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THEM The present invention relates in particular to
novel chem cal conmpounds, particularly novel

substi tuted dihydropyridine-fuseh heterocycles, to the
5 conpositions containing themand to their use as

medi €ATEHH YD ROFOMRIDINELRU SEDtHETEROGYCLES, PREOESSFOR
r |

RS Rahic o e S AN GoRlOS AN EleaRin Tue

5- oxo- hexahydr oqui nol i nes, exhibiting anticancer

atheé \pregenti invention aelades dn particalat itoi ngvedfchanaical gempounds,
'[SErtiQG‘IEIPIgC Rbsl @‘ubgﬁf‘\ﬁétfsdihggro;égriﬂﬁ‘ibﬁusﬁ@She@‘roé)}'tﬂ’es, to the
comer cl al conpounds used 1 h chénot herapy ar

csarBpesifiens geniNing A apddadhaibHse as ik 'emefamdyﬁ&& of
S@Af@?e Péﬂﬁ:@lﬁ'g@ﬂfb m‘vtenii@r_h %Iaté@?oispebmFLpaﬁiQIy datassted pyrrole or
effec i ed in so far. as i G .
puageksatdc>axp MexpBudrPpBRyYBHInES fros-oBrieNfigquinoiines.
esxcHibising nanticanear tacfivite | lis . modulationh ofhthes alctiviore§ roteins, in

[ ] odt erse effects of chenotherapy may 15
t @F'é?%?é’*gﬁ‘ﬁggét i n using nedicinal products which

ato datenwaegiopf dhe eammeydialocomperBds susash i ichenatherapy are

&ﬂlﬁgﬁox\j\ﬁgh VRS wHIMP PRSEE ComBidelablé broBRieL bf eRld &ifed8tnd of

yr'd be expressed very litt]l.e or . not at al] in . .
hioigreRge in ortentsonbess ety s miss ARi%, a5 B8 theedicinal
epyiets Wed et séletivzaly ohecapives pblis, With erolus2h aff healthy cells.

hod ; v ; \
CRCRY e SR RRGS I AL TR et Bt S RELELE plbuiany may
ptheseloce ycansistndn cusingi aegdicineldiffrpducte dvich i ast en metabolic
i ne: el Dok | . _

PROUSIS, of Wemepie ariulng st i pibjsTnegatiod thay i
i GRNGRTI GRYSi ANg yvhick Would herexpeessad very) little or not at all in healthy
peelld.feration, cell differentiation, cell mgration
PP b Do Bl S R, o pnaspropyiaton
[ oilhlydﬂﬁcfyl geotes of specifiespretein desikbest swudht aactyrasine, serine or
t . i - i . .
 Hidohine| B5iceS 428 ARRBRENRIcHSCWARS g hehfion o
ppeeins; thivanproteini kinasespplayi ge iTwepest rpieni regilating a large

aphhe B eliBsrocusdas iﬁa&aiﬂg_ih bapidlaCeddbolisil) defispBRferation,
to El, ses e Ki nases i C

| Boll Kifaisoiiatan Gl Diarsiin Orsa) suryivah ihong ThE VafbuS bellar
pft{i‘_fcﬁibhgdin Wﬁcltdsmeafaoﬁuiépr@‘ ki pastein Htihiii%é dssiimvslved, certain
anti cancer_age . : .

“BHARI8E DS, AR TR0 G g oeases

and also other diseases.

Thus, one of the objects of the present invention is to provide compositions
having anticancer activity, acting in particular with respect to kinases. Among
the kinases for which modulation of the activity is sought, Aurora A and B are
preferred. The use of Aurora kinase inhibitors as anticancer agents has
recently been reviewed in “aurora kinase inhibitors as anticancer agents, N.
Keen and S. Taylor, Nature Reviews 2004, 4, 927-936.

Many proteins involved in chromosome segregation and spindle assembly
have been identified in yeast and drosophila. Disorganization of these



10

15

20

25

30

Keen and S. Taylor, Nature Reviews 2004, 4, 927-936.
Many proteins involved in chronbsone segregati on and

wapioigi®7assenbly 35 have been identified i n BPEEREB206/MH2734

drosophi l a. Di sorgani zati on of these WO 2007/012972
PCT/ 1 B2006/ 002734 2 proteins |eads to non-segregation
of chronbsones and to rmnopolzar or disorganized

spi ndl es. Anpbng these protel ns, sone ki nases,

Pﬂﬁélﬂg' R3d Ufoornén- L owm&ngéb%gaéﬁd to monopolar or

espective from a and S. cerevi sl ae,

ﬁ@@&amegﬂ sRidiesr Am@e%@.r@gm éﬁ%ngmmm@ng gyurora
hhe Ipltﬂlnw*rmpﬁﬁ 1rvéte5&é§p@§ﬂvd9&}d??ltﬁosﬁpmlea§md I kbrbidsiae, are
recen e Cl one an C I ac riou
SR ot S oMioR0t SEdrebaftT AhG SRRRtRtEh of ki alfrsome. A
Bﬁm amal&Jucof ymﬁttdp\gshaa)racbatlys beenelaredcand chatddterized by
Céf?&us)’ lab%'re?tBQQEfTﬁE @‘xqseﬁ Wfled E\%‘P&atz Sé]hror%UAOF%?ﬂ'ssor BTAK,

petoe@sio thqggenelllveoemszﬂmﬁamlm dhipreff et at maé{ewéwn that
?'u?@rg?%%n% gw cldhdgggatiﬁ@gﬁdm Hum{ah \éblﬂﬂe@cﬁl &é}%éral(EMBo J,
HHER1%. aDb5ThORS) PSRRI BE T iave, Ao eh, TEAVHCR Shoers

irvolvimg epitieelizl turaoss|, euth ue beegi@andsr. | ndeed, these
conpounds nostly avoid |nh|b|t|ng ki nases |nvolved in

ftq% Wrﬁ; mtebﬂgﬁ‘ﬁg /tﬂéf oAl t OXI ih %fj&% fne! déhrgeﬁ?fzﬁ\?ent on is to

peovide ouite ssalesfivet comneuudss dodeed, S@c@@"ﬂﬂpu@d& onasily avoid
irﬂ'}ﬂﬁﬂﬁ ‘tha@%tlh\)/ol@é’d’i@cél%ﬁkédé&p%%ﬁi&ﬂl Rby r&%ﬁ?m severe

bition ratio is In

SideiTagts GinglRs hGher (oMLY 1A SHyesSrH ReBnahs  rest, the
Bppipouads ' accoeding tedthe! insestiord madtly aavoid daibingoCDK7 and/or

%ﬂﬁn%%eg fd)rf %rlggéﬁﬁ% wmiﬁﬁﬁ ét&é\z; lﬁﬁé\?@w\éﬁar\ﬁu}ﬁs I}]qnase

Zhang, Henry Q; Gopal akrishnan, 20 Suioat ha;
Theaohawingheerrespands| tb: Aplicantis believed elosest prigua ﬁ@ﬁTCh for

Egﬁ'}f)%g Uinfs of fortidi4y @y andgma&c%rdmg% the 'inve\‘\'hbh' am-A.

ture- ACtIVIty studi’es novel series of

b{@%;: l‘é e %&%ﬁﬁa E \g/en\?'csrll-r?fil %ﬁ?ﬂ&e@ ' &nglrainshnan

SUBR; Gcﬂia]é&nshhéﬂ,’le&H Vhiteakes, KdistitL.alBuckner, Steven A.;
S e Ak S . IS Y v
[senes tqfqtrlqyolm mm@pwmwhnea @asi KATP ehenngl opabatsh (KCOs)”.
tr| 5 )?taln l\ﬁ?cLé@H Chethét r%tfé\;rs (20008 QFI(fgﬂ 9f481-1484.

ropyrazo ne and tricyc

%mgVodg%Z{f%ﬁ.f;‘”'P%Em""e%r%&%éé%% 3 Vo 4,835 8 66 Regioselective
hi”?‘éﬁ“ﬁi‘}“ Eﬁ] ggeetb@mairmzwpwa&oﬂe[a A-dlquiaslirB(6H-onEh!

Drizin, lrene; Altenbach, Robert J.; Carroll, William A. “Preparation of tricyclic
dihydropyrazolone and tricyclic dihydroisoxazolone as potassium channel
openers”. U.S. Pat. Appl. Publ. 2002007059 A1 WO 2001066544 AZ2.

“New substituted benzimidazole derivatives are C-JUN N-terminal kinase
inhibitors useful in the prevention and/or treatment of e.g. inflammatory
diseases, autoimmune diseases, destructive bone disorders and
neurodegenerative diseases”. WO 200499190 A1.
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welk®emas™32 destructi ve bone di sorders and PCT/IB2006/002734

neur odegenerati ve di seases”. WD 200499190 Al. WO
2007/ 012972 PCT/ 1 B2006/ 002734 3 G oss, Rene; Lajoi X,
Anne- Dom ni que; R bes, GCerar ® < Novel methods for
screening inhibitors of the interaction of rat
neuronal nitric oxide synthase and its cognate

iG‘rbisbi Rehé; Légﬁz/ﬂﬁﬁ&%nﬁﬁrquéomb@s Gerdrd Kk« inethods for

T 8 BE e TSk bt adeana pite e punghase and
its €oghateciohlbitor' 002283836220 sson L., Naranda T
Affinity small nol ecul es for t he EPO receptor

KRS, ol LR T T VA Henga®, T e .
mlhyg@gy@aolml p@gg@@aﬁum@; anﬁnmamahauﬁlqaj; use thereof’.

WIO0bj7o79g mEtivity of phosphatidylinositol 3-kinase
and met hods of use thereof WZ2005/016245 A2 Kada,

gg%qn Lop goéﬂ .5]}/1 ?&ﬁhltyKos\fﬁlcll mglregﬁllegvforcﬁ'f)e CEPO receptor”

WORan4/085823 Ali br ono- 2-furyl ) -2-propenenitrile and
nmet hyl 2-cyano-3-(4,5- 15
{ . .
@Jr@égﬁ‘g_ %lﬁ%ré{/%ﬂ\%lprﬂggﬂyﬁa'\ ‘3 grﬁlmgggﬁofi%/elvecz M; Lukacs A;
%I kopRAnes F; Baepeekii BW,o equssions I8y ak Canpatind| having

ﬁnﬂmmg %@thﬂﬁéf bﬁ& atidfftdsitol 99dnse aK@%thBHQQJff use thereof

S RERBoA5 A act i ons of 5-aryl thior and

5- heteroaryl t hi o-2-furaldehydes with 20
matdaolhldlmﬁnlﬁnopmwa e‘¢ie'raqumfaoCzlarﬂslm Weped ifavet. dReaction of

SRTBHE.E slBronid Py Atk Bendifitile Hha, Mty groyane-s-4.5-
F’W@ﬁlor%ﬁl‘w%t 2-pEppenesitrilef amh amethut 2myange&~@4 5-dibromo-2-furyl)-
rbpéﬁ@él@' REGitH Onﬁaéoﬂl’ﬁ@%”a'C IRIcAYh 2 of L CzBEhOYOFEIE - Ehemical

éqﬁéafclg%(@% 25@ é)é@bn |P|t|ng an Aurora

Kada, Rudolf; Kovac, Jaroslav. “Furan derivatives. Part CXV. Condensation
reactions of 5-aryithio- and 5-heteroarylthio-2-furaldehydes  with
nitromethane”. Collection of Czechoslovak Chemical Communications (1978),
43(8), 2037-40.

Now, surprisingly, and according to a first aspect of the invention, it has been
found that products corresponding to the general formula (1) below are of
particular interest for inhibiting an Aurora kinase:

R1 R2 O

@
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I R3 (1) WD 2007/012972 PCT/1B2006/ 002734 4 wherein
: Rl represents H, alkyl, aryl, heteroaryl,

weapsnioont ed al kyl, substituted aryl, or subsePCT/IB20a5/002734

heteroaryl; 5 R2 represents substituted aryl or
substituted heteroaryl; R3 represents Hor R4; Xis N
or CR7; Y, Y andY": (i) each | ndependent|ly represents
a substituent selected anong CH2, 10 CHR5, CR5R6, C=0
0, S, NH and NR7; or (ii) together represent a
SUHesdiht:uent sel ected anong -CH2-O (C=O) -, -(CH2)4-
and -(CH2)2-- chain noiety; R4 and R7 each
i ndependently represents a substituent sel ected anong:
R8, -COOR8, COR8, and CONHR8; 15 R5 and R6 each
i ndependently represent R8; R8 represents H or
&t reprasénts dibaltkyl argdhetenddyl, subatitcjed alky, | substituted aryl, or
% fRifnett erocycl oal kyl, -cycloal kyl, -aryl,
-sﬁét%woar y?t,ercgég%kyl - het erocycl oal kyl , -al kyl -
cycl oal kyl , -al kyl-aryl, or -alkyl-heteroaryl,

1gpre %Pbﬁﬁuﬁ%‘”&bo'@%&qﬁ“tqtﬁé@G@f@ﬁﬁt‘ﬂ y represents
H or Al kyl, 20 being understood that RL is Hwhen X is
R3Argprserits HOORS, The fornula (1) conprises all the
possi bl e tautoneric forns; Preferably, the object of

' j,on is a conpound of formula (1) wherein Rl
it)dsngNgygﬁe#r’ably, the object of the invention is a
coggound of formula (1) wherein 25 R3 is H WO
20007 f0d2672 PCT/ 1 B2006/ 002734 5 Preferably, the
object of the invention is a conpound of formula (I)

wher eify eachaiRdependerttiyGdpresdrs er slibstituéitesdlbtedtaibng CH,,

the iny [ . K oyn ff la (1) wherein Y
o selditecCRRRR, BB Dot st RS A Gl aryr,
CH heteroaryl, CH
(i) together represent a substituent selected among —CHz-O-(C=0)-,

—(CHz2)4— and —(CH2)2— chain moiety;

R4 and R7 each independently represents a substituent selected among: R8,
-COORS8, CORS8, and CONHRS;

R5 and R6 each independently represent R8;

R8 represents H or optionally substituted: -alkyl, -alkyl-alkylene, -alkylene, -
heterocycloalkyl, -cycloalkyl, -aryl, -heteroaryl, -alkyl-heterocycloalkyl, -alkyl-
cycloalkyl, -alkyl-aryl, or -alkyl-heteroaryl, -alkyl-NRaRb. Ra and Rb each
independantly represents H or Alkyl,

being understood that R1 is H when Xis N and Y’ is CR5R6
The formula (I) comprises all the possible tautomeric forms;

Preferably, the object of the invention is a compound of formula (I) wherein
R1isH

Preferably, the object of the invention is a compound of formula (I} wherein
R3is H.
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5 (substituted aryl), CH (substituted heteroaryl), NH
and NR7. Preferably, the object of the inventionis a

weompow of fornula (1) wherein R2 is a subspPCT/IB20a5/002734

heteroaryl when X is Nand Y is CR5R6 Preferably, the
object of the invention is a conmpound of fornula (la)

R2 0O HWNNH N H{(la) 10 csorrespondi ng to a

compound of forrmula (I) with X =N, Rl = H R3 = H,
Y=Y"=CH2 and Y' = NH, wherein R2 is a substituted aryl
Preferallpf theadtbjgct éftthedhvertionds o SspoVRNbE Ritmiuka ﬂ?] wlgzerein Y

U formula (la) as defined above wherei
%E'H?s%%sﬁﬁ?'ut ed heteroaryl group Preferably, the

object of the invention is a conpound of formula (I'a)

Rreferaipin thesrigectiof 1Be linyentia is arcoasgmmdi offormukoffpabecdin Y’
. _ — — ! _YII —_

o st 2ationgcth, XGECk, Tl "ty (i, o

%ﬂ?g: CR5R6 H and | bve,

itutgd anyh (G irswestitvied heteroaribNH endiiREbl y, t he
object of the invention is a conpound of formula (1'a)
#sefepsblyeftieneljeab of theMriention R al SorAp6uUs lof feireda (1) wherein

£r.o . r abl .t he ofj,ect he
%%'gn | B’én@%@‘#@s{%gbﬁaﬁw&& ﬂ@ﬂl'ﬁ)c'%ﬁéoow 012972
PCT/ | B2006/ 002734 6 R2 0 HN NH N R7 H (Ib)
Eseiceahlvribempieds of the inveotion isf @ campauat Jof forulX (k) CR7,
RL =H R3=H Y=¥Y"=CH2 and Y' = NH, R7 being as
defi ned O wherein R2 is a

(Ia)

corresponding to a compound of formula (I) with X = N, R1 = H, R3 = H,
Y=Y"=CH2 and Y’ = NH, wherein R2 is a substituted ary!

More preferably, the object of the invention is a compound of formula (la) as
defined above wherein R2 is a substituted heteroaryl group

Preferably, the object of the invention is a compound of formula (Fa)

R2 O

N= CR,R,

corresponding to compound of formula (I) with X = N, R1 = H R3 = H,
Y=Y"=CH2 and Y’ = CR5R86, R5 and R6 are as defined above, wherein R2 is
a substituted aryl group

More preferably, the object of the invention is a compound of formula (Fa) as
defined above wherein R2 is a substituted heteroary! group

Preferably, the object of the invention is a compound of formula (Ib)
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substituted aryl group. 5 More preferably, the object
of the invention is a conpound of fornula (lb) as
waledornexd7above wherein R2 is a substituted het PCDEB2906/002734
group Preferably, the obj ect of the invention is a
compound of formula (I"b) R2 0 HN N CR5R6 R7_ H (Pb)
-corresponding to conpound of6 formula (1) with X =
CHR7, Rl = H R3 =H 10 Y=Y"=CH2 and Y' = CR5R6, R5,
R6 and R7 being are as defined above, wherein R2 is a
substituf¥d afyl group. Mbst preferably, the object of
the |nve tionllis a compound of formula (1'b) as
d 5 Werein R2 is a substituted heteroaryl
gHNup nartiicul arly, the object of the invention
is y=—corpeund _ofNHormul ae (1a) or 15 (I1b), wherein R2
is & subg}ituted phenyl or heteroaryl group; wherein
tH%,7 substitution {myludes one to four substituents
chosen anong hal ogen, al kyl, OH OR8, CH2-OR8, SH,

bl W o S i KSR, RE s -

ARG'ECHH anok Yhat didn Rivbeireg rasREefisedisalnbyvie] nelderebo\R2 is a

eﬂfé ly R8 is chosen anong phenyl and
hg'tdeg?lggtr ng‘lbaﬁbstitut ed or substituted with one
to four subst ituents i ndependent |y chosen ano F,
Moregpreferpblysthe ehigct efthe ingeption gca@orrmwd aiciaraula (Ib

@EHREd 256UBThereAIRDS aditidtitufcrhétsroal el and
phenyl substituted w th hal ogen. WO 2007/ 2

ﬁ%f%gﬁﬁw’ O%?%% o the MRlEABR i ity qtGmfecfio)”

"b) wh is a substituted heteroaryl group;
mhereln t sti-tution includes one to four
substitu osen anong hal ogen, al kyle, OH ORS,
NH2, NHR8, CONHR8, CONHCH2RS,

R802 NHR8, phenyl not substituted
N y &I%yl OH, or hal ogen, wherein R8
s defdl ned above. Nbre particularly R8 .is phenyl or
heteroaryl, not subst@ted or substituted with one
to four substituents independently chosen anong F, C

Borreghondifg teFcbmpound of formula (1) with X = CHR7, R1 = H, R3 = H,
Y=Y"=CH2 and Y’ = CR5R6, R5, R6 and R7 being are as defined above,
wherein R2 is a substituted aryl group.

Most preferably, the object of the invention is a compound of formula (I'b) as
defined above wherein R2 is a substituted heteroaryl group

More particularly, the object of the invention is a compound of formulae (la) or
(Ib), wherein R2 is a substituted phenyl or heteroaryl group; wherein the
substitution includes one to four substituents chosen among halogen, alkyl,
OH, OR8, CH>-OR8, SH, SR8, NH;, NHR8, CONHR8, CONHCH2RS,
NHCORS8, NHCONHRS, SO,’NHRS8, phenyl not substituted or substituted by
alkyl, OH, or halogen, wherein R8 is as defined above.

More particularly R8 is chosen among phenyl and heteroaryl, not substituted
or substituted with one to four substituents independently chosen among F,
Cl, Br, OH, SH, CF3;, OCF;, OCHs, SCF;, SCHs, OCHF2, OCHJF, SCH,F,
(C1-C8)-alkyl, O-allyl, phenyl, and phenyl substituted with halogen.



OCF3, OCH3, SCF3, SCH3, OCHF2, OCH2F, SCH2F,
(C1-C6)-al kyl, Oallyl, 10 phenyl, and phenyl

wGeamsnion ed with hal ogen More particul arly, tPeT/B&02734

10

of the invention is a compound of forrmulae (1), (la),
(I'b), (1"a) and (I’ vvhere|? R2 is heteroaryl
substituted by SR8 - l\/bre particul arly, the object of
the -invention is a conpound of fornulae (1), (la),
(Ib), (1"a) and (1'b), wherein R2 is furyl or thienyl

sMbsd paricatarlyy t1R8bjet bbtte PRehlicn isaa lcomgSindsofformulae (I'a)

TndbT VBEa s % A SRS hElmEE B RS Reeswsptuton

cinoktides aomentp Fburcskubstlments choserOdmaiig helegenOaidle, OH, ORS,

@H?I 3% S a@#ﬁhen I Sl'j%st%aﬁ%: déMaﬁgl kNHCORB

WH@%WR%G%W W ooy Bot sehstiuted arvaubstisod ycalkyl, OH,

Conmlogeh, AbhéreimRBas bk defihéd @boyg0 and (1'b) wherein
R5 and R6 are both Hydrogen or both rret hyl . Mre

o G g3 e o Bteagind T b Bfulhi espssised win

|me-|;0jf0®|genbamtdeﬁts indepemctémgaghoaemammg)a Cl,Bre ©HrSH, CFs,

@@q t
substsitut e% ? gbk%tl cuIIq zitiw:ié é’(%ﬁ ect o?%{q% alkyl, O-allyl,
i Pham.i st phenyl @uhp’@iuml wﬁhha?ém@na (1), (Ib) 25 and
(I b) wherein R7 is a -CO2Et group Moire particularly,

tMerep Jaﬁitiulaﬂy, tthe dwarafltﬁ@ ihPerftictO I8P WHinpB AREBE formulae (1),

EPCLPY d7=) St Mo HiTelt B eferciry et S8 of

the invention may be |n the racem c form enriched in

- oMere partidutarty, the mbijedteaf the inventibinaist 2 rcamnsmmer of f@tulae (1),
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ARG L@W@%W‘B‘fﬁg% b&@f?@fﬁ@%ﬁ@%%@k%

In the [o ts of. formul a é as defined above
P(ﬁvpaﬂw MeyfR8 is & OEBEIMN azoivsle@reao\eyeawvlkgpt sawltuted or

helisstiasted by Alodlr subdiktentsnaderldentgicnaben RN, CI; Br- -

oRH: By OBF sl ST SR DOHF" ddd CbeE, (C1-cor-

halkylg Exalbtl . apheenyl,cardtl pivenyd adbstitlited withhdtogeyl
cycl oal kyl containing at nost 6 ring nenbers ; acyl

CMBPélbah aa«%@, t@é@e&t&ﬁ? Qv @@ﬁsq&éﬂﬂﬁ?und BHc{rR]ma ), ('a)

Nit@ 3a Nesein RS méz'%gf(%bﬁyh Y@@QBNPQI@@ﬂNFPQthyI

S02- NH-CO NH phenyl; -C(O) - NH2; -C(O-NH(al k) ;

- o2 paltiellarlyathe obj ebl'laﬁgﬁ)m‘é@itbh is H0com ound of formula (1), (I'a)
[

A we%m@%w 309 RE BRI LRIy substiige or not

ssubstituted of aphenyd Bubstrtuﬁwdrca' noi%baiﬂsutem osen from

More particularly, the object of the invention is a compound of formula (1), (1b)
and (I'b) wherein R7 is a -CO,Et group

More particularly, the object of the invention is a compound prepared
according to the examples of the experimental part hereafter.

A compound according to the first aspect of the invention may be in the
racemic form, enriched in one enantiomer, enriched in one diastereoisomer,
its tautomers, its prodrugs and its pharmaceutically acceptable salts.



hal ogen atons and hydroxyl, al koxy, alkyl, -NH2,
-NH(al k) and -N(alk)(alk) radicals. Mre

w@arricerarly, in the products of fornula (1) BGI/IB2006/002734
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defi ned above and bel ow, 15 the al kyl, cycl oal kyl,
het er ocycl oal kyl , aryl, hetergaryl, aral kyl or
heteroaral kyl radicals can b8 optionally substituted
with one or nore radicals, which may be identical or
di fferent, chosen from hal ogen atons ; and the
radicals : hydroxyl ; free, salified or esterified

Cﬁfﬂh@%ducts Uf'?@rm&'ﬁ'((ﬁﬂals)def nbk Apleie %Jn@belowPfF@‘éAky!

al kyl "and al koxy, thenselves optionally substituted _
weydioalisy, betamsecloalwlr ayl, deteroantsamalkyt onhétereayalkyl radicals

“keBejtionsh] Sy Blondorbopa ediEap PR ay pc”

prd@ducétSorQ:‘uﬁér@htndh@séh Yrofs hdl@béﬁ %ﬁomb G‘aﬂd&ﬁd radiealeW,
t he al kyl, alken [, alkyn cl oal k

hBY&O¥Y cqygmauwl coata;nmg ﬁimsbérrmg membswyacxd rcontaining at
Cﬁoﬁ[ &Y hidrdd! £ ‘Cl"ﬁﬂ e\%ﬁgéﬁ@ J)ry | aé {:I Ca?yl

one or nore 25 T adi ca
otetddizbivkr eMiti2, -Ntd&adi), fN(alh)(wlt)qmz-Nl-D@@ NhtialklwﬂS@é-)NH CcO-

RG-Besialy -ER3-GBle sl bl HAG o kRN Ok,

V\&N(%Wk)f@d)o(ﬁﬂkg Henylt; rl:fhehﬁf r%gk%ab(ﬂjk?mo BRbRY %nﬁg)henoxy,

fl uori ne rine,” brom r’ i odi ne at ons,
ﬂ@ﬂm&l‘m s/optianally rse,lbshﬂnlteﬂ Witk ooe dxrmmermdmaimehqsarﬂrom

RSERLFSR 5 0 HEBT REH o, RS Tl A

ceqtligdl®i ng at  nost 12 carbon atons, chosen from
net hyl , ethyl propyl, isopropyl, utyI i sobuty
MOI@ @awcu arly, ﬂn Blﬁ modug@mfjormulgdbmqe megeaquqaryd below,

(ft?ll?)?lt% |oa| | ca )gcl Jlngﬁy%g d'rﬁeg%%)éﬂl @%ﬁ@ g‘fﬁg eroaralkyl

nﬁm{dl:als dan)ble, optrmhady Eubﬁtﬁu’dﬂdﬂm bpéawlnw’esrad%aﬂs a*rﬁch may be
t he | ear che Itl onha I soners. thereo - - -
Maenti @%{P@P F&PP?B?H 90988@"%5 é!Wherfa@icékﬁ 's

e

t phenyjualyyl arid alkaxy dhemsarvebenbtlpaallw‘substitmhedamth)one or more

bra hex radi cal s the term." alko

F APalF Bnb g rofheiBRef atortS ane S lkior @i, -2
rq{[gq(asg ard aN(alkgalk) pddigsignched radi cal containing at
nost 12 carbon atorrB and preferably 6 carbon atons,

chosen, for exanple, from methoxy, ethoxy,

Even more particularly, in the products of formula (l) as defined above and
below, the alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl,
aralkyl or heteroaralky! radicals can be optionally substituted with one or more
radicals, which may be identical or different, chosen from halogen atoms and
hydroxyl and alkoxy radicals.

In the products of formula (1) and below, the terms indicated have the
meanings which follow :

- the term "halogen” refers to fluorine, chlorine, bromine or iodine atoms, and
preferably fluorine, chilorine or bromine atoms ;



pr opoxy, isopropoxy, linear, secondary or tertiary
but oxy, p-entoxy, hexoxy or 15 heptoxy radicals, and

wW@bk®a/o129e2 | i near or branched positional i sonerBCT/B2oenf02734
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; - the term"al kylthio"” or "alkyl-S", that can be
represented for exanple by SR3, refers to a linear or
branched radi cal containing at nost .12carbon atons,
and is in particul ar nethylthio, ethylth|o

isibgrieny @ﬁvbrasml hiefargte i linear aebeasiched radicakbeontaining at

RS2 BRIt B B U o
tneohmtyhcswb-mﬂyu teat-butyl, PaRlyl riedperstyl; see-pehtyg dertosentyl,
SGRIEL B0 Sl o8GR o s,
%&W noﬁylchgﬁbk?{ﬁdeéwswi‘i'o 8?1 ?ﬁ&&' 8Ab'aHo the linear or

y radi cal,

het er ocyci oa or "ary these radi ca
herannbed Positiahaldsoined therecf. Memtion ds thdve ipagticytariyomaldieyof

Al el i AmE8 € Eaacatomen andi pagicCk heg .

r@eye pk@pyl Oiéoﬁr'o?)gl Vﬁﬂ)tﬁ&lV l.sob*m@yf at@%utYIaﬁﬁéélodﬂ branched pentyl,
CfOtOﬂO%R or car anDy radi cal s ; erm

linger eaiorgncheddival radiealei s to a monocyclic or
bi cyclic carbocyclic radical containing from3 to 10
ring nmenbers and refers in particular to 30

cythederm rialkoxyc yadiodlUtthbt carybé @@;ﬁ@bahtearfdr éXéﬂnPTéi‘W DR, refers

refers

radicals ; ‘91 erm "cyc(oal kyl al k)( radi ca
{6 it crdran S iaPab GOAIRG Bt FiRsY 121 GayPoR AEOTRGYSh
PRa, O ealER A1B0i0 BT R PramiBl e Esis iy, Btiow.

epmlppir(]ya lsoproppxy,dimegmdemlndﬂty ondpdlav}rz: brxtgpdygpéh'lgdxy, hexoxy or
onex a Cl ohe radl cal s ,

PRF TGS 43 ARG € Yrest & bandhee HoslsonaLiaomeys thereof
r a@hé?@rﬁn "dﬂthid‘a‘*braﬁuﬁbl Shagnhgt '%Sn W%‘g?é‘?‘érﬁ@di ?@rté% le by
above : nent’i on 1S, f Or exa acetox

PP @ﬁqnsdsaya inesrQuibsanched mllqaé contadung atimast naonaa:vadm

o 5P 1 B b B0V R B b

rradlcatd 'In tied pAccAlS confptisiigpd ediphar Besd cﬂhbfsmMrQﬂbm can be
%are monocycl i c or conprise condensed ri ngs.

e do gn S Gk HR)Ardicalio radical, mention may be
g tQ{m pQSﬁ%deP‘R@@ﬂL’refé?y&? grll’ﬁie p%%g%atrgpﬁgv'

I ca ron'is Icu
ptcen’ognhmgr afdinost 12 carlidmeatbmsnn \rﬂﬂgﬂm aiek;ddical?R isd epdegen

taqorrﬁe o arnaaﬂiqﬁalcysck'r)ae]lsqtljlI cr’gaII(eny Tbalpﬁt heterocyc}oalkyl or aryl
radical, these radicals having the values indicated above and being optionally
substituted as indicated : mention is, for example, made of formyl, acetyl,
propionyl, butyryl or benzoyl radicals, or else valeryl, hexanoyl, acryloyl,
crotonoyl or carbamoyl radicals ;
- the term "cycloalkyl radical" refers to a monocyclic or bicyclic carbocyclic
radical containing from 3 to 10 ring members and refers in particular to
cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl radicals ;
- the term "cycloalkylalkyl radical" refers to a radical in which cycloalky! and
alkyl are chosen from the values indicated above : this radical thus refers, for



of the al kyl radicals nentioned- above, that are
optionally substituted, and the 15 aryl radicals also

worenwriomer above, that are optionally substituP@rIB2006/002734
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mention is, for exanple, made of benzyl, phenylethyl,

2- phenet hyl, triphenyl net hyl napht ha len emet hyl
radicals; . - the term" hetelroocycllc radical" refers
to a saturated (heterocycl oal kyl unsat ur at ed

(SXRIMPlG: fycyaeriopyimethy avcplomm mtbylecym@h@:mewyaaed

A A AR ey bocycl i ¢ radical conpr i sing at

noidie termi“agyloryrreiicall & intandetiad médadlO-OmRdBALIn which acyl
identical or different hetero atons chosen from

o's%tm mﬁﬁnmgeﬁ'cateds%#%rmeavm forexeRle oopgeic acetoxy
d‘{&%ﬁg@gmy in particular be rmade of

dIOXO I oxane, dithiolane, thiooxolane,
ththedgam é'acyjannm;ddlcamsl inteyded do emedraagy-N- radicals in which

' [idinyl d [idinyl,
CoREDBRIEE mpAM B IR A B0V et ahyer of uryt
tﬁﬂl‘n@&@bfﬁ"'awl“r&llb,‘él" r§f€|‘ pep# ur‘été&’é’érﬁ?@?&if&ﬂ%ﬁ@ais that are

i ndolinyl, " piperid ropyrany pyri ndo
t@pﬂaﬁxﬁlwmmﬁmnamonde@sedwgsd\s egainpies ofiduch an aryl

(R TEe o By s BRER oMby, PBRES) Sl A8

hetierraptiyi@ny Cradichiis ahfenﬂﬁﬁl‘é irfde ﬁiﬁmduﬂar%hbtié lﬂf #e PReny!
made of optionally substituted piperazinyl,

@fdfci%al |y substituted pi perl dyl, optionally WO

B e e

mn‘rtbb milkyrhyahdmals rhéntioneal alibv@y Ehat a0 eptisnally sustiti@ed) and the
f%&f@é}‘ alk%éﬁcl)k(%/dE adical" is intended to nean
A{HERYeR \feerﬂ&iﬂﬁ&ﬂfwﬁﬂxambﬁﬂwﬁ mention
ri|s X
T T T
U@anhiblaienemeitmvlyadmalm cal s, such as .2-furyl . and

5 i DSl Ioyt FAIERY Ferei a/Patumeggﬁﬁérocycloalkyn or
tinsatirated ghclubigaatbrspyly (all uh§é’&ﬁhfb7d3h¥fer09ﬁ¢§% Kbt

oxadi azol yl, 3- or 4-isoxazol r I m dazol razol yl
a‘i\ﬁFessgi@s!m%Pmathe Daghremany ,|tah'ahyﬂl'@mdnpb1|) aariogiclic

h 6
P ompl R ot ¥ R B pteREle @ B sne g oty
rideiniicel or sifisrentshéeny atorys chébepyirdriydxyaesl, Aitdgeh®tsulphur
a%d pyrimdyl, pyrimdinyl, pyridazinyl and pyrazi nyl

MSal s.
As heterocyclic radicals, mention may in particular be made of dioxolane,

dioxane, dithiolane, thiooxolane, thiooxane, oxiranyl, oxolanyl, dioxolanyl,
piperazinyl, piperidyl, pyrrolidinyl, imidazolidinyl, pyrazolidinyl, morpholinyl,
tetrahydrofuryl, tetrahydrothienyl, chromanyl, dihydrobenzofuryl, indolinyl,
piperidyl, perhydropyranyl, pyrindolinyl, tetrahydroquinolinyl,
tetrahydroisoquinolinyl, benzoxazinyl or thioazolidinyl radicals, all these
radicals being optionally substituted.

Among the heterocyclic radicals, mention may in particular be made of
optionally substituted piperazinyl, optionally substituted piperidyl, optionally



- As condensed heteroaryl radicals containing at | east
one hetero atom chosen from sul phur, nitrogen--and

WO eoyge72 nenti on may, for exanple, be 15 nmadeCDiB2006/002734
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benzot hi enyl such as 3-benzothienyl, benzofuryl,
benzot hi azol yl, indolyl, benzic;I dazolyl benzoxazol yl ,
t hi onapht hyl, indolyl, isoind |ndazonI
pyrldopyrrolyl ledopyrazolyl napht|n1dazolyl

i w&zﬁéﬁuiqduny@noydmy iraisezetidinylapyiazplidipg marpheli or |

f)é]%hdmgﬂ%h%élgo Arrl)f]gq;“hgo'clo%lenzgg het er oar yl

r a?ﬂhe abrsn “hﬁetoosynldmyiam eadiealt icinterided bemesR#£diG4ls in

benz benzof uranyl, indolyl or quinolinyl,
b¥RIS rﬁpaifg?WYG'OB@M&M%@BM%MU%M@tbermamngs above ;

' SQﬁlid)'ng"ché %?rOQWI ?@&l?él‘s w{h Srng M Cafszgné it ntclﬂ(laeﬁ be made

berng Optionally “su as |n
hef ferylaagicalsadiiclabs 2-flind aadB3-furgin traaxhyl Satlichls, sach ga2-thienyl

Caﬂg 3913%@&%%{5{13 Of)gt Qﬁég&g(ijllfljlgzg ﬁ@a szly? tglatnazo?yl
mst@pﬁ%i%r bﬁafcﬂ}lld oxALEE G 9Hbf>4- olwyﬁﬁdegﬂm Bradolyl and

huric acld, phosphori’c
ptsapsamiylc triagoiy, trtaz@yl @ncbtﬂtmzolyﬂ radicalsoaceti ¢ acid,

{ BhfBr B! 1fhteR3PAPhGioAR it GG fip et ,Héﬁtg;gh%ﬁ ptticular
abé thads gOpyrdye raditdls susk Q@'Z—p{}rldaﬁ I ﬁpym@da &pgﬁdﬂ and

al kyl popnosuj phoni ¢ aci ds such
naymmﬁkyé myﬁmjﬂnrwl @&naameylrmbmrapmhra@hqaﬁ d or

g;ge?’r& rﬁﬁéh@&? ﬁé’ferﬁ%{yﬂradl%lé( X%’mﬁo n | ac |a§t gﬁé &%tec'rﬂ%ﬂom

exa anedi su
2&@54@11&%&&&% Bﬁ@@éﬁ%ﬂ%ﬁéyge&n@mbﬁ may, for example, be

R T T
Afrddfy, b%?fz%ﬂia‘i%d@ eﬁ‘\zéﬁ ﬂ ﬂﬁ&ﬁéﬁhth;‘%lhﬁd'ow{%%fnaelyis

about har nace hposi t'l on’ tonp
pindagelyl, axycldpmmnglyt @yndspyrazeltyl anaphtm;damlyd,anbdammmmlyl

rhinafaioli i ae SR AR RucEY Beilinotiny and

thgpmngﬂ.ﬁmyl con‘posn tions containing a conpound
according to the invention, in conbination with a

pheaRecstGonsienged betgseatyl eadis@s phentioni syanhiong Pariiculasly be

C AR bR Rofloryl B RyBhiP iy of W RN RER &R,

f bemﬁhndzo%sndﬁ&nnﬁﬂaﬁ@mblmw OdlundaZU)mDQﬂdUp@nﬂwésb&bdlcals
d are powder elatin capsul es and

?E%ﬂ"st%oq%ﬂﬁhﬁ Ubsfiiutgdias memiedq fos they hﬁtﬁfﬁ%% Ffligalsed

aghe %ggm%]aelﬁ,s%um ofBAHIL 8} 8fodiie a2i8B e BRd s B Rmuia ()
can, for example, be the salts formed with hydrochloric acid, hydrobromic
acid, hydriodic acid, nitric acid, sulphuric acid, phosphoric acid, propionic
acid, acetic acid, trifluoroacetic acid, formic acid, benzoic acid, maleic acid,
fumaric acid, succinic acid, tartaric acid, citric acid, oxalic acid, glyoxylic acid,
aspartic acid, ascarbic acid, alkylmonosulphonic acids such as, for example,
methanesulphonic acid, ethanesulphonic acid or propanesulphonic acid,

alkyldisulphonic acids such as, for example, methanedisulphonic acid or
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15 the solid forns consist in particular of mneral
supports such as phosphates or carbonates, or organic

wWGeappo12932 such as | actose, cellul oses, starch BPCT/1B2006/002734

pol ynmers. The liquid fornms consist of solutions,
suspensi ons or di spersions. hey contain, as

di spersive support, either water or an organi ¢ sol vent
(ethanol, NWP or the like) or mixtures of surfactants
#leha betresihanedisgiphopis addmndmonpsalpiinnic asids sochast s.

YereshPebibho it idend HYEITIARYS KPRt °T < accept abl o

for such a use. Acceptable routes of adm nistration by
injection include intravenous, intraperitoneal,

i ntramuscul ar and subcut aneous routes, the intravenous
r/m;ioaadeStdoea sgcpnef aspemnt]. ttﬁmnmhhoni & abodt dms;marmaceutical

t&%w ﬂ&n%&?ﬁhfb‘gﬁp%hg&glg‘l o il Sfi égggé gt[ g?rﬁgﬁﬁ\aﬂon

tthh ﬁ@hpana@ewtwaum apﬁ@ptab!m@:ctlwl@nt of said patient. The
conpounds of the present invention may be adm ni stered

arHerefons, @t fpre§é)ntmrM9Hﬁ§n VaisH reldies téniﬁéﬁé'ﬂé&fc compositions

t1o
RN g o Sdmbad o 15" Berrvenbsh, Bhapgihdtion with a
quaymaCeumcailgeaceemauleeempleat Idﬁp;erdlr@pbnls?iea@hdgen mode of
I . .an, . A
Tgaton, £Ag' ARce AP EARLE b AR N s or ruia form
gumméhe fﬂim @&lmsom%cu n, decarbazine, tenozol onide,
procar bazi ne and hexanet hyI nmel am ne; 5 platinum

dfﬂ’hbﬁgtthé‘ DIigSESApSditions Uedt Aay YeSRichtibRed Cﬁébﬁmk@%r’s” gelatin

SepsHsa A %%gegﬁyg%ﬁ‘n'g?hgggg&fg%ﬂg”“ SR5%s Drotaciall aganst the
adidicineditobof thexgomtacteagcaled Ibe mmeals T‘heném sh@sed for

pg.ﬁ‘irl
RIS Sl B 08 s
enaies.y 05uorgan;c desppantsi such  dsulastase, ceelluloses, starch or
%%’dﬂl@l‘sc' E%Prﬁé bondist @F%BR&BH@ Qﬁ?ﬂé?ﬁ%?w Af¥persions:

t opol somer ases such
GQP’G?é" aﬁnﬁ@@?ﬁh‘@ SUPPRB: ither waﬁ@@t et giganic solvent

t(emamk,, NMHA Sor fHeltikeP)ri mixdirees of stfadfnts and solvents or of
5 njlpqorouram I LLET, or, fl oxuridi ne;

exing agents and solvents.
The liquid forms will preferably be injectable and, as a result, will have a
formulation that is acceptable for such a use.

Acceptable routes of administration by injection include intravenous,
intraperitoneal, intframuscular and subcutaneous routes, the intravenous route
being preferred.

The administered dose of the compounds of the invention will be adapted by
the practitioner depending on the route of administration to the patient and the
condition of said patient.

The compounds of the present invention may be administered alone or as a
mixture with other anticancer agents. Among the possible combinations, that
may be mentioned are:
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cyti di ne anal ogues such as 5-azacyti di ne, cytarabi ne,
genti t abi ne, 6-nercaptonurine or 6-thi oguani ne;

w@o@nosione anal ogs such as pentostatin, cytaraPCTEB2066/002734

fl udar abi ne phosphate; 20 nethotrexate and folinic
acid; various enzynmes and conpounds such as

L- asparagi nase, hydroxyurea,;°trans-retinoic acid,
suram n, dexrazoxane, ani fostine, herceptin and
estrogen and androgen hornones; antivascular agents

sugh as comrtyligflagigt | é?éﬁtsw'aﬁhl C'é@ec%’ﬁ dercy&l%bhbﬁ%amlde
the Eb}fﬂeﬁ%ae c?srfg%édep S AR TRy Bas st
r 3di aparmustrma_t nmnmust’ﬁbeslesdmwmmaepwmmm decarbazine,
bt | BBEERRE protaBadbeand RoRIRd UiEAMIng: | e

treatnment will be adapted to the patient to be

treated by *tRidinymaderivaibiesrespasiady sush aswisplatin,raarboplatin or
aspecioxalipiatim;nventi on i s about the use of a product
according to its first aspect, as a medl canent 5

Therefore, a i n_accordance he i nventi
may be used q’ﬁ'L qﬁeag?‘éﬁlﬁsz?@f;@ QUYL Mitormycin or
pr odudactihemycis; useful for treati ng a pat hol ogi cal
condition, in particular a cancer. According to a

third aSpthantg;“Srdthﬁgt' nlté %@Bhail s‘ﬁ%ﬁ oefxsg Vinblastine,

product accor
that VRSt \ﬁﬂd%%r\&nwmor WON&MIIﬁagek@d dgcetaxel);

third aspect, the invention is about the use of a
product aG(aJﬂldnar(cgclirfesl &spddidlht sactp et doﬂﬁuamrﬂg@élinorublcm

oo IHtBlels® gt i mitdairoRg o8 TosaxaRoBRT | about

t he use of a product according to its first aspect,
for produciergjoup rfeaticcil hapoipometasesosuaks as istopdside, teniposide,

treat ftsariRa! iRbRHan2topoted r{“ ik g’j&cg%@' ally a

cancerous condition. As'an t unour ceII
proliferati the said co und_may be used in_ -t

preventi on %r?m@ﬁ?ﬁt‘ﬁs rr|p1 @uﬁ'ggﬁf%ac'b&ﬁ;r 13 f"ﬁ’ﬁ#‘]ﬂ'ne
and netastatic solid tunpurs, carci nonas and cancers,

i n parti culeaytidimeeaahalogoesr ;sdchnga@arﬁ;azacﬁiairmm@tarabine,

" ect uperRebite! BEEIEBomaic br Biladfiafife?” f"C e

oropharynx and the hypopharynx; cancer of the
e adenosine ~analogs~ such as pentostatin, cytarabine or

fludarabine phosphate;
o methotrexate and folinic acid;

e various enzymes and compounds such as L-asparaginase,
hydroxyurea, trans-retinoic acid, suramin, dexrazoxane, amifostine,
herceptin and estrogen and androgen hormones;

e antivascular agents such as combretastatin or colchicine
derivatives and prodrugs thereof.

It is also possible to combine the compounds of the present invention with a
radiation treatment. These treatments may be administered simultaneously,
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oesophagus; cancer of the liver, stomach cancer,
cancer of the biliary canals, cancer of the biliary

wee®7ol®72 cancer of the pancreas; cancers of tPEI/1B2006/002734

urinary tracts including the kidney, urothelium and
bl adder; cancers of the femal e 25 genital tract

i ncl udi ng cancer of the uterlfs, the neck of the
uterus, the ovarie chi ori ocar ci noma and

R O 18 0 T S e r oo
V@%ﬁeéiltysf etfaciitionarcl es, germinal cell tunours;
cancers of the endocri nal gl ands i ncl udi ng cancer of

Ab@ofﬁiﬁg’ Qd)da thing asﬁectttmeymv@htxb'hqswtsanaihwh@éd@r a product
n.ca FCTE' {Jncl u Agﬁgema [ orras mel anonms,
§%‘?Q{8W9 O'S PLET »@a’%% @H?'& tunmours of the

brai n, nerves eyes, meni nges, |nclud|ng astrocyt onas,
@hem ANTRIGY /i) HeosriancE/ Wikl oS fro@itisn ma$ be used for the

Hén@lﬂbﬁéﬁeoaﬁé mé@ki}ﬁé@?r@&ﬁ&qﬁé’t lsnﬁé’ébeFHFBﬁeathq a npathologlcal

neur.o st omas nomas meni ngl omas

ﬁ%@fﬁ@'@)ﬂﬁl%ﬁ'%"@r@ﬁﬁﬁ@‘@r | eukaeni as (Acut e Lyrrphocytl c
Leukem a (ALL), Acute Myeloid Leukemia (AM.), Chronic

Mted)r@rnfg lte Uk ehird 4$pdct,, tHehirveintioh yigpalssutt the lusekefraaproduct

P, ot rdfBoncs 5 85 BREHL BE e gn fuadnase

nyel omas, and various malignant haenopat hi es.
Acc@rmmmlts third faspe@ts;ibetmvemt@n isv@houbthe wsebolia product

9?@‘?@?‘% e RS FHRY, B bRt Dty e pElEigon of

tmeyreelty al cohol Y HN\ + 0O +Y Ehter HN , Y

X X i NH20 ~Y~ HY... 10 A mi xture of 1equivalent

Abc@ﬁdim%@ %urﬂyraspleet (tKeNneentidty s aboetiuhe alsenbf @&f product

ACHANRE 10 2 TR et Rl et rodiR ot use in
testing g pathdlopicahoandifion, especially esssancaroushcondition. The

solution is -cool ed down to -roomtenperature..The
desired conpound is either isolated by filtration or

& fﬁhl‘rfﬂg? of ﬁ:rﬁSﬁP&’é?Epr‘dgfé?étioﬁ tH@EHH'P[on%OWF}%@’ be Bed in

crude product 1s purified on si'l'ica gel or using

fhreepaventior and gfeabeehboﬁteukaeﬂni@u bdtrcplrimuaj and armstt;astatic solid
rotec

S}EFLC. Wien Y' is N Boc the product ed
AY'sa CREINAMAS 3P ANCPIR Y} B%E'&F%E b"&@? fieer, fihg cancer;
@hﬁ&\éﬂﬁf‘%ﬁ@%ﬁ%ﬁn(&%é%arﬁer Bf 81 £61bARNA reBMh OSAHRE bF the

acid di oxane.
resplratory tracts, of the oropharynx and the hypopharynx; cancer of the

oesophagus; cancer of the liver, stomach cancer, cancer of the biliary canals,
cancer of the biliary vesicle, cancer of the pancreas; cancers of the urinary
tracts including the kidney, urothelium and bladder; cancers of the female
genital tract including cancer of the uterus, the neck of the uterus, the ovaries,
chloriocarcinoma and trophoblastoma; cancers of the male genital tract
including cancer of the prostate, of the seminal vesicles, the testicles,
germinal cell tumours; cancers of the endocrinal glands including cancer of
the thyroid, the pituitary, of the adrenal glands; skin cancers, including
haemangiomas, melanomas, sarcomas, including Kaposi’'s sarcoma; tumours

of the brain, nerves, eyes, meninges, including astrocytomas, gliomas,
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Therefore the invention is al so about a process of

w@e@parari on of conmpounds of formula (1) charBCT/B2eam2734

in that a/ an am nopyrazole (X= NH) or an am nopyrrole
(X =CR7) derivative of fornmula (11) WO 2007/012972
PCT/ | B2006/ 002734 16 Rl HNIX NH2 b/ an al dehyde of
formula (I1l1) RR-CHO and 5 c/ a di ketone derivatives

gfiolflestontas, (etiokast@meEsyheuririomad, neldPoblBgtomas, ¥chwainomas,
are.as defined in claim m xed in an alcohollc

nsnRgipmas. seamt*@%@@tgpéiegﬁwew@dmamawé\cue
t9n%%e¢motem€é?n‘%q¢\w ) Adute Me)t?agé id 'L%él)(@ﬁ{‘a PRML "Ehokic

subm t depr ot ection

Pyelaid d.@lURem@(CéMLazr@hr@nmemhmytcraleuhem EPLLW chloromas,

PR dinde? ﬁ“ﬁre%w f I€skagBiA Ao ron Do odakans  ©°

@ﬁﬂcﬁﬁ@@% aﬂla VBl nﬂhgﬁanﬁae%b%th@zﬁ DCM HN
CU D EA Hir, 1~ DCM O i/ OO0V

According to a fifth aspect, the invention is about a process of preparation of
a tricyclic dihydropyridine of formula (1) by the following general procedure:

RA R2 0O
R1 R2 i Icohol
< /) . alcoho » S I \l(
HN t 0 + I Ebo \, = Y
\ Y X N Y
X NH, o~ ~y" H

A mixture of 1 equivalent of pyrazole or pyrrole (X=N or CR7), 1 equivalent of
aldehyde R2-CHO and 1 equivalent of diketo derivative is heated at reflux
temperature in an alcohol such as ethanol or 1-butanol for % to several

~hours.- The solution is cooled down to réom temperature. The desired

compound is either isolated by filtration or the solvent is removed under
vacuum. If needed, the crude product is purified on silica gel or using
preparative high performance liquid chromatography (HPLC).

When Y’ is N-Boc the product is deprotected using a solution of trifluoroacetic
acid in dichloromethane (50/50) or a solution of hydrochloric acid in dioxane.

R1 R2 O R1 R2 O

TFA/ DCM
=

~
"Nz AN LD
ﬁ \ﬂ/ HCI/D|oxane X }NI

Therefore the invention is also about a process of preparation of compounds
of formula (I) characterized in that

a/ an aminopyrazole (X= NH) or an aminopyrrole (X =CR7) derivative of
formula (l1)
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al 11 IvViIvirs RL R 1-R8000I/D EA DVAP/ DCM HN)
" XY8 RL 2 2- Pd/C H2/ MeOH AcOHO "T HWM HRL 2 0;

wooodei29y2  EtOH/ MW 110'C Z = 0, N, CH2 |V VIPRIIE20061002734

RBCOXDIEA/DCM HNM\ R 2 NH 2- TFADCM X NHWM O R8 7

VI X-0RL EtOH/MN110,C :,, 2- TFA/DCM HN x %-N
-~H HO VIl z WD 2007/01297¥ PCT/ | B2006/ 002734 18
The tricyclic conmpound | in solution in

di chi oronmethane (DCM is treated by wth 2

equi val ents of benzyl oxygdr bonyl chloride, 2

equi val ents of diisopropylhethylam ne (DI EA) and a
catal yti c anmount of 4- di | am nopyri di ne ( DVAP) at
roomtenperature for 24 ursl The 5 reaction m xture
Is poured into a 10% sol ut Xoh dfyHoot assi um

hydr ogenosul f at e 2

b/ an aldehyde of formula (ll1)

R2-CHO

and

c/ a diketone derivatives of formula (1V)

I
Y
O Yll

wherein R1, R2, R7, Y, Y’, Y” are as defined in claim 1 , are mixed in an
alcoholic solvent at reflux temperature to produce a crude compound of

formula (1) that is then optionally submitted to a deprotection step and/or a
purification step and/or a salification step.

A/ General procedure for the preparation of N-substituted ftricyclic
dihydropyridines



and extracted with DCM The organi c phase is washed

wth water, dried over magnesiumsulfate (MJSO4) and
w@oemcemorat ed under vacuum The crude product BCHIE2006/002734

purified on silica gel to give the Cbz-protected

derivative Il1. The Boc protect| on i s renoved by

treating conpound Il with d7mi xture of 10

trifluoroacetic acid (TFA) and DCM (50/50) at room

tenperature for 1 hour. After evaporation of the

solvent, the crude product is purified on silica gel

to give IV. Acyl deripatiwresoof general fornmuka V

prepared in 2 steps. Th unds of fornula I

Rt Fr$t acylated. b rireis]ac hl Qr,i desrFivaciDGM
~/U3iMgy Dl EA gﬁﬁ"%&&ﬁgl ygl c nl\“/gﬁ/bw.—ﬂhe X
= %?D t urcem s stlrr§ verm ght at room

enperature and poured info ter. The m xture is
extracted with DCM The orgaﬁlg@f‘hase -i s wagyied vvithk©

yater, dried _ over- MyB® and centrated under Z

vacuum The conpounds V are purified gisi ng
preparative HPLC. 20 AIk IV derl vat [ ves)f gener al

A

tenperature for hour® or vy
di at ed—w M crowaves at 110C for 10 m nutes.

~ |f‘nxture is poyred in water and extrac ed wi th DCM
/The DCM sol ution w&l;g@th wat & over

SO4 and concentr athed resul tj ct OHsS
sgenat ed Wi th Pd/I G am yd ’Uge’srﬁ;( re @
filtration onCelte(rg and evapor t he

crude product is purified using preparative |IQUIZdON CHz

I€hr omat ogr aphy coupl ed to mass spectron®ry (LC MB).
Acyl derivatives of general forrmula VIl are prepared
by direct acylation of I wth acyl chlorirtdes
described for Il or with ackdoembystn des |)1
30 DI EA for.2 hours at roomtenaperature. fhe m.xtung

R1 ?s9oured in 10% pota |um-wmcwgenosulfatxe sl uti on
= xtracted with The organic solutiogis, 7 wvII
= d st ; ied over MgSO4 and concentrat ed.
The dfude product i§ treat direcaly wth a solution
of TFA/ DCM (50/50) foy 1 ho 7/012972 re
PCT/ 1 B2006/ 002734 19\at rbaﬁm/m&nmrature. The/k;
products are purified ive lHﬁ/ ! g| ve
VIl1. Alkyl derivatives of q ﬁ@F’gl formul a VKF H
obtained by treating in a mcrowave apparatcus /at 150C
conpound | with the correspondi ng epoxide in ] VIII
N

z .~

HN
A
X

I
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5 N, N-di nethyl formam de (DMF). The internediate is
purified using preparative HPLC. The resulting

waletorwedrve i s deprotected with a TFA/ DCM sol up@DIB2006/002734

(50/50). The crude product is purified by preparative
LG MS. B/ General procedure for the preparation of
non-comercial ly available &$dehydes R2- CHO of
formula (I111) 10 - al dehydes of general structures |IX
HN\ R O-On=0orl HIX OH- H OIl/ OH2N "\ R

PRe/ Hieh &l@@&nﬁo@md I% 'dofutfbnqwéichlﬂr&ﬁéﬂﬂaﬁe (PCEWI)(EJEr@ated by

f 1 | ent enzoi c acl
x viﬁlﬂ@ki\ﬁ%’ g’ﬁﬁ?qun&eﬁzyli%y‘l?ﬁf o0yl arﬁ"ﬂ‘é"‘%r i 4 aepyvajents of

dilm'sbrowletwlm(n@:(dlE(Dl EAY t regalt edawi tobtaflytlc agqount of 4-
I s
e TR R DA, P b, tefperitie TRE 27 ghawrs. The
perction mixtwiel is qrostiedinto sut@%ssilutibn ofestassiumihydrogenosulfate
‘élﬁH S xtrafdtetP h'[?@NPfTh% @ﬁﬁgﬁgqgwsﬁleﬂ'\ﬁltﬁw‘ﬂﬁh é:i-trigﬁ over

sol ution IS ried ove concent
amagnesmosiditate AMa$de)i an dccamegtratet,cb UHEer VaguuienThe crude

| 0
P 1P ek g, v

CI:IheI éog ;g?loébc{tl%s regnoved E'y Qre'\a{\%g compound Il with a mixture of
trifluoroacetic acid (TFA) and DCM (50/50) at room temperature for 1 hour.

After evaporation of the solvent, the crude product is purified on silica gel to
give IV,

Acyl derivatives of general formula V are prepared in 2 steps. The

~ compounds of formula IV are first acylated by various acyl chiorides in DCM

using DIEA and a catalytic amount of DMAP. The reaction mixture is stirred
overnight at room temperature and poured into water. The mixture is

extracted with DCM. The organic phase is washed with water, dried. over.

MgSO, and concentrated under vacuum. The compounds V are purified using
preparative HPLC.

Alkyl derivatives of general formula VI are prepared from compounds IV using
the corresponding epoxides in ethanol. The solution is either heated at reflux
temperature for 2 hours or irradiated with microwaves at 110°C for 10
minutes. The mixture is poured in water and extracted with DCM. The DCM
solution is washed with water, dried over MgSO, and concentrated. The
resulting product is hydrogenated with Pd/C under hydrogen atmosphere.
After filtration on Celite® and evaporation, the crude product is purified using
preparative liquid chromatography coupled to mass spectrometry (LC/MS).

Acyl derivatives of general formula VIl are prepared by direct acylation of |
with acyl chlorides as described for Il or with acid anhydrides in DCM using
DIEA for 2 hours at room temperature. The mixture is poured in 10%
potassium hydrogenosulfate solution and extracted with DCM. The organic
solution is washed with water, dried over MgSO, and concentrated. The
crude product is treated directly with a solution of TFA/DCM (50/50) for 1 hour
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A m xture of 1 equival ent of am nobenzal dehyde and 1
equi val ent of benzoyl chloride derivative in DVF is

wWo e@aned7mv t h 2 equi val ents of DI EA under m cPOUEB2606/002734

irradiation at 110C for 10 m nutes. Conpounds X
generally 5 precipitate and are collected by
filtration. - al dehydes of gbfheral structure XI: F1 O
, NR ~~--NHO XI O NHZ RDW/MNOI N- RN +

SENobrPtémPerdiufd. XTHE ecriibie LpRidbts2 afd pified usi ti
Erﬂéﬂ benzap%'hyde and 1 eaquaI ent aﬁ? pLﬁOIe using preparative
g %Itpsﬂi\ﬁ/ ate derivative in DVF is treated under

m crowave irradiation at 110C for 10 m nutes.

By odlevilzatites geﬁgelmielrghd mmw'l?i VHE @rendbﬁﬂmcfcw Et:éat;iﬁg in a
PfsiabehvEdprans b 590 Ko tubus AR nsSn Eabind shotiie in
Ol N-dimethyliomanrige (@M. The intermediate ixpuriiesoasin@preparative
MR §hef resuity @ri@gfivﬁ)ﬁs Jﬁ’{)fé%ftldc QUM 2P e /BN ISolution

nd | ui val ent .aniline derivative In
@Q!ﬁpbﬁglel(?@dﬁtﬂﬁ‘aﬁi@t('mlﬁ?%bY Peapasative EG/MR- exces of
pyridine for several hours. The mixture is poured into
&8/ 1GEnEkdl palcetiunn fandhé prdpasatiord ofi hdn-BeiMmdrieially available

QA Ss REABHIO 3¢ KGR Y th brine, dried over

- aldehydes of general structures IX:

X
A
Oﬁ.@—& HN-TT; R DCC/ACOEYB0°C °Y©—<
. o
H + n=0or1

n=0or1 H

A mixture of 1 equivalent of formyl benzoic acid and 1 equivalent of aniline or
benzylamine derivative in ethyl acetate (AcOEt) is treated with
dicyclohexylcarbodiimide (DCC) at 60°C for several hours. The mixture is
poured in HCI 1N. The organic phase is collected and successively washed
with water, a solution of sodium bicarbonate and brine. The solution is dried
over MgSO, and concentrated. The crude products are purified on silica gel
when needed.

- aldehydes of general structure X:
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MySO4 and concentrated. The crude products are
purified on silica gel to give aldehydes Xl1I.

wo adodeippdres of structure XV and XVI: Yl (R m ECMEB2006002734

X HxXxV xVlI Wth: X=0 S, Y=NH, NAKkyl, O S n=0,
1, 2, 3 or 4, m=0, 1,or2 Y (Rn ONX®2 Y_(RnO\
/| _ ~N NaH/ THF/ RT or 80C N HQ1!- HX 0 Then RT H XI 11
XVY (Rm (RRmO ~\ \ NaH THF/ RT or 80C OAN 0 NO2

f HX)---~N O X HThen RT H XIV XVl 10 To a sol ution
of 1 equiwglent of the conpound of general ~ofmla
X1l or m, dry @ ﬂhycm@fpuow(ufr)(*W
to 1. al en®\¢ kH suspensi on_at ~yf oo g

t enper @t ure. The Ixture is ster¥red at HOOM

tenperature until gas evol uti'\é has ceased and
optionally heated at 80C for 30 mnutes. The reaction

A mixiure 6fs1 eqalvatend @fantinobealdehyaer artdin eequivhlent of benzoyl

. ! ok | b .
oA oo, THEVR SRkl L2 SO ABHS HEh” uncer
PaTOWBYE0 BYastieticay at 2p1@°G fere d Ouminutesorfporepoundsinél generally

bRAIPIRAYBAE drE RIINRER bydiifatidr. racted with ethyl .
acetate. The organic phase Is washed with brine, dried

oPBlsbytee B Boherel SPUEOR & ol um
REX
0
JH

X

H
o NH, /@ R DMF/MW OYG N%NS R
o ..+ .OCN : . o B - :
H H

A mixture of 1 equivalent of aminobenzaldehyde and 1 equivalent of
phenylisocyanate derivative in DMF is treated under microwave irradiation at
110°C for 10 minutes. Compounds Xl generally precipitate and are collected
by filtration.

- aldehydes of general structure XII:
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chromat ography on silica gel or via recrystallization
to yield conpounds of 5 forrmula XV or XVI. -

wabaehyxdes of general structure XVII and XVI | | PCVIK2R)6002734

OOXY (RmM NSN XHXVII XVIII with: X=0, S Y
= NH, NAkyl, 00, Sn=0, 1, 2,3 0r4; m=20, 1,0r2 O
Y (Rn gB Y\ (Rn O+ --2kzCO3/DMF S X HN HX N
Xiii 120CHXVII (Rml_ Y(Rm~N O Y~ KzC03/DVF O
\ XX SBr +/-"NS HHX120CH HXIVXVIII A

m xture of 1 equival ent of

5- br val &

t

i ophene- ar boxal dehyde, 1 '
ge 8Refd of biral  fRyridiog 2 X311
eqiy varents 10 wf ot assi um cgrbonafie are

120€ until conpletion of the reactidh. Thert the
reaction m xture i s poureddCB water and extracted wth
ethyl acetate. The organic phase is washed with
brine, dried over MgSO4 and concentrated. The crude

e L ol q .
PGS a0 SRl 5y BEh: ARERAE B, bhuivalent o
Fofearedyative; iy dickioro-1,2-ethane (DCE) is treated with an exces of
pyridine for several hours. The mixture is poured into a 10% HCI solution and
extracted with DCM. The organic phase is washed with brine, dried over

MgSO, and concentrated. The crude products are purified on silica gel to give
aldehydes XII.

-aldehydes of structure XV and XVI:

. Y
OY@ )’;:@\(R) OW\X% :i\s
X O
i XV " Xvi

" with: X =0, S; Y = NH, N-Alkyl, O, S
n=01230r4;,m=0,1,0r2

Oym\ Y/@\(R)n Y g (Rin
o” MO )*\\ NaHITHF/RT or 80°C OY[}\x)QN
H
Xv

(R)ym

N ——————

Then RT

H + hx

X

(R)m

H Then RT

Y

Rym x

0O /\ + )Y:>§ NaH/THF/RT or 80°C OY@\X)\ N

0 NO, =N —_— 0]

HX H
X XVI

To a solution of 1 equivalent of the compound of general formula XIIl or XIV in
dry tetrahydrofuran (THF) is added 1 to 1.5 equivalent of NaH suspension at
room temperature. The mixture is stirred at room temperature until gas
evolution has ceased and optionally heated at 80°C for 30 minutes. The
reaction mixture is cooled down to room temperature and a solution of 1
equivalent of 5-nitro-furaldehyde in THF is added. The reaction mixture is
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}has:the follqwmg/sh'ape 5 tw100%} ?cetanrtmeain 6\mtn’|aies mamtam@ r|00%

a{g?%r’\\)mle E}r Q.9 n&}l ?h (},ly {o . 5% éde\’;c,)m‘;{lle gw 1 ,mnauI 'Ifotal run
>ﬂme g7 mlnutes fri addl’eian K? mass s-pecfrofne‘try Uv dléhe/ar#ay detection
s errfcgmed qat}\g?ve{engihs =210 oy nM and evégoratlve’h'gh{ scattermg

us ca?ﬁeo{ out'%%né b Sélnle"‘e %eﬁi)gx 85 '"f‘{’%'l?‘&yt {{. | A ryr..y:

r%’cj”" Fxp F. . 7W|.r,,l: 2ot ,;:E'y}""
AnﬂvhcalLU/MBmeﬂ‘ide.%x }.:.4; R r .

........... U WV W <.}F}}:
Analysvg ig comqqted 0B Waierg, model &Q masstspeptromekewworkmg in

positiv g negate B by dpidy iodl (edssithlge, = 109:1209 gmu)
ritted on aiWaterd &ctGity UPLIC tns‘tnwrrerm; Se;bér'atib_ﬁiié dgne on:a Waters
1Pl e e g St 2. (xsoighm, 437 iy ém{:}ef dnineted maiptained at
-a terimﬂaeraﬁﬁrg of: 5Sfc°dr{d elute}d by)a dridisnfof & é%’;tro%ytnle fn'\'?/atér
.C.O.rttamtng%'}% (Wi fermig aclrrh at a flow ra}te of 12 mI/}rkn Fhe gradient
rﬁqs fﬁ}é fo?owk\ﬁgﬁha‘ﬂe 15 tlé 19&)%acgomtnlp 1431 m;pLites} fthgn back to 5%
tac\é“tomtrtle fn fN(rr_uh&te ToYallruhltlme i< 455fmmu}es In Hd&hﬁon}fo mass
;;ﬁpectron}etr_y_, _U_\( _d@de array detec’gton @s pgrfpﬂmeog a} waveler{gihs 210to
}4OQ< 3 S5 B E AR b k}_ o

sel | .k...I.~S,, 2 ticiw oo\ty.;

..... .~ | cLa;
Preparatlve LC/MS method A

Preparative LC/MS separation were carried out on Waters HPLC instruments:
515 HPLC Pump; 2525 Binary Gradient Module; 2487 DAD (Dual
Absorbance Detector); 2767 sample Manager connected with a Micromass
mass spectrometer. Products were separated on a YMC Combi Prep Pro C18
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t'Foov<t. L0 i {F 200t sl ~Fo i }i?Ce) S L

T.v}Y. ~1 :tt %y;.}\%i VvVFFE i Y:S 1v}Y}: ......

WO 2307012972 . }; ... {wW r ::;. S,..Vi:::. VV.. PCT/IB2006/002734

B IR VR v;.piaak}} n

$' ?VY} Y] I hQIy SF:ii:: i ;1 .50 {L

}...::..,.:>} . k. Y~2§..i‘ .o zZRv~y ;, 1 ~N>
L7, s 0. e" "a, r:};{.,.i.an :;

colmFetuted ywth a gradlemt acetomtrlfe @oﬁtam}ng O 1|% TFA;m watet

pfeg?%ﬁhﬁﬁoh 44 adb&edl di’ﬂﬁhe basYYof—Qﬂ\ 'a'nlafygcal LC/MS chionsatblgram

i }ra;:,
gﬁ,{heeamp kaG~a’? K S rr# a. .:, I Xr i
}{4| {,y.'}'}~r ~II ri:.}y. '
YA L .:"~vYP S...|Y~'F'y75 .. X.
— . |vr 6~~s<{ Y3FS<t ~dYi S; bew

fYr ’?r r:.f: . h+k rr

|x{Y $Y k:S% . :\ '}} vV,v.v.. 'v {}kvv:
Cqﬁmpc}qndsmre\punﬁed\bwL(a/MS mlngimWaters FractionLynx system

té?’{?f)séd ‘of al‘\z%ate?}s mocie“l qVUO g{aﬁg ?pF' N \\(ykﬁr ag ?ﬁodeLl\é\%

rmode 9967 riotodlod? 'a.‘[ray deé ctor, a V\ﬂater}s model ZMb m?ss} _

apeciﬂpnﬂm and a G[ Ison model 204 ﬂ%ctlonrcoilector The mstrument is

k
splgtte;, &/ 1 OPO\Qfm@ fIOW Is\mlixed (Wlthme}ha}ruol (0 5 mI/mm flow rate) and
\gexgtg th‘e‘ﬂ%t%cto S, {thlS flow is ap'iq, agal§@é of th ﬂow |s sen’c %o ;pe
phbtodidmdﬂwray deteotd'r a”nd {é !o thelmass} é’pedﬂfonTe‘ter Yhe rest of the

4: - Yka
l;ormulas of gxpec¥ed compqyn%is and tn%ger the cohectlon of compounds

when"rha’e?sgs%YY@orresgﬁrfdmg to I;Q}HHi Gind [M+ﬁ?]; b);? dﬁec’ced }In
certain casgs. (depandisg vin amalyicak LQ/MS~result when [M+2H] " is

te}c}ted E}S}qq\}hg?é'l's)é}lg@@ S& rgcﬁor{lﬁnx sgétvsla(rea/s %‘jd& onaﬁy supplled

'a}@ fetecfed é:oAmpo?nd? gre ﬁ%llec dd {nrtarréa qlass L‘Qe? Aﬁ’e{é@llecﬁon
splvent lsrevapocatetsnm a, Jouan, mwel RC 10. 10 centrlfuge evaporator and
’d?e welgh[t of gompo,uxpd |§ldeterfn|necgpy welghlng of the tubes after solvent
fevaﬁblta’tlo?{"'(’)flurﬁn aHg gradlegt dét%ﬂg 'éré’ grven foiéacr} e/&ampFe in‘the

folinwing partut i on of 1 eqU|vaIent of the compound of
general formula Xllla in dry THE is,added 1 to 1.5
equi val ent of NaH suspension at roon1tenperature. The
m xture is -stirred-at-roomtenperature until gas

evol ution has ceased. A 5 solution of 1 equival ent of
2-chl oro-1, 3-thi azol e- 5-car bal dehyde in THE is added.
The reaction mxture is stirred until conpletion and

t hen poured |nto wat er and extracted mnth ethyl

. — o o o o
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15 Experinental Part Methods : Analytical LC M5
met hod A: 20 Anal ytical LC/ M5 anal yses were conduct ed

wa@ging128m madzu LC-1 OAD HPLC punps; a G | sonpQI/BB20e/102734

pl ate autosanpler; a Shimadzu SPD-1 OA UV detector;
t he mass spectrorreter was a PE Sciex API

100LC. i nstrument nodel on a2%MC basic S5 col um
eluted with a gradient of acetonitrile (ACN)

contai ning 0.1 % TFA in water at a flowrate of 0.1

¢ 9ol entafegubaxBanbhAQeMAREs 7.8,0-hexahydro-
PCTH%?I?EZE%E éﬂ[;ltz P&éyzrl -gqu(; Lﬁﬁﬁf&g@ elﬂ'ﬂbl mﬂuoro-acetlc

acittrospray ioni satl on mass spectronetry (EIMS).

Anal ytical LC/MS nethod B: 5 Analysis is conducted on
Wat ers nodel ZQ mass speotroneter working in positive
and negative ion electrogpray node (mass range =

100- 1200 anu) fitted qf Agi | ent HP1100 HPLC

I nstrunment. Separation gone on a Waters Xbridge
C18 colum (3x50 mMm 2.5ypm particle dianeter)

mai ntai ned at a 10 tenperatugle of 6QCra eluted by a
gradi ent of acetroni/f at er aining 0.1%
(viv) formic acidHN a of 1.1 m/nin. The
gradient has the fdNlo ape: Ho100100%
acetonitrile in 5 mnuteél maintain 100% acetonitrile
for 0.5 mnute, then back to 5% acetonitrile in 1

To il bhiaB o dhestaShdibRRrigidd & MdiBl (vBoc-3.5-
piketepiperddine oaavm prepened aczatdlmg)tmpatemmvu@dosooBO% A1) and
S e T T A ot o

dyaxys3imaethy n@@l@@ ¥ele i rame! %J@e mixtyigsis heated at reflux
mﬁpéwamret €or \@rMmg hAd 28oleds idowne taNfbdiBJErhpsrat@e. The

Breilgle B BYtae oy Witior el wasdet Wi.inAte! bieive 376 mg of

paleeyeiiova stid er(gieldIPBOYM3e AnaliySicalolCidS (Rethod0A nRetehtidn time

ar. I 2t 0
OREPAES BHE (LIS PENHE) Grapleb yBt 7 o) BRI @lati i 207
containing 0.1 % (v/v) formc acid at a flowrate of
N- om&wﬁetqmee iBg| éaan 2e hpeeparrd f arcowing tshapatent WO
QQO@O@%QB:AHOHHH le in 3 mnutes, then back to 5%
acetonitrile in 1 mnute. Total runtinme is 4.5

%B%S of tlh@ %g%téd %gmtp%un °& dissolved in 5 ml of DCM and treated
with 5 ml of TFA for 1 hr at room temperature. After evaporation of the solvent
the crude product is directly purified using preparative reverse phase HPLC.
50 mg of desired compound are isolated after lyophilisation of the fractions
(vield= 50%). Analytical LC/MS method A: (2-85% ACN/H,0O gradient over 7
min) EIMS ([M+H]+):297 . RT= 2.31

H'NMR (Ds-DMSO) (300MHz, Brucker instrument) : 1.99 (s, 3H); 3.64 (AB,
2H); 4.09 (AB, 2H); 4.97 (s, 1H); 6.52 (d, 1H); 6.76 (d, 1H); 6.80 (s, 1H); 7.31
(s, 1H); 10.4 (s, 1H).

Example 2: 4-[3-(4-Chloro-phenoxy)-phenyl]-2,4,6,7,8,9-hexahydro-
pyrazolo[3,4-b]-1,7-naphtyridin-5-one; compound with trifluoro-acetic
acid
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spectronetry, UV diode array detection is perforned at
wavel engths = 210 to 400 nM 30 Preparative LC M5

woreohotoe Preparative LC/ M5 separati on were CBCT/iB2d06/002734

out on Waters HPLC instrunents: 515 HPLC Punp; 2525
Bi nary G adi ent Mdul e; 2487 DAD (Dual Absorbance
Detector); 2767 sanpl e Manager connected with a

M cromass nmass spectroneter. Products were separated
on a YMC Conbi Prep Pro C18 WO 2007/012972

PCT/ | B2006/ 002734 25 ¢ -- I d with a gradient
acetonitrile containi n |n water cont ai ni ng
Far each separation

0.1 % TFA of flowrate
ipted on he basi s of an

gradi ent programation i$
anal ytical LC/MS chr of th Bnple. 5
Preparative LC MSyRe oundiasre purified by

LC/ M5 usi ng a Wat er §yFf €m conposed of

a Waters nodel 600 grad| gnt  punp, t@rs nodel 515

10 regeneration punp, a Waters Reagent Manager nmake-up
punp, a Waters nodel 2700 autoinjector, two Rheodyne

To dernixtardeRofol GAvrigedieN-Bae-3\8tdikstopipedieined@65 phablediapdet2 mg

: , : |
of SAGhEESE (0005, 228 PO B0 s SRR 0% of >
(4rchiptpphenoxy)-berzaldehyided Ody mmele).efhe mixtore isrhaated at reflux
ﬁzﬂﬁﬂé’b@f&e fé 112%&%&}1&06]& Uggvd':sﬁpﬂo% é}ﬁﬁél%’[&!%l HHB solution

the f ¥v split to rati o usj
'ﬁa‘mq‘?g atemﬁw V%wqmt?é*ae resulting oBY reRiEUP| ip@issolved in 2.5
i sof DOMt dndreicadad Wwith02. 5 il /ol’fTI'lFA &t @dbrﬁatbﬁipe@@l@re $&M hour.

i B8R e it Bk AL PSR Bt b usin

preparaiiveaseverped t phaset HPLG rresuleag iof 70y oduwhibe swlid after

@BFP@%W Vsﬁere ﬁ%@ﬁ%né TRk 3%} hgnégﬁ&iﬂ F.@/I}/IS method A:
EnPees el z@@aa%a%%erqn@nn)@wlﬁ([wwd) B30 iReT=3.91

Fracti onLynx software. The FractionLynx software is
HiNRIR €Ds- WM%MWHQrBru&Bémnbﬁﬁn"@zfnt)eXB’GOt(@(B 2H) 418 (AB,

SHERHRGE Bhe.0 Bl Byl 4 fin, TBG7 Aihtieg 2t 0.0

@it ed1H)n  certain cases (dependi ng on
anal ytical LC M result, when [M2H ++ is 25 detected

Eﬁaﬂfblé ntgnsg. [sqrird BBﬁzuﬁﬁuaﬁkbﬂ?f}»@eﬂﬁ |p]‘fﬁf Sy|%114é\e; 7,8,9-
Gﬂgl tl rn@%%zowﬁ% 4‘%2% ﬂ"@ﬁsazgl | ection : S e

N= HN
HN
— / \ S)tN
N, | ©
0

To a mixture of 225 mg of 1,3-cyclohexanedione (2 mmoles) and 183 mg of
3-aminopyrazole (2.2 mmoles) in ethanol is added 490 mg of 5-(1H-
benzimidazol-2-yl-sulfanyl)-furan-2-carbaldehyde (2 mmoles). The mixture is
heated at reflux temperature for 1/2 hour and cooled down to room
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al so triggered when mass signal corresponding to
[ MI2H] ++ and [ MrNa+H] ++ are detected. Conpounds are

weoeiozecder in tarred gl ass tubes. After coll ecP¢DIB2006/002734

solvent is evaporated in a Jouan nodel RC 10.10
centrifuge evaporator and 30_the weight of conpound is
det er m ned by wei ghi ng of t hé8t ubes after sol vent
evaporatl on Col um and gradi ent details are given for

& CTPI e The i fsz &i'fbﬁaté i@'doﬂ@?t@@ BYAfitratiddPaRl WaAhEAith ethanol

o giye Vﬁ Wﬁﬁw(we|é £880)7 8, 9- hexahydr o-
pyr azol 0[3 4-b] -1, 7-naphtyri di n-5-one; conpound with

Ariafytical QCAE method iAl @-B5LFAENH,ONgMdieitbvdY O mir) EIMS
X@nﬂ_‘nﬂj)ﬁéj{ eR-E_t |Wg of N Boc- 3, 5-diI ket opi peri di ne
oC

di ket opi peri di ne can be prepared
cordl to patent WO 06003096 Al) and 83 ng of
r M&p(@ (300MidE Bruckess ingtrusterd): ht86!1 (ms 2H)d@R6 (m,
Zzsm m‘ 2H§ hMGIf@Xm-ﬁ 5@9%' bﬁ?@bﬁqeym) (ésm(g'ﬁ)l) 7.16

enper at ur €
?—Ebaké% U B (5 o Seuimel i ) ‘s g2.2 5, 1H;
nrzefb?{(sﬂ&t)e is coll ected by filtration and washed with
et hanol to give 316 of pale -yellow solid (yield=

%%%mpfeﬁ{‘a' yhn[ﬁa(é %%/%Nﬁl% jw&%l@%ﬁ;}lﬁ%@%z |ﬂ? 7-

dimetihying,f16,7.8, Q;gexahmgypy@ d[ebjguinelidbranecan be
prepared according to patent WO 2006003096 Al . 15 100
ng of the isolated conmpound is Nssekved in 5 nm of
DCM and treated with 5 m of @ hr at room
tenperature. After evaporatyon g§ ol vent the
crude product is directly I filgd using preparative
reverse phase HPLC. 50 my. of esi red conpound are

i solated after |yophili sat' on pf the fractions
(yield= 50% . Analytical et hod A: (2-85%

ACN H20 gradi ent ovgn 7" 20 ELMS ([ MtH] +) : 297.
RT= 2. 31 HINWR ( D6- DVR@ XK <Brucker instrunent)
:1.99 (s, 3H); 3.64 H

To a solution of 156 mg of dimedone (1 mmole) and 91 mg of 3-
aminopyrazole (1.1 mmole) in 5 ml of ethanol is added 244 mg of 5-(1H-
benzimidazol-2-ylsulfanyl)-furan-2-carbaldehyde (1 mmole). The mixture is
heated at reflux for 1 hr. The solution is cooled down to room temperature
and concentrated under vacuum. The crude product is directly purified on

silica gel using a mixture of dichloromethane/methanol 98/2 then 96/4 as
eluent.

After evaporation of the fractions, 250 mg of a pale yellow solid are isolated

(58%). Analytical LC/MS method A: (2-85% ACN/H,0O gradient over 7 min.)
EIMS (JM+H]+): 432, RT: 2.56 min

H'NMR (Dg-DMSO) (300MHz Brucker instrument): 0.81 (s, 3H); 0.87 (s, 3H);
2.00 (AB, 2H); 2.29 (AB, 2H); 5.02 (s, 1H); 5.85 (s, 1H); 6.72

The following examples were prepared using the same procedure as for
example 1:



2H) ;

(d, 1 H);

4.09 (AB, 2H); 4.97 (s, 1 H; 6.52 (d, 1 H); 6.76
6.80 (s, 1 H; 7.31 (s, 1 H; 10.4 (s, 1
PCT/IB2006/002734

wodreo7anpl e 2:
4-[ 3- (4- Chl or o- phenoxy) - phenyl ] -2, 4, 6, 7, 8, 9- hexahydr o-

25 pyrazol o[ 3,4-b]-1, 7-

W th

PCT/ 1 B2006/ 002734 27 O la cl

trifluoro-acetic

napht
aci d

O HTo a mxture of 107 ng of

N-Boc- 3, 5-di ket opi peridine (0.5 nmole) and 42 gy

ridi n-5-one;
2007/ 012972
OFFF HN, NHNNHO

conp

ound

of

3—am[nopyrazol € (0.5 npore) Tn 2.5 m ofettranpt—s
ddeq 0.116 m of 3- (#4-chl orophenoxy)-benzal de Xﬂde
Ll Lr?ltFB‘Ft%'f. The mi xt uf EOTROUARERBY at f &WuxoB| EIMS | LCM
plenperature for 1/2 hour and cool ed dovmxﬁé@teaooqmqmr S RT
grature. The solution is concentrated unde .
vacuym The resulting ily residue is cicg’geﬁ“\?ed) in 2| &in
off DCM and treated Wwith 2.5 mM of THEA at ropm
ten‘perature for 1 hour After evaporatiion of fhe
sol vent, & Crude Dfotues FilSodhEfft Wfied n *
prepar at i eversi- ? ?—rP%E “3@ uIt?gﬁg'an 7%%%2 ?2'67
white sdf’i diaff ol | 66{$b7lﬁ%b€f>ﬁabwf%f t he fractl ons
(yi elld= Pyt 7 chbyradolodsethod A (2-85%
ACN IﬂZHN over Y dEI M5 ([ MHH] +): 39B. RT=
3.91|H1 {@l DVBO) (B [ﬁﬂb&%‘ IBOPPRer - i nstrument) :
3.70|(AB, 2¥); 4.18- (ABympodhd witth. 17 (c, 1H); B.65 (d,
IlH); 6. 94 (m 4H) 7. Z‘ZII&I mo%c@hpar?d, m 3H);|9.80
(st=2H)- 164 \a o txarpre—3—4t5—t
H- Bedzi m dazol - 2-yl sul fanyl ) - furan- 2- yI 1-1,4,6}7,8,9;
fiexalydr o- pyr | o[ 3, 41 B4Bherei-pheBylbneg 35844 / N| 380.49 £53.6*
HN O To a gixtdre of P22 sME Qhexhhyirsyql ohexanpdi one
(2 mol es) and 183.:@ Df
Fi pyrazolo[3,4-b}-1,7-
0 oo naphtyridin-5-one;
compound with
HN‘;]'/ N NH trifluoro-acetic acid
H
7 4-[3-(3,5-Dichloro- 427.07 428.32 | 3.29
phenoxy)-phenyl}-
2,4,6,7,8,9-hexahydro-
pyrazolo[3,4-b}-1,7-
naphtyridin-5-one;
compound with
trifluoro-acetic acid
8 4-[3-(4-tert-Butyl- 414.21 415.54 | 3.5
phenoxy)-phenyl}-
2,4,6,7,8,9-hexahydro-
pyrazolo[3,4-b}-1,7-
naphtyridin-5-one;
compound with
trifluoro-acetic acid




3-am nopyrazol e (2.2 mmol es)

ng of
wheowzio

mol e
for

5-(1 H 20
modazol - 2-yl
S).

The m xture is

i n et hanol

heat ed at

i s added 490

The precipitate is

-sul fanyl ) - f ur an- 2- car bal dehpdBIK2806/002734
reflux tenperature
1/ 2 hour and cool ed down to room WO 2007/ 012972

PCT/ | B2006/ 002734 28 tenperafure.

collected by filtration and washed with ethanol to
gi ve 460 ng of pale yel|low solid (yield= 58%
gnal ytical LC M5 metihed Aaq k77829 NV H2 adi
over |7 m |-||]4-|A-r)3:(£ %8%5&%@91\2 1 r?iglé. Eigg'ﬁm&z
( D6- %m@ \ r ucKephenvipxy)rbeetit ) : |1.96 (m| 2H);
2.26 (m 2.54 (m myeé.huahg&o- H: 522 (s |1
H; 5 F$-F8H gl (m 2H|; 7.37
(m 1 =z 4 g8, I H PW@@%‘MW H:| 10.0 (3. 1 H:
12.2 (s, 1 #); 24P (|apityrddn-5-Gaeanpl e 4: 4-[5-(1
H Benzi m dazol - 2-yl sul f nﬁ‘lg furtﬁm 2-yl]-7,7- 10
di rethyl -2, 4.6, 7. 8, 9-hax SRS MO+ azol of 3, 4- b] dui nol i|n
SN| ON 0 H|tiuoiepacetiéaid H [To a sollution
of 186 ng of di medone (|1 nmole) and 91 jmg of 3
a1 nopy az l|edaimBnBly-of et haols | § a88led 27
benzi|ni dazol[- 2%y Sl @an}ﬂh?anWr%‘ﬁMkcar blal dehyde (1
nmol €) . re Fs zwshs@tr@%r@&rore lux fol 1 hr.
The sloMitilon V=] down tg‘*&??‘? erature¢ and
concent r'at eff urder cu 2T e prduct ij;
directly purifiedH8n Odinaputgidpes-onesi ng fa ni xt ule of
di chl|or omet hane/ net hand| gn 96/ 4 as el yent.
After] evaporation of th co?’?él@tdw(}ns 250 g of 4 pale
Jdow-solid are isolat f*ﬂuo@fﬁcﬁm A yticall LG NS
‘Tmet hod A (2-8%ACI\VH20 gradl ent over [7 mn.)| EINMS
(ah M 56 4"1(13 pﬁ&’@ U\@Q)m( 30Qhles | 299
Br uck (s, 3H)Y; 2.
( AB, H) ahzdfﬂ) 5.85 (4, 1 H);
6.72 | |: F pyrazolo[34 -b]-1,7- : :
i naphtyridin-5-one;
° compound with
trifluoro-acetic acid
12 4-[3-(3,4-Dichloro- 427.07 428.32 | 3.28
phenoxy)-phenyl]-
2,4,6,7,8,9-hexahydro-
pyrazolo(3,4-b}-1,7-
naphtyridin-5-one;
compound with
trifluoro-acetic acid
13 4-(3-Phenoxy-phenyl)- | 358.14 359.43 | 2.79

2,4,6,7,8,9-hexahydro-
pyrazolo[3,4-b}-1,7-
naphtyridin-5-one;

compound with

trifluoro-acetic acid




The foll owm ng exanpl es were prepared using the sane

procedure as for 25 exanple 1: WO 2007/012972
weEaAB20D6/ 002734 29 Exam Struct ure ConpoundP@EIE2004402734

of EIMS LCM pie expected ([MH "' S RT nunb conpoun

) (mn) e d5FFF 4-(2-Fluoro-phenyl)- 284.11

285.32 2.67* F 02,4,6,7,8,3 hexahydro HO O HN

yrazolo[3,4-b]l-1,7- N N NH naphtyridin-5-one; H

conmpaund with trlfluor(o acetic acid 6

44 (4-Pheno e 35*%3 ?440%9 43 3. 6% s‘Pf' 407.99 | 287

2,4,6,7,8, oj azol o[ 3,

pyr

O napht yri difn- & on@; Qi)ﬁb%\?ﬁ\ﬂpaﬂyﬂaHN H
trifliuoras i al_ci Bl | MeMytd £60]8 90
a- 13500 ol 0 57.07.438.32°3.29| 0 0 F|F F
phenaxy)Nphafy "hixa@y 8, 9- hexalydro- NI N NH HO
O H gyrazol 5[3 4-B -1 T pyrazqidfi3 y-bl-td7n- 5-[one; cpnpound

with| trifluoro-acetic ﬂgg)h%rridin-S—one'

compound with

trifluoro-acetic acid

Cl
15 \©\ 4-[2-(4-Chioro- 392.10 | 393.87 |2.87
E o 9 phenoxy)-phenyl}-
FF
I a ST 2,4,6,7,8,9-hexahydro-
N NH
HO"So NN pyrazolo[3,4-b]-1,7-

naphtyridin-5-one;
compound with

trifluoro-acetic acid

16 4-{5-(4-Chloro-phenyl)- | 366.09 367.83 |26

furan-2-yl}- 2,4,6,7,8,9-
hexahydro-
pyrazolo[3,4-b]-1,7-
naphtyridin-5-one;
compound with

trifluoro-acetic acid

17 4-[5~(2-trifluoromethyl- | 400.11 401.39 | 2.7

phenyl)-furan-2-yi}-
2,4,6,7.8,9-hexahydro-
pyrazolo[3,4-b]-1,7-
naphtyridin-5-one;

compound with

frifluoro-acetic acid




0 8 4-[3-(4-tert-Butyl- 414.21 415.54 3.5 o

phenoxy) - phenylj- HN, F F F 2,4,6,7, 8, 9-hexahydro- N N

WORbOHORPrazol o[ 3, 4-b] -1, 7- HO O naphtyri di n- 5- BCETB2006/002734
compound with trifluoro-acet i€,§ acid WO 2007/ 012972

PCT/IBZOOG/ 002734 30 F 9 O

A £ 1 vt M | A 1.2 4.2 7 A2 2 1 1 ﬂ
’-'[\JT’-P LIIITUUIU1ICLIIyI' FLU. 1O FLT .79 . = T 1
phenyljoxy) - phenyl]- F F|F 2,4,6,7, 8, 9-hexahydro{ HN. N
NeB pyriazol of 3, £7 H M@(@trﬂmmquwid. MOB-1dne; 401.39 | 2.85
gonpound with )%= uorogﬁ 'f&‘raﬁ"ﬁ
4-[ 3- (}4- Met /Xy - A5 (389 O O
phenoxly) - phasf |, HNF4L-RH 2!»'-4@’:7#92',‘3@,3@'98, 9- hexahydro- N
N pyrazol o[ 3,4-1] -1, H F@aagqbuw]hdi n- 5- one; conpound
Wi th tﬁuh orp- a ’é@lcoq 11. 1
4- (3- p- TokS R nyl)-r@@ Pé‘%?’?45299 0
2,4,6,[7, 8, 9- exahydr 0 F |Feofrppyndadtbl of 3, 4 b] -1, 74 HNN N
I‘HH - naphtyridin-5-one; | & HO O conpound wi th
19 c 4-[5-(3,4-Dichloro- 431.06 432.31 |3.02
Q\Cl phenoxymethyl)-furan-
2-yl}- 2,4,6,7,8,9-
hexahydro-

pyrazolo[3,4-b}-1,7-
naphtyridin-5-one;

compound with

trifluoro-acetic acid

20 4-[5-(1H-Benzimidazol- | 404.11 405.48 } 1.85
2-ylsulfanyl)-furan-2-yl}-
2,4,6,7,8,9-hexahydro-
pyrazolo|3,4-b]-1,7-

naphtyridin-5-one;

compound with

trifluoro-~acetic acid

21 4-(2-Allyloxy-phenyl)- 322.14 323.39 1221

N"q o 2,4,6,7,8,9-hexahydro-

FIF = pyrazolo[3,4-b]-1,7-
o N© Y NH | naphtyridin-5-one;

compound with

trifftuoro-acetic acid

Analytical LC/MS conditions: method A gradient 2 to 80 % acetonitrile in 7
min

* Analytical LC/MS conditions: method A gradient 5 to 85 % acetonitrile in 7
min



trifluoro-acetic acid 12, 0 aj"~z d
4-[3-(3,4-Dichloro- 427.07 428.32 3.28 0 C
w@b@noxyy2 phenYl] HN F F F 2, 4,6, 7, 8, 9- hexahy dpGF/1B200d#402734
pyrazoi o[ 3,4-b]-1,7- N HO O H naphtyri di n-5-one;
compound with trifluoro-acetic acid 13 1 0 |
4- ( 3- Phenoxy- phenyl ) - 358. 143359.43 2.79 0
2,4,6,7,8,9-hexahydro HN ~ F F F pyrazol o[ 3,4-b)-1, 7-
N N NH naphtyridin-5-one; H HO O conmpound with
trifl uoro aceti c acid WO 2G6piHL2972 PCT/ |1 B2006/ 002734

31 14 | ~~4[3(4 Chl oro- 406.12 407.90 2.87 O
ﬁ:tfef Pﬁ@w@ %rgypgfgr%q %k%]thé sj’an(wsé 7|rBrocedure as for
hiple Bddrrd. 5- one conpound with trifl uoro- acetl c
aC|d 15 4-12-(4-Chloro-| 392.10 393.87 2087 F
e ERIE 2z ol of 3, a-jserbodisTelin: yr A 5.5 E:'Rﬂ? TLoms
®enpolind with trifluorlo-acetic acid expected | ((M+H]" | RT
numbe compoun |) (min)
r d
22 4-[3-(4-Chloro- 391.86 392.86 | 3.01
phenoxy)-phenyl}-
2,4,6,7,8,9-hexahydro-
pyrazolo[3,4-blquinolin-
5-one; compound with
trifluoro-acetic acid
23 4-[5-(3-Chloro-phenyl)- [ 365 366 3.74
furan-2-yl] ]-2,4,6,7,8,9-
hexahydro- ’
pyrazolo[3,4-b]quinolin-
5-one; compound with
trifluoro-acetic acid
24 “ 4-[5-(3,4-Dichioro- 430 431 4.06
Q’C' phenoxymethyl)-furan-
2-yl}-2,4,6,7,8,9-
hexahydro-
pyrazolof3,4-bjquinolin-
N 5-one; compound with
H trifluoro-acetic acid




16 / O \4-[5-(4-Chloro-phenyl)- 366.09 367.83 2.6
furan-2-y{]- 2,4,6,7,8,9 - hexahydro- O

w@apwonf 3, 4-b]-1,7- HN F F F naphtyri di n- 5- oreT/1B006402734
NH conmpound with H HO O trifluoro-acetic acid 17 F F
/| 4-[5-(2-trifiuoronethyl- 4%% 11 401.39 2.7 F
phenyl)-furan-2-yl] FF F 2 6 7,8, 9-hexahydro- OO

0 pyr azol Q_LQ’ A-h'JL-1’ 7- HN naphferd' n-5- ane: N IN
NH conmpound with trifl upro-acetic acid WD 2007/{01297

PET/ | B F4—f’o'=([357iﬂL%rdmeEHgf-| Lggoo et oo 3.94
400. 11 h@nﬁll -furan-2-yl] FF K

2, 4,6, 1eRYIRKERYYEy ol of 3, 4-b] -|1, 7- HO
O HNNn4 24,6 Grgpechenshydiot h

trifly -[ 5- (B, 4-D chl or o-

431. 06 pWé?%@?gé?]ﬁuy{o&'f iran OR F F
2-yl] 1 eeatsy gerepoudd with O

trifluoro-acetic acid

26 4-[5-(2-Trifluoromethyl- | 399 400 3.68
phenyl)-furan-2-yl]-

2,4,6,7,8,9-hexahydro-
pyrazolo[3,4-blquinolin-

5-one; compound with

trifluoro-acetic acid

27 4-[5-(4-Chloro-phenyl)- | 365 366 |36
furan-2-yi}-2,4,6,7,8,9-
hexahydro-

pyrazolo[3,4-bjquinolin-
5-one; compound with

trifluoro-acetic acid

28 s— 4-[5-(1H-Benzimidazol- | 417 418 3.01
\
D 2-yisulfanyl)-furan-2-yi}-

7-methyl--2,4,6,7,8,9-
hexahydro-

pyrazolo[3,4-bjquinolin-
5-one; compound with

trifluoro-acetic acid




pyrazol o[ 3,4-b]-1,7- HN NI

conpo

und with

wa@2003/0(2bF Benzi m dazol -

2-yl sul fanyl)-furan-2-yl]
HN F F F pyrazol o[ 3,4-b]-1,7-_ NH naphtyridin-5-one;

napht yri di n- 5- one;
trifluoro-acetic acid 20 N

N N

404.11 405.48 1.85 SNPCT/IB2006/002734

00 2,4,6,7,8, 9-hexahydro
N

N1 H HO O conpound with tr#%¥luoro-acetic acid 21 4-N
1- (2- Al 1yl oxy-phenyl)- 322.14 323.39 2.21 O
2,4,6h7,8,9-hex3rydro - 11F pyrazol o[ 3,j4-b]-1,¥- HO O
b NH paphtyri di i 5-0ne; ﬂa?“ﬂ%? t
triflpuoro-acgi Ana{F'yt I ca ?9/”5 t(%?mi ti 3?1%0: 3.66
met hod A gfawi eN t o | S0/sWfanyfusana-yl-ile in 7 |nin *
Anal yt i cal &5 condi tfi7qeay-iRIs0h-A dradient {5 to 85
% acef onjd in 7 nin @g 2007/ 012972
PCT/ | Bag0 4 33 Té‘Bﬂ‘ ydroThe fol | quwi ng exanpl es
wer e pre’ﬂ)ar@d t he pgprag@o[pa-oREroliihe |as for |exam e
3 or 4. m St r ustHr e ound n MV of EI M5 LT
pie e pe5?§d§i[whw + RTg%ﬁgﬁﬁggggﬁg@Bn ) (mn)y r d
22 4 N O 4&'[ 3¢'( 4- Chl or ¢rifiggre-agdicaeid. 86 (3. 01
30 4-[5-(1H-Benzimidazol- | 431 432 3.33
2-ylsulfanyl)-furan-2-ylJ-
6,6-dimethyl-
2,4,6,7,8,9-hexahydro-
pyrazolo[3,4-b]lquinolin-
5-one; compound with
trifluoro-acetic acid
31 4-[5-(1H-Benzimidazol- | 445 446 3.57
2-ylsulfanyl)-furan-z-yl]-
“7-isopropyl-2,4,6,7,8,9- |
hexahydro-
pyrazolo[3,4-b]quinolin-
5-one; compound with
trifluoro-acetic acid
32 4-[5-(1H-Benzimidazol- | 509 510 3.67
2-ylsulfanyl)-furan-2-yl}-
7-(4-methoxy-phenyl)-
2,4,6,7,8,9-hexahydro-
pyrazolo[3,4-b]quinolin-
5-one; compound with
frifluoro-acetic acid




O ci

N pyrazol o[ 3, 4- b] qui nol i n-
WO 2007012907 0- acetic acid ZH 4-[

366 3.

hexahydro O pyrazol o[ 3, 4- b] qui nol i n-
trifluoro-aceBfc acid d H 24 Ocl
430 431 4.06

conpo
4-[5-

phenoxy) - phenyl ] -

74 23 C

und with
3,4-Di chl oro-

HN F F F 2,4,6,7,8, 9-hexahydro-
H HO O 5-one; conpound with
5- ( 3- Chl or o- phenpd/1IB28G#002734
furan-2-yl] 1-2,4,6,7,8,9- FF
HN 5-one;

G

pheno
@O h
conpo
2007/
4-[5-
pheny

pyr az
with

kynet hyl ) - furan- (
pxahydr o 0. pyr3
und wi t H t
: 06/

DF F F 2-yI]-2,

54?[% {I-?Benzm

I'uor o- ace
Fospianyl) Suarpyll-

7- (g%%ldﬂ\%% Sheﬁg)-

1 2447 86 exigrieos.

pyrazolo[3,4-b]quinolin-
5-one; compound with

trifluoro-acetic acid

&%bpo '

9 41'1
Sapne

4.27

34

4-[5-(1H-Benzimidazol-
2-ylsulfanyi)-furan-2-yl]-
7-furan-2-yl-2,46,7 8,9-
hexahydro-
pyrazolo[3,4-b]quinolin-
5-one; compound with

trifluoro-acetic acid-

469 470 3.38

35

7-Benzo[1,3]dioxol-5-yl-
4-[5-(1H-benzimidazo!-
2-yisulfanyf)-furan-2-yljJ-
2,4,6,7,8,9-hexahydro-
pyrazolo[3,4-b]quinolin-
5-one; compound with

trifluoro-acetic acid

523 524 3.61

36

4-[5-(1H-Benzimidazol-
2-ylsulfanyl)-furan-2-ylJ-
7-(3,4-dimethoxy-
phenyl)-2,4,6,7,8,9-
hexahydro-
pyrazolo[3,4-b]quinolin-
5-one; compound with

539 540 3.38

trifluoro-acetic acid




Htrifluoro-acetic acid 26 / \

4-[5-(2-Trifluoronethyl -
W@ b@npi2p7f ur an- 2-yl ] -
F F pyrazol o[ 3, 4- b] qui nol i n-

W th

399 400 3.68

HN, , 5-0

ne;

NNHOOtrifluoro-acetic acid H 27 C
4-[ 5- (4-Chl or o- phenyl) 365 368 16
furan-2-yl]1-2,4,6,7,8,9 F F hexahydro 0O

CF3 0 2,4,6, 7,8, 9- hexahyrit DIB20067002734
compound

pyr az

|
Pis |
2-y|Sl
7-met
pyr az(
trifly
35 H
2-yl s
hexahy

| o[ 3, 4- b] qui nolin

trifluordiacetic
1H Be I‘K'nol

il fanyTly - fNrn 2-y
73849-

n Hln

29 SJN 4- [5 (1 H
il f anyl ) - f uran- 2-y
dr o-

0 HO O 5-one;

i gbhered?

| 3-yisulfeny!)FurBn-E-yl}-
"Wgé’r@l 4 %%a,@y dr

one npoun

92%'9'90012972 PC

Bﬁlﬁblﬁmdﬂﬂ@]lmhﬁj

I A—one con[i)pouné/ WIth
trifluoro-acetic acid

oo un
N

W
/1

o0

0
j
B

nmp
NZ N

th
T 2004
D 480 3.
A,6,7,8

wth
474

/00273
66

,9- HN,

4.25

38

4-[5-(1H-Benzimidazol-
2-ylsulfanyl)-furan-2-yl}-
7-(2-fluoro-phenyl)-
2,4,6,7,8,9-hexahydro-
pyrazolo[3,4-b]quinolin-
5-one; compound with

trifluoro-acetic acid

497

498

3.73

39

4-[5-(1H-Benzimidazol-
2-ylsulfany!)-furan-2-yl}-
7-(2-methoxy-phenyl)-
2,4,6,7,8,9-hexahydro-
pyrazolo[3,4-b]quinolin-
5-one; compound with
trifluoro-acetic acid

509

510

3.77

40

4-[5-(Pyridin-2-
ylsulfanyl)-furan-2-yi}-
2,4,6,7,8,9-hexahydro-
pyrazolo[3,4-b]quinolin-
5-one; compound with

trifluoro-acetic acid

364

365

275




N N pyrazol o[ 3, 4-b] quinolin- H HO F 5-one; conpound

wth O FFF trifluoro-acetic acid 30 S~N 4-[5-(1
wok®ennom dazol - 431 432 3.33 N~ PCT/IB2006/002734

2-ylsul fanyl)-furan-2-yi] 0 O 6, 6-di nmethyl HN

2,4,6,7,8,9-hexahydro- N H pyrazol o[ 3,4-b]quinolin- F
O F 5-one; conpound with F 3ftrifluoro-acetic acid
1S (N4-[5-(1 HBenzimdazol- 445 446 3.57 N _ a
p-yl sul fanyl)-furan-2-yj] 00 F FF 7-isogropyl -2} 4, 6, 7
Bg1 9- [HN H hexahf{dr 94_?5_ Hipyr azol o[ 3, gﬂip],ﬂui h)gllsi@- 0 95
5- one;| comnmpouyfd-Wwi t | uor o-acetic acid 32 '
5--{\N O N[7 H BERPCIIdESS - 509 510 3.67 o N
F F F [2-yls nyI ) - fur dms@fay)h)].furan!zélyﬂnet hoxy- phenyl ) -
HN HO [ o ANB +\6. 7, 8, gagg}/o ol |
byr azo] & 3,/4- nol i n- ‘Eﬁi‘ﬁ‘%’[ﬂw( with
rifluord ~“aci d WBZIG(I?‘/OGI&%?Z PCT/ 1 B2006f 00273
36 33 |SAN 4-1.5- (1 H Beng g 549 4.27 | N N
-yl sul fanyIF)§_f_@ran 2-y i;% %Q[ |Ede§{|4% chl or o- phenyl ) -
F one; compound with
trifluoro-acetic acid
H
42 N 4-[5-(1H- 391.07 392.07 | 2.58
s j@ -
= N Benzoimidazol-2-
X0
o yisulfanyl)-furan-2-yl}-
" o 2,4,7 8-tetrahydro-6-
N ” oxa-1,2,8-triaza-s-
‘F,F O indacen-5-one;
FS OH compound with
trifluoro-acetic acid
43 4-[3-(4-Chloro- . . 435.11 . 436.11 -]-2.55*%-
phenoxy)-phenyl]-6,8-
dimethyl-2,4,8,9-
tetrahydro-1,2,6,8,9-
pentaaza-
cyclopenta[b]naphthale
ne-5,7-dione;
compound with
trifluoro-acetic acid

Analytical LC/MS conditions: method A gradient 2 to 80 % acetonitrile in 7
min

* Analytical LC/MS conditions: method A gradient 30 to 90 % acetonitrile in 7
min

Table2



HN d 2,4,6,7,8,9-hexahydro- N N
pyrazol o[ 3, 4-b] qui nolin- HO-/ F d 5-one; conpound

wowano1ff2 F O F trifluoro-acetic acid 34 N 4-[Be1/1B2006/002734

10

15

H Benzi m dazol - 469 470 3.38 - N

2-ylsul fanyl)-furan-2-yl] 0 p
7-furan-2-yl-2,4,6,7,8, 9- hexacﬂwydr o- HNNNO
pyrazol o[ 3, 4-b] qui nolin- HO HHF | / 5-one; conpound
with , O F F trifluoro-acetic acid H 35 NN

7EBempdé 1, 44 di:ox di[65(1}4-Beh2inidadoB28dsulfanyl)-furan-2-yl]-7-(tert-

PSR 61 8 BN P RS A g
$rofes iconspaund yith tifluoro-aeetic asil conmpound wi th

Itorifl uoro-acetic acid 36 SN ON 4-[5-(1

H Benzi m dazol - 539 540 3.38 NN

-yl sul fanyl)-furan-2-yl]- 7-4-3¢4- ¢®
phenyl)-2,4,6,7,8,9- NN

pyr azol o[ 3, 4- b] qui nol i n-

hoxy- HN o
o K prexahydr o- FF~ -~
5-one; conmpound wth

To a mixture of 443 mg of N-Boc-3,5-diketopiperidine (2.08 mmoles) and 173
mg of 3-aminopyrazole (2.08 mmoles) in 10 ml of ethanol is added 508 mg of
5-(1H-benzimidazol-2-ylsulfanyl)-furan-2-carbaldehyde 2.08 mmoles). The
mixture is heated at reflux temperature for 1 hour and cooled down to room
temperature. The-solution is concentrated and the-crude product is purified on
silica gel using DCM/MeQH (95/5) as eluent. 590 mg of pale yellow solid 44
are isolated (yield= 56%). Analytical LC/MS method A: (2-85% ACN/H,O
gradient over 7 min.) EIMS ([M+H]+): 505; RT: 3.79 min.

Example 45: 4-[5-(1 H-Benzimidazol-2-ylsulfanyl)-furan-2-yl]-7-(2-
hydroxy-3-piperidin-1 -yl-propyl)-2,4,6,7,8,9-hexahydro-pyrazolo[3,4-b]-
1,7-naphtyridin-5-one; compound with trifluoro-acetic acid



trifluoro-acetic acid WD 2007/ 012972 PCT/ 1 B2006/ 002734
37 H37 S--~ N 4-[5-(1 HBenzi mdazol - 473 474 4.25

woR@7Aa1rsul fanyl ) -furan-2-yl]- ~ OF OF PCT/IB2006/002734

10

15

20

7-pentyl-2,4,6,7,8,9- HN F/ O4 N N hexahydro H
pyrazol o[ 3, 4-b] qui nol i n- 5-one; conmpound wi th
trifluoro-acetic acid 38 S --4Q 4-[5- (| H Benzi ni dazol -
497 498 3,73 N 2-ylsulfanyl)-furan-2-yl] \ OO0
7-(2-fluoro-phenyl)- HN ( F 2,4,6,7,8, 9-hexahydro- N N
pyrazol o[ 3, 4-b] qui nolin FF ~Bi.5-0qe; conpound with F
OH trifluoro-acetic acid 3g_§é\)N -(1H- Benzi m dazol -
509 510 3.77 N 2-ylsu nyl nean- 2-yl] 0.

7- (2- met hoxy- phenyl ) - QN ® 2,4,6,7,8,9-hexahydro- N N
pyrazol o[ 3,4-bjquinolinyY H&EF\ 1 F T \0 5-one;
conpound with OH trifl yorojacetic acid 40 g

4-15-(Pyridin-2- 3 NO
yl sul fanyl ) -furan- N FN% 8, 9- hexahydr o-
o)
O&i_
F

300 mg of the solid 44 (0.59 mmole) is dissolved in 4 ml of DCM and 0.184 ml
of benzylchloroformate (1.3 mmole) is added, followed by 0.385 mi of DIEA
(2.36 mole) and 20 mg of DMAP (0.16 mmole). The reaction mixture is
shaken overnight at room temperature and then poured into 80 ml of a 10%
(le) solution of KH2804 and extracted twice with 40 ml of ethyl acetate. The
combined organic extracts are washed with brine, dried over MgSO, and
concentrated. The residue is directly treated with 10 ml of a solution of

.. TFA/IDCM _(50/50) . for 1 hour at room--temperature. - The -solution is -

concentrated under vacuum. Half of the resulting residue is dissolved in 2 ml
of ethanol and directly used for the final step. The solution is treated under
microwave irradiation with an excess of freshly prepared 1 -oxiranylmethyl-
piperidine (prepared by stirring 274 mg of epibromhydrin (2 mmoles) and
0.198 ml of piperidine (2 mmoles) in 10 ml of methanol overnight at room
temperature). The mixture is irradiated under microwave for 15 minutes at
150°C. The solution is concentrated and the resulting residue is purified using
a preparative HPLC. 29 mg of expected compound 45 are isolated
(vield=4%). Analytical LC/MS method A: (2-85% ACN/H,O gradient over 7
min.) ((M+H]+): 546. RT: 2.67 min.

Examples 46 a 50:

4-[3-(4-ChIoro-phenoxy)-phenyl]-7-(2-hydroxy-3-morpholin-4-yl-propyl)-
2,4,6,7,8,9-hexahydro-pyrazolo[3,4-b]-1,7-naphtyridin-5-one: compound
with trifluoro-acetic acid ( Ex. 50)
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20

HN F F pyrazol o[ 3, 4-b] quinolin- N N 5-one; conpound
with HHO O trifluoro-acetic acid WD 2007/ 012972

WESTHBR0D6/ 002734 38 41 S~N (1) 4-[5-(1 H 4RGT/IER006/002734

418.13 2.95 N Benzoi nm dazol-2 O ylsu

| fanyl)-furan-2-yl]- HN 4,6, 7, 8,9, 10- hexahydro-1~X N H
2H 1,2, 10-triaza o cycl ohept%\[f]lnden 5- HF OH one;
compound with trifluoro-acetic acid 42 5--<N

4-[ 5- (1H— 391. 07 392.07 2.58 N Benzoi m dazol -

AN uran-2-yl]- H

riaza-s- H-F.

idacen- 5-one;
acid43 01 --

4“Chl or 0- 435.-11 4367 M % 55+ O Cl

phes mﬁem%v] 6, 8 HN““ %%4 8, 9- RN
tetrahydro<l, 2, 6, 8, 9- FOpntaa of f vﬁl\f
cyci ogent a[ bj napht hal e  ne®5,¥-dione; conpound
trifluoro-acetic acid Anahyti g@(‘j M5 conditigps:

met hod A gradient 2 to 80 % ac

0.
O\QCI
OH
WU

itrilein74 in

0
Ho)J\gli
F

- Compound 50 is prepared using the same procedure as example 45 using 3-

(4-chlorophenoxy)-benzaldehyde as aldehyde . To a mixture of 1.07 g of N-
Boc-3,5-diketopiperidine (5 mmoles) and 415 mg of 3-aminopyrazole (5
mmoles) in 10 ml of ethanol is added 962 mg of 3-(4-

- chlorophenoxy)benzaldehyde (5 mmoles). The mixture is heated at reflux

temperature for 1 hour and cooled down to room temperature. The solution is
concentrated and the crude product is purified on silica gel using DCM/MeOH
(95/5) as eluent. 1.33 g of pale yellow solid 46 is isolated (yield= 54%).
Analytical LC/MS method A: EIMS ([M+H]+): 493; RT: 3.28 min (gradient 30
to 90 % acetonitrile in 7 min).

1.21 g of the above solid (2.46 mmoles) are dissolved in 20 m! of DCM and
0.184 ml of benzylchloroformate (4.92 mmoles) is added, followed by 1.6 ml
of DIEA (9.84 moles) and 20 mg of DMAP (0.16 mmole). The reaction mixture
is shaken overnight at room temperature and then poured into 80 ml of a 10%
(w/v) solution of KHSO4 and extracted twice with 40 mi of ethyl acetate. The
combined organic extracts are washed with brine, dried over MgSO4 and
concentrated. The crude product is purified on silica gel using a solution of
DCM/MeOH 98/2 as eluent. 1.6 g of desired compound 47 is isolated
(quantitative yield). Analytical LC/MS method A: EIMS ([M+H]+): 627; RT:
4.52 min (gradient 30 to 90 % acetonitrile in 7 min).
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* Anal ytical LC/MS conditions: nethod A gradient 30 to
90 % acetonitrile in 7 mn 5 Table2 WO 2007/ 012972

wWeANOBRED6/ 002734 39 Exenple 44 : 4-[5-(1  PCT/IB2006/002734

H Benzi m dazol - 2-yl sul fanyl )-furan-2-yl]-7-(tert-

but yl oxycar bonyl ) -2, 4,6, 7, 8, 9- hexahydr o- pyrazol o[ 3, 4-b
]-1, 7-naphtyridin- 5-one; cd@pound with
trifluoro-acetic acid N S_~YNO ONNNNOOO F
OYF F 5 To a mixture of 443 ng of

Ib%o%‘ﬂ‘"ct 4735 We’él Wgﬁ%ﬂ Al %F a(fol%m'gptfﬁ)l?éﬂlfﬁﬂéz?mr 9 hour

-am nopyrazo
%@@qn%gnﬁgra@we 5lie solution ‘is concentrated under vacuum. The

#ésblﬂig\g' ;Bﬂod@épis' g?(rgﬂlﬁe;bilﬁ ?ﬂh{:b) diUisiiy BOMMISOHELEA® s @Rient.
08 52 BB AL L i btobe TR o
Miethach AutRIMS i(B-€ld]+ge627,aRetl Binte:t2186 anirdradieht 30 te 90 %
Q‘T‘gtbf‘ﬁ"ﬁgggg n]'(?‘)5| lica gel using DCM MeCH (95/5) as

of pale yellow solid 44 are isolated
Aleld 569 . Anal tical LCMS nethod A: (2-85%
crelvbon ofr adi @et ob s (G:1nimmolelEiame 2(1vng] ©f :4-sgikanyimethyl-

orhdling. ( o&emm@e@ } ﬂg %ﬂe{h]anol is heated at reflux temperature for
u Y

d
PG ARet SeRling e ke BayiodBidB i of wisteE 2alstracted
tv\p(ye Mthl 5] &l 4f ICM1 Thermpilined drgarfie @xiracsoaponashad with 50

i LD 4 AT e el AR G247 RLLhRRgE 002732

The residue 49 is directly hydrogenated under hydrogen atmosphere using
0.01 mmole of palladium on charcoal. The reaction is stirred overnight and
then filiered on Celite®. The filtrate is concentrated and the crude product is
directly purified using preparative LC/MS method A. 45 mg of desired
compound 50 are isolated (yield=85%). Analytical LC/MS method A: [M+H]+):
536, RT: 3.77 min (gradient 5 to 85 % acetonitrile in 7 min). -

Examples 51 and 52;

4-[5-(1H-Benzimidazol-2-ylsulfanyl)-furan-2-yl]-9-(2-hydroxy-3-
morpholin-4-yl-propyl)-2,4,6,7,8,9-hexahydro-pyrazolo[3,4-b}-1,7-
naphtyridin-5-one; compound with trifluoro-acetic acid (ex 52)
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NO OF F F 300 ng of the solid 44 (0.59 mmole) is
dissolved in 4 nl of DCM and 0.184 ni of

whewzpiomn or of ormate (1.3 nmole) i s added, f ol POIERROGH002734

0.385 m of DIEA (2.36 nole) and 20 ng of DVAP (0. 16
mol e). The reaction m xture is 5 shaken overni ght at
roomtenperature and then pd@red into 80 m of a 10%
(Wv) solution of KH2SO4 and extracted twice with 40
m of ethyl acetate. The conbined organic extracts

R’ e suistirtofB0 mgdsf cbenpdlinidesls (O ¢fm%@(?jn Wﬁ'e of E1OH gl 1 ml
$IBEF"YY B, 2 e O Arimauimethyimeipholings (3118 mmels). The

%Iluﬁlcvbm heatedpﬂ réi0ut@ undeemicrolvave dmadiation 36 20 minutes. The

Ml Eoriorfafed afAHE Tegite i Rurlidd o ihirariratiyg Loms
@wdr o chrapwmfmmslsewenTMn@atsm with & misoft a SEFRDEMAE0/50)
SBImicm/\@dreﬂ hoadiadtro8mm ‘fé PefureX PF&&EHMS ppurified by

eBRRIRG LM yRRnGT A, shyalar s qwif’ag)aranaonam%em-

ZE%bfArmlytmal 4CAaS(ethool RS(IM”'H]“L)O 548, RIT: v8adaie gradient 5 to
335\/«90 p}“gﬂ 9q,m 5 tenperature). The m xture is

|rra ‘crowave for 15 mnutes at 150C.
The soI ution |s concentrated and the resulting residue

Exarpple 53 A 4Ehlarepbenoxy)-pberplla-(35- drg\elhyl isoxazole-

A SOOI T i sor
cmpoyn ﬁ‘i’\‘i rifipprepeetic RT: 2.67 min. 20 Exanpl es
46 a 50: 4- [3 (4-Ch boro phenoxy) - phenyl ] -7-(2- hyd

r oxy- 3- m)rphol 4=y _—propyl ) - o
2,4,6, 7 8 he - zol o[ 3, 4-b] -1, 7™@napht yri di n-
5- one; npa@ th t ugr o- acetic d_£ Ex. 50)
WO 2007/ 012972 PCT/ I 8200/00734 41 0 |F~FHN N N I
NyOHN NNH HN N HA Y o}
HN_ | N
53 N Y

To a solution of 26.3 mg (0.05 mmole) of compound 48 in 0.5 mi of DCM are
successively added 12 mg of 3,5-dimethylisoxazole-4-carbonyl chloride (0.75
mmole), 16 pl of DIEA (0.1 mmole) and 5 mg of DMAP ( 0.04 mmole). The
reaction mixture is stirred overnight and then poured into 20 ml of water and
extracted twice with 10 ml of DCM. The combined organic extracts are
washed with brine, dried over MgSO,4 and concentrated. The resulting residue
is dissolved in a mixture of 1 ml of methanol and 0.1 ml of acetic acid. The
compound is hydrogenated using Pd/C under hydrogen atmosphere. After 20
hour hydrogenation the mixture is filtered on Celite® and the filtrate is
concentrated under vacuum. The crude product is purified by preparative
LC/MS (method A) resulting in 2.3 mg of product 53. (yield=7.4%) . Analytical

method A [M+H]+): 516. RT: 4.45 min (gradient 5 to 85 % acetonitrile in 7
min).

The following compounds have been prepared the same way:

Exam | Structure Compound name MW  of | EIMS LC/MS
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HOO 49 50 HO F

47 48 ccc,

o0 HN N N NY HNC N, , t N
~01F F Conpound 50 is prepared

OH OHNH/

w@ging1ene same procedure as exanpl e 45-usi ng BET/IB2006/002734

(4- chl or ophenoxy) - benzal dehyde as al dehyde .

T

0o a

m xture of 1.07 g of N- Boc- 3, 5-di ket opi peridine (5

mmol es) and 415 ng of 3-am
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yrazole (5 5 mol es)
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M-rated-

4.34
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Jrlfled on silicd
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RRoR IR
ety v8.a¢a-oni t 1
O@@z!o%o{zga%]onylfnz
2,4,6,7,8,9-hexahydro-
pyrazolo[3,4-b]-1,7-
naphtyridin-5-one;
compound with trifluoro-

acetic acid

1
e yield).
1) :

. gel
569 g of

627:
ilein

ng a
BEOSi 1 eq

RT:
7 mn).

14.5

56

4-[3-(4-Chloro-
phenoxy)-phenyl]-7-(6-
chloro-pyridine-2-
carbonyl)-2,4,6,7,8,9-
hexahydro-
pyrazolo[3,4-b]-1,7-
naphtyridin-5-one;
compound with trifluoro-

acetic acid

532

533

4.66

Analytical LC/MS conditions: method A, gradient 5 to 85 % acetonitrile in 7

min

Table3




Product 47 is treated with 20 m of a solution of

TFA/ DCM (50/50) for 1 hour at roomtenperature. The
wa@eloaviom i s concentrated under vacuum The rBGUIR2006002734

product is purified on silica gel using DCM MeOH 90/ 10

as eluent. 0.91 g of expected conpound 48 is isol ated

(yi el d=64% . Analytical LCM® 5 method A: ElI MBS

([MrH] +): 527; Ret. Tine: 2.66. mn (gradient 30 to 90

% acetonitrile in 7 min). Asolution of 53 ng of 48

EQapieo! e)s7and F1agBtyi-5-@xERRRY. )- 2% 146.7,8,9-
B Ao oo i

triflpono-acetieteicBO0 nl of water and extracted 10 twi ce
with 50 M of DCM The conbi ned organic extracts are

washed wwth 50 mM 0&.0.86 , Wth brine, dried over
MySO4 and concentr The residue 49 is directly
hydr ogenat ed un hy d

nmol e of pal | adiim on charcodl .
stirred overni ght and then fj!tgre#n lite(r). The
filtrate is concamratad and tjie cyude product is 15
directly purified using\pee ati vR_LC/ M5 nmet hod A 45
ng of desired conpound 50 afje i3ol ajfed (yiel d=85% .

Anal ytical LC/MS nethod A: [MtH +): 0536, RT: 3.77 mn
(gradient 5 to 85 %acetonitrile in 7 mn). Exanples

fé@iﬁg'iuﬁqgﬁé’?}.[é?@{%ﬁ apele) qfcameeund 48 in oL gy Hf RGM are

chg@ssivgly added 6 pl of acetic anhydride (0.06 mmole) and 16 i of DIEA
%PL Pl blléyﬁh% Egﬁ{t@ﬁ?ﬁ%?s’ﬂ?rgéooﬁlgmggtgalgcg ﬁgngﬁdc{ ﬁ\tg ¥oAhPLPater.

- The mixbie. igcextiacted itwiceewits 215 mikef RG34, The @mbined Gganic
éxtactsitdre Nvabhdd With & 10MSolltidA of Potddsitth Qinflirddefosuifate,
\Nate)r, dried over MgSO,4 and concentrated. The crude product is directly
hydrogenated under hydrogen atmosphere using Pd/C as catalyst. The
reaction mixture is stirred overnight and then filtéréd on Celite®. The filirate is
concentrated under vacuum and the resulting residue is purified by
preparative LC/MS (method A). 1.1 mg of desired product §7 is isolated (
yield= 4%). Analytical LC/MS method A: [M+H]+): 435. RT: 3.71 min (gradient
5 to 85 % acetonitrile in 7 min).

Example 58: 9-Acetyl-4-[3-(4-chloro-phenoxy)-phenyl]-2,4,6,7,8,9-
hexahydro-pyrazolo[3,4-b]-1,7-naphtyridin-5-one; compound with
trifluoro-acetic acid
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o FF~O 51 52 WO 2007/012972 PCT/1B2006/ 002734 43
To a solution of 50 ng of conpound 44 (0.1 mmole) in 1

workooo01BrOH and 1 m of DVF is added 21 ng of PCT/IB2006/002734

4- oxi ranyl met hyl - nor pholine (0.15 nmole). The

solution is heated at 150 C under m crowave
irradiation for 20 nminutes. 4he solution is
concentrated and the residue is purified using
preparative LC M5 5 nethod A Conpound 51 is then
treated with 2 m a0 TEA( DCM ( 50/ 50)0 solution for 1
hour at roomtenp
purified by pgeps
compound 52 are |solated (lyi efjd=
LG MS nethod A ([ M+ :
5to 85 @bacetonltrHN
4-13-(4-Ch N

| oro- phenoxy)-phenyl]-?- 5-dinethy§ I soxazol e-

4-car bonyl ) -2, 4, 6, 7, 8, 9-%exahydr o- py %zolo[3,4-b]-1,7-
naphtyri di n-5-one; conpound with trifluoro-acetic

B abdutidd of25 mg {0.098 sl ngliz!ol\#f'i‘)oﬁdégunu 4é"np 1Q. 5T§1I ¥f f DM are

|
ol e 1 BofSoslz aniosiiada Thoielond 35 1l of DIEA
(8,5 minoted hihessalation ds 4tigeuabanydors htbﬁf;iéi‘ﬁtdr@ 6P 2 h grs and

Sl 50 b i L Bl Gl 3o

Tmaewngme @anivcextranls ace ivasbed Ovith a dn%wablemoami potassmm
cﬁ%ﬁdr@@éﬁ&sdlféﬂté&wd’%a\férlgrlé%o@ér '%%ba Andc &gs%n@gg%q/ The crude

organirc extr ar e

SN 'r%ﬁcgﬁ?@t with friel e JEAYPGY! K@@/ﬁﬂh@cﬂﬂlqnsat room
telmecat?mdform MO, XTHé @m&fu(;% r:éﬂcoﬁﬁeﬁﬂtaagﬁ{adt eg%ucgllui'n Thd the
oG5SR phBfed iR B atve kUM dmeton A). 2 mg of
depifed qeraductobs teire isdlatad ¢ yield# i5206) Fhayticae LTS ncthsd A:

ety isb2Re sas T FGALIA S0 wadea Rl o e hde

proéuct I's puri pre tve
esulltg in 2 3 of product 53. sfyl el d=7. 4% .
gp [5-( -Benz|m|dazol-2-ylsu anyl)—furan-z-yl]-S -methyl-

2,4,6, 7 8,9-hexahydro-pyrazolo[3,4-b]Jquinolin-5-one; compound with
trifluoro-acetic acid

e final 5

(rret d A 19 ng of
299 . IAnaIytlcaI
2.58 mn (gradient
10 Exanpl e 53:

To a solution of 30 mg (0.075 mmole) of compound 3 and 14 pl of methyl
lodide (0.225 mmole) in 1 mi of DMF is added 31 mg of potassium carbonate
(0.225 mmole). The solution is stirred for 20 hours at room temperature and
poured into 20 ml of water. The mixture is extracted twice with 15 ml of DCM.
The combined organic extracts are washed with brine, dried over MgSO, and
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25 method A [MtH] +): 516. RT: 4.45 mn (gradient 5 to

85 % acetonitrile in 7 mn). The foll ow ng conpounds
whaone/olmwen prepared the sanme wa : Exam Struct uP€I/IB2006/002734

Compound name MW of EIMS LC/Ms WD 2007/ 012972

PCT/ 1 B2006/ 002734 44 ple expected ([ MH +) RT nunb

conpoun (min) er d 54 o 4473-(4-Chloro- 487.90 488

4.34 T o CI phenoxy)-phenyl]-7- HN ~ "N

édrﬁ:‘égﬁéfége ﬁﬁ%ﬁﬁ@(‘%‘%at’gt i §|.n]\1|| @f @regab?tlvle LC/MS (method A).

%Bp'wgypf egirgd oW@dUCt:éﬂp@EﬂwdﬁQ}ﬁtﬁ‘ﬂ tyialds Bf6p- Analytical LC/MS

TR, AT ITRIRS BB 0 8 o o
s o diazoie-5-car bonyl ) O2,4,6,7,8,9-hexahydr o-

FF OH pyrazol o[ 3, 4-b] -1, 7- naphtyridin-5-one,

Exampplend wi 60: t ri f3-(80xa2e1,6,7,89:bxabydiolpyrazolo[3,4b]-1,7-

ﬁ'a)ﬁl')ﬁyf"ﬁfrgl' Sg\lEﬂgﬁgﬂéér?brﬁeﬁ]%xyobghzﬁpﬁgnzamlde, compound

with tri Iuoro-acetlc acid
0
N/\©\ F
H F

Preparation of the aldehyde: to a soluton of 300 mg of 3-
carboxybenzaldehyde (2 mmoles) and 382 mg .of . 4
trifluoromethoxy)benzylamine (2 mmoles) in 5 ml of DCM is successively
added 540 mg of 1-hydroxybenzotriazole (HOBt) (4 mmoles) and 0.63 mg of
diisopropylcarbodiimide (DIC) (4 mmoles). The reaction mixture is stirred
overnight at room temperature and then poured into 20 ml of 10% KH.SO,
solution. The mixture is extracted twice with 15 ml of ethyl acetate. The
combined organic extracts are washed with 20 ml of waterand 20 ml of brine,
dried over MgSO, and concentrated giving 670 mg of 3-formyl-N-(4-
trifluoromethoxy-benzyl)-benzamide (yield=85%). Analytical LC/MS method A:
(IM+H]+): 324, RT: 5.24 min (gradient 5 to 85 % acetonitrile in 7 min).
Compound 60 is prepared as described for example 2 starting with 21.3 mg of
of N-Boc-3,5-diketopiperidine (0.1 mmole), 8.3 mg 3-aminopyrazole (0.1
mmole) and 32.3 mg of 3-formyl-N-(4-trifluoromethoxy-benzyl)-benzamide
(0.1 mmole) in a mixture of 0.5 ml of ethanol and 0.5 m! of DMF, resulting in
22.5 mg of product 60 after purification by preparative LC/MS. (method
Ayield= 38%). Analytical LC/MS method A: ([M+H]+): 484, RT: 2.51 min
(gradient 2 to 80 % acetonitrile in 7 min).
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HN Nj-NCl chloro-pyridine-2 N NF HO o
carbonyl)-2,4,6,7,8,9- F off hexahydro-

wW@apwonf 3, 4-b] -1, 7- naphtyridi n-5-one; conpPCATB2WA/(02734

trifluoro- acetic acid Analytical LC M5 conditions:
method A, gradient 5 to 85 % acetonitrile in 7 mn
Tabi e3 WD 2007/ 012972 PCT/ | B#006/ 002734 45 Exanpl e
S7:
7- Acetyl - 4-[ 3-(4-chl oro- phenoxy) - phenyl ]-2, 4,6, 7, 8, 9-
BR¥Atpler 0- penazol og354%g- IidioyHaSe A1.7-
co “‘“"ug oL f@i?’g& g%?ﬁgﬂgﬁ%@gﬂ%%ﬁggolowb] 1.7
Raphpyridip-4-y)-($;trigugromgethaxy-bengy)-benzamide; . epmpound
with fifludrocangtivuacid48 in 1 nml of DCM are successively
added 6 pl of acetic anhydride (0.06 mmle) and 16 pl
of DIEA (0.1 mmole). The solution is stirred
over ni ght and poured . ntig 20 m_.of gvatgr. The m xture
is extracted twce 1N m @l N<Ehe conbi ned
organic extracts a hed wit¥ a F0% sol uti on of
pot assi um di hydr ogengsuljfate, 10 water, dried over

8.~ e crude product is directly
‘ at nosphere using Pd/C as
catal yst. The reélctNON™y ¥t ure -is-storred overni ght
and then filtered onHCeIite(r) The filllrate is
concentrated under €acuum and t he r@edl Ty residue is
purified by preparative LC/MS (nethod .. 1.1 ng of
desired product 57 is isolated (

Compound 61 was prepared using the same procedure as described for 60

starting with 3-(trifluoromethoxy)benzylamine. 25.5 mg of desired compound

were isolated after preparative LC/MS (method A, yield= 43%). Analytical
LC/MS method A: [M+H]+): 484, RT: 2.47 min (gradient 2 to 80 % acetonitrile
in 7 min).

Example 62: 4-(5-Ox0-2,4,6,7,8,9-hexahydro-pyrazolo[3,4b]-1,7-
naphtyridin-4-yl)-N-(3-trifluoromethoxy-phenyl)-benzamide; compound
with trifluoro-acetic acid

Preparation of the aldehyde: to a solution of 300 mg of 4-
carboxybenzaldehyde (2 mmoles) and 382 mg of 3-(trifluoromethoxy)aniline
(2 mmoles) in 5 ml of ethyl acetate is added 830 mg of
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15 yield= 4% . Analytical LC M nethod A: [ MrH| +):
435. RT: 3.71 min (gradient 5 to 85 %acetonitrile in

wQ@ 200710)297Exanpl e 58: PCT/IB2006/002734

9- Acetyl - 4-[ 3- (4-chl or o- phenoxy) - phenyl ]-2, 4,6, 7, 8, 9-
hexahydr o- pyrazol o[ 3, 4-b] -1, 7- napht yri di n- 5 one;
conpound with trifl uoro- acéﬁlc acid 20 WD 2007/012972
PCT/ 1 B2006/ 002734 46 HOF F ci Co F HN N~ N NH

@%yéghér@cﬁ rﬁ%ﬂuﬁ M@fog%ésucces 0@% F@H%Jgg}u éﬂﬁlﬁe@ﬂg%d at
&t overaiahy anddben poriedrnie 89 rahef |-|b¢l $ﬂ'U1I!§P"E,5lp he mixture is
énirdotad twibe withl 30 hitiof bﬂ*g@bbétbﬁéi e é&ﬁﬁhbarmgémwxﬁacts are

ettt SRHL S Ly GRS 20", B £5 sirpfethigluton ot sodium

hicabionate argh firineg xdrieat tavearMgBashand wedrtentrd@d. The crude
t

BRHLt o8 By Stiod B¥F | SRARPS S G0t Tty n-6-

frijuerionethoyy-pheayl-henzamide (yieldF38%y Bomiytiel 36}/MS method

AROMEHPR): 340" RIS OO (it 536 gb %%’conﬂ?fl‘et [A bR

is concentrated under vacuum an theleO resu hl ng

d f S t
S8rrg it 2eEE e o recirbie 83o8vas T Tramele) Grd g the same
grdegduranaisy exanipld. 2 M220¢tihgd ofk: probNH—l]GE) ‘wékréS obltdlined after
@égr%@ é@?@i@ﬂ{e@%& R, %ﬁek{"-a&f%?”h biytigal Lcim® Method A:

' #irBaRdl 28 yminu(gradien; 2 toBArte zoptdniilerint hiynin).
2 4 6, 7, 8, 9- hexahydr o- pyrazol o[ 3, 4- b] qui nol i n-5- one;

mw%g\ekéknpib'é weid dutaiRdasitd thetsdrfle Brodbdure: S

N OO0
Exam Structure Compound name MW of EIMS LC/MS
ple expected | ((M+H]" [ RT
numb compoun | ) (min)
er _ ] . d .
63 3-(56-0Ox0-2,4,6,7,8,9- 469.43 470 2.57
hexahydro-
pyrazolo[3,4b]-1,7-
naphtyridin-4-yl)-N-(4-
trifluoromethoxy-phenyl)-
benzamide; compound
with trifluoro-acetic acid
64 3-(5-Ox0-2,4,6,7,8,9- 469.43 470 2.58
hexahydro-

pyrazolo[3,4b]-1,7-
naphtyridin-4-yl)-N-(3-
trifluoromethoxy-phenyl)-

benzamide; compound

with trifluoro-acetic acid

Analytical LC/MS conditions: method A, gradient 2 to 80 % acetonitrile in 7
min
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O HNI HOF NNFF 59 To a solution of 30 ng
(0.075 mmol e) of conpound 3 and 14 pl of nethyl

wo oe7deo(D. 225 mMmole) in 1 nl of DVF i s added BAT/MRo@#H002734

pot assi um carbonate (0.225 mole). The solution is
stirred for 20 hours at roomtenperature and 20 poured
into 20 i of water. The mi¥lure is extracted tw ce
with 15 mi of DCM The conbi ned organic extracts are
washed with brine, dried over MgSO4 and WO 2007/ 012972
PCT/ 1 B2006/ 002734 47 concgjHié gt ed. The crude product
is purified by preparative LCOMS (nmethod A). 2.2 ng

Ekafipid (65 FOHIBRO-AER B0 .15 S-hefahysro birazptataab

1 @rl‘!ﬁpiﬁurldm-ﬂwlﬁ-ﬁhwyﬂdimmndlee compoumnd With inﬁnéﬁiﬂa&etlc
&84 3- (5-Oxo-2, 4,6, 7, 8, 9- hexahydr o- pyrazol o[ 3, 4b] -
naphtyridin-4-yl)-N(4-trifluoromethoxy-benzyl) - benzam

i de; conpound wth trifluoro-acetic acid O HI \ F\/F
O~F HNNHNHO 60 reparation of the

al dehyde: to a solutig of 3- 10

car boxybenzal dehy _d and . 382_ ng of - 4-(
trifluoronethoxy)be am. e (2 moles) in 5 nmM of DCM
is successively added 54p ng of

1- hydr oxybenzotri g "» (4 mmPes) and 0.63 ny
' d‘j\l (DO M#ﬂgfes) The
' over ni ght laF room

of diisopropyl ¢&cb

reaction mixture 5 SN

tenperature and then b'oured into 20 m Fof 10% KH2SO4
15 solution. The mxture is extracted twice with 15 ni
of ethyl acetate. The nbi ned organic extracts are
washed with 20 ml of waterand 20 m of bri ne,

Preparation of the aldehyde: to a solution of 242 mg of 3-aminobenzaldehyde
(2 mmoles) and 250 pl of 4-chlorobenzoyl chloride (2 mmoles) in 5 ml of
DMF is added 700 pl of DIEA (4 mmoles). The reaction is irradiated in under
microwaves at 110°C for 10 minutes. The precipitate formed is filtrated and
washed with methanol. 670 mg of 4-Chloro-N-(3-formyl-pheny!)-benzamide
are isolated as a white solid (yield=85%) . Analytical LC/MS method A:
([M+H]+): 260

Starting with 26 mg of the above aldehyde (0.1 mmole) and using the same
procedure as for example 2, 25 mg of product 65 were obtained after
preparative LC/MS (method A, yield= 53%). Analytical LC/MS method A:
(IM+H}+): 420, RT: 2.14 min (gradient 2 to 80 % acetonitrile in 7 min).

Example 66: 4-ChIoro-N-[5-(5-0xo-2,4,6,7,8,9-hexahydro-pyrazolo[3,4b]-
1,7-naphtyridin-4-yl)-thiazol-2-yi]-benzamide; compound with frifluoro-
acetic acid
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dried over MgpSOH and concentrated giving 670 ng of
3-fornyl-N-(4- trifluoromethoxy-benzyl)-benzam de

W@ gi0ehtko85% . Anal ytical LG/ M5 nmethod A ([ MPEHIB2006/002734

324, RT: 5.24 min (gradient 5 to 85 % acetonitrile in
7 mn). 20 Conpound 60 is prepared as described for
exanple 2 starting with 21. 35frg of of

N- Boc- 3, 5- di ket opi peridine (0.1 mole), 8.3 ny

3-am nopyrazole (0.1 mole) and 32.3 ng of

3-fornmyl -N-(4-trifludfonet hoxy-benzyl)-benzanide (0.1
mole) in a mxture of~® 5 mM of ethanol and 0.5 ml of
DMF, resulting in fZa 5 agr\of producy 60 after
purification by pr pat§ vgl LO MS. ( I"pd 25 Ayield=
389 . Analytical Lg LA @b 484, RT:
2.51 mn (gradi €t 2 cetonit e|n7mn).
WD 2007/ 012972 PCT/ HR2006/ 002734 48 arrpl e 61:
3-(5-xo-2, 4,6,7,8,09- R NsYrazol of 3, 4b] - 1, 7-
naphtyri di n-4-yl)-N-(3-trHfl uor onet hoxy-benzyl ) - benzam

i de; compound w th trifluorof&cetic acid 0O HlI ~ o rF
0Oi F HNNNH HO 61 HOF F F5Corrpound61vvas
CORRAIUAE 66 Wil gocﬁ B Qe&’e%{)gﬁ‘? r 65,

{ th
366 ha it chloral Esf orwé‘/?&uag@?&?ﬁé@eg%%maé“&armpmd from
5B Vg (otet Dachiko-thibebles- é&‘&ldeﬁ%éy@ &tholeb{aMa 956 hechs 4-

Q&Ig%&ﬁ’gﬂng/ﬁ tgﬁgriq)e Fimfn w'%Q('%%/g) %alﬁca? Lé?Mé method A:

dMasleR @82, RT6 671@Bnin Kgmdleml Qderaﬂ%zaﬁet{)r&trﬂé]n I.miin). Starting

AR )l P R R b8 e

compound 66 were isolated after punf“ catlon by preparatlve LC/MS (method -
A, yield= 28%). Analytical LC/MS method A: ([M+H]+): 427, RT: 2.53 min
(gradient 2 to 80 % acetonitrile in 7 min).

- Example 67: 1~(4-Chloro-phenyl)-3-[3-(5-Ox0-2,4,6,7,8,9-hexahydro-

pyrazolo[3,4b]-1,7-naphtyridin-4-yl)-phenyl]-urea; compound with
trifluoro-acetic acid

R_R

oo : Cl
N T T 0
F

67

Preparation of the aldehyde: a mixture of 360 mg of 3-aminobenzaldehyde
(0.3 mmoles) and 460 mg of 4-chloro-phenylisocyanate (0.3 mmoles) in 3 m!
of DMF is heated under microwave irradiation at 110°C for 10 minutes. The
precipitate formed is filtered giving the desired 1-(4-Chioro-phenyl)-3-(3-
formyl-phenyl)-urea. Analytical LC/MS method A: ((M+H]+): 351, RT: 5.30 min
(gradient 5 to 85 % acetonitrile in 7 min).
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25

FFO HOF H62 F HN15 HIN Preparation of the
al dehyde: to a solution of 300 ng of 4-

w@ anboxybenzal dehyde (2 mmol es) and 382 ng of PCT/IB2006/002734

3-(trifluoronethoxy)aniline (2 mmles) in 5 m of
ethyl acetate is added 830 of WD 2007/012972

PCT/ 1 B2006/ 002734 49 di cycl¥®hexycarbodi i m de (DCC) (4
nmol es). The reaction mxture is heated at 60C

overni ght and then poured into 60 m of 1 N HC

%@rﬂﬁ%%h ﬁ"ﬁ‘?ng?’“oftth%%bb% afdnégvyﬁét(gq Fhh6ie %H%s’%ﬁg He same

acet e_caonb organi c ex

M&ﬁ%yﬁmﬂsh B EXAMPE Ratdr MGOfPregucs 64 \wees ez!ptalned after
srelpatative LC/MISd (metHoddiA; ayibiaral 2%3nAnaiyios L@f/M@' n@étﬁéd A
@ﬂﬁ ﬂaqés gchﬁﬁﬁ'@“g%?g%t fto%% %pro rNir jgi %lh

trifl uoronmethoxy-phenyl)-benzam de (y| el d=389%) .
Bxample cal 687 V5 né+(Bddxo-2;4,6]7\8;8hexatiio-pyraz6ld§d,4b]-1,7-

igi{xgﬂy?i:]cﬂﬂl 'gf) I@-&l@rnﬁﬁo@rﬂ@ﬁ*&ﬁ}bghbhg‘)Cﬁ]ﬁqnzzg'ﬂe%lffnamlde
POy sti" b'qrﬁea%e&’ﬁeac'ﬂo procedure as exanple 2,

22.3 nmg of product 62 wer e obtai ned after preparative
LG MS (nethod A vyiel d—.,4,?,0/() Anal ytical LC/ M5 net hod

A ([MH +): 470, RIO=9:8 \ (gradient 2 to 80 %
acetonitrile in 7 mn) he o N exanpl es were
obt ai ned using the sa ocedur e\ lxam Structure
Conpound name MWV of EMNG-LG M5 Fpi expect ed ([ M+H| +
RT nunb conpoun ) (mn gr 63

3-(5-0xo0-2,4,6,7,8,8 S 47025’7 HhexahydroO

pyrazol o[ 3, 4b] - 1, . = NHNnapht ,dlkqu 4-yl)-N-(4- H
FF O trifl uoronmet hoYy- phenyt) - ({}I pzam de;
68

conpound

Preparation - ‘of the aldehyde: to a mixture of 610 mg of 4-
chlorosulfonylbenzaldehyde (3 mmoles) and 460 mg of 4-
trifluoromethoxyaniline (3 mmoles) in 2 ml of dichloroethane is added 2 ml of
pyridine (25 mmoles). The reaction mixture is stirred at room temperature for
S hours and then poured into 100 ml of 10% HCI solution. The mixture is
extracted twice with 30 ml of DCM. The combined organic extracts are
washed with 30 ml of water, 30 ml of a saturated solution of sodium
bicarbonate and brine, and the solution is dried over MgSO, and
concentrated. The crude product is purified on silica gel using DCM/AcOEt
90/10 as eluent. 048 g of 4-formyl-N-(4-trifluoromethoxy-phenyl)-
benzenesulfonamide is isolated as a white solid (yield=47%). Analytical

LC/MS method A:([M+H]+): 346, RT: 5.53 min (gradient 5 to 85 % acetonitrile
in 7 min).

Starting with 34.5 mg of the above aldehyde (0.1 mmole) and using the same

‘procedure as in example 2, 19 mg of product 68 were obtained after

preparative LC/MS (method A, yield= 31%). Analytical LC/MS method A:
(IM+H]+): 506, RT: 2.56 min (gradient 2 to 80 % acetonitrile in 7 min).
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with trifluoro-acetic acid 64 | 3-(5-0x0-2,4,6,7,8,9-
469.43 470 2.58 | N OCF hexahydro O

wW@0apwonf 3, 4b] -1, 7- "N NH napht yndi n- 4- Yl ) - N- PGI/1B2006/002734

FF\ 10 trifluoronmethoxy-phenyl)- F OH benzam de;
conpound S with trifluoro-acetic acid Anal ytical
LC M5 conditions: nethod A, qu’r adient 2 to 80 %
acetonitrile in 7 15 mn WO 2007/012972

PCT/ 1 B2006/ 002734 50 Table 4 Exanpl e 65:

Bx4inpds 0- N603- (5-N3(@-('§hldrcﬁ ReRyR-A@Eoxeds g 637r83§-%%ﬁ%dro-

i.n zam dé:” ¢o
Aol A0RL o qus@ Sany Rpvnd
withrtrifluaroradeticcadid Prepar ati on of the al dehyde to a
solution of 242 ng of 3-am nobenzal dehyde (2 mmol es)
and 250 pl of 4-chl orobehzoyl chloride (2 moles) in 5
m of DWW is added 70®D-giNOf ~DQ EA (4 mol es). The
reaction is irradiated i @ m crowaves at 110C
for 10 m nutes. The pr grmed is filtrated
and 10 washed with net 670 ng of
4- Chl oro- N- ( 3-f or nyl - phe yI -benzag de are isolated

as a white solid (yi Anal tigal LC/ MS net hod
A ([MrH +): 260 Btartin lvviﬁh f the above
' the s

69

Product 69 was prepared using the same procedure as described for example

. 68. 450 mg of N-(4-Chloro-phenyl)-4-formyl-benzenesulfonamide were

prepared from 256 mg of 4-chlorosulfonylbenzaldehyde (3 mmoles) and 250
Ml of 4-chloroaniline (3 mmoles) (yield= 51%). Analytical LC/MS method A:
(IM+H]+): 296, RT: 5.20 min (gradient 5 to 85 % acetonitrile in 7 mln)

Startlng from 29.6 mg of the above aldehyde (0.1 mmole) and using the
same procedure as in example 2 18.8 mg of desired compound 69 were
isolated after purification by preparative LC/MS (method A, yield= 33%).
Analytical LC/MS method A: ([M+H]+): 456, RT: 2.28 min (gradient 2 to 80 %
acetonitrile in 7 min).

Example 70: 4-[5-(5-Methyl-1 H-benzimidazol-2-ylsulfanyl)-furan-2-yl]-
2,4,6,7,8,9-hexahydro-pyrazolo[3,4-bjquinolin-5-one; compound with
trifluoro-acetic acid compound with trifiuoro-acetic acid




procedure as for exanple 2, 25 ng of product 65 were
obtai ned after 15 preparative LC M5 (nethod A, vyield=
WG 3y/0128mal ytical LG MS method Ar ([ MHH| +) @ 4POI/IH006/002734

2.14 min (gradient 2 to 80 % acetonitrile in 7 mn).

Exanpl e 66: 4

4- Chl oro- N-[ 5- (5- Oxo0- 2, 4, 6, ? 8, 9- hexahydr o- pyrazol o[ 3,

4b] 1, 7-naphtyridin-4-yl)-thiazol -2-yl]-benzam de;
onpound with trifluoro- acetic acid W 2007/012972

RreITAI20 0% mezarleehycm to0a HONHRINQ 6,82 G1GF 2-erddbté-Fmethy
b@Hzﬁh;B'az&ie GOmrIBURd (?@nlv\@gd@r‘glggr ggacfﬂ?e' 904 g 2 Bdtium

edure as descrlbed
h§ dE‘ﬁ‘P SHEPRPSIB0 (B Hysuspensies in ipelal iodh (R mdeleak rTehe reaction
nmxleme@ﬁeit@drat réfitx t’é]n%éérlature for % réour Tpe ixture is, then cooled
5 tgggﬁhn%ﬁﬁ%%ﬁ%%ﬁah f? gdﬁtrq furalelelh (3 yareplgs) 6@ mi of
Thifalisy added dImIbWBenﬁ'hBQ@aétlon olikdurd 9 stlﬂ&? fof% h8url8nd then
S BT Ol DRGNS Hipd ey 75 mi o
Et@bce)Th elsombimeobprmc rea«ltactsoarﬂ)wva‘sl%@ waheb,{naezlg aiied! over
Mg‘S@I alﬁdrééﬁdé%ttﬂafé"ﬁ byh rcm?édiﬁg I%Lp _ gel-lising
o DkhdeQR’ 475" %' Berk cho720: %@%%uef “ﬁfjammz’u 2.
yisuifanylEkaantZcarbaldeh |solated as a bbaci[f %\ﬁs%x solid
BT NG e '73952%? gietaoh 4 iy hsfanyabe. b, 5,64 min

ﬁdovﬁot% agetonitrieiro7 agia).ic acid HY 0 cl  HN N NH
o F HO

Starting with 51.7 mg of the above aldehyde (0.2 mmole) and using the same
15 procedure as in example 3, 48.5 mg of product 70 were obtained after

preparative LC/MS (method A, yield= 46%). Analytical LC/MS method A:

((M+H]+): 418, RT: 2.48 min (gradient 2 to 80 % acetonitrile in 7 min).

Starting from the ab“ove'a'ldehyde, the follrowing examples 71 and 72 were
obtained andusing the procedures described in examples 2 and 4
20 respectivel

Examples | Structure MW of | EIMS LC/MS
expected (IM+HT") | RT
compound (min)

71 418.48 419 2.48

4-[5-(5-Methyl-1H-benzimidazol-2-
yisulfanyl)-furan-2-y1}-2,4,6,7,8,9-
hexahydro-pyrazolo[3,4-b]-1,7-
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wW@RoodHcDr o- phenyl i socyanate (0.3 mmol es)

F F 67 15 Preparation of the al dehyde: a m xture of

360 ng of 3-am nobenzal dehyde (0.3 mmoles) and 460 ny

i N BCTMB20@{002734
DMF i s heated under m crowave irradiation at 110C for

10 mnutes. The precipitate forned is filtered giving
the desired 1-(4-Chloro-pheryl)-3-(3-

formyl-

henyl)-urea. Analytical

LC/ M5 net hod A:

([ MH +)

acetonit

nejﬁ:ﬁiynd'?ﬁ% 05182300%6%% (vggn’;

PCT/ 1 B2( rwumejam icasidst arting with

dient 5 to
D72
27 nmg of t

85 %

he abovd

al dehyde (0.1 nmol e) and using the

T2 exanple 2, 23 ng f{f

pr epar at

LC/ M5 met hod A= ([ M

2 to 80

11 H O=
F F 64
610 ng ¢
and 460

A, yield=
435, RT:
mn). 5
9-hexahydro- pyra
N« (4-trifluoronet
und with triflu

ive LC/ I\/S{-((E

D Prepaﬁbtlon of the aldehyd
pf 4- 10 chl orosul fonyl benza

5alfe pProce

pr oduct 67 weags@st ai ne

429 . Anal
2.26 mn (

ol of 3, 4b]
noxy- phenyl
Dr 0- acetic
O HNN
P: to a mx
dehyde (3
[ine (3 m

Exanpl e 68
-n, 7-

dure as
dqd t er
ytical

gr adi ent

- benzern
acid O

H NH HO
t ure of
nmol es)
pl es) in

3.39

2 m of Qflméthgii [‘43[%' (B%en'%¥ t‘]gxyan

nmol es) . %?ﬁ'é'“?"gﬁé@'r%wsmf&'ﬂd}*@"ﬁ@-zst
t enper af yi}e2,4 ®7,8,9-hexahydro-

pyrazolo[3,4-b]Jquinolin-5-one

of pyridine (25
rred at room

Analytical LC/MS conditions: method A, gradient 2 to 80 % acetonitrile in 7
min

Table 5

Examplé 73 4-f5;(5-Chloro-benzothiazol-2-ylsuIfanyl)-furan-2-yl]-
2,4,6,7,8,9-hexahydro-pyrazolo[3,4-b]quinolin-5-one; compound with

trifluoro-acetic acid
N ci
s—
S

5-(5-ChIoro-benzothiazoI-2-y!su|fany|)-furan-2-carbaldehyde (304 mg) was
obtained as yellow solid, using the same procedure as described in example
70, starting from 402 mg of 5-chloro-2-mercaptobenzothiazole (2 mmoles)
and 282 mg of 5-nitro-2-furaldehyde (2 mmoles) and 80 mg of NaH
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5 hours and then poured into 100 m of 10% HCl
solution. The m xture is extracted twice with 30 ni

w@B00DEM972The conbi ned organi c extracts are 15 Re®B2d06/002734

with 30 M of water, 30 m of a saturated sol ution of

sodi um bi carbonate and brine, and the solution is

dried over MgpSO4 and concertfr at ed. The crude pr oduct

is purified on silica gel using DCM AcOEt 90/10 as
islgRE20/ G 4 . . . .

gﬁggrﬁig%gﬂ r.if&?ll bgg\grsre phegr;(oq p@l.eﬁ[waﬂsk_uﬂ. 296, RT: 3.47 min

GerdientaQ e B8R hrPgetondriledn| 7amEY. as a white solid

(yield=47% . Analytical 20 LC/ M5 nethod A: ([ MtH| +) :

SttstingWith SGhhgofthegtavieeitiellydeo(BH7 Hracr) @pdtudih@ thd Same

s, B i) Ry 7R Pl meo it G dRe e BB ater

rrepamten CAMS yield= BPod dnalyiisalbEAVIShmathoet AafiverH]+): 455,

e Y ; fa el d= % . Anal yti cal
R i QoS LB VR A or BT i)Y o
(gradient 2 to 80 % acetonitrile in 7 mn). WO
2007/ 012972 PCT/ 1 B2006/ 002734 53 Exanpl e 69:
N- (4- Chl or o- phenyl ) - 4- (5- Oxo0- 2, 4, 6, 7, 8, 9- hexahydr o-
Btartirep frofs thHd Jabbyé - aldelyde, | tiie nfollowing- ExaapRe ST fapdars dvere

FtaBIRHIR e piogefiitel d43BOES T piaiFles s ot aTegaeiiel
prepared using the sane procedure as described for
exanple 68, 450 ny of

N- (4- Chllor o- phenyl ) - 4-f or nyl - benzengsul f onam de were
Exsnpks] Sthwturd6 ny of 4-chl orosul figpw benz Nde

(3 mﬁml gs) and 250 pl of 4-chloroaniline (Bétrrgl e%+ LC/MS
(yield=|51%. Analytical LG Ms net hg@¥Rected m-H{IM+HT) | RT
296, RT: 5.20 min (gradient 5 to 85 Yoafiupdi tfile in | (min)

7 mn). [10 Starting Trom29.6 ng of [the above @al dehyde

4.1 mmale), and gi'fﬁ 455.95 456 3.81

4-[5-(5-Chloro-benzothiazol-2-
ylsulfanyl)-furan-2-yl}-2,4,6,7,8,9-
hexahydro-pyrazolo[3,4-b}-1,7-
naphtyridin-5-one; compound with
trifluoro-acetic acid

75 483.01 484 4.86

4-[5-(5-Chloro-benzothiazol-2-
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same procedure as in exanple 2 18.8 ng of desired

conpound 69 were isolated after purification by
wee@patari ve LG M5 (nmethod A, yield= 33%. AnedT/1B2066/002734

LG M5 method A0 ([ MtH] +): 456, RT: 2.28 min (gradient

2 to 80 % acetonitrile in 7 mn). 15 Exanple 70:

4-[ 5- (5- Met hyl - 57

H benzi m dazol - 2-yl sul fanyl ) -furan-2-yl]-

2, 4.6, 7,189 00 D} . _ i nol 1 n-p- one,
conpouncEiﬁ\;\n&tlﬁ‘ﬁy??lu%rna%%@égtrﬁ%ﬁ‘ggi ;] ggln'ggulng Wi ?Ee
trifl uord48el.BO-BexabydroN\ S < |/ NOOd HOF

HN, F F| g\rapdib[aM-WRuARHALSEA872 PCT/ | B2006/ 00R734 54

Preparati on of the al oenyoe o as IULiUTI of—6-82—g

-5-peth ' | e nml es) .in 10
Rpe g8 s ondTinst arastiona, Kb Soafetbritian 7apin
suspensi on (60% suspension in mneral oil) (5 muoles).
The reaction mxture is HeddeB at reflux tenperature
for'/ hour. The mxture is then cooled 5 to room

ERATABIE U76: a”ﬂ[@g&kﬁgﬁé ognetﬂé)g H‘H%&ﬂi*ﬁ&#&-ﬂ%lﬁ?gnyl)

tj %34 e reactron
Hr%@r!é'h 8¢7, #éae)fqhydyprmuazam?»ﬂhb]qulpoun&jonat 0
céifipsundfwithitAfluofbacetisidei@ i s extracted twice with
75 m of EtQAc. The conbined organic extracts are
washed with brine, drird over MSO4 and concentr at ed.
The crude prody@ ubif¥ed on silica gel usi ng 10
DCM MeCH 97/ 3 as N 1.07\g of 5-(5-Methyl-

H benzi m dazol E2- ylsul lF'anyﬂ ‘ lagan 2- cafbai dehyde IS
i solated as a bl ack gl assy SOl i (WW

Anal yti cal LC/ Ms76et hod A W) , F 3.64 mn
(gradient 0 to 50 % acé&Nonijtri n 7 nin)F Starting
with 51.7 ng of the abové& alﬁeh de (0.2 mmol e) and
using the same 15 procedure’as in exanple 3, 48.5 ny
of product 70 were obtained after

5-(5- ifluoromethoxy-1H-benzimidazol-2-ylsulfanyl)-furan-2-carbaldehyde

(417 mg) was obtained using the same procedure as described in example

70, starting from 1.08 g of 5-difluoromethoxy-2-mercaptobenzimidazole (5
mmoles ), 0.71 g of 5- nitro-2-furaldehyde (5 mmoles) and 200 mg of NaH
(Yield=27%). Analytical LC/MS method A: ((M+H]+): 311, RT: 4.0 min
(gradient 0 to 50% acetonitrile in 7 min).

Starting with 63 mg of the above aldehyde (0.2 mmole) and using the same
procedure as example 3, 10 mg of product 76 were obtained after preparative
LC/MS (method A, yield= 9%). Analytial LC/MS method A: ([M+H]+): 470, RT:
3.15 min (gradient 5 to 85 % acetonitrile in 7 min).

Example 77: 4-[5-(6-Methoxy-1H-benzimidazol-2-yloxy)-furan-2-ylJ-
2,4,6,7,8,9-hexahydro-pyrazolo[3,4-b]quinolin-5-one; compound with
trifluoro-acetic acid
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preparative LC M5 (nmethod A, yield= 46% . Analytical
L MS nethod A1 ([MtH] +): 418, RT: 2.48 min (gradient

WQ@23400/08078% acetonitrile in 7 mn). Starting frecT/1B2e06/002734

above al dehyde, the follow ng exanples 71 and 72 were
obt ai ned andusi ng the procedures described in exanples
2 and 4 20 respective y Ex&fples Structure MNof EI M5
LC M5 expected ([ MtH +) RT conpound min 71 N 418. 48
419 2.48 NFF OOHNHOO "NNNHH
4-[5-(5-Methyl -1 H benzi m dazpl - 2-

yl sul fanyl)-furan-2-yl]-24 7 9<Chexah dro- razol o
3,4-b -1,7 WD 2007/ 01297 P B2006/ 002734 55

napht yri di n-5-one; conpougd W th™ trifluoro-acetic
acid 72 N 445.55 446 339 §(\ I N OO HN, NN H
7, 7-Di met hyl -4-[5-(5-nmethhyl 41 H

benzi m dazol - 2- yl sylfs an-
yl]-2,4,6,7,8,9-heXahyd ar Qg 34Fb uinol i n-5-one
F

5-(5-Methoxy-1H-benzimidazol-2-yloxy)-furan-2-carbaldehyde (15 mg) was
obtained using the same procedure as described in example 70, starting from
0.82 g of 5-methoxy-2-benzimidazolinone (5 mmoles), 0.71 g of 5-nitro-2-
furaldehyde (5 mmoles) and 200 mg of NaH (Yield=1.2%). Analytical LC/MS
method A: ([M+H]+): 259, RT: 2.53 min (gradient 5 to 85% acetonitrile in 7
min).

Starting with 15 mg of the above aldehyde (0.06 mmole) and using the same
procedure as example 3, 2.5 mg of the product 77 were obtained after
preparative LC/MS (method A, yield= 8%). Analytical LC/MS method A:
(IM+H]+): 418, RT: 1.03 min (gradient 10 to 95 % acetonitrile in 7 min).

Example 78: 4-[5-(4-methyl-1H-imidazol-2-ylsulfanyl)-furan-2-yl]-
2,4,6,7,8,9-hexahydro-pyrazolo[3,4-b]quinolin-5-one; compound with
trifluoro-acetic acid

9-(4-Methyl-1H-imidazol-2-ylsulfanyl)-furan-2-carbaldehyde (1.84 g) was
obtained using the same procedure as described in example 70, starting from
1 g of 4-methyl-1H-2-mercaptoimidazole (8.75 mmoles ), 1.23 g of 5-nitro-2-



Anal ytical LC/ MS conditions: nmethod A gradient 2 to

80 % acetonitrile in 7 mn Table 5 Exanple 73:
Wa@24030(57Lhl or o- benzot hi azol - 2-yl sul f anyl ) - f ur BEE/BB290¢/002734

5 2,4,6,7,8, 9- hexahydr o- pyrazol o[ 3, 4- b] qui nol i n- 5- one;

compound with trifluoro-acetic acid Ncl s -<" 1 [/ S

OO0 HNI HOF NHFF

5- (5- Chl or o- benzot hi azol - 2-yl sulfalnyl) furag 2-carbal d

i n
ﬁFaYIQSI; nci@é?(’ﬂ%ﬁéieggb&@ @S@bﬁ’lg R Na@f" r‘p?‘?élﬂ 1%6’0;6 Analytical
g«f@p%rﬂghpgﬁn( 3809, RT: 0.53 mln (gradlentOto 50% acetonitrile

in-ZChiig) o- 2- rrercaptobenzothl azole (2 mol es) and 282 ny
of 5-nitro-2-fural dehyde (2 nmol es) and 80 ng of NaH

SR P LR ST ine 8P VR iy (62 raaieferent udig thg same
5 mr@cadmnas egampleod, 56 mgeofoprotuct 28 werd obtaimed Sfter pieparative
FlBogh Aoy AANEE) A B o,
'g?ogﬂétmm@ﬁéﬁ“@”g%ﬁ%ﬁﬂe@ agetamitrilesinp? &Y at i ve LC/ VB
(yield= 3% . Analytical LC Ms method A: ([ M+H] +): 455,
Blampl® 7793 m{@af(wathbxwmb%ﬁg{hdmwmglﬁte;if]ggyng%r%n-z-yl]
SR e ekalli ke 8Vhariol dinfine iR Bripaine comuaid aswith

10 tibwrobaeetimaeitanpl es 2 and 4 respectlvel y: 10
Exanpl es Structure MV of EIMS LC M5 expected ([ MrH] +)

RT conmpound min 74 SAS ' \\§ 455,95 456 3.81 -- NF
s—4
N

o
!

0

5-(5-Methoxy-1H-benzimidazol-2-ylsulfanyl)-furan-2-carbaldehyde (1.8 g) was
obtained using the same procedure as described in example 70, starting from
1.8 g of 5-methoxy-2-mercaptobenzimidazole (10 mmoles ), 1.41 g of 5-nitro-
15  2-furaldehyde (10 mmoles) and 400 mg of NaH (Yield=66%). Analytical

LC/MS method A: ([M+H]+): 274, RT: 4.13 min (gradient 0 to 50% acetonitrile
in 7 min).

Starting with 54.9 mg of the above aldehyde (0.2 mmole) and using the same

procedure as example 3, 45.1mg of product 79 were obtained after
20 preparative LC/MS (method A, yield= 41%). Anlaytical LC/MS method A:

(IM+H]+): 434, RT: 2.93 min (gradient 2 to 80 % acetonitrile in 7 min).

Starting from the above aldehyde, the following examples 80 and 81 were
obtained using the procedures described in examples 2 and 4 respectively:

Examples | Structure MW of | EIMS LC/MS




C FIF OOHOO HN, NNNHH

4-[ 5- (5- Chl or o- benzot hi azol - 2-

wQ k@aloizamnyl ) - furan-2-yl]-2,4,6,7,8, 9- PCT/IB2006/002734
hexahydr o- pyrazol o[ 3, 4-bl -1, 7- naphtyri di n-5-one;
compound with trifluoro-acetic acid 75 g~8 483.01 484
4.86 - N0 OCI HNNN H#0 4-[5-(5-Ch

| or o- benzot hi azol -2 WD 2007/ 012972 PCT/ | B2006/ 002734

57 yl sulifanyl)-furan-2-yl|-7,7-di mef hyT -
2,4,6,7,)8, 9- hexahydro- razolo 3,4-b ??%/H?&t?%- 5- o“M+H]+) RT

Anal ytidal LC/MS conditions: gradi entor@pound0 pPb (min)
acetonitirile in 7 mn Table 6 Exanple 76:
go [ 5-(5-|Di fl uor omst h Xy- 1 434.48 435 234

H benzi qn dazol - )

furan-2-yl]-2, ‘0 Y xahydr,p razol o[ 3, 4t b] qui ng
li'n-5-qgne; C rrpound Wi th R ujor o- aceti c Bmd N
FO~_ $N_ O O ﬁm

HO O

4-[5-(5-Methoxy-1H-benzimidazol-
2-ylsulfanyl)-furan-2-yl]-2,4,6,7,8,9-
hexahydro-pyrazolo[3,4-b]-1,7-
naphtyridin-5-one; compound with
trifluoro-acetic acid

81 461.55 462 3.26

4-[5-(5-Methoxy-1H-benzimidazol-
2-ylsulfanyl)-furan-2-yl}-7,7-
dimethyl-2,4,6,7,8,9-hexahydro-
pyrazolo[3,4-blauinolin-5-one

Analytical LC/MS conditions: method A, gradient 2 to 80 % acetonitrile in 7
min.

Table 7

Example 82: 4-[5-(1-Methyl-1H-benzimidazol-2-ylsulfanyl)-furan-2-yl]-
2,4,6,7,8,9-hexahydro-pyrazolo[3,4-blquinolin-5-one; compound with
trifluoro-acetic acid
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HNF F NNH 5-(5-D fluoronethoxy-1
H benzi m dazol - 2-yl sul fanyl ) - f uran- 2- car bal dehyde
W@ 207/0m9y2 was obt ai ned usi ng t he-sanme procedur BCEHEB2006/002734
descri bed in exanple- 70, starting from1.08 g of
5-di f | uor onet hoxy- 2- mer capt ohenzi m dazole (5 10 mmol es
), 0.71 g of 5- nitro- 2-furaﬁ1dehyde (5 mmol es) and 200
ng of NaH (Yield=27%. Analytical LC M5 nethod A
([MtH +): 311, RT: 4.0 min (gradient 0 to 50%
acetonitrile in 7 mn). Starting wwth 63 ng of the
above al dehyde (0.2 nnnle% N Mg the sane
procedure as exanple 3, ‘2% oduct 76 were
obt ai ned after preparatFFyve 5 LI M5 (nmethod A, yield=
9% . Analytial LC M5 rgilfod A1 ([ M+H +): 470, RT:
3.15 mn (gradient 5 to 85 %% acefgnitrile in 7 mn).
Exanpl e 77: 4-[5- (6,Methax ﬁ\mOH
H benzi m dazol - 2- §Noxy) - -2-yi]+
2,4,6,7, 8, 9-hexahydNo-p of o[ 3, 4- ﬁ qui nol i n- 5- one;
conpound with trifluor®-acetic acid WD 2007/012972
PCT/ 1 B2006/ 002734 58 H NNO\ NOOO HNI HOF N
NFHF 77 5-(5-Mthoxygd
H benzi m dazol - 2-yl oxy) - f ur an- 2- car bal dehyde (15 np)
V\as obt ai ned using the sane procedure as described in
SeidaMsthyl-Ati-bepzimidarpli-YaulfanydFutareR-carbaldehyde (1.52 g) was

obtainéd axingtheebh & hFsRiL i 7 -

o4 td?g-%Z e ?ﬁégg e“?é%@ﬁ?’rgﬁgg Pl Slarmbe f%%t"ﬁéﬁg from
(% 9% 21msigap S amethylbgnimizolenE: mawies ),(q- K- of)5- nitro-2-
farediehyde (5. minotes) 4igd 2d0eny &F NAHETIEISE5RY] Ahhlchin FMS

rﬁBtHbd A: ([M+H]+): 259, RT: 1.64 min (gradient 2 to 85% acetonitrile in 7
min).

Starting with 51.7 mg of the above aldehyde (0.2 mmole) and using the same
prqc»edurev as example 3, 53.3 mg of product 82 were obtained after
preparative LC/MS (method A, yield= 50%). Analytical LC/MS method A:
(IM+H]+): 418, RT: 2.74 min (gradient 2 to 80 % acetonitrile in 7 min).

Starting from the above aldehyde, the following examples 83 and 84 were
obtained using the procedures described in examples 2 and 4 respectively:

expected (IM+HT") [RT

compound (min)

Examples | Structure MW of | EIMS LC/MS




Starting with 15 ng of the above al dehyde (0.06 mmol e)
and using the sane procedure as exanple 3, 2.5 ng of
wao b@7p1duct 77 were obtained after 10 prepar apCwEB2006/002734

LCMS (nmethod A yield= 8% . Analytical
418, RT: 1.03 mn (gradient 10 to 95 %
Exdidpl e 78: 4-[5-(4-nethyl -1

A
acetonit

([ MeH] +) -

rilein 7 mn).

H i m dazol - 2-yl sul fanyl)-furan-2-yl]-

LC/ M5 net hod

2’ 4’ 6’ 7’
OO0 HN

was obt
exanpl e

5-nitro-
f ur al deh
(Yiel d=1
209, RT:
7 mn).
(0.2 nmmg
3, 56 ng
LC M (
A ([ Mt
acetonit
4-15-(5-

1]1-
YT

g®npound
H- i i dazol - 2- yI syPf4n

H 2- mer gapt oi m dazgle (8.75 mo

with trifl
HOF NHF

oro-acetic aci
78 5-(4-
uran-2-ca
ai ned fasing N nme oEEd
o orFa

S

70, st qug from 1

972 PCT/H®B2006
yidl (8 7 l,es) and 350
000/6". Ahalytical LCO M net
0.53 in (gradient 0 to 50
Starting with 41.7 ng of th

|42}5-ehMatisylrid-bbazigmdazol-2- p

yl

2

nﬂa?%é%“i@-”@faﬁﬁ%%?f%%{‘i

hexahgd®:-pymzolof8 4l i (gr
"Hdphityriin-50bm: c&’ﬁggggﬁ\&ﬁgl

IYEﬁhoxy- 1H benzim
rifluoro-acetic acid

8, 9- hexahydr o- pyr azol o[ 3, 4- b] qui nol' i n-

H S- -
#ig 1

bal dehyde
re as desc

met hyl -1

1.23 g ol

002734 59
of NaH

od A ([ Mt

o acetonitr
above al d
ocedure as
after pre
ical LC/ MS
dient 2 to

sul fanyl) -

b- one,
YN @

1.84 g)
i bed in

H +)
l e

bhyde
exanpl g
bar at i ve
nmet hod
80 %

in

ur an- 2-

2.19

2,4,6,7,
&pnpoung

8, 9- hexahydr o- pyrazol of 3, 4-
with 10 trifluoro-acetic

7,7-Dimethyl-4-[5-(1-methyl-1H-
benzimidazol-2-ylsulfanyl)-furan-2-
yll-2,4,6,7,8,9-hexahydro-

pyrazolo[3,4-blquinolin-5-one

] qui nol i n-
q48 14 N

b- one;

NagB

3.63

Analytical L.C/MS conditions: method A, gradient 2 to 80 % acetonitrile in 7

min

Table 8

Example 85: 4-[5-(5,6-Dichloro-1H-benzimidazol-2-ylsulfanyl)-furan-2-yl}-

2,4,6,7,8,9-hexahydro-pyrazolo[3,4-b]quinoIin-5-one;

trifluoro-acetic acid

compound with
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O O HNHOF NHFF 79 5-(5-Mthoxy-1
H benzi m dazol - 2-yl sul fanyl ) - f uran- 2- car bal dehyde (1.8

W@ ooras97nbt ai ned usi ng the same procedure as PERFBGHH2734

in exanple 70, starting from 1.8 g of

5- met hoxy- 2- mer capt obenzi m dazole (10 mmoles ), 1.41 g
of 5-nitro 15 2-fural dehyde #30 mml es) and 400 ng of

NaH (Yiel d=66% . Analytical LC M5 nethod A: ([ MtH] +):

274, RT: 4.13 min (gradient O to 50% acetonitrile in

7 min). Starting with 54. 94 Che above al dehyde
(0.2 mmol e) and usi ng t§13_< procedure as exanple
3, 45.1ng of product 79 wey igied after 20

preparative LC M ( od A, yield= 41% Anl ayti cal
LCMS nethod A: ([ MM+ 434, RT: 2. rrin(gradient
2 to 80 %acetonitrile igl 7 mn). F@r fromthe
above al dehyde, 'i hng exanpl'eés 80~@and 81 were
obtai ned usin tH N lures described ih exanples 2
and 4 respectively: {ILExan'pI es Structure MW of ELMS
LC M5 WO 2007/ 012972 PCT/ | B2896/ 002734 60 expected

([MtH +) RT conpound nmin 80 N 434.48 435 2.34 N F O
HN_NH

B B5 Dol Th-oeheaRe ol Vsutahditsag - g bhidsydg, @.24 g )

wesabtainedpsirgy theof@né-frbeddute as described in example 70, starting

from 2.2 g of 5,6-dichloro-2-mercaptobenzimidazole (10 mmoles ), 1.41 g of

5-nitro-2-furaldehyde (10 mmoles) and 400 mg of NaH (Yield=40%).

Analytical LC/MS method A: ([M+H]+): 313, RT: 4.64 min (gradient 0 to 50%
acetonitrile in 7 min).

Starting with 62.6 mg of the above aldehyde (0.2 mmole) and using the same

procedure as example 3, 26 mg of product 85 were obtained after preparative
LC/MS (method A, yield= 19%). Analytical LC/MS method A: ([M+H]+) 472,
RT4.13 min (gradient 2 to 80 % acetonitrile in 7 min). -

The following examples were obtained using the same procedure;

Starting from the above aldehyde, the following examples 86 and 87 were
obtained using the procedures described in examples 2 and 4 respectively.

Examples | Structure Mw of | EIMS LC/MS
expected ((M+H]) | RT
compound (min)

86 472.03 473 3.46

4-[5-(5,6-Dichloro-1H-
benzoimidazol-2-ylsulfanyl)-furan-
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naphtyri di n-5-one; conpound with trifluoro-acetic
acid 81 N\ 461.55 462 3.26 S N1 O HN, JNN H

WaA2403/0(B7 et hoxy-1 H benzi m dazol PCT/IB2006/002734

2-ylsul fanyl)-furan-2-yl]-7,7- d ineth yl-2, 4, 6, 7,
8, 9-hexa h yd ro- razolo 3,4-b uinolin-5-one

Anal ytical LC/ MS conditions:64rethod A, gradient 2 to
80 % acetonitrile in 7 mn. Table 7 Exanple 82:

4-15-(1-

H benzi I\@g@_\Q: -'5’7?9 h?xah F -furan- E-yl ]1- 5

2, 4,6, 7,|PYaE Ehi‘@ﬂ'a Waa&fw@péﬂ ] qui nol i n- b- one;
conpound gWd; fborﬁ;ﬁdlfridlw{tﬁ'tﬁﬂ@rbfac@ﬁb" WO 2007/ 012972
PCT/ 1 B2006/.002734 61 N s -4 ~00FOH HNIT N

N_—H-82 1891 nprhyl .

H benzi mi dazol - 2- yI syl fanyl ) - f ur an- 2- car bal dehyde
84.52 g)| was obtai ngd i ng, the san@9gi@Bedur £500 4.49
descri bed in exa arting from 0.82 g|of

2- mer capt o- 1- yl b midazole (5|nmoles ), 0.71 ¢
of 5- niftro-2 ral dehyde®(5 mmol ¢s) and 200|ng of
NaH(YieId 85% | Alalytical LCMS nqethod A: (| MtH| +):

259, RT:| 1. radient 2 to 8%% acetonitfile- in
7 HN\

4-[5-(5,6-Dichloro-1H-
benzoimidazol-2-ylsulfanyl)-furan-
2-yl]-7,7-dimethyl-2,4,6,7,8,9-
hexahydro-pyrazolo[3,4-b]quinolin-
5-one

Analytical LC/MS conditions: Method A, gradient 2 to 80 % acetonitrile in 7

‘min

Table 9

Example 88: 4-[5-(5-Chloro-benzoxazol-2-ylsulfanyl)-furan-2-yl}-
2,4,6,7,8,9-hexahydro-pyrazolo[3,4-b]quinolin-5-one; compound with

trifluoro-acetic acid
0
S
N cl

5-(5-Chloro-benzoxazol-2-ylsulfanyl)-furan-2-carbaldehyde (0.58 g) was
obtained using the same procedure as described in example 70, starting from
1.03 g of 5-chloro-2-mercaptobenzoxazole (5.5 mmoles ), 0.78 g of 5-nitro-2-
furaldehyde (5.5 mmoles) and 223 mg of NaH (Yield=37%). Analytical LC/MS
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25

mn). Starting wwth 51.7 ng of the above al dehyde (0.2
mmol e) and using the sane procedure as exanple 3,

wG303/0my7nf product 82 were obtained after 10PCT/IB2006/002734

preparative LC/ M5 (nethod A, yield= 50%. Analytical
LCMS nethod A: ([ M+H] +): 418, RT: 2.74 mn (gradient
2 to 80 %acetonitrile in 765|n) Starting fromthe
above al dehyde, the follow ng exanpl es 83 and 84 were

AR AS (AR R0 PRIS B8 S JSEEIe o R i 7

m@MS expect ed ([I\/H-H] +) RT corrpound (mn) WO
2007/ 012972 PCT/1B2006/ 002734 62 83 N 418.12 419 2.19
Stirfing \N‘iﬂ1F55:9 nh@oﬂhé-&bd\bd\blbﬂéh d G}Q%mbtéytédﬂb’umﬂg the same

#gggﬁé'lgr iﬁ?@%&suﬂ n% uraay%% IqN%reo Q?elméc? after

nr@ppratwe (vield= 9%)0Mtahtt|ce| e Samethad A45[Mﬂ4]4~46439

6 methyl -1 H
RIng2aran, Shadeft 210 fo BRoiiaiy (i i tel 2
8, 9-hexa hyd ro razolo 3,4-b uinolin-5-one
Example 89: 9-[5-(5-Hydroxy-1H-benzoimidazol-2-ylsulfanyl)-furan-2-yl}-

8-o0x0-4,5,6,7,8,9-hexahydro-2H-pyrrolo[3,4-b]quinoline-3-carboxylic acid
ethyl ester

Nitroaniline intermediate preparation:

4-amino-3-nitrophenol (2 g, 13 mmol) is {reated with fert-
butyldimethylchlorosilane (2.94 g, 19.5 mmol) in dichloromethane (20 ml) in
the presence of triethylamine (2.7 ml, 19.5 mmol) for 16 hours at room
temperature. The reaction mixture is washed with water, dried over MgSO,
and concentrated under reduced pressure to yield 1.9 g of 5-(ferf-butyl-
dimethyl-silanyloxy)-2-nitro-aniline as an orange powder. Yield=55%.
Analytical LC/MS (method B): retention time=5.09 min., m/z=269.12 (positive
ion mode).

Ortho-phenylenediamine intermediate preparation:

A solution of 5-(tert-butyl-dimethyl-silanyloxy)-2-nitro-aniline (1.9 g, 7.08
mmol) in methanol (40 ml) is introduced in a hydrogenation vessel with 10%
palladium on carbon catalyst (0.226 g). The reaction mixture is heated at
80°C for 3 hours under an hydrogen atmosphere (P=1 bar). The reaction

mixture is then filtered on Celite® and concentrated under reduced pressure.
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Anal ytical LC/MS conditions: nethod A gradient 2 to

80 % acetonitrile in 7 mn Table 8 Exanpl e 85:
W@20030(B756- Di chl or o- 1H benzi m dazol - 2- yl sul f angd /182006102734

-2-yl]- 5

2,4?6?7,8,9-hexahydro-pyrazo|o[3,4-b]quinoIin-5-one;

conpound with trifl uoro- acdfi ¢ aci d WD 2007/ 012972

PCT/ 1 B2006/ 002734 63 N,\ C 5-<\ NC 0 OO HOF F

e residuenis-figsolved (r5,16-mi oféthyloacetate and filtered through a silica

G806 B Aclial i s ddith St B T S BB e organic
fileatesi besl dohcenaaride urler Sla@Ubim %o | @é@%%ﬁmqg éﬁ,’f ?-(tert—butyl-

5, 6-di chl or o- 2- ner caEt obenzi m dazo : '
dimethy-sijangoxy)rerihie-phenylenedismjnm: used withaut Siirtberdpudication

(TR ipAEviing B0l bcal LEDRIS rh&fhogrih $\etagdiméta. 2 min.
ralz=2301 15 {dositive idn mage). Starting with 62.6 ng of the

above al dehyde (0.2 mmol e) and using the sane
procedure as exanple 3, 26 ng of product 85 were

olVatcapthiiizbhidhl SRh R Kalard Bk Mot hod A, el d=
RT4] liigcaﬁho)r/wgﬁiaﬂdmle 211837 QD‘Ig’oﬁa_lmngImiis _raidldetdihlﬁy poftions. to a
. i g t usi n e sane
ety A E e Revisive the BhRgylencaimane (25 g
foub | amongire 28Mmll &F t8faRjdtoflfalesry 5!5%@5@?& S ti@d! gf room

procedures described in exam pies _ res ectiv
tempexaibrg éor $6 rhastrsr Themestich MBxtUGE N6 tieerp eoheehtrated under

rebiltdd 'r')fe)ssﬁ;re, ﬁ@éﬁ?\%ﬁqﬁ §Bd]ml of ethyl acetate and washed with water
(2x 100 ml). The organic phase is then dried over MgSO,, fitered and
concentrated. The residue is triturated in diisopropylether and pentane and
dried under vacuum to vyield 2.07 g of 2-mercapto-5-(tert-butyl-dimethyl-
silanyloxy)-benzimidazole. _Yield=70%.. Analytical LC/MS (method- B):-
retention time=4.79 min. m/z=281.36 (positive ion mode).

Aldehyde intermediate preparation: A solution of 2-mercapto-5-(tert-butyl-
dimethyl-silanyloxy)-benzimidazole (2.07 g, 7.38 mmol) in tetrahydrofuran (15
mi) is added dropwise to a mixture of sodium hydride (60% dispersion in
mineral oil, 0.472 g, 11.8 mmol) and tetrahydrofuran (5 mt) at 0°C. The
mixture is stirred at room temperature for 3 hours. A solution of 5-nitro-2-
furaldehyde (1.04 g, 7.38 mmol) in tetrahydrofuran (10 ml) is then added
dropwise over a 15 minute period and the mixture is stirred for 16 hours at
room temperature. Water (10 ml) is then added and the reaction mixture is
concentrated under reduced pressure. The residue is dissolved in a minimal
volume of ethyl acetate and is filtered through a silica gel plug (20 ml) that is
eluted with 500 mi of ethyl acetate. The organic filtrates are concentrated
under reduced pressure and are purified on a silicagel column (120 g) eluted
with a mixture of cyclohexane and ethyl acetate (7/3, v/v) to yield 1.4 g of 5-
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86 N\ Ol 472.03 473 3.46 OONFFF HOO HN, NNNH
H 4-[5-(5,6-Dichloro-1 H benzoi m dazol -2- |sulfan

wo 2eof7irzam WO 2007/ 012972 PCT/ 1 B2006/ 002734  64PCT/1B2006/002734

2-yl]-2,4, 6, 7, 8, 9-hexa hyd ro-

pyr azol 0[3 4-Db] -1, 7-naphtyridi n-5- one; conpound with
trifluoro-acetic acid 87 N6Z 499.06 500 4.49 p NO
Cl HN, NN H 4-[5-(5,6-Dichloro-1 H
[Be(tﬁrbbmyﬂdmdathgl-wlmyld)@mH}bémznmrdazol-Z-yIsuIfanyl]-furan-z-

Guliabishids B2 Srova’ Al oY RgEi%n Anadical AfMS | @agthod B)
Hefad\/@nqs?ﬁéM 6o, 'Yﬁ/fzhg\?'s@s (Pbéigvgﬂn ﬁ]obgé% %

acetonitrile in -mn
4-15-(5- ChI or o- benzoxazol 2 ylsulfanyl) furan-2-yl]- 5

. - dr o- B razol o[ 3, 4- bL %Jnolln 5- one;
1 o .‘_, trlte on. . 1 N~ Cl
A mixture of 3-amino-2-ethoxycarbonyl-pyrrole (0.412 g, 2.67 mmol), 5-[5-
(tert-butyl-dimethyl-silanyloxy)-1H-benzimidazol-2-ylsulfanyl]-furan-2-
carbaldehyde (1.0 g, 2.67 mmol) and 1,3-cyclohexanedione (0.299 g, 2.67

mmol) in 10 ml of 1-butanol is heated at reflux temperature for 4 hours. The

reaction mixture is then concentrated under reduced pressure. The residue is
purified on a silica gel column (50 g) eluted successively with
cyclohexane/ethyl acetate (9/1, viv) and cyclohexanelethyl acetate (7/3, viv)
to yield 376 mg of 9-{5-[5-(tert-butyl-dimethyl-silanyloxy)-1H-benzimidazol-2-
ylsulfanyl}-furan-2-y1}-8-oxo-4,5,6,7,8,9-hexahydro-2H-pyrrolo[3,4-b]quinoline-
3-carboxylic acid ethyl ester as an orange solid. Yield=23%. Analytical LC/MS
(method B): retention time=4.68 min., m/z=605.11 (positive ion mode).

9-{5-[5-(tert-Butyl-dimethyl-silanyloxy)-1H-benzimidazol-2-ylsulfanyl}-furan-2-
yI}-8—oxo-4,5,6,7,8,9-hexahydro-2H-pyrroIo[3,4-b]quinoline—3-carboxylic acid
ethyl ester (376 mg, 0.62 mmol) is treated with tetra-N-butylammonium
fluoride (162 mg 0.62 mmol) in tetrahydrofuran (5 ml) for 5 hours at room
temperature. The reaction mixture is then concentrated under reduced
pressure and the residue is purified on a silicagel column (40 g) eluted with a
mixture of dichloromethane and methanol (9/1, v/v). The fractions containing
the expected product are concentrated under reduced pressure and the
residue is washed with acetonitrile (20 ml), pentane (20 ml), diisopropylether
(20 ml) and dried under vacuum to yield 154 mg of 9-[5-(5-hydroxy-1H-
benzoimidazol-z-ylsulfanyl)-furan-2-yl]-8-oxo—4,5,6,7,8,9-hexahydro—2H-
pyrrolo[3,4-b]quinoline-3-carboxylic acid ethyl ester as a light yellow powder.
Yield=50%. Analytical LC/MS (method C): m/z=489 (negative ion mode [M-HT
), m/z=491 (positive ion mode [M+H]").

400 MHz 1H NMR on a BRUKER AVANCE DRX-400 spectrometer, chemical
shifts (5 in ppm) in d6 dimethylsufoxyde (DMSO-d6) solvent referenced at

2.50 ppm at 303K temperature:
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0O OHOA-,,<F HNF NNB88F H

5- (5- Chl or o- benzoxazol
wQad®7pR9%8 g) was
descri bed in exanple 70,

5- chl or o- 2- mer capt obenzoxazole (5.5 nmoles ),
of 5-nitro-2 fural dehyde (548 mmol es) and 223

NaH (Yiel d=37% . Anal yti cal

-2-yl sul fanyl ) -furan-2-car bal deh
obt ai ned usi ng the sane pr oPEUIB2006482734
starting from 10 1.03 g of

0.78 g
ng of

LG M5 WO 2007/ 012972

L ESOMALET, 30 P2 (M i o o

fipra, QBQ{q\é\dJ 1Y O 24 ;8113 2 160 6e04 ek 665 ke, ) 6,63 (
and usin e oce X
froag, Jrg%ﬁ']!%d 510,88 hok & 300114s W St BEpad, 190 ; 6,78

@r

ity TR O 0 it broaty

to 80 ¢

QxQet(nﬂbKdadl eHi) n17,4gsrhroadx Hrip) €2,89m braasl, (16Y) Hydr oxy 1

H- benzoi m dazol -

2-ylsul fanyl)-furan-2-yl]-
8- oxo0-4, 5 6,7, 8‘39 hexahydro 2H pyrhrol 0[3 4- b]qw noline
ekami 54 preqyre

HN -~1 N OH O Nltroanlllne i nternedi ate

B e

presence
hours at

of triethylamne (2.7 m,

19. 5 nmol ) for 16
room tenperature. The reaction mxture is

Ayt igCHd sLGMSd@s bod
gr adi ent 2

e*aBdld %%@%H”y;dbr Q@érr‘tgltﬁjéd (rﬁeg?mb% 138p| the i following
u i
exarnples 3ihies obfAaed NEBOdHE PRI e ORpG g Rikanipcs 4

4-[5-(5-Chloro-benzoxazol-2-
yisulfanyl)-furan-2-yl}-7,7-
dimethyl-2,4,6,7,8,9-hexahydro-
pyrazolo[3,4-blquinolin-5-one

washed W th water, dried over MgSO4

Examples | Structure MW of [ EIMS LC/MS
expected ((M+HT) | RT
compound | (min)

90 466.09. | 467 14.62.

Analytical LC/MS conditions: method A, gradient 2 to 80 % acetonitrile in 7

min

Table10

Example 91: 7,7-Dimethyl-4-[5-(4-methyl-1 H-imidazol-2-ylsulfanyl)-furan-
2-y1}-2,4,6,7,8,9-hexahydro-pyrazolo[3,4-b]quinolin-5-one;
with trifluoro-acetic acid

compound
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and concentrated under reduced pressure to yield 1.9 g
of 5-(tert-butyl- dinethyl-silanyloxy)-2-nitro-aniline

wa@gooanirange powder. Yi el d=55% 20 Anal yti cal PCIUBIBIG6/002734

(method B): retention time=5.09 mn., nm z=269.12

(positive ion node). Otho-phenyl enedi am ne

internmedi ate preparation: A6Sol ution of

5-(tert-butyl -di net hyl -sil anyl oxy)-2-nitro-aniline

(1.9 g, 7.08 25 mmol) in nmethanol (40 m) is

introduced in a hydrogenatifgn vessel with 10%

pal | adi um on car bon cat aécy_g\t ‘ 0.226 g). The reaction

m xture is heated at _8 o) hours under an

hydr ogen at nbsphere ((P=Y bar). The rgaction m xture

is then filtered on ite(r) and cogicentrated under

reduced pressure. WO 2D074012972 ﬁgﬂk&%%/ 002734 66

The residue is di 10 M of e | acetate and

filtered through™ plug (40 M) that is

washed with 600 mNof Rt h cetate. The organic

filtrates are concentrated under vacuumto yield 2.55

g of 4-(tert-butyl- 91

di met hyl - si | anyl oxy) - ort ho- phenyl enedi ani ne used

wi thout further purification 5 in the foll ow ng step.

Anal ytical LC M (nethod B): retention tine=3.12 mn.,

n z=239. 15 (positive ion node).

@Meg@t%bm preprred eas i exaetplats stareipgrwtthlotm.? mg (0.2
ok | di iy 8. . . S

ridle) oY S AR RitRRl 2oy Bigprh-2-HiBabchjde  (see

PieRRrgfipd bﬁwﬁmlﬁﬁhﬁndsﬂa mgyolosigedanen®- 2 mmplednd@lidany of

desited 2cobmpouhl. Wel@DisoldtBd 2aft8t B "a?étf\éhﬁ_‘&/?j%rqgetmg A,

 xture 1 S. Stirg; at roo t erature To :
V’?Q ‘r{;,@.%srhé"'\%é@?f &ré’ﬁfﬁt@PQ’QQ RndMtidRoem98at BI: ud§8r min
(grediard @ for80: Yuaestoritriiedh Vadin)n 300 M of ethyl acetate
and washed with water - (2x 100 m ). The organi c phase

i n dri over | r 1 I
Eg?r'}ﬁ'z%t rated The 438381 a-Chlor eI 1-mgthyl-1H-imidazol-2-
YéRY f%wlbﬂwa@rm#}-w,z@a%%aaudrowremlmnupbmmm-s-
one yield 2.07 g of 2-nercapto-5-(tert-butyl-dinmethyl -

si | anyl oxy) - benzi mi dazol e. .Yield=70% - Analytical

LO M5 (nethod- #B) .- retention tinme=4.79 mn.

m z=281. 36 (pod \ve i pn n 20 Al dehyde
/

i nternedi ate pdgpdcat ion: 7 A Sol ution of

di met hyl - si | anyypx benai m tlazetre 287 g, 7.38 nmol)
i n tetrahydrofuran m) is addpvvi se to a
m xture of sodium de (60% di sperstonCl n  mi ner al

oil, 0.472 g, 11.8
OC. The mxture is stirred at roomtenperature for 3

5HBL#<Chibre phehyIRn-Agthy1-AHtiMAd &zol-2-yIsulfanyl]-furan-2-
carbaldehyde (1.5 g) was obtained using the same procedure as described in
example 70, starting from 1 g of 5-(4-chlorophenyl)-1-methyl-1H-imidazol-2-
thiol (4.45 mmoles) , 0.63 g of 5-nitrofuraldehyde (4.45 mmoles) and 178 mg
of sodium hydride (4.45 mmoles). (Yield=100%). Analytical LC/MS method A:
(IM+H]+): 319, RT: 3.91 min (gradient 5 to 85% acetonitrile in 7 min).

Starting with 64.2 mg of the above aldehyde (0.2 mmole) and using the same
procedure as example 3, 56 mg of product 92 were obtained after
chromatography on silica gel using DCM/MeOH 97/3 as eluent (yield= 58%).



25 fural dehyde (1.04 g, 7.38 mmol) in tetrahydrofuran

(10 M) is then added dropw se over a 15 m nute
w@eorohand the mixture is stirred for 16 hour BCEHIB2006/002734

roomtenperature. Water (10 m) is then added and the

reaction mxture is concentrated under reduced

pressure. The residue is dis&lved in a ninimal

vol une of ethyl acetate and is filtered through a

Ahblyﬁéalg@d:/m ‘r'ﬁ’etﬁgﬁ ¢ (Mggﬁ{)éhfs,ﬁ?;:? Ao tdrBaih?2"Th 80 %

@%‘?ﬁ@@ﬁ%/?d?%d“ nder reduced pressure and are purified

on a silicagel colum (120 g) eluted wth a mxture

of cycl ohexane and ethyl acetate (7/3, v/v) to yield

1.4 g of 5 WD 2007/012972 PCT/ | B2006/ 002734 67

Sy e S Ot ccapo e 34 ver

abiginathusing theypraagdsies descaibediic akainfledss andt2hedpBltively:
retention time=4.62 mn., mz=375.05 (positive ion
node). 5 tert-Butyl di net hyI sil yI pr ot ect ed

I Nt er nedi at € preparatiom A nxturejof

0-2- £t car bonyl -pyrrole (0./1412 g, 2.6Y _muol),
éXT@PPe(St eriry %H‘%//I - di net hyl - si | anyl oyM\\ of |[EIMS * | LC/MS
H benzi mi dazol - 2-yl sul fanyl ] - furan-

expatiey deh g[WPrH
cycl ohex ngglai oqril%dgo 99 g],) RT

1.0 g, .
( g tilrefl ux. (mml

2.67 mmol ) and 1, 3-

tén’perature for 4 hours. The

ég readgtion m xtuge is

en conicentrated under pred<€05e13 The [ 686due | 3.74
is puriffied on a sily.cs colum |{(50 g) el uted
successijvel y w t hS—gycJrohekXane/ et hyl| acetate (9/1,
-v/v) and cycl olrexanefnet hyl acetate ((7/3,- v/iv) [to
yield 376 ng o& _O
9-{5-[5-|(tert-bfutyP-di met hyl -sil anyljoxy)-1
H benzi mi dazgl ~2
yl sul f anytyj- |'}-8-0x0-4,5,6,7, 8, 9- hexahydr o- ZA
1 -pyrrol g 3, ¥-blwtirwolie 15 3- carboyyllc aci.d. et hyl
ester ag an ordhge solid. Yield=23% Analytlca( LC/ M5
(met hod |B): retentlon time=4.68 mn.l, niz:605.}1

(posi ti Ves-Ims-mploro- -phenyl).1-methyl-

9-{5-[5- -si | anylloxy) -1
H-E)en[zi n(ﬂgfgl %Oék%?lﬂéﬁyﬁ ]furpgr%m 2- V)
yl}-8- oqu}475' -Gimitityl 2, b &@ BT o- 2H—ryrro| o[ 3, 4} b] qui no

l'ine-3-0 e%ﬁ‘l C ~r (376 ng, [ 0.62
mol ) i sq-[reaymc? W?’t%kg °ﬁ$€'§’5?@88ﬁ anmoni um fluoride
(162 ng |@-62emmol) in tetrahydrofurcm (5 mM) for 5
hour s aﬁ room tenperature. The reaztion m xtufe 1s
g4ren corjcentrated under reducéd pre re, and 1

residuelis purified bn a i cagel c%hﬁ)(40 )| 79 2.87
eluted With a mgt ei chi or ongt hane and pret hanol

(9/1, vifv). Th i'ons contaiping 25 the expected
product [are c@ncgntrated underfregduced pressure and
the regidue i sywashed wth acetjonifrile (20 m),
pent ane {(20_m dili sopr opy! gt

4-{5-[5-(4-Chloro-phenyl)-1-methyl-
1H-imidazol-2-ylsulfanyl}-furan-2-
yi}-2,4,6,7,8,9-hexahydro-
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(20 mM) and dried under vacuumto yield 154 ng of
9-[5-(5-hydroxy-1 H

whewzoiasrdazol - 2-yl sul fanyl ) -furan- 2-yi ] - 8- oxord1/B326067002734

8, 9- hexahydr o- 2H pyrrol o[ 3, 4- b] qui nol i ne- 3-car boxylic
acid ethyl ester as a |ight eI | ow powder. 30

Yi el d=50% Anal ytical LC I\/IS hrethod ©): nf z=489
(negative ion node [MH - ), mz=491 (positive ion

node [Mk PRUKER ~AVANCE
DRX- 400 %r%:atz?oﬁ‘g o, chglﬁ‘ﬁ%fm’nghlfts (5 in ppm in
d6 di nemh‘}m%&mmd mifBdritgrosanelient referenced at

-ui noli n-5-one--10 Ana

2.50 ppm aig303K tenperature: WO 20C7/ 012972
PCI7TBZ006/ 002734 68 1,28 (t—3 = ,u m SH) ‘,S%L

%ﬂalft@a&éél&%%érﬁ 2@ @e%gﬂbA gr@d@t(?s io §0|_ﬂﬁ> ac@ogﬂnle in7

J:35Hz,1H);663(d broad, J = 8,5 Hz,

H);676(dJ 35Hz ;677(mbroad 1H);
6 78 (d, J 3,5 Hz, b@;‘g? 7,10 a 7,39 (m broad,
.8, 40 (s, 1H)' 1579, 28 (mbroad, 1 H)

broad, _1 ; (mbroad, 1 H . The
FZSPWRLL? % R Eﬂﬂﬂéf@“gﬂl\drmemimgiazné-bwlsulfanyl)-furan-
Piyil¢4.8,7,8, Sthvxahperé escri bed
|Ir¥o};xgrrw}ﬂ e 88, thgafoI%ﬂgwh%ﬁpﬁesﬁgﬁdﬁgg obt ai ned
usi ng the procedures described in_exanples 4 Exanples
Structure MWV of EIMS LC MS expectey ([MH +) RT
conpound JMLnL_  -90 466.89%467 4J62F NOCOC HN, N
N H 4-[5-(5-Chl oro- hergoxabl - F
yl sul fanyl)-furan-2-yi F
di met hyl -2, 4,6, 7, 8, 9- hekahydiro- razolo 3,4-b
LC/ M5 condi tions: method -
rilein 7 mn Table 10

A, gradient 2 to §

5-(5-Trifluoromethyl-1H-benzimidazol-2-ylsulfanyl)-furan-2-carbaldehyde (1.4

g) was obtained using the same procedure as described in example 70,
starting from 1 g of 2-mercapto-5-trifluoromethylbenzimidazole (4.6 mmoles),
0.65 g of 5-nitrofuraldehyde (4.6 mmoles) and 180 mg of sodium hydride (4.6
mmoles). (Yield=99%). Analytical LC/MS method A: ((M+H]+): 313, RT: 4.78
min (gradient 5 to 85% acetonitrile in 7 min).

Starting with 63 mg of the above aldehyde (0.2 mmole) and using the same
procedure as example 3, 43 mg of product 95 were obtained after
chromatography on silica gel using DCM/MeOH 97/3 as eluent (vield= 46%).
Analytical LC/MS method A: ([M+H]+): 472, RT: 3.84 min (gradient 2 to 80 %
acetonitrile in 7 min).

Starting from the above aldehyde, the following examples 96 and 97 were
obtained using the procedures described in examples 4 and 2 respectively




Exanpl e 91: 7, 7-Di net hyl - 4-[5- (4-net hyl -
H i m dazol - 2-yl sul fanyl ) -furan-
wWQ@2007p12724, 6, 7, 8, 9- hexahydr o- pyr azol o[ 3, 4- b] quPeDIB20068002734
one; conmpound 15 with trifluoro-acetic acid WO
2007/ 012972 PCT/1B2006/002734 69 H N No O o HOF

HN FF NNHO91 Conpound 92 was prepared as in
exanple 4 starting with 41.7 ng (0.2 nmole) of

5- (4- Metjhyl -
EkambRaZ0 ul fanyl) - furan-2- capfal dehyde
prerggr atji ong?twerarrpl e 78) and 28 rrg f di meY onéﬁ\?% 2 LC/MS
mol e). {49.4 ng of desired corrpour@kp/&at@:llsol affaH]") | RT
after prleparative LC M5 (nethod A, .
Anal yti gal LT VS met nod A (T WH— cdiggéﬁn RH—R—53—mh (min)
radient 2 to 80 %gcetonitrile i nm n) Ie
%@: 4-{5-[ 5- (4- Chéorﬂ y|)-1-rret"r§ﬁ ZH.mdag&P 2- | 4.22
1-0
yl sul faryl ] =f y -2-’§/|} .6, 7, 8,[9- hexahydr o-pyr azol o
[ 3, 4-b] qui nol i R¢S5-gone H NF\ SINO}-- N HNON
5-[ 5- (4-|Chl or o-lpheliyl ) - 1- net hyl -
H-i mi dazoly yl']-furan-2- [carbal dehydg (1.5 @)
was obt gi neg= g _tke sane procedure as descrjibed in
15 exanple 70, fstartitng from1l g of
5- (4- chllor ophenyl ) - 1- met hyl - 1Hi mi|dazol - 2- thilol (4. 45
nmol es) of 5-nitrofural dehyde (4 45 | es)
and 178 rflgPS @nglé?rﬁm%'}ﬂﬂ e (4.45 mol es) .
(Vi el d=10eHeointidakyit2-gBuifagyIME netlhod A:
furan-2-yl}-7,7-dimethyl-
2,4,6,7,8,9-hexahydro-
pyrazolo[3,4-b]quinolin-5-one
o7 472.09 473

4-[5-(5-Chloro-1H-
benzoimidazol-2-ylsulfanyl)-
furan-2-yl}-2,4,6,7,8,9-
hexahydro-pyrazolo[3,4-b]-1,7-
naphtyridin-5-one; compound

with trifluoro-acetic acid

3.25

Analytical LC/MS conditions: method A, gradient 2 to 80 % acetonitrile in 7

min

Example

Table 12

98:

2,4,6,7,8,9-hexahydro-pyrazolo[3,4—b]quinolin-5-one

4-[5-(4,5-Dimethyl-1 H-imidazol-2-ylsulfanyl)-furan-2-yl]-




([MtH +): 319, RT: 3.91 mn (gradient 5 to 85%
acetonitrile in 7 mn). Starting with 64.2 ng of the
wabeveiardehyde (0.2 nmol e) and using the sanePCRB2006/002734
procedure as exanple 3, 56 ng of product 92 were
obt ai ned after chromatography on silica gel using
DCM MeOH 97/ 3 as el uent (yi&Bd= 58% . WD 2007/012972
PCT/ 1 B2006/ 002734 70 Anal ytical LC/ M5 nethod A
([MtH +): 478, RT: 3.48 mn (gradient 2 to 80 %
acetonitrile in 7 mn). Starting fromthe above
al dehyde, the follow ng exangl 3 and 94 were 5
obt ai ned usi ng the procedures i bed in exanples 4
and 2 respectively: Exa 'L'. Structure MV of EIMS
LC/ M5 expect ed ([MH—I] +) RN Cqgpound min 93 OL 505. 13
506 3.74 N S--° N OO  H§f 1 NN

4-{5-[5-(4- Chloro phﬁ yl- 1

H i m dazol - 2- yIsquaS 2- yl}-7, 7-d
imethyl-2,4, 6, 7, 8 9- N

hexahydro pyrazol 0[3 4- b]qw nol i n- 5-one 94 Cl 478.10

2D HN N N NH
5-24,5- lmethyl-1H-lmldazol-2-ylsuIfanyl)-furan-2 carbaldehyde (2 g) was

obtained using the same procedure as described in example 70, starting from
1 g of 4,5-dimethyl-2-mercapto-1H-imidazole (7.96 mmoles), 1.12 g of 5-
nitrofuraldehyde (7.96 mmoles) and 320 mg of sodium hydride (7.96
mmoles). (Yield=100%). Analytical LC/MS method A: ((M+H]+): 223, RT: 2.34
min (gradient 5 to 85% acetonitrile in 7 min).

Starting with 44.5 mg of the above aldehyde (0.2 mmole) and using the same

procedure as example 3, 36.4 mg of product 98 were obtained after

chromatography on silica gel using DCM/MeOH 97/3 as eluent (yield= 37%).

Analytical LC/MS method A: ([M+H]+) 382, RT: 2.31 min (gradient2t0 80 %
" acetonitrile in 7 min).

Starting from the above aldehyde, the following examples 99 and 100 were
obtained using the procedures described in examples 4 and 2 respectively

Examples | Structure MW of | EIMS LC/MS
expected (M+HTY | RT
compound (min)

99 409.51 410 2.69

4-[5-(4,5-Dimethyl-1H-imidazol-
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4-{5-[5-(4-Chl oro-phenyl)-1-nethyl -
H i m dazol - 2-yl sul fanyl]-furan-2 |

waele@7M092007/ 012972 PCT/ 1 B2006/ 002734 71
pyrazol o[ 3, 4-b] -1, 7-naphtyridin-5-

trifluor

Table 1

o-acetic acid Analytical

Fxample 95: 4-[5-(5-Trif

1

one;

-2,4,6,7, 8, 9-hexah
PCT/IB2006/002734
compound w th

LC/ M5 condi ti ons:
met hod A, gradient 2 to 80 Yacetonitrile in 7 mn

| uoronet hyl -1

—EH—wWas

- benzi Mizigagladyy

2-yl]-1,
one H N
rifluord

@gﬁ_ﬁ%ywﬁf ur é

igelie 407 SR G £ b &

Xl dib-pyrazolo|3,4-

MBI S

\n- 5
ol o[ 3, 4- b] qui
NH H 5=

\n- 2- car bal deh
ocedute—as-de

i n exany

Orer caq
nmol es) ,
and 180

RT: 4. 7§
mn). St
nmol e) &
nmg of pr
chronat&
el uent (
([ M+H +)
acetonit
al dehyde

UoT

le 70, starfing from1 (
to-5-trifl uoN hyl benzi

10 0.6 g{\of/Z 5-ni trof ur
ng [ ride (4.¢
Pytical LC M5 net
mn (graient tp_85%
i T Ft he
anme roceq

| ?\é oHQi n@d af
y 'on silica gel usif
yield= 46% . Analytical 1
:4-[;57@,5-®Fme_ﬁwﬂ4 I-mmidté_ﬂdilac
] mn ., Starting
},2 ¥‘§8"fé}8fﬁ %]\'/'\?'?’1& @Larrpl es
2,4,6,7,8,9-hexahydro-
pyrazolo[3,4-b]-1,7-naphtyridin-
5-one; compound with trifluoro-
acetic acid

of

188@al e (4.6
al dehyde (4.6
nmol es) .

hod A: ([ M+H]
acetonitrile
above al dehyd
lure as exanpl
ter 15

g DCM MeCOH 97
|C/ M5 net hod A
ient 2 to 80
fromthe abov
96 and 97 wer

hol i n-5-

yde (1.4
scribed

383
nmol es)

Do

1.77

min

Table 13

‘Analytical LC/MS conditions: method A, gradient 2 to 80 % acetonitrile in 7

Example 101: 4-[5-(5-Methyl-1H-benzimidazol-2-yIsulfanyl)-thiophen-2-
yi}-1.4,6,7,8,9-hexahydro-pyrazolo[3,4-b]quinolin-5-one

Preparation of the aldehyde: a mixture of 0.82 g of 2-mercapto-5-methyl-
benzimidazole (5 mmoles), 0.6 ml of 5-bromo-2-thiophenecarboxaldehyde (5
mmoles) and 1.4 g of potassium carbonate in 10 ml of DMF is heated at
110°C for 2 hours. The mixture is cooled down to room temperature, then




10

15

[ [ th ocedures described in exanpl es

ioaggtglP:gpgilrseler€;2007/012972 PCT/ 1 B2006/ 002734

wQ 200E082ypt es Structure MV of EIMS LCMS expeck@rIB2006/002734
([MtH +) RT conmpound mn 96 N 499.52 500 4.22 N F OO
FF HN NN H 4-[5-(5-Trifluoromethyl-1 H
benzoi m dazol - 2-yl sul fanyl ) - fu ran- 2-yl]-7, 7-d
imethyl- 2,4,6, 7, 8, 9-hexahyd ro razolo 3,4-b
pouretiinto52 00 enl ot g‘htff‘%lgﬂﬁﬁ%h%t&r gﬁice H'Wiﬁw 50 hfof ety Neetate.

ol o LN ko ky or O- . .
(135 EombMeld brddie bl yashe Sithaiine, ced aver MO, and
tRneanfatesk gheaarytie pBodudijis purffiedom Bliigaigdi OsfgoD DEM/MEOH as
on I‘il ns; f'hod gr adi ent 0

f‘ﬁa a qﬁ%wd?agﬁ@ldﬁ 4 npiralydigal LCIES(methdal Ret(iMEHE): 275).
RIS damiol (gPadibts (8540 adets R IYY hiin),

Starting with 54.9 mg of the above aldehyde (0.2 mmole) and using the same
procedure as example 3, 78.8 mg of product 101 were obtained after
chromatography on silica gel using DCM/MeOH 97/3 as eluent (yield= 91%).
Analytical LC/MS method A: ([M+H]+): 434), RT: 3.07 min (gradient 2 to 80 %
acetonitrile in 7 min).

The following examples were obtained using the same procedure:

Starting from the above aldehyde, the following examples 102 and 103 were
obtained using the procedures described in examples 4 and 2 respectively

Examples | Structure. .. . e MW - —of |EIMS [LC/MS
expected (IM+H) | RT
compound (min)

102 461.61 462 3.44

7,7-Dimethyl-4-[5-(5-methyl-1H-
benzoimidazol-2-ylsulfanyl)-
thiophen-2-yi)-2,4,6,7,8,9-
hexahydro-pyrazolo[3,4-
blquinolin-5-one




5 2,4,6,7, 8, 9- hexahydr o- pyrazol o[ 3, 4- b] qui nol i n- 5- one

WO 2007/ 012972 PCT/ |1 B2006/ 002734 73 H N s-{\ N 0O
woboRoNI7TH PCT/TB2006/002734

5-(4,5-D nethyl - 1H i m dazol - 2-yl sul fanyl ) -furan-2-carb

al dehyde (2 g) was obtained using the sanme procedure

as described in exanple 70, Harting from 1 g of

4, 5-dimethyl -2-nmercapto-1 Hinidazole (7.96 nmol es),

5- 5 nitrofu raid ehydg (7.96 nmol eg) and
sodi um hydrj de (7.96 nmmolgf) 49 (Vi eId 9 .

Anal ytical LC M IH ([ MeH] ) : %% kgg 2:5
mn (gradi ent 08%0 tonltr|Ie|n7mn)
Startinglwith 44, ng of the aboveg al dehyde (0|2
nmol e) apd using te same procedyre as exanpl ¢ 3,
36.4 ng pf 8 werk aingd after 10
chr omat ogpRPM onf|sillica ge] using DCM MeOH 97/3 as
el uent (yi eNd=>g Nﬂnah(gt\’ﬁi L&/ M5 net hod A:
([MHH +)f 382, IRT: 2.31 mn (gradijent 2 to 80 %
acetonityile in 7 mn). Starting f[romthe above
al dehyde,4i§§5tl\@éthglv\1ong exanpl es 99 and 100 were 15

obt ai ned edures descrii bed in exanpl es 4
and 2 re @mlmaazoERMmﬂfenyla?:tructure MV of EI MS LC/ M5

expect ed| idbLHéh"ﬁ ) nd mn 99 N 409.5] 410

2.69 N[QO N yF248NBe 1
exahy ro—pyrazolo[3 4-b]-1,7- :

naphtyridin-5-one; compound

| with trifluoro-acetic acid

Analytical LC/MS conditions: method A, gradient 2 to 80 % acetonitrile in 7
min

Table 14

A Exahip'ie 104 -9-'[5-(1 H-Benzimidazol-z-ylsuIfanyl)-furan-2-yl]-8-oxo-
4,5,6,7,8,9-hexahydro-2H-pyrrolo[3,4-b]-1 ,7-naphthyridine-3-carboxylic
acid ethyl ester; compound with trifluoro-acetic acid

s —«:D

Compound 104 was obtained using the same procedure as example 2,
starting from 42 mg of N-Boc-3,5-diketopiperidine (0.2 mmole), 38 mg of 3-
amino-2-ethoxycarbonylpyrrole hydrochloride (0.2 mmole), 51 mg of 5-(1H-
benzimidazol-2-ylsulfanyl)-furan-2-carbaldehyde (0.2 mmole) and 33 pl of
DIEA (0.2 mmole). After preparative LC/MS (method A) 8.5 mg of desired
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H 4-[5-(4 ,5-Dineth I-1 Himdazol WO 2007/012972
PCT/ 1 B2006/ 002734 74 2-yls u |Ifa nyl)-fu ra

wo2@spide77, 7- dimethyl-2,4,6,7, 8, 9- PCT/IB2006/002734

hexahydr o- pyrazol o[ 3, 4- b uinolin-5-one 100 N 382. 45
383 1.77 ICN OOFIF HN, NNNHHOO H
4-[5-(4,5-Dimethyl -1 HimddZol - 2-ylsu

| fanyl)-furan-2-yl]- 2, 4 6, 7, 8, 9- hexahydr o-

uor o- acet

ol 229 8@?@&9@%8@ Gt % oeesieniyietn 7irain)n 7 nin
Tabl e 13 Exanple 101: _
4 [5 (5- Met hyl -1 H benzi m dazol - 2-yl sul fanyl ) -t hi ophen-

4.0 I = QN
E*%pl) P S6'I658 97 9%1(&3 % Rfrﬁ’rcﬁzzai-ﬂy%uIfakgﬁ-lfﬂrgaﬁ- -ﬁ]-g-oxo-
4,5,6,7,8,9- hexahydro-2H-pyrrolo[3,4-b]quinoline-3-carboxyhc acid ethyl
ester; compound with trifluoro-acetic acid

f;ﬂ?ﬁpll 64 Hete %olétezf ))d 'Aha\lﬁ\?gﬁgﬂ %gﬁ}%:&gﬁ‘;"k[Mth

i 105
Compound 105 was obtained using the same procedure as example 3,
starting from 22.4 mg of 1,3-cyclohexanedione (0.2 mmole), 38 mg of 3-
amino-2-ethoxycarbonyl-pyrrole hydrochloride (0.2 mmole), 51 mg of 5-(1H-
benzimidazol-2-ylsulfanyl)-furan-2-carbaldehyde (0.2 mmole) and 33 ul of
DIEA (0.2 mmole). After preparative LC/MS (method A) 7.7 mg of desired

product 105 were isolated (yield= 7%). Analytical LC/MS method A: ((M+H]+):
475, RT. 3.94 min (gradient 5 to 85 % acetonitrile in 7 min).

Alternative preparation of example 105:

Alternatively example 105 can be prepared by reacting 3-amino-2-
ethoxycarbonyl-pyrrole (31.5 g, 204 mmol), 5-(1H-benzimidazol-2-ylsulfanyl)-
furan-2-carbaldehyde (50 g, 204 mmol) and 1,3-cyclohexanedione (22.95 g
204 mmol) in 2.5 | of 1-butanol at reflux temperature for 3 hours. The reaction
mixture is then concentrated under reduced pressure. The residue is

resuspended in 1 | of ethanol and heated to reflux temperature for 2 hours
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Preparation of the al dehyde: a m xture of 0.82 g of

2- nmer capt o- 5- net hyl - benzi m dazole (5 mmoles), 0.6 m
W@20030m90210- 2- t hi ophenecar boxal dehyde (5 nmol BGh/IENEH/002734

1.4 g of potassiumcarbonate in 10 mMl of DWVF is heated

at 10 110C for 2 hours. The m xture is cooled down to

roomtenperature, then WO 20087/ 012972

PCT/ | B2006/ 002734 75 poured into 200 m of water and

erdr et tied conl de wianh ®pedrature.eiThg! fcamﬁdatmsoluﬁlbematenal is

OMERARE AL BREhaT Wi RharaL (T, e cibehiond elber 0.4 1,

péh’dahgﬁ(g 5401) il drﬁézh aﬁaemmr@@fﬂé\@%@.s esH§Mnded in 2 | of
give 0. g -

hyl
peelenitiilg bsﬂtﬁd—@- Sﬁf@ulTﬁmﬁ)ﬂrawt‘mf@p&@nw%and let to cool to room

%rﬁé’%m %Q)Mbq%gma%?lﬁz l%%ﬁﬂx(eét'eg dﬁ\é rﬁrtr%thrb ggsﬁed with

ace!bnmmléréd@ Iy, iigopiopy! eﬁteatrmlmg Wehfhn@((?GﬂE aftl dM&l under

above al deh and usi ng

YRAGHER UPeYig iﬂdéia‘ir@ ef ¥- [5724 l-taBﬁgzmld@zQiaﬂlsulimyl)nfev@n-Z-yll -8-
SR8, 85 LTSI I I3 e ety
estenmin rumo bade ﬁorm [awaﬂhght grESApOWERSE. T\_ﬁiﬂfgﬁ/g Vcl(%:wbae mic/MS
et B ket far Rt . wg/zPHES D8 Bostive e movie).

SoaMHA9H NMR bheh BNM@ER'M?/KN@E DR&GM‘SG’EBQ%%P%ter, chemical

exanpl es 102 and 103, were obtained usin _
phifis dduineppaid o rdeodmemysumues(mmsmda) solveat réfeednced at

- | ted
LB RISt oy 2608 N 60 e ABb: .8 e atix; 2.25
GB mN\2HE: ©58H, ﬂHj\l 2'7'9 (ﬁ1 7ﬂlﬁ' BLBYY; $=LP0lrz, BiIWE 15 § 1h) ;

enzol m dazol ?-/i 3
5,97 (d, J 35Hz1 ) 679( 3,5 Hz, 1H); 6,82 (d, J = 3,5 Hz, 1H);
de 7,12 a 7,17 (m, 2H) ; 7,47 (m broad, 2H) ; 8,40 (s, 1H); 11,4 (s, broad,

1H); 12,4 (m broad, 1H) .

Example 106: 9-[5-(1H-Benzimidazol-2-ylsulfanyl)-furan-2-yl]-6,6-
dimethyl-8-0x0-4,5,6,7,8,9-hexahydro-2H-pyrrolo[3,4-b]quinoline-3-
carboxylic acid ethyl ester

=z

430 mg (1.76 mmol) of 5-(1H-benzimidazol-2-ylsulfanyl)-furan-2-
carbaldehyde are combined to 197 mg (1.405 mmol) of dimedone, 335 mg



t hi ophen-2-yl]-2,4,6,7,8,9- hexahyd ro-pyrazo 10[3,4 b

ui nol i n-5-one WD 2007/ 012972 PCT/|1B2006/ 002734 76 103
woRe34120@2 435 2.5 N S O 1F FF HN 'N N NH HO ErT/HB2006/002734

4-[5-(5-Methyl -1 H benzoi m dazol - 2-yl sul fanyl ) -

t hi ophen-2-yl]-2,4,6,7,8, 9-

hexahydr o- pyrazol o[ 3, 4-b] - 1,72- napht yri di n- 5- one;

compound with trifluoro-acetic acid Analytical LC MS

(dorglirinaeinef 3:armhodz éthoﬁymibcﬁylpﬁrrble Brdehloride, 742 mg
-acetonitrile- mn Table 14 Exanple 104: 9-]

(ﬁ7esb1nmnaﬁlhafzwsNﬁnwmepylsﬂwle)mmer'aﬁDzanhaeobi e %lrred(
Bactich Miftufs g,ﬁ;égnxgq: g\é&gqgﬁ{ @[égzoﬁpbio rbofs RARBLBHIrb
reacfior ovixiuee msd"nadfoomhcbhtrated(n rder kquekl-br@ssNel-bndJHd@

5 cﬁu&ed’z w'i:th water and extracted with ethyl acetate. The organic layer is
washed with water and with brine and then dried on magnesium sulfate,
filtered and concentrated under reduced pressure giving crude product. The
resulting oily residue is dissolved in 10 mi of dichloromethane and purified by
chromatography on a prepacked 120 g 15-40 um silica gel cartridge (eluting

10  solvent: cyclohexane / ethyl acetate from 100/0 to 70/30 v/v; rate : 50 mL/min,
in 50 min, from 70/30 to 50/50 v/v in 10 min, and then from 50/50 to 40/60 v/iv
in 30 min). The fractions containing the desired product are combined and
concentrated to dryness under reduced pressure giving 330 mg of expected
compound with 47 % vyield.

15  Analytical LC/MS method B: [M+H+]=503.3; retention time : 3.61 min; 68 %
uv.

Example 107: 10-[5-(1H-Benzoimidazol-2-ylsulfanyl)-furan-2-yl]-9-oxo-
20 24, 5,6,7,8,9, 10-octahydro-2,4-diaza-cyclohepta[flindene-3-carboxylic
acid ethyl ester, compound with trifluoroacetic acid

107

Starting from 51 mg of 5-(1H-benzimidazol-2-ylsulfanyl)-furan-2-carbaldehyde
25 (0.2 mmole), 38 mg of 3-amino-2-ethoxycarbonyl-pyrrole hydrochloride (0.2
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Compound 104 was obtai ned using the sane procedure as
exanple 2, starting from42 ng of

WORMBoO1ND75- di ket opi peridine (0.2 nmmole), 38 ngPOI/1ER006102734
am no- 2- et hoxycar bonyl pyrrol e hydrochl oride (0.2
mmol e), 51 ng of 5-(1 H
benzi m dazol - 2-yl sul f anyl ) - f8)¥ an- 2- car bal dehyde (0. 2
nmol e) and 33 pl of DIEA (0.2 nmole). After

SR8 el 308 Albatohe condipa bl Pt 107 ver

eligingdeusing i the drropeguresdesaribedain exaBplee06dAnalytical LC/MS
tbtod A) ((MAHRY): 5@% IET%, 69 Fhuﬁ Qa5 [5(% S(B‘V?‘rbcé%omtnle in7

ac tonltrlle I n I e”105: 9-
enzi m dazol - 2- ylsulfanyl) fu ran-2-yl]-8-o0xo- 5
4,5,6, 7, 8, 9- hexahydr o- 2H pyrrol o[ 3, 4- b] qui nol i ne- 3-car

Exmylple: 108: B-§5-(§-Methyl-¢H- belm’mﬂdmblvz-yhsulfany furan-2-y|]-8-

B f'*'-‘*@{?"s SeEdnatntaelerelals A RaH Relingp A RaV g yoacid

efhytestare as exanple 3, 10 starting from 22.4 ng of
1 3-cycl ohexanedi one (0.2 mmole), 38 ng of 3-
am no- 2- et hoxycar bonyl - pyrr ol elmydrochl oride (0.2
nmmole), 51 ng of 5-(1 H S—
benzi m dazol - 2-yl sul f any fur ar bal dehyde (0.2
nol e) and 33 pl of DI @P. 2 mole)> After
preparative LG M5 (nethod
product 105 were isol ated d 799 . Anal yti cal
LC/ MS net hod A ([lvﬁ?): 375, RT: 3.94 min
(gradient 5 to 85 % aye€ i ein7mn).

fi exanpl e 105: Alternatively

exanpl e 105 can be prepaned by reacting 3-am no-2- 20
et hoxycar bonyl -pyrrole (31.5 g, 204 mol ), 5-(1
H benzi m dazol - 2-yl sul fanyl )- furan-2-carbal dehyde (50
Btep20 H-(GrdethyrtH-bedzinyidandi+«glsafarmiefurar-29Capaldebdde
mml) in 2.51 of 1-butanol at reflux tenperature for 3
198" § -of TAPndrRaptd-8Methylbenzimidazole in 14 mL of tetrahydrofurane
(THF) are dropped into a 100 mL three-neck flask, and then 309 mg of
sodium hydride is added. The mixture is stirred at reflux temperature for 30
minutes followed by addition of 1 g of 5-nitro furaldehyde in 7 mL of THF. The
reaction medium is allowed to cool down to room temperature (ca. 20°C) and
then poured in a mixture of 200 mL of water and 100 mL of ethyl acetate
(EtOAc). The organic layer is isolated and the aqueous layer is extracted
twice with EtOAc (2 x 100 mL). The organic layers are combined, dried on
magnesium sulfate, and concentrated under reduced pressure. 1.8 g of 5-(5-
Methyl-1H-benzimidazol-2-ylsulfanyl)-furan-2-carbaldehyde is  collected.

Analytical LC/MS method B: RT: 2.98 min; [M+H]" : 259; 80% UV purity

Step 2: 9-[5-(5-Methyl-1H-benzimidazol-2-ylsulfanyl)-furan-2-yl]-8-oxo-
4,5,6,7,8,9-hexahydro-2H-pyrrolo[3,4-b]quinoline-3-carboxylic acid ethyl ester
(title compound)

774 pmol of 3-amino-2-ethoxycarbonylpyrrole hydrochloride, 774 pmol of 5-
(5-Methyl-1H-benzimidazol-2-ylsuffanyl)-furan-2-carbaldehyde (obtained from
step 1), 774 pmol of 1,3 cyclohexanedione and 400 pL of N,N-
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m xture is then concentrated under reduced pressure.
The residue is resuspended in 1 1 of ethanol and

whearetorn refl ux tenperature for 2 hours WO PCT/IB2006/002734
2007/ 012972 PCT/1B2006/ 002734 78 and let to cool to

roomtenperature. The forned insoluble material is
collected by filtration, waghed with ethanol (0.4 1),

di i sopropyl ether (0.4 1), pentane (0 4 1) and drled
under vacuum The residue is resuspen

dascmropylethylamlﬁee@t 3ank of ethangt %’%rpﬁ’é'lr%qeuﬁt@ g ﬁ?s@ Shiszplg for
8w a‘?/e] é‘d?é’ﬁ%cfr{ 0 (PERBhAI t ONRAigiyr enodéle Enagd ulDmtimizer
LS CO

mat er |

ingiateent). rTm%flggk %Cio;ﬁlecg)(h Y Hg@%}l ki I,%qr?o(r%%éiv‘%l; POO°C during

m@@&ﬁdé OAfierl ¢ogling dbwretd 207@; the mnmom ristyed$ domgergrated

l&dgé ﬁ@zqh;ﬁeﬂi;&rassgrey [1e, "Fﬁw is purified ft\{)/i casgel @(L\naloglx model

IAtefiflash 280 instrument, , SiO; 7 g, Eluent EtOAc / cyclohexane ; from

2 ted
DR R bt Mo g o
qoonpismd e epmined asdct r%*@ﬂl\/e;" L0 f?@%‘r?&d ure. the
rbﬁ{ﬁﬂhgoﬁlltis”%oﬁjb'ﬂ&e@ fh 016z &7 of0dichioreistivane DCM) then

ool 55t i 5 SR 8o of s

Wereeddiekssd oxyde (DVBO-d6) sol vent referenced at 2.50
ppm at 303K tenperature: 1,28 (t, J =7,0 Hz, 3H ;

A I BMEo-6f! 2,58 (= 370|)Hz $HY791,89 (m,
gl o oy S T o
2Hj3 §2 4((@1 1P|) 5%&%‘%,—30mz,,1Hﬂ% 8013 large, 17 3,8 Hz, 2H)
Ry Tagdey TH) 3508 T uads 4 EBigo ' 8340 (m large,

PH) 51213(%&9@} mmazol 2-yl sul fanyl)-furan-2-yl]-6, 6-
20

Wgsy % +6, 7, 8, 9- hexahydr o- 2H pyrrol o[ 3, 4- b]

. - 3- car oxylic acid ethyl ester N N HOO
HNN OH O25 430 ng (1.76 mol) of 5-(1
Bxeordei0®azol - 2- yl sul fanyl ) -furan-2- carbal dehyde are
conbined to 197 ng (1.405 mol) of di medone, 335 ny
6,6-Dimethyl-9-[5- (5 methyl-1H- ben2|m|dazol-2-ylsuIfanyl)-furan -2-yl]-8-
oxo-4,5,6,7,8,9-hexahydro-2H-pyrrolo[3, 4-b]quinoline-3-carboxylic acid

ethyl ester

H
N
$—4
= N
X0
0O
~—
HN
—
N
0 o0\

387 pmol of 3-amino-2-ethoxycarbonylpyrrole hydrochloride, 387 pmol of 5-
(5-Methyi-1 H-benzimidazol-2-yisulfanyl)-furan-2-carbaldehyde (obtained from
example 108, step 1), 387 pmol of dimedone and 202 pL of N,N-
diisopropylethylamine in 1.5 mL of ethanol are poured into a flask suitable for
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WD 2007/ 012972 PCT/ 1 B2006/ 002734 79 (1.76 nmol) of
3-am no- 2- et hoxycar bonyl pyrrol e hydrochl ori de, 742 ng

w@ 20074129mol ) of N, N-dii sopropyl et hyl anmi ne i n BOI/IB2006/002734

et hanol . The stirred reaction mxture is refluxed
overni ght. Upon cooling to roomtenperature, reaction
m xture was half concentratéd@ under reduced pressure
and then 5 diluted with water and extracted vvlth ethyl

.
ip$tryraeeq. 'th@ ﬂ@§h d® hqkad dben mm‘lahw lﬁ:petfcpmm at 400°C during

7!1)0/$étﬁ>n@FsUAﬁepé@<§1H@tdovab %6“@ Uhé é‘ébtf?:'n .x"t&% Q%%Qb%ntrated

di soI n 10 oronet ane an

%‘ %BWSHW fﬁ]@, ig Ppified orssilica gﬁ{ (;tmalgg;x model
lgmlnﬂaahtzawgetrgmbut ltsn@g nogselmnEtOAW Icyashasasné ﬁbhvieono
t@% ?"4’ % %8“.{!811 dil.g '}(X mip {ﬁ§) m lpp f%opﬁgﬁmtammg
the opxmmted Qmmnmﬂmnb are vcornbingd and)comufat@cttum reduced
PS4 AEITRE rér'ﬂ%urﬁi‘t_? bl R AHBHAG irf6 8 (i hfb%‘oﬁ@»deép@w% (pcm)

concent r ness un educe ress

theip Ryt oz ;?é!c@% %@ﬁﬁmaﬂoamwuntsmf %sppemmlomae 62 mg of

e&pebwdltﬁmhpcbﬁd\/&é@ﬂ@éféoeasé%hb‘] =503. 3: retention
time : 3.61 mn; % UV. Exanple 107: 10[5(1

LT PS8 iy o2 115 v 20

10- oct ahydro- 2, 4-di aza-cycl ohept a[ f]i ndene- 3- car boxyl i
The following: Sﬁgnalggtre @attributesolormhenspdries (dbummianaedts % over the

s?@bﬁur'ﬁi ,99 Eﬁi} F1,00NsN3HP; @2d¢H 27,0182, 38 2014, J =

1@%& #5!9 gg FS1lﬁ$§Ry|1"l-)f@F%(@ 3Hrbak8etR 66 (mebidden -
ir{ Pag, 2HYPL 4)25 @B Jny 74 H3- 2m n§-12- wé) v @/MPA QH)

Gh# GOCJWLOSVbq-?z (1q-1)2 g@z%g(?ar/ggl U %(f z, HE Ogég’éé)(% c-l73J 2,0 et
8,5 Hz, 1H) : 724(slarge 1H) ; 734(d J=8,5Hz, 1H) ; 830 (s, 1H) ; 11,40

(m large; 1H) .

MS : ES , m/z=517 = MH".

Example 110: 9-[5-(5-Methoxy-1 H-benzimidazol-2-ylsulfanyl)-furan-2-yl}-
8-oxo-4,5,6,7,8,9-hexahydro-2H-pyrrolo[3,4-b]quinoline-3-carboxy|ic acid
ethyl ester

=
HN
=

o\

Step 1: 5-(5-Methoxy-1 H-benzimidazol-2-ylsulfanyl)-furan-2-carbaldehyde
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mol e) and 28 ng of 1,3-cycloheptane dione (0.2
mmol e), product 107 was obtai ned using the procedure

waele®eoiderd i n exanpl e 105. Analytical LCO M neChiogRod/002734

([MtH +): 489, RT: 4.69 mn (gradient 5 to 85%
acetonitrile in 7 mn). 5 Exanple 108:

9- [ 5- (5- Met hyl - 83

H benzi m dazol - 2-yl sul fanyl ) -furan-2-yl']-8- _
oxo0-4,5, 6, 7, 8, 9- hexahydr o- 2H pyrrol o[ 3, 4- b] qui nol i ne- 3
ZMIbapw 5¢n@thbﬁyb@1ﬁ’m|daﬁé 1. 8"9 $0:0 mindY is'susPehde®§hto 25

8, sty e ﬁ's"&?f‘{ﬂﬁ{ﬁ")afﬂaFanTbe'a’a%% maHided Tamol) of
sodiug dhyelride- rase c apded5- Tine hyddotioni migeze! & idtirkd Mgt room
reﬂ{ﬁeréﬁﬁéahl%‘lﬂg gé(éér aé\?)lwﬁ]-ﬂ'":%% ﬁ%adsgglppgd R aoq]’fog'bﬂjfro 2-
|U§a'§g'a)ré]4% (A, A G@ ummol)dn A0 mieof BHIF nsstherxadewdrm\mse and
ther re%@tloﬁﬂrﬁlb&@é i§ @tlln‘é\de& %ﬁ?&hbé%u@ fof ?_ghOLBgn UAER it is

RBHR 8 ansbpXehtad Gimis WiesR, Bast ¢y acetatEo Bhesorganic
ax%radtm rarpouombirien, awashédl r\ﬁtrpfb_lr_ﬁﬁo odﬁeQOfonW?ﬁe@’ neditiin 1frate,
e
fltord Bl eneBrb R ynddro e PRsBie) Hhe mpidugyisciturated i
diisopranybethqroand 1h)m resylitingrbespengion s stiyed $orat ér. The solid is
S t
m@agdé ﬂgﬁﬁggg' ﬁﬁ gpwgtgﬂg[:?@ré}ﬁ@l éirfe? Sind HiHed, 05 g. of 5-(5-
en2|m|dazol—2—ylsu|fanyl)—furan—2-carbalde yde is obtalned as.a
palbewnom r- Thgl ﬁubfea@ydﬁncéhfraté#uﬁ&ér%ggeég% dstire and
tﬁ@r’e@ﬁy& +purlfﬁg%y8t ; : %\gt ﬁ%@ af} @pprepacked 90 g 15-40 um
sghqeegegl&amdgyl(etutmg solvent: ethyl acetate). The fractlons containing the
desBegLRguge %ﬁﬁ*‘*ﬁ”’%@ﬁ}%?@%&@%@ 18 VAR Hadar getfuced
RIBsSHTEC (482 g e@h?ﬂdﬂj@nef -methoxyethhdendimiddol2wlsutianyl)-
farawzla@rt?aleé rsaéﬁ?tamléh%é Pafe YHIRWASEWAL!. Hf: 94/do-C.

pnol of 5-

S n@a@@%ﬁO&iﬁﬁnz'Waz e sdtanyth furan 2Ly1)-8-oxo-
496,68 Sbexatiyoine-2kh gy OB H4-b)GuiNo 8RB it 2RTR ethyl ester
PCT/ | B2006/ 002734 81

A suspension of 462.5 mg (3.0 mmol) of 3-amino-2-ethoxycarbonylpyrrole
and 822.9 mg (3.0 mmol) of 5-(5-methoxy-1 H-benzimidazol-2-ylsuifanyl)-
furan-2-carbaldehyde (obtained from step 1) in 15 mL of ethanol under argon
is stirred at room temperature for 1 hour. 1,3-Cyclohexanedione (336.4 mg,
3.0 mmol) is then added and the reaction mixture is heated at reflux
temperature for 16 h. The mixture is then cooled to 0°C, filtered and the
precipitate is washed with diisopropyl ether. The solid is then purified by
chromatography on a prepacked 90 g 15-40 pm silica gel cartridge (eluting
solvent: ethyl acetate/ methanol/ trifluoroacetic acid 98/1/1 viVlv; rate :
40mL/min). The fractions containing the desired product are combined and
concentrated to dryness under reduced pressure. The residue is purified by
chromatography on a prepacked 90 g 15-40 pm silica gel cartridge (eluting
solvent: ethyl acetate/cyclohexane from 50/50 to 75/25 viv; rate : 40 mL/min).
The fractions containing the desired product are combined and concentrated
to dryness under reduced pressure. 330 mg of 9-[5-(5-methoxy-1H-



dii sopropylethylamne in 3 nL of ethanol are poured
into a flask suitable for mcrowave irradiation

wo Rersmezd Chenmistry nodel Enrys Optim zer PCT/IB2006/002734
instrument). The flask is | ocked then irradiation is
performed at 100C during 700 seconds. After cooling
down to 20C, the reaction nm&ture is concentrated 5
under reduced pressure. The residue is purified on

L ) . o AR el &] oL
reml B a0 i
RV ERIOLS e PistyingiNgor-sartwils acisetbyl estsriaraiabjaingr s a yellow
powder ons: t40MC LCMS: thhie Soemied]” ®RBRBEHK) Az 503 ; [M-H]

[ and concentrated under reduced pressure. The

@gggip%%ﬂb oil is solubilized in 0.5 nL of
di chl oronet hane (DCM then 10 crystallized by addition

5 SAminat2-ethexmearbooyipyirokeogarpy brepated agGolmvaf sol i d
were collected. 400 MHz 1H NVR (DVSO-d6), 8 (ppm :

19-ethox ; ) g2 -
Q—A%ﬁ;né %.%tgogéc’?arglggh%;;)}l%b%e7 Pﬂﬁjr%%h e g('ﬂ).]% o 3?. ni‘n;rnol) is
cﬁts:%cgv?i,mty 2 7mg fglic k}qpn}etlgﬁr@; upger arggn -argl 48.1 el 126.2
mrilj0ofHz, 214 éd)dium6h39d}oﬁ7(idid5@<§l0@on4 gs added ch'épwgé@. ﬁr%'eg regction
. .m_|. - - m | ar qe, . 8, .

r?lg(?lﬁf(@?)s't@ég%’i%%o{]%lyl‘f qbé’andlt?\%\ d,e(:fg%eé{. %E\q g%@(’)uslphase is

10 axtrackasi witER5 mlzofalichlordvhithan&xEing begakd® extracts are combined,

. -9 [ 5- t -

M, S raheuir JaRE Mpiel and, congepirgted, gnder reduced
Ryggsues Iher residue ds drluaaiedoin gdilsansepylsther ranglicootenteated to
dryﬂéMWAhﬁn@QLéiho%Pd@fboﬁﬂ?)ﬂfolﬂ (343 gris-obtainelds arPOf-white
HN H , G | + +
%Q“éc,‘\érng-l:ip/ezt ?1%6(3/@\2]( b §I13§r: A e ﬁ%’ﬁoc‘ﬁ‘r’%r i 8 : 47 —OC2Hs

15 (baeé peakpm(580e108+ CD.
H benzi m dazol - 2-yl sul fanyl ) - f ur an- 2- car bai dehyde

R L

_8roxor},586:7.8i%Hhesahydeo-gbpwolald 4-bl[1 i 7Asapbthwridine-3-or -

carboxylic acid ethyl ester

20  Step 1: 6-fert-Butyloxy-9-[5-(5-methoxy-1H-benzimidazol-2-ylsulfanyl)-furan-
2-yl}-8-ox0-2,4,5,7,8,9-hexahydro-2H-pyrrolo[3,4-b][1,7]naphthyridine-3-
carboxylic acid ethyl ester

A suspension of 385.4 mg (2.5 mmol) of 3-amino-2-ethoxycarbonylpyrrole
and 685.8 mg (2.5 mmol) of 5-(5-methoxy-1H-benzimidazol-2-yisulfanyi)-
25  furan-2-carbaldehyde in 15 mL of ethanol under argon is stirred at room
temperature for 1 hour. N-Boc-3,5-diketopiperidine (533.1 mg, 2.5 mmol) is
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WO 2007/ 012972 PCT/ |1 B2006/ 002734 82 m crowave
irradiation (Personal Chem stry nodel Enrys Optim zer

wo parowyent ). The flask is | ocked then irradi ap¢DIB2066/002734

performed at 100C during 700 seconds. After cooling
down to 20C, the reaction mxture is concentrated
under reduced pressure. The 8$®sidue is purified on
silica gel (Analogix nodel 5 Intelliflash 280

; - . _ e -
%fiﬁ%“ﬁ%"d Thofadtion ihhdietis Koo 5 fiRLOREEMRLe fog 16 1.
B mpixtye isrihen seRled dp soeprterperatyre and coxpentrated to dryness
undmor&dijo@ﬂepm’ef@evh@nesilegeCien%{uﬁr@ﬁbggﬁﬁpﬁ%&@%ﬁﬂy on a
BiePRERT oA sip ue caitrB0poMting;saiveit: siny! acetate/
athhanadh tobthytarhinear8fiaks \Giivdi iatopr ORGMOINRE. PRe Miactions
optait X eiaf BAHEE aft Sofiblnth aRE Sendinigted o dfiness
WRderafaducsd peessyrenthe pesidee igamriﬁeainbg_dﬁomm@apgmgon a
-, Elrz(ém 90 ;0922 (1) g%od3ﬂ\}]n ':silrfg Séfé—'lz g‘{ﬁ'_ﬂdge% i@u@l&g Jsolv'ent:
qis! @rqz@?%f{mgtwoi 80730 viv; sfate 6540 il The | fractions
panthinidtthe désied (sroddctare Gohtbinetand orkénirdited téddryness
éﬂfgés%‘?&éﬁ}%esgl@'z- _THe gsiiue ity Putfe Pucehomatadrgbhy on a
Blepapked 190) g 1640 (51 |siie,gel krtridge 3¢ldtthg Jsovént5 ethyl
By et 74250, G S8, e
FerieNGiliR Assired ypreduetiare pombingd 2ngl goncentrated to dryness
Bnderoréddcdtl TprésSufeexshy dpRy At Bﬁ”’ﬁ.ﬁ@g%’&f%b%%ﬂﬁ%w&%m?
AN 2O gl Sy 2.4,5.7.8,9 hexahydro-2H-
pyrodof3; 4404 7jhaphtysdihé Bgarbokyiicacid- staybastde Ryd ®btained as
a yellow powder. mp: 156-166°C. LCMS: m/z 606 : [M+H]" (base peak); m/z

604 : [M-HJ (base peak).

Step 2: 9-[5-(6-Methoxy-1 H-benzimidazol-2-ylsulfanyl)-furan-2-yl]-8-oxo-
4,5,6,7,8,9-hexahydro-2H-pyrrolo[3,4-b][1 .7]naphthyridine-3-carboxylic  acid
ethyl ester

6-tert-Butyloxy-9-[5-(5-methoxy-1 H-benzimidazol-2-ylsulfanyl)-furan-2-yi]-8-

oxo0-2,4,5,7,8,9-hexahydro-2H-pyrrolo[3,4-b][ 1 ,7]naphthyridine-3-carboxylic

acid ethyl ester (470.0 mg, 0.78 mmol) is dissolved into 10 mL of dioxane.
Then, 10.0 mL (40.0 mmol) of a 4N solution of hydrochloric acid in dioxane is
added slowly. The reaction mixture is stirred at room temperature for 3 h,
upon which it is concentrated to dryness under reduced pressure. The
residue is diluted into dichloromethane, treated with water and decanted. The
organic phase is separated and the aqueous phase is treated with a 1N
sodium hydroxide solution up to pH 10. After extraction with dichloromethane
followed by extraction with ethyl acetate, the ethyl acetate extracts are
combined, dried on magnesium sulfate, filtered and concentrated under
reduced pressure. 150 mg of 9-[5-(6-methoxy-1 H-benzimidazol-2-ylsulfanyl)-
furan-2-yl]-8-oxo-4,5,6,7,8,9—hexahydro—2H-pyrrolo[3,4-b][1 ,7Jnaphthyridine-3-
carboxylic acid ethyl ester are obtained as a pale yellow powder. mp: 248°C.
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2- Mer capt o- 5- net hoxybenzi m dazole (1.8 g, 10.0 mmmol)

wo goosmspended into 25 nlL of tetrahydrof uran (FA¢¥)B2006/002734
under argon. Then, 575 ng (12.0 mmol) of sodium
hydri de are added. The reaction mxture is stirred at
room tenperature until gas &vol ution has ceased. A
solution of 5-nitro-2 5 fural dehyde (1.4 g, 10.0 mmol)
LOM®) miliz Ho6THM+[]' : I£2nangr-

HR+9) (*b%_@e?S’égig, /2L Mggr'i]attreef geak). The

GBI R hs fenia rd n eareouen s, e
andresonaeniraféd niindsr %dludedaqgégéme. 'gh'ié %@Eﬂdec Is purified by
e rine, dried on .
EXEREAOTaPL FEADRBHESCE 15 ot sfiea 42 i (eluting
selvenic dighlerometbanainethesolda® 10sv/vy.i The dtaetiohs codtaining the
Souirap hiRlot 8irp Sopifcl ng Eataiied 18 AYIeR uhigy seduced
RESSRVIE: | sﬁ%} ogP9 efhemdsiitpnal i Q4[5-G-methpxy:1i8-beBzimidazol-2-
yistilfeanyy)-fliran-2-y1}-8-oxo-4,5,6,7,8,9-hexahydro-2H-pyrrolo[3 4-

Vi dazal oyl sul Lany Ll f o AR car A Aok e i
2B 2o IR oo bR e e rebiaied, a6 a pale
yellovepowderd under reduced pressure and the residue
is purified by chromat ography on a prepacked 90 ¢

BRarBlo N 25 I8\ B Rl SR A |8 Gl an-2.1-8-
S el e T e e

ethylester pressure. 0.92 g of additional 5-(5-nethoxy-1
H benzi m dazol - 2-yl sul fanyl )- furan-2-carbal dehyde is

obtai ned as a pal e yel | ow powdeg : 94-99C. Step 2:
9-[ 5-(5- Met hoxy- 1 S—¢
H benzi m dazol - 2-yl sul f apyF) - f yan-27yi | - 8- oxo 20

6roﬂ6[3,4-quuino|ine-3-car
A sispension of 462.5 ng
rbonyl pyrrole and

4,5, 6,7, 8, 9- hexahydr o- 2Hg

boxylic acid ethyl ester

(3.0 nmol ) of 3-am no-2<ethq
- 822.9 ng (3.0 mmol ) Y5} (5- oxy-1 . - L

H benzi m dazol - 2-yl sul N ur an- 2- car bal dehyde

(obt ai ned from stepOH in™M5 nl of ethanol under ar gon

is stirred at roomtemﬁ%?éture for 1 hour.

1, 3- Cycl ohexanedi one (336.4 ng, 25 3.0 nmmmol) is then

d ' . ' ted at fl
PR S0 B SRS TP RSty taren cesbmidahyds
OC, filtered and the precipitate is washed wth
H-Irsislgrold,5-binyrisiine-ZHbick (lli&d ps 10 mmul)i isi abpeyided into 80

AL TR RGN RT et ERAA TR, D12 A 2P Rl Sodium
hyRrige dfoggéé‘itﬂte gRacion gnixiure 8 stived abraom tQopetatue wtil gas

elbkuitibhahhs mse@ntsiM&@Q-ﬁJFEIdélg\fdeL gggﬁ[]gg gﬁ.pggnﬁr&% is then

<£B0 AR VaciG RS s iived ALIPas) temReE Tt dbA, Upon
vérichait s ppursideah 852 and Bxidctet3slirés withiedthgiPadeth®9T he organic
exfthbis' B combined, washed with brine, dried on magnesium sulfate,
filtered and concentrated under reduced pressure. The residue is
recrystallized from ethyl acetate, filtered, washed with ethyl acetate and dried
under reduced pressure. 1.34 g of 9~(1H-imidazo[4,5-b]pyridin-2-ylsulfanyl)-
furan-2-carbaldehyde is obtained as a crystalline light-brown powder. mp:
188°C.
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sol vent: ethyl acetate/cycl ohexane from50/50 to 75/25
viv; rate : 40 nL/mn). The fractions containing the
waele®rnexd7pr oduct are conbi ned and concent r at edPGBIR2006/002734
dryness under reduced pressure. 330 ng of
9-[5-(5-methoxy-1 H WO 2007/3712972 PCT/ 1 B2006/ 002734
84
benzi m dazol - 2-yl sul fanyl ) - furan-2-yl ] -8-o0xo0-4,5,6,7,8
9 hexahydro-2H pyrrol o[ 3, 4- b] qui nol i ne- 3- car boxylic

ety e (3ﬁflﬁhd¥ R 2Ry ERPEED- IBioxo-
%@37 ’gﬁw‘g@ ¥)‘§'9R%H P5'rr91q&\ ﬂqglsr@lh%%gaibmﬁww%d ethys ester

can be prepared as foll ows:
A- guspensibre bhGeyZ ang QO P yimol) cof Byahiae!H-efHok cér@oﬂyl@yrrole

e L e
Byarksl dd@/@(@btamedu fowddtep d) dmvé sel. oftethaealcunder argon is
ﬁlr?@dié?rdo?n %r‘n epgtuNd ﬂ)‘?r1°H§ury 1f:9gy$|o*he§59e Bﬁ@ (50.3.mg, 0.45

act e

Gl lsr R GHHElenoaie then Eogtige xR s hoacetaefontemperature
fr i dh oTheagiaxrels thoh fodoed {d Irécﬁﬁﬁtén@»@datﬁ%l%ﬁatécﬁk%ﬂtrated

trit t
Bl el othe rediie U caied By yanuodratogiaphy on a
prepacked 2-3 hgxyt&d@onphpy siliche ¢&. 98art)ddes ¢diutingedolvent:

st o 8ot b, i onnr

degsired gpraduch, anex @ﬁmmnqdl 1and concentrated to dryness under
Rduted Gré&surexThd Fed18he ih G by chicthatogapny dadtepacked

4 515405 sfice geheadidas (RIstingppivent[taluensi2-pronanghR5/15 -
vy r iTtiendre@tionar bompiring athed ddsined ¢b@ictHard cbbidd and
gg}llcgnP‘%cﬁ#*d%ne&s%&%%ﬁgﬂiﬁ%q&rissure The residue is purified by
thrpmatography oin 2-grepackach2b)g 1G4 un2 silich- gel coartriRige, @luting
Jolvente )t(%lueneIZ-propagcr)lr g?m[ssle) b‘ﬁu fcﬁctlon% tci%)ntauamﬁ thg desired
F&’&F’HS&?W@ go'agif\? egfl‘ﬁ/ copcematad éemgs%\nndﬂr rB@Bcad pessure.
The Sesidoe )is Purilied by ehrbrRatogiarty’ BRNY bRpINel 15 g 15-40 um
silica gel cartridge (eluting solvent: ethyl acetate/methanol/triethylamine
92/4/4 viviv). The fractions containing the desired product are combined and
concentrated to dryness under reduced pressure. 37 mg of 9-[5-(3H-
imidazo[4,5-b]pyridin-2-ylsulfanyl)-furan-2-yl]-8-oxo-4,5,6,7,8,9-hexahydro-
2H-pyrrolo[3,4-b]quinoline-3-carboxylic acid ethyl ester are obtained as a
yellow powder. mp: 190-202°C. LCMS: m/z 476 : [M+H]" (base peak); m/z
474 : [M-H] (base peak).

3-Amino-2-ethoxycarbonylpyrrole can be prepared according to example 110.

Example 113: 9-[5-(3H-Imidazo[4,5-b]pyridin-2-yIsulfanyl)-furan-2-yI]-8-
oxo-4,5,6,7,8,9-hexahydro-2H-pyrrolo[3,4-b][1,7]naphthyridine-3-
carboxylic acid ethyl ester



and 685.8 ng (2.5 mml) of 5-(5-nethoxy-1
H benzi m dazol - 2-yl sul fanyl )- 25 furan-2-carbal dehyde

WO p0018129i2 of et hanol under argon is stirred atPCDIBR006/002734
tenperature for 1 hour. N Boc-3, 5-di ketopiperidine
(533.1 ng, 2.5 mol) is WO 2007/012972
PCT/ | B2006/ 002734 85 then &&ded and the reaction
m xture is heated at reflux tenperature for 16 h. The
m xture is then cooled to roomtenperature and
concentrated to dryness under N d pressure. The
residue is purified by chro ‘6 r pphy on a prepacked
90 g 15-40 pmsilica gel /caxtrif¥lgenfel uting sol vent:
et hyl acetate/ 5 nethanol Prbethylan1ne 92/ 41 4 vl vl v;
rate : 40n/mn). The fractioffs containing the
desired product are concentrated to
dryness under reduc HThe residue is
purified by chromatographyyon a prepacked 90 g 15-40
pmsilica gel cartridg Lgﬂuting sol vent :
di chl or onet hane/ net hano /20 v/v; rate : 40 nL/mn).
The fractions 10 containing the desired product are

3p" @%@BQQ}I&@P ﬁtl qﬁn%ér)zlofé ﬁgﬂéirldlﬂ-@ﬁayﬁﬁwcﬁqa% 2-yl}-
g'oxg'&@‘bggkg@ Wa@ygg: ZU M@Pﬂ?’l 4:&][@Eﬂnaizi‘rthyrldjg@r&carboxyhc

doid etriyhesepl vent: ethyl acetate/cycl ohexane from
50/50 to 75/25 v/v; rate : 40 nL/mn). The fractions

d b d
BB 80858 P Lo el o Samiins et onyimyrote
any 490.6-mgr(2- Q;mmtblb)r)f/ 5&1F-Eln(lﬁam[dj‘.ﬁelxhoyﬂid|H=2-ylsulfanyl)-furan-2-
o i n a 0-
&?B élughgé% iigr 0T0y2 I-rl-ﬁl:l &?r%lb}gw E ?eiry%rﬂ high sﬁqrr%d at Toom
t?ﬂ'@e:@até'éﬁ ERF f5|h,°U£c Beg-BA-diketopiperidine (26. ﬁenlg a&0 ramol) is
tMéHa@weﬂCéMb?fhe Fakictibh Gnikfifte- is LF@M%d B fe EIE[M;EQUTG or 2 h.
ﬁ\baé?ftgsq?)}é%tngg 09|ecp to ro[om *t'_}almpegra:il nd' fggf::entrated o éryness
undea;n‘edncedazprbsﬂargl Siiklef. pesidive fisirpamifide yiby ﬁﬁrmatography on-a

alkelt 8 §Xa‘f§'%° EI’E p¥l'l£% S%ﬁ’ ca%ih /] (]e?lﬁ)tmg ShRent:

- -car )/ ic acrd g
cbchlemmgbape sthenplsirom. A80Motoy 90/10 VAV, rate : 40 mL/min). The

fﬁdﬁ@ﬁé'dﬂn@ﬁﬁﬁb l@rey Hééil'édigy duct ;é{r%rbﬁ%%( t'n d%ncpéﬁ{uﬁerﬂra&ed to

q's 3 exa rrol
Piadss vy Foey 4 msSsdire thayesigueds Ruiedbyehromategraphy
am )pnepadke&dmed HBt4D Yfim nrtsm@é Eepw&mgeﬂ(@mngosewent
é@%}%ﬂ%”‘?/e’ceﬁo@&@be‘@eﬁefa 13 8P aDE 1751t v e - a0
@Umlﬁdeb@ ffaniAWSeoquaiaa'ﬂmg dhé clesireld, pradumt avei ctmbindds and
CRRERTHERS S ok Uge g STECUGE TR BBy Ufpen
c{)@flgi(je dgﬁgggeéjma@g drie@ under reduced pressure. 320 mg of 6-fert-
butyloxy-9-{5-(3H-Imidazo[4,5-b]pyridin-2-yisulfanyl)-furan-2-yl}-8-oxo-
2,4,5,7,8,9-hexahydro-2H-pyrrolo[3,4-b][1,7]naphthyridine-3-carboxylic  acid
ethyl ester are obtained as a yellow powder. 400 MHz 'H NMR (DMSO-dg) &
(ppm): 1,29 (t, J = 7.0 Hz, 3H) ; 1.41 (large s, 9H) ; 3.75 (large m, 1H); 4.13
(d, J = 17.5 Hz, 1H) ; 4.15 (masked m, 1H) ; 4.28 (q, J = 7.0 Hz, 2H); 4.97
(d, J=17.5Hz, 1H) ; 5.21 (s, 1H) ; 5.95 (d, J = 3.5 Hz, 1H) ; 6.82 (d, J = 3.5
Hz, 1H) ; 6.88 (d, J = 3.5 Hz, 1H) ; 7.17 (dd, J = 5.0, 8.0 Hz, 1H) ; 7.86 (large
d, J = 8.0 Hz, 1H) ; 8.25 (large d, J = 5.0 Hz, 1H) ; 9.20 (large m, 1H); 11.5
(s, 1H) ; 13.1 (broad m, 1H).
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30 organic phase is separated and the aqueous phase is
treated with a 1IN sodi um hydroxi de solution up to pH

wageo7eiroer extraction with dichl oronethane foPdDVERA06NN2734

extraction with ethyl acetate, the ethyl acetate
extracts are conbined, dri ﬁ@ on magnesi um sul f at e,
filtered and concentrated urtfer reduced pressure. 150
ng of 9-[5-(6-nethoxy-1 H benzi m dazol - 2-yl sul fanyl)

35
Bi@pali- 2{54(3H 8midezo, 5-Hpyricn-2-NIsulpm Rr2HoRNL 8.9kl 3. 4
a7, i1l ne- 3: | i d. et fe _
RTINS
elbyledero72 PCT/ 1 B2006/ 002734 86 LCVB: nfz 506:
[ MkH] + (base peak); mz 504: [MH" (base peak). The
aik e, e
“;?‘*‘;Wgﬂ?ig@é?@? e AR ARy S Wrapsp-vie-
_dg'ce% [)gréﬁbeﬁﬂ'" Yd"?l’éé"‘rpéfgpmﬁ%-"fr@][bﬁhaphﬂwrldwe-&carboxylic
ao st ogteo AT o0 S (0 4edrs 57 defane
B T Bl iRl o & AR Boitorret 1y Fadhione sekidn dioxane i
ideguslowdy.cThe roactian mixtucm s stitredtatdrdom deyPesRURNEST 3 h,
Lgﬁi‘#@ﬂﬂch Ot %%&ﬁceg_lr%femo .Oéré@%gé tzt'y?dg‘l reduced pressure. The

le (.6- hoxy - enzimd

rop HPf'ﬁﬁ@EEe.dr m}/caﬁoznymf@hm@mﬁthgn@,treated with 50 mL of a 1IN
sbdiurh etnairgdde- sttttidt BAbodesshted. The a eous phase is extracted
eIV B Shsls s momstom
;@d[ guqrsur (opiedation] repeabédionce), thénydriad LA YedibedNpreskure.
DA, o S GHimidarcls Sbloyrdin 2yisuiany e Heso
44égﬁog»&hﬁ’@@é’i@ﬂ"‘eﬂ'fwlzﬁs‘i@ﬂ[1;7$naphthlylriﬁ1'ne-3-6)am§obdylic9 acid
eltiyiNesté? Brel Bbfifd &s b %e owder. LCMS: m/z 477 *

H-| i dazol 4, & g be 3o, PRt WISt V2 AT VHT fbase
oA R RN S e s et oot o
HP$; Ns 138 eDde8l48nS) 6308, Furk: ¢,46.88Y ff, of 46:39- 17.26: S

r oz Then, 0.72 g (15.0 mmol ) of sodi um
Swﬂﬂzég :?gé]a/?]’ded. The reaction m xture is stirred at

roomtenperature until gas evolution has ceased.
3AMiNg-é-ethexycarkrmyrisrale can by, prepatechanigrding toheample 110

Example 114: 9-[5-(5,6-Difluoro-1 H-benzimidazol-2-yIsulfanyl)-furan-2-
yl]-8-oxo-4,5,6,7,8,9-hexahydro-2H-pyrrolo[3,4-b]quinoline-3-carboxylic
acid ethyl ester

=
HN
—
H
o\

Step 1: 5-(5,6-Difluoro-1 H-benzimidazol—2-ylsulfanyl)-furan-2—carba|dehyde
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20 added and the reaction mxture is stirred at room
tenperature for 2.5 h, upon which it is poured on ice

wapa7exracted 3 tines with ethyl acetate. ThePOI/DE06£002734

extracts are conbi ned, washed with brine, dried on
magnesi um sul fate, filtered and concentrated under
reduced pressure. The residf¥ is recrystallized from
ethyl acetate, filtered, washed with ethyl acetate and
dried 25 under reduced pressure. 1.34 g of 5-(1

oD SSRBNEIASIY 10,5537, o) i
%L,}gg%ﬂgégda}f? g@%‘;y&e"ﬁ-ﬁ hydrgéisan \yhoss rged2giten, 0.39 g (8.06
oot} BRSodiunD 2iyarde 83 Hided. The reaction mixture is stirred at room
Bnlperaddis fitd 3L Sy b YEL e 'SR aid ¥ Y6 o
87 2PImRh rig| B1es, £J8pduBNG| thee réadtionb mixiure iscitirred hatl room
tefipratufe 3615 P8 NE I LIdNOWhRY: i i€ Bolifd’8n TR 'ahd®Extracted. 3 times
vﬁ;{t@{g}ﬁ)ﬂ%g@?{\@9%%aropg%%¥é lceg/({rr‘[aléc;gzeareaE:lgm?bli%n%ézz,SI wésh(zg adfth brine,
dﬁddﬁainzrn[fignésibﬂrp)strdlf_d'tél- ﬁFéﬂe&U|a;ngln)dfhcéﬁfr§t%#E ugtder reduced
= a O | ne roms |
Aepeer T SRR AR by BRI SRorR o8 mbranasked 200 g
o0 urmsilica gel Badyidye keluting dolveat: (MIBrdmethQné/ﬁaetﬁﬁﬁél)%/S
: i .0 Lxt.ure,i s heat at
U, e TR A SRR 2 TRyt r
coFtined Apd camcentiaied tor diyaess undentssiviced tpFassured@he residue
is edenatallizes fiom. effiye d@shi@drenhepRite THiRGedY washed. with n-
ERANE ARG S e BeDaReStrs 1 9 615%42? 5?(?,65-Qﬂlug?o—1 H-
bginzimidazole?-isutiany)-aani2-taroaldehQ4e it oRBHE ¥4\d crEifline

br&RA 'oWb%rCr?iEt q%@&@g the desired product are conbined
and concentrated to dryness under reduced pressure.

he_residue is gurifi ed by chromat ography on a
Sg‘?%gacked- 8dod strfbtom1¥1-bewrrwzo¢~arylsmlfsgm)eferan-ﬂw-s-
oaows,w,stgahymwcﬁom-pﬁwﬂ&b[é@!bzéuiﬁé%é-‘;‘s-)carJ lic, acid ethyl

egkﬁctions contai ning the desired product are ned
and concentrated to dryness under reduced pressure.

The residue is purified by chromatography on a

Apﬁ}ém ZI|£ 308.8-mg (216)srhhiort)aofgeLamed—Z{l_ei;;WygcéPbt%r{yﬂ:Q/rrole
=Rr n . Thes fractiqps

o, S60% RS AL 4P S ity et .

ﬂlf@ﬂfc?éﬁ%rrb_é‘ dehyels (abtaired: fromustepr§dodéomprafetharol BRislaegon
i sitrell @it irSomuienipegtuiy 65 R %r?ggﬁ-@%loﬂ@%@n@éﬁﬂ?gﬁg?ﬁ mg,
ge Ing solvent:

218 b0 6 ARG, B oo o oo T
ternperaturet foont6 dontlee miturehie wesi 6&Sle§riﬁdé'ﬁticé‘3§’ath OIand the
p%@fsaﬁ? gs ?@grer% om:ee 3&{3@& ?g 'g[to(r)l cgwgt%%lstougpy%resg eu nléice? reduced
Pi&#sHER BN i hegigue it pudfisd byicheombjogiapianed-ayplepcRE®90 g
18-400ur. sflicafgdl-dapiidg¥ {eRiting solvent: ethyl acetate/cyclohexane 50/50
viv, rate: 40 mL/min). The fractions containing the desired product are
combined and concentrated to dryness under reduced pressure. The residue
is recrystallized from ethyl acetate/ n-heptane and then from ethyl acetate,
filtered and dried under reduced pressure. 189 mg of  9-[5-(5,6-difluoro-1H-
benzimidazol—2-ylsulfanyl)-furan-2-y|]-8-oxo-4,5,6,7,8,9-hexahydro-2H-

pyrrolo[3,4-b]quinoline-3-carboxylic acid ethyl ester are obtained as an off-
white crystalline powder. mp: 160-170°C. LCMS: m/z 511 : [M+H]* (base
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25 2H pyrrol o[ 3, 4- b] qui nol i ne- 3-car boxylic acid et hyl
ester are obtained as a yellow powder. np: 190-202C.

woaNEo129Zz 476: [ MtH] + (base peak); mz 474: PEF/H2006/002734
(base peak). 3-Am no- 2-et hoxycarbonyl pyrrol e can be
prepared according to exanple 110. Exanple 113:
9-[5-(3Hi mi dazo[ 4, 5- b] pyri flIn- 2-yl sul fanyl ) -furan-2-y
1-8- 30

i 3230 R R U 0B LI b

piesior negloged guessie gl the- rnsrdueosmtmlf ed byNclraeatography on a
$repackb@Bole 15-40 pm silica ge\ cartrid e (elutm solvent etgyl acetate;

ﬁ;t eﬁlé nﬁdpﬁﬁ) ?&g ﬁr ctg)%g I%%O 3e8| dy prodlugf gf comtnned

and-coagerityated tal'ﬂrpue%)bﬂﬂé’ édmbbﬂ pﬁaﬁﬁﬁbt hQ(Z(D dignef ddditional

205 S Bt S e IR e Pl

6.7, &@-h@xabyq*m&l-)l pyfro®{3,4-blquinoline-3-carboxylic acid ethyl ester
htd %@agﬁﬁé 4as’5 em 'Q%”yrﬁﬂé‘ p?ovViéru'rﬁ&”WGb -{2ge80- ECMS miz 511 :

'_? under arg
(TP ched Poalgom2 08 VAT easapeaidn nour.
N- Boc- 3, 5- di ket opi peridine (426.5 ng, 2.0 mol) is

Signinadziethaxydatbioaylpyaold eah bé préparet daorting t@éxample 110.
refl ux terrperature for 2 h. 10 The m xture is

L
E2duile 1950 05 3%?5@“%%6'3%%ﬁﬁff@%%%ﬁ%uﬁf%ﬁb@?gﬁz
zlﬂn&mdgﬁ,ﬁﬂ@ &-bﬁxalwdmrﬂwwom@]m?mmmhyridums-
r g sol vent:

gﬂ?ﬁ%ﬁ%ﬁﬁ?gﬁey t]kwlgnol from100/0 to 90/10 v/v; rate

: 40 mUm n). The fractions comt ai ning the ‘desired
product are conbi ned and con -o pgo 15 dryness
under reduced pressure. The® purified by
chromat ography on a pr kedN7O +p-40 pmsilica

gel cartridge (eluting s
di chl or onet hane/ acetoni tr

75/20/5 v/vlv; rate
cont ai ni ng t he deS|P§

l e mathanol from.60/40/0 to
m™M). The fractions
ctnNgre conbi ned and

o\

Step 1. 6-tert-Butyloxy-9-[5-(5,6-difluoro-1H-benzimidazol-2-ylsulfanyl)-furan-
2-yl]-8-ox0-2,4,5,7,8,9-hexahydro-2H-pyrrolo[3,4-b][1,7]naphthyridine-3-
carboxylic acid ethyl ester

A suspension of 308.3 mg (2.0 mmol) of 3-amino-2-ethoxycarbonylpyrrole
and 560.5 mg (2.0 mmol) of 5-(5,6-difluoro-1H-benzimidazol-2-ylsulfanyl)-
furan-2-carbaldehyde in 10 mL of ethanol under argon is stirred at room
temperature for 1 hour. N-Boc-3,5-diketopiperidine (426.5 mg, 2.0 mmol) is
then added and the reaction mixture is heated at reflux temperature for 16 h.
The mixture is then cooled to room temperature and concentrated to dryness
under reduced pressure. The residue is purified by chromatography on a
prepacked 90 g 15-40 pm silica gel cariridge (eluting solvent: ethyl
acetate/cyclohexane 50/50 v/v; rate : 40mL/min). The fractions containing the
desired product are combined and concentrated to dryness under reduced
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concentrated to dryness under reduced pressure. The

residue is triturated in 20 diethylether, filtered and
waleioed129mmer reduced pressure. 320 ng of 6-t erPCET/IB2006/002734

but yl oxy-9-[5-(3H i m dazo[ 4, 5-b] pyri di n-2-yl sul fanyl ) -

furan-2-yl]-8-oxo-

2,4,5,7,8, 9- hexahydr o- 2H pyrRol o[ 3, 4-b] [ 1, 7]

napht hyri di ne- 3-carboxylic acid ethyl ester are

5 r'éedrfésr 45 OV B9 L8R zed i Eihy ' H Q19%)ashed
\%ﬁ) %:t Q? aseégrgif M\jr\i@ i%?erﬁznqu5 p(@gssﬁey%@ggigam Bttert-
ﬁtbé?ﬂr olf5- ((Eﬁﬁféh&ﬁ(ym —’beH)zlmldéz&BZ glgulfa? gﬁ) @rQn-?Zglé'@xo

B gty 2L 5y Olof 4 bl e Inaphyding--gaibosyle  acid

ethy| dste) are obidinédics a yelidw Powsled. LEMS: iz 612 ; W+H] (base

8. 25 (Iarge d, J
ééa%g'ﬁf&%%%g? ‘Fé;'%) . 11.5 s,1H);131
rg ﬁ% V[)2007/012972 PCT/ 1 B2006/ 002734 89
B-[5-(5,6-Difluoro-1H-benzimidazol-2-ylsulfanyl)-furan-2-yl}-8-oxo-

@5[637 G@ﬂhbﬁéﬁlﬁﬂ'gl@ﬂi -ByRbRYS 4K, Andb Rtk HEmELI-chAGIE Yacid

%, 5', ?9( 8, 9- hexahydr o- 2Hpyrrol o[ 3, 4-b] [ 1, 7] napht hyri d
i ne-3-carboxylic acid ethyl ester 6-tert
Bany-Bokyioxy-845(5:6-eiflooroy1H-benzimidazol-2-ylsulfanyl)-furan-2-yl}-8-

SPEs 7! ??@xsﬁ%%%“ e lfﬂrﬁ‘zéhib@ﬁnf 3Rmhe

awqi @it -estern (440 1mg, @& mrrmlhya dissobyed(iatiy 10 miy, ofodibgane.
)10 @7 néli ?tﬂpb\{ﬁﬂol)rﬂf% aQ é@fu’tf?:fnﬁ‘1 PW&?S |J Befy m]cﬁcef%ne is

4N sol ut

et Sl Thd rBmeior Shseirg s SHeH At R ncas B 3 h
IO veickat it rig ocoricentieted libedfyﬂés§ tnderU psduceld 9Pes§uré S The
BERRETA LR iy SRR RelbYR] cHBF S 3T iR e
argaaicephase tis 3@patated and. fthe samleous hylthsex isd éremtaditwitna 1N

hrﬁg |S,chi )gggﬁépﬁlgﬁg&@ﬁgalf—lﬁt?er &d %ﬁt‘r fiﬁggmlﬂ]g\é&tﬁ? acetate,
theiargpaiccRKiTacts @8 6AMbINGd: drigsion imagsesiurpopdiede.i iered and
doﬂ@eﬂtrﬁtédoﬂﬁﬁbr FdtRitedr ipPsbsunsler1 guedhg egf -EE316Rifluoro-1H-

SRpelor o) SR RSB SR

pﬂrmﬂ!@[&éab]ﬂi 7]naphthyridine-3-carboxylic acid ethyl ester are obtalned as

2 I
i bé*@% M ”ﬁPi"‘"é@[@B G RYMS i sTpa il BGRE BERKS mz
@i m z 477 [ MMH + (base peak); mz
475 [MH] (base peak). Anal. Calcd for C23H2ON604S:
'/ / ; coondi
%ﬁﬁﬁo@cethggy%%bawlp%rz%; eeﬁft?el g.rez%a;?ec_?%g;cﬁdéﬁglgfe)ﬁa'z%?le 110.

Syl afel, Sl a Tighlatar i derzihidazel boyistlfmy i furan-2-
WI-BDXB45,6)7(8,Bchexahydro-2H-pyrrolo[3,4-b]quinoline-3-carboxylic
déi@%@ﬁﬁl"@é’t@?m -2-ylsul fanyl)-furan- 2-



10

15

20

25

yl]-8-0x0-4,5,6,7,8, 9- hexahydr o- 2H pyrrol o[ 3, 4- b] qui no
l'ine-3-carboxylic acid ethyl ester S --~ NF NOH

wo al7/009MN N O H O\ 25 Step 1: 5-(5, 6-Di f|Ror/B2006/002734

H benzi m dazol - 2-yl sul fanyl ) - f ur an- 2- car bal dehyde WO
2007/ 012972 PCT/ 1 B2006/ 002734 90

5, 6-Di fl uoro- 1, 3- di hydr o- ben3 mi dazol e- 2-t hi one (1.0
g, 5.37 mmol) is suspended into 50 nL of

t etrahydrof uran under argon. Then, 0.39 g (8.06 nmol)

of sodi um hydride is added. I% iopn m xture is
stirred at room tenperatu B as evolution has
ceased. 5-Nitro-2-fural dgéh deﬁ. 15 5.37 mol ) is

then added and the react™NpIT g Xture |s stirred at room
tenperature for 16 h, lich it is poured on ice
and extracted 3 ti yl acetate. The organic
extracts are conbiggg Al ith brine, dried on
magnesi um sul fate, fi ter d and concentrated under
reduced pressure. Legldue is purified by o
chromat ography on a prepatked 200 g 10 15-40 pmsilica
gel cartridge (eluting solvent

diep %-Q%tlbﬁﬂﬁfraﬁmlﬁeﬁh des Ié’uhaa'ﬁg/&)gfgr Lo BhiBLhyde

The fractions contal ning t are

£ B chfeo MhoéRaG dkast; thﬁc@ﬂﬂgﬁ%sﬁéjg%%lﬂﬁnd%f%nded into
50 enlabéfetrathahibinan Uit arguh, TheneH.30 § 1685 MARIFBFsodium
@y"kﬁg%gl's?%ﬁéu . oefggﬁicgwdm&t& LS s?rregi a9 rogmciemperature until gas
eolution dwsolceasegd.s btNitnoy2-furaldehyde - @84 ad,ddt57dennsl) is then
Q@(‘]éﬁ BRe tAs ré cﬁdﬁ’ %lﬁu'ré rhestiﬁé&"é@ B R mpdMBiurd 381 h, upon

i @Edtzﬁsrﬁ%h% IOT‘ZC? ead|dingiad 3 imas-witly pthybacetate. The organic
extracts Saré, Zoﬁ\bﬂ'téiﬁxﬂhsﬁéd QNI@HH?WeV Odhﬂid3 orﬁ‘rﬁa\gj’d&s"\ﬂh' S@fate,

64 g icena de B regiohs oréonites TSR ugfied by

dﬂdnf%@g@phy qr2a(prepatRed200 g( t6-80dirhl situz0gd! cartridge (eluting -

£510&RZ bRy e8tatércybisHEL Y 50750 viv; rate: 50 mL/min). The fractions
containing the desired product are combined and concentrated to dryness
under reduced pressure. The residue is triturated in diisopropy! ether, filtered
and dried under reduced pressure. 0.93 g of 5-(5,6-dichloro-1H-benzimidazol-

2-ylsulfanyl)-furan-2-carbaldehyde is obtained as a yellow powder. mp: 170
°C.

Step 2: 9-[5-(5,6-Dichloro-1H-benzimidazol-2-ylsulfanyl)-furan-2-yl}-8-oxo-
4,5,6,7,8,9-hexahydro-2H-pyrrolo[3,4-b]quinoline-3-carboxylic acid ethy! ester

A suspension of 231.3 mg (1.5 mmol) of 3-amino-2-ethoxycarbonyipyrrole
and 469.7 mg (1.5 mmol) of  5-(5,6-dichloro-1H-benzimidazol-2-ylsulfanyl)-
furan-2-carbaldehyde (obtained from step 1) in 7.5 mL of n-butanol under
argon is stirred at room temperature untii complete dissolution. 1,3-
Cyclohexanedione (168.2 mg, 1.5 mmol) is then added and the reaction
mixture is heated at reflux temperature for 1.5 h. The mixture is then cooled to
room temperature and concentrated under reduced pressure. The residue is
purified by chromatography on a prepacked 90 g 15-40 um silica gel cartridge
(eluting solvent: dichloromethane/methanol 100/0 to 90/10 v/v; rate: 40



10

15

20

25

furan-2-carbal dehyde (obtained fromstep 1) in 10 nL

of ethanol under argon is stirred at roomtenperature
wo eoo7a1290ur . 1, 3- Cycl ohexanedl one (224.3 ng, PCOIBRO@/(02734

is then added and the reaction mxture is heated at

reflux 25 tenperature for 16 h. The mxture is then

cooled in an ice bath and tH& precipitate is

filtered. The filtrate is concentrated to dryness

PHIORER). Wﬁelcﬁdctldh%eééthtéﬁur@‘ihé heegireal gHﬁ@ldc‘? &Hfbclfmsﬁ*\ea‘/and

cégrpgﬁﬁ teg, dﬁhyg&rﬁggg,%:r@@rvéﬁQUc%? hpressure. mTF?cla Irggidue is
recrystailizedyfrdmhethane! 5:6)1:] ﬂﬁz sulid/ s filsred, 4?3%6 With ethBf®! and
i ar e o
L
2oyledibamyd)-furae-2r-Wk Baixe-4,.6 8,7 .83-hexahydra-@iH-pywaiof3 Uy |
t?@tﬁh@ﬁrﬁé 3%&8@%%6%@@?5% €8sty 9 %B@fhe@%%t %é&l e crystalline

ere u uce ressure
f('@PG?ggfqg déf‘glsl 31 [M+H]" (base peak). EA.
ben2|n1dazol 2- yIsquanyI) furan-2-yl]-8-0x0-4,5,6,7,8

3-Artireo-2rgttioxy Zirbeyylpyirele Sad-te prebardd acccidiry BERdnsle 110.
aC| d et hyl ester are obtained as an off- 35 white

722 SN miBBeole8- R a sy hul) rigan-2-vir-8-

A¥Oath; , Hi%9dexahygreH-pyerolo[3eth]quiniolinki3-cathexylic  acid
RyCéstef at ed to dryness under reduced pressure and
the residue is purified by chromatography on a

prepacked 90 g 15-40 pmsilica jgel _cartridge (el uting
solvent: ethyl acetate; raje: /40, in). The
uct are comnbi ned
5 and concentrated to dr{geSs l'J"nder reduced pressure.
220 my of additional 9-[5-(56-difluoro-1
H benzi m dazol - 2-yl sul ran- 2-yl ] - 8- oxo-
4,5,6, 7,8, 9- hexahydHd 2H py o[ 3, 4- b] qui nol i ne- 3-car
boxylic acid ethyl esteEr obt ai ned as an off-white
powder. np: 160-1706: : mz 511 [M+H] + (base . .
peak): mz 509: [MH - 9(base peak). 10
3 Ami no- 2- et hoxycar bonyl pyrrol e can be prepared
e 110, anpl e 115:
B 3" b3 beREaes lavBdin 2w adany) Jirgn st atbeidahycie an
_2_
3i-Imidazald, S clpysidines2 ShibkxhBY dy,01 2.6 mml@“@[s&s?ehﬂiéd,iﬁﬂo 80
nﬁa%@tt%ﬁéhfddﬁmgg Woéﬁéloh? e, %t.'}allg ?%.Srmrﬁcl'l) oF sadium
hydride is added. The reaction mixture is stirred at room temperature until gas
evolution has ceased. 5-Nitro-2-furaldehyde (1.41 g, 10.0 mmol) is then
added and the reaction mixture is stirred at room temperature for 16 h, upon
which it is poured on ice and extracted 3 times with ethyl acetate. The organic
extracts are combined and filtered. The filtrate is washed with brine, dried on
magnesium sulfate, filtered and concentrated under reduced pressure. The
residue is purified by chromatography on a prepacked 70 g 15-40 pum silica
gel cartridge (eluting solvent: dichloromethane/acetonitrile/methanol from
75/20/5 to 90/0/10 vivlv; rate: 40 mL/min). The fractions containing the
desired product are combined and concentrated to dryness under reduced
pressure. The residue is triturated in diethyl ether, filtered and dried under

reduced pressure. 270 mg of 5-(3H-imidazo[4,5-c]pyridin-2-ylsulfanyl)-furan-
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OH15 Step 1: 6-tent-Butyl oxy-9-[5-(5,6-difluoro-1
H benzi m dazol - 2-yl sul fanyl ) -furan- 2-yl]-8-o0xo0-2,4,

W®G2007/01872 9- hexahydr o- 2H pyrrol o[ 3, 4-b] [ 1, 7] nPCT/IB2006/002734

aphthyrid i ne-3- carboxylic acid ethyl ester A
suspension of 308.3 ng (2.0 mml) of

3- am no- 2- et hoxycar bonyl pyrr¥l e and 560.5 ng (2.0
nmmol ) of 5-(5,6-difluoro-1

i‘l'cg%éﬁdéﬂﬂ%z@rle gbt‘éi'n%'dl d28¥hstalffe garow P%m@%gb@éﬁr@“m 246 :

rgon t T 0o0Mm
M’F@er@ﬁﬁ@e@@r Z%ﬂr [ l\HB&'@a@ Be%h)ket opi peri di ne
(426.5 ng, 2.0 mol) is then added and the reaction

Bimidazo[4, Shelpyidina2-thidl| cah benpeipated e&@rdrﬂ@ t8. patéhe WO
f@d&%gg%&s then cooled to roomtenperature and
at'e

con dto dryness under reduced pressure. The
residue is purified by chromatography on a 25

Pleppicked 9P-Pp-(HH-Awi Biclpyrigin-2edsulfanyt dutan-24yillyoxo-
45 9' AL 9 h@kﬁbﬂ/dro ipgtr']rgtojg al9RGrBRGe- §0éa'?§o§(‘{1l’6 %&iébﬂwyl ester

omJm n), The fract ont I'ning the

oduct are nt.r ted to dryness under

%‘tﬁ?@& ®B Qgggﬁtﬁ iq%dﬁ) e Bona2-etioxysarbepylpyrrole
é'mda 2483 nhge(1.8 mraor)yftﬁa{ﬁH-itﬁrdafzb[@ﬁ-e}dWHuﬁZ%ﬂétIH%nyl)—furan-Z-

ct,érh QdeV@B{b?rqed ﬁtgb#‘ﬁgéﬂ‘o ér?f@t E‘]r'rtLeoF1 ndbL%'nSFunger argon is

uce pr essur e.
ﬁUf%d 6’5(500911 tempsraterehiox yi51min. 1,3-Cyclohexanedione (112.1 mg, 1.0

B tﬂbﬁae?cﬁi Nd Fﬁ&‘bﬁ nfi?!f |§h% ) FPfux temperature
S iladtieets

%ﬁé’é 53\%6&’9&[% %Q{E& 50@%%0@9;%%ﬂerapi%airj?ﬁ%andopmeatrated

Mﬁﬂéromdmradepresb% The ZreSitide sMritlratddas SethBREK )filteféd and

FAShed, Vi, R SRS ithe, oI 18 muiind by it Sraghy on
prepacked 8,79 hgxah§elilo- pht pgilical ofd, 4ediiridge?] (elptitdry réotvent:
Eﬁlbforﬁéﬂ'%ﬂﬂrh%@a@‘él ?rfofttbtb'/oﬁét&flzé%/\? tSE! 40 mLmin). The

uty
GEORsi ‘Fﬁ‘ﬂﬁ‘i‘dﬂg Qh%d§§|FG@rWD‘)'UQtLW@nCCZTIDIrqedSand)mnzentrated to

ﬁesﬁun&eﬂ@éi@ﬁéﬂ ré’ss@rbp’ﬂa“ Rlgade3. 49 bkl %HZ Hégo[g 5-

3- th
bRihcesy RSy égen%?e-xrfﬁ TN %o? ﬁexasz B-2H-pyERlol3 4-
bJQuDrdrhe-(mrboxwm Bciaf eﬂryﬂ\éﬁ@d ute @bt@iheldyas of Metdd owder.

SO R o WA L K] EETNEDRS . 002
|dp6r45\MN cH-V8; Os 1804 Bt 6.TdefotinddCy SO ; Uhoea 7t & ulekeds; S,

®uespine2 1hhy,  residue is diluted into
|chl or onet hane treat ed with water and decanted. The
anr &g{ase % ar af ed and the aqueous_ _phase is
2-RhorveabryPypale san b freparad asspisting o gxample 110.
pH 10 After 3 extractions with ethyl acetate,
Example 118: 9-[2-(1H-Benzimidazol-2-ylsulfanyl)-thiazol-5-yl]-8-oxo-

4,5,6,7,8,9-hexahydro-2H-pyrrolo[3,4-b]quinoline-3-carboxylic acid ethyl
ester
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the organic extracts are conbined, dried on nmagnesi um
sulfate, filtered and 20 concentrated under reduced

wee@3swe2z 194 ng of 9-[5-(5,6-difiuoro-1 H  PCT/IB2006/002734

benzi m dazol - 2-yl sul fanyl )-furan-2-yl]-8-0x0-4,5,6,7,8
, 9- hexahydro-2H pyrrol o[ 3, 4-b] [ 1, 7] napht hyri d

i ne- 3-carboxylic acid ethyl ter are obtained as a
bei ge powder. np: 190-196C. LCMS: mz 512: [M+H +
(base peak); mz 510: [MH" (base peak). 25

3- Anmi no- 2- et hoxycar bonyl pyrrol eHcan be pr epar ed

accor di ng to exanple 110. Egca.@'

9-[5-(5,6-Dichloro-1 N

H benzi m dazol - 2- yI suI famyl - furan-2-

Ilne 3 carboxyllc
PCT/ 1 B2006/ 002734 9&NNF
0-\ Step 1: 5-(5,6-D¥
H benzi m dazol - 2-yl g ) - furan- 2- car bal dehyde
5,6-Dichloro-1 H-ben2|m> zole-2-thiol (1.0 g, 4.56
nol ) is suspended into 50 nmL of tetrahydrofuran
under argon. Then, 0.33 g (6.85 mml) of sodium 5
$igpr i: 2 (1H-Baiaididazoke2-ysatfangpthidzsleecarbakidhyded at
roomtenperature until gas evolution has ceased.

53%@9&%@&‘2&4@@&@94&%@%% 9?65676 Fﬂﬁ?&% %ué&ﬁ'%ed into 50

reaction

mﬁnefetemagyerqf grant upder,aegen. wikhen, #79img 9. mmal)iafesodium
Wﬂﬁ‘ld@ié madeddTRe FéaRPnhikureti ¥tirrag %‘{ ?(Scﬁn té—r'i‘uﬁe%tg ANURt gas

SIRIRE Bal oS ZChiorbTh ezt Covaiate ot U, 6.66
mamh)cedhﬁnakiadeand‘ kthee remutidnemixsurpus istirred dﬂyroom temperature
PR WRh it RRrod] BROSSRF S Paskd Wit sraRYBrofuran and
@st mctﬂrc@du@%mﬁs@us@/m kegsiduer istdilutesbwith mete) and lextracted
m@cwtﬁr&hyncawabwwoﬁ&@wﬁﬁ% Hro%&gaﬁé PhE o‘?@éﬁib R&facts

and conce tratg yness uced pres

FeCqraRingle drigd qn f'lﬂgé'@éﬂl‘m ﬁUHﬂesJHemanétq%ncentrated under
rbdumed eﬂre‘&ﬁuamd 123 ed @ﬂdzf(1H%@ﬁld@t@Ezlyllﬁlfaﬂy@ifhl@zole-s-

Grodtfly any 13 Sl o BB fo IR BG80RE mp 1886y as

gtep 2 9—F2—(1 H—Benrermidazol-Z-ylsuIfanyl)-thiazoI—5-y|]-8-oxo-4,5,6,7,8,9-
hexahydro-2H-pyrrolo[3,4-b]quinoline-3-carboxylic acid ethyl ester

A suspension of 308.3 mg (2.0 mmol) of 3-amino-2-ethoxycarbonylpyrrole
and 522.7 mg (2.0 mmol) of 2-(1H-benzimidazol-2-ylsulfanyl)-thiazole-5-
carbaldehyde (obtained from step 1) in 10 mL of n-butanol under argon is
stirred at room temperature for 0.5 hour. 1,3-Cyclohexanedione (224.3 mg,
2.0 mmol) is then added and the reaction mixture is heated at reflux
temperature for 2 h. The mixture is then cooled to room temperature and
concentrated under reduced pressure. The residue is purified by
chromatography on a prepacked 70 g 15-40 pym silica gel cartridge (eluting
solvent: ethyl acetate; rate: 40 mL/min). The fractions containing the desired
product are combined and concentrated to dryness under reduced pressure.
The residue is triturated in ethanol, filtered, washed with diethylether and
dried under reduced pressure. 313 mg of 9-[2-(1H-benzimidazol-2-
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C. Step 2: 9-[5-(5,6-Dichloro-1
H benzi m dazol - 2-yl sul fanyl ) -furan-2-yl]-8-o0xo-

W@ 2®7012978, 9- hexahydr o- 2H pyrr ol o[ 3, 4- b] qui nol PCEIERR0@=N02734
boxylic acid ethyl ester 20 A suspension of 231.3 ny
(1.5 mol ) of 3-am no-2-ethoxycarbonyl pyrrol e and
469.7 ng (1.5 mmol) of 5-(598-dichloro-1
H benzi m dazol - 2-yi sul fanyl ) - furan-2-carbal dehyde

VRO 3fiar bR RIEBrok 3 8778 8 t1Exalilart: A Adlordnee:

argon om't € unti l'ete
bilw,@@lmlﬁ Br@rbaxylic e@;ﬂtetmba%tﬁéare;nbta(rmisasza iygllow. wder. mp:
C) LCms:harn 4eile t
b S TR, SO T AT (b PERO! HPL R0 - IR Gas P peald.
n dto nper ure and concentr.at ed
drafnS ReeifiecirpbRdiiioRab e baatey eccogsﬁwgftp@asgple 110,
chr omat ogr aphy on a prepacked 90 g 15-40 lamsilica
Eyxampler 119:d ¢)-9[5+(tH-Benziniidazol-2-ylsulfanyl)-furan-2-yl]-8-oxo-

4553, SRRSO A kol ot ey

gstect i A conthPribr{dHeBenzimidazel-2ydeulfanyl)-furam2iyljed-oxo-

4@56 7,8 GIRERAKPAIRA2H DV OIOES; a-%ga@molir%is%ﬁba&ggéué&d ethyl
e residue is recrystalllz from et hanol afhd the
Ydis filtered, washed with ethanol and dried

under reduced pressure. 431 ng of 9-[5-(5, 6- dichloro 1

H benzi m dazol -

2-yl sul fanyl ) sf-sani 2-y1 ] - 80xo456789}#‘:@1
2H pyrrol o 4 b]gui ndl i ne- 3- car boxylic_aci

ester are Qbtai ned as a beige crystall|mne povvder

180C. LCMS: il z0543: [ M+H + (base peak\

pl e 110. anpl e
'?n 2-\i

-carboxy c aC|d et hyl ester S. -<,
O OH HWN H OO0\

9-{5-(1H-Benzimidazol-2-ylsulfanyl)-furan-2-yl}-8-oxo0-4,5,6,7,8,9-hexahydro-
2H-pyrrolo[3,4-b]quinoline-3-carboxylic acid ethyl ester (304 mg) was
resolved via preparative chiral HPLC (column: Pirkle Whelk 01 SS 10 pm 730
g 360 x 60 mm; eluting solvent: n-heptane/ethanol 70/30 viv + 0.1 %
diisopropylethylamine; rate: 90-125 mL/min; detection = 254 nm). 118 mg of
(+)-9-[5-(1H-benzimidazol-2-ylsulfanyl)-furan-2-yl]-8-oxo0-4,5,6,7,8,9-
hexahydro-2H-pyrrolo[3,4-b]quinoline-3-carboxylic acid ethyl ester were
obtained as a yellow powder. LCMS: m/z 475 : [M+H]" (base peak); m/z 473 :
[M-H] (base peak). Enantiomeric purity (chiral HPLC column: Pirkle Whelk 01
SS 10 ym 250 x 4.6 mm,; eluting solvent: n-heptane/ethanol 70/30 viv + 0.1 %
diisopropylethylamine; rate: 1 mL/min; detection = 254 nm): > 99%. op =
+192.8° +/-2.7 (c = 1.822 mg/ 0.5 mL CH3OH). 110 mg of (-)-9-[5-(1H-
benzimidazol-2-ylsulfanyl)-furan-2-yl}-8-oxo-4,5,6,7,8,9-hexahydro-2H-
pyrrolo[3,4-b]quinoline-3-carboxylic acid ethyl ester were obtained as a yellow
powder. LCMS: m/z 475 : [M+H]" (base peak); m/z 473 : [M-H] (base peak).



Step 1:

5-(3H I m dazo[ 4, 5-c] pyridin-2-yl sul fanyl)-furan-2-carb
w@r@ehyxde2 3H- | m dazo[ 4, 5-c] pyri di ne-2-t hi ol (BRCBHIB2g06/002734

10.0 nmmol ) is suspended into 80 15 niL of

tetrahydrof uran under argon. Then, 0.72 g (15.0 nmol)

of sodium hydride is added.9he reaction mixture is

stirred at roomtenperature until gas evolution has

9f al geby ( 1 10,0 )i
Eﬁéﬁﬁé’mgﬁ Bwrﬁd %ﬁ?/{r’eég G | ogg%1xt+ér ggTS g‘f Fr?‘ggbfﬂqgfc}ﬁ mL
I'i)errperature for 16 h, upon which it is poured on
|ce and extracted 3 times with ethyl acetate. The

Exgniple 120: ept)rR[E- rfzﬂﬂ'ibld“z%‘li-zlafl@uifahﬁy [ﬁ?an-ﬁt‘ﬁ]-&oxo-

486.04.5- '}@ﬁ%ﬂ'@ﬂ%ﬁ”&vy&ﬁe@fﬁb uinolinges-cabeiedls acid ethyl
estersur andThe (-)fR[8 (JIlHa-BalzimldefzaiQ- i utiahg Qﬁ-@m 8-oxo-
?'3| %{I%Qﬂ%‘i{%ﬁgd@ A-pyirslo %{l&ui%%lm%%-cgaﬁoxyhg acid ethyl

&%l or onet hane/ acetonitril e/ met hanol from 75/20/5 to
90/0/10 vivliv; rate: 40 nL/mn). The fractions

contai ning the 24| desited product are conbinggd and
concentrated tga_{ir under reduced pr es‘[s_g\L e
residue is triturgte n diethyl ether, fjSi s d

dri ed unde educed pressure. 270 ny
[OOSC]pyrldanyIsquan OfranV\D

5-(3H i m daz

2007/ 012972 PCT/|l B2006/ 002734 95 2-carbal d hyde are
obtalnﬁ 5 ytal line yel |l ow povwder- m z
246: ¢ peak); #d 244: Hr{M " e peak)

3H—Imda o[4ﬂ5 ¢Ipyridine-2-thiol caW bgyprepared
according to patent WO 2004/052288. 5 Step 2: o
9-[5-(3H I m dazo[ 4, 5-c] pyri di n-2-yl sul fanyl)-furan-2-y

45-¢1d>Benzimidazol-2- lsulfanyl) -furan ;\;g -1,4,6,7,8,9- hexah dro-

Aol AR oDt Vo s

_Iclli’L@ mnimmnofPlﬂd@MVhelkZOet&Sxmqnbom Y860l @ BGMIM: -eluting -
&ﬂw?% it ?5%14&}129?@@5% H&I/mgthangl 50/40/10, VI * Q] 34 tdethylamine;
@ighAUARY daldBtiai @Ctiqum-s )éﬁ ). n690mg of (+)-9-[5-(1H-
memmmaﬂol-zrwﬁnf ganarﬁzﬂ,g @-bkémeﬁlggﬁn gfl AR ahyg hygro-2H-
'&Pﬂ%ﬁf&g& %iqwf“;’)"qes, Wwﬁaeacgneﬁ% eCPIBACYERn AbiRinade as a
wsiaame;»am-y%lww LpOWdErDEMSt Et:em/z 402 f[M]‘ThQ?Ii' XBwr-eM]*
I‘O er re centra
RHREDSE AR oL OB SERS BCR ERRMIERRLIZR Sy (o
léPhQnmlum |Ftué<|l%wmiu 01ms§h‘em 1w 260K étﬂﬁmmaeemldang sbihvent: n-
thflef 3- Hﬁéﬁdxlﬁﬁwéwaﬁ&lrm{t)ﬂ@r\gié)h +‘t?‘16% .eﬂ{aﬁm&{ée%te 1

e AatRotiRirme 2t ¥mact 99 Ror OBZ 15 B0 03 Sulovt §:901 mg/ 0.5
mht SHOH)ri8d myg dth¢)-gpsaaH- séﬁmmﬁlmﬂguﬁmyn-furan-z-yu 8-
ea%e-i,"ér,be,g}:&gfh%%ﬁyd%[ch yrrolortg 4- gﬂumoﬁlong%egztagb%x?/ﬁc t.a‘x)czld ethyl
ester were obtained as a crystalline pale-yellow powder. MS El: m/z 403 :
IM[" m/z 254: [M]" - C/HsN,S (base peak); m/z 187 : 254 — C4H,0.
Enantiomeric purity: > 98%. op = -204.7° +/- 2.7 (c = 2.190 mg/ 0.5 mL
CH3OH).
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dryness under reduced pressure. 178 ng of
9-[5-(3Himdazo[4,5 c]pyrid in-2-ylsu Ifa nyl)-fu

WO 2007812973 - 8- oxo0-4, 5, 6, 7, 8, 9-hexa hyd ro-PBCT/IB2006/002734

H pyrrol o[ 3, 4- 20 b] qui noli ne-3-carboxylic acid ethyl
ester are obtained as a beige powder. LCVMS: mlz 476:
[ MFH]} (base peak). Anal. Ca?%d for C24H21 N504.S: G,
60.62; H, 4.45; N, 14.73; 0, 13.46; S, 6.74. Found:
C, 59.41; H 4.47; N, 14.33; S, 6.41; H0O 2.11 %

EXMm@1Q1etM&xe¢ttbﬁnw BWP%%EE)Z(ﬁﬁﬂaQ%Héﬂngfﬁayl furan-2-

or di 0

EA%P1 %g%é gygzaﬁ%(%'w& st pyregle f‘ lﬂqymolmeyﬁns:arboxyhc
dclﬂ éthyl 8sterhexahydr o- 2H pyrrol of 3, 4- b] qui nol i ne- 3-car
boxylic acid ethyl ester WO 2007/012972
PCT/ 1 B2006/ 002734 96 H N N ~ O ENN OH Step 1:
2-(1
H Benzi ni dazol - 2-yl sul f anyl §5-t<\h F5_carbal dehyde
1, 3- O hydr o- benzi m dazol g=£- t hNonhe 1 0 g, 6.66 mmol)

argon. Then, 479 ng (9. 99 ) of sodium5 hydride is
added. The reaction X stirred at room
tenperature until gHM g pn has ceased.

2-Chl oro-1, 3-thi azol e/5- ¢t bat'dehyde (983 ng, 6.66
mmol) is then added=nd thhe reaction nixture is
stirred- at roomtenpe@’\ure for 2 h, upon which it

is filtered. The solid is washed with tetrahydrofuran

undey,,reduce. ressure. The residue is
%qpul g’iﬁj&?{hﬁor\ﬁa P%Hﬂlgﬁg lged-ti0l10 twice with ethyl
acetate and once with dichl oronet hane. The organic
Exiar salution af ¢ ,2-dighimed3 Adfifleatodenzegs 906 mgubfeitol) in 20

lﬁL'dfeétﬁg?@rm {QQ%E%%P&%M% alS AHGES 26 G (353 mmol) of

G3rBen inlfm 3’ ihedupedsiicappgd pnd ithe resatiob-mixiureds deayetbunder
microwaved 16t 126 °€ RALE iEL0 ANBRYIEpon WhicH 88 mIS{ fde 2mmol)

QfqafhoT diswiiag is,added prd heaiing Wndebmicyowayes ippyrsyed for 20

rBinBites. 8Carbdrb disulfide 2.0 mL (33.3 mmol) ns added and heatmg is

dlﬁ ﬁ@%@g@ﬁéﬁiﬂ éq‘gﬁédﬂw%} ik I@ (%CSB %gthﬂ Bfitire is
tbeﬁ@ﬁmm@mm coreentrated to dryness under reduced

pressure. The residue is dissolved into ethyl acetate and concentrated to
dryness under reduced pressure. The residue is triturated into
diisopropylether, filtered and washed once with diisopropylether. The solid is
dried under reduced pressure. 0.35 g of 6,7-difluoro-1H-benzimidazole-2-thiol
is obtained as mauve solid. LCMS-DAD-ELSD: 185(-): [M-HJ; 186(+): [M+H]".

Step 2: 5-(6,7-Difluoro-1 H-benzimidazol-2-ylsulfanyl)-furan-2-carbaldehyde

6,7-Difluoro-1H-benzimidazole-2-thiol (0.34 g, 1.81 mmol) is suspended into
20 mL of tetrahydrofuran (THF) under argon. Then, 130 mg (2.71 mmol) of
sodium hydride are added. The reaction mixture is stired at room
temperature until gas evolution has ceased. 5-Nitro-2-furaldehyde (0.25 g,
1.81 mmol) is then added and the reaction mixture is stirred at room
temperature for 3 h, upon which it is poured on ice and extracted twice with
ethyl acetate. The organic extracts are combined, washed with brine, dried on
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and 522.7 ng (2.0 nmol) of 2-(1
H benzi m dazol - 2-yl sul fanyl ) -t hi azol e-5- car bal dehyde

w@oiwraizserl fromstep 1) in 10 nL of n-butanol PCTEB2006/002734

argon is stirred at roomtenperature for 0.5 hour.

1, 3- Cycl ohexanedi one (224.3 n‘& 20 2.0 nmmol ) is then
added and the reaction nixtdP@ is heated at refl ux
tenperatureifor 2 h. The mxture is then cooled to

magesian uf4ter ﬁltéféﬂ aﬁ@%ﬁ@éﬁﬁ‘ét‘gﬂ rerd‘:ﬁ@gcggﬂg 5fye. The

% uys.e. gh {) 1fie hromnma

e e R e e §°rﬁ!3 108 Fa?ﬁ QN E@F\?@kedamt 9i g0 pm silica

geﬂqmmge @mtmnsowaumyaicmgtraﬁémnmﬁiﬁ fr&?'og@q:/p' thSGO/ZO vIv;
s u

f-ghi‘e ﬁb@gllﬁg?g@ﬁ%gﬁ{; dyaoqqglnm%,ﬁgs@e produgt agegcombined

Qﬂ%g@r@ﬁ@tratqméo degiessairider reducedapredsire. tHeareldue is purified

iy tireRRelog peﬂh i ?%bé&k@&@dgﬁg L ARCSiicH betABee
geAeluting
wg@%ﬁogpﬁﬁssu mgﬁm@} fron7320/0dp 95/5 viv; rate : 20 mL/min).
es frattions &:emtbirﬁﬁg)lthédéél}ecﬁp@%c{laré c@mﬁr‘?éogaﬁﬁzz%ﬁ%fﬁnﬁrated
0, AhEE k. Sealll Bt S a0V E Sl d S
W;d@g@l-zgmulfpwwuraotasaru@mwderié Zo8Red( 44 bllpale yellow

@ﬁﬁ@. tbonyl pyrrol e can
prepar e %%o?%%?ﬁ 38@%0[@%%0 5 Exanple 119:

é\géghﬁ[ %‘é%% Slifluarp Yibegzimigazal2ayisalfgnyl)-Biran-@-yl]-8-oxo-
456,78, H—%&Wﬂpw@bﬁo&%@l|ﬁ§l§1e-f-%kfbl’6)f‘ﬁh 'y Sh§fLster

boxylic acid ethyl ‘ester and

‘ A"‘sggwyof{?z’%%é bfg%n Xm)\olg -aml oE-ethg))(()?carbonylpyrrole

ang.- 269.8y Moo (®P8, mnialof r55(8, RelifBicrartipighiimiagssl-2 IEMllf%nyl)

f@%hezécgfbd}ﬁéﬁ fogft Téd oA step2Pi? 1 A NS dhder
AAREL ﬁl‘rﬁfaféﬂ mgny teperiyie) fotrLa(hmnauws] 183-Gyelohexanedione

(50&0 Mg, 9- Qﬁhﬁhzgj then added and actlon mladur{ehls heated at

%@i rn?;%r% "Hﬁ) car

Ih. ?Elg Icﬂq&ggevlﬁ athgn @@g),l%ﬁ e goemi ’aemwrature
aFIPIQaneniramed uridler keduddtepres8ireSFhéesithuéd8 taken up in ethanol,
cooled to 0°C, triturated, filtered and washed 3 times with ethanol. 127 mg of
9-[5-(6,7-difluoro-1H- ben2|m|dazol-2-y|suIfanyl)—furan-2-yl] 8-0x0-4,5,6,7,8,9-
hexahydro-2H-pyrrolo[3,4-b]quinoline-3- -carboxylic acid ethyl ester are
obtained as a light-yellow crystalline powder. mp: 144-148°C. LCMS-DAD-
ELSD: 509(-): [M-HJ'; 511(+): [M+HJ".

3-Amino-2-ethoxycarbonylpyrrole can be prepared according to example 110.

Example 122: 8-Oxo0-9-[5-(4,5,6-trifluoro-1H- -benzimidazol-2-ylsulfanyl)-
furan-2-yl}-4,5,6,7,8,9- -hexahydro-2H-pyrrolo[3,4- -bJquinoline-3-carboxylic
acid ethyl ester
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g 360 x 60 mm eluting solvent: n-heptane/ethanol
70/ 30 v/iv + 0.1 % 15 diisopropyl ethyl am ne; rate:

wWQ@0IARIM / m n; detection = 254 nm). 118 ng of PCT/IB2006/002734

+)-9-[5-(1
I(-l-)benzi m dazol - 2-yl sul f anyl )I-Oflur an-2-yl]-8-0xo0-4,5,6,7
8, 9- . .
! ! . . _ _ d
hexahydr o- 2H pyrrol o[ 3, 4- b] qui nol i ne- 3-car boxylic aci
et hyl yester were obtained as a yell ow powder. LCME:

mz 475. [M+H + (base peak); mz 4F3: [MH" gbase
peak). Enantioneric purity c\&N € col um: P rkl e
Whel k 01 20 SS 10 pm 250 x AF. @ uting sol vent:

n- hept ane/ et hanol 70/ 30 N7\ + _

dii sgpropyl et hyl am ne; . OlgnUm n; Fdet ection = 254
nm: > 99% ap = +192.8 2.7 (c = 1.822 ng/ 0.5 nL
CH3 . 110 ng of ()51

beng_l)m' dazol - 2-yl sul T'am R, an-2-yl]-8-oxo0-4,5,6,7,8
, 9- hexahydr o- 2H pyrr oy o[ 3;34- b] qui nol i ne- 3- car boxyl iC
aC| d ethyl ester wePe blgl ned as a yellow 25 povvder
LCVS: niz 475: [I\/HrH]+? e peak); nmz 473: [MH"
(base peak). WD 2007/012972 PCT/ |1 B2006/ 002734 98

5‘?&%’%’?‘3‘*@%” g‘d"gﬁﬁé%ﬁéﬁ“’?az#g% g’l“l’iré 9- [ 5- ( 1

16 2 RBLILA B2 e SA M eraperzens ss.ggﬁ%;@moam 20
mbxgf tetrabydmfirahyinded segérmraranstided) 2 3-hp-(68. 8 mmol) of carbon

dif é 4324t k‘ %;e%iu%arn;ﬂgxk; eralre, &ars3 dhrupon
wbwb?? mﬁ?ﬁ(ﬁﬁ(ﬁyﬁgﬁs&r?&ioﬁ d:[sulﬁdeglém}ﬂ SdéedNand re@rux is

npeFBﬁé%in r l;%\lha@%r sul E 2 ur argfg% 0&)1'5? %ddeSa@ Feflux
'3)(%'9&"69 80 pé/lhat'gpﬁ[“ﬂ“qh nknG8. GlmOhG)f (chézomdgisulfiele are
adsiol aredi reflux for wREtSIhEY Fof hb ffﬁ'The"Péa@tléﬁ %&fﬂ?? .E'tﬁé&k Cooled

4habkn t@ril\pg'%t&r% BhY conceﬁtrateg to dryness under reduced pressure.
The residue is purified by chromatography on a prepacked 90 g 15-40 um
silica gel cartridge (eluting solvent: cyclohexane/ethyl acetate 90/10 v/v: rate :
35 mL/min). The fractions containing the desired product are combined and
concentrated to dryness under reduced pressure. The residue is purified by
chromatography on a prepacked 90 g 15-40 pm silica gel cartridge (eluting
solvent: dichloromethane/methanol 100/0, then 98/2 vlv; rate : 40 mL/min).
The fractions containing the desired product are combined and concentrated
to dryness under reduced pressure. 0.72 g of 4,56-trifluoro-1,3-dihydro-
benzimidazole-2-thione is obtained as an off-white solid. LCMS-DAD-ELSD:
203(-): [M-HJ; 205(+): [M+H]".

Step 2: 5-(4,5,6-Trifluoro-1 H-benzimidazoI—Z-yIsulfanyl)—furan-2-carbaldehyde

4,5,6-Trifluoro-1,3-dihydro-benzimidazole-2-thione (0.72 g, 3.52 mmol) is
suspended into 40 mL of tetrahydrofuran under argon. Then, 0.3 g (7.1
mmol) of sodium hydride are added. The reaction mixture is stirred at room
temperature until gas evolution has ceased. 5- -Nitro-2-furaldehyde (0.5 g, 3.5
mmol) is then added and the reaction mixture is stirred at room temperature
for 88 h, upon which it is poured on 40 mL of ice-water and extracted 3 times
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30

sol vent: n-heptane/ 2- propanol / met hanol 50/40/10 v/v/v

+ 0.1 %triethylamne; rate: 90-125 nlm n; detection
we2@34129m) . 69 ng of (+)-9-[5-(1 H PCT/IB2006/002734

benzi m dazol - 2-yl sul fanyl )-furan-2-yl]-8-o0x0-4,5,6, 7,

8, 9-hexahydro-2H 15

pyrrol o[ 3, 4- b] qui nol i ne- 3- cé@iboxyl ic acid ethyl ester

were obtained as a crystalline pal e-yell ow powder. M

vth 6mrﬁ Ao@ I brga Exfr GL HHEN R ihB3SGashed with
il MeptAE ThY bl Gl

lonmeric purity

fﬁ_@)'-&f Rrie, ﬂﬁfiqubm@a@ewums@@tqﬁ liﬁﬂedmdmmcentmted under

reduted résﬁuv@rrrhe rﬁesm@@lieﬂﬂﬁutea iRToOHE AL /of watéﬁaﬁé 100 mL of
Ov/v/ riethy] am ne; rat

0/ 1
e ARIStEng (16, Satiedls \pipselisggsacist Suiea 5w 400 mL of
cho(mnethﬁnéQIhegﬁgmls extracteHie dombidedrowaghed with 100 mL of

‘&—E%Ez gdﬁ% éaz o?gréesw lflfaﬁ efrﬁg ﬁd ccgnﬁengated under reduced
RIResures The 7egdg; nzfaé]u?(ﬁéeﬂ gy z qxg;tlogramram aigep?gema@ 8 15-
40 PP BRI §ela€é ri luti v thanol from
O e P e R e, o
HEAHIREL. ardScdmbinteticare tondahtiated t@da&%ssqmdér raeécéd pfessure.
ﬁ@rﬁ%é g;%%ylgﬁ() rgéiS eéEgl fl%l_Bo'_% concen?ra?ecp }o dryness under
redpueeq @ressuirel 0d2d glof 5-(4, 5 6-trifluoro-1H-benzimidazol-2-ylsulfanyl)-

fhi‘d?ﬁ%bi’ﬂﬂ&é@}de@ydéﬁgu'n%é%\é'a élkér %menp%Teo, PPu] 3RS0

- 8-0x0-4 exahy pyrro
est er

%pﬁf\%{\ﬁ a%ggﬁéy(lélf{: 6-tg llggre%tf?%eazmmqux?ovléuI:[anyl>-furan-2-yll
4—5Jﬁeﬂ8Jgrh@baimjdﬁe%Fyr%Io@44)]<§l.ﬂhelﬁné33-défrb0)g/hc acid eth)yl ester

di am no- 3, 4-di fl uor o- benzene (996
A Susibnsin 8 15850 23 Taef b el X?ewtc%ﬁodnmi%vrrole and
Jarbengi €123 ppmal)0fd54(48,6-tifluored thammmﬁaznl-ﬁeﬁstdfhnyl)-furan-
E%ﬁbldéﬁg@é‘{%%@ﬁ&f?&? ﬁ)V‘Q'\C@5ftﬂ A%h- thﬁ%%)?gndgpgfbon is

- car on drs

sﬁhﬁéoatafﬁ&"hmpﬁ@tuﬁ%&f 18 Biviesed, ISyplahexanedione $038 mg,

1.23 mmol) is then added and the reaction mixture is heated at reflux
temperature for 2 h. The mixture is then cooled to room temperature and
concentrated under reduced pressure. The residue is taken up in 5 mL of
ethanol, cooled to 0°C and triturated. The solid is filtered, washed with 1 mL
of ethanol and 3 times with 5 mL of diisopropylether and dried under reduced
pressure. 144 mg of 8-oxo-9-[5-(4,5,6-trifluoro-1H-benzimidazol-2-ylsulfanyl)-
furan-2-y|]—4,5,6,7,8,9-hexahydro-2H-pyrrolo[3,4-b]quinoline—3—carboxylic acid
ethyl ester are obtained as a yellow crystalline powder. mp: 186°C. LCMS-
DAD-ELSD: 527(-): [M-HT; 529(+): [M+H]".

3-Amino-2-ethoxycarbonylpyrrole can be prepared according to example 110

Example 123: 9-[5-(5-Hydroxy-1 H-benzimidazol-2-ylsulfanyl)-furan-2-ylJ-
8-0x0-4,5,6,7,8,9-hexahydro-2H-pyrrolo[3,4-b]-1,7-naphthyridine-3-
carboxylic acid ethyl ester hydrochloride
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m nutes. Carbon disulfide 2.0 nL (33.3 mmol ) is added
and heating is pursued for 30 m nutes under

worR@rovwaves at 150 C. The reaction nmixture i s PEHEBR006/002734

cooled to roomtenperature and concentrated to dryness
under reduced pressure. The residue is dissolved into
ethyl acetate and concentratld®d to 15 dryness under
reduced pressure. The residue is triturated into

di i sopropylether, filtered and yashe ce With

di i sopropyl ether. The solid j

pressure. 0.35 g of 6,7-d
H benzi m dazol e- 2-t hi ol
LCVB- DAD- ELSD:  185(-):
2: 5-(6,7-Difluoro-1 gy

H benzi m dazol - 2-yl sui f Ungn gr bal dehyde 20
6,7-Di fluoro-1 H benzigi |e2th|o‘Tq (0.34 g, 1.81
nmol ) is suspended i ntog 20 nL of tetrahydrofuran

(THF) under argon. Then, 130 ng (2.71 mml) of sodium
hydrlde are added. The reaction mxture is stirred at
Yelqa'qg has c?ased
& $4(C DIE PAraUOoN, hen

Addwduamd:ft:hennﬁ@-tztembxmafbblmﬂ py$ro$é I(OH@@ gt T07°Fme), 5-[5-
é{ aI re for which oured on ice
ﬁg i&wr w@wlﬁmﬂomw b@nﬁwldaa@lt%v ulfaimd]-turgand: c

S Rt S eI RN Do d oo bGP dhd R-soo-

BJE-Qigetapimhﬂimmﬁ QQBL@I ¢ 97umaeal) irﬁdﬁﬁﬁ?(bfpf-aﬁw is -ﬁaﬁted at
it tenigafife dor i 4ol e fenrligh Miiiie hdhep) senmentrated
ghéé rRUaBEY W@ﬁupé'%nfdrtﬂ@ r@SLE & %uﬁﬁé&%n"é ¥rhca é%‘i Eofumn (50

40 ni/ mn). fractions conta
@) odliytad a$l¢CQQ$ﬁMelye owith amdclobemrrﬁ/emyb dad:e:iatér y(l%t,s viv) and

L AR B Y B st

%b(t)al ned as nauve solid.
;[1186(+): [MHHl +. Step

_ .(tembutﬁgﬁm(eﬂiylttsila@yloﬁ)@l-M%bnzﬂhtﬁﬁt&@?nﬁhﬁé‘ﬁ‘ﬁ{rﬂﬁéﬁ@ﬂﬂ} -8--

from100/0 to 95/5 v/v; rate :
‘P’F%r@ﬁ Br{sB Qd?ﬁt)%%hﬁdFﬁgpvﬂﬁ@OE?eé1h]éd7-paphﬂiMIdmee31carbn>¢yhd acid

g‘égﬂ-f(r;r?é‘% ﬁ%garbqe? lsggérf 29 qﬁ%ﬁ A{n%%{tcgij LRE/RAS thod B):

tsdention traes5-03- irs unfz<R06)9 (pcrsﬂnreaoﬁawéal\a/égdehyde IS
obtai ned as a pale yellow neringue. L - DAD- ELSD:

281(+): [MH + Step 3: 9-[5-(6,7-Difluoro-1
Bobpiaicbicdtintd rmediate Hré )élt,bnfuran 2-yl]-8-oxo-

9, 0, 1,0, ex o[ 3, 4- b] qui nol i ne- 3-car
BrdryBuiylaxy-8-{5t[6 Itelébutw dlme’d;l)rbplmwllcmy)dﬂ-l bhéBzimidagzol-2-

IR 2 B SR8 o

rhydtethy mmnéazeérbachsubmaémgl) esttelu(@a PR t}ﬁ{ﬁd@hig%ated with
(obtalned fromste n- but ano
tetra-N-butylammonium Iuorlde (0.185 g, 0 71 mmol) in tetrahydrofuran (5 ml)

for 4 hours at room temperature. The reaction mixture is concentrated under

reduced pressure and the residue is purified on a silica gel column (40 9)
eluted with a mixture of dichloromethane and methanol (9/1, v/v). The
fractions containing the expected product are concentrated under reduced
pressure and the solid obtained is washed with actonitrile (30 ml), pentane
(30 mi) and dried under vacuum to yield 270 mg of 6-tert-butyloxy-9-[5-(5-
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argon is stirred at roomtenperature for 20 m nutes.
1, 3- Cycl ohexanedione (108.0 ng, 0.96 mmol) is then
w@edwedizamnd the reaction mxture-is heated at PEF/IB2R06/002734

tenperature for 2 h. The mxture is then cooled to
roomtenperature 20 and concentrated under reduced
pressure. The residue is takeéh up in ethanol, cooled

to OC, triturated, filtered and washed 3 times with
ldydfawy){1.H-memin@daﬁol-zgylglﬂfa(r@l)ifumrf 2%#8}010—2 4,5,7,8,9-

h@%?éwggﬁélgtqﬁﬁfl SJ}J lnl;gn%lyzia{n 3a ca%o&y%c a%)l(do Aétr?yle) ester.
YHeliE649). O[Ifﬁnélyﬁ?élU'L@MS“e n?ie{r;\t% Q?<)V| rSteRfibA GEHB% 34 min.,

ester are ned as a I ow crystal

PERHIR, 3 nfpositive-ian swde) CVS- DAD- 25 ELSD: 509(-): [MH
511(+): [ MtH +. 3- Am no- 2- et hoxycar bonyl pyrrol e can be
prepared according to exanple 110. Exanple 122:

/ssmunoadf&zeﬁr@tﬁbkyigtnmtm&wqeHZbéﬁzqwdaznhW@Mafn@n
f%[#fha Y-8-px0-2,4,5¢, 3:,98h@CWQ&?TMW@IOMMW,Bir\@thWnU]nt-

b SAEEATIALET Fo 275 8 48 Mo PRt R EPR 082/

wWith GNFHCDn\dloﬂrEp( 1.7 rdfl). S He rBabfldm poxtare i, stﬁréﬂ atidom
th ion e To a solutio

rf??%g? nfﬂsd'%zﬁ%stzr he fome(sUB@?JEEt@emeter@l gs Cq@CYEq"rhbl )
futfat?dh vszﬁsh%fi wigh a%méﬁég O it p%@ %@%gedﬁpﬁraﬁﬂ%er (20

m'é@@ﬂldﬂedﬂmd&fr\/@cwnhf@ame}d 176 mgfdf @x[5t(6ntp,&irakyl-nei for 3

et RRRa e b oy Tl Y 4 o6 7 8 ST bt b,

plirsio[Bi408]-2 maﬁhthﬁrﬁlﬁem%okﬂlcw&%ﬁ‘ﬂ@sfe‘?fh' HmcHl?c'nde as

mai nt al ned f )

%WPB%@OW%IY'E&'7§9/9 %\%Mwl b,fMSr(maﬂum Dé mntzaﬁ% (negative
+~cooled 10 to
68 ek ka6l ORI ol (REo0L o0, 10
‘50@duzekl|-l NiIMR onreBRUKER F0sANGE DRXB00 -$péstrditeter - chemical
%t}{ 0 aphy. on a repacked 90 % 15-40 pm
shifts (5 In p%m) in'dé dlmet ylsufoxyde (DMSO-d6) solvent referenced at
2.50 ppm at 303K temperature: 1,28 (t, J = 7,0 Hz, 3H) ; 3,72 (d broad, J =
16,0 Hz, 1H) ; 3,82 (d broad, J = 16,0 Hz, 1H) ; 4,22 (m, 1H) ; 4,27 (m, 2H) ;
4,45 (d broad, J = 16,0 Hz, 1H) ; 5,20 (s, 1H) ; 6,37 (d, J = 3,5 Hz, 1H) ; 6,77
(d broad, J = 8,0 Hz, 1H) ; 6,88 (m, 2H) ; 6,92 (d, J = 3,5 Hz, 1H) ; 7,38 (d, J =
9,0 Hz, 1H) ; 9,40 (s, 1H) ; 9,56 (m broad, 1H) ; 9,90 (s broad, 1H) ; 10,2 (m
broad, 1H) ; 11,7 (s broad, 1H) .

Example 124 :9-[5-(1 H-Benzimidazol-2-ylsulfanyl)-furan-2-yl]-6,6-
dimethyl-8-oxo-4,5,6,7,8,9-hexahydro-2H-pyrrolo[3,4-b]quinoline-3-
carboxylic acid
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fieitee

silica gel cartridge (eluting solvent:
cycl ohexane/ et hyl acetate 90/10 v/v; rate : 35

workdomiomp72 The fractions contai ning the desir edP@r/BM@H002734

are conbined and concentrated to dryness under
reduced pressure. The residue is purified by 15
chr omat ogr aphy on a prepackd@590 g 15-40 pmsilica ge
cartridge (eluting solvent: dichloromethane/ net hano

100/ 0, then 98/2 v/v; 8 : 40 nmL/min). The
fracti ons contai ni ng @d%sﬁred product are conbi ned
y

and concentrated to nflss (Myer reduced pressure.
0.72 g of 4,5,6-trifluoro-1, e hy
benzi m dazol e-2-thi one i s optakned as an off-white
solid. LOVS-DAD-ELSD:  20u203(-) hﬁkﬂ 205(+) :

[ MtH] +. Step 2: 5-(4, 5, 6- TrFT byoros
H benzi m dazol - 2- ylsulfao—') fﬁran 2 car bal dehyde

4,5, 6-Trifluoro-1,3-di hydro®Benzi ni dazol e- 2-t hi one

(O 72 g, 3.52 nnDI) is suspended into 40 nL of

t et rahydrof uran under argon. Then, 0.3 g (7.1 nmmol)

be asenliiion bf 380 deg 40 657 duethl) dh@-[ﬁ-@ﬂdtbemzm‘ﬁd&fzul@—ylsﬂIfanyl)-

Rk a8 oS bR A S iy Pralpls s
b]qamoaddadcaﬁdxyln;eam%@ﬁyu%téﬂ mtm il 'e"fhaﬁ{dl farn%d1 ?ﬁl 1| 8 was

tenperature for 88 h, upon wh pour ed
3Ades 253 emaceleodiHe Bydiaxidecin 3 toureisbmmowdlomzeacﬂon

Abirg ey Mestel A ap Cavlh b0 185 b oling 3 booverpiont.

\Batdmwas added ¢ol then resrgion shixtore Wnidat wasldxtia@iRfinass with ethyl
concenghated un er reduced pressure. The residue is

Eirgarig. ﬁxeféw%u&t\@asmmwm@vaw and brine and dried over
FgheQUATSLIABE fitdiaR AR TAR-RRARA | :Zdegﬂ LG PrEGR The

STeChana”
resulting nbily exgsidues heals Wilistoleed imL 1ofm) Wﬂéﬂfa,nodramﬁ 0 ml of

BB S LB R gk s g 150
mhrsmatg@ fo@ﬁh)zﬂ @r(emtsﬁg%wéfﬁddéﬁlo%rﬁéfhaﬁ@ /e fiZnof fom 9872

gel cartrid elutin
ta|9e'<‘r4$ ¥oired awa; heten mLf/mmﬁ Thedrantmsgaynzammg theadeswed

d
prodbicttherd EamiiRR A Gineiialhle g% ynGef FRkised pigssure
gmdgcmﬂs prEsk O B-(1 HlﬁmzfrﬂﬁjadbEZledlﬂhW-fUr&n'—f!‘-yﬂl@éjﬂf%ethyl-
t her d7@ggge entrated to dryness_under reduce
Eoiee 587 B g2tk 4 bldineine-5-oarboxylic acid (34
ok eir! Ehaffichr EOMSURERI b (i A8=2763 BEARRN 46nd S 5.01
neinp 06- % UM pdrity, G00r MHzutH NKIR (DMSO ds) ) (pgm) 0,91 (s, 3H) :

A543 (& V= O ) Y238 @ UL 970 e, 1H) ; 2,50 (@
Sy Lo AR RS 1
597 &, ahFrﬁJ52-lzat1hb)xyaiBb(dnw=p3r0r BEe1HNE6,83 (d, J = 3,5 Hz, 1H) ;
de 7,10 a 7,20 (m, 2H) ; 7,40 (d large, J = 8,0 Hz, 1H) ; 7,52 (d large, J = 8,0
Hz, 1H) ; 8,32 (s large, 1H) ; 11,3 (s large, 1H) ; 12,25 (m wide, 1H) ; 12,3 (s
large, 1H) .




367 nmg (1.23 mmol ) of 5-(4,5,6-trifluoro-1
H benzi m dazol - 2-yl sul fanyl ) -furan- 2-carbal dehyde

WO ¢@bogoned fromstep -2) in 6.5 -nlL of - n- but apCI/IROE02734

10

15

20

25

argon is stirred at roomtenperature for 15 m nutes.

1, 3- Cycl ohexanedi one (138 ng, 20 1.23 mmol) is then

added and the reaction nixturl®is heated at refl ux
tenperature for 2 h. The mxture is then cooled to

r Exampleper ai26.e anal-[s-ttﬂﬂ&ﬂzinﬂéﬂhollﬁytsmﬁiM)%ﬂlran-z-yl]-B 6-

CePelinp-ono SR T B Ruhaxay i siolofs atblaaaine.-

\A@gh@@x%tdél m. of ethanol and 3 tinmes with 5 nL of
di i sopropyl ether and dried under reduced 25 pressure.
144 mg of 8-0x0-9-[5-(4,5,6-trifluoro-1

H benzi m dazol - 2-yl su| fanyl) -

furan-2-y|]-4,5,EiZ[ﬁ%ﬂghexahydro-ZFLpyrrolo[3,4-b]qu

nol i ne- 3- car boxy I dY=kt hyl ester aFe obtained as

a yellow crystallinehtbo nmp: 186CF-ICM3y DAD- ELSD:

527(-): [MH™",; 529(+): +. F

3- Anmi no- 2- et hoxycar bon

according to exanple

9-[5-(5-Hydroxy-1

H benzi m dazol - 2- yl§ﬁl mnyl) furan-2-yl]-

8-oxo0-4,5,6, 7,8, 9- hexahydro 2H pyrrol o[ 3, 4-b] -1, 7- naph

t hyri di ne- 3- carboxyllc acid ethyl ester hydrochloride
2007 129 I 6/ 002734 103  S~N OH N H

o TopR SRR 08 g 0128 el of 8r(Rdi Hopenaimidazor Byutany)

Bﬂ,craﬁrzoylgeteed.méthw%siba 5 607 s@aﬁ%}r@@go QH@%@& nﬁsﬁ

3- ani_no- 2- et hoxycar bonyl - pyrr'ole
5b1c5unqiln@t%ﬁath§axvy¢ acndetmylz smlardlmmﬂmlfoitmamlde was added

H;a‘escrl g}egfi?% 'ﬁg ?gbéﬁﬁ/ %’) {ﬂgB%f "R d?gﬁgﬁdmmob of

I\IaBmemBnﬁcl@IbHdé OP4 pag i (disTa ﬁ%(ﬂ?%fg\l N1difs6p %Wléthw&nﬁne in a

m of J1-butanol is heated at ux tenperature
hERHNg m dliaski dhenisaciioa nyxfuh%n/v@s;rﬁt@md Awethight _at room

afég\ﬁéer‘éﬁﬂ'écwat@ ﬁﬁaﬂ%“%%a%e@gnd G5 F8Setoh RiMtlid §dsUkiracted

with :a‘::h?d gaecetate The organic layer was washed with brine, dried on
magnesium sulfate, filtered and concentrated to dryness under reduced
pressure. The residue was purified by preparative LCMS (method C) giving
8.9 mg of 9-[5-(1H-benzimidazol-2-ylsulfanyl)-furan-2-y1]-6,8-dimethyl-8-oxo-
4,5,6,7,8,9-hexahydro-2H-pyrrolo[3,4-b]quinoline-3-carboxamide (12 % yield).
Analytical LC/MS method B: [M+H}+=474.5; retention time : 2.90 min; 70 %
UV (DAD) purity.

[
can be prepared

anpl e 123:

Example 126: 9-[5-(5-Difluoromethoxy-1 H-benzimidazol-2-ylsulfanyl)-
furan-2-yl}-8-oxo-4,5,6,7,8,9-hexahydro-2H-pyrrolo[3,4-b]quinoline-3-
carboxylic acid ethyl ester
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10 g) eluted successively with cycl ohexane/ et hyl
acetate (9/1, v/v) and cycl ohexane/ethyl acetate

W@ Z003/0120/%) to yield 500 ng of 6-tert-butyl oxyPOF{ER006002734

(tert-butyl-dinethyl-silanyloxy)-1

H benzi m dazol - 2-yl sul fanyl]-furan-2-yl}-8-

oxo0-2, 4,5, 7, 8, 9- hexahyd 107
ro-pyrrolo[3,4-b]-1,7- naphthyrldlne 3-carboxylic acid
et hyl ester as an orange so e 66@6 Analytlca
LC/ MS (et hod B): 15 retenfi ;[:EE/

m z=706.9 (positive ion -'oe)H p&otected

i ntermedi ate preparati of
6-t ent - But yl oxy- 9-{5-[5- ({ er§- butyl - di net hyl - si | anyl ox
y)-1 H benzi m dazol
yIsquanyI] furan- 2-

napht hyri di ne- 3- caP «yli'c acid ot hyl ester (0.5 g,
0.71 mmol ) is treated/with tetra-N butyl amoni um
fluoride (0.185 g, O. mol ) in tetrahydrofuran (5
for hours at room tenperature. The reaction
: afationyer solution deﬁj gmeﬁflaom&thoxy) 2-

BB ok B3, P, B 2 b s
(t&tr&hydfr/oﬂ)ran'l'bfa@ﬁdf oasttd aBSmilé @eﬁbﬂ&oté‘%lﬁ?&%@f@zgri g of
p rrgﬁ:%q‘gntrat ed under reduced fressure and

ct a
Wy hye odipReRRiRsh Y nineral i g3 mmel)(@wd anhydrous

it 10 T A D A A U

Ffdﬂ'ElM@@hd(lBéﬁéh sdlon?rh-lxoﬁ 0(90%9@ of 52mtr|o-2—1;3uraldeh¥di m5 20 ml of
eg%y%rous Fe?ra%ydrofk’xranu{s gg(}/ec? dro%r\hﬁge over ]51_15 %(lr?utes penod The

h@ééi‘b/rﬂ hﬁxtﬂ)’é iR fordd ﬁogrs”/é‘tp%%w "té{ﬂ@@ﬁtﬁr& %gﬁ’m@rl boured

c acid ethyl ester. Yie
(intex BEA m) of rwatent The mlxhtﬂﬂe:BlsSexhnaa:ted twite 682130 ml of ethyl

6&[%2%1:%' V?pé %&25%1%% Pl B SOL%%E'?%ES Ofre " dried ~over MgSOs and

H,-dmentrmediamueﬂwbﬁzséd‘ fplﬂé’és)uref tfhénre%ﬂl.'ld '@ tﬁéﬁ t%td’rated with
hexav%{dro yrroI034-b- 7-na

'ﬁ@@rgpyl@élwoa idriesk Lpdet Naruwst €9 (@ 0275 -{5- d(flwﬁomaﬁio)(y-1H~
pEAERSA SRty Sy SR PR, Wl Aol A e

tmmctefam&lé—s@% Knahdicak LCIMS (msthied BYaselewiibl time=3.38 min.,
rraerlg % (%Jlectedoé% filtration, washed with

dnésan 9(dS Offthve 19 it (20 m), diisopropylether (20

m ) and dried under vacuumto yield 176 ng of
9-[5-(5-hydroxy-1 H

b maixivire 0f o3-apnino-Luethamytarbbnylagryrdly | (D-B8ogp1461 Wimol), 5-(6-

diaosPedidi ez fhzaiz auany) dupcasrrhaidehe (05 g
aergngg&qn&hgg;@@?ﬁxfﬁ%%@ﬁe% 1581“@:')1@1 Hﬁﬁ@@ In & ml of ethanol
(% ¢d @t reflux” temperature for 2 hours. The reaction mixture is then
concentrated under reduced pressure and dissolved in 5 ml of ethyl acetate.
The organic phase is washed twice with 2 ml of water, dried over MgSO,4 and
concentrated under reduced pressure. The residue is purified on a silica gel
column (120g) eluted with a mixture of dichloromethane and methanol (99/1,

vlv). The fractions containing the expected products are pooled and




ion mode [MHI "), mz=492 (positive ion node [ MtH| +).
500 Mz1H. NMR on a BRUKER AVANCE-

WORM7AOO7spect r-oneter, - chemical shifts (8 i PCPBEPO6/02734
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d6 di net hyl suf oxyde (DMSO d6) sol vent referenced at

2.50 ppm at 303K tenperature: 1,28 (t, J = 7,0 Hz, 3H)

7 3,72 (d broad, J = 20 16, o I3, 1 H ; 3,82 (d broad,

J =16,0 Hz, 1 H ; 4,22 (m 1 H ; 4,27 (m 2H) ;
4CﬂBCQlﬁraiﬁdwdeU reducedpressure. The resid @iy ne,suspéi)ded in 20 mi of

H‘z'négtfhﬂhle éﬁ%gh?mrejﬁb]heﬁ%d @g r?ﬂux Sedmpgragur’,qujor11’.39 minutes and
7113h (e, toJcocI t8 r@ohlzterﬂpél'hture9Tﬁ9 |h§oluﬂale"%ate|*9a15§ éfcﬂécted by

br oad, r;? (s broad, 1 H br oa
1ﬁbtra-t|om1a f(igecb,uaggr vaggum fors1 Bx)arrgt §01°£4to yield 203 mg of 9-[5-

RSt BRI BERe o LR 0 318,

q4i508)7,8,8- rﬁaxahgdhpzwpwrcm{sph Mﬁuﬁﬂﬁﬁé@-&&%xyhc acid ethyl ester

PCT/ | B2 06/ 002
a §o?u I’}é '@UE%%V ﬁﬁﬁM'C@'f L@Mﬁ (rmethod B m/z-541
mﬁw%ﬁ%%e ﬁgéﬂhﬁ)‘ I%fi"—?Sb (negative ion mode [M-H])

5460 Migz 911'11 Mmra)BRHJPp&Rr/WANEEDRXAOO spectrometer chemical

ofifoR ihBoR R g climelhyBlrndleat St goL souisat deferenced at

hSZQB(DppId\eatl 30:% rtémpérd@@ﬁet qmgd Eaaku 7 RiZ! gﬂﬁt '10§p (m, 2H) ; 2,26

ure was heated at 40C W t stlrrln

a(m aH) 385Dy Aynh2.79 Gt H) \/\ﬂaaSa(QdéG 7.6 ltlh,e2h1)e,afzﬂ|4d|s 1H) ;

TOSIE FB%8 L2aR K rah el kS WA SR 120 vz, 1)

aﬁ;ﬂ?o('d boadnd =d8j5ekz.ovdy ; 10 5neanesigmnHaHBt & 25 (s broad 1H) ;
Zs‘ﬁe qeﬂ and concentrated under reduced pressure.

r Bash 1= btk el Hast dR(sorl A ¢ Tited 15 ﬁroaﬁbtﬂ'éhoﬂ 55 (m
apfbatft 1) .of  di chl oromet hane and purified by

chromat ography on a prepacked 75 g 15-40 pmsilica

ng(amgpler 12(¢e 6¢tertiBubyjoxpi9+(5+(5-Difl udrametirixyanid-Benzimidazol-
”Etﬁ ﬁanyl 9uran-é.’-yl]-8-oxo-2 4,5,7,8,9-hexahydro-pyrrolo[3,4-b]-1,7-
naphthyridine-3-carboxylic acid ethyl ester

N
S—¢ o
T

A mixture of 3-amino-2-ethoxycarbonyl-pyrrole (0.497 g, 3.22 mmol), 5-(6-
diﬂuoromethoxy—1H-benzimidazol-z-ylsuIfanyl)—furan-2—carbaldehyde 1 g,
3.22 mmol, described in example 126) and N-Boc-3,5-diketopiperidine (0.687
g, 3.22 mmol) in 10 ml of ethanol is heated at reflux temperature for 2 hours.
The reaction mixture is then concentrated under reduced pressure and
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to 92/8 v/iv in 50 mn; rate : 40 nL/mn. The fractions
containing the desired 15 product were conbi ned and

w@oencemrat ed to dryness under reduced pressurBCT/IB20067Y2734

106 mg of 9-[5-(1

H benzi m dazol - 2-yl sulfanyl) furan 2-yl]-6, 6-di nmet hyl -

8- oxo-4,

5,6, 7,8, 9- hexahydr o- 2H-pyrro| 0[3 4- b] qui nol i ne- 3-car bo
mynﬁ&d aond g 34iliceo yged @plumal(jaﬂg)alelu@dVSMtht haodrrﬁizture of

i b Oy ookt o
exé’@ct@d ?ﬁoﬂ@ct é’rb‘)poole% 9|5d f%;unf ied s]dz:cgsﬁ%ly#é/‘ %@/MS fnétﬁod B

partially
W EDQ418 S!I! re ccﬂumn (3@*100 mm7 50m—|zWa13ﬂ}3) eILBedAWlﬂBa gradient

ﬁ?)n %8 @355/ Z]JE acgfé)%g"_%z 311ta ng %Otﬁ*’/f(fflgugro)ac%c e}ﬂld \;7v ) in

Wd}er c%témlr{giOJOHF’/Qmﬂub:r)’%ac(%ti@ld&d ataH80 ml/?m?iﬂg\ﬁ rafY 88d then
s lar

1 ;
PHr%é'"Cf gl Céh!mnz@qg)w clited, W!thH) mlxtyl;_;l)e @f(@icﬁ@sél%aﬂ*@@se and
gl a%olvqggi?@w WOt Rel4ihB298P’ Mg 734k 898 BB 9-[5-(5-
ElltﬂlBer%rnFthébayeﬂH-BeytlguM?hz %lsﬂltawdh)-ﬂrr%mf-yﬁ] 6=o|xo 23 4, f %8 ,9-
EGWP i B AR R S Gy IR G5 beiivbesior as an
ﬁb\%& 5 idldz13%, aAﬁQI;HFch”L@ M80 g’igetfmgdlﬁ retention

nTrDI of 9-[5-(1 H benzim dazol-2-y sulf
tiezd-20 in., B)/B=GH 70 (Ipesitivs ipnandgle).

g?g Mﬁgﬂ?‘{] ﬂ@@%%g%ﬂi@%éﬁ%ﬂ&# élﬂ)ﬁAOO spectrometer, chemical
dhlﬁgt dg)/inf st;li?of HBTU ﬁ%%égﬂﬁ%}jgﬁ?lﬁ&@%ﬁrﬁﬁéd at
rﬁooppr@eat Krtﬁmmrawemras)(tof 7.0 Hz, 3H) ; 1,41 (m broad, 9H) ;

| ask.

Do 581 RO FOR PARAIG oRpfsc, A e IR Eoas s ams vz
uaprpe,c:m (q &) =VR0 Mz, \#) ;14106 (@ddedtrBHENEHY €810 @0 1H) ; 5,93 -
ure was extracted wth ethyl acetate. The org ani' ¢
AR LY b um 36, G R 6186161, erg o HzoniH) . 6,99

L s1dd 4 6riag FOf soRORNUIAYAS 1. dKNORSTURIS'= 25 iz

pressur€. e tes blue was™ puti
pHp@r4d (dvd =+ BNEHE N h8,20)(ngbrdadg 1H) ; 11,5 (s broad, 1H).

Example 128: 9-[5-(5-Difluoromethoxy-1H-benzimidazol-2-ylsulfanyl)-
furan-2-yl]-8-oxo-4,5,6,7,8,9-hexahydro-2H-pyrrolo[3,4-b]-1,7-
naphthyridine-3-carboxylic acid ethyl ester hydrochloride




8.9 ng of 9-[5-(1
H benzi m dazol - 2-yi sul fanyl ) -furan-2-yl]-6, 6-di net hyl -

W@ 25012972 PCT/IB2006/002734
4,5, 6,7, 8, 9- hexahydr o- 2H pyrrol o 3, 4- b] qui nol i ne- 3-car
boxam de (12 %yield). Anal t| cal LC M5 nethod B:

[ MPH] +=474. 5; retentlontlmb 2.90 mn; 70 % 20 W
(DAD) purity. Exanple 126: 9- [5 (5-Di fl uoronet hoxy-1
F3henmigri deizol 62en-HbsityldyRSH[F-(5- dlﬂuoromethoxy-1H benzimidazol-2-

VR Rl e P S kel P UsobI A e

r?émmileﬁﬁé% &%bk BERT Béter 16% arﬁpiﬂi@ér@ du&dﬂ/eq in 1.4

HN N OH yde internedi ate epar at i1 on:
rabeidipyang asd g:omblaeq with L6349 mitfidN/HCRin dioxenet Bha reaction

5 PR BT £ 8 HOE Rt 1ee Rt TR OGNSR dnsplutie

mitdrial ¢s derd cofdoted cb‘y ﬁltraﬂdn UWaBNEd isdecésieldivie i Dl of
én mneral_oil, 7. [) and anhydr ous

iQxanghaad @3 Al Oétd"a_qprepybﬂ@rf@a%drl@ﬁ umider yeeuyry to yield 107

B B0 o Fe BB RIRERBE T Aebe R 23 forl i 2-vir-6-

034‘0 -4 a6y, amexahydmm’rdmfmic@ 4Hs]- awmmmm@e carbcbxyilc
10 4G4 StV ERieR TNRORAde A5 bl RRNGSfeorY iloibEY s analytioa
LGMMB f{@l@tﬂﬂd g; ré@n%n tlmz‘@efh% e n‘lli—g/-’ﬂ %gbsgtl{/é"'i&?mode)

hyl  “acetate. mbi ne
éQO Mdz§ HaNMR ondaf BB@KERAW &RM—4QﬂJspmtmmeted chemical

47681 IEHFELT BB P a5 e o
zssb%p%fdt@% Hfzg (t 4= 7,0 Hz, 3H) . ﬁ78 (m, 2H) 4,22
benzi m dazol - I suI fan fran- 2- carbal d

15 (msolbx eﬂ2§s(QaJkFé7ngz52H¢dee44 (d{bmaﬂ;8l9%16651dﬂzyﬂ|l—bal5 22 (s,

19,2628 Bo e by THFOR D ER B HD g0 @ v = 35 1z

4_1g-|)a;gwm ?’ brrdsuuyclaerwamzpm; olre1d @, 248 4,51H811AYPR)29 (m
- L uor onet
tﬁoﬁéniH}n aa‘%(mzbryaéuﬂ an?l@g- fsurltih- 2,83 (oabwady dé) ( ®,83 (m
Btoad, 1H) ; 11,65 (s broad, 1H) ; 12,65 (m broad, 1H).

20
Example 129: 9-[56-(5-Chloro-1H-benzimidazol-2-ylsulfanyl)-furan-2-yl]-8-
ox0-4,5,6,7,8,9-hexahydro-2H-pyrrolo[3,4-b]lquinoline-3-carboxylic acid
ethyl ester

0O
2 \
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20 1.61 mmol ) and 1, 3-cycl ohexanedi one (0.181 g 1.61
mmol) in 5 mM of ethanol is heated at refl ux

wo eovperarure for 2 hours. The reaction m xt ur ePCHIBR20@1002734

concentrated under reduced pressure and dissolved in 5
m of ethyl acetate. The organic phase is washed
twice with 2 nl of water, drilédd over ¥ESO4 ang
concentrated under reduced pressure. e residue is
s pEepgedtiolt & Ghloro-2-AR0¢iptebehsthivdidle (1.5

9/?)“%%3 %Pﬁ@ﬁ@ D At dok i Gbiantis added
dmpvrﬂwlteda au@belf@&%%@éraﬂ-?ﬁyé’ﬂé K%O%EQI%T 4ln Iilrgﬁeral oil,

t d under reduced preéessur esl
eneéﬁégmm Inip aphygroustetebydtafulas, (ZGWmI)nab(iﬁlﬁ(Eover a5

ﬁﬁr"ﬂit@ g)e%dr *he ‘r‘éaét?dmﬂ%iﬁé d? ﬁfr @Ed %q{eérhﬁﬁ Eﬁe%br%g(rjn tetrrrr] peenratu re.

cool to roomte
ﬁheeertro a-fumrdierwdm (’D)ﬂ46f gl tg. a2 @lﬁrcﬂﬁcdrgédlﬁé’d Uuﬁdgg ml of

el d 203
%{@ch%getaﬁgpﬁ& an, is added drop\lrvrse over a ?E mmute perrod and the

f
s, Sifed b0 e peRdlufe ol o Bifienal ag hour
BRIIGH. i Thedieagtion mixtues issthen qrmuaedrr]\m(gd gopm water and extracted
{
t?)pecésr t \:)/)}fe/S(rJ ﬁﬂ %ﬁbyﬁﬂﬁ%qﬁwn%eﬁb@e n@@é‘ﬂlQ/@Xﬁr ets rave elried
dWerHMgS AP GandHEohcEhttMiBd O linde Hressr rr?%ﬁ- HED 2esrdue is

h [ 10 shrfts (
@3&%@%&%3@@ ?ﬂﬁ?zggilg@ d620goehibed withf 2rmixtwe ot cydoldkane

ARILAy 808 MAONN i vid P o'd bt 5 G efidropfi-bomeinidazol-2-
lelfatryl)l)fuzarQZ-daqbaldehydé WrHlﬂ—B%'% Anﬁljliréal( Eg/l‘ﬂ?"'zme od B):

’gt%‘?'g&ql"&e 3&48 “3'"5%2 25%%5/1@ (BOQIHVQ ipromese). J = 8 5-
Hz, 1H ; 7,15 (t, J = 74,5-Hz, 1 H ; -7,25 (s broad
H ; 15 7,47 (d broad, J = 85Hz 1H); 8,42 (s,
Prmg"xtu_r@ af (3samma2retno>dyr;:arbohgr BErTglen @218 11D mmol), 5:6-

C@@er t%&f‘%‘l@ﬁ?z‘y -3-¥isplanyy-fusan-gnearhaldphyse K8:529 n.@210mol)
dnd B3ydyslahiekanitione (0. 201g 1.7 rgn}]ol) in a"rl of ethanol is heated at

% f)%r ar;]rgégg%/tgrleﬁdﬂoéinwrsn Jbbt re,actrdn nar)durea@meﬂ iconaéntdated
UPdBY tediftled prélsie dnd Pliitidd ot gel Cditinn (120g) eluted with
a mixture of dichloromethane and methanol (9911, viv). The fractions
containing the expected products are concentrated under reduced pressure
and then purified using preparative LC/MS method B on a Xbridge C18
column (Waters, 30*100 mm) eluted with a 0 to 50% gradient of acetonitrile in
aqueous 10 mM ammonium formate pH=9.0 at a 30 mi/min. flow rate in 12
min. The fraction containing the expected product are concentrated under
reduced pressure. The residue is resuspended in 2 mi of acetonitrile, heated
at reflux temperature and coold to room temperature. The insoluble material
is collected by filtration, washed with diisopropyl ether (2 x 2 ml) and dried
under vacuum to vyield 115 mg of 9-[5-(5-chloro-1H-benzimidazol-2-

ylsulfanyl)-furan-2-yl]-8-oxo—4,5,6,7,8,9—hexahydro—2H-pyrrolo[3,4—b]quino|ine-
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HNU OOc A mxture of

3-am no- 2- et hoxycar bonyl - pyrrole (0.497 g, 3.22 mol),
W®2(06/0th971 uor onet hoxy- 1 PCT/IB2006/002734

H benzi m dazol - 2-yl sul fanyl ) -f uran- 2- car bal dehyde (1

g, 3.22 mmol, described in exanple 126) and

N- Boc- 3, 5- di ket opi peridine {8687 25 g, 3.22 mml) in

10 M of ethanol is heated at reflux tenperature for 2

droaroxyiithacidestbyl estenas awlite powten Yielde ¢2%. AredyticaleC/MS

educ I esst nd .\WO 2007/ 0129 PCT/ 1 B2006/ 002734
(B B E0S, Wi, e meds i+ Eob ) eresead wnkrs07
(Regatiie!ion mbde AM-PI|On WIRIrasdlf) and net hanol  (99/1,

. The fractions containing the expected product

/
"é}O\e/ 1 NMRdon edsik HKERI AYRINGE HRXH400bspdofiohter tdhethical

i By P e AR SBa o hfrenced

250 ppi tat BOSKCRAFRIraiuRG: Qzﬁgﬂ/oj Ei by 19t Boar, D) ;225

(V/Z\;Q in__water containin .07% trifluoroaceti'c 'aci
(Bt 24030268 A/, A H)f1 209 (a égl%mé,ZEhén J B, Hz, PH)a 5¢18 (s, TH) ;

& ke | \(}%1 m A f .dichl et _
SRR T 8.0 1T PTG Se g R AH T IR, o
X5 tatr8, 5z y1xy 7946 §d,(S= 850 HRONPYRtNSXYs broad, 1H) ; 8,43 (s,

H- beﬂz oEazoI -2-ylsul fanyl)-furan-2-yl]-8-o0xo0-2,4,5,7
1,I-Q,,9 1@Tm road, Hy; 11,4 (s broad, 1H)af

hexahydr o- pyrrol o[ 3, 4-b] -1, 7- napht hyri di ne- 3- car boxyl i
c acid ethyl ester as an orange powder. Yield=12%
Anal ytical LG MS (nethod B): retention tine=4.20

in. ., nz=6 0 jti [ . 400 MHz 1 H_NWR
haplgR e ToANCE Sctekt B0y Bpuct {5t ierblorartimensimidazol.2-
A 2T 10 ST BNy GRS .7

naphiByeidine=3-carboxylic azid-ethyd ester 3H) ; 1, 41 (m broad,
9H) ; de 3,47 a 4,23 (mbroad partially masked, 2H) ;

4,13 (d broad, J = 17,5 Hz, 1 H) ;- 4,27 (q, J
7,0--Hz, 2H) ; 4,96 (d-j J = W. .5 Hz;, 1 H ; 5, 20- (s,
1H : 593-(d, J=3 71 9,81 (d, J =3,5
Hz, 1 H : 6,86 (d, J = © 6,99 (dd, J =
2,5 et 85 H, 1 H ; 7, J =745 H, 1H ;
7,27 (d, J = 2,5 Hz, 20 7,48 (d, J = 8,5 Hz, 1
H ; 9,20 (mbroad, 1 5 (s broad, 1 H).
Exanpl e 128: HN

- WI-Z-ylsulfanyl)-
uran-2-yl ] - 8- oxo- %) , 718, 9- hékah dro-2H pyrrol o[ 3,4
-b] -1, 7- napht hyri di ngs- carboxylic acid ethyl ester
hydrochl ori de 25 S
A mixture of 3-amino-2-ethoxycarbonyl-pyrrole (0.553 g 3.59 mmol), 5-(6-
chloro-1H-benzimidazol-2-ylsulfanyl)-furan-2-carbaldehyde (19, 3.59 mmol,
described in example 129) and N-Boc-3,5-diketopiperidine (0.75g, 3.59 mmol)
in 10 ml ethanol is heated at reflux temperature for 2 hours. The reaction
mixture is then concentrated under reduced pressure and purified on a silica
gel column (120g) eluted with a mixture of dichloromethane and methanol
(99/1, viv). The fractions containing the expected products are concentrated
under reduced pressure and then purified using preparative LC/MS method B
on a Sunfire C18 column (Waters, 30100 mm) eluted with a 20 to 95%
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YF ON\OH~F OHNNHCH NOH 0O W
2007/ 012972 PCT/1B2006/ 002734 110 230 ng of

W®2a0201290ut vyl oxy- 9-[ 5- (5-di f | uor onet hoxy-1 PCT/IB2006/002734

H benzi m dazol - 2-
yl sul fanyl)-furan-2-yl]-8-o0x0-2,4,5,7, 8, 9-hexahydr o- py
rrol o[ 3, 4-b] -1, 7- napht hyri dilde- 3- carboxylic acid
ethyl ester (exanple 127) are dissolved in 1.4 nl of
e cinacetarifiilee dconitaining. 4807%W  teifludidadBlici Beid in water

gr . .
B o 3 FiisuRcht 6 oha Fouf ikt of ABaniinsin 12 mintes.
Thé Graictibn 'o%niéiﬁﬁﬁqg%( legﬁ%ﬁgg ?oéth&t%ékbﬂ@entﬁ%@@%de& feduced

successively wt di oxane and
Biassurs Epgelvaiad30 madofdb-tertbutybxy-9-fe-(BrehiovoyiiHebandifiidazol-

- 5- (5-di f. ,
Il T YRR S phesprve oot 1 7
T RAB IV L e S car Bkt e 10 hord of i Sapgpe powder
Xi?éf?%@ °°g||—p&43a€"@th@ﬂoﬁh r%/@ﬁ@ea.(nweﬂiw&m%modeaw-w'an ch,

h%dﬁd@gmg i) gggoeet m%mmtzéqe:z. 90 nin., nfz=541.96

(posi ti Ion no H NMR on a BRUKER

200\NHz DRMONMED ob e BRUKER @NANOEFU)RXMOOSlbﬂ)édtﬁorﬁétér,rbhemical
sol vent

PR (8ripceprat T AL g etosy g (DBKBO-dsaent peferanosd at

2 gpbrt dioskfepinglatire T2a 3t = 7b B2 36) { s gilbuog, o

de IaéZ’l é54,§3 _(('ns broad l’f!hirtiallﬁ,n_i’a"sg(egEa 29-2'? 4?11? (dgbsro%gw = 1"/4)5 Hz,
BB grm de H 218 ;998 (o Ry 175 1z 905,26 (e, Tal) 55,95

| 3 29 - o 9@k, Lyl o 45
(7 J <38 Hz, 139 e(mg’(&égy?fna,gﬂ-g%’ml, ﬁ?(&”ﬂ Y Q,} Mz 1188 . 7,17

9, 39 &)s, 1 }l_'%l; 29737 (m
(SFodF 2. e4)8,5 Hzi 168 ; (7s4D(chalos 85 Hy, 1HL27ER (dubs RACHZ,11H) -

. ., 9-[5-(5-,Chl -1
B ADPrREBTRLS %%% @3?’%9?1%5‘1-1‘ uran. 2. yl]-8-
B AB17, d IR raRE2-311-8-
b, 11 SIS I T
%,S,S-hexahydro- H-pyrrolo[3,4-b]-1,7-naphthyridine-3-

carboxylic acid ethyl ester hydrochloride

0X0-4.,5,6,

210 mg of 6-fert-butyloxy-9-[5-(5-chloro-1 H-benzimidazol-2-ylsulfanyl)-furan-
2-yll-8-ox0-2,4,5,7,8,9-hexahydro-pyrrolo[3,4-b]-1 ,7-naphthyridine-3-

carboxylic acid ethyl ester (example 130) are dissolved in 1.4 ml of dioxane
and combined with 1.415 ml of 4N HCI in dioxane. The reaction mixture is

stirred for 16 hours at room temparature. The formed insoluble material is



N/i OH O HNN OH O 25 W 2007/012972
PCT/ 1 B2006/ 002734 111 Al dehyde internedi ate
w@e@patar: on: 5- Chl or o- 2- ner capt obenzi m dazol ePCIIER0067102734
8.12 mmol ) dissolved in 10 m of anhydrous
tetrahydrofuran is added dropvvl se to a suspension of
sodi um hydri de (60% di spersidd4in mneral oil, 0.325
g, 8.12 mmol) in anhydrous tetrahydrofuran (20 m) at
Thenoealiecied Hysiltration ,evqaehe«b dvithr 21 r b of ldmxamedauﬂ e2xs ml of

1
AlgobFia iingF o Be 13sEiueh o iengpiion ohrd silich Sebrotenn (120)
| BuBY WitPfa nfiRiliydlr U AidhiSrbRRYIH nﬂ”meﬁhreacbelS viv). The

dropwi se over a 15 mnute period and t
nra¢tiane cpatainingribe expecierh prodpetr ateiententrated under reduced

5 TRERSUEL AR B o %067 S GRG! HrRitlGb Sisuttany)

over

0 xtracts are dried
%%EBRRXWEQ agicd eyt esten Mdtqum@gﬁs;an mang@@omn ¥ield=77%.

A PO aga A el 354 Ty

weyeeﬂ),dm;{z%@ (@bsﬁwéﬁen Maeo {M-+H{henzi mi dazol -

tforare 2wl 8-0ko™, 516, P8, @hbyéhﬁﬁsmﬂ% rrdiBes, @Qﬂbl' T®@phthyridine-

o AE WA W& e ﬂ@%a%%wiélzrrléilf?qoi%qtm@emem.can

15

20

25

'EH?fts (S”lﬁ'p?pgrﬁ)e%ﬁ/d% @im%tﬂgépfdx fe §?d§é)7%§tvgﬁtx%é?enced at

- ami no- oxycar
@ﬁD)ppm@t(?i@BP@dnmeraMre 1 29 (t J= 7 0 Hz, 3H? de 3,67 a 3, 86 (m,

p U T Ry IR o s QSQ@O‘H;,( % 520
MEPHH) | 18,30 1, PE SENAAOVH) S8BT 25 201 4 e 89 (g J = 3,5 |

enper at ure for ‘hour’s. ¢tion'm Xt ur
ddhc‘&ﬁ)rﬁﬂ&d(d bmm JreoBJGdtﬂz pﬂé)s,sm @hd plﬁ Sszadﬂdm 756 (s

o AR on ) ot DB8g) 1H)' 1B)38 fhbroad 1k 11,69

f(sdedadntH).cont ai ni ng the expected products are.

ncen rated under reduced [Eress_ure and then purified
Eﬁ’epar 332ve LBfxorBtiRdS-tHflworamethybgd-lgseziatdazol-2-

éﬂgﬁ@fﬁ? ac-gt)glﬂ?tgr)ﬁW,Pﬁ*éﬁa@&&%sﬁ-?)ygrotlg[ss,g%)]quinoline-

3-carboxylic acid ethyl ester

2-Mercaptobenzimidazole intermediate preparation:

4-trifluoromethyl-benzene-1,2-diamine (0.5, 284 mmol) and 1,1-
thiocarbonyldiimidazole (0.84g, 4.73 mmol) in 5 ml of tetrahydrofuran are
stirred at room temperature for 48 hours. The reaction mixture is concentrated
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aqueous 10 mM ammoni um formate pH=9.0 at a 30 n/m n.
flowrate in 12 mn. The fraction containing the

wezpeni®® product are concentrated under redup€dIB2006/002734

pressure. The residue is resuspended in 2 m of
acetonitrile, heated at reflux tenperature and coold

to roomtenperature. The insdléible material 30 is
collected by filtration, washed with diisopropyl ether
(wnderreduped picssure canmﬂweresmwmmrssolyechd 101l rEh@facetate

Pt PRRE Ve 20 P S oorﬁaalceoh;asg 5. cisgcouRIMgSRL and

qorroentraiedl dnddraeidnedd presdtre O is then purified on a silica
PCT/IBZO{O6/002734 A carbox EsEis SR Ruriied 9

pe(3gahddyted with Mmf@m‘ﬁmr}& |'Ehé fna@tmﬁs contammg the

( gse&% b POdJH é&%%%? neggétgg d& Pkﬁ%ﬁ]ﬁqﬁ tQ:Iy'eld 400 mg
mfes%mer Caﬂl@ Wluarbmfi’fhwﬂ !‘ﬁb@if tMﬁs %Z?#Nsﬁeﬂ%ﬁ‘f{go Analytical
|
IRk PRttt imsr i vun mier2bab egositive Ertiode)
pm at 303Kterrperature 1, 28 (t, J =7,0 Hz, 3H ;
89(m2 2,25 (m 2H : 2,58 (m 1 H : 2,79
diale _Jprepa aﬁldrlz 2H)- meréaéi@ s:tnﬂubrbhwethyl-1H-

e%%,_réﬂaiébe (8%@ (géé_g Jmmoli glsgplvgg% m.|25 [nl|-|§of anhydrous

3600
;tetﬁﬁm(ldgofluﬂ%r |§3 a?gb’g dr%p\'g)?soeag) %ﬁ_si?éng’uﬁac% s(zc}dlgeno%ogric% (60%
H?Snerﬁs?ar‘@lr@m@@bo"{sowﬁtg Buf § Inunph) 3n BBhydrous tetrahydrofuran (2

IZ any??%ﬁnugeﬁ?’ Ee”?cf _Eh%iﬁa@oﬁ’ gixiuee {5 pldash for 8-fwurs at

|
womdpmpfbrhﬂuré "VherlS "“ﬁ%rﬂHﬁgé’d@RF?\? goﬁ%r%%gh r‘érrg)‘?)j@ssolved

E‘ty o é’? cﬁ”@y&?Hsn Eﬁ"ﬂyﬂﬁﬁ%%ﬁoadt?ﬂad dyopwise ¢\ersd315yminutel
%eﬁggl ga?dli-z 'be n2 %?r(lztc? 0 i B{rel SR 9I At roPm-tsmpgratirgefer an

pdditiongl 18 hearfpetiod. smaaswdriaeotevnn xmglrﬁmﬂa%% tﬁ@ﬁladded

%\ﬁgﬁgf’re%gp Wﬁ%ﬂ%ﬁ;rgﬁgl ‘|mne O@%gﬁ@sﬂgngl éngjoém@mﬁnod at room
Terapeadwrel OThe reaction mixture is then concentrated under reduced
pressure, dissolved in ethyl acetate (50 ml) and washed with water (2x10 mi).
The organic phase is dried over MgSO4, concentrated under reduced
pressure and the residue is triturated in diisopropylether, collected by filtration
and dried under vacuum to yield 720 mg of 5-(6-trifluoromethyl-1H-
benzimidazol—2-ylsuIfanyl)-furan-2-carbaldehyde as a beige powder.
Yield=77%, Analytical LC/MS (method B):f retention time=3.73 min.,
m/z=313.01 (positive ion mode).

A mixture of 3-amino-2-ethoxycarbonyl-pyrrole (0.355 g 2.31 mmol), 5-(6-
triﬂuoromethyl-1H-benzimidazol—2-ylsulfanyl)-furan-2-carbaldehyde (0.72 g,
2.31 mmol) and 1,3-cyclohexanedione (0.259 g, 2.31 mmol) in 5 ml ethanol is
heated at reflux temperature for 1 hour. The formed insoluble material is

filtered off, the filtrate is concentrated under reduced pressure and purified on



m xture is then concentrated under reduced pressure
and purified on a silica gel colum (120g) eluted

wowaogeom xt ure of di chl oronet hane and met hanoPCT/{E28461002734

10

15

20

25

v/v). The fractions containing the expected products

are concentrated 25 under reduced pressure and then
purified using preparative LGIKE nethod B on a

Sunfire C18 columm (Waters, 30*100 mm) eluted with a

2e smcasgemmﬁ/ 0120y 2 elrtdd | BRWOS/ AdddRt ofl Ejclohexane and

bftbldtsidle 75 B! Thenragten Sobfaniha,th exealed product are
tbbﬁd:é#ﬁféfé&ﬂ]ﬁdéra@d@lcéél prebb @y éﬁ&e%tﬁfﬁeﬁov t@? é{\/el%C/Ms

m nutes. The fraction containing t ec
ametherh Bean raXBeidge (18 caldme®Vaiers 301 90tmrrdeélmteenmth a0to

Zgg%rrg ‘% B‘ﬁl}ﬁ%ﬁ?kmt&f QX oni rlie (1% mlivl aque%us ammonium formate

enzi

2pii=910 fwtmal )30 uﬁmmre b~ $atexqo Zdénv'ér?ﬁé %dﬂea@%%[&g [5-(5-
pé&rol o[ 3,4 napht hérl di ne- 3- car boxyl I'c aci

orgigethyl- aéi @nznr@ azgl- w@:lfpoméwan -2y Bi445.817, %9-

Lﬁ%}@fd}f& DRy BRIl 180 o RIS iR bty bhle hvgia=ae.
MHE0 MHANR NMR: oBRUBRRI KRV RBK- BRX-W@ ed@heter, chemical

che 10 shifts (8 in ppm in d6 di methyl suf oxyde
ﬁi\ig]b(gd BN dR1dG é‘!"é?@kﬂ%@’%’ @Mﬁq:ﬂdﬁ) solveoskeferenced at

T Wb Nt
mszzm)j B/53a(th, 1(14)= 279t 1425( AFZSO(H% 2HY 518 (5, 1H);
80670, 4= $:5Pe T Y 6719 0. a5 2. 1607 688Gy b, 1)
7 a8 Aglcbrodd =) 2, é55 h#z 114)h')J7,64 gd &7?_7105 J(ﬂ'g)s biz> 1%5 (?1 (5 broad,
11 lzl) DSH3 (S;L1H) 111 49(81kifoed1 birlpat2, 8](n1—brqad1]ll—5 (s broad,

oEAmplS CrFaF,  FSoniotsd methujrtitbensimidazaidsulany-

| iuraﬂ-z-yI]-B-oxo 4,5,6,7,8,9-hexahydro-2H- lo[3,4-b «3=
0x0-4, 5 hexahydr o- 2H pyrrol p)frro o[g] ]q}""°"ﬂ? 3=

y?@"h?’ﬁyhﬁ@%d ethykesieri c acid ethyl ester
hydrochloride 20 N' G N OHO HNNNHCRH OH

_ S %::@(Cl

L0
0

T

HN

-\ N

0 H
0

==
—

2-Mercaptobenzimidazole intermediate preparation:

A mixture of 4-chloro-5-methylbenzene-1,2-diamine (1 g, 6.38 mmol) and di-
2-pyridylthionocarbonate (2.46 g, 10.6 mmol) in 5 ml of tetrahydrofuran is
stirred at room temperature for 72 hours. The reaction mixture is diluted with
100 mi of ethyl acetate and washed with 2x 30 ml of water. The organic
phase is dried over MgSO,, filtered and concentrated under reduced
pressure. The residue is triturated in diisopropylether and pentane and finally
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c 210 ng of 6-tert-b utyl oxy-9-[5-(5-chloro-1 H be

nzi m dazol - 2-yl sul fanyl)-fu ran 2-yi]-8-oxo0-2,4, 5, 7,
w@2@7heezhydr o- pyrrol o[ 3,4-b] -1, 7-nap hthyri dPCT/IB20@5/002734

carboxylic acid ethyl ester (exanple 130) are _

dissolved in 1.4 m of dioxane 25 and conbined with

1.415 M of 4N HCO in di oxanél7The reaction mixture is

stirred for 16 hours at roomtenparature. The forned

idrissl winider megtoenimaltoi gieldD 1208 7y be&-?ﬁer‘&@ﬂd@%ﬁﬁﬁé@%éﬂ*ﬂyl 1H-
14 th

S BrER 4 S aElom pawddr Tiaiansashe ABalEFal LS (Method B):
resdlion tife<H80 MW, Irﬁlzeeigs@ a@bit;bé?%rgﬁiod%g' um (129)

eluted wth a mxture of or onet hane and net hanol
(95/5, v/v). The fracti on cont ai ni ng the expected

pAlagﬁﬁ%gH%ﬁ%ﬂ@gE éﬁe@%t d%yuﬂnudeerArl?nqx %(reéj OEf goglfl?nurheydtn%e (60%

Mt gion ﬁﬁmhe%i }6|I$L0 gaamd )28 46Um:nf%lr“a%d)’ﬂm§rcﬁ?ﬂa 5ach|oro—6-
r -
a{“E&W{‘W ber&:lmldazele é%/@ﬁrgacﬁ(%lrg%‘@bl io &i myl| ofe@tr@hydrofuran is

R A B OO o ol 0 0. 529
rmooe]) in\VF Hipl' of let&hydmfa&ﬁﬂi:) ﬁﬁg gﬁ&éa@BR Eigbjg/%rl &5 minute
Woﬁjo%'\/g%@t FW?FB?%SS '\@'ﬁr i fof 16 Shaure sat pam igpigerature. The
d@aéﬂndﬁ%ﬂb%i&ﬁ%%&%@a@ uﬁ&ér" %ﬁuc&ﬁ%‘?&%‘éﬁaﬁ& gigpolved

2.50 ppm at 303K tenperature:
in d803nbeathyl acetate and washed withaRatem(2 X 3@ mi). Fhadrganicphase

is Z_ngd ’%/egj\ﬁ%%m ﬁnﬁS %Argqqgrateidl pﬁuger r@d@geg dnregsu:eg,Tgé residue
lig intihrdtbd in @Ia|§8pr6§yleihef a?nQBpéﬁtaHé ari’d leed uﬁdé?v%%m to yield

br oad,

BHs (r§9 b|0<§ad5 @mhlor@ @ﬁne(tbyl -1 +Ia)enzm1|daw Z-wisoitfany)-furan-2-

%rﬂalﬁeﬂ%% éfﬁ'—%‘a'@/gd/f\@l?%cql ﬁff/% ré .fegenWon time=3.64

_thhenizxﬁmagbl(’%m positive ion mode). -
yl sul fanyl)-furan-2-yl]-4,5,6, 7 8, 9- hexahydro 2H-pyrro
| o[ 3, 4-b] qui nol i ne- 20 3-carboxylic acid ethyl ester F

M Fnixtur df 3-¥nhin8-2ethExyEMNbonyl-pyrrole (0.204 g, 1.32 mmol), 5-(5-
chloro-8-methyl-1H-benzimidazol-2-yisulfanyl)-furan-2-carbaldehyde (0.388 g,
1.32 mmol) and 1,3-cyclohexanedione (0.149 g, 1.32 mmol) in 10 ml of 1-
butanol is heated at reflux temperature for 4h. The reaction mixture is then
concentrated under reduced pressure and purified on a silica gel column
(34g) eluted with a mixture of cyclohexane and ethylacetate (713, viv). The
fractions containing the expected product are concentrated under reduced
pressure, and the residue is resuspended in 5 ml of acetonitrile and heated at
reflux temperature for 15 minutes. After cooling to room temperature, the
insoluble material is collected by filtration and dried under vacuum to yield 76
mg of 9-[5-(5-chloro-6-methyl-1 H-benzimidazol-2-ylsulfanyl)-furan-2-yl}-8-oxo-
4,5,6,7,8,9-hexahydro-2H-pyrrolo[3,4-b]quinoline-3-carboxylic  acid ethyl
ester. Yield=11%. Analytical LC/MS (method B): m/z=523 (positive ion mode,
[M+H]", 1 Cl present), m/z=521 (negative ion mode, [M-HT, 1 Cl present).



N OH 2-Mrcaptobenzi m dazole internediate
preparation: 4-trifluoronethyl-benzene-1, 2-di am ne

W@ 2003012922 84 Mol ) and 1,1'- 25 thiocarbonyl di pei/thaed/ 2734
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(0.84g, 4.73 mmol) in 5 mM of tetrahydrofuran are

stirred at roomtenperature for 48 hours. The reaction
mxture i s concentrated WO 2dd$/ 012972

PCT/ 1 B2006/ 002734 115 under reduced pressure and the

r 490 Az 15 HMR enve BRUKER WAHC&/DR%cwmspecmdeter chemical

oSaMENGEPatf i b eliRe o scl NS ot 8l Sphest seterenced at
Th%u BEINOAe303K 'téPﬁBei% Gifet Hesb ﬁgJa- ?_thEasH el $P{HMH) ; 2,26

eluted with |ch|oromat efraf ons

cémt Hm AP (5o 361) :2p%8 (rad 1H) 0@ (nay EHE pA@SN(y; dt=ed@,0 Hz, 2H) ;

3 SofeFeS o Babroner i T bl B oh iz, 1h); 8.82 @

Y 5-'V | | h
bﬂ*aﬂza 8,5al 1H) 742 (bl T M2tk brogd oY) 842 (s, 1H)
{1 b B T e e e

(E“EW% o5-tar H‘*“%‘.‘&%&oﬂ* TP eRIdS SRR Bpamidazol-2-
25‘?.‘“‘“"*"’““"“‘2‘”33?“5?? ST HeSI PRSI -
"aEH%"#ﬁBP) % id qthyl estedir of uran (2 )

over a 20 m nutes peri od The reaction mxture is

stirred for 2 hours at room-tenperature. Then

5-nitro-2-fural dehyde (0.42 g, ¢ di ssol ved 15
in 5 mM of anhydrous tetrahydy Tﬁpﬁ@ijgiédded dr opwi se
over a 15 mnute period a he N n mxture is
stirred at roomtenperatur an additional 16 hour
peri od. Sodi um hydride (67 .23 mol)

i s-then-added and theyg€ } xture is stirred for
an additional 2 hour per rgom ~tienperature. The
reaction mxture is t coﬁten ra 8 der reduced 20
pressure, dissolved in eidwyl. acetaoe  (b0.mM) and-

washed with water (2x10 m). The organic phase is
dAu wtbxﬁerof My8Wino-2eethoxycaabenylypydmie r@Ricer 1.p6esmoly 5-(5-

BB 8Bl ko phosh ol e 0400
et i e g
b& é% 1% oladfe mmoRHn viGemy o7 1ehutanel rythaaéﬁd at:,refﬁxx mpmdture for
Blh Tﬁé ??ébtﬂfh MikEire i e Roncethfiad 1Hidlt 1SROSLS oY pfessure and
the resudue is purified on a silica gel column (34g) eluted with a mixture of
cyclohexane and ethyl acetate (7/3, viv). The fractions containing the
expected product are concentrated under reduced pressure. The solid is then
washed with diisopropylether and pentane and dried under vacuum to yield
338 mg of 6-tert-butyloxy-9-[5-(5-chloro-6-methyl-1H-benzimidazol-2-
ylsulfanyl)-furan-2-yl}-8-oxo-2,4,5,7,8,9-hexahyd ro-pyrrolo[3,4-b]-1,7-
naphthyridine-3-carboxylic acid ethyl ester. Yield=40%. Analytical LC/MS
(method B): m/z=624 (positive ion mode [M+H]', 1 CI present), m/z=622
(negative ion mode [M-HJ", 1 Cl present)
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A m xture of 3-am no-2-ethoxycarbonyl-pyrrole (0.355 g
2.31 mol), 5-(6- trifluoronethyl-

woR@ennom dazol - 2-yl sul f anyl ) - f ur an- 2- car bal dePgHE2006/002734
(0.72 g, 30 2.31 nmol) and 1, 3-cycl ohexanedi one
(0.259 g, 2.31 mmmol) in 5 n ethanol is heated at
reflux tenperature for 1 hold® The formed insol ubl e

‘@ne” al is filtered off, the filtrate is
tmearBRBKE&AVﬁMsE DRX-400 spectrbireteneh¥ical

P0G Wl b FERRIR P Sen tofisnle) sebvaicraterenced at

25 t 308K (18 f
ngggmg S0SK tamporatlie: 1. 010, DR o ld RS e AU N6 o)

W) addOplik ibreads U @ﬁap(m btoach AHY ,w27|n(e,t kol 78 Hz,
| e Sip) S0P ¢
20 5 9% PR 8L D S EL T B P TR b bl ik 6,61
G205 e T iy HER R ;DF9: § Brogh M) 7.50 (5
bfoad] ﬂ@r,ﬁ%ﬁb@ad 1557 115 (s broad 1) : 125 (m broad 1H),
Etanfple | |
9- hex;L"?’?’éozﬁ%if‘f’f‘“lf'Bﬂ*4*§'$b'aﬂ3ﬁ’%&l'§'m%ylshﬁhv')
furani2ath§1oxesd&,6,7)8,84hexaty drd. 20-pyFrolofd, AR 107 a

BN el R ol b ool ven

referenced at 2.50 ppmat 303K tenperature: 1,28 (t,
J =7,0Hz, 3H ; 1,89 (m 2H ; 2,24 (m 2H) ; 2,57

(m 1 H ; 2,79 (m 1 H) ; 4,25N(g el 7,0 Hz, 2H) ;
5,16 (s, 1 H : 6,00 (d, J$—§,1 H ; 6,79 (d,
J=35H, 1 H ; 6,8 (V) N3 1 H ; 745
(d broad, J = 8,5 Hz. 1H)\O7-—Ijl (d broad, J = 8,5 Hz,
1 H)-; 7,81 (s broad, ; 843(s 1H ; 11,4
(s broad, 1 H ; 12, gy(™ 1 H). Exanple 133:
9-[5-(5-Chl oro- 6-net hy
H benzi m dazol - 2-yl
furan-2-yl]-8-oxo0-4,5,®7, 8, 9-hexahydro-2H pyrrol o[ 3, 4

-b] qui n ne- 3=- carboxylic acid ethyl ester 5--~ C |
3%? mg @-f e& -butyloxy1N5-0- -ehlorp6methy Ve Hekarizimizimzioh dds daary|)-

B o B PRSI Ty bt Lo -
carhaxylic- acid ethy! ester (example 134) are dissolved in 10 ml of dioxane
and combined with 2.16 ml of 4N HCI in dioxane. The mixture is stirred for 16
hours at room temperature. The insoluble material is collected by filtration,
washed with dioxane (10 ml), diisopropylether (10 ml) and pentane (10 ml)
and dried under vacuum to yield 290 mg of 9-[5-(5-chloro-6-methyl-1H-
benzimidazol-z-ylsuIfanyl)-furan-2-yl]-8-oxo-4,5,6,7,8,9-hexahydro—2H-
pyrrolo[3,4-b}-1,7-naphthyridine-3-carboxylic acid ethyl ester hydrochloride.
Yield=98%. Analytical LC/MS: m/z=524 (positive ion mode [M+H]", 1 CI
present), m/z=522 (negative ion mode [M-HJ, 1 CI present)

400 MHz 1H NMR on a BRUKER AVANCE DRX-400 spectrometer, chemical
shifts (3 in ppm) in d6 dimethylsufoxyde (DMSO-d6) solvent referenced at
2.50 ppm at 303K temperature: 1,29 (t, J=7,0 Hz, 3H); 2,39 (s, 3H) ; de 3,50
a 3,85 (m partially masked, 2H) ; 4,22 (m, 1H) ; 4,28 (q, J = 7,0 Hz, 2H) ; 4,47
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2-pyridylthionocarbonate (2.46 g, 10.6 nmol) in 5 ni
of tetrahydrofuran is stirred at roomtenperature for

W@ 20001932 The reaction m xture is diluted w tPCR2B20GM02734

m of ethyl acetate and washed with 2x 30 nl of water.
The organic phase is dried over MgSH4, filtered and
concentrated under reduced 1P0essure. The residue is
triturated in diisopropyl ether and pentane and finally

(dbroad; ) 6198 BHECH) B?,Q@Qé O0RY 38,3214/ Jor B&IHENHEY : 6,86 (d, J

S 3T 1Py e D2 ataiH)s T84 ot dhotse 180 2,38 (s,
U9 | 9B0RRNGKad, YT, 998 R M) T3l dstdbRIE R B
Exarople 5 ¥38ioh 9efs-{E-Chlarodl-methpl-8 abenaintidaok yisufanyl)-

BradFylr 04488 Shembios pverlpl S filguotine.
aarbbxylié adidefnjlesigeol e (1.05 g, 5.29 mml) in 35 n
of tetrahydrofuran is stirred at roomtenperature for

2 hours. 5-nitro-2-fural dehyde (0.746 g, 5.29 mml)

in 7 mM of tetrahydrofuran is thn added dropw se over
a 15 mnute 10 period and thg i stirred for

16 hours at room tenperat e ction mxture is
then concentrated under r g
in 100 nl ethyl acetate ano
m ). The organic phase i
concentrated under ré

ure. The residue is

triturated in diisegrop exand pentane and dri ed-
under vacuumto vyi eI@ 133 854 ng of
5-(5- chI or o- 6- met hyl -

. car bal dehyde.

ASt—By: retention
A mmt-uﬁe M oS- mhlorO-MmetBYIbeﬁielﬁé-@IZ -dizmsingi(q |@BS rfﬁﬁ"@]) ariyl di-
of 3amnoé t hoxycar bonyl - pyrro 0. 204
ilnp Wocagaqr@tei hgoﬂé‘%mmgxym D mi of tetrahydro uran is

s'tin’@ﬁné’d dei'ﬁZtéﬁ?%ré‘th?é“fcf)raﬁ‘ﬁlﬁoJré”?rlezfoﬁﬁéa l’\gglmﬁ%on?l%nal is

388 g, and 1 ohexanedi onhée
t@en 1co:§gctwoby filtration mnobfdmad butﬁueotﬂltens iheyieldd945 mg of 2-

e SIS ] i B iet K B gt Lo
(metitods B):iretergioh tieé£8M0 n6|a4ngeh98@@, wieh ;Fegmzf%w fodk).

cycl ohexane and ethyl acetate (7/3, v/V)
fractions containing the expected product are

I r Pk € nd he resi.due
HGBRER. ASEACHRe b INIBH, DA Ry et 5 A" o
du&;felrsmntlennmaaum 10c3041§ mamtmmomfaharzm@éﬂcap% 5@hloro-7-

R ﬁ:@?‘lrz i nsoluble material is collected
gy idagole; %ﬁ 9nﬁe7r6 maallin 15 9} ef tefrabydreguran is
sﬂfreﬂ atorobhT fth él‘é‘t g: -2-

fifred at ot fh _92 RS anyf) rs u5r gﬁroZZ ljalcgzehalde (0.671g, 4.56
mmol) in 7 ml of tetrahydrofuran is then added dropwnse over a 15 minute
period and the mixture is stirred for 16 hours at room temperature. The
reaction mixture is then concentrated under reduced pressure and the residue
is dissolved in 100 ml of ethyl acetate and washed with water (2x 30 ml). The
organic phase is dried over MgSO, and concentrated under reduced
pressure. The residue is triturated in diisopropylether and pentane and dried

under vacuum to yield 911 mg of 5-(5-chloro-7-methyl-1H-benzimidazol-2-
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30

30
4,5,6, 7, 8, 9- hexahydr o- 2H pyrrol o[ 3, 4- b] qui nol i ne- 3-car

wheoylixw7aci d ethyl ester. Yield= 11 % Anal yp¢TE2006/002734

LCMS (nmethod B): m z=523 (positive ion node, [MH] +,
1 d present), mz=521 (negative ion node, [MH-, 1
Cl present). WD 2007/012972 EXIT/|1B2006/ 002734 118 400
Mz | H NMR on a BRUKER AVANCE DRX- 400 spectroneter,

gAstifanql)-furshi2-cark=idéHydep Wiekdes86. %ﬁm | :
&DI\/SOS% Lleol vent refhg,rence(cai at 2 W SI_L@MSi(?nethod B)

%ﬂ%‘é%tﬂm% :3.87 mng 1/23292.98 ¢1 &, anH)ve lom reedg)m 2H) ;
2,26 (m 2H) ; 2,39 (s, 3H ; 2,58 (m 1 H ; 2,79

(m 1 H ; 4,26 (g, J =7,0 Hz, 2H) ; 55,14 (s, 1 H)

A Bnigiiré f 3-amifoR- eﬁnoxﬂcdﬂbonylfi)y?ﬁalé q0.158=g3 15)2"1nmél) 5-(5-

higro-Sregby e hRRgmidazaist-visafanyolark 2(qarbaldahyte (8:30 g,
W@@‘i‘nmbl)"&nd 11§uc§fl()ﬂ‘?gér?%ﬁ%n% (@15&?{7@129 mféhH in 5 ml of 1-

-tent - Butyl oxy-9
iigriheated at:efjwstempenajdre -fou4h. The reactlon mixture |s then

h hyd b
BReFtatb R gRHlesH Pieistiig and ther sy B evdliad oh a siica
gezlj1 tokintn X3 ) el@adHhitiNa mQtLHeyonyclo‘he'%‘aﬁE‘éfrﬂ %tfh Iace ate (7/3,

m_no- 2- oxycar bonyl -pyrrol e (0.2
gl\()5Th@hﬂr@et@n@ egntaiping the expected product are concentrated under

rodas Préede: st T @B ig LA HeR S8y tetpeg and
INeBtame3 Thedobtainel peiid ig! me“(rgsmde&l iRt i’ﬁT‘%lcbtcbﬂltrﬂé) heated

i.s heated at reflux tenperature fo

fIFH% but anol 2

aﬁ reftietlemperaiusR fan 29 miautes qnﬁielﬁt t%ﬁ@@lﬁprrap@utammature The
VRN RGTBYECapid B g ST o o cver
dpel mg@f&a[@ (ﬁﬂchletdq%methyt—ﬂﬂé)e(nilrﬁldazblvz-ylsﬂifanyl)-furan 2-yl]-8-

B LB Re TN ekl B FidSa oM Ssarvantis andnethy

. \sRsrevieM o M@M@BVLGII\WS%@WO@@?I AE=88Y (gY<itRR ion mode

under. vacuumto Vi el
VBT, -That meeeyt)gn{/za“—ﬁ(za (¢1egatws @rmaodel[MlH] 1 Cl present).

OB F RAS 2 BRVKER AYANSE, DR 490 gpgianpielo o

shiftso{S3irf pbhn) lin7d6 adl !
sht esr( g( | 'ng )4I8% mW%ﬁFﬂF@(DM@M s%l%‘rit@e?ér@ﬁbed at

1 53-ppm @bé@?»lﬁ.te@petaturmdlem W) =.7.0 Ha 3|b+)es1eae )(m, 2H) ; 2,25
e 2852 2, 40893 584G D, 1) P48 B5SL Y 0 1z, 21)
9,14 (s, 1H); 5,96 (d, J = 3,5 Hz, 1H); 6,77 (d, J = 3,5 Hz, 1H); 6,79 (d
broad, J = 2,56 Hz, 1H); 6,99 (s broad, 1H) ; 7,31 (m broad, 1H); 8,41 (s,
1H) ; 11,4 (s broad, 1H) ; 12,6 (m broad, 1H).

Example 137: 6-tert-Butyloxy-9-[5-(5-chloro-7-methyl-1H-benzimidazol-2-
yisulfanyl)-furan-2-yl}-8-oxo-2,4,5,7,8,9-hexahydro-pyrrolo[3,4-b]-1,7-
naphthyridine-3-carboxylic acid ethyl ester
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WO 2007/ 012972 PCT/ 1 B2006/ 002734 119 400 MHz 1H NMWR
on a BRUKER AVANCE DRX-400 spectroneter, chem cal

W@ hiof7os9(B in ppn) in d6 dinmethyl suf oxyde ( DVIEET832006/002734

solvent referenced at 2.50 ppm at 303K tenperature:
1,29 (t, J =7,0 Hz, 3H ; 1,41 (s broad, 9H ; 2,38
(s, 3H ; 3,76 (mbroad, 1H22 4,13 (m broad, 2H ;
4,27 (9, J =7,0 Hz, 5 2H) ; 4,96 (d, J = 18,0 Hz, 1H
5,19 (s, 1H); 5,93 (d, J = 3, N ; 6,81 (d, J
H)

H benzi m dazol - 2-yl s
furan-2-yl]-8-o0xo0-4,5,
9- hexahydr o- 2H pyfT®

N
napht hyri di ne- 3- car boxypi cHaci d’ mst er

hydrochloride SNC OHO" N HN---~J NNHCH O

A—Irgixtl.ﬁé&frr@ aﬁnmeﬁ-eﬁm(ybmbymﬂ-dﬁrdlé (ot 1or @; 6. 8etrhiviol)l 5-(5-
H- be

Fiptar o bentmndazdl 2 wbutanyivan2: wtaa@pby@e 4040 g,
1,37 Fnrﬁap We%hffbé’d Heedanp ec%déafar@leOBng& 5. gik top n&é{u‘?ﬁe (0.291

(exanmpl é 134) are di sso
& Jndh rrmclx)vm Hho mixd 1abutaholisl haated at rcdaﬂuxaempeﬂtare for 4h The

Rrlot] St thef Epndintiade ke etinch Het g anHne residue
M@ﬂhﬁdd \Yri 5 sﬂlo@XQélecdlduﬂnWBhg) diute@ Rty | Rbdre 6f1&dﬂoﬁexane

ent an m ) dried under vacuumto
az‘goe Iagetage ?,/3( glvah]'be (ﬁragtham gontaining tlz@expected product are:

c%@@éht'f'é a2 Qndéhy}eﬁﬁcgﬁo%ﬁgé%hg% agqg Hd R % bty in

exahydro- pyrro
dfsopmnlpyre)therdlamel Ppeatarizox306 cmgc iofl @#Mibuqﬂéw 9- [5 (5 chloro-?-

PR T e naicRga LS piaripay D foren 2y Soera 4. ai7ok mxanydro-

= 3,5 Hz, 1 . 6,84 (d, J 8 %5 1 H ; 7,40 (s
broad, 1 H ; 7,50 (s br : 1"}{ ,19 (mbroad, 1
H ; 11,5 (s broad, 1 H) @,5(mbroad, 1 H).
Exanpl e 135: 9[5(5 Chl or d- 6- thyl -1

l

et 90 ol e 368 o0 i o

%hﬁFﬁ@%( 6A|nalyfblpa) LGIMS (dmethoﬂyB$ufmlzy824(@Nﬁ®mé6)lon mode
[(?{qugenl[ C[ﬁ e%gﬂon]_ﬁ— %q_sznegagefggjnar? éo%gi&-hfg‘i%g%%sreent)

400 MHz 1H NMR on a BRUKER AVANCE DRX-400 spectrometer, chemical
shifts (5 in ppm) in d6 dimethylsufoxyde (DMSO-d6) solvent referenced at
2.50 ppm at 303K temperature: 1,29 (t, J = 7,0 Hz, 3H) ; 1,41 (s broad, 9H) ;
2,43 (s, 3H) ; 3,75 (m broad, 1H) ; 4,14 (m broad, 2H) ; 4,28 (q, J = 7,0 Hz,
2H) ; 5,96 (d, J = 17,5 Hz, 1H); 5,19 (s, 1H) ; 5,92 (d, J = 3,5 Hz, 1H) ; 6,79
(d, J = 3,5 Hz, 1H); 6,82 (d, J = 3,5 Hz, 1H); 6,98 (s broad, 1H) ; 7,30 (m
broad, 1H) ; 9,19 (m broad, 1H) ; 11,5 (s broad, 1H) ; 12,6 (m broad, 1H).
Example 138: 9-[5-(5-Chloro-7-methyl-1H-benzimidazol-2-ylsulfanyl)-
furan-2-yl]-8-oxo0-4,5,6,7,8,9-hexahydro-2H-pyrrolo[3,4-b]-1,7-
naphthyridine-3-carboxylic acid ethyl ester hydrochloride
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a 3,85 (mpartially masked, 2H) ; 4,22 (m 1 H) ; 4,28
(q, J =7,0 Hz, 2H) ; 4,47 WO 2007/012972

weEan/ohB200D6/ 002734 120 (d broad, J = 16,5 Hz, PAT/H2006/002734

521 (s, 1 H ; 6,32 (d, J =3,5Hz, 1 H ; 6,86 (d, J
=3,5Hz, 1 H ; 6,8 (d, J =3,5Hz, 1 H ; 7,44 (s,
1H ; 7,55 (s, 1 H : 9, 3812% 1 H ; 9,80 (m broad,
1H ; 9,98 (mbroad, 1 H ; 11,65 (s broad, 1 H).
Exanpl e 136: 9-[5-(5-Chl oro-7- nit e

H benzi mi dazol - 2-yl sul f anyl )S“K
furan-2-yl]-8-0x0-4,5,6, 7[8\9- hﬁxa ro-2H pyrrol o[ 3,4
- b] qui nol i ne-3- carboxyli&a€ei § ethyl ester SAN ci N
OOH HN --~ N OH 0 2-Merjcapffobenzi m dazol e

i ntermedi ate prepar at 1 Xture of

5-chl or o- 3- net hyl benze I neH(1 g, 6.38 mmol)
and di- 2-pyridyl t"ﬁ‘\@ car Hona e (2.37 g, 10.2 nmof)
in 10 mM of tetrahydrofgran is - stirred at room
tenperature for 16 -hours. The forned insol uble
rmterlal is then collected by filtration and dried on

2%F! -terﬂfﬂ- § SR AT (P EhicToet 3%@\3}?1'%%@%@%0'—2-

le@gglfﬁreﬁ'ﬂﬁl Blofd-2,4 5@8‘@'—%%3%&4910[}93 b]-1,7-

nm z=1 93 (1 p05|t|ve|onrm
amm%rﬁéq@b@mwaa% ﬁthyAestext(ax@npfe $37) ane digsolves in 10

PR3 ORISRV 12 oy 0 1 e TR eacton

rﬂi&ttﬁéasgstlrfed? o6l fours &SroBim Qémbﬁfdtafé/ d'léhé Yoihed gngd?uble
our s nitro-2-

d at enmperature for 2
mgﬂe&a 6510 g]yilgrah@n;;washg@mth, d10)yarm (¥ ml), diisopropylether
(4 Gtrﬁl?lé)‘tﬁ p%rﬁ%lg@ gn% rﬁlﬂﬁﬂd anda q.lngl%PQ gémd ﬁlelg 2% wgu?f 9-[5-

m nut e mxture rs |rre
(&tchlayorit- n‘atbyelr‘slﬂ-tlueazmﬂ‘ Uazol#Za;alsulfamyl)ﬁfummHZeyI] 8-dxeen

48R B RORC SRR 4 soen b cianed el acid

ethjllesi&t lgldrbahlénag Yield=0h3%. Rﬁalgf&m.(g/rv@%%tﬁo% ég Ifif=504 -

over concentr at ed r reduced ressu
(Wﬂ@t%mw@dues[wrm]t ut & presentylin/z8p22 ;Qlyda@thierloarrdode IM-HT,
Pe é'%g% nd dried under vacuumto yield 911 ng of

S-P k fo-7-nethyl -1 H benzim dazol -2

400 MHz 1H NMR on a BRUKER AVANCE DRX-400 spectrometer, chemical

shifts (5 in ppm) in d6 dimethylsufoxyde (DMSO-d6) solvent referenced at
2.50 ppm at 303K temperature: 1,29 (t, J = 7,0 Hz, 3H) ; 2,44 (s, 3H) ; de 3,50
a 3,90 (m partially masked, 2H) ; 4,23 (m, 1H) ; 4,28 (,Jd=7,0Hz, 2H) ; 4,45
(d broad, J = 16,5 Hz, 1H) ; 5,20 (s, 1H) ; 6,31 (d, J = 3,5 Hz, 1H) ; 6,84 (d, J
=3,5 Hz, 1H) ; 6,87 (d, J = 3,5 Hz, 1H) ; 7,03 (s broad, 1H) ; 7,35 (s broad,
1H) ; 9,38 (s, 1H) ; 9,80 (m broad, 1H) ; 9,96 (m broad, 1H) ; 11,65 (s broad,
1H).

Example 139: 9-[5-(2,2-Difluoro-5H-[1,3]dioxolo[4",5":4,5]benzo[1,2-
d]imidazol-6-ylsulfanyl)-furan-2-yI]-8-oxo-4,5,6,7,8,9-hexahydro-2H-
pyrrolo[3,4-b]quinoline-3-carboxylic acid ethyl ester
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yl sul fanyl ) -furan-2-car bal dehyde. Yi el d=65%

wao\e@ptaocal LC/ MS (nmethod B): retention tinme: PGI/BB2006/002734

mn., mz=292.98 (1 C, positive ion node). A mxture
of 3-am no- 2- et hoxycar bonyl -pyrrole (0.158 g, 1.02
mol ), 5-(5- 5 chloro-7-net -1
H benzi m dazol - 2-yl sul fanyl) - furan-2-carbaldehyde
(0.30 g, 1.02 mmol) and 1, 3 ohgxanedi one (0.115
g, 1.02 mol) in 5 m of 1.8 tais)@eated at
reflux tenperature for 4f; TheHre "on M xture is
then concentrated under qfed pressure and the
residue is purified on_a gilifca gel colum (349)
eluted with a m xtugg exane and et hyl acetate
(7/3, 10 v/v). The fr nt ai ni ng the expected
product are concent reduced pressure and
the residue is trituraped in diisopropylether and
oentane The obtalned solid is then resuspended in 5
obe azale itennediaterpreparatipanper at ure for 30

A’hﬂ%ﬁ%@%#@%&ﬁ £ &Uyldfart B SRR an Saflammo) and

dﬂJZLmdldgnltﬁano\taﬂw#é\té w.ds! 1g ,\6282 HimafGh A9 Mf of tetrahydrofuran is

chl or o- 7- met hy

Sft!rrsér?ztu rePELiesPeraiyre prlr aa;noyrs U rwnrezaoypp ‘gixture is then diluted

vﬂfgg;lg Flmz eﬁre/? g%{éﬁ@%rd %gb@d’ WHZ\' \&[a%d 29%\@ @,? ; glorSanlc
prﬁse’Ss(ﬂmenhdnecB)dveMM@@Q% filtgredi zhmd/%onb@ﬂtrat@deunder reduced
=521 (negative ion nod

F{"Rﬁﬁzﬂfeﬂ%f fﬁ?@yerﬁ )t"t)uwed NReElie mweéfﬁeraargheaat@rmmtdnedv
updér 40Qagn@mt 1 oget Sg‘ld P' b9 Q?lub[:b 8‘32”?1|h1ydro-

in dé dlnethylsufox de ( vent erenced

[2.35boxpai4ab"40henzofh 2rdimidazolée; 628ucérle as= 4, blatk polvder.

Ylﬁ]]gi %Z{( m@%% Lﬁb\né nh’neg?o q, E}Z] S;erw t|r;§e|)-2-351% min.

.rﬁ/23=23059,7 (bobhlve ién Ao 3, 6,77 (d,
3,5 Hz, H);679dbroad J:25Hz 1H ;
699 (s broad, 1 H ; 7,31 (mbroad, 1 H ; 8,41 (s,

@ge#%ﬂ% in _ng}ieéiaﬁec‘ éf % %}1 b H)go? é%’k %y&]ﬂi% gé)(g% {sﬁ%[sqn in

rinkeal zo0ily i1 @a121g, 25.3 mmol) in tetrahydrofuran (3ml) is added dropwise
oX:lSUlfaPl) fu an- 2- -8-0x0-2,4,5,7,8, 9-hexahydro- py
Fbl 8] 3 19]"”2 €7. PR t ItFi/r adi %Ut@ﬂ:apﬁogﬂ ﬂtﬂUQ& -§,7-dihydro-

[?t%ﬁbxcﬂé%@ 5 @@]B@ﬂz%?pil dihfidd20188HiGHE Qﬁlﬁgza 34, 311%?mol) in
tetrahydrofuran (5ml) The mixture is stirred at room temperature for 2 hours.
S-nitro-2-furaldehyde (0.468 g, 3.31 mmol) in 7 ml of tetrahydrofuran is then
added dropwise over a 15 minute period and the mixture is stirred for 2 hours
at room temperature. The reaction mixture is then concentrated under
reduced pressure and the residue isdissolved in 100 ml of ethyl acetate and
washed with water (2 x 30 ml). The organic phase is dried over MgSO4 and
concentrated under reduced pressure. The residue is purified on a silica gel
column (120g) eluted with a mixture of dichloromethane and methanol (92/5,
viv). The fractions containing the expected product are concentrated under
reduced pressure and the residue is triturated in diisopropylether and pentane
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OH O HNNO OHY OOA mxture of
3-am no- 2- et hoxycar bonyl -pyrrole (0.211 g, 1.37 muol),

WG2(030120M or o- 7- net hyl - 1 PCT/IB2006/002734

H benzi m dazol - 2-yl sul fanyl ) - f ur an- 2- car bal dehyde

(0.40 g, 1.37 mmol, described in exanple 136) and

N- Boc- 3, 5- d| ket opi perldl ne (185291 5 g, 1.37 mml) in

10 M of 1-butanol is heated at reflux tenperature for
and Thedrladeactundenn Xt va@iins t héo cory:aatrats.@zqrmﬂuoro-mq-

d S t re is purifie n
Lo 2 2 SR e5 o Sumizat Sivisulianyl futane2 gprbsidehyde
85 Ca drewan el 5ot
fractions gg‘rq’?al nﬁéwt%%%e%rga#tyg?pro’éh@ct(n;r&ﬁw B): retention
HHAT M6 Mmiredmizrh2d. 9 2 thasitivepopssade). and the residue is
triturated in 10 diisopropyl ether and pent ane 306 ny
of 6-tert-butyl oxy-9-[5-(5-chloro-7- nethyl -

Hmadmemfd&mhma-zvémkf/@ambh%lfp&fr% {0095~ §- @69 rAnfbl)>5L(2,2-
‘i'ﬁ"r' ‘gﬁalﬂﬁqi@wﬁ e r%iaq{{ 24fircidageli-yIsulfang)-futap-2-

Sty (2 0% o Sy MO o . 00

mfml)sm '(me,rgiabf Viebitanolmizd éiebiddHht | reﬂuﬂteﬁfg%ﬁ@tmé folldh. The
a BRUKEI§f AVANCE DRX- 4

rseﬁ&E?'P 8?%5“&? 'Sh@\?@rﬁ%'&?”tf giecrynder sedyrashpiessHresand the residue
idi praifiedl o laoéle @%@h’%i&‘% c—%@t’éﬁ \K/ﬁ’ﬁ %r ﬁﬂ&gpe gf_&y&oﬁgxane

ppm at 303K tenp rature
andiethyt apeteel (7/9Hy/v) The #tactions Qirtaining, tYlE éxpel@t@aplr,odllct are

g G e ks s o
destofitrile HheafédH)zt reiﬁlx7%n2|9eréﬁjre3for é’g) %uﬁ%eslaﬁ;& é%t % Bl to

é’P J = 3 1 s bro
ahéemmeﬁture o) f\ﬁgtrﬁﬁ{w@@@ateualrbs collettes! by fhiratioh and dried

Gdar ovieddth ol SREL il | TS 08 - -SSR Reloro-SH-
[ft lﬁldlmxﬁloﬂ']S’ a ;5lsenzo 5, 6,[1, ZBdEnM@hﬁqllQﬂf%H%/g;fw guiyq oxo- -

carhoxylic aci

-bl-1._7-
%51@%@% 4% il%lpg%ebﬁ@fﬁqwnpmﬁsmbem@z73acnd123ethyl
ester. -Yibld=6%.Nanalytical LC/MS (method B): m/z=555 (positive ion mode

IM+HT"), m/z=553 (negative ion mode [M-HT).

400 MHz 1H NMR on a BRUKER AVANCE DRX-400 spectrometer, chemical
shifts (3 in ppm) in d6 dimethylsufoxyde (DMSO-d6) solvent referenced at
2.50 ppm at 303K temperature: 1,28 (t, J = 7,0 Hz, 3H) ; 1,91 (m, 2H) ; 2,26
(m, 2H) ; 2,60 (m partially masked, 1H); 2,81 (m, 1H); 4,26 (q, J = 7,0 Hz,
2H) ; 5,13 (s, 1H) ; 5,94 (s broad, 1H) ; 6,79 (m broad, 2H) ; 7,48 (m broad,
2H) ; 8,41 (s broad, 1H) ; 11,4 (s broad, 1H) ; 12,8 (m broad, 1H).

Example 140: 6-tert-Butyloxy}9-[5-(2,2-difluoro-5H-
[1,3]dioxoIo[4',5':4,5]benzo[1,2-d]imidazoI-G-yIsulfanyl)-furan-Z-yl]-a-oxo-
2,4,5,7,8,9-hexahydro-pyrrolo[3,4-b]-1,7-naphthyridine-3§carboxylic acid
ethyl ester
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OH O HN---~NNHCH OHO 290 ng of
6-tert-butyl oxy-9-[5-(5-chl oro-7-nethyl -

woR@ennom dazol -2- ylsu Ifanyl)-fu ra PCT/IB2006/002734

n-2-yl]-8-oxo0-2,4, 5, 7, 8, 9-hexahydro-pyrrolo
[3,4-b]-1, 7 5 naphthyrldlne 3-carboxylic acid ethyl
est er (exenple 137) are disddbved in 10 nl of di oxane
and conbined with 1.912 m of 4N HC |n dloxane The

reaction mxture is stlrredf room
tenperature. The forned ins ggl aI IS
colleted by filtration, edNM @ne (10 m),

di i sopropyl ether (10 m }afd pent ane (10 m) and
dried under vacuumto yield 2p8 ng of 9-[5- 10
(5-chloro-7-nmet hyl - Iyy

H benzi m dazol - 2-yl sul I anz 2-yl]-8-oxo
4,5,6,7, 8, 9- hexaﬁ'ab 2H—éyrrolo ; ]-1, 7- napht hyri d
i ne-3-carboxylic acrd pethyl ester hydrochl oride.

Yi el d=93% Analytical-LC M5 (nmethod--B): nfz=524
A poturevaf 3-eminoesthderdarbonylPyriotee ¢&42 g, 10.8253Mol), 5-(2,2-

MG A1 0 RRE 14 ool Sy S o i) uran 2

cmbaideayde $0\BDtP 082 infmep @esbﬁbéﬂcﬁuﬂé%gbé' ﬂ’é)osggcﬂﬁ -Boc-3,5-

sol vent referenced )

Ci'é‘#ﬁ@lﬂ&ﬂdrr@ (011909( .92mmol) in & ml BE)-hutandlids heatsHat reflux

t%ﬁbp%régrezgorg’%ﬁorjﬁl}é%acabmﬁ&wg lﬁ;gdridrggr’ﬁ'%e@‘traéfl%ci&n&g? reduced
pres@rblzalld pkiyified or2@ im?ca @eH):olunﬁ'o @346d)delutbd:vﬁh5a Iixtute of
q’S??Idhfxgb'ne gad Ogth(yg %qeggf@ (Z/3t-|) v/}\_/g 7The (f@cgjoaadgontaunmg the
exp%c%% ﬁlwfodu%t ?)r ’co%céﬁ)trétgha)lrﬂf’e%xreauf:@d fégss%?e(%g 28fe is

oad

tgu{rgte(jzmzdlﬁdnrupyleﬂﬁﬂa[nﬁ Bénianechrad 4iried’ urdder] Renineh 1o Jield
B8 ni dazol Myi sul fandh)-fur an SAefrhutylogy-9-16-@, 2 diflugra-5H-
ot o2 ert s deiold RS RO
2,401 ,8/9-hexahydrerpprrolo]3,4-b]-1,7-naphthyridine-3- -carboxylic acid ethyl
ester. Yield=31%. Analytical LC/MS: m/z=656 (positive ion mode [M+H]),
m/z=654 (negative ion mode [M-H]).

400 MHz 1H NMR on a BRUKER AVANCE DRX-400 spectrometer, chemical
shifts (8 in ppm) in d6 dimethylsufoxyde (DMSO-d6) solvent referenced at
2.50 ppm at 303K temperature: 1,28 (t, J = 7,0 Hz, 3H) ; 1,41 (s broad, 9H) ;
3,72 (m broad, 1H) ; 4,13 (m, 2H) ; 4,27 (g, J = 7,0 Hz, 2H);4,95(d,J=17,5
Hz, 1H) ; 5,18 (s, 1H) ; 5,91 (d, J = 3,5 Hz, 1H) ; 6,82 (s broad, 2H); 7,49 (s
broad, 2H) ; 9,17 (m broad, 1H) ; 11,5 (s broad, 1H) ; 12,75 (m broad, 1H).

Example  141:  9-[5-(2,2-Difluoro-5H-[1 ,3]dioxolo[4',5":4,5]benzo[1,2-
d]imidazol-G-ylsulfanyl)-furan-z-yl]-8-oxo-4,5,6,7,8,9-hexahydro-2H-
pyrrolo[3,4-b]-1,7-naphthyridine-3-carboxylic acid ethyl ester
hydrochloride
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O HN~p H O 2-Mercaptobenzim dazole internediate
preparation: A m xture of

W& 2@®7d122m no- 2, 2-di fi uoro-1, 3- benzodi oxol e (1 BCT/BB2806/002734

mml ) and di-2-pyridylthi onocarbonate (2.05 g, 8.82
mmol) in 10 M of tetrahydrofuran is 5 stirred at
roomtenperature for 72 hout?d) The reaction mxture is
then diluted with 100 m of ethyl acetate and washed
with water (2x30 ml). The or gam-gC @se-is then dried
over MySO4, filtered and coficght @ g{lder reduced
pressure. The residue is [

di i sopropyl ether and pent
to yield 763 ng of 2, 2-
[1, 3] di oxol o[ 4',5'

|tuHat
& d dri ed under vacuum

o-5,7-dihydro 10
as a bl ack pomder

2-d] i m dazol e- 6-t hi one
ﬁgﬁ ytical LC Ms

(et hod B): rete'fhg 8 rrm z=230. 97-

(positive ion node)

preparation: Sodi um hydride (60% di spersion in 15
MOneral oilmgo0.212 g,of5. 3 Mol B- fert-btﬂylba!ﬁ-)gd[@@ﬂ-dﬁluoro -5H-

bR 6P S Sl 2tingd Sttty Banyi-furbn 21T 8 oxo"
2(4 531 8l @K@ka}[’fd ro-%yrrﬁlo'[’i Res)zoy- ﬁqa%gﬂ']a)frﬂﬁrﬁ‘é Q:'gﬁﬁx?kfl ﬁi ethyl

i'n tetra ur an
%ite(t (ﬂ*@m@e sty rafe disstvlmednlm ellﬁpmi aafudlexame emdhocnmbmed with

PP PAST A T Tt i eron TapdyR S stige os Tedfours ot

ruonmuteﬁ*np@faitmé ané fdrmed Kisolgble smatdrial @8l dofectédnBy fitration,
roomteg(]é)erature The reaction mxture is then

V@ﬁh@é’n\mﬂa aneaeko nﬂ)edijawopybgmémrml) tamgl pentatigd10 ml)
dredi Gy VSH?%rn \}%%JUWI % Tﬁ?ewl 186CL R € g e% [g"‘@ﬁ'?&luoro 5H-

W th water e organic

[hﬁ&il%@&[?ﬂ,SMG]bmfleﬁtdjmlddzalwy!lsulf@m)sgxgaﬁmﬁﬂ}ercﬁ(o-
4385 Seherat e el e 137 preryreierimadoniie  acid

oty feapst h;ﬁeﬁaérﬁondé!/%id BB%fAﬁélgh@m_g/% phgtr{&j Bin/z=554

expect ed product are concentr at
(pegaibigrionanede MM-H]os Mizrb56s (positiverian eabden[M+H]")

PR 08K 370 BRURER AVANCE tirkebbisnistmmetes coepical

sﬁtf{SZ 521111lpi)hBOTnOdél'blmethylsufox de éDN] d(?&z ocilvent refere]pced at

[1, 3] di oxol o] 4' benzo | sul
250 ppor ah303 atenmemeuuwm 294, aJ 5r BanHpo8HEr de 3 65 a 3,90 (m

parEIf TERed P14 58 mb THYF A5G QM= 0 HEDER £25 (d broad,
J = 17,0 Hz, 1H) ; 5,19 (s, 1H) ; 6,31 (s broad, 1H) ; 6,86 (m, 2H) ; 7,54 (s,
2H) ; 9,36 (s, 1H) ; 9,84 (m broad, 1H) ; 10,05 (m broad, 1H) ; 11,65 (s broad,
H) |

Example 142: 9-[6-(4,6-Difluoro-1H-benzimidazol-2-ylsulfanyl)-furan-2-
yl]-8-0x0-4,5,6,7,8,9-hexahydro-2H-pyrrolo[3,4-b]quinoline-3-carboxylic
acid ethyl ester.
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time=3.66 mn., mz=324.97 (positive ion node). 5 A
m xture of 3-am no-2-ethoxycarbonyl-pyrrole (0.095 g,

w@2®2/0mynd ), 5-(2, 2- PCT/IB2006/002734

di fl uoro-5H1[1, 3]dioxolo[4',5":4,5]benzo[1, 2-d]i m dazo
| - 6-yl sul fanyl)-furan-2- carbaldehyde (0.20 g, 0.62
mml ) and 1, 3-cycl ohexanedi &% (0.069 g, 0.62 mol)
in 10 mM of 1-butanol is heated at reflux tenperature
for 4h. The 10 reaction m xture isF®hen concentrated
under reduced pressure and theNue is purified on

a silica gel colum (34g) effu ed h a m xture of
cycl ohexane and ethyl a _T;teN ¥/v) The
fractions containing the™® ogpped product are
concentrat ed under reducen prlessure. The residue is
resuspended in 2 m @f = pnitrile, heated at
reflux tenperature 0,,>N tes and let to coot to
15 room tenperature ﬂnsoluble material is
collected by filtr ?IOO and dried wunder vacuumto
yield 19 ng of 9- [5 (2 2-difluoro-5H
[ 1, 3] di oxol o[ 4", 5" : 4, 5]Xenzo -
[ 2 d f dazal.- 6- Lsulfan -furan. . 2-=yl]-8=0x0=-
rgap BOM5] qui nol i ne- 3- car

Ro%ﬁéltm‘é o ﬂzfauémtno ﬁgtcﬁﬂuor‘ébehﬂéﬁe%(waa@étt ﬁ/ﬁﬂdﬁ%w 1,1-

met hod B): 5 (positive 1on no

m)ddiégldazole (2005 godid. FpZ\/lrmmb)) |n4m) nMHzf ﬂetirathfman is

{3, 5 3o empienee T ST SIS Teteaproprigif & then

d:cﬂf&he‘atalilzﬂuﬁﬂer Adeeed ﬁur@%@ ﬂ]@%@fcme%%séol@&jz it 100 mi

3
?frﬁthalr @%tﬁieyar.:&waébed wéh wawazwwm Fﬁrse nrgzag)lq qhase 5 then

G184 S B050) g Gl s ooyt v
T8 anhg Joﬂ—l)2—meldap¢o(4$6-ldrfmmbbehz"h1ld;azdﬂé 8 Yieslu6 0%d, Ahalytical
He/MS RS BS Tetontian syngna b9 . BfEE TGS Rasithieuan raee).
yl)-furan-2-yl]-8-oxo-

2,4, 5 7 8, 9- hexahydro pyrrol o[ 3, 4-b] -1, 7- napht hyri di ne
Aldehy PITY araftoiny| ester V\D2007/ 012972

f ﬂér!:g&%oz? %Oa%]or%be%zzn(smldasz'\lole (1é g, mmol) lnotetrahydrofuran (80

ml) is added dropwise to a mixture of sodium hydride (60% dispersion in

0!-”_0_ o: l'“'- RIIERE

mineral oil, 5.5 g, 86 mmol) and tetrahydrofuran (20mtl) at 0 °C. The mixture is
stirred at room temperature for 3 hours. 5-nitro-2-furaldehyde (12.1 g, 86
mmol) in 50 ml of tetrahydrofuran is then added dropwise over a 15 minute
period and the mixture is stirred for 16 hours at room temperature. Water (10
ml) is then added and the reaction mixture is stirred for 30 min. The reaction
mixture is then concentrated under reduced pressure. The residue is
dissolved in a minimal volume of ethyl acetate and the solution is filtered on a
plug (50 ml) of silica gel. The silica gel plug is washed with ethyl acetate (1I)
and the filtrate is concenterated under reduced pressure. The residue is
purified on a silica gel column (300g) eluted successively with
cyclohexane/ethyl acetate (9/1 v/v) and cyclohexane/ethyl acetate (7/3 viv).
The fractions containing the expected product are concentrated under
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N OHy0~ O 0O A mxture of

3-am no- 2- et hoxycar bonyl -pyrrole (0.142 g, 0.92 muol),
W®2{02/022972 PCT/TB2006/002734

di fluoro-5H-[1, 3] di oxol o[ 4',5' : 4,5] benzo[ 1, 2-d] i m dazo

| - 6-yl sul fanyl)-furan-2- carbal dehyde (0.30 g, 0.92

mmol , described in exanple 1ZB) and N-Boc-3,5 5

di ket opi peridine (0.197 g, 0.92 mol) in 10 m of

rédbeedinptesssrdetd eyiehth 6.2f iguxof t&-(megcﬁmtge Tmbgﬁlamaé@ol -2-
re nmx ure I s t n concentrated under reduced
Lﬁé@ugé U% aF balfi@hwfﬁlaa apiqrapge pewdes! Yipldg28%g) Analytical

L@Mﬂ“@}f% \'fl?fé;n%ﬁ_tlﬂf =YF RN C¥RAS @8 (Egg\mee ion mode).

aceta Fract ons Contal i
expected product are concentrated under reduced
res Q triturat

ATREE o, b LiatroxkSatRay it 39 Ba20.7 sl B4 6-

diflgore- 1H—%’énﬂﬂm@§zol 2-y|su|fanyl)-furan-2-carbaldehyde (5.80 g, 20.7
6-tent - but yl oxy-9-[5-(2, fluoro-5

mmoy)] andsl @yczioh@wn@dsqn@e@z& g, 204 ﬂanj)alszO ealydfslubtitanol is

aled P Rel aoiistaifie, for 3 fyeurs:. e renigpnmighrssif cthen
eo’hceﬁfrbwwtm@elamdmce? If‘%fgsls%ﬁtﬁind (teh\é ﬁésd&@é% ﬁéd/tdnCél'smca
(posi

g oMY 158 P)nelteq qusylvehowﬂwophqxnna/aihylaacetate ©on,

Ulgﬁgpé In d c}ﬁgrg?ﬁé{?s oxyéﬁ") Iﬁ%&%&?&r&ﬁ:‘%&inﬁmg the
expleetash peatiet ar@ .cobicppirated Gl teeoped gdressurel TA8 rdsidue is
rfpbxspérpe%m(fé_& g}ll)o%acgto;\ytngqa g heag;)doatl_@ﬁ@ @mpe[ﬁt@%dfor 30
rﬁﬁ'rute’s =l'hle7m5<t3i% IE'ZaIIoWeH)to cosl t;r{‘ﬁro()?n te*n'g'@r tu:% a%dbﬁ@ lagoluble

(s broa
magenal gs pmllegc;tedrb)aﬂltrailohp Thelﬂglﬂ @swaslmedzl with Bfetonitrile (400

5 A Po e 190 e s i mik ang depgainstsy yasuum

to yleld 3.8 g of 9- 55 (4,6-difluoro-1H-benzimidazol-2- y|sulfangl) -furan-2- 3’” -8-
d]i m_dazol -6-yl s Ifanyl) furan-2-yl]-8-0xo

Detk:21 64 6 % 2-dexabydro-2H-pyrrolo[3,4-b]quinoline-3- -carboxylic ac1d ethyl
a16f b L uehorud RIS I Hhindi' ! mic-sos
(REFatR2 OGMOA8 TBUH] ) 27/z=511 {(pdsitive ioP ol M+AH. O F O
é_(% MHz 1H NMR on a BRUKER AVANCE DRX-500 spectrometer, chemical
shifts (3 in ppm) in d6 dimethylsufoxyde (DMSO-d6) solvent referenced at
2.50 ppm at 303K temperature: 1,28 (t, J = 7,0 Hz, 3H) ; 1,89 (m, 2H) ; 2,24
(m, 2H) ; 2,57 (m, 2H) ; 2,79 (m, 1H) ; 4,25 (q, = 7,0 Hz, 2H) ; 5,14 (s, 1H) ;
5,98 (d, J = 3,5 Hz, 1H) ; 6,78 (d, J = 3,5 Hz, 1H) ; 6,84 (d, J = 3,5 Hz, 1H) ;
7,02 (m broad, 1H) ; 7,13 (m broad, 1H) ; 8,45 (s, 1H) ; 11,4 (s broad, 1H) ;
13,0 (m broad, 1H).

Example 143: 9-[5-(5,7-Difluoro-1H-benzimidazol-2-ylsulfanyl)-furan-2-
yl}-8-0x0-4,5,6,7,8,9-hexahydro-2H-pyrrolo[3,4-b]-1,7-naphthyridine-3-
carboxylic acid ethyl ester hydrochloride
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NNHCH ~0HO 170 ng of
6-tert-butyl oxy-9-[5-(2,2-difluoro-5H

W 1903pdhooxol o[ 4' , 5" : 4, 5] benzo[ 1, 2-d] i m dazol - 6PFT/ERAEH02734

yl)-furan-2-yi]-8-oxo-
2,4,5,7,8,9-hexahydro-pyrrol o[ 3, 4-b] -1, 7- napht hyri di ne
-3-carboxylic acid ethyl 5 d8fer (exanple 140) are
di ssolved in 10 m of dioxane and conbined with 0.94
m of 4N HCl in di oxane. The reaRiioQ ngxture is
stirred for 16 hours at roon®t€nphratjure. The formed
i nsoluble material is coll ed M Frtration, washed
with dioxane (10 ml), dii e&her (10 M) and
pentane (10 m) and dried undgr vacuumto yield 150
ng of 9-[5-(2,2-dif|ug
[1, 3] dioxolo[4',5 :4 P Zo i,ZNQ]uﬂhdazol-6-y|su|fan
yI) furan-2-yl]-8-o%9 N

.5, 6,7, 8, 9- hexahydr & 2% pyi r ol o[ 3, 4-b] - 1, 7- napht hyri d
ine-3-carboxy|ic acid - - -- ethylester

Rysbznatibobf the Bot-prsts8@Wintefnabivté.cal LT M5 (et hod
g) |- z=b54 (negative |1on node

: M H] 6) . m z=556
gty @f 3@mipadeethoxigarpongowrdie 10H6EMR 6:97amBRIKER4.6-

é‘M F1 RS ﬁ}%fé Lﬁ%@@aggr) (@égg ggkbal ! Mi3eddiivel in

emmplendéﬂ at30 8, 5(D7p|mlmal) B N- B@Mﬁ-dﬂ@t@l?éncﬁﬁe ((0.228 g,
arti al masked,

%1%7 mthlgiri @nﬁ'ﬁq 9}‘.01%%&2@ |§31e?éjgcg w]@ﬂ terppgraturg far 3 purs.
’Ph@&@actloh m&tﬁré’ té"%heﬂ- @nce@tr%t@d (Lﬁwdél'%du@e%]péégsure and the

br oad
mldu@ lsspt.(rlﬁedr@aca silic) gel muom (40 kg)oeldtedl sH):cessuvely with

Soidolhe i acetdte, G ) B8 BRrsxEneihm aseiate (14n v

TRe ﬁa&h&SDWMalﬁlr@ ™he. 8 édhm%dh@t 2eh'eloM:E::h@éntrated under
o[3,4-bjJq ui n i n e-3-carboxy acid I

hy
resiused N@Q@m/mmdm |tmwe¢002¢lmprqmeeuher (20 ml) and

- &ntanél\@o MI), coffedted cE)y'_‘l'\"tra’uon and dried under vacuum to yield 300

mg of 6-tert-butyloxy-9-[5-(5,7-difluoro-1H-benzimidazol-2-ylsulfanyl)-furan-2-
yl}-8-ox0-2,4,5,7,8,9-hexahydro-pyrrolo[3,4-b}-1,7-naphthyridine-3-carboxylic
acid ethyl ester. Yield=46%. Analytical LC/MS (method B): retention
time=4.31 min., m/z=612.21 (positive ion mode).

A solution of 300 mg of 6-fert-butyloxy-9-[5-(5,7-difluoro-1H-benzimidazol-2-
ylsulfanyl)-furan-2-yl]-8-oxo-2,4,5,7,8,9-hexahydro-pyrrolo[3,4-b]-1,7-
naphthyridine-3-carboxylic acid ethyl ester in 10 ml of dioxane is combined
with 1.8 ml of 4N HCI in dioxane and the reaction mixture is stirred for 16
hours at room temperature. The formed insoluble material is collected by
filtration, washed with dioxane (70 ml), pentane (50 ml), diisopropylether (50
ml) and dried under vacuum to vyield 227 mg of 9-[5-(5,7-difluoro-1H-
benzimidazol-2-ylsulfanyl)-furan-2-yl}-8-oxo0-4,5,6,7,8,9-hexahydro-2H-
pyrrolo[3,4-b]-1,7-naphthyridine-3-carboxylic acid ethyl ester hydrochloride as
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N O H O 2-Mercaptobenzi m dazole internedi ate
preparation: A m xture of

wa@7mizam no- 3, 5-di fl uorobenzene (1 g, 6.94 nmedl/1BENE5/002734
1,1'- thiocarbonyldiimdazole (2.05 g, 11.52 mmol) in
10 m of tetrahydrofuran is 5 stirred at room
tenperature for 16 hours. Th3lreaction mxture is then
concentrat ed under reduced pressure and the residue is
aiiligbblbm\dnipo\&m, Yitld=84%¢t Ayalyticzd t LG M S r{ehethsd €B): wnlZ=511

2x30 ' ; 1 s-th d d
WRtslive o Pofbhvl: si2aT: fedilieinnarodeatinadt ° V'
BUCE R EHINVIK 6h @ Bﬂ@ﬁ(EﬁJ ASIANCE DRX 50\9| se[reézlré)ﬁ%ter, chemical

2- mer capt o- 4, 6-di f| uor obenzi m dazol e.
shifis ﬁunappmll) i déMiinfetbylsofbxplie (W&@tdﬁ)nscbli/em—ﬁéfé&nced at

TEB it Ft 0 RS Bl 128 @' 99 tz, 8H§'S RS (@ broad, J =

) UH*I?PGW)O 3 86-(FH, f1'm0r4>§2f(§ri RiHaz0b8 ( @%ﬁ =07,084, "2@} ) 4,45 (d

in tetrahydrof uran added "dropwi'se T

brogdlud & ©6,0ddai T h§.20i Ge1t'|60%4ﬂ gher sidpm Hzy 1H)5 6,85 (d, J =

T3t g% A ST 298 P DRI, 1717

(aemoer 2/0ustes, b Mz, 3|H)0Lg 89 (S-1MH)t;r 1o i(ﬁumbaeh e 1()]42(n]| broad

in_50 of tetrahydrofuran hen' ad

aﬂ)o,pw .88 (@A/‘Jsr Ho tz, r:H'Hut e period and the m xture i s

1 r om .t
Blaple, 1 R B3s oMy T R 2 Rl Payan2-
¥ib2,436,7;8,8-hébtahydrecpyrago )3 /d-W]quinolin-5-6a8
concentrat ed under reduced pressure. The residue is
di ssolved in a mniml volune of ethyl acetate and the
solution is filtered on a pl Q nt) of silica gel:
The silica gel plug is was thyl acetate (11)
der reduced
pressure. The residue |w\ purﬁfie on a silica ge
col um (300g) el uted succ ssPVer with 25

cycl ohexane/ et hyl acetrs s v/v) and
a %t al e @
) t

cycl ohexane/ et hyl viv). The fractl ons )
contai ning the expectgd ~are concentrated under
WO 2007/ 012972 PCT/ 1 B2006/ 002734 129 reduced pressure

A Ompitaied o@ 3 dnitbp gra(zi‘u{ (p éféhgugé% b7 hshsh™ é'dﬁuoro-m-

yi sul fanyl)-furan-2-car as an or ‘n povvd
benaimiczgot-2-Ael If,anybdl:ranhz;bma(ldmwed (cfé)sx:nbeti eint exnmple 142,

osi,tive i

q‘l‘?g‘?%r e of’quogrﬁrﬁx %5’ HPQ@H?I@p leﬁ)i%% @'”1‘@55\5’ 5 ml of
RButano® heated(at, r@fluié“téhﬂ@fa@ur% for 3 hours. Th Jeﬁctlon mixture is
H benzi m dazol - 2-yl s yl)-furan-2-carba

then gpngentrated undeér reduced pressure and the residue is purified on a
silica gel column (40 g) eluted with a mixture of cyclohexane and ethyl
acetate (2/8, v/v). The fractions containing the expected product are
concentrated under reduced pressure and the obtained solid is washed with
pentane (25 ml) and diisopropylether (25 ml) and dried under vacuum to yield
323 mg of 4-[5-(5,7-difluoro-1H-benzimidazol-2-ylsulfanyl)-furan-2-ylJ-
2,4,6,7,8,9-hexahydro-pyrazolo[3,4-b]quinolin-5-one as a white powder. Yield
= 69%. Analytical LC/MS fmethod C): m/z=438 (negative ion mode [M-H]),
m/z=440 (positive ion mode [M+H]")
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mol ) and 1, 3-cycl ohexanedione (2.32 g, 20.7 mmol) in
80 m of 1-butanol is heated at reflux tenperature

w0 o00781290r s. The reaction mxture is then PCT/IB2006/002734
concentrated under reduced pressure and the residue is
purified on a silica 10 gel colum (150 g) eluted
successively with cycl ohexah® et hyl acetate (9/1,
v/v) and cycl ohexane/ethyl acetate (7/3, v/v). The

S0CalitHzotid NIMR! on ai BRUKER AVANCE BRX504Usiechibtneter, chemical
&on ntrated under reduced pressure. The residue is

dmdam) i deodimethylsufoxydmi(PMIQ-df) saleentereferenced at

260 3 IS o BTl A V52 Gy

ri&shkent, @H al; 5,47 ¢s) 1y} 6;97b6d fJ 1=t3 athmH)The 89101d d £,5 Hz,

5P ot a5 R RS 12l bdi@ﬁifédj SRk A ARG 44 (5
ﬁFFPbyegng%g‘n dazog1%ﬁ5?3[ﬁ?)(41$?g{ﬁr%5 - i
Examples, $45; 4-[5-(5,7-Difluoro-1H- benZ|m|dazol-2-ylsulfanyl)-furan-2-

rQ rrolo noI car boxylic
P46 eyl gnadpiorLalilaonaphiaidiosgmne
Mrirtbehicride L/ MS net hod B: mz=509 20 (negative ion
node [MH "), mz=511 (positive ion node [MtH +). 500
Mz 1 H NMR on a BRUKER AVANCE DRX-500 spectroneter,

chem cal shifts (6 in ppm r}\t,d6 di net hyl suf oxyde
(DVMBO-d6) sol vent referenc ppm at 303K

tenperature: 1,28 (t, 1,89 (m 2H)
2,24 (m 2H) :; 2,57 ( ,H2, 9 (m 1H ; 4,25
(g, J = 7,0 Hz, 2H ; 1 H ; 255,98 (d, J =
3,5 Hz; 1 H ; 6,78 5 Hz, 1 H ; 6,84 (d, J
=3,5H, 1H ; d, L.H ; 7,13 (m broad,
1H ; 845 (s, 1 H N r&44 1 H) ; 13,0 (m
broad, 1 H). Exanple 143H o- [5-(5, 7-Di fl uoro-|
If fran2 30

pyrrol o[ 3,4-b]-1, 7-

m'ammmmr Ioﬂlﬂfan&nopgﬁl‘abcky 0.088Cigd £OIY A ers, (46d|fluoro-1H-
ydrochl ori de WO 2007/ 012972 P T/ 1'B2006/ 0 2734 13

bgnZImldaﬁol-Z-y[unfam/Ikrfwanmcwlqaigqhydg (described in example 142,
0.30 g, 1.07 mmol) and N-Boc-3,5-diketopiperidine (0.228 g, 1.07 mmol) in 5
ml of 1-butanol is heated at reflux temperature for 3 hours. The reaction
mixture is then concentrated under reduced pressure and the residue is
purified on a silica gel column (40 g) eluted successively with
cyclohexane/ethyl acetate (9/1, viv). The fractions containing the expected
product are concentrated under reduced pressure to yield 360 mg of 7-tert-
butyloxy-4-[5-(5,7-difluoro-1H-benzimidazol-2-ylsulfanyl)-furan-2-yl]-5-oxo-

2,4,6,7,8,9-hexahydro-pyrazolo[3,4b]-1,7-naphtyridine. Yield=62%. Analytical
LC/MS (method B): retention time=3.82 min., m/z=541.24 (positive ion mode).

A solution of 360 mg of 7-tert-butyloxy-4-[5-(5,7-difluoro-1H-benzimidazol-2-
ylsulfanyl)-furan-2-yl}-5-oxo-2,4,6,7,8,9-hexahydro-pyrazolo[3,4b]-1,7-

naphtyridine in 10 ml of dioxane is combined with 2.5 ml of 4N HCI in
dioxane and the reaction mixture is stirred at room temperature for 16 hours.
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Preparation of the Boc-protected internediate: A
m xture of 3-am no-2-ethoxycarbonyl-pyrrole (0.165 g,

wa2@7/omyod ), 5-(4,6- difluoro-1 PCT/IB2006/002734

H benzi m dazol - 2-yl sul fanyl ) - f ur an- 2- car bal dehyde
(described in 5 exanple 142, 0.30 g, 1.07 mmol) and

N- Boc- 3, 5- di ket opi peri di ne (1@3228 g, 1.07 mol) in 5

m of 1-butanol is heated at reflux tenperature for 3

Tbe fermedinsoldale trhaterial ist collectexd by dittratione evdshaidedith dioxane

e BT Orlip G35 16 6 Peblirea0and dagdridl Yndgrivacuim to
ﬁm B2OX e/t m{s (5qeauﬁhsmt%laen% mi aEGIdZ -YJsulfanyl)-furan-2-yiJ-

ycl ohexane/ et hy acet at e 1, viv

Zdnﬁ,ZlEh%@xahyédr@meaz@c[wbjduz{nawhwrmsmne ahyeldocmmn‘e as

4 LR% BB oardiie efl bk L IS g ) mz=sso
(ndglaﬁVé tsh IpdeilM-Hgj, lrﬁﬁz—44m<ép@s"umoﬁnﬁsae {Masgym to

%300 of 6-tert-but I& é 7-diflooro-1
QQ-%/BBMP?%}A N EDRY- G0 $pectemroeter, chemical

ot L, S SRSl it Bl arbos o

zwel pﬁm cactlscmz t@nﬁ@r@tm@d frB)n 3r5ﬂ wm 'O@n(m tﬁamr@r r%ésked 2H) ;
p03|t|ve sol ution of

%dg (ﬁlgbfeﬁdﬁJ reTQ S yiFxy4.82 [(BL (I$1)7£d2$ (siothd) 116,36 (d, J = 3,5
=AY -2
Ber g, GoRaC ey 1 oo )at P 12 66N e ot 7 95 (aa
aﬁ?mawtrm He; $H¢ar7nﬁﬁ<y¢ i umcgl @ge(rnﬂnudr?@% I—H noH& (h broad,
is,cC 0
ﬁHB i@éa@g’(ﬁ ?‘Fveﬂ'?g’a&egd o)?fjuﬂ'é)l s stirred for 16
hours at room tenperature. The forned insol uble '

material is collected by filtration, washed with
Example (146n1 ) 9-[fdh:CGhloroHfludro-1H-benzimipazel-Bays (Fanyl)-

@r%g-a)?- IJ%—é?&{;@gﬁf_,ﬁ}qa:ﬁggghyt(&)ro&ﬁl-ﬁjyr%&é[ﬂ-&fquinoline-3-

berboixylidamid ethyl satef anyl ) - furan- 2-yl ] - 8-ox0-4,5,6,7,8

, 9- hexahydr o- 2

pyrrol o[ 3, 4-b] -1, 7-napht hyri di ne- 3- car boxyl ic acid

et hyl ester hydrochl oride as WO 007/ 012972

PCT/ 1 B2006/ 002734 131 a I grg_l\zro owder .

Yi el d=84% Anal ytical LC Mo . mz=511

(negative ion node [MH" cdz:f512(pc§§itiveion node

[ MiH] +) 500 MHz 1H NMR on a BROKER AVANCE DRX- 500

spectroneter, chem cal h (8 in ppm in d6

di met hyl suf oxyde ( DVSdNd6) t referenced at 5

"N\128 (t, J =7,0 Hz, 3H)

X 372(d broad, J =019 1H); 3,81 (m 1H); 4,22

(m 1H ; 428(q J _07,0 Hz, 2H) : 4,45 (d broad,
i 6,40 (d, J = 3,5

=, 6,90 (d, J =

DL—E—PMZIdehlGi)OQGFUO@ﬁe((ﬁM 39,=9.960merol)L Is @dided By idortions to a

sdla’uon of 1,2-diamino-4-chloro-5-fluorobenzene (1 g, 6.22 mmol) in 10 ml of
tetrahydrofuran and the mixture is stirred at room temperature for 16 hours.

The reaction mixture is then concentrated under reduced pressure and the
residue is dissolved in 100 mi of ethyl acetate and washed with water (2x30
ml). The organic phase is then dried over MgSO., filtered and concentrated
under reduced pressure to yield 1.2 g of 2-mercapto-5-chloro-6-fluoro-
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(dd, J = 2,0 et 85 Hz, 1 H ; 9,39 (s, 1 H ; 10,1 (m
broad, 1 H ; 10,4 (mbroad, 10 1 H) ; 11,65 (d, J =
wWQ@2®76i2971 H) . Exanpl e 144: 4-[5-(5, 7- Di f| uor oPAT/IB2006/002734

H benzi m dazol - 2-yl sul fanyl ) - f uran- 2-

yl]1-2,4,6,7, 8, 9-hexahydr o- pyrazol o[ 3, 4- b] qui nol i n-5-o0n
e S--~NI\F - N~ pOHF HMAN H 15 A nmixture of
3- am nopyrazole (0.089 g, 1.07 mmol),

tEer(z%nﬁiadofd avaoeliow powder Yield=95%. Analytical LC/MS (method B):
n- 2- car bal dehyde

i m dazol -2-yl| sul fan fur
f@g%!‘é'@ﬂ 6@%-#8 é%'ﬁnﬁ]/%" 395 (boidocgsltlvrs ign ede)) and
1, 3-cycl ohexanedi one (0. 12 g, 1.O7 mmol) in 5 mM of
1-butanol is heated at reflux tenperature for 3 hours.

nghy@hﬂemnediatetggga'raﬁont hen concentrated under
ARG B 235 GRnf S Rt hereaidarpler (1.8 b 62 mmol
lﬁytéiréﬁﬁdﬁ'@ﬂﬁaﬁr(do%b% adae8 dbpwist! & a‘fﬁ%iure-%’fesodlum hydride

fractions containing the expected product are
(68 dispersien inntieeraleeilided7PHr gs8d7emarl) ahd tetrahydrefuran (5

i Ihs,Hpsiitar R et foM AR ppraty® i Rousudheplytion of 5-
nitred2fur@adahydge ¢0.886[ §; 6027 nthél) Lil@ft@'créhydrofuran (15 ml) is then
‘%nmmdazol 2-ylsulfanyl)-fu ran-2-y 5

dedropyvise Ve A dromiuiaRerds and tthuw}%urem%stbrrﬁ@d der 16

U 4 B et O e B e

redoséd pm:ssuuoan anddbe [résitihie )is \Wissted MLPEY il of ethyl acetate and

VARGV CARR TG Ene OTURRE RIS Sosiied SVEE NgSOs and
dﬁﬁkntrﬁt@u%éﬁéﬂhbéagﬁ?éyﬁﬁe( PhEredflese! lﬂ)‘(ﬁfﬁhg o sil silica gel

referenced at ppm at 303K t enper at
caigmn (220 9) (Q*ﬂteg Hylth amizure raf p@al‘ﬂmrah'lqthamahddnemdnpl (98/2,

\ﬁv)gzg(\fj&ld gﬁe pag o% 5-8%—0&1for8-'%gldoroa1 I-_l-]bfg)zgmggZoIIZ-&fsulfgnyl)-

fﬁra“t@(cﬁrmweﬂydel a8 8n5oﬂd¥|ge1 Slider. YidH=03%. J\nH}y’ucal LE/MS -
'1295é‘proa 1 H.

h@(& B) m%entm @ng%gﬁ%mm UBf25296.98 (1 ositive ion mode).

H- benzi m dazol - 2-yl sul fanyl ) -furan- 2-

A mixture of 3-amino-2-ethoxycarbonyl-pyrrole (0.192 g, 1.25 mmol), 5-(6-
chloro-5-fluoro-1H-benzimidazol-2-ylsulfanyl)-furan-2-carbaldehyde (0.37 g,
1.25 mmol) and 1,3-cyclohexanedione (0.14 g, 1.25 mmol) in 5 ml of 1-
butanol is heated at reflux temperature for 2 hours. The reaction mixture is
then concentrated under reduced pressure. The residue is resuspended in 5
ml of acetonitrile and the mixture is heated at reflux temperature for 30
minutes. The mixture is allowed to cool to room temperature and the insoluble
material is collected by filtration, washed with diisopropylether (20 ml),
pentane (20 ml) and dried under vacuum to yield 363 mg of 9-[5-(6-chloro-5-
fluoro-1H-benzimidazol-2-ylsulfanyl)-furan-2-yl]-8-oxo-4,5,6,7,8,9-hexahydro-
2H-pyrrolo[3,4-b]quinoline-3-carboxylic acid ethyl ester as a white powder.
Yield=55%. Analytical LC/MS (method B): m/z=525 (negative ion mode, [M-
HJ', 1 Cl present), m/z=527 (positive ion mode, [M+H]*, 1 Cl present).
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yl']l-2,4,6,7,8, 9-hexahydro-pyrazol o[ 3, 4b] - 1, 7- napht yri d

i n-5-o0ne hydrochlorlde 10S F - Ni ~COHF HN, N
WOLNFoQYr: H Preparation of the Boc protected PCT/IB2006/002734

internediate: A m xture of 3-am nopyrazole (0.089 g,

1.07 mmol ), 5-(4,6-difluoro-1 H benzim

i dazol - 2-yl sul fanyl ) - f ur an- 23k ar bal dehyde (descri bed

in exanple 142, 15 0.30 g, 1.07 nmol) and

400BHZA1B-NVIRedw pi BRUKER AVANCE DRIX-4D00sp eramlraeteﬂ chemical
m, of 1-butanol is heated at refl ux tenperature or 3

Fhifts €6 TPk it Wbodimethylsufoxyde (DMSO«R) cenivenit refierenced at

Lifi 0

480 pri 50 JEBR STiRHh iy 78l 0 5T 0T AT EBY o2
(oy, AtHhex 88ghetH) ; B8R (A, Gl-l)911126(/d\® 7Thvelzf th Isonﬁ(s 1H) ;

e ex ected 20 oduct are concentrated
AR B 1 S SRR WtJeFt35 Hz, 1H) ;

OX - /.- on Q-

nopXacy X §5[ﬁf(§")y|§§Ff(ghfll )ﬂpu"r' NIpRY S f3é3 ;11,4 (d, J=
3P 4%,TH)8, 12, Fe yatbrdad- thly. azol of 3, 4b] - 1, naphtyri di ne.
Yi el d=62% Analytical LC M (nethod B): retention
time=3.82 mn., mz=541.24 (positive ion node). 25 A

EAmblen 9473609 6iChloro-5- - i -2- .
teFt but yl ox -2’5( or?dlfflu%?r ngb?—EZt;gr%Czila:r:r?ld%X('ﬁqIEa-nyl)

fyr%mnz-mrﬁ-?m 56,728 W]leﬂlwdm’zlirp@rﬁolow 4-b}-1,7-

r 3.4 ht I‘IdlnelnlO
TR RE-RS s sa Shvipstec RiiradhinRc
di oxane and the reaction mxture is stlrred at room
tenperature for 16 hours. WD 2007/012972
PCT/ | B2006/ 002734 133 The f ' Fubl e materi al
Is collected by filtration h di oxane (100
m ), diisopropylether (60 ﬁTb ;Ment nec{60 M) and
dri ed under vacuumto vyie€ 330 ng of
4-[5-(5,7-difluoro-1
H benzi mi dazol - 2- yl sukfianyl )
2,4,6,7,8,9-hexahydro-p HigH 1, 7- naphtyridin-5
-one hydrochl ori de ag-% anHor ange powder. Quantitative
yield. Analytical LC MSQ nmethod C): nfz=439 (negative

' 441 M+H] +
égcrlppﬁedgte[i%term)edla?é_il'eparat(lgnoytlve 'on mode [ MH +)

|uan2yl]

A mixture of 3-amino-2-ethoxycarbonyl-pyrrole (0.208 g, 1.35 mmol), 5-(6-
chloro-5-fluoro-1H-benzimidazol-2-ylsulfanyl)-furan-2-carbaldehyde
(described in example 146, 040 g, 1.35 mmol) and N-Boc-3,5-
diketopiperidine (0.287 g, 1.35 mmol) in 5 ml of 1-butanol is heated at reflux
temperature for 2 hours and stirred at room temperature for an additional 16
hour period. The reaction mixture is then concentrated under reduced
pressure and the residue is resuspended in 7.5 ml of acetonitrile and heated
at reflux temperature for 30 min. The mixture is allowed to cool to room
temperature and the insoluble material is collected by filtration, washed with
pentane (20 ml), diisopropylether (20 ml) and dried under vacuum to yield 376
mg of 6-tert-butyloxy-9-[5-(6-chloro-5-fluoro-1H-benzimidazol-2-ylsulfanyl)-
furan-2-yl]-8-oxo-2,4,5,7,8,9-hexahydro-pyrrolo[3,4-b]-1,7-naphthyridine-3-
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500 MHz 1 H NVR on a BRUKER AVANCE DRX- 500

spectroneter, chemcal shifts (Sin ppm in d6
walreweninprsuf oxyde (DMSO d6) sol vent ref er encedrP@r/1B2806502734

ppm at 303K tenperature: from3,50 to 4,00 (m

partially masked, 2H) ; 10 4,12 (d broad J = 16,5 Hz,

1H : 422(m 1H : 5253, 1H : 636 (d, J =

3,5 H, 1 H ; 6,90 (d, J =3,5H, 1H ; 7,06 (dt,

carkoxylio ecldljetbyll—l;estar Hyield=24956. (ﬁddalytlchl —LQIMSei(m%ﬂ{bd B):

E@g&é’*’tm%f% i, Bz B pSatyg fon motd). { m b oad, 1

. 15 Exanpl e 146: 9-[5-(6-Chl oro- 5-f1 uoro- 1
H-ben2| m dazol - 2-yl sul fanyl)

A ur selutiony| | ofs. cﬁct_er&betyek)xy-%[@(me&bmrfmdzemwbenmmazta| 2-

R ey Eygo R 2 78 S b b aRba e

nmhmyndttheaﬁe:am@mcaém@@t dyl Eésté’r /8761, {60 HER)PPNGRane

ortlons to a

(@G0 8 paBibineg atth & Robisl dh 1AM (2.06,0b cancthe (rixtyre is
t d t.h

firéd aRio (EmpRrdflrfor 1EHANITRS tbANed s iflp, meterial i

cvﬂectedabyu ﬁlttranom wrashed it dioxarent(4at ed), Upéﬁfane (40 ml),

Qrg%gced re.and, t he 25&%2& due is dissolved

{ | m)) 2nd, dped Wndgs YRERUR; tonyigisk 310 @29(9@ 9-[5-(6-

om&ro-5tfwor@ruweﬁzmaéso|@yrsh gmﬂ)’ HRgn-2/01- 8K 5 6.7,8.9

filtered and concentrated er’ reduce pressu’ré

hW@hﬂ-“"P w@yaploIBMIeaatrmmmnim@s&a‘rbwuo ®ed ethyl ester

AR g B o BRI BOARD o2 8al Modheieaf Ecu gpotnoa

: B)emazaw(ptosmeaoﬁ%m@ Mfﬁl-g*"Zf)@l Brogeht) qn/zgﬁ%trké/geatlve ion

Wg'ﬂ Al dehyde inte i ate preparation:
“&Qd% afCIZJrﬁ’éWétépto 5-chl oro- 6-f | uor o- benzi i dazol e

e
4 sulﬁsp(sﬁr i ppm)rmmi(iletj’ltfmk-:‘thykiufo@ycl’e7 DMSELabY -JHRIN:- r@fé?enced at

. The m xture is stirred

4K FPrmberating 14629 &, Ve 94 bl SHDOR.ES (m 1H) : 3,81
(m 1H) 4,23 (m, 1H) ; 4,28 (m, 2H) ; 4,46 (d broad, J = 17,0 Hz, 1H) ; 5,19
(s, 1H); 6,39 (d, J = 3,5 Hz, 1H); 6,86 (d, J = 3,5 Hz, 1H) : 6,89 (d,J=35
Hz, 1H); 7,55 (d, J = 9,5 Hz, 1H); 7,70 (d, J = 7,0 Hz, 1H) ; 9,38 (s, 1H);
10,05 (m broad, 1H) ; 10,35 (m broad, 1H) ; 11,7 (d, J = 3,5 Hz, 1H).
Example 148: 9-[5-(5-Fluoro-1H-benzimidazol-z-yIsulfanyl)-furan-Z-yl]-B-
oxo-4,5,6,7,8,9-hexahydro-2H-pyrroIo[3,4-b]quinoline-3-carboxylic acid
ethyl ester

I=Z
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nitro-2-fural dehyde (0.836 g, 5.92 mmol) in
tetrahydrofuran (15 m) is then 10 added dropw se over

w@2m3/0momut e period and the mxture is stirredPdDIB20G/002734

hours at roomtenperature. The reaction mxture is
concentrated under reduced ressure and the residue
is dissolved in 100 nl of eﬂ acetate and washed
with water (2x30 nml). The organlc phase is dried over

2espéapiotenzionidardle dtermedidts prepavstizoh: pr essure. The
15 col um (120 0)

BF R aCaPRR a8 & o1 B Biall i GO4RE. e PREILS to a
$di8ticn ofv4 Mo dlonhﬁlgﬂ ﬁ aaﬁjmé 6¢ CW'sO%qulop' " il of

H benzi m dazo ura e as
’@trabydmﬁleranpmdime mixtues dr-sﬂrred atknamytenqmraturé(fbwﬂ;@ hours.

g‘]’g rsg%ilqrf Ug)%‘]gh%e n% tc&écaari aiﬁad(tt{]n{dgr (;pducedg pressug'e and the
r%smnewi@ disSoINed ¥i¢ QUDQﬁbe Syl abstatd aAd vabhel With WaRE) (2x60

- chl oro-5-fl uoro-
ml)b J Re; waa!pomha_&eyqsstben ahigd) overr Mg SQqc filteraidaand dencentrated.

s 3sfiyp & AR Yy il RGP R SHERRECaQfguncer
VU atbuylelcf Q24 ghofirsmeftepto Safiliorerbefzihidaoles ast Aerown
C°”é@r”éh§@a%m”3f&es§u%daﬁ%‘?uﬁs&?%§ﬁ{q% B ienaretiver gZomin.
Mgﬁﬁgﬂgﬁgsq ﬂ perature for 30 mnutes. The

to

m xture | ool to roomtenperature and the
insoluble material is collected by filtration, washed
‘ 20 m), pentane (20 rr1) and
BIENO: d 363 ny of

,Q &5Iu(|5n be @f ﬁ’le'ﬁcadtb&bré benznmldazole % %0 13 3 h%mgl) in

H benzi m dazol - 2-yl sul fanyl ) - f ur an-
tegagyd@imd(w Bu) is added dropwnse to a mlxture of sodlum hydride

GRS or it MRIAS). 6557 5258 APt e drofgan (&

mnemnednsoturmkzaﬁ% ahashith Itémpeeétuf@ftﬂ 2 [rMursH]A Sofdtion of 5-
) z=527 (positive ion node,

t
'Sngg?e?Hr?fdeMQdd#&)mdﬁzS PUWQ'BED@@F@M;QTQEJ“TGUSS54(D@ is then

e SN, e B ERYENEE IS0 AUESE BB 2 hour

DB dé)npem:hwesmt Thefreae’mme thiature As Sébrmamtrateﬁ %Ker reduced

ér%ggureg % résn(guejgs @,lﬁso!lveq) m% 1) o( ﬁthj_ ag?t(ate @ngfyvashed
\Mﬂh ﬂ/at'er7(@x H8o r%?) The &rﬂ;aﬁ% é)hl—lz is 33&097 \%g M(#S(a‘; and

eorg:eytraﬁed mndgr redupegmreas,ure ¥ he, rssldz.le i% pu)rlf:ed7ol$& $|hk;a gel

@um} @)0"8) iléte'%w t%%bﬁ%@‘c’“effl‘%‘% t%mi%%g& }g- of B- (53 fluoro-1H-

lﬂelimrhﬁia@bl-QIWBLﬂfaan/l)Lfltl?nlz-lcarbaldehyde as an orange powder.
sul fanyl)

H zi m dazol 10
&T@ Oy | UBWBS‘@ 4GS 7 (methagex By dieterttianpylimer3 (08, 4min.,
m@=2b3.705 (positive ion mode).

A mixture of 3-amino-2-ethoxycarbonyl-pyrrole (0.235 g, 1.52 mmol), 5-(5-
fluoro-1H-benzoimidazol-2-ylsulfanyl)-furan-2-carbaldehyde (0.40 g, 1.52
mmol) and 1,3-cyclohexanedione (0.171 g, 1.52 mmol) in 5 ml of 1-butanol is
heated at reflux temperature for 2 hours. The reaction mixture is then
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napht hyri di ne- 3-carboxylic acid ethyl ester
hydrochloride SS-(NF H~CI OOHNNNH- CIH OH

w@200B029p2 ot ect ed i nternedi ate preparation: 15P@I/IB2006/002734

m xture of 3-am no-2-ethoxycarbonyl-pyrrole (0.208 g,

1.35 mmol ), 5-(6- chloro-5-fluoro-1

H benzi mi dazol - 2- yl sul f anyl ¥38 ur an- 2- car bal dehyde
(described in exanple 146, 0.40 g, 1.35 nmol) and
Gcmeotrateﬂ unhié«etedpcpdanp‘reﬁsnme ('[héz&"sl@ye s %usperhded in 5 ml of

frsipaitrds BT THE et R Biralin, pEreits teriraranie Tor 30 Mirtutes.
Rl nfixtorals difowdd fosdol RE rrb&ﬂ teﬁb@rétﬁﬂscbh@% J?ébﬁfb?e haterial

then concentrated under reduced pressure an
is eolleciediby filatiesp avashed witty désopropylethes (26:iml), ipeatared(20 ml)

'S aﬁe \k@ge ggcoép t?gﬁ)eﬁégitr#rﬁgiog&-éqﬁ%ugﬁd{ﬁﬁgnzmmazol 2-

ylswfdnyb-fararalgilj-gloxbst, 5.6l 7,8 Ghekahydfo- QHWW@ﬂs Mﬁmﬁolme-
ent a| di i sopropyl et her

%P?&?’&h%lép'dv%‘gm&ﬁt%%iae\Ma!f%veWst ngelers0%. Analytlcal LC/MS

(&%EBH B tH/i"’%19 )gll[}é%étﬁan‘q rrﬁ’oo% T IMRAS; Fz=493 (positive ion

enzi dazol
madefMa-H]T)] - 8- oxo 2,4,5,7,

S SRS Bﬁ%g’%ﬁ%é\%ﬁcéﬁmwé @ragiey chemical
SHitty (5 SR 5m) 1h ?Bdgﬁlﬁeﬁ\yléﬂﬂ y&%g@l\égg 3@8 EHPFeOfEPenced at

retention tine=
260epm At SOBH: feorperature: 1,28 (t, J = 7,0 Hz 3H) 1 ,89 (m, 2H) ; 2,26

G LB DREY Lo 4 8o (B L8 P2 Po bz, 2y 514 (5, 1H)
ybst(kif a&ybgs ﬂzrwﬂl) 26Yid %cﬁ X B2 1 g;}b @*@&‘X hyﬁS’Cnym)’“-

r'r ol og - " hapht hyri di ne- 3-

BPAyd ed;t—ef-’ q et 97(15 I-g'!. 1(H)607 2iold) broaddlbxaexé Hg,zmert 7,45 (m

irbafioTd 1842l el Mt Tegbedo BHET Lo Pee ffour o°

Hkambls nexd: INﬂ(sﬂﬂlﬁofmﬂHf-lbéihzmﬁdaiﬂLi%tﬂﬂaﬁW)-furan-2-yl]-8-~ :
fil tratl on, washed wi th di oxane"(é , pent’ane

wsq ‘-'1, &Pswwrerﬂ'émy(rzmom nh7mawtthundme- -
6- chl 5-fl 1
en |m %:tﬁgﬁ#q E‘FYQE?/% B?llflir%an g ylo]r o8 oxouzrg 6,7

, 8, 9- hexahydro 2

H-pyrrolo[3 4-b]-1,7- naphthyrldlne 3- carboxyllc acid
et hyl ester

Boc-protected intermediate preparation:

A mixture of 3-amino-2-ethoxycarbonyl-pyrrole (0.235 g, 1.52 mmol), 5-(5-
fluoro-1H-benzimidazol-2-ylsulfanyl)-furan-2-carbaldehyde  (described in
example 148, 0.40 g, 1.52 mmol) and N-Boc-3,5-diketopiperidine (0.325 g,
1.52 mmol) in 5§ ml of 1-butanol is heated at reflux temperature for 2 hours
and stirred at room temperature for an additional 16 hour period. The reaction
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hydrochl oride as a Iight brown powder. Yield=92%

Anal ytical LG M (nmethod, B : mz=528 i (positive ion
woreae/01Jokt+H] +, 1 C present), m z=526 (nega-t i REFIB2065/002734

15 node [MH ', 1 d present) 500 MHz 1H NVR on a

BRUKER AVANCE DRX-500 spectyonmeter, chemcal shifts

(8 in_ ppm in d6 dinethyl s@f%xyde ( DMSO- d6)

-solvent--referenced at 2.50 ppm at 303K tenperature:
mixtege (is, then=concenigated Hynder Aer8ced presure andithe( residue is

rqduspefged jh 7.5 it dccderftiué BhaHidateq to, suf teatgtues for 30
ntia, TheH)mxtu@ &Gancﬁlmed] te 03)05 td"looria t@nperﬁtﬁ@ a{rﬂj th]e msoluble
nyatgna]?z isq Fﬁ:gaeg;:tg:g ﬁlt:ytlon 1owg§hqdn M}_eb‘ad pentaﬁ)e (20 “ml),
d?iQo&%ng@tWérO% mh la'prd drikh dndéh vakutn? 13 i gsd_%g of 6-tert-
bty S-54(5unriHskerziimicerb-sullasyl) farl- 2y 1.8-6702- ¥

o‘ié 48:8-hexahydo-pusralel3if-h A T-paphtyeipines3 spenalic iacid sthyi
SR AU fovler, BT B ETUN ngol  enion

ticnead: ¢ 870 0 be/aZ 594 .03 Apositivericey modept e prepar ati on:

Di - 2-pyridyl thi onocarbonate (3.68 g, 15.9 nmol) is
added by portions to a solution of

M- tcmltmnortbﬂ‘l%ﬂbﬁ%dtﬂﬁ%ﬁigﬂﬂl(ﬂﬁﬂw?o-@m BEnBniidRio-2 Oﬁs@@anyl)-

of _tetrahydrofuran and the m xture is stirre

ftffaarﬁ-vlh%@fca&ﬁ 2 1%P- h.%ahwdﬂospyfmlqﬁﬁ‘é-bké&-hanh%nwdluee’3-
cHBTE SSICERY st (0985 S BF BT HIGT B m i

cuamﬁrmﬂ vulthm Neti @ in(datdhe (B.32 nane tigd Ahiktupd aS&tirrsd at room
tthen gO S l\/lgSOﬁLr filtered and concentrate The

GraRey 1Pt bedisedThen faimad dneplybler matetiald i entlested by
filafoA " Wé@hé& Cth dib%ﬂé b ‘?n%az orﬂagg iéaggﬁ’o diisopropylether (40

2-rrercapto 5-tluoro-benzim
Mibvard , dyed| dirgeno vmmmt ite alield” 353 ( med. hofl BY5-(5-fluoro-1H-

SR AR s R Ao
pyrrolo[3,4-b]-1,7-naphthyridine-3-carboxylic acid ethyl ester hydrochloride as
a orange-brown powder. Yield=95%. Analytical LC/MS method B: m/z=492
(negative ion mode [M-HT), m/z=494 (positive ion mode [M+HTY.

500 MHz 1H NMR on a BRUKER AVANCE DRX-500 spectrometer, chemical
shifts (3 in ppm) in d6 dimethylsufoxyde (DMSO-d6) solvent referenced at
2.50 ppm at 303K temperature: 1,29 (t, J = 7,0 Hz, 3H) ; de 3,69 a 3,85 (m,
2H) ; 4,23 (m, 1H) ; 4,29 (m, 2H) ; 4,45 (d broad, J= 16,0 Hz, 1H) ; 5,20 (s,
1H) ; 6,36 (d, J = 3,5 Hz, 1H) ; 6,87 (d, J = 3,5 Hz, 1H) ; 6,89 (d, J = 3,5 Hz,
TH); 7,04 (dt, J = 2,5 et 9,0 Hz, 1H) ; 7,32 (dd, J = 2,5 et 9,0 Hz, 1H) ; 7,49
(dd, J = 4,5 et 9,0 Hz, 1H) ; 9,39 (s, 1H) ; 9,96 (m broad, 1H) ; 10,2 (m broad,
1H) ; 11,7 (d, J = 3,5 Hz, 1H).

Example 150: 8-0x0-9-[5-(5-trifluoromethoxy-1H-benzimidazol-2-
ylsuIfanyl)-furan-2-yl]-4,5,6,7,8,9-hexahydro-2H-pyrroIo[3,4-b]quino|ine-
3-carboxylic acid ethyl ester
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A solution of 2-mercapto-5-fluoro-benzimdazole (2.24
g, 13.3 rnnol) in 15 tetrahydrofuran (10 m) is added

waeopm®z2 to a m xture of sodium hydride (60%CT/IB2006/002734

di spersion in mneral oil, 0.852 g, 21.3 mmvl) and
tetrahydrofuran (5 m). The mxture is stirred at
room tenperature for 2 hout®) A solution of 5=
nitro-2-fural dehyde (1 88 g, 13.3 mmol) in
tetrahydrofuran (15 m) is then added dropw se over a
15 mnute period and the n1xture IS st%;red for 2
hours 20 at room tenperatureg. | g mxture is
concentrated under reducgd Nﬁ and the residue is
di ssolved in 200 m of & hy aqet e afd washed with
water (2x 60 m). The org@ani© phase is dried over
MySO4 and concentrat gd u reduced pressure. The
residue is purlfledHMn s a gel colum (40 Q)
eluted with dichi =TT g yield 700 ng of
5-(5-fluoro-1 H 25
benzoi m dazol - 2- ylsulﬂhnyl) furan- 2- carbal dehyde as an
LC/ M5 (et hod
983. 05 (positive

1q>’0thm%0n ummb%lé .25 -
-am no- 2- eﬁox car bony o yrro emmdl) 5 adde(i %VZ portldrss to a
-0,

Qr,llt(tgzn gb4f(trﬁbqoaomethoxy o-phenylenedlamlne (1g.52mmol)in5

f 2: bal d
AP 2 GR!0 B SRR g or 1
Ig:uré, B readtipnimixturelis tHenlcdidentated Gndéye@dededipressure and

X terrp{glrature for 2 hours. The reaction m xture

fl
ff'g fPE@Hevb §99ived o 7H0pwt/of retbpeacelates and 1washed with water
(200 HL o1, ol “pescR Rhepodisy I MEBGHCrlided and

donichetiated. éﬁher eddidue isetriteratédiie diisopidPylsthert aad pe'Fi‘t@e and
({nxturels al | owe o roogm.tenperature and th

SolURGHEE  MatWMafo Y‘?ﬁjcoi P8cBe @ b¢-Melcarie-odHf 'UM(FBOXY'
ohcspan oo (56 ubnns 450 Toaiicms

(metaed By reterdionime=3.69 min. m/z=235.67 (positive ion mode).
yl sul fanyl)-furan-2-yl]-8-o0xo0-4,5,6,7,8, 9- hexahydr o- 2H
- pyrrol o[ 3, 4- b] qui nol i ne- 3-carboxy|ic aci d et hyl

Addé deamt@mv&dme @ gﬂ.onYi el d=50% Anal ytical LC/ M5
(et hod B); = ative ion node,

Ayt SQluRn (%Q mevr@nt tr a@r{leampq(wjoem@mugazq:}“eu) 1Q6NgR 5.38

A BSRINGT, C54008, S04 LRI Sor Ll of sodum

hydrident(60%f edlepefslbrat in Znﬁ:{érapnmat BR3K tgt?m%%ﬁt wirgol) and
tgﬁ_ﬁ:ﬁyo(rgﬂggn %n’ﬂ?p,f% Cc 3"F%Q)n*(qqt\urel;s»,)s’urrad g’grqqgn tgmat(ar,at@re for 2
Hds. 2"Af( so'ﬁjti% (éf %-Ed'i}mz-fuﬁal@%)%% &0]79 ’f’g = %'éﬁz]mqpol) in
teiyahydro uran (15 mI) |s then added dropWIse over a 15 mlnute period and
the mixture is stirred for 16 hours at room temperature. The reaction mixture
is concentrated under reduced pressure and the residue is dissolved in 10 mi
of dichloromethane and filtered through a silica gel plug (40 ml). The silica gel
plug is eluted with 800 ml of cylohexane/ethyl acetate (7/3, v/v). The organic
filtrates are combined and concentrated under reduced pressure to yield 1.1 g
of 5-(5-trifluoromethoxy-1H-benzoimidazol-2-ylsulfanyl)-furan-2-carbaldehyde
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15 7,00 (dt, J =2,5et 9,0 Hz, 1 H ; 7,27 (d broad,
J=95H, 1 H ; 7,45 (m broad, 1 H ; 8,42 (s, 1

wWoH007/012072 (S broad, 1 H ; 12,5 (mbroad, 1 HCT/IB2006/002734

Exanpl e . 149:

9-[5-(5- FI uor o- 1H benzi mi dazg{ 2-ylsul fanyl)-furan-2-y
i]-8

0xo0-4, 5, 6, 9- hexahydr o- 2Hpyrr ol OES 4-b] -1, 7-naphth
33 adumlerBeldEQZ%oAnaMlcabh.@/I\é‘B tiynethad B): rﬁyed'rtmhﬂirﬁer &7 min.,

@%c"—%o? &qs&vq ﬁperp?rg%h z;;eNprN:pg :tl oonH 2 m xture of

3- am no- 2- ethoxycarbonyl pyrrole (0.235 g, 1.52 mmol),
fl uoro-

Augs@ﬁwamﬂ &emw—%@@wy&ﬁghqnw pyERle2(G@3% 0. dbfgdemol), 5-(5-

RBSESROEE )RRl 21 3ot Brards S0 (050
gl 182 mmmg) a:'udl1 Bybloherdnedione (0. Ui1t@wP62ahm®) no5 rdl of 1-
S rre ture

BUanG| i AFates AU eI TeieAdiaEs s 38aqtin siure is
el &cﬁ%&@iﬁla@e’%? {Rder fedicBY gﬁé‘% 3 Kirb STI‘né‘ ?Esi808 G&€ MR GH'F ed on a

under reduc pressure an residue 1's resuspended
silica .gel dolwnhn od6t gneluted succabshvelyt itht oycielﬂdzxane/ethyl acetate

BAET V3 by dlnandlefyl drials, b Soby afe' o gntaining
trﬁe é)@ﬂérﬁéd pebcmct e bbﬁéérﬁr%ted'\@ﬁ@@tdrewbéd prasane. TR obtained

5 diisopropylether (20 nml) and dried under vacuum

s@nq, issvashed wugw acetonitale; (106um)). deptang $5Q sl jangr drad under

IR B Al g e T e

y@uﬁamyﬂpﬂybna—wnds 61718, b-hexahgtiroa®Hpynold[8,43bdmoline-3-
Yi el d=42% . Anal {r;sl cal LC NS (nethod

earpexylic agidethyhestes e, @vaﬁ@oewﬂ% \?)%H ggg(g)”}\@gﬁ%. LC/MS
%ﬂ'fddotb)o“mé Bgét p'BQ é%}ﬂ .%o@é fl\ﬁ i*; h?f %57 (negative ion

enzi m dazol any 0X0-

- mode [84- I-Q)hexahydro pyrrol o[ 3,4-b] -1,

408300 M MR Sr°a BRUKER AVANCE DRX-400 spectrometer, chemical
shifts (8 in ppm) in d6 dimethylsufoxyde (DMSO-d6) solvent referenced at
2.50 ppm at 303K temperature: 1,28 (t, J = 7,0 Hz, 3H); 1,90 (m, 2H); 2,25
(m, 2H) ; 2,58 (m, 1H); 2,79 (m, 1H) ; 4,26 (9, d = 7,0 Hz, 2H) ; 5,15 (s, 1H) ;
5,98 (d, J = 3,5 Hz, 1H); 6,79 (d, J = 3,5 Hz, 1H) ; 6,82 (d, J = 3,5 Hz, 1H) ;
7,11 (d broad, J = 8,5 Hz, 1H) ; 7,44 (s broad, 1H) ; 7,62 (d, J = 8,6 Hz, 1H) ;
8,41 (s, 1H) ; 11,4 (s broad, 1H).

Example 151: 8-0x0-9-[5-(5-trifluoromethoxy-1H-benzimidazol-2-
ylsulfanyl)-furan-2-yl]-4,5,6,7,8,9-hexahydro-2H-pyrrolo[3,4-
b][1,7]naphthyridine-3-carboxylic acid ethyl ester hydrochloride
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carboxylic acid ethyl ester (0.380 g, 0.64 mml) in
di oxane (20 m) is conbined with 4 N HCl in dioxane

W@ 200321297) and the mxture is stirred at-room BGI/IB2006/002734

tenperature for 16 hours. The formed insoluble
material is collected by filtration, washed with

di oxane (40 m), pentane (4%3), diisopropyl ether (40
m) and dri ed under vacuumto yield 323 ng- of
9[5(5f|uorolH— E

benzi ni dazol - 2-yl sul f anyl ) s-u(/an ?\\,g ox0-4,5,6,7,8
, 9- hexahydr o- 2H =

pyrrol o[ 3,4-b] -1, 7- naphtiQyo dlhhe 3-car boxyl ic acid

et hyl ester hydrochloridelas® 20 a orange- brown
powder. Yiel d=95% An LC/ MS nethod B: m z=492
(negative ion node , =494 (positive ion node
[ MtH] +) . 500 Mz—h H KIVR poh Sa- BRURER AVANCE DRX- 500
spectroneter, cheni@ah.  dhifts (b in ppm) in d6

di nmet hyI suf oxyde (DI\/S(9d6) solvent referenced at 2.50
i : 29 (t, J =7,0 Hz, 3H) ; de
3, 09 : Z 23 (m 1 H ; 4,29 (m 2H)
A m;xm?e(df Bramm,o Z-:etl’icﬁgyeanﬁnnytlpw}ole ®. 48 (@5,0.98 timnal), 5-(5-

tnfl%orggﬁtaoxyﬂ Er-lge%zq_ﬁnda |- W?éu?fﬁnﬁlg f?r&n-z-ga%agg@wy&e
(ge@cﬂﬂied 1er) exatﬁp%z ﬁQ@ @ 3’?52 195 .98, Qm‘ﬂé%) lar\'a H)N -Boc-3,5-
cbk@ep(nﬂnsmﬁafp 2Q5 Ig) 0 961mraola in Briohaf 1-butanols, hea(t@q af reflux

Grigetife 5F PR AR EadRR mixtrs, i, Shep pepgeniated under

meblauécﬂ m&és)uréuam tRe yééudae s Pufifidd Sorh ex siliyal rgel Hoiumin r(ao 9)
34b ui nol i ne- carboxylic acid ethyl ester

 0$YCrESSElY | mﬁoepwgh@)@neiamyt agetie F (7/3,~/ NVN and
éyc!: heQag'e%thW\éGe’cate ¢I'I1 Q//\H teCyildVB56 PG VP 807D ARy B-oxo-

ernedi ate
9-[5- (5-tnﬂuoromethoxy—1 H-benzimidazol- -2-ylsulfanyl)-furan-2-yl]-2,4,5,7,8,9-

hexahydro-pyrrolo[3,4-b][1,7]naphthyridine-3-carboxylic acid ~ ethyl ester.
Quantitative yield. Analytical LC/MS (method B): retention time=4.53 min.,
m/z=660.00 (positive ion mode).

A solution of 6-fert-butyloxy-8-oxo-9-[5-(5-trifluoromethoxy-1H-benzimidazol-
2-ylsulfanyl)-furan-2-yl]-2,4,5,7,8,9-hexahydro-pyrrolo{3,4-
b][1,7]naphthyridine-3-carboxylic acid ethyl ester (0.65 g, 0.98 mmol) in
dioxane (20 ml) is combined with 4N HCI in dioxane (3.57 ml). The reaction
mixture is stirred at room temperature for 16 hours. The formed insoluble
material is collected by filtration, washed with dioxane (100 ml), pentane (50
ml) and dried under vacuum to yield 350 mg of 8-ox0-9-[5-(5-trifluoromethoxy-
1H-benzimidazol-2-ylsulfanyl)-furan-2-yl}-4,5,6,7,8,9-hexahydro-2H-
pyrrolo[3,4-b][1,7]naphthyridine-3-carboxylic acid ethyl ester hydrochloride as
a light brown powder. Yield=64%. Analytical LC/MS (method C): m/z=558
(negative ion mode [M-HT), m/z=560 (positive ion mode [M+HT.
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1,1 -thiocarbonyl diimdazole (1.13 g, 6.25 muol) is
added by portions to a 5 solution of

wa2qoroiforzuor omet hoxy) - ort ho- phenyl enedi am ne (BRCTIB26062002734
mml) in 5 mM of tetrahydrofuran and the m xture is
stirred at roomtenperature for 16 hours. The
reaction mixture is then codé®ntrated under reduced
pressure and the residue is dissolved in 100 nm of
HhHAdENMR ana BRUKER\Ai\tAN@EtmRXJ(OD(%ﬁl?dﬁc)n%téhecdhemlcal

rjie iltered an

rgani.c phase.is t over
@Uﬁ%%defﬂﬂfm éila dﬁrgm’o gﬁsaggyég (DS\/RSQr%ﬁ)eaoIVﬁnt referenced at

A5l A ST 985,20 7 M QU G519 .25

(e paiticlyapasied st )y, 28)@ p.bwcilaﬁ Hﬂmﬂt 4 421i(debmiadl d=16,5

oMby 5220 M BT I ) T oo Haeh 168K Berh .5 He, 1H):

6,04 QHBREAQL L=F, S aH)0 | g §f
2- rrgr capt 0-5-trifl uorgmzlllﬁeggs dgr?z?m ggzlgfe“?)l 56‘319 (s broad,

BiBg7, 5ﬁn<d| broad, d &t 8 Ahkias uﬂng aﬁg((sgﬂaﬂ)) 3;&7 édcrdad, 1H) 9,80
60%
() BRAL 60 .68 ELPERIHG 52 ¢ %% 65 tmol) and

tetrahydrofuran (5 mM) at 0OC. The mxture is stirred
at roomtenperature for 2 20 hours. A solution of
5-nitro-2-fural dehyde (0.76 g, 5.38 nmol) in
tetrahydrofuran (15 m) is then added dropw se over a
15 mnute period and the mxture is stirred for 16
hours at roomtenperature. The reaction mxture is
concentrat ed under reduced pressure and the residue is
di ssolved in 10 m  of dichloronmethane and filtered
through a silica gel plug (40 m). The silica gel 25 -
I [ L,ut ed wi.t h 800 0 l.ohexane/ et hyl acetate
RSl f 148 FveMliog e pspt B SR BIBETHRUN Yites Gty of an
Aunocz At arxt/edBlkinkese. r educed pressure to yield 1.1 g of
5-(5-trifluoronethoxy-1

R %%J/r QY i Bichliicapidit dehyde - WO

Yi el d=62% tical LC/MS (nmethod B tent
Rurerad and 7, (Resberfivelys duioraBand 4 | on modo) | A

m xture of 3-am no-2-ethoxycarbonyl -pyrrole (0.235 g,
Thes ihhibitry effect 6f c@npbuﬁdismmarresds@tm the Aurora1 and 2 kinases

S 5RERT R §A0%A reediacyi Sishada] kel fidhe DIk ¥hdiate.
_ﬂ&l 52 mml in 5m of 1- butanol is heated at
kmseeaﬁi@rtmqi rAurper istmeastired idhe ahospbarytatiaruot NuMA-

hl%dlh@%ﬁb%@féelﬁtthét;ﬂ@séﬂé@ bf Ff&i‘é’lﬁﬁglléﬁ ﬂﬁﬁwg PJWﬁD) ysing 96

h

WS TR BTal6E ETE, L1, ek cBslala e kRl e suepaeeof the
midréptate. Vhe) amouncyel SPrexinperpordtetl s chat subdfrdte NuMA is
Bropdrtiohaftd thad4dr8fSa Rl N ng

Proteins:

The protein production has been made in the protein production group of
Sanofi-Aventis.

- Aurora-A: the full length recombinant protein including an N-terminal
poly-histidine tail has been expressed in E. coli and purified to 82%.
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the expected product are concentrated under reduced
pressure. The obtained solid is washed with

wa@ewvomorzile (100 m ), pentane (50 ml) and drpPediBew102734

vacuumto yield 310 ng of

8- 0x0-9-[5-(5-trifluoronethoxy-1 H benzi m dazol - 2-
yIsquanyI) furan-2-yl]

4,5, 6,7, 8, 9-hexahydro- 2H pyrrol o 3-, 4- b] qui nol i ne-3 15
car boxyl | c acid ethyl ester as a vvhlte powder .

-Yi el d73fibha- Bﬂa{lhlétmﬂ?éngtu em( (FHE*IQQ%&) in Wt@Tﬁtﬁ?al) has been

cRLREERFEY 1) °réf-‘%eﬂ4«m iR (6T -OINC R Apotei fused to

GRK- [dfltbiﬁelapélihd @oeiple hds(e}btdagﬁ um‘l il :Jélr{g]?thél m-ﬂédi)nalpal poly-
sol vent reference
hg%‘@l'eg?” rﬁ%‘%“‘%ﬂa@eﬁ? erature: 1,28 (t, J = 7,0 Hz,
;190 ;2,25 (m 2 ; 2,58 (m 1 H ;
-z 79 NHMA, nuclaanzlarqt%fn whieh bindist the Ryitaticsystens frapment
424 dmdd , B8lids) (Fosich,_Hee?- ]21% hef §%<fﬁd xphessed In'B: col
gg)eplzon 1t§1ﬁ) ‘\l-teymng (@dogv\gtglda golthlstldynq,ga@ dor yse gs s the

sHbstré.td-fbrbotl'BAéﬂoré\Sanzgznﬁ)s 11,4 (s broad, 1 H. 25
Exan'pl e 151: 8- ()(0- 9-[5-(5-tr| f 1 uor onet hoxy-l

R)%? i m dazol -

yP fanyl) furan2y|] 456789hexahydro 2H pyrro
o[ 3,4- b][1, 7] napht hyri di ne-3-carboxylic acid ethyl

Téﬁ lashyiatesisedi are Nekelabelate 86 wwelppiptesiReniroBimer model

SMe108.CNI OFF NF OHO HNNHCH ~0HO

Boc- protected i nternedi ate prepar ati on A m xture of

_l_g_l:e?&or&g#ﬁ thJB )(%@?%gon%lie i rurb(z)ateed (noa 100 81 reactlon Vo urz'\e per- -
welbim the preserale- Bf yIIOs oM afiyurefadB aor- Auearaba) Gebuﬁﬁoﬁ NuMA
sfgpste e TR0 At & e, Ripras) or

16 Mk MgOi2 (AuisiraiAy) af@b‘tl‘BM eit DT Efat ¥ Ct enperature for 4

hours. The . reaction m xture .is then concentrated under
80 pL of enzyme/substrate incubation buffer is distributed in each well,

followed by 10 uL of solution of compound to be measured with various
concentrations. The reaction is started by adding 1 uM of ATP (final
concentration) containing 0.2 uCi of [**P] ATP (10 pL). After 30 minutes of
incubation the reaction is stopped by removal of the reaction mixture and
each well is washed twice with 300 ul of buffer Tris/HCI. The radioactivity is

measured in each well using a Packard Top count scintillation counter
instrument.

The enzymatic activity is expressed as counts per minute obtained in 30
minutes after subtraction of the background noise (reaction medium without
enzyme). The measurement is expressed as percentage of inhibition of
Aurora activity versus the control. To generate IC50 values, compounds of
the invention are tested at different concentration and the percentage of
inhibition are plotted as function of compound concentration, 1C50s are
calculated using the Xifit 4 curve fitting software.
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The inhibitory effect of conmpounds with respect to the
Auroral and 2 kinases is determned with a
WO awh7osori vity scintillation assay using ni ckePCT/IB2006/002734
chel ate. 20 The kinase activity of Aurora is neasured
by the phosphoryl ati on of NuMA- histidine substrate in
the presence of radiol abel | ed4ATP ([33P] ATP) using 96
ell Flash plates where the nickel-chelate is |inked
tio the sasface ofl the mmroplaté. The anount of] 33P
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each well is washed twice wth 300 pl of buffer

Tris/HC . The radioactivity is neasured in each well
waigiongiza7Packard Top count scintillation countBCT/IB2006/002734

instrument. The enzymatic activity is expressed as

counts per mnute obtained in 30 25 mnutes after

subtraction of the backgroul noi se (reacti on nedi um

wi thout enzyne). The neasurenment is expressed as

perceng@gge of iphibition of Adrora activity veérsus
the copgdor. To generatg TT50 Varues, gompounay of
tHre IIX&ILI O af e test q?l =t _uﬁfferent gprcenttati on
afe—the—percenrtpge—of—rh-bitHen—areplotted—4as
functi A%y of—conpound concentratlion | s are 130
cal cul 38%d using the XMit 4 curve fitfing softlware.
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CLAIMS
1. Compound corresponding to the general formula (1) below:
R1 R2 O
~ Y
HN, l &
x $ Yll
R3

@
wherein :

R1 represents H or methyl

R2 represents substituted aryl or substituted heteroaryi;
R3 represents H or R4;

Xis Nor CR7;

Y, Y and Y :

() each independently represents a substituent selected among CH,
CHRS, CR5R6, C=0, O, S, NH, and NR7; or

(i) together represent a substituent selected among —CH,-O-(C=0)-,
—(CH2)4~ and —(CHy)2— chain moiety;

R4 and R7 each independently represents a substituent selected among: RS,
-COORS8, CORS8, and CONHRS;

R5 and R6 each independently represent R8;

R8 represents H or optionally substituted: -alkyl, -alkyl-alkylene, -alkylene, -
heterocycloalkyl, -cycloalkyl, -aryl, -heteroaryl, -alkyl-heterocycloalkyl, -alkyl-
cycloalkyl, -alkyl-aryl, or -alkyl-heteroaryl, -alkyl-NRaRb, Ra and Rb each
independantly represents H or Alkyl,

being understood that R1 is H when X is N and Y’ is CR5RS,
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99 135 124 100 5441 5428 101 1712 60 102 596 45
103 4721 299 104 9 7 105 8 7 106 17 31 WO

wWQe®70002072 PCT/ 1 B2006/ 002734 147 104 9 7 1BGI/82606/002734

106 17 31 107 2941 2578 108 41 8 109 63 17 110 21
8 111 1254 501 112 31 12 113 112 23 114 22 6 115
48 8 116 54 6 117 3092 1945Q19a + 4 3 119b 738 483
120a + 24 4 120b - 578 75 121 10 7 122 22 7 123 813
72 124 20 15 125 23 11 126 41 13

2, Compound according to claim 1 wherein R1 is H

3. Compound according to claim 1, wherein R3 is H.

4, Compound according to claim 1, wherein Y” and Y are CHo,.

5 Compound according to claim 1, wherein Y’ is selected among CHj,

CHCHs, C(CHas);, CH-aryl, CH-heteroaryl, CH-(substituted aryl), CH-
(substituted heteroaryl), NH and NR7, R7 being as defined in claim 1.

6. Compound according to claim 1 of formula (la)

R2 O

\N/ NH
(1a)

wherein R2 is a substituted aryl group

7. Compound according to claim 1 of formula (la) as defined in the claim 6

wherein R2 is a substituted heteroaryl group

8. Compound according to claim 1 of formula (I'a)

R2 O

N CR;R4
RS and R6 being as defined in claim 1, wherein R2 is a substituted aryl group.

9. Compound of formula (I'a) as defined in the claim 8, wherein R2 is a
substituted heteroaryl group

10. Compound according to claim 1 of formula (Ib)
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wa 0018129187 205 93 138 8 6 139 124 19 140 3PORIB26GH02734

141 87 20 142 8 3 143 26 7 144 28 6 145 131 16
146 41 6 147 67 9 WO 2007/ 012972 PCT/ 1 B2006/ 002734
148 148 15 11 149 55 11 138l 151 WD 2007/ 012972

PCT/ 1 B2006/ 002734 149 CLAI M5 1. Conpound
corresponding to the general fornmula (1) below Rl R2
oYy HWRE Yo

|

HN

\
= NH
N

H
R7 being as defined in claim 1, wherein R2 is a substituted aryl group

11. Compound of formula (Ib) as defined in the claim 10, wherein R2 is a
substituted heteroaryl group

12. Compound according to claim 1 of formula (I'b)

R2 O

—~I
HN
— ” CR,Rq
R5, R6-and R7 being as-defined in claim 1, wherein-R2 is a substituted aryl -

group.

13. Compound of formula (Ib) as defined in the claim 12, wherein R2 is a
substituted heteroaryl group

14. Compound of formula (la), or (Ib), according to any of the preceding
claims, wherein R2 is a substituted phenyl or heteroaryl group; wherein the
substitution includes one to four substituents chosen among halogen, alkyl,
OH, ORS8, CH,-OR8, SH, SR8, NH,, NHR8, CONHR8, CONHCH2RS,
NHCORS8, NHCONHRS8, SO, NHRS8, phenyl not substituted or substituted by
alkyl, OH, or halogen, wherein R8 is as defined in claim 1.

15. Compound according to claim 14, wherein R8 is chosen among
phenyle and heteroaryl, not substituted or substituted with one to four
substituents independently chosen among F, Cl, Br, OH, SH, CF;, OCFa,
OCHs, SCF3, SCHs, OCHF;, OCH,F, SCH,F, (C1-C6)-alkyl, O-allyl, phenyl,
and pheny! substituted with halogen.
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X" NY" | R3 (1~ wherein: 5 Rl represents H or
met hyl R2 represents substituted aryl or substituted

whedoenaaryl ; R3 represents H or R4; Xi sNor CR7PCT/IB2006/002734

Y, Y andY" 10 (i) each independently represents a
substituent sel ected anong , CHR5, CR5R6, C=0O O,
S, NH, and NR7; or (ii) togeIt Her represent a
substituent selected anong -CH2-O (C=O -, -(CH2)4 and
-(CH2)2- chain noiety; R4 and R7 each independently

epCurepdind of Ubrhulauaia) &ellant &stcrampdio BRy oflthe preceding

F%ﬁgfﬂ%ﬁ%@‘ %%g??r\; elach i ndep

:;;);qﬁ’{' E@%alg&ea(sﬁryon\ghgvm tﬁgdgnésItIIution

Behilast onedo fourl Bybstituentkydhoskkydraorg hatdderl, exlieyle - OH, ORS,
I , I I L%k, ,

CRRRORBY oS0F SKe, NFUC| RAREY| coniith, cPRIMERBRE.: NHCOR,

hef et ocycl o

NﬁIQC}Nl—IB%u SOpNHRE, ghenybnet stbstitutedapi subsifatrg, byralkyl, OH,

anHalBaeAAwherdf ROGCAS ABARG Y EISIRA gsents H or Alkyl,
bei ng understood that Rl is Hwhen Xis Nand Y is

5 WD 2007/ 012972 PCT/ | B2006/ 002734 150 2.

G oRURE AHERIIR £ claih 16, VeI RA iphBaYhor heteroaryl, not
Sulvsiivuted m’cwmsdﬁtutgdtwitrclbaé o Ioun/mmsﬁ_tueri\lfB irideéid?dénﬂy chosen
d ' -1, r ; e
RHERRLRICE 60 "B, iE BEE- QU 8EF. SCH OGAFE.oCH:F,
SOHsE: KaT4irakyir0:-ally phao and(atiesybsulmsitateglwith halogen
CH heteroaryl, CH (substituted aryl), CH (substituted

het er ogeiipountiHaédstdiNgto Bhybst e a@irggp' @8d1|7,r\N|Fig@iﬁ”R2 is
éﬁe%lﬁ%ﬂp%%%ﬁ%ﬁgét%%% ttay(/) S‘I"IB?II{% %eII\g ag IIciral:IFIn(g‘d Iin cIaim 1,15
or 17.

19. Compound according to claim 18, wherein R2 is furyl or thienyl
substituted by SR8, R8 being as defined in claim 1, 15 or 17

20.. . Compound according to claims 1 & 19, -wherein R2 is furyl or thienyl
substituted by SR8 wherein R8 is a benzimidazolyl or a imidazoly! not
susbtituted or substituted by one to four substituents independently chosen
among F, Cl, Br, OH, SH, CF3, OCF;, OCHj, SCF3;, SCH3, OCHF,, OCH,F,
SCHzF, (C1-C6)-alkyl, O-allyl, phenyl, and phenyl substituted with halogen.

21 Compound of formula (1), (I'a) and (I'b) according to the preceding claims
wherein R5 and R6 are both Hydrogen or both methyl.

22 Compound of formula (1), (I'a) and (I'b) according to the preceding claims
wherein R5 is Hydrogen and R6 is a (C1-C6)-alkyl substituted or not
substituted or a phenyl substituted or not substituted.

23. Compound of formula (1), (Ib) and (I'b) according to the preceding claims
wherein R7 is a -CO,Et group '

24. Compound according to any one of the preceding claims, in the
racemic form, enriched in one enantiomer, enriched in one diastereoisomer,
its tautomers, its prodrugs and its pharmaceutically acceptable salts.
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H(la) wherein R2 is a substituted aryl group 10 7.
Conpound according to claiml of formula (la) as

waledo7oed7in the claim6 wherein R2 i s a substPeTiB2a606/002734

het eroaryl group 8. Conpound according to claim]l of
formula (1'a) R2 0 HAN NCRSR6 15 H (I' a) RS and
R6 being as defined in clai H3l, wherein R2 is a
substituted aryl group. 9. Conpound of fornula (1'a)
as defined in the claim8, wherein R2 is a

wG_@tﬁ[idihﬂﬂbf"féﬁrﬁmIaé(?)dccgfcﬂh%tolaairﬁ:qnp0Und according to
claim1l of formula (l1b) WO 2007/012972

PCT/ 1 B2006/ 002734 151 R2 O HNN NH R7 H (Ib) R7

bei efined i | ai m in R2.is a

S el mesPuEpReAY 2B aatiidrar ayiezaiold bl
HEmaphdyridinSeoné;ai m 10, wherein R2 is a substituted

het eroaryl group 5 12. Conpound according to claim1l

L gheonC b PN TR o bbbt
Lagwyaphtyridin-5rome; group. 13. Conpound of formula (Ib)
as defined in the claim12, wherein R is a 10

S5 HiB@skifa 826132y s afatiyil)-furan-2-y1]-1,4,6,7,8,9-hexahydro-
pyrazolo[3,4-bJquinolin-5-one

- 4-[5-(1H-Benzimidazol-2-ylsulfanyl)-furan-2-yl]-7,7-dimethyl-2,4,6,7,8,9-
hexahydro-pyrazolo[3,4-b]quinolin-5-one

- 4-(2-Fluoro-phenyl)-2,4,6,7,8,9-hexahydro-pyrazolo[3,4-b}-1,7-
naphtyridin-5-one;

- 4-(4-Phenoxy-phenyl)- 2,4,6,7,8,9-hexahydro-pyrazolo[3,4-b}-1,7-
naphtyridin-5-one;

- 4-[3-(3,5-Dichloro-phenoxy)-phenyl]- 2,4,6,7,8,9-hexahydro-
pyrazolo[3,4-b]-1,7-naphtyridin-5-one;

- 4-[3-(4-tert-Butyl-phenoxy)-phenyl]- 2,4,6,7,8,9-hexahydro-pyrazolo[3,4-
b}-1,7-naphtyridin-5-one;

- 4-[3-(4-trifluoromethyl-phenyloxy)-phenyl}- 2,4,6,7,8,9-hexahydro-
pyrazolo[3,4-b]-1,7-naphtyridin-5-one;

- 4-[3-(4-Methoxy-phenoxy)-phenyl]- 2,4,6,7,8,9-hexahydro-pyrazolo[3,4-
b]-1,7-naphtyridin-5-one;

- 4-(3-p-Tolyloxy-phenyl)- 2,4,6,7,8,9-hexahydro-pyrazolo[3,4-b]-1,7-
naphtyridin-5-one;

- 4-[3-(3,4-Dichloro-phenoxy)-phenyl]-2,4,6,7,8,9-hexahydro-pyrazolo[3,4-
b]-1,7-naphtyridin-5-one;

- 4-(3-Phenoxy-phenyl)- 2,4,6,7,8,9-hexahydro-pyrazolo[3,4-b]-1,7-
naphtyridin-5-one;
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14. Compound of formula (la), or (lb), according to

any of the preceding clains, wherein R2 is a
wGaansnioont ed phenyl or heteroaryl group; wher eP@I/IB2006/002734

substitution includes one to four substituents chosen

anong hal ogen, alkyl, OH OR3, CH2-OR8, SH, SRB, NH2,

NHR8, CONHR8, CONHCH2R8, 15!MHCOR8, NHCONHRS, SOP

NHR8, phenyl not substituted or substituted by alkyl,

OH, or hal ogen, wherein R8 is as defined in claim1.

-Ma[3- @Wpﬁéﬁ@kﬂ-ﬁﬁeﬁﬂ 143-Riethy2, 4vwrsegmeg§h dro-

chose enyl e and heteroaryl, not su tut ed

Ryra §%@§$ﬂﬁ?ﬁ;$’gpwth one to four substituents

i ndependently chosen anong F, d, Br, OH SH, CF3,

-@123(4—%Im-ﬁhe8ﬁlﬁ)'-plﬁ&rmr]]- mll;EZ,8,Slgdﬁﬁhyﬂr])%razolo[&mb]-
1 y k.~ f2.allyl, phenyl, and pheny
%‘sﬁﬁhﬁhﬁy ?'ﬁ&hal ogen. WD 2007/ 012972

PCT/IBZOO6/ 002734 152 16. Conmpound of formula (1'a)

-3 (4-Ghlera-phanil)-fueannyyibi2.4:6:7 82 beyahydra-pyranolo[3,4-

bIPEY RidpHtgridin-8-sidst i t uted heteroaryl; wherein the
substitution includes one to four substltuents chosen

B GOl snvian huicad 64 HetisaR drecy
pylﬂmlom&,dnly] 1ﬁenaph|ly$td|n-tﬂ-edepr substituted by al kyl,
, or hal ogen, wherein R8 is as defined in cl aiml.

[ 6
o infubhomean) Q#“m‘a"fﬂﬁéﬁbmt 2ASTE e
RM’PW'@:E&“(‘U 1(?0!"38 sidind=ane; i ndependent | y chosen
among F, d, Br, OH, SH CF3 OCF3, OCH3, SCF3, SCH3,
&4@Uﬂlbrolﬁh tﬁg)ana? -,2| Aot 8,‘9Lhexahydro-
uted w al ogen 18.
'&%%@ﬁ%%%€$?%“§s d?iﬂ' BP®t he clains 1 to 17
wherein R2 is phenyl or heteroaryl. substituted by
SFES (%Bﬁ!ﬂl@ld@zajcﬁ-vlsedfanyl)eimam&yl]-lz 4,8,7,8,9-hexahydro-

8, wherein R2 is furyl or
asspgu'?ggggg l 8@%&8 R8 being as defined in ...
I{@@ll 15 r 1&2% Corrpon--accordlngto cl ai ms
-6 V‘WéP VP 2i4:6.78, 91‘1 Rremprazelaia drbhidd by
riaphtykidiebron® i s a benzi m dazolyl or a imdazolyl not
susbtituted or substituted by one to four substituents

EEREEARI A EhERE o RS . g ol gsrdotors.
Rlquingdin-Gtan@;, O al Iyl , phenyl, and phenyl substituted
wi th hal ogen. 21 Corrpound of formJIa(I), (I"a) and

-(d-{3ai3-entevoipRenyn-fuken 20T 91418, 78, 9LExahydro-pyrazolo[3,4-
bjquinolin-5-one;

ot h| enyl

- 4-[5-(3,4-Dichloro-phenoxymethyl)-furan-2-yl]-2,4,6,7,8,9-hexahydro-
pyrazolo[3,4-b]quinolin-5-one;

- 4-[5-(3-Trifluoromethyl-phenyl)-furan-2-yl]-2,4,6,7,8,9-hexahydro-
pyrazolo[3,4-b]lquinolin-5-one;

- 4-[5-(2-Trifluoromethyl-phenyl)-furan-2-yl}-2,4,6,7,8,9-hexahydro-
pyrazolo[3,4-blquinolin-5-one;

- 4-[5-(4-Chloro-phenyl)-furan-2-yl]-2,4,6,7,8,9-hexahydro-pyrazolo[3,4-
blquinolin-5-one;
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wherein R5 and R6 are both Hydrogen or both nethyl. 22
Conmpound of formula (1), (I'"a) and (1'b) according to

wao b®7p1mecedi ng clains wherein R5 is Hydrogen BCUIBR606/®2734

a (Cl-C6)-al kyl substituted or not 25 substituted or
a phenyl substituted or not bstituted. 23. Conmpound
of formula (1), (lb) and (I'@ﬁ according to the
preceding clainms wherein R7 is a -CO2Et group 24.
Compound according to any one of the preceding clains,
F |4-[_15|=\(d H-B_anzimidaz_ol-m-ylsulfanim-dufah-ggyi]-Enﬂétli)nﬂe;4,6,7,3,9-
0 A Its tautoners,
?'t%g(hgpgﬂ? Eg&%bﬁSﬁf’?§]§H§?dA§‘6§§ﬁﬂeca| |y acceptabl e
5.53' s... WO 2007/ 012972 PCT/ |1 B2006/ 002734 153 25
rl%}o(dthsflzmmpMcyl;uHenwdur@-ewlhvmhanyl-zA,s,7,8,9-

hekdh 5 ,6,7,8,9-h hydr o-
rggol g??gyg?&'%h?ggﬁm?ﬂd?rﬁéone 5 - SrANEreTbY

4ol 13- fafhr - h - nh l.]-2,4,6, 7,8,9-h hydr o-
E'gﬁéa@ﬁa?éb%ﬁﬁf‘%z%?ﬂ??sﬁ%ﬁﬁ%Sw-allmé‘aﬁk,s,e.-dwﬁfy? 4,6.7,8.0-
Rahydro-pyragolafd;4hlytiarolin-sfanean- 2-yl ] -1, 4,6, 7, 8,9-h

exahydro- pyrazol of 3, 4- b] qui nol i n-5-one - _
S4l15-(A LB BB aAAT ohaguirhiy Fara 2yit Waprdiyi-da 6,7 ,o-
Rexahydidpiazslel i dlauinelin-faines. 5- one -

4- (2- Fl uor o- phenyl )-2, 4,6, 7, 8, 9- hexahydr o- pyrazol o[ 3, 4

- 4}[64(1 A-Benginhidazel-2-yisaianyh-fdrar 2 IEPQAMMBRFSR)-Dhenyl)-
5699 PSSR i v

4-[ 3- 23, 5-Di chl oro- phenoxy) - phenyl] 2, 4,86,7,8;

9448 Hylaenzmwlaa@bﬂf}{lsuuawl)-fummafylil-yﬂzpﬁ-dicﬂﬂor;ﬁphenyl)f_

AR R sone;

bl-.1,7- htyr.idi n-5- .-
al‘[lé:(5'&'@8#%‘8‘?‘6&%3%3WW2WWWn-2-yl-2,4,6,7,8,9-
Bexalby drdBpPrazoiofydlbiquitidlin-5-one:

pyrazol o[ 3, 4-b] - 1, 7- napht yri di n- 5-one;. - ‘

27%6{14?'[2/5;8@&;%%%%1@ Ig-rzbgqr}élfrb:iqfqzoI-2-y|sulfanyl)-fu ran-2-yl]-
£i4,6,7:8.9herahydaopysazole]3,4-bjguielir-S-gnexy - phenyl ) -
2,4,6,7, 8, 9- hexahydr o- pyrazol o[ 3, 4-b] -1, 7-

NAIBY YHLBERZIMiBAR6!-2-ylsulfanyl)-furan-2-yl]-7-(3,4-dimethoxy-
phenyl)—2,4,6,7,8,9-hexahydro-pyrazolo[3,4-b]quinolin-5-one;

- 4-[5-(1 H-Benzimidazol-2-ylsulfanyl)-furan-2-yl]-7-pentyl-2,4,6,7,8,9-
hexahydro-pyrazolo[3,4-b]quinolin-5-one:

- 4-[5-(1 H-Benzimidazol-2-ylsulfanyl)-furan-2-y|]-7-(2-f|uoro-phenyl)-
2,4,6,7,8,9-hexahydro-pyrazolo[3,4-b]quinolin-5-one;

- 4-[5-(1H-Benzimidazol-2-ylsulfanyl)-fu ran-2-yl}-7-(2-methoxy-phenyl)-
2,4,6,7,8,9-hexahydro-pyrazolo[3,4-b]Jquinolin-5-one;

- 4-[5-(Pyridin-2-yIsulfanyl)-furan-2-yl}-2,4,6,7,8,9-hexahydro-
pyrazolo[3,4-b]quinolin-5-one;

- 4-[5-(1H-Benzoimidazol-2-ylsulfanyl)-furan-2-yl]-4,6,7,8,9,1 0-hexahydro-
2H-1,2,10-triaza-cyclohepta[f]linden-5-one:
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, |]1a t&"é“?' O8€hexahydr o- pyrazol of

25 -
4-[3-(3, 4-Di chl or o- phenoxy) - phenyl ] -2, 4,6, 7, 8, 9- hexahy

waele@pyaoazol o[ 3, 4- b] -1, 7-naphtyri di n-5-o0ne; -PCT/IB2006/002734

4- ( 3- Phenoxy- phenyl ) -
2,4,6,7,8,9-hexahydro-pyrazo|g[S,4-b]-1,7-
naphtyri di n-5-one; WD 2007/ 029972 PCT/ | B2006/ 002734

154 -

4-[ 3- (4- Chl or o- phenoxy) - phenyl ] -3-nethyl -2,4,6,7,8,9-h
eddByd I-I@Bepzzomﬂaﬁbﬁzéylbﬂllfdnﬂ?-furan-2-y|]-2 4,7 8-tetrahydro-6-

bkt SRR ol ol 5. 4.1

7-na

ht yri di n- 5- one; -
44t[g L aremhenmn) mhanylb6,adimathyl-2,.4.8 9-tetrahydro-
246 @,797 8n9awgéenﬁgbﬁféﬂlﬂhﬁle‘he-5 7-dione;

naphty

2? L{gé(lél %E'@LI:@L g@%@)‘sulghﬁﬁ lft)lrafnlfilé-{il/r;]-?2 (%;lrl

butsdemyemohymn-z,n,e'arwwexah df'b-?y%\zbl 3,4-b]-1,7- idin-
gdﬁ .(3-trifluoronethyl - phengl )-turan- g!yl ] -] 7-naphtyridin
, 4,8,7,8, 9-hexahydro 10

pXrazoIo 3,4-b] -1, 7-naphtyridi n-5-one; -
118-(18- em-lanuez@l-gwmw) -figrian-2-yila7-(2-hyidroxy-3-
3‘9‘51'@1!“*‘3 L&&W?ﬁ%@' 8,9-hexahydro yrazolofy, Arel-7-

tyrl
Eg%ﬁﬁ’ﬂ‘m" '98P=2 yl sul fanyl) furan-2-yl]-
2,4,6,7, 8, 9- hexahydr o-

p4[3(4iClilar dl"mierm’q")"l'f""@“"y}f|"'7"(12""'T}'Elfﬁﬁﬁﬁ-|El=t'_brpholln-4-yl-pr0py|).
$AET R S YeBaBRE R A solol3 4t Z-naniyyscin-5-one;

ht di n- 5- -
SRSty e 2905 2oy
ma ﬁ@hﬁ{tﬁ 'g%%‘ﬂé”ﬁ;m 'T%?alﬁ%h)ycﬁro pyrazolo[3,4-b]-1,7-
[3,4- 20 .

b]qU|noI|n 5- one;

HAJ3-4E oDb-piiemoxypiphenyi] ”B-(315Ltlils‘géltrlgl’-rs%)edzbié-ﬂczﬁ'banyl)-

ZaRTEIRERaRydPpIrRdlon ot € i e P 6,7.8,
dro- pyrazol o] 3, 4- b] qui noI i n-5-one; -

A-Eﬁ%—&yhipmml@mm nyH spxaaomas-zaybpnﬂlmg 6,7:8,9-

BIG[B/R L :one; -
4 [5 (4- }Iq‘gfzo pl:ﬁenb ??fﬂl?gir}ﬁmdmsgr 6,7, 8, 9- hexahyd

2124 BbR- phéno?(w phrécr)ll)/l][b-?4-methyl-[1 ,2,3]thia-diazole-5-
carbonyl)-2,4,6,7,8,9-hexahydro-pyrazolo[3,4-b]-1 ,7-naphtyridin-5-one;

- 4-[3-(4-Chloro-phenoxy)-phenyl]-7-(6-chloro-pyrid ine-2-carbonyi)-
2,4,6,7,8,9-hexahydro-pyrazolo[3,4—b]-1,7-naphtyridin-5-one;

- 7-Acetyl-4-[3-(4-chIoro-phenoxy)-phenyl]-2,4,6,7,8,9-hexahydro-
pyrazolo[3,4-b]-1,7-naphtyridin-5-one;

- 9-Acetyl-4-[3-(4-chloro-phenoxy)-phenyl]-2,4,6,7 ,8,9-hexahydro-
pyrazolo[3,4-b]-1,7-naphtyridin-5-one;



WO 2007/ 012972 PCT/ | B2006/ 002734 155 - 4-[5-(1

H Benzi m dazol - 2-yi sul fanyl )-furan-2-yl]-7-nmethyl --2,4
wQ 8007/089%2 hexahydr o- pyrazol o[ 3, 4- b] qui nol i n- S5PONER2006/002734

4-[5-(1

H Benzi m dazol - 2-yl sul f anyl E-fur an-2-yl]-7-phenyl -2, 4,

6,7, 8, 9- hexahydro- pyrazol of¥ 4-b] qui nol i n-5-one; 5 -

4-[5-(1

H Benzi m dazol - 2-yl sul fanyl ) -furan-2-yl]-6, 6-di nethyl -

-2%4-f5- ﬁ~%&lmmﬁléﬂ9%1%h§i)0ﬂu%§ 2y RloietRyI-3 47,9 %9-

he Hrﬁ'ﬁyﬁﬁ?'%?'fi‘@lﬂq‘%ﬂvl“)s'?%?,an 2-yl]-7-isopropyl -2
,4,6,7,8,9- hexahydro-pyrazol o[ 3, 4- b] qui nol i n-5- one;
--3-(5-Ox0-2,4,6,7,8,9-hexahydro-pyrazolo[3, 4b¥ -1 7-naphtyr|d|n-4-yl) N-

(&-thﬁu‘ﬂ' ?Hﬁ(y‘f%?ﬁgi) @e,}’gawﬂdf@nyl ) -furan-

oXYy- phen
2 4,6, 7,8,9-hexahydro- pyrazol o[ 3, 4- b} qui nol i n-5-one; -
{5509(9-2 4,6,7,8,9-hexahydro- pyrazolo[3 4b}j-1 7-naphtyr|d|n-4-yl) N-
(Bﬁﬁﬁﬂbrm«@ky%ewzﬁgméﬁﬁé'rﬁ'd@“ran 2-yi]-17-(2,4-dichlo
ro-phenyl)- ,4,6 hexahyd ro-pyrazol o[ 3,4-b]q u

- OXbR2 A2 89 hexahy arg pyraTolAlR #okte7napbiyridin4-yhoN-
(3-teifluorametitoxy-phenyl)-benzamide;
hexahydro pyrazolo[3 4- b]qU|noI|n 5-one; 15

?nm DY, o’Iao%wef(é QW 4"]'0[;{3 49] -Jafynaphtyridin-4-yl)-N-

4- ,UPV?'@?@’ oXYcRheayh lpsnmiders 4- b]qw nol i n- 5- one;

_B-{FOKDL, B6)7 j8p9-Hexahydro-p§ o105, Abf-4.7eRa ghdirldin-4-51)N-
3 ghﬂg%’lfo'?éﬁtf%’prg,egyﬂm'&epyr azol o[ 3, 4- b] qui nol i n-

one;

-H- @blm‘pnﬁlda-z(gmzo;z 4,617,8,9yhexdhy dno-RynazploT3pth]t1,7- 2, 4,
n@pﬁtﬁp.&.;ﬂ@yliﬁgsﬁgugnq,eq%%abow 4- b] qui nol i n-5-one; -

2-yl sulfanyl) - f 2-yI1-7-(2-f1 |
#&6 3’0% 1§ Z(g-Oxo}/z 2 lé 7, gsy h%xawd%'g-py%z]olop(m] 1 %f” o p

n%phtﬁrldtﬂ%lﬁﬂﬂﬁiuﬂz-tyi]mémhm& 4-b] qui nol i n-5- one;

(chidieltiah S%s-6xf' 24 TEATRERAETL)
J-nap%wmanzi*yi)zzh’a?ﬁgji}éﬁ é"ig'%'a éﬁ":& BH@ 2 if'ﬁi
4-15-(Pyridin-2-ylsul fanyl)-furan-2-yl]-2,4,6,7,8,9-he

'ff‘“”?i‘g.zm“’*é?g@'%’o“‘"ymWf%“#a@npgf ranfriip vt
( 'ﬁ'Bﬁ 8 DHY-p! QxZBLh?WZ&i‘Qs ienamig ?a[f] i nden- 5- one;
WO 2007/012972 PCT/|82006/002734 156 - 4-[5-(1

- N-ZeGhiono-phenyl) 2-(8-Ouxio-2,4)6, 7-8fmnaagulr&-p%rézc7|o§3,t49]n,7-

naBheRai-4 B dnZedbdditdifdniid; "dacen- 5- one,

- 4-[5-(5-Methyl-1H-benzimidazol-2-ylsulfanyl)-furan-2-yl}-2,4,6,7,8,9-
hexahydro-pyrazolo[3,4-b]Jquinolin-5-one;

- 4-[5-(5-Methy!-1 H-benzimidazol-2-yIsulfanyl)-furan-2-yl]-2,4,6,7,8,9-
hexahydro-pyrazolo[3,4-b}-1,7-naphtyridin-5-one;

- 7,7-Dimethyl-4-[5-(5-methyl-1 H-benzimidazol-2-ylsulfanyl)-furan-2-yl]-
2,4,6,7,8,9-hexahydro-pyrazolo[3,4-b]quinolin-5-one
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4-[ 3- (4- Chl or o- phenoxy) - phenyl ] -6, 8-di net hyl -2, 4, 8, 9-t
W@ 200atyx$rn- PCT/IB2006/002734
1, 2,6, 8,9-pentaaza-cycl opent a[ b] napht hal ene-5, 7- di one;
5 -
4-[5- (1 H Benzi m dazoi - 2-yl sLﬁgfanyi )-furan-2-yl]-7-(ter
t

but yl oxycar bonyl ) -2, 4, 6, 7, 8, 9- hexahydr o- pyrazol o[ 3, 4-b
-]4- -5- %mbeﬁmm&arzeylsulfénw Man-z YI]-Z ,4,6,7,8,9-
h;x R348 201ots ¥ bl b-drig;2n- 2! 177 (2 ivtiroxy-
eridin-1-yl-propyl)-2,4,6,7,8, 9- hexahydro- pyrazol of
&-(:q-cnjdro-benzmlﬂiaml+23lylst$fanw6;-furan-2-yl]-2,4,6,7,8,9-
yﬁl‘ib-giyraiﬂo‘fi‘ﬁﬂﬂ’ﬁ'}’)ﬁﬂlﬂﬂ%h‘ﬂ 5(gndWy dr oxy- 3- nor phol

9- hexahyd b]-1 htyrid
§ é;.,&-ch?o@- Dengathiazol2Lylultany-furah 21177 dimethyl-
ﬂBem;srmdmdrzr-wmbiqaw-b]ciwhann%-blnb 9- (2- hydr oxy-

_g?t?q -biﬁ\#r&{ge%gﬁ&yw b(ﬂnﬁirgicZﬂ(@ %-%%u?ﬂ%%%i)-fu%% |l]o[
244,678 A-exahydnorpyraze)o[Biehiduindling-bnet net hyl - i soxaz

ol e- 4-car bonyl) -

a.fs (6-Meth Sx AR BYAEIMiIANEEEO bRy Prithnl2-griiRR e 7 Bigli n-
h&Xﬁ@Y@'ﬁO@WﬁM%&rﬂﬂwn%&ﬁmeq (i soxazol e-5- car bony

1)- 2,4,6,7,8,9-
-hlepaawdfethpm Hzinind{aﬁonziy]sdlfaiww)aﬂimr-z-g}l]nz 4,678,920 -

‘ h‘éx%ﬁx Wg&i&o@i%n& gycl)lle -(4-nethyl -[1,2, 3] thi

carbon t)-2,4,6,7, 8, 9- hexahydro- pyrazol o] 3,4-b]-1, 7-na
&leﬁhgxy;ﬂ!;l benZImldazol-Z-yIsulfanyl)-furan-z-yl]-z 4, 6 7,8,9-

h@xhﬁgﬂ%-@ﬁr&i&@ﬁ%’é{mn&hﬁgy(Lﬁé? (6-chl oro-pyri di ne-2

car bonyl) -
-?-@&-I&I’e%hoxy elf-ﬁﬁ&ﬁ'&?m alzg-ly?ét?lfadfnﬁkfura?n-na ]rltz}élr,éli,gll,sr:Q-
hexabydyo-pyrazelof3.d]et,8- phenoxy) - phenyl ] -2,4,6,7,8,9-h
exahydro 25 pyrazol o[ 3, 4-b] -1, 7-naphtyri di n-5-one;

O e A D L
&sz@gam@rprmel AzbIuingiin-5-onps_ (1
H-Ben2| m dazol - 2-yl sul fanyl ) -furan-2-yl]-9-nethyl -2, 4,

- @-[5-A-Methyle N bahzimid4 261.2- [s&mn?])wmﬁlz 9@52 @%67 8, 9p

AT s TSR S 2o o4

uor onet hoxy- benzyl ) - benzam de; 5 -
- 3-[S5t Iehlethay 41 - braimidazatisyyisutianytizioirah 2-91112,4,677,8:8h
h@g&hg}uiﬂo.waimup 43141, T d 4t Rl g gaLenzy! ) - benzam
h hyd I b h
ﬁyi-iu Qyzlyap-;s-,(u-methyl D dnzimitazor 2-yisuitanyl)-furanmay]-
2,4,6,7,8,9-hexahydro-pyrazolo[3,4-b]quinolin-5-one

- 4-[5-(5,6-Dichloro-1H-benzimidazol-2-yisulfanyl)-furan-2-yli]-2,4,6,7,8,9-
hexahydro-pyrazolo[3,4-b]quinolin-5-one;

- 4-[5-(5,6-Dichloro-1H-benzoimidazol-2-ylsulfanyl)-furan-2-yl]-2,4,6,7,8,9-
hexahydro-pyrazolo[3,4-b]-1,7-naphtyridin-5-one;
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(3-trifluoronethoxy-phenyl)-benzam de; -
3-(5-0xo0-2, 4,6, 7,8, 9- hexahydr o- pyrazol o[ 3, 4b] - 1, 7- naph

W@ 200768129724-yl ) - N 10 PCT/IB2006/002734

(4-trifluoronethoxy-phenyl)-benzani de; -
3-(5-0xo0-2,4,6,7, 8, 9- hexahy?lr 0- pyrazol o[ 3, 4b] -1, 7- naph
tyridin-4-yl)-N 59
(3-trifluoronmethoxy-phenyl)-benzam de; -

4- Chl oro- N-[ 3- (5- Oxo- 2, 4, 6, 7, 8, 9- hexahydr o- pyrazol of 3,
-413[5-(5,6—Dinhlﬂmy1ﬁidjehzéir£i%azﬂ7 Wylbkifaﬁzﬂaﬂmﬁiﬁa.ﬂiﬁp[ 2

- - - - = ahydr o- pyrazol of 3,
PPt E A5 R S TRy Brgpprdanialt ARy BBans de.
-1-(4-Chl oro- phenyl )-3-[ 3-(5-xo0-2, 4, 6, 7, 8, 9- hexahydro
~Alp-tb-Ghipro-benzoxazolaplsujianyl)futay 2 y pi2oas|7,8)9 ea;
hf_)(??_){&g—_pzrz‘,z%lﬂ?,él,-%]_q#é?(%||§/.3F%|]¢I;O;yr azol o[ 3, 4b] - 1, 7- naph
i din-4-v1) N 20

-3 8B lesboha B yzoiminipest swisulfanyi)-furanz i 8-oxo-
45,647, 88-bexalpfdroy2hl-pyrtSlof2 4=l§qﬁirﬁ>|7ne‘139can%ﬁyuéfa%:id)léihyl
e§¥<% o[ 3,4b] -1, 7- naphtyridin-4-yl)-benzenesul f onam de;

- 4-[5-(5-Methyl -1

H benzi m dazol - 2-yl sul fanyl )-furan-2-yl]-2,4,6,7, 8, 9-
- HelRa(®y @ hlpreyhenzoxazpl-2-yisylfanyl)ifuran-@rp]-725-dimethyl-

2445 !5-! 3, = = ~ i in-5-
oms ?nl?@d)g%qr%-w? Zojo[3:4-blquinglinB-one , 4 6.7 8, o-

-3 BN T TE ey baPhmicazoR Byidiitanyi)-Faran-2-yi-
214,678, Drheiainidrd-yyrazbfc{8)4-bjduinalinS-she; _
2,4,6,7, 8, 9-hexahydro-pyrazol o[ 3,4-b]Jg u ino |i

””” q
-ngg@?@_—igﬂ%&g@@g@g@gﬁ&%ﬁ?@%@ﬁ%@?;s_léu‘ﬁqsrg;u.mmz.-
yi-244,7,88-bexpbydra-pysazoloid;4hjgeinblbi-§wone| i n- 5- one;

- 4-{[55[gég=6hgd_r60ph&wwi1 bR eI FH Yt 2 AR ds A RiT-Rirkhlz-
VRLIRIIIOE2487 5 8- hexghysire-nuiarelold drblasinelin-Ssone
4-[5-(5-Chl oro-benzot hi azol - 2-yl sul fanyl ) -furan-2-yl]-
- 4-{9-[8r(4eChlaro-phenyi)-1-methyl-1 H-imidazol-2-y|sulfanyé]-furan-2-
T S

uor

- i o dazol - 2-yl sul fanyl ) - f -2-yl]-
-a—,t%%%?ﬁr??gs%?q‘%eg ﬂiﬁbsggﬁa)@aag{ﬁgdayéa%ynmfurarszqnb;

1,487 [&9{Hexishlydespyrazolo[3,4-blquinolin-5-o0
H benzi m dazol - 2?{?1 oXxy) -[f ur a]r‘iI 2-yl]-2, 2?6, 7,8,9 10

- 39338 tirtudriethyhr Rk ihilazo 23180 any)-furan-2-yi1-7,7-
dimethydr2:4.6,7:8 9-kexahydior pyrazato[3;4+-b]quinélin-5-ohe9-

- 4-[5-(5-Chloro-1 H-benzoimidazol-2-yisulfanyl)-furan-2-yl}-2,4,6,7,8,9-
hexahydro-pyrazolo[3,4-b]-1,7-naphtyridin-5-one;

- 4-[5-(4,5-Dimethyl-1 H-imidazol-2-y|suIfanyl)-furan-2-y|]-2,4,6,7,8,9-
hexahydro-pyrazolo[3,4-b]quinolin-5-one

- 4-[5-(4,5-Dimethyl-1H-imidazol-2-ylsulfanyl)-fu ran-2-yl]-7,7-dimethyl-
2,4,6,7,8,9-hexahydro-pyrazolo[3,4-blquinolin-5-one
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hexahydr o- pyrazol o[ 3, 4- b] qui nol i n- 5- one;
4-[ 5- (5- Met hoxy- 1

woRk@ennom dazol - 2-yl sul fanyl ) -furan-2-yl]-2, 4, BCTENE/002734
hexahydr o- pyrazol o[ 3, 4- b] qui nol i n-5-one; 15 -
4-[5-(5- Met hoxy-1
H-benzinidazol-2-y|suIfanyl%QWIJran-Z-yi]-2,4,6,7,8,9-
hexahydr o- pyrazol o[ 3,4-b]-1,7 - 4-[5-(5-Methoxy-1
H benzi m dazol - 2-yl sul fanyl )-furan-2-yl]-7, 7-di net hyl -
-Zr[grﬁ,gl-[ﬂwgﬁh?KmMﬁ{idai’Mtﬂﬁlﬂféﬁyf)r-ﬂ]rﬂHLilﬂ]Li‘,zlfﬁ,ﬂ%?Q- -
hérx EM@F ?ﬁpé{!ﬁ%?'f’hsﬂr'@d JfA1Aphtyriding-ons; 1.2 4,6, 7,8, 9

20 hexahydr o- pyrazol o[ 3, 4- b] qui nol i n-5-one; -

- 4-[55(5cMlethylxik-bienzimidazol-2-ylsulfanyl)-thiophen-2-y1]-1,4,6,7,8,9-

(mgq 2zl 1oRa 4! - -2-yl']-2,4,6,7,8,09-
hﬁc’e(gg %r- - py?‘g?g?’gflggﬁﬁl%?%ﬂrégﬂtyriyd% n-5-one; -

7D methyl -4-15-(1-nmethyl -1
Q%Mgﬁh@a‘iﬁi mé@:)(ﬁbhgw)zqimidﬂqu-%yjsulfanyl)-thiOPhe"'z-
YB-24(8,7,800-HrekahglbsLpyrase1opn4 Ml quidlimsidiy | n- 5-one 25

-4 %ﬁ%gﬁjﬁéﬁ@,{@?@bi%&a‘%’& SRy thich ey 246 0-

hmsaéwm—pypgzdoﬁ",éflﬂrwbiaphtwidim%me: -
4-[5-(5,6-Dichloro-1

- B - - - 2, 8, 9-
A e B Ao

hoxahydro-arbbyelaldzbbh Jonaphthyristiné-3-carboxylic acid ethyl

estdrs>- (5, 6- Di cht or o- 1H benzoi m dazol - 2-yl sul fanyl ) -fura

n-2-yl]-7,7- _ _
- 81588 b fatinftazol 23 0GHERYT HOr L iR U 4 Db 34,82 1 1
hexahyde-2h-pyrola]d zbkquinolingt3scartanyllic- dcidathyl gsfer?,
4,6, 7, 8,9- hexahydro-pyrazol o[ 3, 4- b] qui nol i n-5-0one; 5

- 99Lté—-((1$1-ﬂé¢|&awdlazo|-z-ylsu’f nyl)-furan-2-y1]-6,6-dimethyl-8-oxo-
" H benzaim dazo] - 2-y1 sulTany L Lot Ur are by 1282 Sugethyl-8-oxo-
AR i indrnad dovhos i w14
ebterylic acid ethyl ester - 4-[5-(5-Ch

| or o- benzoxazol - 2-yl sul fanyl )-furan-2-yl]-7,7-di met hyl

-193541RBefzSimE52BYS s M AT ARl 2- -0 000 4 5% 9%,
19-octahyidrargi4-digze-gyclabeptaflindene-daasboylit acid ethwl) -

e§teran- 2-yl | _ _
2,4,6,7, 8, 9- hexahydr o- pyrazol o[ 3, 4- b] qui nol i n-5-one;

= 4-L5-[5-(4-Chl orp-phenyl)-1-nethyl -1
- 385 st H befrmaRlazol-eunanlfanyif-furan-2-y1)-8-oxo-
45.,§,7 B,8-1exahy de ! 2H-phndiof3a-bigqaindiihed3 RhbiibbRlié Acht ethyl
eSter- 4-{5-[5-(4-Chloro-phenyl)-1-nmethyl -1
ﬁl m dazol - 2-yl sul fanyl]-furan-2 5y -7,
-di nethyl -2, 4,6,7, 8;
- 6,6nidimetiui@-[h (mathy b1H-hgnpimidazol-ZSytsulfanyl)-furan-2-yl]-8-

oxo-4,5,6,7,8,9-hexahydro-2H-pyrrolo[3,4-b]quinoline-3-carboxylic acid
ethyl ester

- 9-[5-(5-Methoxy-1H-benzimidazol-2-ylsulfanyl)-furan-2-yl]-8-oxo-
4,5,6,7,8,9-hexahydro—ZH-pyrrolo[3,4-b]quinoline-3-carboxylic acid ethyl
ester
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- 4-{5-[5-(4-Chl oro-phenyl)-1-nethyl -1
H i m dazol - 2-yl sul fanyl ] -furan- 2-

wQ kjos@12976, 7, 8, 9- hexahydr o- pyrazol o[ 3, 4- b] - 1, 7PCEHBYw(102734
din-5-one; - 4-[5-(5-Trifluoronethyl-1
H benzi m dazol - 2-yi sul fanyl )-furan-2-yl]-
1,4,6,7, 8, 9- hexahydro-pyraz 65[3,4-b]quino|in-5-one 20
- 4-[5-(5-Trifluoronethyl-1
H benzoi m dazol - 2-yt sul fanyt)-furan-2-yl]-7, 7-
ﬂb-{&{&ﬂetﬁzﬁg?I-T%:‘én&lirigP(?&BY-Q%SQW&ﬁ?ﬂlfﬁié’h-é:ﬁi-ﬁ%)(&' In
4308 -hesabipto 2t nuirplala bit7Inepbyriding Sscarhexylic
duidathyl esteyr azol o[ 3, 4-b] - 1, 7- naphtyri di n-5-one; -
4-[5-(4,5-Dimethyl -1

o A ke S 8- 2
445{657,%@-99}93“@!@,—2 tpyrro 013,4-b]qumolme-3-carboxyl|c acid ethyl

d&&tefi dazol - 2-yl sul fanyl ) -furan-2-yl]-7,7-di met hyl -
2,4,6,7, 8, 9- hexahydr o- pyrazol o[ 3, 4- b] qui nol i n-5-one WO

.fé’. ﬁﬂi%%?%@%-gfgﬁ%goizr s4ulfa1n(§(?)-furan-2-yl]-8-oxo-

445,677 ,8:8-bexahy ts:2Hopyirpid[8/4ab]{ 2, 7fhapRthyridie B-arboxylic

A}ﬁ??i%‘gr%?e‘%;?zil o[ 3, 4-b] - 1, 7-napht yr i di'n- 5- one;

H- ?enzi m dazol - 2-yl sul fanyl ) -t hi ophen-2-yl]-1,4,6,7,8,
»- ﬁ@ﬁr@'«ﬂh@-’ﬁyﬂ'&%ﬁ@[m!M]-@W'ﬁuﬁawﬂ#urﬂ31-3-yl]-8-oxo-

4,56,D8[®hbxahydie2 ; inoline-3- o
P benzoi m d azgl "% )‘;@Wfb%gﬁ}b{ Lglgglﬁgﬁ _32c_:arboxyl|c acid ethyl

%ﬁt?fz, 4,6, 7, 8, 9- hexahydr o- pyrazol o[ 3, 4- b] qui nol i n-5-o0n

e - 4-[5-(5-Methyl-1 .
+9-[5A5,6+Diflisnrot H-benziridazpl 2-yIsulfahgh)-faran 2-\A1-8-6xd- 8
4,83, T8 RRURAAyS-2FCh Mrdicla i b1l 1, TIREBRINYH dlhE-222 RSy lic
acidetbyhesterol - 2- yl sul fanyl ) -furan-2-yl ] -8-oxo0-4,5, 6, 7
Jr@-lgaw,d_rmicﬂbn?m quaiz?._rﬁqb&oﬂa-?mﬂm\thdraht@yﬁ:&ekaox
45657 B 3-heknb ten: 25 Bvrolalartapinolie shoatyylis. asig ety
gedted, 7, 8, 9-

hexahydr o- 2H pyrrol o[ 3, 4- b] qui nol i ne- 3-carboxylic acid

R %s%@i%aﬁ%'mira%ylﬁu.'mvg)ﬁf. R e
hexahysre=2H-pyrrajof3,4-blquinoline-3-carboxylic acid ethyl ester

8, 9- hexahydr o- 2H pyrrol o[ 3, 4- b] qui nol i ne- 3- car boxylic
-682-[2;1-(15!4!-!Bé_nziﬁﬁ?l@izoldli-wiltgfdn&llé-thiazol-5—¥I]-8|-oxo-4,5,6,'£,8 9-
BEAGoR B3 Y 3l il B Bosy L bcka Qi Heter
10- oct ah%/dr 0- 2, 4- di aza- cycl ohept a[ f ] i ndene- 3- car boxyl i
< (59e9-{5-1yBenzintidazo22-ylswWf4rl)-fursat2yl]-8-0x0-4,5,6,7,8,9-

KeRHYrBL AR rrAo)3, 3B haMNA -3 &tboxylit aRid¥thyl ester

- (-)-9-[5-(1H-Benzimidazol-2-ylIsulfanyl)-furan-2-yl}-8-oxo0-4,5,6,7,8,9-
hexahydro-2H-pyrrolo[3,4-b]quinoline-3-carboxylic acid ethyl ester

- (+)-9-[5-(1H-Benzimidazol-2-ylIsulfanyl)-furan-2-yI}-8-ox0-4,5,6,7,8,9-
hexahydro-2H-pyrrolo[3,4-b]quinoline-3-carboxylic acid ethyl ester
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4,5, 6,7, 8, 9- hexahydr o- 2H pyrrol o[ 3, 4- b] qui nol i ne- 3-car
boxylic acid ethyl ester -

WG 2@7/012e1 hyl - 9- [5 (5- net hyl - PCT/IB2006/002734

H benzi m dazol - 2-yl sul fanyl ) - furan 2-yl]-

0x0-4,5, 6, 7, 8, 9- hexahydr o- ZEQDyrrol o[ 3, 4- ]qw noi i ne-3
-carboxylic acid 25 ethyl - 9-[5-(5-Methoxy-1
H benzi m dazol - 2-yl sul fanyl ) -furan-2-yl]-8-o0xo0-

4,5, 6, 7, 8, 9- hexahydr o- 2H pyrrol o[ 3, 4- b] qui nol i ne- 3-car

-de)xgl-[5-¢1 H{BmEMdbzoI@ywuliA@ ?éﬁl’??ﬁ%-oon 5,6,7,8,9-

YR8 & St SO sttt ot

Agn%(% 7,8 9- hexah dro-2H-pyrrol o[ 3,4-b][1, 7] napht hyri d
tRifyeyei1H- Q@Zk!mIdlan9l-2ﬁﬂsuhfanyl)—furan-z-yl] 8-0xo-

&5 BE? sméxemm Iyt oNoEs ALBYetind e B bbx HE Xk ety

| 0XO0
€. %r6 7, 8 9- hexahydr o- 2H pyrrol o[ 3, 4- b] qui nol i ne- 3-car

-?9{5%' i%Ifﬁfgcéirgf{lio@?ﬁlﬁéﬁrizamm@zqmswwmm’fmmz.guy
e Ry rRlof - Ipginsines rearbeulifAsd ey

eﬁﬁﬂ! 3 carboxylic acid ethyl ester 10 -

Bl Ayl st i Sidimisiargh 3-visHfany-furpng2 ylics-oxo-

4ﬂ5 6,768 brlﬁe)&H}fd?%h}m- rrolo[3, - i
[ pyr ol Of 3, 4- 0] qul oM e 3 carbey Y rding:Bpapeyylic
aggq gthy.l ester hyd rochlorlde

9-[5-(5, 6-Di fl uoro-1H benzi m dazol - 2-yl sul fanyl ) -furan
-2-yl] - 8- oxo-

- 9:[5:(6 H:Benzennmwmv—nzcylawguvl%ahfénﬁzﬁlph[é-diduemlﬁ&bd

c .15 acid_ et
4; ﬁgﬁ{,ﬁ rgr2H-pyrrolo[3, 4-b)iqu|nolme-3-carboxyhc acid
H benzi m dazol 2-yl sul fanyl)-furan-2-yi]-8-oxo-
4,5, 6,7, 8, 9-hexahydro-2H pyrrol o[ 3, 4- b] qui nol i ne- 3-car

- Qc[ﬁy(ﬂ FhBaUZGIMIda;bl-qusaIfanyl)-furan-z-yl -6,6-dimethyl-8-oxo-

H-Imd I n-2-yl sul fanyl) -fdran-2-
9.']&,2, Jleg(ag %@yréﬁg 2’b]qmnyolme-3-ca¥'b2>xamlde y
hexahydr o- 2H pyrrol o[ 3, 4- b] qui nol i ne- 3-car boxylic acid
et hyl ester -

- Rl ééﬁzl?'ﬂ#@aemetb[OWéhH-b&n;in)ldalsz}ZGylsﬁlfahM)&umo-zélyI?SG

oxd:4s 87,8 9:hexahydro-2H-pyrrolol3.4-blavinaling deashoxy lisacid

ethylhyelstaster - (+)-9-[5-(1
H- Ben2| m dazol - 2-yl sul fanyl)-furan-2-yl]-8-0x0-4,5,6,7

Gﬁéﬁrﬂﬁ{fgﬁ%%%r (52b b ronfd ey BBSniha abzmiyé-yfsu?i?anyl)-

et hyl
furan-2-yl}-8-0xo0-2,4,5,7,8 ,9-hexahydro-pyrrolo[3,4-b]-1 ,7-naphthyridine-

3-carboxylic acid ethyl ester

- 9-[5-(5-Difluoromethoxy-1 H-benzimidazol-z-ylsulfanyl)-furan-z-yl]-s-
oxo-4,5,6,7,8,9-hexahydro-2H-pyrrolo[3,4-b]-1,7-naphthyridine-3-
carboxylic acid ethyl ester hydrochloride
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25 -

(-)-9-[5-(1H Benzi m dazol - 2-yl sul fanyl )-furan-2-yl]- 8-
wW@®7419756, 7, 8, 9 PCT/IB2006/002734
hexahydr o- 2H pyrrol o[ 3, 4- b] qui nol i ne- 3- carboxylic acid

ethyl ester - (+)-9-[5-(1
H Benzi mi dazol - 2-yl sul f anyl 163 ur an- 2-yi ] - 8- oxo0-4, 5, 6, 7
, 8, 9-

i‘&-ﬁ-ﬁlﬂomﬂ birbeozivjidiazob2 yisulfanylpfirana2 ytj<g-oixo-aci d

zf Is%yg,se%kﬁal\{\odr OQZ{ ;%%'3702[3 4cgfq|ul?%g n%- qggr A&xy}c acid ethyl
d&tBenzi m dazol - 2-yl sul fanyl ) -furan-2-yl]-8-0x0-4,5,6,7

, 8, 9-
hexahydr o- 2H pyrrol o[ 3, 4- b] qui nol i ne- 3- car boxylic acid

PRt Ry Ry D18 5-clore: tH-hewaimiazoL 2 yle s fyranszryil-

-Bxpl-z 4{5,'D,B§9-hexahydro-pyrrolo[3 4- bﬂ-1 ,7-naphthyridine-3-

6, dr o- 2H—pyrroI03 - b] qui nol i ne- 3-car
BWWL z?tﬁ'@l Yaﬂﬁys terester -
8- x0-9-[5-(4,5,6-trifluoro-1H benzi m dazol -2-yl sul fan

[)-furan-2-yl]-
za-éséj-nmoez-% b%eﬁelyzimidatbbz-rygsﬂu|ﬁriy5l)1-flh]aqu2-lmi8-m03- car
t t - 9-[5-(5- /- ]
8Lt o Ra xSy eV aIaa LT Jhoapbinisiog-sarboxylic
foifl, éihil &&rh@@ﬁb&ﬁr&rw pyrrol o[ 3,4-b] -1, 7-napht hyri d

i ne-3-carboxylic acid ethyl ester hydrochlorlde -
9[5(1

-’_%-%g{bz-gi[gi(g%ﬂub%m&*{{(f—‘?lqyl;tgﬁzfiﬁ'lri35‘2'0%:é/-)l/]s.—u(?fa?fy%i-ﬁtanyé-yl]-

4%55,15879-&eﬁahydﬁdl2ﬁl-§¥ﬂﬂld{3[4-5]rmiﬁdﬂhélﬂb‘&fﬂ&ﬁlﬁr&i‘ﬂ&!thyl ‘
boxylic acid 15 - 9-[5-(1

¢$t8Enzoi ni dazol - 2-yl sul fanyl ) -furan-2-yl ]-6, 6-di met hyl
- 8- oxo=

4,5, 6,7, 8, 9- hexahydr o- 2H pyrrol o[ 3, 4- b] qui nol i ne- 3-car
-tﬁ}[@-(ﬁ-dmIoro-e-mﬁthﬁ-miﬁemimmzimb&yyItuIfanyl)-furan-Z-yI]-S- -

S Eb TS B e xmirag o Anuine ines prkarhonyie agic

etﬁ?[agt@‘-l ic acid ethyl ester -
-tert-Butyl oxy-9-[5-(5-Di fl uoronet hoxy-1
H benzi m dazol - 2-yl sul fanyl) -

R et SRRl Rl

fur&n-[ziylﬂ-"&-&(éim,sme,@ﬁéi(a dro-pyrrolo[3 y ,7-naphthyridine-
H benzi m dazol - gl sul fanyl’) - furan-2 -y

Hearboxylic acid ethybestardr o- 2H pyrrol o[ 3, 4-b] - 1, 7- napht h
yridi ne-3- carboxylic acid ethyl ester hydrochlorlde
30 WD 2007/012972 PCT/ 1 B2006/ 002734 163

- 9-[5-(5-Chloro-6-methyl-1H-benzimidazol-2-ylsulfanyl)-furan-2-yl]-8-

ox0-4,5,6,7,8,9-hexahydro-2H-pyrrolo[3,4-b]-1,7-naphthyridine-3-
carboxylic acid ethyl ester hydrochloride

- 9-[5-(5-Chloro-7-methyl-1H-benzimidazol-2-ylsulfanyl)-furan-2-yi]-8-
oxo0-4,5,6,7,8,9-hexahydro-2H-pyrrolo[3,4-b]quinoline-3-carboxylic acid
ethyl ester
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- 9-[5-(5-Chloro-1 H benzi m dazol - 2-yl sul fanyl)
furan-2-yi]-8-oxo-

W@ 2®7012978, 9- hexahydr o- 2H pyrr ol o[ 3, 4- b] qui nol PCEIERR0@=N02734
boxylic acid ethyl ester 5 -
6-tert-Butyl oxy-9-[5-(5-chloro-1
H benzi m dazol - 2 yI sul f anyl } &4 ur an- 2- yl]-
8-0x0-2,4,5,7, 8, 9- hexahydro-pyrrol o[ 3, 4-b] -1, 7- napht hy
-rﬁ-tertrBlnyIoewr%-{)&-&(&-|cd?|Im-’d—meﬂrwlMkbbenznm|dazo|-2-ylsulfany|)

|
AR B Ri05 7, SrhexAlWAre yaTRIL Ablgl Zsnppthyridine-
Acarboxylie &ibdthjyekster 2H pyrrol o[ 3, 4-b] - 1, 7-napht hyri d

i ne-3-carboxylic acid ethyl ester hydrochl ori de -
8- Ox0-9-[5-(5-trifluoronethyl -

oo L f > )
PRECRSE e bay "}'Ps#é Zyisyatyidvrans2 ke
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and also the addition salts with inorganic and organic acids or with inorganic
and organic bases of said products of formula (l)

26. A process of preparation of compounds of formula (I) as defined in the
claims 1 to 24 characterized in that

a/ an amino pyrazole ( X= N) or an amino pyrrole (X =CR7) derivative of
formula (Il)
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wherein R1, R2, R7, Y, Y', Y” are as defined in claim 1, are mixed in an
alcoholic solvent at reflux temperature to produce a crude compound of
formula (I) that is then optionally subject to a deprotection stage and/or a
purification stage and/or a salification stage.

27 Product of formula (1) according to any one of the claims 1 to 24 for its use
as medicament

28. Pharmaceutical composition comprising a product according to any

one of the preceding claims, in combination with a pharmaceutically
acceptable excipient.

29. Use of a product according to claim 1, as an agent which inhibits an
Aurora kinase.

30. Use according to claim 29, as an agent which inhibits the proliferation
of tumour cells.



30. Use according to claim?29, as an agent which

inhibits the proliferation 20 of tunour cells. WO
wQe@700p2072 PCT/ 1 B2006/ 002734 167 31. Use of PEI/IB2006/002734

product according to claim1, for producing a

medi ci nal product of use in treating a pathol ogical

condition. 32. Use accordint o claim31, wherein the

pat hol ogi cal condition is chosen anbng cancer,

psoriasis, |eukaem a and lupus. 5 33. Use according to
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product of use in treating a pathological condition.

32. Use according to claim 31, wherein the pathological condition is
chosen among cancer, psoriasis, leukaemia and lupus.

33. Use according to claim 22, in which the pathological condition is
cancer.



