedicinal product
i ntended for the chenotherapy of cancers. 36) Use of
products of formula (1) as defined in any one of the
other clainms or of - 201 pharmaceutically acceptable
salts of said products of - édnula (1) for the
preparati on of nedicinal products intended for the

ekl ageeeprubee UsElksabdnesaidi products of
conmbi nation. 5 37) Use of products of fornula (I) as
ermd@ | hLhnfBnetle? PREPSIRELA PhsMeA1GAnal ‘products

&
Fll?ﬁréﬁa“e%“ leeg! | yp@ce EHEﬁQltﬁeﬁ#ys 8k sahfcBEedughenofusea

ormula (1) for the preparation of nedicinal products
adicerededt tinn omisigthtal@me or in conbination with 10

chenot her apy,.or [adi ot hera r .,alterpatiyelyv.in
combi nati ort Vi tﬂjﬁﬁ hef théf%ﬁig\ﬁ % a%‘gnt g.c’%g%)laUse( Iy as
Rle¥dueds ofnformy a dld aeeordineg d¢héhe pledmgi ndr of

claimin which the therapeutic agents _can, be
ehammeEceuisan i | pgrsPtalest sSalits 39f PR cPEosucts of
T, (1) agefinedionegne of iaigkhen habdlors
as protei i nase 1 RhEbi tpors, sal d products of
fiorvanded | tdeiby iuseal | alpossi bbe i Sonmecembinapion with
%&%’ enantionmeri c and_. di astereoi so

' [ | .
BY on©%al 52 2 H9H3BY garfit a%g IF%S‘PS?&P{:A@Y in

s ¥t WM Reiharsmeedt  kathyeueceengaht . or gani ¢ and
i norgani ¢ bases of said products of fornul ﬁdl) as .
vel | “as thel®) priége vof. PTOYuPESd @t MUl nid)a 3¢§oEding

%feof ii.%}e_e_?%gecgaXnSn%l%fir& &, OLALENCLALMR 4P d O Fent s
can be commonly-used antitumor agents.

39) Products of formula (I) as defined in
any one of the other claims as protein kinase
inhibitors, said products of formula (I) being in all
possible isomeric forms: racemic, enantiomeric and
diastereoisomeric, as well as the addition salts with
organic and inorganic acids or with pharmaceutically
acceptable organic and inorganic bases of said products
of formula (I) as well as their prodrugs.

40) Products of formula (I) as defined in

any one of the other claims as inhibitors of IGFIR.



