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WD 2009/ 077680 1 PCT/ FR2008/ 001384 QUI NAZOLI NEDI ONE
DERI VATI VES, PREPARATI ON THEREOF AND THERAPEUTI C USES
THERECE A subject-matter of the invention is

W2 2R8BT7888di one derivatives, 1the processes  \itd/ER3008/001384
they are obtained and their therapeuti c appl.ications.
5 The invention relates to qui nazol i nedi one

diﬁﬂh)t@‘i.wmdfd}z SERW/?TIVEQ' bREPAﬁA?iONﬁ*FFEﬁ%tEﬁhW PUERAPEUTIC

DE7). Some of these derivatives also iInhibit
phosphodl esterase 8 (PBEHS THRBENodi est er ases ( PDES)
are Nliub ReehatbRbf HRZini@Riohas F@f@lﬁfék@ﬂr%dfoﬁé défi@atives, the processes

wheSBT ey %ﬁﬁ%@%ﬁgp i W B SR %S anos  ne 10

3", STheromeepkios retates) tcse;r.madalinedlmeseelgetmest whirhvare inhibitors of

n{%ﬁb al%ﬁeﬁase @W S;F.’Jiﬁé &t fﬂg% 88&\@9\?% algéAWtb?%og%le&terase 8

éb essent e in cé

). invol ved in numerous phyS|oIog|caI processes. The
i nhi bh&épﬁad:@&e%@§ppﬂ§t§§3ta% apBacdlblaf e&r'\z%ﬁé%d rQéboﬂQable for the
increase in 1 ntracell ul concentrations

hycleRlisis PESAMP (RYFie AcepRSIng3 &-MapoRkasPhate) and SEVP oyl guanosine

3’ lﬂﬂ-ﬁ‘&ﬁhﬁhdépﬂhbteqn sed&wdﬁﬁl h‘v‘\@é@’engér‘émtu edivien ivtive d5'-monophosphate
ncr

TR LY S AR G P, o R SBTa Rl G 3ionelih Raiays and are

:nscdvm:hnbmemtha physoicgical poicesselsodi est erases  appears to

be arps E’Wéb@ﬂ go@ngﬁSQeétgraggg i F&%E@”Sy 9k H&%é%g@) intracellular

dlsease

capgenigains 26 AMP-anG sBMB; teskiing in (IR GBeRGE RelbEPR sbEhasPEONylation
péthﬂﬁyé’ﬁmﬁoﬂ%@r iﬂst/arfé% FHRGGRE UWeborR88NtrHe aﬂgre%e in the intracellular

oBBOTGHP o MR o BloRBaeNg eREie: BHENqtey Bpesprodiesterases
ambeats fogbie: $hmdrrhaing bBpprbagh irﬂm’eytréﬁtmbﬁtt Uff wriclbeligeases (Bender and

Bé%i%gﬁac\?gﬁéa{ls(ﬁg@/ eﬁ] gllag %2% 'I‘?\% %to¥ EH%%PIEPdlesterases are
thiig pf PBEest aBdlerapeuticlagents andrqsqs‘@dnactologmm trmis mor e
genefso }ﬁgiec RyReR fg%rﬂl%g%?%oh;%}ga\ﬂ?éé'téw h%}%“ﬁéeri Riehfifed. They are

formo licing varlan and
dighauiphed |by trp@'\,prlmqrg Glrgstursg thergpibsiyage spg@ml'@rand their sensitivity with

reBhRY R&Pbus eﬁéct&'ﬂgeérﬁplﬁh"bttors (s%@@ﬁ& f&%E@%cﬁQ% B%posed of
DE7 and PDES8 s%em fical droﬁvse cAMP

O AR PR CAE rPiEsPI MIRHIRGR Jrsuoe Eabe IbOTSRlping variants
(BReBEST iamdr Bﬂaﬂﬁeﬂ’haldnétwét Revi, SQDOG)TEBBPDFEE?BQGSO Hztnd LE’@E@PDE?APharmacoI
t i stinct genes. uman
T'%Kﬁ’&!ﬁ [4dt8, 1@‘?%33%& of . Chem . (1003) 268,
129ZBDEQQ-T§2E7 Bt PEXES splecificdly BdalyseCidiR and POED) PRFEDS, and PDE9 .
et al., Biochem Biophys. Res.
%g'}'é%h”%@bs@\c?f@% 1271-1277) and hunah PDE7E
( SasH famllyaﬁ‘D 7 B @@r@wtag ypigssofomes PDESAmNe PDE7B originating
fr&ggp@)j,,st”?c;{]genQJS 583 Gardner et al., Biochem
Bi ophys. Res i(\léj 272, 186 192
sel e"c‘*ﬂ"ﬂ%l"?ﬁ?ﬁ‘oﬁ”bﬂ@& et Al ﬁ'?‘h%@@ha(é?% n$2%r$2932; Han et
al( KmBief Cheln.! 185F) @72, ﬂM@T—dBiETlWVb?%t?alpl‘Blochem Biophys. Res.

é{ﬁ%ﬁﬁﬁf%@ﬁ%%ﬁ@iﬁb 5% Fuleh PITE Betmee Al Bithar. Biophys.
Repldarman. y@OOG);tZQ’ 1,25 %5- ’.Bﬁib\ﬂmtﬂmr ePBE BiocHpE BidphysdRes. Commun.,

QB}%r ar s?g@ %e(l)é)c%%glg ggr% é%F R Wg %éh%gﬁégéstﬁnt%l(mhof 0.1to

i mine s
0-5f ikhend uﬁg§ tq"mz e!JM’mSpectlvgly abhey eatalytic eppnt e@fsE@EiTIB exhibits
apIpF@qrﬂHt%@'@ﬁA %m%%%%dﬂﬁltﬁgt%@po@g heart and the

ne S. hree variants have_ al so recent é/
been hr@%rﬁn"ﬁn@dvar@néﬁrw%z never & PRE7Rr UYRE7ALtande PPE7TAS are
(2006) 31, 207-229). 5 The tissue distribution
profiles for PDE7A and PDE7B are very different,
suggesting that these two isoforns have distinct
functions fromthe physiol ogical viewpoint. Wile
PDE7A i s copiously expressed in haematopoietic cells,
t he | ungs, the placenta Leydig cells, the spleen,

o o "



10 and the nuscles of the skeleton (G enbycz and

Smth, Drugs Future, (2006) 31, 207- 229). However,
coexpression of the messenger RNAs (nRNAs) of 4
VWO 0BDE7B8s observed in son® tissues. This i @EE§2008/00138
case in the osteoblasts (Ahlstromat al., Cell

Biol. Lett., (2005) 10, 305-319) and in sone regl ons

egerﬁtﬁg%ede%ﬁ)ﬂin ? RN ﬂ'feei?rﬁmﬂfe H%%m @fd e xhe uhgs, while PDETAZ2 is

Ty
sbbie i coprasped ém the HBLIDSSS bF e alﬁeﬁet STRANELLP ol h8%ganeys. For

Ok 4 A8 FdEintiabeselidentitgd (@iembycz and Smith, Drugs
ﬁrﬁ?’é *{ﬁ#ﬁ?%%aﬁ{é “Ma?‘%r , §ngpsé (2001) 40,
murez(ﬂa)o ¥y @87122Parri et al., Neuroscience

5 132, Th%l?lgsdblﬁﬁétnbdtﬁncprdﬂrasfqr PREI&mandr 8@§'7§f alfeh ery different,
S?Jrgalgsntlnan F'VX tﬁ t |hs§ OH%EEI}%%; ;&e&ﬁ‘r’t@é’ﬁﬁéﬁ @.ﬁ;gedhe physiological
Vil ot whutemoﬁmnm copivesly eKpTRESA%E hasmatopgiglc Gls. the lungs, the
QT%R%?‘I ah rc?e%lgh%w éHrQ lfh& ea%ﬂﬁg" ﬂIUe@ﬂ.ﬁ the kidheys, and the adrenal

acco

dors t or |
dlardsy ayosg mgpmgsmw |P@ﬁ?ﬁelsn¢g% %f &Fg%g ﬁ%shé%frt the thyroid
10 %—gflﬁw%t @Hs Esebﬁufe'\/éwéve@ﬁ @1emby|8w raaﬁ@mtl"( D093 ang; ﬂ(gggey 31, 2;)7-
e es-lrisar e DE7
32, HQWWl%PreS?‘HB OE}%@F%SGB%%RE? RNﬁgfngPr ess? dP M IIS
btf!;eWéEiOiﬂ anie/mrme@yrms is ihecnasmlraltheerpﬁtecp{éqxqthAhl%tg}m et al., Cell Mo

NARE (P | Nd SA™ RERIAS! ot tl(uec»lb‘rduh sdverd areas of the
Bl Lyt o] O RRARD RN B RRRIS o U |
28X, Wegm&@gyruSetherraﬁjorlwqurt{wg oMpS ét‘@ gtcﬁé %%%ﬁry system, the
15 tﬂg{ﬂ@ prlu{?ﬁ(er&é{ AL8ei o %Bethéléﬁﬁu!adﬂdomwiynﬁudar ek of theshippocampus
c

|ence 199 848-
emrq et amnarqsg@@zgo %%%?X E‘i etal, %é‘-}(r%c.@ﬁce (2005) 132,
Fr’ffa 'iH)|contrés¥0912éomé%%eas%ﬂthh%ram $mlyt Ane(of dne two isoforms is
Pha

pmaaeq Jnhglggénlyéﬁ OléréA of ﬁﬁ} %Fésmﬁ ese thlﬁ RERY ALElei of the brain
SR, MaKkewisd, @hé mFtMnas pfalPBEZ;Bwe%Déeséﬂt @tsmg{hﬁorg%atr%qﬂngﬁn the nucleus

39 ObS”“C“ ( $1ep/e, aghile the mRNAs of
20 PERRSARRIt X%%’_‘é éﬁ%%é@@é% th&RBhus i

#DETH are mﬁde@pteag@@,re Mm@ép] @%%g%é%%gﬁﬁﬁ(ﬁﬁgm IF§eyes Irisarri et
9 NBSropgbieyZoRdap Ll Tonas) vessel s (Smith et at

L279- D’Zlgg))roternh%DlEZﬁ. |s|Ov§e|c{l|th8H-'l,‘sa1acﬁ) DYSLS T rympgh?og&& &gﬁchlal epithelial
RERIAES, UG tﬂBl’olbla‘%ﬁél !aﬁd absingsits (Siith atheb, Ammn £hysigh &ipg Cell Mol.

and | ts potent) Lo b ébt‘ﬂ’%atTvDEm might play a role
25 [Rhysiebc(Z083) & b12Ra} Seyoll Feg’to S Fuggent tat,
Fi%g'?ﬁe a&ﬁﬁﬂaﬁ%?ﬁgmoemm oinast al nStNIEPI@C\?/E;e |(é$@l @;B déieegé‘sse lavas et al.,

[ENRL SRR o dHERNGYNERaEM o). NCliflaxh ImAREIASEO02) 128, 460-496;
R L T b 60 FoBbCiERar o s
F%%Fgéggﬁlcgﬁ)%%ﬁép dté@m%ﬁﬁ‘élero%eih'thé ipathogeneginat astgma and chronic

f'erin rom chr.oni c..| h
30 | ehstraeliviea pUMCSENIEIHEasH Yo tetien Becr HEBHRHS, fongr end COBH),
An3hé: é;s}tefé ‘he'uPBbm!st alvesiar Rcfophagss, arasalls dftibe smooth muscles of the
expr essi on

ee, et al | S | Physiol.
1airwayB7anEB Rylmonap; Y?%Pl?o@é“ ithy et ﬁlas?'&%eé}nbg{ﬁ@ﬂ L&@d)@:%]l Mo ysiol., f
ga@b@ﬁ%& n_29b-18e). Mhet letalizatidE/d PRETA ap@'p@fdawmaéw Cs"s and cells

90 ti nmes r p lin 0Ly est that
chel e s B FLn P e Lo st 02
5' waﬁmyhmmtdre@kmmm(gnmammlwﬁm ipihe fgld ases

te m &Wﬁyﬁﬁéts (WO
?'68%@ ?d '"éggt %ﬁ%%?ggéog@%ech ygl tordq;I the WSU-CLL B
PDE7 Thelumelein RD&7Aoksealee perrReshin X%ab/”’cpﬁ Boplost' s of
CLL-PBMCs but it is wthout effect on PBMCs of nornal
subj ects. These observations suggest that selective
10 inhibitors of PDE7 m ght be effective in the
treatment of this type of | eukaem a. Sel ective
i nhi bitors of PDE4 increase bone mneral density in
the rat and the nouse and their effects appear to be

P - T




10

15

20

25

20 pharmacol ogi cal activities of various inhibitors of
PDE7 in nodel s of neuropathic painin the rat,

suggesting applications in the treatnent of v
Wiy p@89/077688i n and rmore parti€ularly in that ?fdﬁyﬁzooa/oows“

neuropat hic pain. A subject-matter of the present
invention is in particular quinazolinedione 25

Iyﬂﬁqb%ﬁ{a Xﬂsin?%aﬁh fg@%‘@%@%ﬂlégﬂ?&hhg@ Sftr@ﬁ E%BEﬁ’zp lymphocytic
legisagroigt iTveatmentaf ?hepWeSd-étpéh s %@1 %{;g? t%’g’?‘ig%'}'b'tor of PDE7,
sn%%ﬁsgﬁngé Oé}??)res-gt&fﬁ sHIFEAA MBdd et @f Céle Signaén(200R) i1, 277-284).
FarTROTS.( itnan peare e fgh: the) YPigsdioh ! f i j pigfeih \PDETB is
aBQf@Q/ﬁ%—@@@t&Q@%ERﬁ@%/lﬂ)@bﬁBheral hlowmreqanonu ear cells (PBMCs) of
p%l qu%sgﬁ@ gom c\ﬁgorﬁé grprg:hgﬁytﬁ: Igﬁﬁﬂﬂé LL-@'B‘M@ tha® in the PBMCs

at o

isotated frpdr tb\getrloact oimormaﬂ @mbjggtp n&)g;@gﬂlg 6%&55) gﬁ[\gﬂg}& a selective
rgntﬁtlép of @RE§ (ﬁdl.gé)s |r?¥%59§]dl§b!éncﬁahpway ﬂ’fe #popfobis@l)CLAMHREMCs but it is

\nmyoutleej‘fqgh en §1BMes ef ﬂgm%%gjggtltslo UB?SS% ot%eévax gﬁ% %F%é(e%g that selective
n%lﬂfé?s o@é@iw@')t baldieytivedn maotreaimenbufahisyymgwha@m

opt i (%ﬁ}arq}/ Iye gﬁ‘ﬁgpﬁ &&@%Tc@sgat{)%l mg‘{eg%igdensmgrh the rat and the
nﬁcﬁ.l%beamttﬁelr ’éﬁectbyabmertoabe)rrelated o ﬁa[‘%l@'ﬂp!‘htlrbﬁli\e actl\gty of the

E’ %L%’r%’ to Bym%’% Itlrﬁ St?égg&fuﬂﬁe Ostéotidsts Wilyamboley kt al., Biochem.
F‘W@'Rm@wom BA3HIT: ek gt @up P ﬁa%rrn%gclﬂs%gdg)% 477-483;

%lﬁ%ﬁgﬁg&: ?IonBtﬁ'néW begen7 an)TIB12)5 A RDETChc®by baskpeen detected in

csteniasts (Wt@ﬁ‘éebf?IUb t|IIGI\tAﬁ|§,g!+oé5ﬁtto ”(%8%(@rs%g*ﬁbg%gﬂn?reasmg the
;%Muiaﬂeérwenwtmnof mmpnmeemnmm afr RffR(.Jike tae q@bnégs, of PDE4,

I'HPE?/ U)ég‘?l%a ective in %t eGE QMR of 3eopEtia BRPHSREPESsis”

Furthermore, recent studies (W02006/092691, W02006/092692) report the
pharmacological activities of various inhibitors of PDE7 in models of neuropathic pain in
the rat, suggesting applications in the treatment of various types of pain and more
particularly in that of neuropathic pain.

A subject-matter of the present invention is in particular quinazolinedione
derivatives, which are powerful inhibitors of PDE7, or inhibitors of PDE7 and of PDES8

according to the derivatives, their preparation and their therapeutic applications.

The subject-matter of the invention is compounds of following general formuia (I):
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(C_Hz}q N .
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N a hal ogen atom ~ a hydroxyl group, 35 ~ a cyano
z group, ™ an -SCF3 group, " a nitro group, WO
2009/ 077680 5 PCT/ FR2008/ 001384 ~ an oxo gr OF%T FrRADS/001384
WOSEO)0eZ768DKy|  group, an -S(CGJ0 -heterocycl oa (
group, an -0-S02-aryl group optionally substituted by
one or nore hal ogen aton(s); ” an -al kyl am noal kyl or
-cycl alhéwl am noal kyl group, each optionally
subsPWled 5 on the end alkyl, ~ an optionally
substituted sul phonam de group, ~ an aryl group or a
het er og ¥;Bre9ér%‘ﬁn h}ngrcﬁ@icﬁl adheterpatyegnegPinonocycl i ¢ or
pol ycyclic and in addition optionally being
substituted by a (Cl1-C6) al kyl group, by one or nore
5 hal og,epg@épwgeﬁs or by a (Cl-C6) al koxy group, 10 " a
het er ocx)g oal k gr oup optionally substituted by a

(Cl-&8) PBup, ~ a (CL-08) alkyl M arou

' sulelsi i 8) roup, an aryl group, a
OFt I”i((igf ofl{(ﬁn F?;Cm Tzzglw@ g?@ﬁﬁs@fﬁ m:iq)sa%ﬁg?gikjdompnally being
(gﬁgaop H3e'E h%l "J(@P

en ato or by one or nore
shipstitated Ibygr oup(s), 15 - a heteroaryl group, - one or
10 nore hydroxyl o8k hgdroiigetuptsln be substituted by an
aryl group itself o\ptl onaIIy substituted by one or
nor e hal og@PeREYRsYOY

- a heterocycl oal kyl {O4P
optional |y asqab-ﬂﬁ hlhb;qcbrbyp optionaty RabE %tﬁa bgrank@y.%
Cl-C6) alk O NRbRc group, ™ a

( ) {?ﬁ &?bﬂﬂog@ ro@. C( ) group

-C(O ORc gr oup, N a (Cl-Co)
al koxy agoptiallp puthssitided §ﬂ31s §i'ﬁy & - an

15 am noal kyl group, - an am nocycl oal kyI group, 25 - a
cycl oal kyl grou - a heterocycl oal kyl group, - a
monocycRi ©PHRSEPIS ycycl ic heteroaryl group, - one or
nor e p)é enGftéip(s), - one or nore hal ogen aton(s),
30 - ) al koxy group, - a -C(OORc group, - a
C(O)N ’ - an oxo group, and/or - an aryl

group.aéysabfgrmmtl onal |y substituted by one or nore
hal ogen m(s), a cyano group, a (Cl C6) al koxy
L

group™ & f oal kyl group and/ 2 K ise by an
groupm & (8a-CsD aﬂw&lgfal-'lky‘PPtGP%' p,sugﬁ'talﬁd %I gr_\(g\llul-é)2 o ° Y

?@? W@B%ycl oal kyl group, each WO 2009/ 077680 6
F 0 '1384 g |1 aI Iéetgbltlgst ituted by - an aryl
gr oup,= an $2R4a gEEYRiIHIRIC Ut ed by one or nore
hal ogen  at @Hy8logen aln;ma (Cl C6) al kyl group, - an oxo
5 gr oup, a (C4-Ce) alkyl group optionally substituted by one or more halogen

atom(s ) by one or more hydroxyl group(s), by an aryl group and/or by one or
more cyano group(s),
a (Co-Cs) alkynyl group,
. an aryl group;

20

30
- Rj represents:

m a hydrogen atom,
s a halogen atom,
m a hydroxy! group,

35 m 2 Cyano group,
man ~-SCF; group,
m a nitro group,
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5 - one or nore hal ogen aton(s), and/or - a (Cl-C6)
aI kyI group, which can itself be substituted by an

rou and/ or an oxo group, ™ an -NH CO NH

75550 NH CO- NH- het eroaryt group or an E%FQIZOOS/OOBM
NH-(Cl C6) al kyl group, each optionally bei ng
substituted by one or nore halogen 10 aton(s), by a
cyanPag b ouB.y a nitro group, by one or nore hydroxyl

b Cl C6 N
Lot 8 Sk e o
nlayorn(s
ox0 oL y?;@( |ﬁtu g ?ﬂ(ﬁ 2 fkyC rgac%rééﬁt'on lly substituted
gr OLFp'i"%) al ?'in% IR AT P@?? Pnip %y éroﬂgr or F1aF0gen
atort(nstheandl/atkwl by an SO2 group, " an -L\IH-COHarbe group
opti ona ei n
o Wanb edﬁ@g@édb%&maféun&{omrdee@sn p y g

one or nore ato n(s); 20 or else
R3 fairgdrylngtonpAor & b%‘legﬂ,%dl gféuh-etf‘@r éaiﬂygmgpo%ng monocyclic or

opti t Myl b
(?:1 %g%yg?ékaﬂdlhﬁrdggiﬁbﬁ%{aﬁdnaﬂr ®%g%8tlttaﬂgt§?gyab$1££ar ))/l group, by

gr mﬁ?e\ﬂ‘il"lcﬁggé gepla F ys% T 9(@[ koY 8(PUBne or nore
hal agehetaytshlkyl grRa‘p mmnes;emtsmtdoyw@gmcatam graup,

' ?)e(gr'g%gg{)ggra@] é&&nge'%%zg %hb&ﬁﬁ%@?yé? ;al kyl group

optl onal |-pngwhstdre bai@delbytooﬁe) or nore hal ogen aton{(s),
one ar,
a'%}&e?rtﬂ (Aﬁﬂﬁﬁ c&rscﬂé‘?@oshﬁﬁédqﬁy one or more halogen atom(s)

heterocyclo koxy group(s) or by an
30 & %P&ﬁ’%ﬁi’y‘éfﬁﬁﬂlgyf’%ﬁ)stltut ed by one or nore

hal ogen atgwetsrbaryigfoag; C6) cycl oal kyl group, a

(G e Wl 50 P 3 By v

at onfsself pptictally siRstifuded by et sr mote/thioggematan(eh or a

5 R SV UOTOR Ao o

PCT/H 2603 Ab@l1IBeYP. or then Rb and Rc form together

vvltrhgb((lg Nﬁb@{g@go@omto which they are attached, a
pol ycyc |c het eroaryl group S%Fa het er ocycl oal kyl

gr ouma -6(Q Oilﬁcaaﬁaumowbr@s%(ﬁ%) fendent |y of one
anotms(crtg)%lmt/@mm optighally subistitt&d Bg under st ood

that mtn - " represent, independently of
one anot h@parfnﬁgalg%gﬂ@pl 2 or 3, it being understood

t hat, whemnmmisogyckatkyt giobpn or equal to 2, then the
R2 groups aL ate 10 carbon atons and can be
di fferent afryglr%%%xg&gﬁot her and, when p' is greater
than or edukatenooycloallkyhgrouphe R3 groups are on separate

carbon at %oflﬁ% F@t?\'ﬂ?ﬁyc%lfcfr?eﬁ@rﬁéryfér%ﬂb one anot her; -

g represents bei ng under st ood
that, wherPng Cf mpre hyOXy!IgsoUP(s). nj t r ogenous

het er ocycldne dmsae hgrobaﬁlgﬁﬁn(gp the nitrogen situated
inthe 1 po(%zt(%?n of the
2, 4- di oxc-@ Akowt 9™9HBdr oqui nazol i ne ring systemis
no | onger- rCidyeReapoup,s of the type: RI R4 n
- a -C{O)NRbRc group,
- an oxo group, and/or
-an aryl group, itself optionally substituted by one or more halogen
atom(s), a cyano group, a (C-Cg) alkoxy group, an -O-haloalkyl group and/or a
haloalkyl group,
x an -O-cycloaikyl group, an -O-aryl group or an -O-heterocycloalky! group, each




r represents the value 0 or 1. 20 The conpounds of
general fornmula (lI) can conprise one or nore
asynmetric carbons. They can thus exist in the form
of enantionmers or of diastereoisonmers. These _
wehangd/ormese or di astereoi somefs, and their m fﬂ/@%?oosmmsm
i ncluding racem c m xtures, cone Wwthin the
invention.. 25 Due to their structure, the conpounds of

Og&%@gu%ﬁ{ﬁé (1) can also exist in the form of
r or atropisomer type.
of 1 or mul aa| 3k arouh deExIRIOTAN PRSP B SHAcds Taro "ologen

addi t | L& | §up Such addition salts cone

Wi t hiahc’%kﬁi&]i t?'?\ﬁ/%&#\q oﬁ:z.aﬁ#hée%epsal ts are advantageously

pr epar ed wenipxpl&uPaceuti cally acceptable acids 30
5 Dbut the salghg oPhncpd htbgércaidm(s) and/exanpl e of use in

the purification or separati HOEs aryl group

general f orarri@1acﬁ()I%‘kyzlgg%'pcgvrpi&wg%qw?t%@ft Rg%;ﬁﬁgent i oﬁr?f o

The coHuppwndsoarogeneral fornmula (1) can also occur in NH-CO

the cryst jne 2 047 Q8. IHeb089 GLp82r an —NH-LU-
Ry R R g i Lk

armor phlis t'hese forms cam ng W Lhint logen
NAVERH0, p rlky T yeouro rgeshneticsallyy @ﬁ@ﬂa?uqsgmrtﬁfg gﬁ?f% (r:? 5?ff£s)h:r bgy .
ddj. 1. 0 | 18 @bup indosd es more pyaroxy! g
10 %SN%?t E{%a %ﬁé‘lé/"a%ﬁ@hﬁﬂ?or%&o?%mi nations or of _
{3500 RBKHAPURI t h one or nore nol ecul es of water or
with g 80LNenl-coSakf dryel,at beingrmbssiblevter 48 i sk aroup to be
within 5 the invention. According to the present
BURRSHHPORY the N-oxides of the conpounds conprising an
ani ne al so- eoaer miotendxo graep(Eh@EAf on. The conpounds of
formula (I) ﬁ&%?%r@%n}l %r&dﬂ)?s)ﬂfp%ﬁéw Jubytitoteddoy erleser more halogen
15 conpri se tRoge i'm which one or nore hydr ogen, carbon
or halataye(s) andfopky 87 P=FO¢Ml ori ne or 10 fluorine, | .
atoms have pﬁgg_g@p#@gg@r@ﬁ MNHCO-hatdicant grewp, each optionally being
I sot opes, Por exang e trit{urpa,in order to repl ace
epbisidigied byaneck mMRsR NaRgen A9NNGE, 't o repl ace carbon- 12.
Such | abell ed conpounds are of use in research, (Co-Co)
met aboli sm or bhar LOaty | tibmally substituted by a (C+-Ce
20 mrﬁlﬁﬁég?rménwﬁ‘b%‘a%%ﬁgi Hggﬁ’@é@g%@%’é’? £Qo! 5. afy? ghdlip which can
t AIRoYSOGYoap lor af (GHy) ialiybarou PPtieRally YRR b\ﬁeﬂgby an antg
definition inear] h atdri@);nuneri cal i ndices
d'g?egr ngsﬁ[H%%Bd sosqebqrmré%grgéof c%:ng(r on atoms present
in a chain or a ring. Thus, by way of exanple, Cl C6 .
" ePr eSeNke dbrQirOR nfdiahh atof, ah oxagroumas # (Corfiel 2l G5OUP;
carbon at . LI kew se, by way of exanple, (Cl-C5)
25represents a carbon chain which can have from1l to 5
car bon _arefep@eebso (C3-C6) can 20 represent a
saturated carbon, ring which can have from3 to 6

car bon - A(YAPIEN AJRoxy - an -0-al kyl group conprisi
sat ur at adCrI0sneiy! grouboplitady SUBSRYAR Y One il gre Tialbbefl atom(s), by

al kynyl ; a mnQo-, Qr..Ja0 gdalkii drea-Co alkoxy group(s) or by an
br%ﬁé%é‘&‘?rea“%r \ ?‘éa”gr %ﬁ‘ﬁg%{%ﬁﬁl 31%‘# fgl??i npl e,
300ngylgrodmoptmoalysubstivtasHyens At MJRIBEF 4 le, a

(C2- Co) ,can represent an ethynyl,

pr opynyla,aﬂdé)r%y##gg%&ﬁg‘;&? al kyl : a saturated, linear

or br anchiée:CaPIKgMAOIPyr oup; for exanple, a (Cl-C6)

al kyl gggﬁmég%@gm.p‘ a linear or branched carbon
chai n of to 6 carpon,at _— j |G dredtbiys);
ethyl, byl 9roHR GRHYRY S"?%ul{u);%&]m@g%hf@lbggae%g but yl I( )

34 Ierktl-butyl I or pentyl; - am anl kyl : . an - NH(C1- C6|) Iv substituted
al kyl. or so - N (C1- PG kvt groupl aptianally substitute
opti onalT Csrﬁ%rgf‘;%{tﬁt]ae‘gé}n%%gc%/‘[éhz%rggghaﬁ)i c y;sst em
COBpPbhé onmore batogert stom(®); nenbers per ring, preferably
from5 to 10 nenbers per ring. Mention nay be nade,
as exanpl es of nonocyclic aryl groups, of phenyl or
napht hyl ; the aryl group can be substituted by a
group which can be one or nore hal ogen aton(s), a

hydroxyl group, a cyano group, a trifluoromethylthio —




5

.10

15

- one to several heteroatons,

20

35 an al kylthio group, a nethyl sul phonyl group, an
al kyl am noal kyl group or al kyl am nocycl oal kyl group
which is optionally substituted, an al kyl am noal koxy
or WO 2009/ 077680 9 PCT/ FR2008/ 001384
WY 200RDKZA8EM noal koxy group of a sul phonani de P&T651520081001384
for exanple: - polycyclic aryl: an optionally
substituted polycyclic aromati c system conprising from
5 to 14 nenbers per ring, preferably from5 to 10

menbers per ring, and conprisin r t 0

onthenBls endis fsm: kaethen gunohe i basn S0t g i el e attached, 2

Mje}dneﬂeié?dar%rw&ena Retdfocguealkyi esoupt pol ycyclic aryl

oups, of aceanthryl ene, anthracene, azul ene,

coronene, rubicene or naphthal ene; the polycycli

aryl -gipepd eua*epteeestu beiebendantly lof one gnothpr. g ¥diue Qaﬂ o it being
gen aton(s), a hydroxyl group, a cyano

W?E@ﬁ&xngale? joronet hyl thio group, a nitro group, an

al kyl group, an al koxy group, an alkylthio group, a

et I Lsy | 8@abihgt, ths value 1, 2 or 3, it being
al kyl aﬁ% %}r&‘@r}?ég ei%ﬁll“ FhdeBBEnddniiy loRah valu

ungbesiead thakl w(t:'lgﬁ 213 @Wagr 1h \aﬂ%Ch [19( tﬁen t%t 'F?rb%uﬁé are on separate

c,%YEdrPQ{oHQ ana eaﬁlﬂéoeﬁﬁe@hoaprmma anethkpotiawhefe pyisoggater than or
for exa

bridaed ri | Eﬁ&E&Vbﬁdﬁemntﬂmn
RBRHIA g'nﬁﬁn the, 8@) PHRYRG g“:’(r% °{‘r?§g?rna\?ee§‘l?ﬂgéﬁ a‘ccﬁ'ns°‘ trogen
&teodnothar; Whi ch at | east two carbon atons are connect ed
via a single bond or a carbon chain which can
conprise 2 carbon atons. By of ex le, the, 15 _
abov e-niemtremrﬁww theyvalye @forch dt %’/‘i}'ﬂ)% ““‘?@rni%(’%lp% e 7, 0» then the
.qm I'?eteﬁ ARl gfdup Attached &b aal h&rbge:asmmtw & e 1 position of the

at’

CMo-al eé:@?m%)nggaﬁﬁngrnr%;? ngxléﬁ%$ l‘}rﬁiggerbnd is of the

@Mglopropyl nmet hyl cycl opr opyl , 25 cyclobutyl
cyclopentyl or cyclohexyl gmpup; - halogen: a
fluorine, a chlorine, a bronune or an iodine; -
hal oal kyl : (Cl1-C6) al kyl s uted by one to three
hal ogen aton(s); - heteroanyl: ocyclic aromatic
system conprising from5 t i ng nenbers,
preferably from5 to 10 ring nmbers, and conpri sing
30 as nitrogen,
oxygen or sul phur atons. The nitrogen atons can be in
t he f anmrgfredertxirdemluefdor €xanpl e, a nmonocyclic
heterocycl e can be a pyran, a pyrazine, a pyrazole, a
pyridazine, a pyridine, a pyrinidine a pyrrole an

i sot hi azol e, an isoxazole, a fura

nor phal heneqm;apttndsoﬁh@qr@raigogmlgjgr(gzqz%corgpr&ﬁ Q'Eﬁ Ioalrp]%re asymmeidric
a%:{ﬂéd TREY E%r‘? 'tk‘\d%' st iR thdFdrer cbfdérﬂmtuoraersamecpfl diessteranigomers. These

icyclic heteroc cle C
|qutjq>mg|[s| cpred|age@5>|s,9p@rr§ anrﬁie el rglﬁf?.lg) %‘2? {al%:emllc |'(n|xtures come

Ay ikHih EGhisntipet erocycl e can be a phenanthrollne a
xant hene, and the like; - polycyclic heteroaryl: an

25 opt i onplié ¥o ﬁiéhfétnubweedhecbmpymmsoofaganm rfccrnw&stlbeﬁrv@so exist in the

2009/ Q77 680 1 CT/ FR2 conprising from5 to
10pr Ero%rg@r &?g’gégg’%@%ﬁ om5 to 10 menbers "
per ri Tige conapmrdsrq:ﬁrfwrmu@(li camaigo existlio the fRge of bases or addition salts

ﬁ I%‘igg aﬂ%%‘én%ﬁ'osyyté“ BorR8 ithi® tﬁ@ﬁﬁ;&gﬁom et er oat ons,
one of Thére saltagse adyan %ﬂeoluéiasﬁreaﬁr@d \6&51 qr%gne?%g gallyfacceptable acids

30 V"B'Jtcﬁ'\e %alt@rcgr@ﬁércact&@ 3 %nﬁﬁd obensea@lme parifezatiorpbe sepdration of the

ycyc het eroaryl gro doIe nzof ur an,
beﬂ@pwwﬂ%ne'@éﬁﬁwé (H%% ""%‘éfﬁ'}‘Bt‘ gy tBﬁ

benzot hhazebRpolriaz ok agemeeal fpuinalal i(Resan sadﬂqumtolur i, the crystaliine,
I ndazol e, qui nazoline, phthal azine, quinoxaline,

napht hyri di ne, 2, 3-di hydro-11-i ndol e,

2, 3-di hydr obenzof uran, 2, 3-di hydro- indene,

t et rahydroqui nol i ne, tetrahydroi soquinoline or
tetrahydr0|squ|nazoI|ne a het erocycl oal kyl : an

R " .
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25

30

35

atons, in at |east one of the rings, or several
heteroatons which are identical to or different from

one another. For exanple, a heterocycl oal kyI
WR\GG091Q7db8Q, a norpholine, @ pi perazine, S8F/FRSoBe/001384

di azeti dine, a dihydropyrrolidine, a plperldlne a
pi peradi ne, an azepan, an im dazolidine, a

anﬁ&%FﬁcﬁU&rd}fBﬂ% Fdiey, thesk %m@w.@@mmn theinvention.
rahydr ot hi opyr.an

t he mek@ompoWargxg?nergl for@.*lagfliﬁ:émn% aﬁq ﬁqrﬁ oc LH m,\%fd form of
hy@faeor of sokatesanarfil@in thgrfotmp pf eors!nlhqﬁiumsmmﬂassoglabums with one or

corr di he far ithi
mERPRBRNE Y skPof iy SR I D infongis g gomewii
theleiventieh. above; trifluoromethylthio is defined by the

for il Brai rﬁ[tgg Féé[eﬁﬂﬁ{}é'ﬁ% the IN-bRide 1 detha B Rtholif! conhptising an

t he rese tion, en an atomor a group is
andpp @ PtCQF@dN'BT'n @ﬁt'm@ﬁﬂpfﬂy substituted by one or nore

defi_ned group(s),or aton( 25 the substituepts ca

be idERq Réﬂ% f@#ﬁ(&%&?@rc}'%m BRePTERRI fyen ?{ba'ﬁawmpﬂse
thée @awhicadond for rﬁﬂarmmrda@ne cakbont be halagen,alnoparticular chlorine or

ﬂugdp,%%ﬁrﬁé h\%;!ﬁ) gﬁerbgegvagegrbgqﬁ%l Paﬁdé%g\?e IS?IB?)EQ fbpgxample tritium, in
orlenvierreplane hgéirogemr arugariodn- &f&zmpcnm@rstoofeprage warben(12) Sugh labelled

Woﬁhﬁf‘dr@%feﬁﬂ‘ﬁﬁ ?&aeﬁ‘&ﬁ" metaeRem i & pRaMdcekihetlic dtudies or in

het eroary I n partlcu ar a pyridyl group,
b"dﬁ@icﬁlﬂ”dmer%mwa@@swﬁéﬁ|t‘¥ctﬁants and indices are as
deflned in the general forrrula(l) Mention may be

h bj t-matt
or 114 St Of bR Bt 3 ISGP B IRERES {or mi o
(1)ini(8. @4 te aurertzal indiced detsrmine ﬁ‘redp@sible hembett bfecarbon atoms

pr?éﬂ?ﬁ'i Ta%?nﬁgn or%ﬁr&%u‘%%@a? o?%xgl‘ﬁéien%d Cﬁ '?ep% E?er@? B&aRbon chain

wideinan nyewfipeh 1 atoe BLageb é@tmﬁmltik@lﬂs@f by Wéay of example, (C-Cs}
rebr'é\é@ﬁ'tg'a%rb&f ciid WRKA C%"I rfé@@'@:%wqi% ‘chaf'tﬁn'%tbﬁs(dr)alslortcg -Cs) can
%@esents a %/ WO 2009/ 077680
repfew'ﬁ@%ﬁswa 159gR0n @%wﬁach Fﬁ“ Baﬁ ISP OLHRAMFPMS:
s ubiitdxty U s A Oo¥lkANgrobidmdreing @ UsaturatedhilinbarRbr aruhchéd aliphatic
of her groups and 1 ndices are as defined for the
c@Mpound of general formula (I1). Mention may be made,
aratigynylhe mccmypou poigungaiwratedr inear. sulbx]aecmedmh phatic gfoupheemprising,

for? exﬂ;ﬁgtﬂirfé}qor Rio \Aﬁce‘mgﬂg uﬂgatﬁgaggﬁ%’S F m%%%r @6 Co) allynyl group

caRdepiesen aareihylyl, prapynht h@itf‘grhbaps bei ng as defl ned for
t heallé@ﬁ@é‘tﬂ%téﬁ Ilnéé’rr &Uﬂ;»r@wﬁﬂéd a%:b@ﬂonﬁ“ﬁwop@xamﬂ@ a E]CrCﬁ alkyl

anon e conpound are a subject - matte t
gredpr represenion ||n%qrqg b@ar@@ﬁd &ﬁ"@ﬁrﬁﬁ'@!ﬁh‘?fs 6 agrﬁgp §1|toms in particular

aﬁ@fHW'eth lpkogyh %b'r&ﬂirl By, sS@aumlsé@mmttembum oBpghi@no

e A N

gr-carps abempmgnas/ slfstitnéeedi nenotyttic @eomation systém faormpnising from 5 to

o o .
S BRI 50E e BEo ly  rce
asoéxaropips oh dwonotydje reeylagrofips, naf| phepyl) o naptithydhtha &gl group can be
SLLBQ@U%:'d rﬁ tg\'cﬁjpawhiclg:(:gi ?gqun%u& hBreletgébnR?]tBﬁ';gg)teﬁWBﬁ)x?I group, a
cy\aacp @@ou_p adﬂ&lwmﬁwyﬂwm% e graup, @eralkybarqua. am@lkoxy group,
_argeﬂﬁ‘(Srlﬁﬂlof Q{r&}H a A | metiyRRidHA Imiyrobﬁ ”Bﬁie all-tfyiﬂih*ﬂﬂoéll'isﬂe group or

are a subje
ARARBRPRG a"%yf %{ogﬁ dMH‘:'?Jf'SCBWt%‘WE\G @Pf'fats-ﬁer%ﬂ Feamingaikory or
(1) inwhich Ais a phenyl, R is a -C(ORgroup in
which R represents a hydrogen atom q is equal to 0, n
and m have the value 1, p is equal to 2, one of the
R2 groups is -ORa, Re being as defined in the general
formula (1), and the other of the R2 groups is a
hal ogen atom 25 Mention may be made, anong the
conpounds \Nhl ch are a subJ ect rratter of the

N Y 4 o o




value 1 and R2 is a nethyl substituted by an -NH CO Rb
group, Rb being as defined in the general fornula

(1). 30 Advantageously, in the conpounds of f B008/001384
WO 20090%76B2 group is in the & position of th 9[3"\“}!4 -

2, 4-di oxo-1, 2, 3, 4-tetrahydr oqui nazol i ne ring system
The corrpounds of formula (1) can also have an R2

cytloalfd Q3 &riaPsuiHonbinede group, for example:

S AL bk ror
5 Fo 14 %e%b e’%Orw (Fe68bIy1 ROBCT 1 RROUBNDE J84 NN naad ‘Romprising
frgmg’f I};@g‘l@pgé)ﬁg@t tgrﬁa %ﬂég gtnbg B¢ w%ﬁr?s Bronmatié: Mbhﬁcfh inag be made,

and 4 positions o
5 ak bREMBKS lof Fbicyricl aphgrdups dmffacga@tﬁfquqeo ﬁﬂ%Fﬂé;eaﬁ oqzﬁjgerne coroneneg,

i b Aneusubsiinted bya group which
A T B L BB B R L e roup,
chmveat boa as reatsodialagrn s AREHE)H d?né‘ YHEXY h &'q rﬁ’ve Fon.

b@%%ﬁ&agmo ?%Lﬁa%enltrésg@ﬁénm efkyb Grqupefaer alseky group an alkylthio

[ ich
oo B @-Wsthmsuipﬁg@%@i@{pe%\émﬁ Iaimtmcrirﬁ?o:&?r;én f'a%yﬁ%bgclﬁkalkyl gl.)rPoup W ICa
10 is 206;;4’0 l@xguﬂstiﬁitﬁd 4antﬁkylahydalhqxw o W&EJ@ laminoalkoxy g oup or

sylpd@n@ze@teﬁg BBl |')e3N°3
y )
et hQQ()th@ed/ Irihgﬁ d}joobypl@xytqucpjure ﬁorgE@snpg i aq.pogdmgz ta t:[ue invention, a

%n ”R dora
tt 0o carbon atoms are connected via a single bon
sl Ve oy 3- (3. 4-di et Boxyhengy! dxaple, the
cafiba ootwirl , @high 4car15comprlse ZCar ori ato

In3ag 8t thet | Joxy}acetonitrile No. 4:
15 %’%}’F%QX‘?&%%”% pi peridin-4-yl)-3-(3, 4-di net hoxybenzyl)
4-di oxo-1,2,3,4- tetra hyd roq ui n azo | i

n- 6 yl ] oxy}p l"l\’opa nenitri | e No. 5:
{[3-(& dlrre hoxybenzyl) 1-(1-fornyl piperidin-4-yl)-2
, 4-di 213, 2 rahydrog1ui n azo | i
n- 6y|]oxy}E vi leWHNGIE

0 4-13-(3,4 d €L HO VYbenzyl )-6-[2-fl uoro-1-(fl uoronethyl
) et hoxy] - 2, 4-di.gxo-
3, 4-di hydr oquitnazol i n- 1( 2H) - yl ] pi peri di ne- 1- car bal dehy
de No. 12:

>t Famioaty a & Gafbon at
R L AT
'Nhegulﬁ'))n ding ebé\lqnadé’; byt-Wa+ (8, @fmpl?egh?(yggﬁgrypyl gnethylcyclop
4-di OX
25 @yq;lgimtts'qarﬁg@?BM A ?&E’h&e%??ﬁ{pper?/m ne: 1- car bal dehyde
-Kiogen: a fluorine, a chloring, a bromine or an io
1 (1 k%f{ Eb Efq aﬂfsfl‘sﬁbs‘ﬂ L&ecﬁb)(é’nétodhfdeuamgehmwgs (3
I
16 meﬂ%gﬁe@él za.gmp;q)cy)gﬁwénazo | st n?gérap@r?d—qrom 18 10%ing membersh
gﬁ%@? &Pﬁa&yé 15 20 find medbRrs3, a4hd compnsmg one to several heteroatoms, suc
30 3B chrogggl g%g%lnl or 1sulph YRl PRI GiRyed- SBMRataekdm the form of

Ngfo&%gg & &hﬁﬁtéw @xbRslic)heterpdycaean bR PETANd R RYIRANS) @ pyrazole,
n%Pthlz?réo@é}ygdlﬁﬁ aa%&ﬁb%d rzcﬁprohé bn Mscii&2old, diriGondzble, a furan, an

11rr(|é-az%€e9tayﬂnan‘pmelinedlarth|¢py¢r)a & BipgFEADAed ﬁ&afz?tnd@et B thydropyrrohc:tne :
ne
ﬂlglgg%cgﬁ%( ggne gxég%%@ué‘g:aﬁ%l ie-2 bt diicthetEfocgdiornan be an isoguinol

li
35 Notefidiné 3 adettiomren, hm@xﬁ@qhbgﬁ . ticyalict REtRIPPYTIH &GP 15,2 Lhgnpireline. @
Qiikd; 4-
té?rﬁla%ydroqw nazol | n 6 thyl }f or tic system
N- { [ 1pplgexsbet HRISTQRaY' G %Pn'fh ! ‘%Sﬂ%g e‘%dﬁ&xﬁ'%in%?ma S
-2,4-dioxo-1,2,3,4 WO 2009/ 077680 13 PCT/ FR2008/ 001384
tetra ahydroq ui nazol i n- 6- yl'] methyl}formam de No. 25:

N-{[]-(1-acetyl pi peridin-4-yl)-3-(3,4-di met hoxybenzyl)
2 4-di oxo-1, 2, 3, 4- tetrahydroqui nazoli
-6-yl ] met hyl }acet am de No. 32:

[6 (2, 2-di fl uor oet hoxy) - 2, 4- di oxo- 3, 4-di hydr ogui nazo I




——7
5 yl ] pi peridi ne-1-carbal dehyde No. 33:
4-13-(3, 4-di chl or obenzyl )-6-(2, 2-difl
uor oet hoxy) - 2, 4- di oxo- 3, 4- 001384
wai AyerTBB0azol i n- 1( 2H) - yI ] pitBer i di ne- 1- car bal Gy de
No. 34: 4-[3-(4-chlorobenzyl)-6-(2,2-difl
uor oet hoxy) - 2, 4- di oxo- 3, 4 _
di hydr ogui ol,i, n- 0%+ LiRh Pereteditse flore rtb dlodaémbiers per ring.
cqmpr%gl_g %@nﬁq ﬂitllrr]ne]r&gé?g P 'l.@ o isi to several heteroatoms,
. . t_n Y-F%’P |'||'EBHG.OS_ 4 _
adt EbBplignaérdinf 2 to i Benasxgdditiongy. FYPRYS e | drn w% st one
2,4-dioxo-l, 4o 4 b d)chur @bk, iin at ieast dnei of i@ (RGH)AW|
sipres fPgik gt o qshue

nzoate No.. 3 . mples of polycyclic
ofhtr{e] Bng oD which @oar@m%xgée!‘ﬁ@’t 3o R5nmaten &% Fene

-yl
| i imi iophene ¥)e zotriazole,
Sy s offindole, benzofuran, benzimidazole, benzothiophene,
5 héefeAnarce

T s i R N
Rinfxalin@X Grabhthgrididd 2,3-dihydro-1H-indole, D% BhydrobenzOfuran! 2,3-dihydro-
“di hydr ogui nazol iin- 3CPEAvirbibSaRintihd ofNetranydzbisonuyirazaling:b

t@gﬂént‘egghyf@c_)q@'g?hﬂe, yoro - - & t

4- -3 fi@erboycioalk oy B@ﬁgmly-%i_bﬁgtyw| S_aét,lrg’geéii %r;(go c%mgn%irl'n% Jrom |3h o

10 %S%Qia%%%pﬂéihg bAENo sWe]rﬁir@eer@tbme.-auohastmtrqg@nya@/gﬁa_fr slutp ur

j i ' i [ o or
s r2veasy PuReLSEN R . LT EETRING Be el

C}lﬁﬁ'eﬁf fh@Xx6ens andther. For example, a heterocycloalkyl can ve a p?frrohdlne., a

o pﬁgﬁn%%i. ;r)]iggrglziing._é[ (@Hkaidihe PA BREHidbReciireaabsibateined pip-eradlne,

A éﬁspfaa, ar:l thhitlhzodidivet aéwy_mog:hp@:q, 3tﬁgy@pw?;g{%)?yi)egribynder?thwpyran,

hoxybenzyl |- like:

15 %P@é@zﬁ‘,ei?%’fa%é?%&ﬂf’#&%6|ei’ n- 1(2H) -yl ] pi peri di ne-1-carb
al defyddexyl: 9o -OlgrodPi[ 6- (2, 2-d ifl u
or o_eﬂﬂgxgr) -T\?Oz(g?rbﬁﬁ;h oxy- 4- met hoxybenzyl ) -2, 4-di oxo- 3,
4 X

di- hye*® §uiCHal 8PY® 1( 2H) - yI ] pi peri di ne- 1- carb Ydear. Nervelo.
No. . Q@bhcﬁmhﬁd% @rﬂu;ﬁiﬂrrezmm&(ma élr[ﬂmtangbﬁ'@%-ﬁg-‘?’ 2 SQeN-cyelo
et hoxyet hoxy) benz - - :
20 éik&S'xé&éi,ai‘g i l%l?gé)ﬁ] nrggazso?elfﬁl_éfi ar(a %ﬁ' -YLEpi peri dine-1
- cat halgemyadieyitNe is gafined hysthe Sorpiyla -S-Ls.
I f1 uoroet hoxy) - 3- (3, 4-di met hoxybenzyl ) -2, 4-di oxo-3, 4-
di hydroqui nazol i n-1(2H) -yl ] azepane- a5k P'&W%en% atom or a
fj' F44rt[16m(c{£¢,_ Q:ﬁj pnqﬂhemrﬁtﬂon Bé{"%\fﬁ)ﬂ)t”ygi b?i&%l)%bﬁggeﬂned group(s) or atom(s},
&?%%Pg'%%ggég%tﬁﬁgfg’bbl napafjiiz?}ﬂ- Jf?e?é-'l} ‘¥ Bh®8hbHENEnd megrte carried, if
25 4helstyatituentpcapb _i%—.”mé oo d'@t tt
D5 ' difiergh B) -2, 4-di -3,4-dih
?f%ﬁjupﬁlﬁgéz?g?it%fﬁngamw W ieeth ) - I oxoe G clbmyatter of the
49: CL/lenticm may be a(':i_g, aﬁ%llé) lt%eﬁbfqu WiAEth akel @hsulie I i
[l dsof inwhich Ateprgsents a aryl group, Iin
gpét%?gxg%%;;%?%ig%gg?i’r%miﬁ%ﬁi@;‘%gﬁ?dwé g@o%p?naar:dp laH the other
30 éim;m.eﬁs&nd hazol T 1 ehld W DB tbsudysar bal dehy

2-(5-{[6-(2,2-di fluoroethoxy)-1-(1-fornyl pi peridin-4-y
)-2,4-dioxo-1 ,4 35 : : bject-matter of the
di hyblieotior meyda megeo ﬁP-ﬁi?B]‘H%t%WPE‘EangPﬁQanghaeﬁlé ]‘%}:_an;a e; lthe
el %MF’% Y2 3RAY A EomBOuds FaaMiRR 0D8Y WUEB8F N ang{L= 1. an
4-16-(2, 2-difluoroet hoxy).- 3= -l f la (1).
oteo s diAbieRiA nNgIcE 8@% _ssc?%}ﬁéd ft b general formula (1)

35:jijh%dr oqui nazol i n-1( éH) -yl ]-3-net hyl pi peri d;ng- l(s-ag'artbriatter of the

e e. No. 52. 3-16- - Ghel h8s tinicty are3a (sBhject-

4- di ﬁ?%‘f'ﬂ%%eﬁ%y’%c{%,%dr% the! compe

I"oxo- 3, 4- , . . . t C.-Cs) alkyl
it f negrob BF RPRUEIal SO (2 L BFS R '1pEsER e (0

8- car bal dehyde 5 No. 56: '

4-{3-[4-(cycl opentyl oxy) - 3- net hoxybenzyl ] -6-[2-fl uor o-

|- ,

(f
|

| uor onet hyl ) et hoxy] - 2, 4- di oxo- 3, 4-di hydr oqui nazol i n-
(2H) -yl ) pi peri di ne- 1-car bal dehyde No. 57: '
[3

4-[3-(3-chl orobenzyl)-6-[2-fluoro-1-(fluoronethyl Zet ho E—
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No. 76: 4-{3-[(6-chloropyrid
in-3-yl)methyl]-6-[2-fluoro-1-(fl
uor onet hyl ) et hoxy] - 2, 4-

WD BROR/BT7688i hydr oqui nazol i n- 1(12H) - y1 } pi per i di RETIER2[G5/001384
al dehyde No. 78: 4-[3-(3-ch
| or o- 4- met hoxybenzyl )-6-[ 2-fl uoro-1-(fl uoronet hyl

g%;‘éghﬁ’]xﬁelm&llar“a fdthyl, substrtuted by an -NHC(O)Rb group in which Rb and the
Xo-3, 4 dr oqui nazol i

o@pagwygg aNg,mdipgs ape P%d?fgeg%r tgﬁa com%olu[i)& 5Fge general ?ormu%a I)b

et hoxybenzyl ) -6-(2-fl uoroet hoxy) -2, 4- di oxo- 3, 4-

di méggonq%{ag ln%arc]iel %1 gytlnlp' R‘1ero'ur%éq%h?chcﬁ'ﬁbaalsgtﬂgéﬁqﬁatter of the
inRetfon( £6-4 grolib ufrapnipothtisiof gepeday foratukrofly Jn which- Rprerfesents an

I .7 o 1
-(gﬂﬁ%ggc!l%; ﬂw_e?fi{% b%ﬁ)ruéqaﬁnldnag the otheggrfﬁfs bﬂnﬁé"s defined forrntei'geh%c;(r)r}pound of
foemeladkly ] acet ani de 25 No. :

4-{6-[2-fluoro-1- (fI uororrethyl)ethoxy] 3- (3- hydr oxy- 4-

nmet hoxybenzyl ) - 2,

di blestian may; ‘Pﬁ/&?%’&waﬂ‘é’?@ﬁf‘ﬁ CRMPAYNGS }’Vﬁ'fc}ge?rfad’i‘ Rublgctagpier of the
:rﬁéﬂlﬂihy dﬁa NPoupddf. cofindodnds of dersliranformula (1) in which R, is a halogen atom

benz 6- et hox [ zo
of 3 (309 O 5 1y Hiogah o e odL PR o st by 8K R or e by an
-NHE(O)Rbl group, 3h€ Gthér dionps heirg lse mggimgd for thegiompeusd sz fprmula ()).
i hydroqu inazol i n- 30
1(2 | ] pi peri di ne-1-car bal dehyde No.
4( Ml;-)nﬁgm Howplse (Rdg. @MABEh ﬁmgipgupgls gvh@hdgrgx% sybigetgpater of the
Irﬁreﬁl%h 'ebf b JAGAPbt ddinpobhddlnf ybddralrerhela Mgl whieh aisdeplyste, R, is a

Q,Lq 8 qrgupp inwhigh R r@Pf%SP@r?e?W?geé} ﬂBQ&/]q is, e@%,al {9 0.p ang m have the
valliBaxyixe Rz il DR, Ra being as defined in the general formula (1).

di oxo- 3, 4- di hydr oqui nazol i n- 1( 2H) -yl } pi peri di ne-1-carb

al dehyde 35 No. 111:

4- [\@n(idm frhayobe meadeo ap)ong- the, apmgtavth ashjabe ey subjegt-matier of the

lrggﬂt?b o@%&%ﬁfﬁo@g@ of ﬁgr’ll o ﬁﬁ?lggﬁ}%ﬁbhrch Aisa Ehenyl Rqis a

r oqui
1grgup in which R represents a hy rogen atom, qis equ§ to% na X m have the

vémé 3- fﬁs éqehil 18D Neneydrang R, prdupk 1s fER4ARRebding ug dafinkddh abxe general
f‘?fﬂ%@bﬁ‘[]?’ theIhenef the Ry IAUPEiS2 PRIaPFR a0 ar bal dehyde

I\Io 114:
‘\gen[tlgn frr|1 y°[,8 'r%a'no(e]c lalﬁg’c{n%nméh&lr%&}ulﬂ@@“hi&' bA %Bﬁéﬂm%ﬂer of the

Imventnqﬂ of ooy ehegmhpounds ofigexeratiommdary d siishfaisor phenyl. Riis a
l%??’jg %HSL?HI‘P@FNICH F‘Fe ?‘es%ﬁfsb@hgcﬁ% atohP -q |§136ual to 0 n and m have the

uor onet et ho t
valup)1 QndJ,desogdnq;hyl substituted by an -NH- CCﬂ%b gr(gup nEb bema/ as deflned in

tiol Garlrageinag @).i n- 1(2H) -yl } pi peri di ne- 1- car bal dehyde
No. 117:

4-{3-[3,5-bis(trifluoronethyl)benzyl]-6-[2-fluoro-1-(f
| uRERtbBYdUSBL irotki]lcompounds of formula (1), the R group is in the 6 position of

t%%éﬁﬁ%“ﬁ%q%}%@ 4 ?%p%gdro %@E%o ﬁ’wle' rpnglgy?s@m yll'll'léJ 'cBﬁn'bbﬁ’ﬁJ&eoflformuia (1)
cén pBo(tRve tandeydremz il the §-foRitibh wbthe-214-¢ioxadr 2 ddttayat)yaremyinazoline

] dIOXO 3,4
rmgsgérqu|nazolln 1(2H) -yl ] pi peri di ne- 1- car bal dehyde
No. 124: 4-{3-[3-chloro-4-(2-m
et | d dieimld (1), p= 1 or 2.
(f%ﬁ@%?ﬁﬁfﬁ%@?ﬁghﬁd di oxo- 3, El)dp i hydr oqui nazol i n-
1(2H) -yl } pi peri di ne-| - car bal dehyde No. 130:

4-[3- (3, 4-di et hoxybenzyl )-6-[2-fl uoro-1-(fl uoronethyl)
et hoxy] - 2, 4-di oxo- 15

3, 4- dlhydrqu|nazoI|n 1(2H) - yI]plperldlne 1- car bal dehy
de No. 131:

4-[ 3- (4- et hoxy- 3- net hoxybenzyl )-6-[2-fl uoro-1-(fl uorom
et hyl ) et hoxy] - 2, 4-

I T Y T T T T T S S SR
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di hydr oqui nazol i n-1(2H) -yl ] pi peri di ne-1- car bal dehyde
30 No. 158:

E 2-fl uoro-1- (fluororrethylz)ethoxy] 3-[4-(mo olin
WQ 20PHBTTRR0) benzyl | FERERbGbi001384

2, 4- di oxo- 3, 4-di hydr oqui nazol i n-1(2H) -yl } pi peri di ne-1 -
carbal dehyde No. 160: 4-{6-[2-fluoro-|

(11 $QpRIRS (o) O Wi e o pbal iferrthishtRE Rrdug dre in the 3
a9 2B o e fes ?f%é}%ﬁ‘gw@m%e s{ferepgfsom one anoter.

4-[ 3- (bi phenyl -4-yl met hyl ) -6-[2-fl uoro-1-(fl uoronet hyl

S TR m el 2 Bia doeps of sompants LN nyentonymprigny sbove
alde chioe withg the-ifvenfi@: &3 embodiments according to the invention.
-(fluoronet hyl) et hoxy] - 3-[ 4- (et hyl sul phanyl ) benzyl ] -2
, 4 WD 2009/ 077680 16 PCT/ FR2008/ 001384
di Mesticn nay ke onaden AnA¥RMRles oHprejerTed semparnis. rf thepfoliowing
cé@hpdingde No. 167: 4-{6-[2-fluoro-1-(fl
uor onet hyl ) et hoxy] - 2, 4-d i oxo-3-(4-(pyridin-3-yl

P eNE W tameenepaiy 141 iTeRet R 2R ¢
te@ahychbqunﬁizﬁblm -B-ylJoxy}propanenitrile

freiﬁ }%enéuor %ﬁ&' éfSJ”" 2 y?)rge h‘y deetPgX%l»nZyl -8-hydr oxyunFuazolme

24 m(gHgd@ngh hydr oqui nazol i n- 1(2H) yl } pi peri di ne-1- carb

3|o?§|31 fl e[ 1?%{0 u%ﬁez}ﬁ%ﬁ’?ﬂﬂ[' fé(f) {%y‘f g Iloxyg‘)-:‘nzyl)(z{f d[o%o 1,2,3.4-

te‘tr@hj?@fb@ulﬁﬁdllﬂJBWI]ﬂaxy}bb:etamﬂfﬂéjI 0X0- 1 4- di hydr oqui nazol i n-

o R A el PR G U E AT e R o8 he- 2 Ay 1334

teﬂéﬁméc{@ﬁ%}ihﬁ y}propanemtrlle

A R QUT U R OE E N O L AP e

tea?ﬂﬁdrbﬁmﬁé@ﬂlﬁl@twjoﬁméetsmfrﬂ& [2 fluoro-1-(fluoronethyl)
et hoxy

f or i Lﬁ ﬁd H@irrimeifoxyeenavlipdgduaroal-lurrimeliisthey]-7 4-dioxo-
sa(oﬁgﬁmdddmbmwmem lbﬁﬂldﬁé-ﬂﬂéflﬂ\\f’de@ﬁ@é am de No. 184:

cl opent [2-flu (fl
uor Hﬁe}%y‘lr) e&tq%/ig)qe lug 1—y - 3 4- drmethoxybenzyl) -6-[2-flucro-1-
(fﬁjefdﬁ/ét : ]qnmﬁzaaln)g 244 +19%fode 4- di hydroqui nazol i n-

¥ phenoxy] N N- 15 di nethyl acetam de No.
185No 3:4- [3 (34 1methoxybenzyl)-2 4-dioxo-6-(2,2,Z-trifluoroethoxy)-3,4- -

dla\{cﬁrgqlﬁlﬁé(fdhﬁﬁ:?ﬁlllWlmﬁé}ldﬁe(ﬂ@arﬁadélﬁe}d@{ 0-1-(fl uoromethyl)

f'orm erid

-2, 4-d
. oxHol 4-1di raf:@kyémreﬁrmwyl)ﬁ @ ?(Qfﬂuoroe hoxy)-3-(3,4-
dlmet%xgﬁaﬁﬂwbaﬁ&%ﬂﬁwlmh 3P-GloRexy- \-met hyl acet am de

4- { Ho[ 16: (c§d R Spditajoatkgyy-3-@rhdimpetwrybanzyd2[4dipkrdido- 1

Afhroguinazdlip 3y ylplperiipe f-carbeldebyds g, oqui nazol i n-
1( 2Mp- 30: Npilé Aetimetrbxytienng)- a—éhwmylpmndms@ y1)-24-dioxo-1,2,3.4-

et e o .

(T | NorZadt(Hyaceitipeddin-2-y)-CeljaorimorethlylBH{§.dr oqui nazol i n-

e T

nzyNp-13: N2 $( Bidrdirndthoxybenzyl)-1-(1-formylpiperidin-4-yl)-2,4-dioxo-1,2,3,4-

y 4. di 3, 4- di hyd |
bR R P Een, e 25 ho. do0.
4- { N[ 24: (\{ft4( bpestyiplperigin-Ry 9B dsdrbethoyytensyl[-2 4fdiwar H2,3 ,4-

uor onet hyl ) et hoxy] - 2, 4- di oxo- 3, 4- di hydr oqui nazol i n-
yl}plperldlne 1- carbal dehyde No. 193:

4-(di fl uorom

) 3- met hoxybenzyl ]-6-[2-fluoro-I -
onethyl)ethoxy] 2 4 dIOXO 3 4 dlhydrqu|nazoI|n
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[4)]

No. 207:

2-[4-({6-[2-fl uoro-1- (fluororrethyl)ethoxy] 1-(1-fornyl

pi peridin-4-yl)-2,4-
V\ma&@ammsa. hydr oqui nazol i n- 3‘(32H) yI } met hyl ) - POHRRAARP/O001384
phenoxy] - N-net hyl acet am de No.

4-{6-[2-fluoro-1- (fluoronethyl)ethoxy] 2, 4-di oxo- 3-[ 4-
tefrahydrpguinezoling-yilmethylfformamide

yi)Ren d"%@?’éﬁﬁg‘*"%?@%ﬁ ;}@Z? 3.5 @bz bh B pE B i Rer 2,3 4-

- car 'f1'uor o- I- (f'uor onet hyl
tefrahyreglingzolin-Givtiretigdladetemide di n- 2-yl ) be nzyl) -

3. gl 4 9nRqL IR A dindys Z-dibi gk Ribylroinaz el 4oy

ylibidesid[n2- f-Carbaldetlydef | uor onet hyl ) et hoxy] - 2, 4- di oxo- 3- (4-

(thy ap. -
ben§y1 §5€g é %’i‘ﬁdi rl%raﬁler}}aﬂcﬁ 2 Z _dL'{ aﬂ')oe °fy|3|2p‘érd foé?r?e4
dmgmbmhalaihydﬁl-l)@ylmcperlﬂmé 1 carbaldehyde

- Q5L 24190 0 I TS IHREARG) 22 fosb-940- 3- (A

di&ydrodushazm|nq|la2Hﬁ)agzllpipendm(eﬁl-l)aryd‘:\l}iM)f%r| di ne- 1- car bal dehy

de 218: .
4-(B° [345 f“%@#'é:{ifi'ﬁzr?'l‘i‘g‘PB”’nSF}?W’)‘%{kf”W'ps"e RS %
dibdiroglieazdlin-3(2H)-yllmethyl}benzoate

e e
diHy?eqihaialiamm-imt/l}rmtwmenmiqz agid[ 2-f | uor o- 1
2(4}\‘5:)%&?@@?%%@%@%%*@18 1-formyppipggidinrd-y)-2 4-digre 14y
dmgdrbqhdamhdé?»(m) y!}Ir?sthyI}-N-(2-methoxyethyl)benzam|de

4 {91 [ %5.T4 1495% dirlet oA 9E ITHA-BYh RN X Y634 AulRGhidgtnadslin-1(2H)-

yir]mpdfrjdnm‘-bpaoby)dlebydg/l] 2, 4- di oxo- 3, 4-di hydr oqui nazol i n-

o { B F BRF AR Se ot RS e R o o4

d(htyeffonaii’n)!ztrimﬁuﬂlahytﬁ)lpa?ime -1-carbaldehyde

Y ot BE) G- et AR R 2 N BRI A nBmblodadf)-2.4-
oy 3 dinfdrbgbnaz o2 ptbenibeyt dakaffiedine hoxybenzy|

(f Mo Ak %\/@)Je? fleorgpthex 3513 tboy -4 MRt Ry P ey 2k dioxgr3.4-
d%&#d)qu%'ahﬂinp‘ﬁmH;iylnﬁpehdwbadamamdwe No. 230

b LR R SRS S T bl Bl Binbic b 2.4-

dftix0234- amédr@qhmqum nta,zsa]pugreﬂa(namearbblpemmeu di ne-1-carb
al dehyde” 25

_(f NRofdrfistni4- @lﬁwg{?? gﬁ[%é,iﬁwﬁoqum -2,4-diox0-3,4-

df@ﬁf&d‘u%ﬁ&wi bﬂylwészanéh%mmue’hyée di hydr oqui nazol i n- |
eri di ne-1-car

|
1 Dbl 81 B ot i oBehay - Y Do BIgr S Y e beR ey 24
dﬂfx@@lhbﬁlyﬂr%bhﬁéidhn 1 2H) -yllpiperidine-1 carbaldeh

di ox0- ul nazolin

car M &gwaigchlqu@ 3}’ glmethoxybenzyl -2,4- dIOX( )]/SD i Bl%ydroqumazolln -1(2H)-
rrolidin-3-yl)ox 3- met hoxybenzyl
y mémg%ﬁ?ﬁkéﬂ%ﬁﬁﬁﬁb@y yl)oxy] - y y

uor
(fl

(11 0 deck (13- svelongriviouiAdmetosxbenzyll-friz siluorpssiupy 2.4-dioxo-
239:
% P@‘/’%%%ﬁ*‘?‘ﬁ”& Eﬁﬁ‘p&f‘"@” e benayi

6-[2-11
uor ol 50: 2-(5-{[6-(2,2-difluoroethoxy 1 -{1-formyipipéridin- 4>3//I)}2 4- d{oxo 1,4-

SHSSBLRLHIRSy g ghoggon nsco 1

4-[3-{4-[ (4-chl orobenzyl ) oxy] - 3- net hoxybenzyl }-6-[ 2-f|
uor o- 1-

(fl uoronet hyl) et hoxy] - 2, 4- di oxo- 3, 4- di hydr oqui nazol i n-
| (2H) -yl ] pi peridi ne-1-carbal dehyde 35 No. 242:
4-[3-{4-[ (3-chl orobenzyl ) oxy] - 3- net hoxybenzyl }-6-[ 2-f |
uor o- |

~ A I L ~
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(fluoronet hyl ) et hoxy] - 2, 4- di oxo- 3, 4-di hydr oqui nazol i n-
1(2H) -yl } pi peri di ne- 1- car bal dehyde No. 258:

V\?@[@Sﬂé{gﬂ%g ZEt hoxybenzyl ) - 6- [2 fluoro-I-(hydr CWPE&%’SIOMSM

di oxo- 3, 4- di hydr oqui nazol i n- 1(2H) yl ] pi peridine-1-carb
al dehyde 15 No. 263:

( 2RNo251: 2-[Bel@ @ difheatosthoxy) 3-8 .4 fimeftmxypensyy2¢-dioxo-3.4-

d’PS(E .»?éﬁﬁ‘?%é'b%bmfﬁrgﬁéﬂ}‘h%&%’dme 1-carba C?eli;\y%er oqui nazol | -
3( 2Np- §2:)76L(B)2- qnﬁmmnmymao(@am@mthww%2 426@«)

dﬁ/%r%gg a%l@q }?l)-l)l)ilféka%&%[@ﬁlﬂ@étmg ]cal%a[d@ilpy&@t hyI 3-
pyr &pobs: 5§83 Prieydigpshtylye)-dinastooxy panayiltydrbgie-hazol i n- 1

A A S o rorene

1 2 Nb. 6% aidj3a(BathidBebenzyl)-6-{2-fluoro-1-(fluoromethyl)ethoxy]-2 4-d|oxo 3.4-

dﬁ]g%ir%gnz z%linz’ré?l[-)lgylgﬁer@n%'\ﬁbé}ég@@%enaZ0' in-1(2H) -yl }pi
4- { 6ig] 28:f4- LBa(mcm:ar()tﬁénzglb-ﬁrf@-tﬂhylto)b(ﬂm?etﬂylhatmmkg Asdipxp-3, 4-

d&‘%?@r‘fﬁﬁ '”3“3“&?”!&"%9”6"“&. 1ng%r8 ldeh ?pl peri d| ne-1
cal\hDaBQlethyiaIB (cMopeﬁMoxy) -4- methoxybenzyl 6-[2 luorc-1-

fMWF%XISﬁH 2 o b3 LRI BN - bborhéM Loarsaidenyde
yl ) et Agd 4-FR(34- dlnmtm@bdnzjl)*ﬁy@rqulmwatbcm 2 A-gipmp-3y4-] pi

SRR i

) et INax J- 42[3453d4 dichloRbEh By ¥-a- [}ﬂtpn;odz(tﬂumomethyl)ethoxy] -2,4-dioxo-3,4-

PR LR oy g necol 7121

4-{ &id. ZSf4-(89[(6—cﬂllo(dﬂyudlnMim@thyihﬁ%ﬂyf}mﬂ -dlugiomashys)efoxyl-2,4-
t
c&ﬂ(’( B{I?%Wagorqugnaﬁ%nnjégl-h!g,ylipl%erﬁilng 110 PS'&'SF%azm in-1(2H) -
yl } Pcpesi d{a?ﬁ-dl‘flmrardemleﬂ'@hymzyii}e-[N(ﬂuo@B‘G(ﬂuoromethyl)ethoxy] -2,4-
dﬂg;_%%,{l §g&lpyo%{1%alzolgﬂ qu %Fefgemé‘r?ee{ gé’r’ﬁXl]deﬁycleA' (1-methyl -
yl) benzy 4 43¢ 344-dln¢9¢hb)@béﬁzyi o -fagudetboy)-2-die2HB Ay | } pi

di 6-[2-fl I
%‘mpls?r‘?mm e GuiioRy e {FerstRmdi | °1. 5. a- oxadi azol -
- No. 89: 2-[5-{{B-[2-fluoro-1-(fluoromethyl)ethoxy]-1-(1 formylpiperldln -4-yl)-2,4-
%@&bﬁg rzqﬁ'n_\%! qgamg:ﬁﬁl)e(ﬁggg ylm&%@ rgorﬁgtlhg)?yzp?mlehQxy}a(c%@mﬁé }pi
[ 2- (hwcgbomtzﬁhwwm (Audrometidd)bihogye-(3-itfdraxgrbrethoxyhetzyl)-2,4-

hox

n%»ﬁﬂ”’é:’gquﬂ'ﬂ?zgf"rw )?Hi—vlhp'a?f% -1 D qui nazol i n-
3( 2hg. )9'1}4@3 ph-hﬁﬁ@ﬁ Lageta-6thary-d,4-dibxo-3,4-dihydroquinazolin-1(2H)-
285:4-{6 | uoro- 1- IuoronEthyI)ethoxy] 2, 4- di oxo- 3
BU]PtPﬁf"é'ﬁ%'ﬂzcaBb%‘}’WFPdl n- 2-

yl WJ‘WTP 435 #=ciinibre1308 U-iaetdxPoekz P;J)Z -ty Hibgo- Bar-ctllﬁydreqanazolln-
car bal dehy e WD 20091077680 19 PCT/ FR2008/ 001384 .

%8} yllplqeesld[r@ T-rergplgehnyde
( f 'N’&H‘BFE& *gzé!:ﬁlsrfobﬁ% - Rnh&yBSRzyB-1, 4 BB ay- UmyGiodLInaZolin-

Yl ﬁy@g Sl ol nazolin- 1(2H) - yI'} pi peri di ne-1
'W -cagpaldgyd
4 { EN‘]{’ ng #3624 Hadr BHL@[‘%%WI LR 3-fRidré-G=rhambRitehiyl)-2,4-

qm»smﬁﬁmmdr@qum@pwké(zﬁ)ﬂt}@npﬁwﬂ%azﬁaf?@idﬂhwﬁe 1(2H) -yl } pi
per ' nﬁ 112 i@g&?ﬁ]o?@?é’lﬂ&)a‘g\%ﬁ aﬁ%thoxybenz -2.4-dioxo-3,4-

2 flu uor o ) et hoxy] - dIOXO 3-[(6
(thlophen 2-
yl) pyridin-3-yl)nmethyl]-3, 4-di hydroqui nazol i n-
(2H) -yl } pi peri di ne-1-car bal dehyde No. 292:
4-{6-[2-fluoro-1-(fluoronethyl)ethoxy]-3-[(1- nethyl 5-
phenyl -1 H pyrazol - 3-
yI)nEthyI] 2, 4- dIOXO 3, 4-di hydr oqui nazol i n-

AN A e
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No. 301:
2-[2-(cycl opentyl oxy)-5-({6-[2-fluoro-1-(fluoronethyl)

et hox
’%77&@& di n-4-yl)-2, 4- di do- 1, 4- di hydroqulgé%ﬁqp&’oows“
3(2H) yl } met hyl)phenoxy] N et hyl acet am de 25 No. 302:

25) - 2- I I 5- 2-fl 1-(fl
d.%wéy@n%@uéﬁﬁa)?ﬁﬁgeﬁd% 1)-carba(\léehy[de uor - 1-( uorome

forugg ﬂlﬁésgea ¥h))x€ﬁeﬂz§1 89 nqetﬁwahm%mbmqu n-

enox propanol c aci d
dMyqraqnplaathnd(@d)ﬂlkpfneudm@fﬂe@amlsi@lm@xy] 3-(3- nret hoxy- 4-

{[ (ﬁg) 194 92[?'[% AAlloro- f uoro ﬁ%ethtsxyES 40 ~methoxy-3-(
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tenporary protective groups for carboxylic acids:

hy dINeg 208! 41salHfiriosd- kyilucesmethy!)dtbanyt 34 3-nrasheyt4-torehelif-4-
y@%ﬁﬁfb&n?ﬁtﬂ é-dlog%tfﬁ %uhﬁ’@@%@.nﬁ%ﬁnbﬁzhﬁﬂﬁéé{r&ﬁ% {-Bar®aldehyde

este

pr oiNec 20%eh- @‘[@tfb@rcf*b'f(ﬂlalr@r@hfbv%etbqaxyﬁrﬁd%m%hwfﬂfw Trgicin-1-
yﬁﬁiﬁ&fﬁét %ﬁgﬁ or -3 E’HH@W&&M&E@IW1 4295 yl]l&pendlne 1-carbaldehyde
me

LTIV er Ut PR BeteN] ek e oy 8l fuoro-t

ﬁ}tﬁ@méﬁyl &tRE/-200-dieysB i4cdimird lisazotintd (2H)s/|piberidine- -1-carbaldehyde

eé? &ﬁgg% cg%oan o>{y)e§| -(géé[%g%rg' 3?119&891&%1@/& ho%ﬂdl 1-
fmwmp@d:rdeqqm bdidxo,Pdibydroguinazoln-GRIY); beﬁqt@d)pagmp@] -N-

eAFHEc O killed in the art will be in the position to
¢ Eb? rgﬂ appropriate 15 protective 1groups accordin

to thwe 362r(éﬁbfét[a-lﬁw@pem@wb’irﬂ@d?nﬂﬁo@f -ffwerrinethyllethexyk1-(1-
f&%% iS4 gﬁwer 9~r1q’ﬁ9rﬁyéreﬁmﬁéib% ﬁmt}mwl)pﬂémmpanow
are g erate subsequently in one or nore other
asidhges. In the general synthetic schemes which foll ow,

the N abbi 166 &Oﬂwyﬂctﬁu@paﬁetﬂygethbgqa @rhethoxh e[ 3R2-0X0-1-

F}rf%tﬁwg?r&qﬂlgmpé, ?fﬁqa}& telggy éb 4 ggsc@{ :Sigcgogl qagg@ 1@"'9 I3{|é;:olperlci|ne -1-

dattiMdetydee or el se can be prepared according to

Eﬁg d%gghii g% ;@@Hclggﬁﬁ&;eywbo‘iﬂ %-ﬁﬁgtﬁé)&bgéﬁxy@-[gﬂluﬁcﬁ-

(Emnhed*mﬁethomﬂ ZtMmo@pﬂbdlhwoqmmazoénﬂl(ﬂké)mnpmeng@ﬁ tyearbaldehyde

obt aN(g%%?fﬁ E}Iéﬁﬁ%%&tﬂb?ﬁeﬂ -ﬁu&@lﬁ Eiofﬂ.%rdlﬁ
el se by Chl ase omat V\{g dehvd
(ﬂmrpwﬂd@etmnﬂr Adioxeid- 6l|l‘1y%fﬁﬁwéa$qjﬂ 1&?%&}&%{ s C%”ga' ehyae
sel ags i@ EW%&\HG paiUcpiL- ﬂuor&aeﬂlﬂya@thsxmtemmw—

salts obta reaction o

A s %mdarafrir%fr@go%g%E‘E?ﬁwe?ff"‘e dehittonyae
to one enbodi nent of the invention, the conpounds of
general formula (1) can be obtained according to the
follow ng Schenes 1 to 4. Qut of concern for clarity,

30 the group R4 has been chosen as being a hydrogen, p

and p' represent 1 and 2 respectively and the R2 and

R3 groups have been set as indicated in the schenes.
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bel ow to the conmpounds of fornula (1) for which R R1,
R2, R3, R4, Ra, Rb, Rc, m n, p, p' WO 2009/ 077680 26

PCT/ FR2008/ 001384 and g are as defined in th
WIDRGAA/GT76BP. According to ScHEme 1, the conpoEF?gﬁg:’rﬁzr(ﬁ’lw001384

formula (1V) is obtained by a reductive am nation
reactlon by reacting a conpound of formula (I11), in

Igg 389 ﬂ??f @-?ceyeb%ro% In‘ﬁetlﬁtgyj—%etﬂb)lybgﬁ@uﬁ -Audo-BA2iflsioro-1-

f d

(ﬂ@@wp'?ahflﬂta)eeﬁfova? ﬂmﬂ'%O(%n?ﬂ?‘ygfr?qHWaé‘?,‘ind 2’35}"%?#%%5{“&9% cgrbaldenyde
pr eqsne®: @f 7 AubRAGHA dﬂlgararge(ﬂuoromd'lyl)amoxﬁfﬁd[3unethoxy-4- f

t t e

e ﬁﬁao%yﬁf A Rk S e R T e
cérbmdémmal group whi ch may advant ageously be tert-

but L -4-

DU EYEar g 3% o:‘o@%?-ﬂuJFBf’\ @B%Mﬂn)g{hg&ﬂfm rﬂ?ﬂq]b%ﬁ% 4{ ]
(trmthyteshoxstenRyibaA-daxoss. ﬂa@mswqgwamw (?H) v'fPéP%ﬂdt
céﬂ‘bél@e al kyl. or aryl chloroformate to give the

f fo
(c1 9@3512 iyt PRV S Gl e
(fm@hﬁﬁéthwembxy Iyt - 3,8 idihydecatiriaaolin- i 2H)-priperidined | -gpibaldehyde

(VI owjrﬂf%ho b@bgegggﬂ Q,qu eagﬁﬂ %%H)ﬁﬁ%qtgoémrmla

etaxyblergNbyrydn BryTmRIRyD 2sciono e A rdrAgHN IR 1 o peridin-1-
C&,ﬁg@ H% of formula 15 (1), results in the conpounds
or

ViIl). An t
reablpb 31p: 4n{ -fugeo- Ez{%'lﬂléé’rge{j‘%g‘gforeﬁ qtq&%@ﬁg{ze to

ft? B@ndws%mknmeﬂmmow -tingdrouessazfini1g2 iyl piperidine-1-
e protective group PG for the am ne functi onal
Cgrrbé d¢ subsequent |y cleaved, for exanple in acid

demmeln{merGQ{E-lﬂuoro-t (J‘IL@mmethmgt Iilfd4- of
fl{lﬁ{g}) %Bé&r‘?c?ﬁn-%]ﬁ{ét r@u%/ §-dj c?(é Saﬂg@l% ﬁgb'l‘gin%'gﬁ‘ﬁ@@ %ﬂmperldlne -1-
cémamhade(l a) are conpounds of formula (1) and can act
a8 5% @WC@I%% fgﬁég@brbe’g ofirifrc?rJuPﬁi?ﬁétﬂP tedxy]-BqMMa ( |7 ),
nﬁhmhmgml@@ﬂm yg}c%gﬁiéoxg gimﬂgm?ﬁ%g{ )ﬁﬁ)@peﬂdlne1
?d@ ml~ ~p )n m9 )n NHs anination ~\ NH

Acyl & gé]@{?;ﬂqorgéi% uo&ﬂ%%g%?%th%yﬁg (c? ?ﬁqﬁg éﬁ'ﬁ%phen -2-

ri?ﬁfn SIyNh'fethM](S 4-dinfydeq)imardgib- I(PH)-pinigerisinent -sarbelgghyde
Acyfl\?t Ega- t{ﬂ:@4 %%%hﬁ-%—ﬂ@&ﬁgﬁgﬁéﬂ }_{%'7 fﬁ%r S MNauoro-1-
((Imﬂrbmew datll1)nx3(]>2)4 -digyoR, Q\Filhycroqwnawd 9—1 (gjﬁ) »I}HIQ?(IQIDQ_-{%C%FHﬂdehyde
TT (N, BT TN RUSHRB2- f%%-?kﬁiﬁﬂr&ﬂemyl)%c\;xyﬁes{hmJnmahLNH -pyrazol-
3 yl)benzyl]-2 4-dioxo-3,4-dihydroquinazolin- 1{2H)-yl}piperidine-1-carbaldehyde

No. 322: 4-{7-fluoro-6-[2-fluoro-1-(fluoromethyl)ethoxy}-2,4-dioxo- 3-{(4-(pyrimidin-5-
yl)benzyl)-3,4-dihydroquinazolin-1 (2H)-yi}piperidine-1-carbaldehyde

No. 323: 4-{7-fluoro-6-[2-fluoro-1 -(fluoromethyl)ethoxy]-3-{(1 -methyl-3-(thicphen-2-
yl)-1H-pyrazol-5-yl)methyl}-2,4-dioxo-3,4-dihydroq uinazolin-1(2H)-yljpiperidine-1-
carbaldehyde

No. 324: 4-{7-f|uoro—6—[2—f|uoro-1-(fiuoromethyl)etho_xy]—'3-[3-methoxy-4—(2—oxo-2-
(piperidin-1-yl)ethoxy)benzyl}-2,4-dioxo-3,4-dihydroq uinazolin-1(2H)-yl}piperidine-1-
carbaldehyde

No. 325: 4-{3-{4-[2-(2,3-dihydro-1 H-indol-1-yI)-2-oxoethoxy]—3—methoxybenzyl}-7—
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- R R3 O O(la) (Ib) The conpounds of formula (1)
for which R2 represents -ORa, Ra being as defined 5
or the corrpound of formula (1), correspond to the
Wf%?‘?ﬁﬁ"% 76B8) . They can be obtdi ned from the cBffuURe¥8/001384
of formula (X) according to the foll ow ng Schene 2.
The conpounds of forrmula (lc), obtained by a

ﬂJbv&qumnedoyﬁ(fﬁmrcﬁﬁahymh@@] b bejicenP @m%r&{umafz@wrnmﬂ

or exanple, to an al kylation

cte
y'ﬁ’?ﬁ&'f’ﬁ”@n F%lg%m’dﬁl kyl ati ng agent of type Ra-X, in
whi Idd 328: 4-§7-figorded- [an&dnrcﬁ-or(fi&dremeﬂwn@maﬁy]m‘-[# ermatha-1(2 -

o’%@%ﬁ%ﬁ #‘g@{ gﬂ% oxo @1 i@}l@ yggggndlﬁ%hogen

Caibalddwsieum car bonat e (CsZCOB) or also to a M tsunobu
IS%ZB&P/ LP4. g@%hl% cPeb%l 2o ﬂs-ﬁ%ﬁd}gﬂéhzgl} c?gmm{o.ggz tﬂMFr% -1-
(ﬂpq”ymewl)etg!ﬂom bR ot dibydogriRaraling( af)i -yiipirerigpgplotaraaldehyde
of Neraml a-[i (@ijlérmﬁoﬁ yﬂﬁﬁn nyl]Fn@fHWlea[z(flL@}o are

s gl R e g'awif)eawa@zcglﬂ i hfipeginine-earhaidenyde
as Nde829coifFeiluncs692-filiomont {faiotdnibthy |\ MhBHP B DIt G RipEBidin-4-y!)-

2 G PR B e P R b Rl 5 § o
( X)Ng. I3(3P 4G fuornB-[2rfupro-) rfluaipietiyl ) ethoAyi-E . 4-fiaxoe 3Nk-RbH-@yrazol-
T
obtM rpzﬁz\Eerblorché (ﬁw%e@émveeta@@d

fluSﬁdiihﬁﬁylﬁaynEﬁh% fpﬂﬁﬁjﬂpﬁ& -Obxd-9 B aiyardolinazof- ﬁZB#}iyﬁplﬁéﬂbme 1-

cleophilic aromatic substitution reaction
C%%@Wﬁ g a conpound of formula (Xl), in which R is
as Ntef&Sﬁeﬁ-[S K O-flabav@[2- ﬁmmtoan (flabroatethyllethoky]pk ( RarHpiperidin-4-

vgw %'ibx’é’% %%u é&roﬂﬁfnhﬂ% é(?lﬁk%ﬂ‘ﬁetﬁ%@?ﬂﬂ? gljbefn%ﬁ]yﬁea
ni tNQa 3@30%{3 4-digthoxypgrayird sfluopt-6 &lrenoz (fb:aprqmetbﬁlﬁth@wl -2,4-
dld»d?o-:! E@wﬁ;@l‘dq%ﬁﬁ@alm N@HRR pibaIiees Jc‘éﬂ;%'ldéﬁ?dé Xy, A

L PR O Rer Ay -Rebteoy e oy S 3 Broro- -
(flasrometHylBbibkygIM-diBke3pB dihpdrebuiszolihar2iexalspletidinbaccarbaldehyde
oS SR B RIS Uk A ek e 4
ylraetbgliihrmayiti2 dtdioXoed mdlrwd(oqmﬁazmﬁlrt- (2bi)iy8pipendine-4 aaykmaidehyde
S:Kgﬁ??gtb?%ﬁﬂfrhzogé ;é [gﬁﬁll I r6rﬂ&{£@&h8ﬁﬁ|§a¥ dIOX? 3-{{6-(1H-pyrazol-
1-9 §1iIbffeyllmﬁtbw}&ﬂrdﬂméowaz@uhd&l—t)fyl}pp@ruameﬂ qarbaigehyde
Theyg rae?em Nt?orQIGO[QQIUBFé 1 35 ER%EY Mo RBRAd H oRdlin-4-y1)-
belézyl) 2, 4-d|oxo (? 4-d|hydroqumazolln 1(2H)-yl}piperidine-1-carbaldehyde
" No. 338: 4- -{7-fluoro-6-[2-fluorc-1-(flucromethyh)ethoxy}-3-(3-methoxy-4-
propoxybenzyl}-2,4-dioxo-3,4-dihydroquinazolin-1(2H)-yl}piperidine-1-carbaldehyde
No. 339: 4-{3-{4-(1H-benzimidazol-1-yl)benzyl]-7-fluoro-6-[2-fluoro-1-
(fluoromethyl)ethoxy]-2,4-dioxo-3,4-dihydroquinazolin-1(2H)-yl}piperidine-1-carbaldehyde
No. 340: 5-({7-fluoro-6-[2-fluoro-1-(fluoromethyi)ethoxy]-1-(1-formylpiperidin-4-yl)-
2,4-dioxo-1,4-dihydroquinazolin-3(2H)-ylymethyi)-2-methoxybenzonitrile
No. 341: 3-(3,4-dimethoxybenzyl)-6-[2-fluoro-1-{fluoromethyl)ethoxy]-1-(1-
formylpiperidin-4-yl)-2,4-dioxo-1,2,3,4-tetrahydroquinazoline-7-carbonitrile
No. 342: 4-[3-(4-bromobenzyl}-7-fluoro-6-[2-fluoro-1-(fluoromethyl}ethoxy]-2,4-
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skilled in the art to give the conpounds of fornula
(XVII) An acyl ation reaction results in 20 the
né)ounds of formula (XVII11). Finally, the co
680(1d) are obtained22either by an alR TéﬁR%}QSIOO1384

reaction with a derivative of type (XIX), in which X
represents a | eaving group such as a hal ogen atom

dibsb- 3t49dn%r omﬁ ﬁdiﬁéua,%rbaﬂdyh gxanpl e, .

or M2 %ﬁ%{(?ﬁh i e ks %F%E»n%lﬂuoro 6-

[2€ffuotcyMﬂl(d%ethwethtb)thmodﬁbw&dsd|I6)Pélrdﬁwmzdllr( -Xp2H)-yRBipeddine-1-
Caﬁ%"ﬁﬁ@dged above. Schenme 3 Nucleophilic NO2 aromatic
substitution ) Reduction F COOR Ra-OH Ra, o

CORy. R4 O{EIDeneHoyy)pozyll-y-fxinta 2-hErea- (fluoNMetlnyl)ethoxy]—ZA-
s S 1

| A8-(3-tBdrdictierobs ey oamip-gthay benagh i ﬂqqr01ﬁc§2ffluor°- -
(fIE"oroMel’t )eﬂ‘kaZﬂ-dl&(Qm @ﬁ%ar@ @lﬁétdﬁﬁ ‘lg’ﬁ |Hﬁhfel136brbaidehyde

4639{”('&{3/r4)d'%w|f_’|bo?rjzy )%}’h -3 21f5’°r°8 bﬁQF%}fR?HHOW‘G 12-
fluefcﬁ GFRBuchbm}efhyl &Boxy]-2) dibxd-Z)4-dihydrdgiRdazotin-1 \HEtplperidine-1-
le&ﬂ NOR3 RIOHDI R3 (ICS (XX) 5 The
n s of fornmula (le) and (If), in which R2 nore

parfﬂ¢ GPat[3-{4 H%rcabmwwuarobgnwpxxdﬁ methextenziHTop RHG-[2-
ﬂuBFb H’-QELWoH@nyﬂ@tﬂoﬁﬁ -2l gl 3‘?4 &]P%H%SQJ idzohi® (Q-!Jlgayljbfplendme -1-

prepared according t | owi ng
Cai?ﬁ"i’?hyfjg understood that, in Scheme 3, the R2 group

i | NG t35a1 £403-i 45[(9f4 m&mﬂabémgo@qtd mahmb%ﬂgﬁvy-ﬂﬂaﬁﬁte-&oﬂuoro-m
(ﬂg C-gﬁ'lgﬁgF&lﬁéﬁ ]23% glog? :}utf:a Ey&roggl azoh]a gxﬂfg&é{ﬁﬁe&igineJ -carbaldehyde
corfpo B38: 4-K3A4-1(3-chlomué-fibrabeny! oyl methppgsnkyik 7 flaoro-6-[2-

ﬂu?ﬂﬁ’ Eﬁﬁu&@r@?iﬁ?l)ﬁ%aﬂﬂ QLigdlogi ,‘?'qe%' hyng ql%ilﬂaeztogrz- Agﬁ-ﬂ%ﬁ]ﬁ’peridineJ -

afRAdRIYERI nedi one group.

No. 353: 4-[3-{4-[(2,6-dichlorobenzyl)oxy]-3-methoxybenzyl}-7-fluoro-6-[2-fluoro-1-
(fluoromethyl)ethoxyl-2,4-dioxo-3,4-dihydroquinazolin-1(2H)-ylpiperidine-1-carbaldehyde

No. 354: 4-[3-{4-[(2-chlorobenzyl)oxy]-3-methoxybenzyl}-7-fluoro-6-[2-fluoro-1-
(fluoromethyl)ethoxy]-2,4-dioxo-3,4-dihydroquinazolin-1{2H)-yl]piperidine-1-carbaldehyde

No. 355: 4-[7-fluoro-3-{4-[(2-fluorobenzyl)oxy]-3-methoxybenzyt}-6-{2-fluoro-1-
{fluoromethyl)ethoxyl-2,4-dioxo-3,4-dihydroquinazolin-1{2H)-yl]piperidine-1-carbaidehyde

No. 357: 2-[(3,4-dichlorobenzyl)oxy]-5-({7-fluoro-6-[2-fluoro-1-{fluoromethyl)ethoxy]-
1-(1-formylpiperidin-4-yl}-2,4-dioxo-1,4-dihydroguinazolin-3(2H)-yl}methyl)benzonitrile

No. 358: 4-[3-{4-[(3,4-dichlorophenaxy)methyl]-3-methoxybenzyl}-7-fluoro-6-[2-
fluoro-1-(fluoromethyl)ethoxy]-2,4-dioxo-3,4-dihydroguinazolin-1(2H)}-yl]piperidine-1-
carbaidehyde

No. 360: 4-{7-fluoro-6-[2-fluoro-1-(fluoromethyl)ethoxy]-2,4-dioxo-3-[4-(2-
phenylethyl)benzyl]-3,4-dihydroquinazolin-1(2H)}-yl}piperidine-1-carbaidehyde

No. 362: 4-[3-{4-[(4, 5—dichIor0—2-ﬂuoroben.zyl)oxy]-S—methoxybenzyl}-?-fluoro-S—[2—
fluoro-1-(fluoromethyl)ethoxy]-2,4-dioxo-3,4- dlhydroqumazolln 1(2H}-yl]piperidine-1-
carbaldehyde '

No. 369: 4-[3-{4-[(4-chlorophenoxy)methyl]-3-methoxybenzyl}-7-fluoro-6-[2-fluoro-1-
(fluoromethyl)ethoxy]-2,4-dioxo-3,4-dihydroquinazolin-1(2H)-yl]piperidine-1-carbaldehyde
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5 The reduction of the nitro group of the conpounds of
type (XXI), in which R and PG are as defined above

the PG oup advant ageously being boc, results in
W PPesy b\gﬁﬁ Ong ani lino derivat3dves (XX 1) whi cIﬁ’CThﬁ'f/R%\OOB’OO"?’SA'

reductlve am nation reaction in which they react in
an acid nedi um and advant ageously in the presence of a

redygi 919 @q%‘@—mm%@@ 4%Io?89édi?!;)c§>&!| Q%MNQQE@WOW@[Z flucro-

bl SRR A%y S Doadiasebey g GE P
c@rama@lsydegl ve conpounds of formula (XXII11). An

|
ol NPt g hiar Rl Snd %8@@:&’%‘@%&“?’8’?@@5’}'@?H?/ﬁo'e'[zf
f"@mwF’(f'oommﬂaﬂ)?thogﬂemﬁrdmm ibysroheinazaingd2H ) winiperigine-1-

Cérgalhgg,q%onpounds of formula (XXIV). The
ur na i nedi one anal ogues of fornu

obt Npn&d: Byl7-ducieydibl(§-diverobeaa oud- S-Weéw%néylhﬁrﬁ;’{lww*
f@Banﬁaﬁﬁ em’ox?] Qﬂ%ﬁoﬂﬂﬂd@%dq%ma%ﬁrm QH?—?I?ﬂ?Qérm%elﬁcﬁlfbaldehyde

for Buf,%ﬁ 61'[31{%,-,[@1,‘31 -dcipiobenzy I)?:Bsae‘}dmg{ﬂog enzy[ -7- ﬂuoro 6-[2-fluoro-1-

ﬂ_lu_ﬁtdn@ém}lw&x@}f-z ﬂ}dﬁxozaﬂimwcﬁmﬁalzdm -i @Hpylisisériimes ticaraldehyde
e r t

cl e a\,é%”g ﬁctgﬁ4 g@ 031 0 Hﬁ%“?&"?“?ep‘% b‘%nz@%?ﬂeﬁ%@[ﬁ L(%benzyl -7-

flufrofBeRrfiubeo-{ Wrgmeﬂmu)eihvxm %@9*@844odnhyctg¢qﬁena2@w&(ﬂlrﬁs

ylgpécrfafrfé'-"i e? ééghﬁe in which Rb is as defined for the

(1). The PG protective g
X! 979 & TR eicsyPe o eIy Szl rfigrp-6-42-uoro-1-

fﬂleﬁnét eEUXpPR B dfoxet 3 ﬁ%ﬁwmu(ﬂa@&nn Feriipiperidi®-1-carbaldehyde

%n g T by B A B AR BB 0.0 Tuoro-1-
mﬁmwlﬁmgpz 34iRGT3 m@daﬁummjma&m -iiperiing- PGarbaldehyde
B e L R S T oy
(figamnethylyethigxy-2,@diaxe-3,dxinydraguinggolind(2i)-yiiwperiding--camgldehyde
1 TM 6% M%-%ﬂg-ch\orges %Yéﬂén%”c)xhgﬁlmetw& b”enzgﬂlﬁ Audrdib-[2-

fh@p{l (jluqarmqﬁwl)gtho&,]@ ﬁ-gﬁxp{g?f{] dlhydwqumagﬂ)l@ 13H)- ¥l}@ae%ilr® 1-
carBdideiR@ePG N rN Il )n I~~J)n Deprotectln N~O /

R3 felcy%ﬁaso 40{9-ﬂuoro g '[% guoro 1 RluoromethyNe hoxy]%g(ﬁb eMoxy 4){F4
(tnfluoromethyl)benzyl}oxy}benzyl) -2,4-dioxo-3,4-dihydroquinazolin-1(2H)-yl}piperidine-1-
carbaldehyde

No. 384: 4-[3-{4-[(2,5-dichlorobenzyl)oxy]-3-methoxybenzyi}-7-fluoro-6-[2-fluoro-1-
(fluoromethyl)ethoxy]-2,4-dioxo-3,4-dihydroguinazolin-1(2H)-yl]piperidine-1-carbaldehyde

No. 385: 4-{[4-({7-fluoro-6-[2-fluoro-1-(fluoromethyl)ethoxy]-1-(1-formylpiperidin-4-
yl)-2,4-dioxo-1,4-dihydroquinazolin-3(2H)-yi}methyl)-2-
methoxyphenoxylmethyl}benzonitrile

No. 386: 3-{[4-({7-fluoro-6-[2-fluoro-1-(fluoromethyl)ethoxy}-1-(1-formylpiperidin-4-
yl)-2,4-dioxo-1,4-dihydrogquinazolin-3(2H)-ylimethyl)-2- '
methoxyphenoxylmethyllbenzonitrile - :

No. 387: 4-[3-{4-[(4-chloro-2-fluorobenzyl)oxy]-3-methoxybenzyi}-7-fluoro-6-[2-
fluoro-1-(fluoromethyl)ethoxy}-2,4-dioxo-3,4-dihydroquinazolin-1(2M)-yl]piperidine-1-
carbaldehyde

No. 388: 4-[3-{4-[1-(3,4-dichlorophenylethoxy]-3-methoxybenzyl}-7-fluoro-6-[2-
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(XXVI) (XXVI 1) NdAdy R r 1 y~
Deprotection H\ NYO / R3 Acylation NOR3 -~~ RbuN 1
RIROYN1/ NV 1 R3_00O0O0 (le) (10 It
%@PB@(@W% a person skilled?4n the art wll P&T/FRZQPB/UOWB‘*
position to choose, in the |I|ight of his know edge and
the literature, other appropriate protective groups
ﬂﬁMibﬂih (fl0BfethethyPe kPl 24 a0l IM- BmQHr%bUiﬁazd?lﬁ ﬂtlj-lww?pendme 1-
Eﬁ)ﬁ%escrl bed in the general "formul a
of formula (I) conprises a brldged ring, it
CaaneB&Qmé{iTmadro—@V[Z-himrb—1dﬂflabﬁoﬁ'@rhw>)ﬁtrb)(y]q}1{ﬂ 8-hidvexybenzyljoxy]-

S P PR B L B Epeoence
sonilo. 380: 24DIILOBTHEBI( 3—ﬂumemommmmanybemmprsoro-1-
ﬂuBrcﬁH‘F{t |}éﬂ{b9<91nf!\"4tchf£o*t?4 'dmga%g&%zolﬂhwe(%ﬁ g [{?ﬁ&fyﬂ{eefs 2 idehyde

il H§t$9a1t &-[EHE[(SrediBurrobenzeiexybad-methoxyhenpilot Bdrrpdsi2-fluoro-1-
(fﬂﬁﬂm@tﬁ?ﬂéltr%(y H%xoﬁ’s 4-d§ @rdﬁﬁﬁr%zé]ﬁeﬂw-l?—yl frﬁi‘r@dﬂﬁﬁr@)aldehyde

@BG@% 8%8‘3 - %% 01 L@n(zm%o% -y?),-ﬁp lq/%'szI] 7-fluoro-6-

[2e‘|u:acd) - dByprayethyhethaky]-@n-tiogs 3, 4—-d|hid$0cﬁw%z(d1nl-d {2yl }piperidine-1-
{FBQHS'{! yol& resonance) spectra are produced on a Fourier
ransf'orm spectroneter (Bruker) at a tenperature of

30006 Adtigluasd-8-{Brivomnt(fusrometbyiatiiey]-1-(1-0ormylpiperidin-4-yl)-
2 a'cﬁd»&m @Idthydroq@unazgﬁﬂﬂbﬁP- It}met'f‘fgfjpﬂgr'lkrﬁa @ld?éhiorobég'\z/%nesaléohonate

br oad
- Rt R rig st bilverereethylelepi-3- (& formyipiperidin-4-y)
2 delither na-ekhyaigaimeksinns(2FRen bt 2aRe bR M £didhiBrobenzene-
Lﬁrgr%% fled in volunetric ratios. The NWVR spectra and
SsS pectra confirmthe structures of the conpounds
20 Ndt4i3n84-dddoodi-fvy{{T dlubtvet-f2«Hunpbd-d s{fibedooethyl JetHolg-1-(1-

f i,ons are

o B A W2 RPN 2525
maiberyPhepeiteszamide DBU:

1, 8-di azabi cycl 0[5 4 O] undec-7-ene DCM

di ch rorret 2-di ch| or oet hane DI AD:

dii :‘%ﬁﬂi J&EB@?Q%‘H&W pegsgnt inyentips processes for the preparation of
a derhpapdageasianforiMea: ()N, N- di net hyl f or mami de  Et OH:

et hanol HBTU:

O (benzotriazol -1-yl)-N, N, N, N -tetramet hyl uroni um

hex affeumnphiosp bathe indeB@En cars bd pteplarexhibyothe freathadscillBdrated in the

fomb SEREHENPho 4.

In that which follows, the term “leaving group” is understood to mean a group

N n( 9 )n mS) )n

which can be easily substituted, with departure of an electron pair, by cleavage of a
heterolytic bond. This group can thus be easily replaced by another group, for example
during a substitution reaction. Such leaving groups are, for example, halogens or an
activated hydroxyl group, such as a mesylate, tosyléte, triftate, and the like. Examples of
leaving groups and references for their preparation are given in “Advanced Organic
Chemistry”, J. March, 3rd Edition, Wiley Interscience, pp. 310-316.

The term “protective group PG" is understood to mean a group which makes it
possible to prevent the reactivity of a function group or position during a chemical
reaction which may affect it and which restores the molecule after cleavage according to
methods known to a person skilled in the art.

The term “temporary protective group for amines or alcohols” is understood to
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NaBH( QAc) 3: sodiumtri acet oxyborohydride AT: anbient
t enperature WO 2009/ 077680 33 PCT/ FR2008/ 001384 ni n:

mnute THE: tetrahydrofuran NEt3: triethylam ne _TEA:
WO RPPUBF&Peti c acid 5 EXAMASES The fol | owi figT/FR2008/001384

exanpl es descri be the preparation of some conpounds in
accordance with the invention. These exanpl es are not

n"!eﬁ\lj‘ ethﬂts rbg%t@&ﬂ/i&'ri])\lﬂﬁs gpga/ g}%ombéé H8$driBEE it IPeotBER&EBEOUBE in Organic
SexaRgE-d2reeae dr W gne Y¥dtE ft P\)Qim T byﬁ’é{ﬁ?ve'”g%f‘%wceﬁn1999 and
ifvPProedttin esr@n;@rmaabnﬁ Pulctwgegsam@ nm@wetag: aI

ro oun o
anﬁﬁ@r{s Py ) mate. B BB RARPE PO e U T amines:

béhayzacatamamates (such as ted—butoxycarbonyl cleavable in an acid medium, or
bélﬂg (ﬁxica"‘bgﬁwe HRIXXNENEY ! AydtodeholyQisiTY kdthsihlydiphstéetie) yfoups for

carbaxylic aidst rhuHyageneisatie @lkvh ssteys (Bie)) ak @edmil tri othy! @f tert-butyl
e@e}! @hl&h’ Qaﬁ bQ'ﬁKdMIyséd Gh NpGsicOr aStassdidman®Benzyl esters, temporary
pwiqthe ef%wfj%aéwho,ts PrRSRGisy BUFHLh AT BYHIRRY R methyloxymethyl or

Vi tIRENy It e, - lericiiutiioxnd @taﬁzy*HSiﬂnerbB@* Gerfpork3Cotddiive @roups for

C?FPQFE I;:Igr%efhvEs gsv\gp 2&\%3)?1/ g 7gr6c§(%hc dcetd CE/ é:uRﬁ%gsfopg}é)’tﬁéle 4\3 dioxan-2-

ylmrammﬁla@kaeylzyhd)ngpmne q;myebe Batiegodie well known- general methods
0 di ne-1- car boxyl at e and

d%sciggﬁ Wﬁ%@&%‘é‘& A%? 15 of AcOH i s ?/rradl at e

indeh” aerﬁ%rSéswgdemfﬁhm o ("BU dleatj'et"!enPW'%ﬁ"blto SNRPSH) ”%ﬁ appropriate
pfalé@v% %}"ro@ﬁ% tHé:dbrdm he tﬁeﬂré&cmrﬁﬁahmn Tihe ddhﬂﬁiﬂlhed ofifimula (1) can

wo .ot her | ots of 0

COBREARERYFBPPHBR %ﬁ?éflgqéig%alrgé \@'Hc%rglgéang;aéed subsequently
nmmﬁmomrrm@l'eoﬂmml ned product i's taken up in AcOEt.

The qrgani [ ' r

10 PR SRR I ARS8 g W foqmppung and e
resotants, m‘hendhﬁiemecﬂm of\prgismatiemisg riat Id?%‘?F@Qd R Fomeercially available
oP RV d(;e'%ErllSe?i iRRP A GE dﬂ@ﬁgrcah%%gﬁbrﬁﬁ %éé‘d#ﬁlﬁ td Rfathods which are

resi eISCTOITHtO ra

on silica t
desarikgd Eharein of whish am#nomt% @iSPHéb'{'%geth? 2 U:Jel o

(5/ 95he ke e?érgi)ﬂferélw (R0 Apount® of /g mvbﬁtum gan ﬂa@ cbtained from
he expecte et hy
eaaqtpme(lﬁgl Z@Hrs)& LES((rﬁé:tr ﬁ?@?@%’aﬁﬂ'@ﬁﬁp %r}{gp]an?ogr phy cg} élse when
tHe( Sraptunglk comprise acid or amine functional groups, by selective crystallizations of
diastereoisomeric salts obtained by reaction of the compounds (1) with chiral amines or
chiral acids respectively.

According to one embodiment of the invention, the compounds of gene'ral formula
(1) can be obtained according to the following Schemes 1 to 4. Out of concern for clarity,
the group R4 has been chosen as being a hydrogen, p and p’ represent 1 and 2
respectively and the R, and R; groups have been set as indicated in the schemes.
However, it is to be understood that R, can be as defined in the general formula (1), and
R; and R; can have the positions indicated in the general formula (I) and that p and p’
can be as defined in the general formula (1).

The synthetic routes described below serve solely as illustration and are under no
circumstances limiting. A person skilled in the art can apply without difficulty the teaching
below to the compounds of formula (1) for which R, Rs, Rz, Rs, Rs, Ra, Rb, Re, m, n, p, p’
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pr opoxy) car bonyl ] am no} pi peri di ne-1 -carboxyl ate H3C
H3C*O~O H3C N 1-13C PCH3 NO O0-1C: OQCH3 / O

5 Amxture of 2 g of 1,1-di rrethyl et hyl
wp{nge DHERBRY | oxy) - 2- 26 PCT/FR2008/001384

(met hoxycar bonyl ) phenyl ] am no} pi peri di ne- 1- car boxyl ate
obtained in stage 1.1, 0.87 nl of D EA 1.78 nl of

ah@Grara B8 ddfirkdah tadnerd) fdthul (1pf DCE is irradiated
under a 20 mcrowave field at 80C for 30 nmin. The sane

reaction is repeated with 4 other lots of 2 g of
1,1- ﬂlbmmhg |t@8byéme 1, the compound of formula (IV) is obtained by a reductive

aﬂ"iﬂ[t'% §£{ i%ﬂcﬁ?é%e%ﬂﬁé%ﬁ}%r gp ﬁf’g@{% n@gylir] Wﬂcﬂoﬁep Jb‘f‘esents a
(Qﬁ@&)laﬂ@rdgmﬁh end GRatis mdefmeddurcmemgmpawed]ofufprmmm (\attta compound
oﬁmmftﬂal LY fdan 206 EFEBIUH Eafuﬁ H hd ﬁre%\éﬁépﬁﬁtae@dkiﬂﬁﬁragent such as

reduced pressure. e residue is hr omat ogr a
S@cﬂlumcfalag@tpxyt@mmﬁmﬁ b P& arevre@f dhe GAARUAR of formula (1l) is a

prR%&IEVS @Qlﬁ@ﬁ'@r fHeX bihirfs fur%ﬁor(al%r@@p WHioh iy é@fan@eously be tert-

b(ggg)gcgzg é%qﬁ u?ﬁhgg;:/qemgc?und o? formu a e(W)e‘t\ht ed 9 uIS subsequently
aEylétbe nzqcbmm to2méthbds (el knovimed h)ple&}dmcskyll)edam brengrt, |withi @n alkyl or
0 9 8 E
SRR LRI IAN I ey 0-0
anglcgrpu;oeoan aa/tgmupl:y(blcmssuo}inuteg A Rydrolgsig reactiondn aasic medium
nékﬁ ﬁtdééﬁb@fto%bﬁaugtlﬁf c&mﬂoﬂbm RorhRIW) which, by a coupling reaction

(et FSTPRRSAH 9 AR I e Iy aS B J9 P ORI P formula
(Igg'bﬁulﬁelhltge ‘rzttﬁlmﬁggﬁds?ﬁﬁ(wg@%@ ((\)/]lci)ill))t Ahor_ilﬁ?imﬂleGd’rlalgeydlzélloagéactlon in
tghasiineBm kot € e 80 E Alredo ERRAS Byl of formuia
(Iph.eeyreteatic PN PS fad thedzamibe fumjional growy isisebsenuentiy eleaved, for
B ?& lnﬁéogjrh %eh SH Lbed 18 g)ﬁveatﬂg cﬁﬁﬁaoﬁ@ﬁ. V&’%rn;)lﬂa (1a) which

evapor a uced press
gtvaebseaa“pé@ﬁfé@nmeweaxthefempa pts of farmua ab)a met hyI et hyl
4 [ {#hé Rermvlfaey bf Torinfuf fafbreethapyirRRzy pmubamPEnd RAn act as

'wmeél%%%pmegmewsﬁmrﬁma b &reRips e compoypss Pipemula (Ib).
H3C H3C*OvO H3C ' ~CH3 ¢ H3C




H Ov ~/ OCH3 ONO O CH3 15 A mixture of 6 g of
sodi um salt of 5-(benzyloxy)-2-({1-[(1,1-
di met hyl et hoxy) car bonyl ] pi peri din-4-yl}[(2-me
. VW 2009/BBHBR0] ani no) benzoi ¢ acidd obtai ned in s%g:éjé%g@%mowm
and 4.42 g of DOEAin 250 M of DMF is stirred at AT
for 15 mn. 6.48 g of HBTU are added and the m xture
is left stirring for 30 m gcheméd® g of 20
veratryl am ne are added and the reaction mxture is
stirred for 48h 00. It is evaporated under reduced
pressure, the residue is taken up in AcCEt, peashed
wWith a saturated NHACI soNytion and with turated
NaHCCOB8 sol ution, dried om@r 4Ma2SO4 and fi lnceres, WO
2009/ 077680 FACIPCT/ FR2008/ 001384 d the _SOLM@BL iWjarolysis
H?ZdMu rgss raﬁma ue is MS__.-
CRQ 98 apheRs on siz coged, elutiome goararri ed
out with an Ac®Et/ heptane m xture, (20/80, .y/v) as far
as (®0/ 40, vﬂ@;nto gi ve M5 g of expected‘product. 5
Stage 1.5: 1, 14D et hyl et hyl
4-[ 6- (benzyl OX¥) - 3- (3, 4-di met hoxybenzyl ) - 2, 4- di oxo- 3, 4
- di hydroqui nazol i n-1(2H) -yl ] pi peri di ne-1- car boxyl at e
H3C H3C-}-0O-0 H3C (c)CctoctH3 O CH3 10 A m xture of
2.5 g@f 1, 1-dinmethylethyl & [{4-(benzyl oxy)-2- [(SPQ
di met ybenzyl ) car banoyl ] nyl } (i sobut oxycar bon
mo];mtggm di ne- 1- car boxyl® wobt ai ned in stage ln

and 7 f in 18. d@g JXCERal S cgzgtg,dl a
un &"chm. el1ﬁ| or 3c‘t '@Y \/@[
re@s @ocNsS I ep %’d iR Rt s of 820~

1,1- d| met hy| &t 5

4- [ { 8y benzyl oxng [ (3, 4- dinmet hoxybenzyl ) car banoy®)ph
enyl } 15

(1 sobut oxycar bonyl ) am no] pi peri di ne- 1- car bo%R at e.
- The 3 reaction mgedia are conbi ned. The conbiNned

product is takefiNup in DCM washed wi th watar Jyfri ed

over Na2SO4 amd *#1i | tered and the sol vent |

R3

ev ed upden. seducesh presgdhbiat 0 glv ‘ﬁo

X%@-B% pr @ { age 152——— N\ﬂp{g

6- (Benzyl d%y 3- 74-di Ret hoxybenzyl ) - 1 (pi peridin-4-y

[ ) qui nazol i ne- 4(1 H, 3H) - di one H N~OOCH(% \ ON

OO0 CH3 WO 200@"“&)77680 37 PCT/ FR2008/ 001384 m xture

of 3.5 of 1, 1-di nethyl et hyl

4-[ 6- -m,gmpw); ogfc(r@uﬁa,@) fRewWhish s RRAFF§NLS -ORa, Ra being as defined
5 1% éjb8|¥|g? fo'ﬂ%gl%o(%u'cB@ééHohB-té(tli’é")‘orWu]aO[I@)erT heli/ can|be obtained

ca

boxyl talned 1'n st T,

B@nn{heofcomqppgs & foradl aaﬂ%A?CF?fa'”Eh?%d%e fﬁ‘éov? LQ gélénqe 2. The
LSmpeiHds f ifgatlla fic)Moblinéd@yBa hiytrogendlydis eaetiomad tl‘nehGOFTIPOUNdS of
f |t ate IS evapor.ated under, re r T,

s 45 SR f A AR BB T st soen
baatlylﬁéﬁ 250 it iwhioh Renid dshasfined fdr thanorBpeuscH famula i(la,gnd X represents
The sol utio finl the a8dfa b h

o thedh L BT A g sl o e
g5 \ceeduti/caboriate N@sé}%cwredscpﬁ@@uwttsunpgu g@g iong! Synt esis, 1 )
with an alcohol of type Ra-OH, Ra being as defined for the compound of formula (1), fo

give compounds of formula (1d).
The compounds of formula (X) and the compounds of formula (Ic) are compounds

15 of formula (1) and can act as intermediate for other compounds of formuta (I), such as the

compounds of formula (Id).
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4-[6-(Be nzyl oxy)-3-(3, 4-dimethoxybenzyl)-2,4-d i
0x0-3,4-d i hydroq ui nazo |l i n-

i peri di ne-1I-carbal dehyde O P OCHO I/ N
V‘égi'_%%%é-& Io5 A m xture of O. @)é ony PCT/FR2008/001384
6- (benzyl oxy) - 3- (3, 4- di net hoxybenzyl ) - 1- (pi peri di n-4-
yl ) qui nazoline-2,4(I H, 3H)-di one obtained in stage 1.7
and 0.113 g of anmoniumfornmate in 5 n of ACNis
irradi ated under a mcrowave field at 140C for 1h 00.
The mixture is filtered and XW€M&%trate is

evapor at ed ugde reduced pressure to give 0.62.9 Qf
the expected™roduct. 20 Stage 1.8: Conpound RB( 5:

4-13-(3, 4-D N
nmet hoxybenz G\ﬁ}nhydroxy 2, 4-di oxo- 3, 4-di hyd(r)rg ui pazol
in-1(2H) - | peri di ne-1-car bal dehyde WD 2 77680

38 PCT/ F N téprotecténO / Ol 0/ R3
N 0 A turNe 618g of——— \{@[
4- @ bé?lzy ox¥) -3- ( T IRYi et hoxybenzyl ) -t°4 0- R3

- ydr oqui nazol i n- 1(2H) yl ] pi peridi ne-1-car baIQJIehyde
obtai ned in s?@ge 1.7, 0.44g of 5 anmoni umforﬂ%te
and 0.124 g of Pd/C (10% in 10 mM of EtOH purg
beforehand with nitrogen is irradi ated under a

m crowave field at 80C ®h '00. The mixture is
filtered and the filtratg is evaporated under reduced
pressure to give 0.513 0 the expected product. 10
Stage 1.9: Conmpound Nof

([3-§‘g§x'ﬁi°f9| nmet hoxyben orpyl pi peridin-4-yl)-2
, 4- dioxo-1, 2, 3 4 tetyd\foq nazol i n-6-yl]

oxy} "5°hf7 RCH3 NOI / NO

4 [ 3-(3, 4-di met hoxybenzyl,}s 6- hydr oxy- 2, 4-di oxo- 3, 4-di h
ydr oqui nazol i n- 1(2H) -yl ](pf peri di ne-| - car bal dehyde
obt ai ned in stage 1.8 and 0.25 g of Cs2CB in 3 m of

e sti t AT. 056 .q of, . ,
or onlangbie e Someolath.gr Sl 6t 2 tRomPtainpd y following the
piogedurb degerdred|iy Scheraeli3at ed under a m crowave field at
100C for 15 min. It is filtered and evaporated under

reduced pressure. The residue is chromatographed on 20 _
si | i The geimpasinds | oh fiyeiuty (X4 raredoblainedi by annudsoRhibenvaromatic

sﬁEs’Eﬁdt'iBﬁ reéétﬂ:%gtnvcyl(nﬁ%taggoﬁﬁ&gﬂﬁ of %}V\% g)’ﬂd?v%%ghog’\‘s\g@ as defined

e expe
alPilYF,t @ﬁ(ﬁ@ggﬂlmm ty Mﬁf Hs ip- wtwi-rﬁguﬁ@smaﬂngd for the compound of
fdinaRar )N tas pﬂsfsence of a base. The reduction of the nitro group of the compounds

OTKE ra]%gg(ﬁ \lagul erl ?Le corrgsgonalnggsamllno erweg{)fr\ég ee%ﬁ/)l )A reductive

amination reaction with a compound of formula (l1), in which PG is a protective group for

amine functional groups, such as, for example, boc, results in the compounds of formula
(XIV). The compounds of formula (XV) are obtained by reaction of a compound of
formula (XIV) with potassium isocyanate (KNCO) in an acid medium. An intramolecular
cyclization reaction in a basic medium makes it possible to obtain the compounds of
formula (XVI). The protective group PG is cleaved by methods well known to a person
skilled in the art to give the compounds of formuia (XVII). An acylation reaction results in
the compounds of formula (XVII). Finally, the compounds of formula (Id) are obtained
either by an alkylation reaction with a derivative of type (XIX), in which X represents a
leaving group, such as a halogen atom, in the presence of a base, such as, for example,
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1, 2,3, 4-tetrahydroqui nazol i n-6-yl ] oxy}acetonitrile

H3CyO P NMO/ OCH3 NI N

V%Q%égﬁgﬁg i peridin-4- yI) 6-

|nazoI|ne- 2,4(1

| OO0 CH3 58tage21
benzyl oxy) - 3- (3, 4-d

. 3H) - di one HSCA/(?CT/FWB/001384
chloride

/| OCH3 o NI o

0 CH3 10 0. 14 g of acetyl

is added to a m xture of 0.6 g of
cées{ure BEboAAE) or?ralé&bfra Mltsunobu reaction with a benzyl alcohol of tf/pe (XX).

di met hoxyb pLper ui nazol’i ne- 2,
th§l—‘f)°”l?°8ﬂis @ﬂ%g?'gﬂaéoé %b\stﬂsﬁ&?f'%d gg‘% ge 1.6 and O. 24 g
of NEt3 in 10 ml of DCM cool &gheme®C. The m xture is
stirred at AT overnight. It is washed twice with a
sat ur at ed NHAG@¢eoshed ut i on and filtered, and then the 15

f| It 8% s pfiGeated u mﬁ“’educeﬁgﬂmcﬁssure t

N
@éoat he‘?ﬁgect edRe, . Stage—2=2. &0
i (1- Acety pi peré Soor a
d| n- lé/ll ) - 3- (3, 4- di met hoxy¥¥nzyl ) - 6- hydr oxyqui n&#&#l i ne
- 2,4(1 H 3H) -di one WD 2009/ 077680 40
PCT/ FR2008/ 001384 H3CtOP \ NGO/ O CH |
O 0 CH3 A mxture of 0.64 g of
1-(1-acetyl pi perdedi n-4-yl ) -6-(benzyl oxy) - 3- (3, 4-
di met hoxybenzyl »8yi nazol i ne- 2, 4(1H, 3H~di one obt ai ned
|n~§,&age 2.1, rﬂ@g of 5 ammoni um&%e and 0.125 g
of MBaie (10% Nyd0 Nl sgfissdal OH pur ged (beforehand with
rrr‘p%‘en g | dlated—,&;gg}era meb& i_gr_'gg
for 2h 00. RESARUre 1S filt efedd ~“armor he f||trate
. i1s_gv orated er reduced pressur 0 give 0.48 g of
t he gect ed gdr\gduct 10 St age 2. 3e{x%orrpound No. 3

3 HO'k :0

([ 1-P1- Acetyl pi peridin-4-yl)- 3-(3, 4-di net hoxybenzyl) 2
, 4- §%xo0- 1, 2, 3, 4- tetrahydroq ui nazol in-6-yl]
oxy}aceton itrile H3CO P \ NWO/ OCH3 NOI / N\
OO0 CH3

PG 9y Oy R

N. N N
W(Q n Deprotection m(@ n Acylation m[@ H
r—————— —eee——i

N._-Q N._.0 N0
Y Y
Ra., NH Ra‘O/@rNH Re., WH
0 0
{Xvi) XVl {(XVIIh
Ox R
Alkylation T
R3
xﬂm M(Ii\))n
(XIX) N._.0 R3
Ra N\/@
or Miteunmobu "D©:,r R3

gl o
HD. R3

(XX)

" The compounds of formula (fe) and (If), in which R, more particularly represents a

group of type—CH,-NHC(O)Rb, Rb being defined as in the compound of formula (1), can

it is understood that, in Scheme 3, the R,

be prepared according to the following Scheme 4.

group illustrated is of -O-Ra type and is
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15 0.12 g of
1-(1-acetyl pi peridin-4-yl)-3-(3, 4-di met hoxybenzyl ) - 6-h
V\%glr Oé%aui nazoline- 2,4(1 H, 3H)-di one obtained _in s%%éq
) 0Q9(B7 88072 g of Cs20B in ¥ m of DVF are SIGTFREO08/001384
for 15 mn at AT. 0.038 g of bronpacetonitrile is

added and the reaction mxture is subsequentl
in the Sapagitiea qf thfeAviRoFRCIRRAIRNPStFCRIT® (3RS, iQI(R’SaF‘@fe £8mMapEnd (XVII))
buttthétsitl(} élé@ES&niﬂ@% hQ\?e a sb!:érfdaﬁzegr‘o% eé(@@é’ﬁr%‘d%* tﬁé"S&{eral formula
reduce sure e residue is’c ronatograp ed On
(Isiin thead mltg:@wfﬂ@e $AMe Auipazatigediane B@dPout with an
MeOH DCM m xture, (1/99, v/v) as far as (4/96, v/v),
to give 0.094 g of the expected product. EXAMPLE 3:
Conpblugr tedustiorsaf e riton gycnp T Site aampaninds RE hiore/ (13 uwhich R’ and

"B B Bt mye, (e BY sroueyapaisqssl, b3ing bpcyreste in e

corg@sponding anilino derivatives ( XXII) whlch by a reductive amination reactlon in which

th% g&égrgc?rq %h :;bl%?ooolln! 1”%‘2’#‘?:3%' %Wi;{%%ﬁbl? érp ?—.el r‘é?%}n&%l %_%‘}Z'rgﬁcmg agent,

sichdas |80@|Ign‘ot§tan©twwbozohyidﬂd@ beitty @a@@npcmd Ryf fomda (I} ooHwhich PG

re-SB %en{:s Qbé?%ﬂ%%gor%zl %r&iééttlvlé%rr f%?ﬁﬁ"ine@r §ive dRPolifsPof formula

lon O met hyl
(XLKIHII tﬁmcﬂwkazgrare;actagn @udth gnm‘lkyNBt avhcrmiorg@rmateglmwhlch R" represents a

62 gqnlé/[) Foﬁ.@lbcgrt érll g?%gqjgudpg g‘gﬁ@r'?%@%&”t nﬁoreﬁults hn téxe compounds of

fctmma (X%év niThe lmumavz@llr@dnone @talguesof iormale (XXN) carm ge obtamed by a

PRSP Ao (OB FEHSES BEPY P v

ofdfrtmuala Vil invatink dRsvé as defined fagibexempeand Ofsf@lrmuladﬁ. followed by an

in}’%ﬁ@le‘ﬁ@l PE%&QQ@%%G’(WH #aﬁaﬁ Ic e c@jrﬁ %e so rgféradi)'ia boc) is

subsepeenilyedeayeddn anehict s@djvme & weselt tro the mp;qurglsaﬂ fomreJla (XXVI)

i e e

ccznpcg.mdf ofrefbhmpliia 5¢I}. 2The dPE| proteativl ogrp)p 20hi(KKYheng odeaved by a

h)%’é(fén%g)g:s r@g@%ﬂ%ﬁ gﬁrp%ﬁ@%p&ggj ng{f fg ﬂ'{u% @%}O I’-@nghsg tﬁ? co:ppounds of
foAo @ (Hy @e abtainadebly an agylationdeactianmpdne gempaundssip fremela (le).

for 24h 00. The mxture is filtered and evaporated

under reduced pressure to give 18.6 g of the expected

product. WD 2009/ 077680 42 PCT/ FR2008/ 001384 St age

3.3: 1, 1- D net hyl et hyl

4-{(4- (2 2-di fl uor oet hoxy) - 2- (et hoxycar bonyl ) phenyl ] a

m - no} pi peridi ne-1-carboxylate H3C H3C --O-0 H3 C C

1/ 1



NH F ~0I1 / 0,CH T35 FO0 AMmmxture of 4 g of
nmet hyI 2-am no-5- (2, 2-di fl uor oet hoxy) benzoate and 6. 88
1-di met hyl et hyl 4-oxo |per|d|ne | - car box
o 2aHHTERR Srage 5 5 in 15 A b ACOH 15 heRCIHFRRO08/001384
90C for 10 mn. It is allowed to cool to AT and 7.3 ¢
of NaBH(QAc)3 are 10 added. The mxture is |eft
stirring at AT for 12h 00.S¢heme4dextracted with AcOEt
and the extract is washed with a saturated K2CO3
solution and then with water. It is dried over I\/g§§4
filtered and evapor ated under reduced pressure to tg‘}m
6 63 g of the expect ed pr oduct 15, .2Lage 3. 4:

1HD| EY| et w@ amination NH
4-{8 sook] 4- ( 2, 2- df‘?'r daexy ) - ge (et HGX o
) - phenyl ] am no} pi peri di ne- 1- car boxyl.at e H3C
H3C4- 048 H3C O N NI -12 @XIhT A0 /.,ﬁ%],,cH 3 F &%
1.95 g of potassiumisocyanate in soljution of 4 m of
water are added to a solution of 6.f3 g of
1, 1-di net hyl et hyl
4-{[4-(2, 2-di fl uorget hoxy) - 2- (met hoxycar bonyl ) phenyl ]
am no} pi peri di ne- f;, car boxylla:tde*vstgbt ai ned in sta e 3 3
in 40 m of AcOH(“The mixt afE"{8 WO 2009/ 077¢
PCT/ FR2008/ OOlSé"A i rredﬂz.a T for 12h 00"

exhikact ed wifh nd t he tfact is ﬁ3
sﬁt—trrated @%mﬁl on a (\ﬁ n wt%'wﬂiﬂ%\rp a3
dri ed over % filtered* ‘a'ﬁ'd’"""evapor ated un
reduced pressu Vt‘o gi ve 6.95 of the expect@ey
product 5 Stage 3.5: 1, 1-Di rret hyl et hyl

4-16-(2, 2- d|fluoroethoxy) 2, 4- di oxo- 3, 4- dlhydrqu|nazo
lin- 1(2H)-yl] phperl di ne-| - car boxyl ate H3C HSC— ~-
HBC P NtO Fr /| NHF O10 2.5 g of
1, 1- di et hyl e'f'ﬁ;(]f]

ebacfreztdabanoy| (‘9(‘32 P uor agbivexy) - 2-
TIEThDXy Bt lame}‘pT"perl {,{Hzx \}@Ete
obtai ned in staeS4|n sol ution mxtueof 1B
n of dioxane argws n. of a 1 N aqueous NaOHxg@ly ut i on
are irradiated wunder a mcrowave field at 130Cfor 30
mn. Extraction is carried out with AcOEt and the
extract is neutral ized with a 1N aqueous HCl kution,
washed with waterf_dried over 15 MgSO4, filterked and

evapor at ed undeg,lr gguced pressure. The residl
obtalned S trltHr%ted i.n an Ac(]Et/pentane Ure to

GVE Lhe ex ec mtff@lt F Thetbame r eac& \/@:Ra
repr oduc8 kot s of 2.5 gR"e‘f
1- di met hyl et hyl ©4-{car banoyl [ 4- (2, 2
(ie)
It is obvious that a person skilled in the art will be in a position to choose, in the
light of his knowledge and the literature, other appropriate protective groups which make
5 possible the introduction of all the groups described in the general formula (1).

- When the compound of formula (1) comprises a bridged ring, it can be obtained
without distinction by one of the synthetic routes described above. '

10 - The following procedures and examples describe the preparation of some
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25 A

30

35

di f| uor oet hoxy) - 2- (et hoxycar bonyl ) phenyl ] am no} pi peri
di ne-1-carboxyl ate obtained in stage 3.4 to give in
total, 5.63 g of expected product. 20 Stage 3.
VO 20810B7830i0r oet hoxy) - 1- ( pi pa# i di n- 4- yI )qw nd’z%T/FHEOQSfOU"?’S“
,4(1 H3H-dione HP NO F~-"'01 i HF 0 W
2009/ 077680 44 PCT/ FR2008/ 001384 A soI ution of 5.63 g
cgmpguqudlinnqgc:ﬁw.agg%with the invention. These procedures and examples are not
hr‘iﬂtfn@ drd e cfrIIW@rlm.%%rQ@(tHé s@nﬂh?@é‘ﬁloﬁ 4
di hydroqui nazol i n-1 pi peridine-1-carboxyl ate
obtained in stage 3.5in 70 Ml of formc acid is

sti 1 jefedrolRbufdandtx8RpiebRIe! vent is evapor at ed

under reduced pressure 5 to give 6.13 g of the

eXpeCH%deﬁng;b&ftra' dte LRSI ScRE S qlidtfupQE BhectRirhHeSad blatform LCZ

tyﬂea%?a(t%kowfﬁ% HPLYRB Y/ pless)dn gpglive edtiaspraydpuigationdpede;
l'in- Jﬁ(r%FNf\nF{/vI(hxﬁimgmggnémmlrssan&aieqiﬁmd@ Hry pﬁ?dd‘deder\ a Fourier
n m xtu 0]

uBIRIo SHeqdmatiee 30 218 B RiGe &t 29975 (eheRanasatis, rotons ro
rezonfetty, 3H) - di one obtained in stage 3.6 and 3.12 g of
ammnguggrg@gtnate in 28 mM of ACN and 28 ml of dioxane
isirra ed under a microwave field at 140C for 1 h

00. THE doyblebaction mixture is run into water. The

m xt urne= hriwitioldt t er ed and the precipitate is washed

Wi th g ndt n wth ether to give 4.47 g of the

expetPed "FEIRAFY St age 3.8: Conmpound No. 34 4-[3-(4-C

h | oraahﬁﬂmw) 6(2, 2-difl _

uoroe , 4-di oxo-3,4-di hyd roq u i nazol i n- 20

1(2H) {AI |per|d|nelcarbaldehyde HI O P NOC

F\ TA0DMSQ-Yls = Hegtetatsr@ do@tiy7 3@Bi0xd, PCT/ FR2008/ 001384

A m XEBC‘% DfieflerkRY éhfloroform

di f1 uoroet hoxy) -2, 4-di oxo- 3, 4-di hydr oqui nazo

L O ThS e 5f Bevarts A ducBliasnn BN R meq
st agths NVR Gpeated a8l rhaddhssusbaeddmyim tHe seibi@FsdeN#RNEompounds

f DVF t d at AT
ot?tgp‘legﬁ%%dmg&%e ?’@mpgﬁf%"&ﬁd vvash: f}gsl Isrggrr?ed out

with water and then with a saturated NaCI soI uti on.

In th@ e')'_iarﬂ?lggWh'i:ch%W egfogcg\}vﬂg a%r%(nawgr% fered and

ora und sg due is
AGNF éﬁ%t@f@jtjﬂeaphed on silica gel, .elution be| ng carried

ASOEL: WHyhafgSEt . to give O. 116 g of the expected
gooduct EXAMPLE 4: Conpound No. 49 10 Synthesis of

'{'Ba‘feé’c(a@@cl opent yl oxy) - 4- met hoxybenzyl ]-6-(2,2-diflu
DBUO4,8-diazabicyclo[5.4. 0]undec—7 ene

Dﬁwﬁ)ﬁ?ﬂ%ﬁéﬂgb%égyge - di hydr oqui nazol i n-1(2H) -yl ) pi per
DCE: 1,2-dichloroethane _

DIAD: diisopropyl azodicarboxylate

DIEA: diisopropylamine

DMF: N,N-dimethylformamide

EtOH: ethanol

HBTU: O-(benzotriazol-1-yl)-N,N,N’,N’-tetramethyluronium hexafluorophosphate
IBCF: isobutyl chloroformate

MeCQOH: methanol

NaBH(OACc);: sodium triacetoxyborohydride

AT: ambient temperature
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HHON PCH3 NYOO F~01I / FOO0.172 g of DIAD is
added to a solution of 0.15 g of

4-%6@ 2-di fl uoroet hoxy) -2, 4- 15
W 8Qe/e7 78§ hydr oqui nazol i n- ﬁ%l—l) -yl ] pi pe PCT/FR2008/001384
ri di ne-1-carbal dehyde obtained in stage 3.7, 0.142 ¢
of [4-(cycl opentyl oxy) - 3-net hoxyphenyl ] net hanol and
mih: fAsutg of PPh3 in 3 n of anhydrous THF. The mixture
stirred at AT for 12h 00 and then at 60C for 1 h
TU% tefrehykOfuMpor at ed under reduced pressure and the
NEgsiridthglansinguri fied on silica gel, elution being

th AcCEt, to give 0. 083 g of the
TER téﬂ?"iﬂ%&fﬁ?ﬁ 20 EXAMPLE 5. Conpound No. 20
Synt hesi s of

Ej&\i!ﬁE@}? 4- di met hoxybenzyl ) - 1- (1-fornyl p| peridin-4-yl)

di oxo-1, 2, 3, 4-tetrahydroqui nazol i n-6-yl ] met hyl } acet am
Thofe FlEV RO GXADPRSSBS A PNF/HFREDAENCY E8B4 CORMPOUNEON 2aoodance with

th% lg\@%ﬁg# % eN_e[:l(af%lés 8%19?%“"1 taglgr ony?TIg/?n& H)&strate the present

inyendionz dhe e\urrmlqzs pB el ccmywmds dIcheleaanples wefgHROose swen in the
7
tagl_eﬁ)%ﬁﬁlh?rfm b\ng'[ %’x;%%%r on;‘-/El%; Eﬂ'ﬁg es_and ltr}1e_ physical properties of a few
campounige @zeertieg to thegievention aaen&nﬂrahed f ormate and 0.094 ¢
of Pd/C (10% in 10 m of EtOH purged beforehand with
nitrogen is irradiated under a mcrowave field at 120C
f or EEAHPthc'Enl depmndupé'ﬁi s filtered and the filtrate

5 BSOS AP R Ru . b e
1,Qu!;4-mttdhyahoqlﬁnﬁtlIme-m]aﬂﬁ}ab’emunh (5/95, v/iv) as far

as (30/70, v/v), 'tg) give 0.2 g of the expected
product. 15 Sta . 2. Benzyl

4-{[4-({[(2,1- d%t hyl et hoxy) car bonyl ] am no} net hyl ) - 2-
(et hoxy- :

car bonyl ) phenyl ¥ no} pi peri di ne 1-carboxylate Oy0 P

NH1-13CO\|I/OCH H3Pr v 'l 3 CH3 0 0 WO
2009/ 077680 4R PONEFR2068 @1384 A solution of 1.66 g
of benzy| 4 I peri 1 car boxylate and 1 g of
meth " o

no-5- ({[(1, & di met hyl et hoxy) car bonyl ] am no} net hyl
)benzoate obtained in stage 5.1

Stage 1.1:
1,1-Dimethylethyl 4.{[4-(benzyloxy}-2-(methoxycarbonyl)phenyl]lami-
no}piperidine-1-carboxylate
HS%—
H,C 0.0
he ¥

N

NH
O/(:[n,o\
0
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in 20 Ml of DCMis added dropwi se at AT to a

suspension of 2.04 g of NaBH(OAc)3 in a mxture of 20

m of DCM and 0.41 m of AcOH. The mixture is '

VKD 2009/03768%h 00 5 and then a3%urther 2.04 g JFetFRE 801001384
NaBH( OAc) 3 are added. After stirring for 6h 00, 1.66 ¢

of benzyl 4-oxopiperidine-1-carboxyl ate are added and31 ¢
the W xtinterei sofst2 gr e@f amety! f gramin®h-(benzylRxWaeiFogey 319 ©

1'\\6‘{5%}&#%%8%3 p?eri%%@fi Bk et 3, 09 g 2 NQBH(@NC)QWG 10 mi of

gani c ase i'S washe
re@iHisaitrediated HOTBT @qutqweatww (Biptage W"‘E%ﬁoraS‘X*é’éPhi‘ H°&yfor 20 min.

@Eﬂ%méol;e%q&{‘ is |rregb§188‘ WY Qe biR2eA Ofirﬁjgfd)fi sied, 2-amino-5-

Fate evaporated under reduced
(perey/uybeniate. ke three leactit batiecte spMbInedn T8¢ (cpg@gined product is

8 tp 31 Al T PRl Pt Bl wAELEMI P ER0Red NH.C

ar as
sblubion aotl viitnea eatpatedztﬂa piCsthasiutiost didrd eves: Nagg B@ﬁ93 itered and the

SH‘Y%E]HS%/ éfgreony n)'ars“(;@r@y %{'gl@égl‘}r@r? Yéécﬁfé‘ IQ%Maﬁddrhpﬁed on silica

thoxycar bonyl’) anmi no} pi 8
get-clutvardemgydaragdout@ith ah Ac@EBheptane mixtyg o/ ép ﬁar as (30/70,

Vé%%’?%‘forngtgzdf%egxé%gtg It @Clgd then 1.745 g of et hyl

e are solution of 20 1.6 g of
benzyl
? {E an,l di met hyl et hoxy) car bonyl ] anmi no} net hyl ) - 2-
me %%éé—w—-

car bcnyJD)mbﬂMéthﬂm me{[mmmmyhhnywimmmrmrwl)phenyil[(2-methyl-
obt ai ned .in a The m xture is
@'PPP?‘B&%R""X af"g'?"}l?“?%!fg"e' caf%"’g/?ng ated under

reduced pressyce. The residue is taken up in 10 nl of
pyridine (184,0H—eqd,®.7 g of ethyl chloroformate is

added. The mi&'turels stirred at AT for 4h 00. It is
evapor at ed under r cepplcpressure The 25 residue is

chr omat ogr aphed o gH el ution being carried

out with an Ac(]Et mxture (10/90, v/v) as

far as (30/70, _gg gl ve 0.875 g of the expected
product. WO 20 48 PCT/ FR2008/ 001384 St age

5.4: B

4- 3- -dlﬂethoxymenfyh) 6- ({[ (1, 1-di net hyl et hoxy) ca

rbonyl no} -

nmet hyl ) - 2, 4- di oxo- 3, 4- di hydr oqui nazol i n-1(2H) -yl ] pi per

i di ne-1- carboxylate Ot0 P \ MO OQCH H3 H3C ONII

/N HgC 0 CHgy 5 df Mt itiendlhyl@hli6S @-(p4-(benzyloxy)-2-

benzyl 1-di met hyl et h |

RE LA R L pt SR
|

gf} @&%}?W%%ﬁl &@&Fafﬁnﬁ%u ﬁ%eof E.%bt'.égﬁd%*}“ @rtalgg 5 (radizted under a

mcrm\fed"reld atE#0°6dor IhminyiTheaeg @agtms% gdwi in 4 6fer ots of 29
-1-
éir r ﬁ‘ &Fn%ﬂ}ﬁﬁrﬂt i eﬁ{[g‘égéﬁﬁ¥f) grﬁétﬂo@camgl ;Sﬂérnylj,é?mﬂub}pnperldme

rate 1s evapor at ed
uardexylatednms& rpegivcsunedia Aie Cﬂ@@!f@deTh% cofnBlaed RIRAYSH ‘%"‘ake” up in

EhoB] Ty 8, gl B P bty oo

emrdrrtah@ranha:lmresmca s2li eludh laemqwann@d ogbwith gn AxQfg/hegtane mixture,

25 ?1 0/90, viv) as far as (50/50, viv), to give 9.3 g of the expected product.

Stage 1.3:
Sodium salt of 5-(benzyloxy)-2-({1-[(1,1-dimethylethoxy)carbonyl]-piperidin-
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veratrylam ne is subsequently added and the m xture is
stirred at AT for 1 h 00. 0.5 mM of DBU is added and
mxture is stirred at AT for 48h 00. It is
V%Qa?ﬁ’@?@t é8BUinder reduced 15 pdessure and the rRET/AR2008/001384
Is taken up in AcOEt. The solution is washed 3 tines
with a saturated NH4Cl solution and twce with water.
4yl l[Zmethderopexy) casxasl]amino)benzeicagid and  t he
filtrate is @porat ed under reduced pressure. The
residue is pﬁ@ phed on silica gel, elution
bei ng carrleq?i' th an AcCEt/DCmeture (10/ 90,
v/v) as far ad ( 80 ct//v) to give 0.104 g of the
expected product.| 20 %1 e 5: Benzyl 4-[6-(am
nonet hyl ) - 3- (3, 4- % enzyl)-2, 4-di oxo-3, 4-d i
hyd ro- qui nazol i n- -yI ] pi peri di ne-1-car boxyl at e
WO 2009/ 07768 R2 OO 8/001 384 0-1'~"O~OFP
\' N~O L. O I O OCH3 A solution of

0. 107 u Benzyl
4- [ 3- - di rretzﬁoxyhélHZyl ) - 6- ({[(1, 1-

di met hyl et hoxy) car bonyl ] am no} net hyl ) - 2, 4- di oxo- 3, 4- di
hydr oqui nazolin-1(2H)- 5 yI ] pi peri di ne-1-car boxyl ate

0oL PSR 3 29512: 30 Ot Ly TER P, g e 2

~ (methoxycarbadny! yatokaeld((2- rﬁe&ty@:rgm«y)napﬁmsl&amrso}pd:rerrrdnhemvearboxyiate

obBEEE %g%c ‘;t db taﬁé ;%g 4@(‘& 30 @a‘dg\ b %‘g%boﬁygdﬁrggi\g%@taé 100°C for

3p06dTioe Soi!utDorStsa&}fepﬁraeed Beter yeduted Grédsacearyd Dﬁ:rfril is added Drying is

Yy, h Xy
cAORT ot ies Netson g2 SARERE i ks el bR ot uncer
re@uckd pz@eu@t@ﬂ@e&-?b@ﬁtﬂmdprct@i pfodkcCH3 15 0. 049 g of
acetic anhydride is added to a solution of 0.09 g of
benzyl 4-[6-
(am _ta&gl) 3- (3, 4-di net hoxybenzyl ) - 2 4- di oxo- 3, 4-di

hydr | i ( rb X

ot SRR Ruettvt E - kiR 2 iR s Rk aiicagpamoyiiphe-
nmwmdoxydaebmyrranmﬂol;ﬁpawlheadcﬂboﬂ afeor |'h 00. DCM

i's added and the solution is washed with a  saturated

NHACl sol utd then with a IN HC solution, then wth
a 2N NaCH 3'31 @d 20 then with water. The organi c
phase is drl'e ove Na2SO4 and filtered, and the

filtrate is eva rarétH;C nder reduced pressure to give
0.104 g of the e @J:ﬂuct WO 2009/ 077680 50
PCT/ FR2008/ 001384

N-{[3-(3, 4-D nz |oon

-(pi peridin-4 -1% tr y?'dro- g ui nazol i

n- @m’é P NtO/ OCHHICUN/ N
\

6-
O

A mixture of 6g of sodium salt of 5-(benzyloxy)-2-({1-[(1,1-
dimethylethoxy)carbonyl]piperidin-4-yl}[(2-methylpropoxy)carbonyllamino)benzoic  acid
obtained in stage 1.3 and 4.42 g of DIEA in 250 m| of DMF is stirred at AT for 15 min.
6.48 g of HBTU are added and the mixture is left stirring for 30 min. 2.48 g of
verairylamine are added and the reaction mixture is stirred for 48h 00. It is evaporated
under reduced pressure, the residue is taken up in AcOEt, washed with a saturated

NH,Cl solution and with a saturated NaHCO, solution, dried over Na,S0, and filtered,
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500 CH3 Amxture of 0.1 g of benzyl

4-{6-[ (acetyl am no) met hyl | - 3- (3, 4- di net hoxybenzyl)

2,4~ di oxo- 3, 4-di hydr oqui nazol i n- 1(2H) -yl } pi peri di ne-| -

W r@&?{ﬂ@@%‘j obtained in stage38.6, 0.016 g ofPCT"FR2008"00"384
amoni um formate and 0.018g of Pd/C (10% in 2 m of

Et OH purged 10 beforehand with nitrogen is irradiated

AAJIB? salVRATtdP SVRRAsated dndernieddery prepsWB. hingresidye is chromatographed

ger %I?dérgél | utidnl St LebrABE ol \Bitrf bh REBESHESafY ﬁ'ﬂ&ﬁr@t ef/80, v/v) as far

under reduced pressure to give 0.077 ¢ of
as{péPedViptuaive 1.5 mpiRypeded Praighound No. 20 15
N{[ 3- (3, 4- Di met hoxybenzyl) - 1- (1-f or nyl pi perldln 4-yl) -
2,4-di oxo-1,2,3,4- tetrahydroqu i nazol i

n 6-)§.§£&L§yl}acetamde Hy O P NyO/ O CH H3CyN I/

N- { [ g (E 'ﬂ |ygfﬁ’r'1loxy bgb ;B%’% ’&’% ‘ﬁd@’te("ﬁ?’aébﬁ“é}");z 4-dioxo-3,4-

dihydraquinazolin- 1(2H)-yl]piperidine-1-carboxylate

1,2,3,4-tetr hé{dr oqw nazol i n-6-yl ] met hyl }acet am de

obt ai ned |n£\‘5§;?g_e and 0.028 g of ammonium formate
in 2 m of ‘I‘fradlated under a mcrowave field
at 140C for 1"h ONy_ The mixture is filtered and the

- filtrate is evapofatdd under reduced pressure. The

residue is chroma aphed on silica gel, elution
being carried out wWth_an M DCM m xture,

(0.5/99.5, v/ Oa SGHV/V) to give 0.035 g
of the_expect od 2009/077680 51
PCT/ 8/ Bb1384 he ch @I structures and the

physi propertie® of conpoucds corresponding to the
general fornula (1) according to the invention, and
al so of sone of their internediates (in parti cul ar

ds. 32, 55. 1 d t d
O B o3 5 o S 008 or s EsMel A BuPERR -2 3.4
d&u%hbiébun@éﬁg&a&gﬁ]ﬁeﬁylﬁisﬁtbgtox@ar&lbdaybhmidﬁ]mﬂuéisdg&iel\s/l‘l Ehr'\t;loxylate
' = r, I A )
oftpineg’le fefs 1 ahd 76 & 0 RS 1EP6H R RCH 1§ 15 0iaypes under a
nm:rgNave field\at\v'18°Q f@ 3 mh. ‘The %ameG‘éabnoa il réfbetatécﬂmth 2M\bther lots of
25 9§, AR -Fefoion &l ke apherdvioaoamoylonenyi-
(aaolMt@xy@aeroEyl)‘dni\hcﬁpﬁdbﬂdhﬁe-a da@:o@la@e OI‘ Hé @ rééctian fmédla @reacombmed

o Ggmblngt a8t ke S POM wRsRP DR piatero ARy oy eSO and
fikréd ) and the.solvent is evaporated under reduced pressure to give 6.6 g of expected
product.

Stage 1.6:

6-(Benzyloxy)-3-(3,4-dimethoxybenzyl)-1-(piperidin-4-yl}quinazoline-
2,4(1H,3H)-dione '

N0 .
sedsny
o N o
o] CH,
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OMo~ Q@ CO'a8ni r MgOrr NaVNtoNr VWNT
ronromr Zr NoC?OLRr OONvi st N rr
uSr Nr Y7 Wtf) ¢S~ Na NZa oZSvi zr Z -~
WOZM99/78881 Oz 2 S2 9 'O¥Z'0S S z N S RCEHFR2808/001384
'"TC4N"M(VDNMNO4aNNNa 04 SMOSSOS
O)CDSnCOSMNV(OMM(OMM(D~M Oe-'ar

M2 OCMMMN O OWN' NATCVCIN"L

0
m BX-'}\CQD&hre cg" i&l%@ & f\‘b'dmlw\%\tpyigh !Q-%-mgﬂﬁmi@g% (b@f'ﬁém@th\éqybenzyl)

A4-diogp3, ‘EdlthFOJJUIHazolla-wm-d)) )&plpﬁruﬂmem-cmr@mdate) obgatrwechirb stage 1.5

éﬁh@é@ bof '%‘A ?nrgeng of 1’50(5/I is &g}equtQﬂVféJNbZ@ o0, TheW?e 8 I%utrahzed

wWith~H§G 03, It ik filgred@nd” the filtrater iz evaRoat ed~ﬂnder~zedul?(@l pgessure. The

B bR LFRMIRSES, o

an 8% \WalH/sdlution. xThe ddlutloy is dried oveax MNa.8i0a aNd fiftered, and thel solvent is
t=.=|v9;:><9'ate|¥I queP’ reldchJ pressure to give 2.67 g of the expected product.

Stage 1.7:
4-16-(Benzyloxy}-3-(3, 4-d|methoxybenzyl)-2 4-dioxo-3,4-dihydroquinazolin-

1(2H)-yl]piperidine-1 -carbaldehyde

HYO

N

N .
\(\O)@[O CH,
0 N o
0 CH,

A mixture of 0.6g of 6-(benzyibxy)—3-(3,4-dimethoxybenzyl)-1~(piperidin—4-
yhquinazoline-2,4(1H,3H)-dione obtained in stage 1.7 and 0.113 g of ammonium formate
in 5 ml of ACN is irradiated under a microwave field at 140°C for 1h 00. The mixture is
filtered and the filtrate is evaporated under reduced pressure to give 0.62 g of the
expected product.

Stage 1.8: Co'mpound No. 5:
4-[3-{3,4-Dimethoxybenzyl)-6-hydroxy-2,4-dioxo-3,4-dihydroquinazolin-1(2H)-
yljpiperidine-1-carbaldehyde
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A mixtur% of 0.618 g of 4-[6-(benzyloxy)-3-(3,4-dimethoxybenzyl)-2,4-dioxo-3,4-
dihydroquinazolin-1(2H)-yl]piperidine-1-carbaldehyde obtained in stage 1.7, 0.44 g of
ammonium formate and 0.124 g of Pd/C (10%) in 10 ml of EtOH purged beforehand with
nitrogen is irradiated under a microwave field at 80°C for 2h 00. The mixture is filtered

and the filtrate is evaporated under reduced pressure to give 0.513 g of the expected

2 EY
ouo

~TONON

product.

Stage 1.9: Compound No. §
{[3-(3,4-Dimethoxybenzyl)-1-(1 -formylpiperidin-4-yl})-2,4-dioxo-1,2,3,4-
tetrahydroquinazolin-6-yl]oxy}acetonitrile

H\fo

g“)
N\f\O/Q:O‘CHs
7 o " 0
o} CH,

0.17 g of 4-[3-(3,4-dimethoxybenzyl}-6-hydroxy-2,4-dioxo-3,4-dihydroquinazolin-
1(2H)-vi]piperidine-1-carbaldehyde obtained in stage 1.8 and 0.25 g of Cs,CO3 in 3 ml of
DMF are stirred for 15 min at AT. 0.056 g of bromoacetonitrile is added and the reaction |
mixture is subsequently irradiated under a microwave field at 100°C for 15 min. It is
filtered and evaporated under reduced pressure. The residue is chromatographed on
silica gel, elution being carried out with an MeOH/DCM mixture, (1/99, viv) as far as

(4196, v/v), to give 0.112 g of the expected product.
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1-(1-Acetylpiperidin-4-yl)-6-(benzyloxy)-3-(3,4-dimethoxybenzyl)quinazoline-
2,4(1H,3H)-dione

Hsc\fo

N

N O bl
Y\/Q:O -
SAA0 Oas
0 CH

0.14 g of acetyl chloride is added to a mixture of 0.6 g of 6-(benzyloxy)-3-(3,4-
dimethoxybenzyl)-1-(piperidin-4-yl)quinazoline-2,4(1H,3H)-dione obtained according to
stage 1.6 and 0.24 g of NEt; in 10 ml of DCM cooled to 0°C. The mixture is stirred at AT
overnight. It is washed twice with a saturated NH,CI solution and filtered, and then the

15 filtrate is evaporated under reduced pressure to give 0.64 g of- the expected product.

10

Stage 2.2: Compound No, 2
1-{1-Acetylpiperidin-4-yl)-3-(3,4-dimethoxybenzyl)-6-hydroxyquinazoline-
2,4(1H,3H)-dione
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nitrogen s irradiated under a microwave field at 80°C for 2h 00. The mixture is filtered
and the filirate is evaporated under reduced pressure to give 0.48 g of the expected
product.

Stage 2.3: Compound No. 3
{[1-{1-Acetylpiperidin-4-yl)-3-(3,4-dimethoxybenzyl)-2,4-dioxo-1,2,3,4-
tetrahydroquinazolin-6-yl]oxy}acetonitrile |

HSCYO

N

N O
o
///\O N CJ)
@] CH,

0.12 g of 1-(1 -acetylpiperidin-4-yl)-3-(3,4-dimethoxybenzyl)-6-hydroxyquinazoline-
2,4(1H,3H)-dione obtained in stage 2.2 and 0.172 g of Cs,CO4 in 3 ml of DMF are stirred
for 16 min at AT. 0.038 g of bromoacetonitrile is added and the reaction mixture is
subsequently irradiated under a microwave field at 100°C for 15 min. It is filtered and the
filtrate is evaporated under reduced pressure. The residue is chromatographed on silica
gel, elution being carried out with an MeOH/DCM mixture, (1/99, v/v) as far as (4/96, v/v),
to give 0.094 g of the expected product. _

EXAMPLE 3: Compound No. 34
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5 Stage 3.1:

Methyl 5-(2,2-difluoroethoxy)-2-nitrobenzoate

NO,
F\I/\O/@H/O\
O

8.53 g of 2,2-difluoroethanol are added to a solution of 17.31 g of methyl 5-fluoro-
2-nitrobenzoate, 9.64g of NEt; and 32.71g of 2,8.9-triisobutyl-2,5,8,9-tetraaza—1-
10 phosphabicyclo[3.3.3]undecane in 250 mi of anhydrous THF. The mixture is stirred at AT
for 30 min. The solvent is evaporated under reduced pressure. Water is added and
extraction is carried out with AcOEt. The extract is wéshed with a 1N agueous HCI
- solution, with water and then with a saturated NaCl solution. It is dried over MgSQO, and
fitered, and the solvent is evaporated under reduced pressure to give 21 g of the

15 expected product.

Stage 3.2:
Methyl 2-amino-5-(2,2-difluoroethoxy)benzoate

20 21 g of methyl 5-(2,2-difluoroethoxy)-2-nitrobenzoate obtained in stage 3.1 and
1 g of Pd/C (10%) in a mixture of 300 ml of AcOEt, 50 mi of EtOH and 5 ml of AcOH are
stired at AT under a hydrogen atmosphere for 24h 00.

The mixture is filtered and evaporated under reduced pressure to give 18.6 g of
the expected product.
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A mixture of 4 g of methyl 2-amino-5-(2,2-diflucrosthoxy)benzoate and 6.88 g of
1,1-dimethylethyl 4-oxopiperidine-1-carboxylate obtained in stage 3.2 in 15 ml of AcOH is
heated at 90°C for 10 min. It is allowed to cool .to AT and 7.3 g of NaBH(OAc); are

10 added. The mixture is left stirring at AT for 12h 00. It is extracted with AcOEt and the
extract is washed with a saturated K,CO; solution and then with water. It is dried over
MgSQ,, filtered and evaporated under reduced pressure to give 6.63 g of the expected
product.

15 Stage 3.4:
1,1-Dimethylethyl 4-{carbamoylf4-(2,2-difluoroethoxy)-2-(methoxycarbonyl)-
phenyl]lamino}piperidine-1-carboxylate

HS%_
H,C 0.0
e Y

20 1.95 g of potassium isocyanate in solution of 4 ml of water are added to a solution
of 6.63g of 1,1dimethylethyl 4-{[4-(2 2-difluoroethoxy)-2-(methoxycarbonyl)phenyl]
amino}piperidine-1-carboxylate obtained in stage 3.3 in 40 m| of AcOH. The mixture is
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25¢ of 1,1-dimethylethyl 4-{carbamoyl[4-(2,2-difluocroethoxy)-2-

(methoxycarbonyl)phenyl]amino}piperidine-1-ca'rboxylate obtained in stage 3.4 in solution
in a mixture of 10 mi of dioxane and 5 ml of a 1N aqueous NaOH soluticn are irradiated
under a microwave field at 130°C for 30 min. Extraction is carried out with AcOEt and the
extract is neutralized with a 1N agueous HCI solution, washed with water, dried over
MgSQ,, filtered and evaporated under reduced pressure. The residue obtained is
triturated in an AcOEt/penténe mixture to give the expected product. The same reaction
is reproduced with 2 other lots of 2.5g of 1,1-dimethylethyl 4-{carbamoyl[4-(2,2-
difluoroethoxy)-2-(methoxycarbonyl)phenyljamino}piperidine-1-carboxylate obtained in
stage 3.4 to give, in total, 5.63 g of expected product.

Stage 3.6:
6-(2,2-Difluoroethoxy)-1-(piperidin-4-yl)quinazoline-2,4{1H,3H)-dione
H
N
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A mixture of 6.13g of 6-(2,2-difluoroethoxy)-1-(piperidin-4-yl)quinazoline-
2,4(1H,3H)-dione obtained in stage 3.6 and 3.12 g of ammonium formate in 28 ml of
ACN and 28 ml of dioxane is irradiated under a microwave field at 140°C for 1h 00, The
reaction mixture is run into water. The mixture is filtered and the precipitate is washed
with water and then with ether to give 4.47 g of the expected product.

Stage 3.8: Compound No. 34
4-[3-(4-Chlorobenzyl)-6-(2,2-difluoroethoxy)-2,4-dioxc-3,4-dihydroquinazolin-

20 1(2H)-yl]piperidine-1-carbaldehyde

HYO

N
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0.172 g of DIAD is added to a solution of 0.15 g of 4-[6-(2,2-difluoroethoxy)-2,4-
dioxo-3,4-dihydroquinazolin-1(2H)-yl]piperidine-1-carbaldehyde obtained in stage 3.7,
0.142 g of [4-(cyclopentyloxy)-3-methoxyphenyllmethanol and 0.223 g of PPh; in 3 ml of
anhydrous THF. The mixture is stirred at AT for 12h 00 and then at 60°C for 1h 00. It is
evaporated under reduced pressure and the residue is purified on silica ge!, elution being
carried out with AcOEt, o give 0.083 g of the expected product.

EXAMPLE 5: Compound No. 20
Synthesis of  N-{[3-{3,4-dimethoxybenzyl)-1-(1-formylpiperidin-4-yl}-2,4-
dioxo-1,2,3,4-tetrahydroquinazolin-6-yljmethyl}acetamide
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Methyl 2-amino-5-({[{1.1 -dimethylethoxy)carbonyllamino}methyl)benzoate
NH, o
H,CS -0 H\ﬂwo
oY "oH
A,C CH, O o

A mixture of 0.273g of methyl 5-{[(tert—butoxycarbonyl)amino]methyl}-2-
nitrobenzoate, 0.166 g of ammonium formate and 0.094 g of Pd/C (10%) in 10 mi of

EtOH purged beforehand with nitrogen is irradiated under a microwave field at 120°C for
10 -5 min. The mixture is filtered and the filtrate is evaporated under reduced pressure. The
residue is chromatographed on silica gel, elution being carried out with an
AcOEt/heptane mixture, (5/95, v/v) as far as (30/70, viv), to give 0.2 g of the expected

product.

15 Stage 5.2:
Benzyl 4-{[4-({[(1,1 -dimethylethoxy)carbonyl]amino}methyl)-z-(met_hoxy-

carbonyl)phenyl}lamino}piperidine-1-carboxylate

oo
@

NH

HC>‘/




10

15

20

25

N NO MN7Nd<1' O vi waOnMVx-owNE O
NNMoNMMnv Nm1=E Ox EMvV O=MMNERNEDO

= "~ NVOM=y MVV.Q ogNd rr N29 N
ngép“&!%lﬁ%n av) MMc7 2f VOOFr: 6 LRCNFR2g08/001384
ENVMNM<OEWMNE C6 6 al” O2I1l~- MNO

2

00 ' Z'tpNNCrNEEMxO. E 001 a OMOW OV

N O 8 RPIHUIGQ ef m.ﬁ)@g)of;benz& EoNQPiRgridingt Ixcaberylate ynd @ g of methyl
2QnVindG-Q(1-dindth Wik ¥tidnbEn26atd oblalnd dn*stage 5.1
2o RN e br A Ry prtelg oDl pstece
uac):go ml of DCM is @,dd_ed_drppv@swa} AT tp@ suspengioryofg.04 gpfiNaBH(OAc); in a
riktureZofl20 W1 @ DENWaRd D.44 fiI Df MeGHXTKe Phiklaretié stirfed '\éé&ﬂ/\éor 15h 00
t=f1 = NMCOMOO%;LL')rNI\I—NamCC~ C

apg Nhean @:fuctgerN?.Qtig of \NaBIH(QAQY arecadded. Aftrr glivingdfay 6h 0, 1.66 g of

iceribinel \Wat Bt T
bﬁﬁ;lﬁ rf@}xcfbp%gml\r}le Jwrﬁrb%(ﬁﬂéga?e_oéﬂﬁ%ﬁl %Gﬁtrﬁ E\:%FLF Qogtgged 8t AT for
4B QOgAzaturptey Nah@Da suliors IsvadderipgndcexttactiorNisocartiediod wWith DCM.
T§e~erg691i69 ;Sr%fsg- is VwEdtbaEwhth % Tsafilfatdd INAHED! Riltol ard thhce with a
o_ -

saturated NH,Cl solution. It is dried over Na,SQ, and filtered, and the filtrate is
evaporated under reduced pressure. The residue is chromatographed on silica gel,
elution being carried out with an AcOEt/heptane mixture, (5/95, viv) as far as (40/60, viv),

to give 1.6 g of the expected product.

Stage 5.3:
Benzyl 4-{[4-({[{1,1-dimethylethoxy)carbonyl]amino}methyl)-2-
{methoxycarbonyl)phenyl](ethoxycarbonyl)amino}piperidine-1-carboxylate

N
H,C. 0 “\/q,oo
H:C>g_, hig “CH,

, O o)

2.08 g of DIEA and then 1.745 g of ethyl chloroformate are added to a solution of
1.6g of benzyl  4-{[4-({[(1,1-dimethylethoxy)carbonyilamino}methyl)-2-(methoxy-
carbonyl)phenyflamino}piperidine-1-carboxylate obtained in stage 5.2 in 11 ml of DCM.
The mixture is stirred at AT for 4 days. It is evaporated under reduced pressure. The
residue is taken up in 10 mi of pyridine (10 ml) and 0.7 g of ethyl chicroformate is added.
The mixture is stirred at AT for 4h 00. It is evaporated under reduced pressure. The
residue is chromatographed on silica gel, elution being carried out with an
AcOEt/heptane mixture, (10/90, v/v) as far as (30/70, viv), to give 0.875g of the
expected product. '
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A mixture of 0.165g of benzyl 4-{f4-({[(1,1-dimethylethoxy) carbonylJamino}-
methyl)-2-(methoxycarbonyl)phenyl](ethoxycarbonyl)Jamino}piperidine-1-carboxylate
obtained in stage 5.3 and 0.028 g of LiOH in 5 ml of THE/H,O (70/30) is stirred at AT for
16h 00. The mixture is subsequently irradiated under a microwave field at 100°C for
1h 00. It is filtered and the filtrate is evaporated under reduced pressure. The residue is
taken up in 5 ml of DMF. 0.108 g of DIEA is added and the mixture is stirred at AT for
10 min. 0.159 g of HBTU is added and the mixture is stirred at AT for 30 min. 0.061 g of
veratrylamine is subsequently added and the mixture is stirred at AT for 1h 00. 0.5 ml of
DBU is added and the mixture is stirred at AT for 48h 00. It is evaporated under reduced
pressure and the residue is taken up in AcOEt. The solution is washed 3 times with a
saturated NH,Cl solution and twice with water. It is dried over Na,SQ, and filtered, and
the filtrate is evaporated under reduced pressure. The residue is chromatographed on
silica gel, elution being carried out with an AcOE/DCM mixture, (10/90, v/v) as far as
(20/80, viv), to give 0.104 g of the expected product.

Stage 5.5:
Benzyl 4-[6-(aminomethyl)-3-(3,4-dimethoxybenzyl)-2,4-dioxo-3,4-dihydro-
quinazolin-1(2H)-yl]piperidine-1-carboxylate
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A solution of 0.102g of benzyl 4-[3-(3,4-dimethoxybenzyl}-6-({[(1,1-
dimethylethoxy)carbonylJamino}methyl)-2 4-dioxo-3,4-dihydroquinazolin-1(2H)-
yllpiperidine-1-carboxylate obtained in stage 5.4 and 0.5 ml of TFA in 2.5 ml of DCM is
stired at AT for 2h 00. A saturated NaHCOa solution is added. The organic phase is
dried over Na,SO, and filtered, and the filtrate is evaporated under reduced pressure o -

give 0.09 g of the expected product.

Stage 5.6:
Benzyl 4-{6-[(acetylamino)methyl}-3-(3,4-dimethoxybenzyl)-2,4-dioxo-3,4-di-
hydroquinazolin-1(2H)-yl}piperidine-1-carboxylate

@VOYO

N

N0 o.
T Q
o o) CH,

0.049 g of acetic anhydride is added to a solution of 0.09g of benzyl 4-[6-
{(aminomethyl}-3-(3,4-dimethoxybenzyl)-2,4-dioxo-3,4-dihydroquinazolin-1(2H)-
yllpiperidine~1-carboxylate obtained in stage 5.5 and 0.09 ml of NEt; in 3 ml of DCM and
the mixture is stirred at AT for 1h 00. DCM is added and the solution is washed with a
saturated NH,Cl solution, then with a 1N HCI solution, then with a 2N NaOH solution and
then with water. The organic phase is dried over Na,SO, and filtered, and the filtrate is
evaporated under reduced pressure to give 0.104 g of the expected product.
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A mixture of 0.1 g of benzyl 4-{6-[(acetylamino)msthyl]-3-(3,4-dimethoxybenzyl)-
2,4-dioxo-3,4-dihydroguinazolin-1(2H)-yl}piperidine-1-carboxylate obtained in stage 5.8,
0.016 g of ammonium formate and 0.018 g of Pd/C (10%) in 2 ml of EtOH purged
beforehand with nitrogen is irradiated under a microwave field at 80°C for 30 min. The
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mixture is filtered and the filtrate is evaporated under reduced presSure to give 0.077 g of
the expected product.

Stage 5.8: Compound No. 20 _
N-{[3-(3,4-Dimethoxybenzyl}-1-(1-formylpiperidin-4-yl}-2,4-dioxo-1,2,3,4-

tetrahydroquinazolin-6-yljmethyl}acetamide

A mixture of 0.070 g of N-{[3-(3,4-dimethoxybenzy!)-2,4-dioxo-1-(piperidin-4-y|)-
1,2,3,4-tetrahydroquinazolin-6-yl]methyl}acetamide obtained in stage 5.7 and 0.028 g of
ammonium formate in 2 ml of ACN is irradiated under a microwave field at 140°C for
1h 00. The mixture is filtered and the filtrate is evaporated under reduced pressure. The
residue is chromatographed on silica gel, elution being carried out with an MeOH/DCM
mixture, (0.5/99.5, v/v) as far as (7/93, viv), to give 0.035 g of the expected product.
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vth tﬁeﬁ:ad\j_a%% a5 ﬁuera%eﬂtu%liﬁéctNe%bQEh\é{sgc MCOCXO [\|1
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MeldsufententLofQhelnhibitory Hcﬂvﬁy oF MdNcbmpufdy acl:a'rdfng to the
r) MIT v a LLOWOo

U~ Jrqyeﬂtloamg}reg@r%?? ng Tz 00) o~0) 0) 42z 2zo0 z
0 z @hg abitityfof tee Fampolfids of orynuta-@) o inhibit PDE7 i$ mezsufed using an

B%n{%ﬁzaﬁﬁcgésed% ?Zsebératr%r? pf reflic o}}: %hé&'&@bsf_%f of PDE?) from
tma_@éroegb_ve S-AMR. Lpro@tht of the( @:zwmanc oe)ac@orN byl tbinQayer ehkprfatography
on %oly@thyieﬁelHnne (PEL) cellulose, after halting the enzymatic reaction. The 5'-AMP is
extracted quantitatively from the PEI cellulose and its radioactivity is measured using a
liguid scintillation counter.

The inhibitory activity of the compounds of formuia (I) with regard to PDE7 is
represented by the inhibition constant IC5, defined as the concentration of the compound
(inhibitor) tested in the assay which makes it possible to reduce the enzymatic activity of
PDE7 by 50%. The lower the ICs, values, the greater the inhibitory power of the
compounds.

ZgDQ-l

<Z
m@

Materials

The [*H]-cAMP (NET 275; 25 to 40 Ci/mmol) was purchased from Perkin-Elmer
(NEN Life Sciences, Boston, United States), the rolipram was purchased from Sigma (St
Louis, Mo, United States) and the sheets of polyethyleneimine cellulose F made of plastic
for thin layer chromatography were purchased from Merck (Darmstadt, Germany). All the
other products used are of commercial origin.

Enzyme
Human PDE7 was partially purified from the HUT-78 cell line by following a

method analogous to that described by Bloom and Beavo (Proc. Natl. Acad. Sci. USA,
(1996) 93, 14188-14192). The enzyme preparation obtained is stored at -80°C in a buffer
comprising 20 mM of Tris-HCI (pH 7.0), 5 mM of MgCl,, 4 mM of EDTA, 1 mM of
dithiothreitol and 20% of glycerol. As the partially purified PDE7 is contaminated by
PDE4, it is necessary to add 10 #M of rolipram (selective inhibitor of PDE4) in the
enzymatic assay in order to completely inhibit the PDE4 activity. The Michaelis constant
(Km) of PDE7 for cAMP, measured using the radiochemical assay described below, is
21 nM.

Solutions of compounds according to the invention
The compounds of formula (i) to be tested as PDE7 inhibitors are dissolved in
DMSO at a concentration of 10 mM. These solutions are subsequently diluted in cascade
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subsequently diluted to one-twentieth in the assay buffer to give 5% DMSO solutions.
The latter are finally diluted to one-fifth in the enzymatic assay.

The solution of rolipram (added in the assay in order to completely inhibit the
contaminating PDE4 activity) is prepared in an identical way and contributes 1% of
DMSO to the enzymatic assay.

PDE7 Enzymatic assay

The assay is carried out in 1.5 ml Eppendorf tubes comprising 40 mM of Tris-HCI
(pH 7.5), 15 mM of MgCl,, 1 mM of EGTA, 0.5 mg/ml of bovine serum albumin, 0.063
uCi of [°Hl-cAMP (corresponding to a cAMP concentration of between 15 and 25 nM),
10 uM of rolipram and PDE? in a final volume of 100 ul. The assay is carried out in the
absence (control sample) or in the presence (treated sample) of the compounds tested
as PDE7 inhibitors. The final concentration of DMSO in the assay is 2%. The reaction is
initiated by addition of enzyme and the samples are maintained at ambient temperature
for 30 minutes. The enzymatic dilution is adjusted so as to obtain a degree of conversion
of 10 to 15%. The enzymatic reaction is halted by immersion of the stoppered Eppendorf
tubes in a water bath at 100°C for 3 minutes. Blanks (reaction halted immediately after
addition of the enzyme) are included in each experiment. The samples are subsequently
centrifuged at 10 000xg for 1 minute and an aliquot portion of 10 4l of supernatant is
deposited 2 cm from the bottom edge of a sheet of PEI cellulose on which 10 yg of
CAMP and 10 p#g of 5-AMP have been deposited beforehand. In order to facilitate the
migration and to make it easier to cut out the strips of PEI cellulose comprising the
5-AMP, which take place subsequently, 18 migration lanes with a width of 1 cm are
delimited per plate by scraping the cellulose with a spatula over a width of 1 mm. The
plates are developed over their entire length with a 0.30 M solution of LiCl in water by
ascending chromatography. The 5-AMP (Rf = 0.20) and the cAMP (Rf = 0.47) are
visualized under UV light at 254 nm. The strips of PE! cellulose comprising the 5-AMP
are cut out and the nucleotide is quantitatively extracted in counting flasks with 2 m} of a
solution which is 16M in formic acid and 2M in ammonium formate in water (rotary stirrer
for 15 min). After addition of 10 mi of scintillation liquid (OptiPhase HiSafe 3 from Perkin-
Elmer/Wallac), the radioactivity is counted using a liquid scintillation counter (model
1414, Perkin-Elmer/Waliac). Each assay is carried out in duplicate. The radioactivity
specifically associated with the 5-AMP formed in the enzymatic reaction is obtained by
subtracting the mean value of blanks from the mean value of the controls (or treated

samples).
The percentage of inhibition of PDE7 at a given concentration of the compound
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rolipramwas purchasedChrpgusi gma (St Louis, M, IC
United States) and the sheets of pol yethyl enei m ne 50

selg: uligss o f. phast,i or .thin layer (M)
m@,@f ’n%@ w%f?%@ égé%‘%%tmgﬁpﬂ&%ﬁ"d(%% adt, 0015

rmany). Al ¥&sed are of
NQ:ci‘r’rhéﬂ%(%ﬂ-ddnetgw.beml)@Mmrﬁaqﬁmraaaﬁywﬁowyi-al 'y 0.039
digier3,Bidged . I8y Lj foll owng a
NI mé%h%%?qg;‘gmgﬁﬂﬁt ?éﬁ?wgﬁj 'ﬁd%ig!:nfe i Lg%b%'ye@fdgom and Beavo
I PPoE 13- timsibaxybensyi)-6-(@siydronye hogy)- 08 dioxd B3B- 14192) . 0.089
oIt TCRpTb BB > o ed 2l -80C |1 o
f 0) rrslin 0 re s- . , 0

NO?/;?%l 033 R eRben2y iy sermipverpidin S 2 elsikoand 2009.82
1,23, 4geiaeduiquinagolinkg yirasthiifddelanmtié | fi ed PDE7 is

tArE A 0y .t IS necessar o add 10pM of
NoEOT B8 B R RY o T ey e NS SR 40 e T ' .06

rolipram cti've |
dingdeaHaezinad 2B vlipipesiditer1-tasbaidetgidet el y i nhi bit the

NoPDE? LM Vh chael | t Kl PDE7
o A el L R A BB Bl vipoadtay 00087
! 5‘8@8P'PB@”&&?W”PW@”C’@&-1r@ﬁfbﬂﬁeh§dbuti ons of conpounds

according to the invention The conmpounds of fornula

(5h) t est as_PDE7 inhihitors are dissolved in
Mbg?ﬁg%egﬁ eiﬂ'e? ehiBiopt agtiyitnef theceampeunds acrording to the
subkwgotion Wjthdiegatdeid PDEgascade WO 2009/ 077680 119
PCT/ FR2008/ 001384 in DVMSO in order to obtain
solutions with the desired concentrations. The |atter
By 45189 ton i ant eyzydiatiotasday @qonalehiven thagtdestibdd®r PDE7, the
foll SEBQYCH VAIES afeDraiNg 5% DVBO sol utions.  The latter
are finally diluted to one-fifth in the enzymatic
assay. The solution of rolipram (added in the assay in
or d&onippuaenpl et el y i nipsbi 5 contam nat i
qutivity) i s prepared EQ;P%?B%MJI cal way 2' @ﬁ&fgﬁ)
‘contributes 1% of DMSO t P83 enzymatic assay.0.1@DE7
No.RAtymati c assay The assay g.gecarried out in 1. ?3@
No.Bppendor f tubes conpri si % 49 mM of Tris-HC pH
7.5), 15 nMof Myd2, 1 mt®F EGTA, 0.5 nmg/nmi @1
bovi ne serum al bum n, 0.063 pC of [3H -cAW
(corresponding to a cAWMP concentration of between 15
and 25 nM, 10 pMof rolipramand PDE7 in a final
vol une of 100 pl. The assay is carried out in the
absence (control sanple) or in the presence (treated
sanpl e) of the conpounds tested as PDE7 inhibitors.
The final concentration of DMSO in the assay is 2%
The reaction is 15 initiated by addition of enzyne and
the sanples are naintained at anbi ent tenperature
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for 30 mnutes. The enzymatic dilution is adjusted so
as to obtain a degree of conversion of 10 to 15% The
enzymatic reaction is halted by i mersion of the

WoPRReFesppendor f  tubes ing:| wat er bath at QQ?EQ{Z%S!OOBM

3 mnutes. Blanks (reaction halted i medi ately
addition of the enzyne) are included in each
ex Se” nment. The sanpl es are subsequently 20

) rinhibitien ef T cell pogiferation 1 ni nute and an al i quot
portion of 10 pl of supernatant is deposited 2 cm

|§ds|9r6r£6f elﬂ ﬁér@%l@&%oﬁén@:é&?@ak 9ppfilcsge! | ul ose on
have been

depoé"ltf%' B%‘?Fﬁ}eéaimd mﬁn@m@%ar cellst (RBMNEs) wenehseparated from the
tﬂﬂ:cﬂ! ef 'h@ﬂltrﬁ}néoﬁd?s% étceﬂﬁﬁugﬁﬁg 'ggacﬁW'é #Bﬁu §£<§<de“’8 Plus (GE

["ul ose co rrsin
*ﬂﬂaétbeargﬁi@@@le@ﬁes PB q@aﬁ@ 440-83, Uppaata)wit mixtureviofits0 of of blood

ahd% A 61 gf%s?ﬁéferﬂu?@%d&earméjg PES e oS Qﬁi ek bd &éb%?hed on 10.0 ml of

| ul ose” w aspauaovravm

@Cﬂt%@uari@ ack/ ey Bb@d‘ﬂ@v tubet (Bectonddickingon 362§70) and berdrifuged with

dgor%g%"t %tgbwlg{ |k % Re P%NP%\%S gxt%% Q?a[ sfdd i, PBS and then

cerdrifuged . with 8%3/@ fom&mut@edﬁrmﬂmeme (RBMNGH wese saspended (2.5 x 10°
cEMEmB ik | 'aHsR P 540 &fﬁl\élo%ﬂa‘?ﬁ@dlﬁﬂ 'Ipélu%é { ?OSGT 5)??‘5) ?IEI\Zated with

cut out an e de 1's quant |
0% ebbREi thy W@BIRB?GW phwhichi ha@fbeaanslmeas omaﬂtlvaiad Wit with penicillin-

8 f 0EN.5 18%k6 and 2M i n amoni um formate in water
° r%ﬂ{)g?)c/' gtlmrrer or 15 min). After addition of 10 m

of scintillation I|qU|d (Opti Phase Hi Safe 3 from
. . count ed

il 1414,
Cyavdracuitueddh fiesbatlonsd Garwéleplatest |r| A proportion of

0\%_‘5? h@%@@geﬁ&%@gio?ml\%ﬁ cor%ﬁ%?é %?S@H i a%f%gl ré%%twated by

Int
twh meinaelanal yangbodies) tang afi amgj- Ct[msspmm‘rcltyammg/n'ﬂ (Phaamirgien 555329),

o8 80 BRSO Sl M Sy irghh SR i e rsence

oyPRER inlibitess at ava dtﬁfecefnt chrecentratiartsn d 0 YiMl, 2009M0 71680, 0.36 M and

Otz SR S RER] A Wi e o BnPle erbpfotie Rl Bbprotteration.

The nteanmeatalenadf artihedies mmdyesiamp’waiheouwoer‘nﬁgr&@buw ah UiBcreased

¥oshy B B8R tprdTBahorBR 4T i stk ARrona 6P Sione (Biohn .
et als 260L.iGerolrdc axmasemmprogran& arrikths intégratisitofhe COR8 costimulatory

&Q@quﬁﬁué’%lle%cﬁwé%o ?&0%3\?&4 A t%‘ 80: ﬁggpﬁgy %11%%?)U|Fturthermore

thdelebrgileaJemalméd mirdic e Sptinhirh RbhdifftbPEdT théVllrt Vivd B€tivation, which

Ailé?)ys ‘r’@% h%aétgf%g?rﬁgg\étﬂfw;&te%%%ﬁpsdatl 3%58 in '\5"3/; of CO, and
90%) of3h(Bdifiedi aiz] hios yooktovey | Wer2, fabdilek Quith, 4,uC@ [ﬂ]b't_lhyl- H]-thymldlne
(ﬁ%'beh lgarir? qfﬂrg‘%?l ARer gnctpaat%g] %rper agdmona Bclf?c{urg ! t%g HBMNCS were

cole§3d 08, ﬂTdhféﬁtdéﬂmeWallﬁc)[L%lﬁd é‘gfa@,s fibfef ﬁtl'éF) tWHIPéJWAso-ctzn

roqui nazol i n-

rlcgpﬁo:?g%aacp% QF ihgi [ﬂ-ﬁ-tpyrefg%)édp étgehg;técgeqqd)f tlj@ cells was measured using a
Migrdbatd 34b0dirimBd NAraNBeNZIMe -ifhibiom Y e/ &rbfEblior: dxstelsed as

pea?%a\@mmw 4sing-gheyfrligying eawatien- 108 ar samdaegriealue of the
celﬂl@m thé presence of the compound/cpm mean value of the cells in t

{) d| nmet hoxyt?enzyl 1m(1 four ny|l p?/??os ]Pcpe absenf:e of the
Pé’ ﬂd 0. 82

1 2,3, 4- tetrahydroqui nazol i n- 6-yl ] met hyl ) acet am de

No. 97:

4-[5, 7-di chl or o- 3- (3, 4- di met hoxybenzyl ) - 2, 4- di oxo- 3, 4-

0. 061
di hydr oqui nazol i n-1(2H) -yl ] pi peri di ne- 1- car bal dehyde
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15 By using for PDE8 an enzymatic assay equivalent to
that described for PDE7, the follow ng I C50 val ues
are obtained : Conmpound | CSOPDE7 (pM |1C50 PDE8 (pM

\N@ 200b/@77888 0. 14 No. 251 0.046, 0.39 No. 294
0.015 WO 2009/ 077680 121 PCT/%OOS/ 001384 3)&‘3%2*2008/001384
Inhibition of T cell proliferation Isolation of
peri pheral blood nononucl ear cells (=PBMNCs) Human
eri.pheral bl ood nononucl ear cells (PBMNCs) were
Mat ed fromthe 5 blood of healthy donors using a
radient on a Ficoll-PaqueTM Plus (GE

centr.rjfu i.n%ng al
Heal t'HEAMIPIBNpadivitien OF themnegads ot formaa |l actippimgltaihe invention

fox the praiiferaiidn forfespbndio I@soo\ﬁ%ﬂuesa%)gn%gaggen & th? Erﬂ‘ﬁtgﬁ?tw%fch brings

ff . ne (PBS G bco 1419 S deposl
f%‘.‘tg?ﬁi q%‘ﬁ‘%{'éﬁf 'E'otf"? Nsameeation of [$G-thmiging én thexnuclebef the cells). The
Qs SheolCsDr alkes SrenmBE2HE R dndLare ' ove BB AN kb iferati
of Ply oE}tEs. The band of PBMNCs was Ijvvithdrgwnl, \S/vggﬁgd& oliferation
in PBS and then 10 centrifuged with 900 g for 10
m nutes. Finally, the PBMNCs were suspended (2.5 x 105

cel | Shanlfdliowin@quiREdi ' Lum + .
el blcg 6t1$£0f S %@'@%@é@eﬁwﬁe%ﬁ“ﬁ*ﬁ%@“ 8hEEWS with 1Cso
Compl"2RBRT Plowimean ohihe heerepedmentshct i vat ed, and
with penicillin- streptonycin (G bco 15140). 15
cd £nment of the proliferation by incorporation of
3 m di ne The PBMNCs were cultured in ICso (M)

11-th
N$-I1&%@0(%43%“%%@12}/011I-(atfeﬁmylpbiﬂer&limﬂ%%‘t-h@go_of 0. %4 uM
conplete

1 ’2('32];|4i.)ié tﬁ@#ﬁéﬁ%ﬁ#@ﬁ-&g@@%&@{) P%'gﬁnggﬁéﬂby 16t wo nonocl onal
NGy fbtrid4-dspiaonbeanbic-Leiospadiioroneiy I aRongiL. . 0.9 4

di‘(’@@!‘m”?.gmu%a@@%%(2m-ﬂ dridfe0t-BSE @%ﬁ@@“ - D28
200 nq/ h 5 , th
NG g *‘E%@’%ﬁ'ﬂa?mp%b%%v)r%m%p%“é%ﬁgmzyo@,@néx@%&nt ® 13

_presel

ditygraswinaralin- t(@as)-yliperkine3t-dabbfdedydk PM 0. 36 pM and
0.12 pM or of cyclosporin A which acts as positive
control of the halting of proliferation. The two

nond8¢ ofienPeundsbediading nful diie dingérmisnt %Hﬁ@iﬂsédodbfdhﬁﬂracologicar
e.transcri a

Rtk M0 i i ' of th ptional
i r(?’eﬂs gu%ns OZ dé? ‘E)t!‘El ﬁ@égq‘éé}f’ F?Hs[?%;@dt éé{v%g 'é%ec{j'f’éh?ﬂ?pﬁﬁag’é of megigaments,
N IRArICHRr ol medioanigpts \gainl Atecinbikitore s POE7roflor eome @Rthelddpounds
of thatregntién, on mebickMenCNARH st/ S Ln T

cell activati o]rg:. Ppoc. I\ﬁé}?.'ﬁ c{ggé. 8%'%@?%%%@@ '

11796-11801). Furthernore, the two anti bodies

enphegpedingritorianothbe ob pé iagbeats, aRe i bRt g'fatthpgfc.w% Ml&ifion is thus
' e I the T t 8
g S SIS Lt e Lo T,

coreceptor.
90% of humidified air, the cultures were |abelled with

1 ; - _ i 1 din Aner sham TRK120). After
o dncuats ooy i B I Pa e Bl seciaiesiar in he
reayHent AndQrisavestion, off ntemmatery lor droinLeciblamibiibh) siedadésiindluding
for a 85 adthhvae chi i - A2 N
e L R e s ey o
ﬂfg Cltgqol stﬁ@ﬂ%%sa'ﬁ%@%i% 1% myBsthetiat gravid5tdpic | dermatitis,
pso Nlaps. efftreniandsiugi didsemigttud, hrﬁed%Q{oidf Erg’?rﬁigoeiab t i
; ’ | A 1 %-ﬁ% or multiple
scle{&?oéﬁr, g@mﬁlﬁé; tr%étl%t%?b %?ga?ggangﬁ%gﬁﬁ%gﬁ?ﬂggtmést (ﬁg%fdn@revention of

ceriaip|tyres of caneers, esemae atedsatofNBOHOSHERBNERAD érY He'Geatment
35 conpound) X

and/ef pihe I i bsence of the. | _
! 00, v%_%godc@? B ‘?_%ggse%z%”ﬁ?éﬁ/ FEERGEIACD PSieaPOREiSUNttRe TRatment
andPhRIENPRIGNyOf fttevinsuficensy, bhia thempatmmsts and/of Bfehtin(dpain, in
partiagiaotiglirtshthie phiRenl j for the proliferation '
cor resp%‘%d Itg II ngwﬁ%déga?boncent ration of the
i nhi bitor which brings 5 about 50% reduction in the

i ncorporation of [3H -thym dine in the nuclei of the
cells). The lower the 1C50 values, the nore the
conmpounds are powerful inhibitors of the proliferation

of T | Xn’phocyt es. The follow ng qui nazolinedi ones
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10 val ues indicated bel ow (nean of the three
experinments) : Conpound 1C50 (pM No. 1:
2-{[ 3- (3, 4-di met hoxybenzyl ) -1-(1-fornyl pi peri di n-4-yl)

064/67#8800. 4 PM
1,2,3,4-tet rahydr oqui nazol i n- gyl j OXy) pr opaneni 9}1‘{!11?2008/001384

No. 11:
4-13-(3, 4- dlnEthoxybenzyI) 6-[2-fluoro-I|-(fluoronethyl

)ethoxy]-2,4- 0.9 pM
di OXOFfR 4rs8i &Y ﬂf@%ﬂnﬁé@rﬂis‘ Bf Hehbhal ¥biRiiPed) H B lor&rRion of a

Weﬁ‘éa@"tzngg??(ﬁ 1 Beatb poverpentianed Rathalogips Sarsa gn integral part of

itie inventiord-and irBpgribular compounds of formula (1) chosen from compounds Nos. 1

B LR, 221 oy BT R RO oD Qo bi: B 9 to 1.

PhdOaates, dgncal2, 194 opksr toi B8, 44l 180e1PHI1BBAnM86,) 143, 145, 155, 158,

W@B‘sﬁ: ?é? q?b”gsuﬁ?é’ 18@t&ﬁﬁep{a%°%§§,gf9‘ég1§’§m194m%o 0,201, 203, 206,

%% 2"%h$1b°a ?é@ 216 2@@23@224%46 2Be238k 2BRéo 2FMRIN 240, 242, 243,
2f5, D 350Vt Izgn, 288, 288 BEuaprH Wb Q?th@:z cﬁ"ﬁsb' 584 985 to 287,

n ording to ano
o, B0 2o 8 e o PROL L 0540 P08 Nt Sk s, aeo, 362
mdst'arwmsmmmm gromprasgeandt4aoieast one conpound of
formula (1). 20 The conmpounds according to the
i nvention can be of use in particular in the
t r eatAreardingndp oranpihev eof i it asfpectsf | mmaire&ey\tomventnon relates to
dh@%é@uﬂé&f%&ﬁ%n@cﬁ PiSitig 'Qfla%gvé‘%nac@gr a?%&g compound

asthrra ronlc obstruc |ve pu
acrpraingi t? thgi iRyantign. TQ?ﬁeeP@ﬁ'fE@CG@PCéhﬁO@PQﬁl@as@mpﬂse an effective

doke ef af liokst dh@| do?ﬂp%untﬂ%ﬁﬁinhﬁlﬁ' (B BESMIng to MPPivEntion and also at least
glg titis E ﬁ%{?SI S, .Lupus er yt hemat osus

?W?Fgf‘b Y ARER %F’&"%l?'i hritis, diabetes or
mul t |presa|dsekcamemis sare ichosdre atcb@ﬂmetbtthéfprﬂfrgmutrcal form and the

hetRGE B ?c{?ﬁiﬁlstrétﬁnt&%lr&ﬁ SRR %s%ggé)gciq%g Elé‘,b Iﬁager-] rlnown to a person

cert al cancers, suc
skilechindle @l’tnoma in the treatnment and/or prevention of
bonelrﬂlr%eﬁﬁl%acéﬂﬁgal &ﬁnﬂ%‘tﬁﬂ?%\“ [T ?rresgrﬁtlﬁ%%n‘?%rsoraf "Lublingual,

t he treatnent prevention
SPP%[EW%OHPeHE‘Wm'&CUIaﬁ MEAVEPRYS, rEIRICahn OB mt@tr@ﬁlwahn intranasal,

tr@ﬁsdbwnm of mectssoamrntgtr@ubr@rtheeékftﬂeafsrm 1P 3F Roiia Ig above or its
eral %:f\ V\g}‘% 9/ 07 680 123 'PCI/ FR2008/ 001

offighe, S8 TN, OF By P Hosteres By ¥Rl adminstrafion fxm, as a

mixtereawith comvenfioral rpbdnnmatiktal iemtipiadisd td anikia@@bnd h@man beings for

RSP Rl U MRt Lo E B AR or o mul o

(1) chosen from conpounds Nos. 1 5 to 6, 11 to 14,

16 ?9@ a%&obﬁatgﬁrmt%%n'ﬁrﬁstﬁlggll’gr{rgo orhi%g.éﬁ?lir% EQTE@'EI rgute such

aﬁl’fgblpg ﬂ)g orlggrd gsltin 1@psulgggppwdqrg5 ,grqm:gs ang oralsscpiutlons or

sniéé)gns?%sgosufgﬁ@él Obd&Zb |ﬂ{7&racﬂigé'_1 1&%@cuié|8%r tuﬁra%%@al AdtRinistration
foélﬁ fgfgs f%rléadmz'igratlggsby zglgfafatm toglggl tmdem sgbcutaneous,

inR8rhus@BE, o24btravdhdus ZdministPtion Rbfs, 25&81 %ggnzmﬁl?gion forms and

: 70, 275..276, 278 to, 28
e 29347895 34 161 Bpic3Lpoidhn' $u68%onuana2ogiergng to he
mswﬁbn$1aeaom3@ﬂ$Aﬁn9mhbcB&ﬁanS? 358, 360, 362, 369,
371, 373, 375 to 377, 379 to 394 and 403. According to
another of its aspects, the present invention relates
to Bihaeetexemelsl acswprdiministaioncionprafs aeompesidaadconding to the
inBeritOfirpine fo of Lablet AL S ANRRUAS folbwirdbHbhBlst 0 the
i nvention. These pharmaceuti cal conpo i1 ons conpri se
an effective dose of at |east one conpound of fornula
(I') according to the invention and also at |east one
pharmaceutically acceptabl e excipient. The said
exci pients are chosen, according to the pharmaceutica
formand the nethod of adn1n|strat|on deS|red from

~ N

a o o o

T
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25 m xture with conventional pharmaceutica

exci pients, to aninmals and human beings for the

prophyl axis or treatnent of the above disorders or
WoSaRRRT76dde appropriate unifysadni nistration 5@1‘!?&2008/001384
conpri se Porns by the oral route, such as table

soft or hard gelatin capsul es, powders, granules and

oral solutions or 30 suspensions, sublingual, buccal,
intratracheal, intraocular or intranasa

@ﬁlﬁadunathaﬂ I(gq 3t(gr4n&metr9;w§eriz9§ 1qmrmyﬁi.ﬁé\.t:nnon by

- PeRietn 2 Bieteni s dRean AR ERP AR B o s, 500 g

Mmml adm nistration forms and inplants. Use may 23,75 mg

topi cal application, of the conpounds
%F@gc%na%ﬁ%setsgygtuﬁ‘b invention in creanms, gels, ointmeft&Md

Mpaize ¢taichns. 35 By way of exanple, a uni t 15.0 mg
bl lu.ﬂnti fiqpse of a conpound according to the o
nvexg? ggﬁfen 5 ?orm of a tablet can conprise the 2.25mg
aﬂnﬁémmfgje%rat?ponents : WD 2009/ 077680 124 3.0mg
PCT/FR2008/001384 Conpound No. 1

(3 dlne hoxybenz 1-for eridin- )
4y e 3 GBIy Sablse b ol dAEoIt nreky | pesslye daily
admirpstradion tof 0156')19 50800 my of Mdative pmimp?e?Ber?Edmfguﬁ, more particularly of

0%“93@3‘3?@&%&@@% B e EBeos st ool um
stearate 3.0 ng 10 The said unit fornms conprise doses

i n onflgk ﬁ-@y"@ek%a%sﬁrhgﬂeehﬁﬁéﬂ r Icﬁ@fr‘dﬁsgé g?@%pﬁ{rgﬁat@ such

to 800 f active pri er 1n

B SAq %ﬂqdyp@qt from the ﬁﬁoqebofztbg wn;gnth;b @@p@[ﬁ@g tpéhq Weual practice,
uﬁw@mge@pbmpﬁbtedamﬁ pfa@érmls a@tefrﬁinewy e ﬂ%ﬁﬁad’ﬁ&bﬁnng to the

iyl Ay on B W Bl aRiroaeie 3 Feisel Baloehc on

ACCOI‘dI ng to the usual practice, the dosage

appr PhE ao%seeni ‘?n\%ﬁﬁgh 'i:%)r%ﬂ{g {os ?ﬂ&h&r {3? e %sﬁé’ct% h&?? d‘ﬁlates to a

physi ci an accor
melpd: fee thie trgaiment @nﬁ/@s porveatiarr of the pathologias iirslitatedraleove which

cPhBeRRtthd Qé!rﬁﬂﬁ§tr‘éﬂ0n Q&S%raﬁéﬁlgoﬁ& é}‘fé%\gaet?os‘éfof l3tédmpound according

ects, also relates to a
tthPEaiVﬁan rRioae ohitehytiates Ar é‘?"’qtﬁ% pat hol ogi es
i ndi cat ed above which conprises the adm nistration,
to a patient, of an effective dose of a conpound
according to the invention or of one of its hydrates
or solvates. W) 2009/077680 125 PCT/ FR2008/ 001384
CLAI M5 1. Conpound corresponding to the general :
formula (1) R (CHZgNR m) n NO (R3)P. (R2)P N
A r O5(l) in which -Arepresents an aryl group or
a heteroaryl group; 10 - R represents: ” a hydrogen
atom » -C(ORin which Ris a hydrogen atom a
(Cl-C6) al koxy group, an aryl group, a




(C3-C6) cycloal kyl group or a (Cl1-C6) al kyl group, the
said al kyl optionally being substituted by: 15 one or
. nore hydroxyl group(s), a benzyloxy group, a (Cl-C6)
, optionally subs{jct uted by an ary
\?g%f(ﬁgggﬁ@oal kyl group, ~ Z‘tr? optionally subst |-|t75$206’8"001384
(C1-C6) alkyl group; 20 - R2 represents: ~ a hydrogen
atom " a halogen atom ~ a cyano group, 25 ”* a
nitro group, *~ a (Cl-C6) al oup optionally
substituted by an -NH2 or else by an -NHC(O Rb group,

i.ch Ra represents a hydrogen

2t om'- COMBBUTDBTRPERGI G P ETTPROGOBAB G380
(C1-C6) al kyl group optionally substituted by one or
nmore hal ogen atqg(s), by one or nore hydroxyl
group(s), by an atyl group and/or by one or nore
cyano gr qOpl,5 3N C2- C6) al kynyl group, 5 an aryl
group; R3 regré $—Ra hydrogen atom ~ a hal ogen
atom 10 ~ a yh group, ™ a cyano group, “ an
- SCF3 group, a’nitro group, ™ an oxo group, 15 * an
-S(0O o. Z-al gNpuP, AN -S(QRQ;Z-heterocycloalkyI
group, an SGr p~optional ly substituted by
one R J1E ogen ato A an -al kyl am noal kil or
'-cyclank Q ) 9r~each optionally
substituted on t e end alkyl, ~ an optionally
substi tuted sul pgpnam de group, 20 ~ an aryl group or

5 a heteroaryl group, the said gro(p being nonocyclic. or
polyﬁyﬁﬁ%ﬁ and in addition optionally being
substituted by a (Cl-C6) al kyl group, by one or nore
hal ogen aton(s) or by a (Cl-C6) al koxy group, " a
het eLOAW [ dtuted by a
(C1- C6) g#rgs%#%%gﬁgﬁﬂ%uﬁ%a%rbiwwgﬁé group
optionally substituted by: 25 - one or nore hal ogen

10 aton%SR,mmn&@n&ryl group which can be substituted by
one o re halo en aton(s) or by one or nore
hydro %ﬁ - a heteroaryl group, - one or nore

hydr UXWO @nowﬂ(ch) Ruda higdrogen btons @& i3 palkdxygyroam aarw group, a
r(](?zp%/c?bgllég rr%‘?%tfp %?té o('@'dey a?msérbuﬂi’t ﬁt% g¥|dogﬁyl pt'iT&?traﬁy being
substltu%ed by:
15 . one or more hydroxyl group(s),

. a benzyloxy group,
a (C4-Cg) alkoxy group, optionally substituted by an aryl, or
. & (Cs-Cg) cycloalkyl group,
m an optionally substituted (C4-Cs) alkyl group;

20
— R, represents:
= a hydrogen atom,
w a halogen atom,
m a cyano group,
25 m a nitro group,

ma (Cy-Ce) alkyl group optionally substituted by an -NH, or else by an
-NHC(O)Rb group,
= an -ORa group in which Ra represents:

. a hydrogen atom,
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- a heterocycl oal kyl group optionally substituted by a
COORa group or by a (Cl-C6) alkyl group, ™ a

-C(O NRbRc group, " a -C(OORc group or an -O C(O) ORc
\WO0Re/07788f @ (Cl-C6) al koxyogroup, optional lntr/ero008/001384
substituted by - an am noal kyl" group, - an

am nocycl oal kyl group, WO 2009/077680 127

PCT/ FR2008/ 001384 - a cycl oal kyl group,

het er ocycl 8aiCyds) iyl giroup @ph@@ém&ybsuﬁ%ﬁ lp»oloyeyqu mgre halogen

het eemi¥l, 18" WP or mord g\?dr%&yl@[')ﬁp(g)’ CH(V?%‘LN 08}95%( Sd/orPby one or

- one or nore hal ogen

gr oufJ1ore cganogrey group, - a -C(ONRbRc group, - an
0X0 group, agdDdCerald@yr-graap,aryl group, itself
optionally subitltuted by one or nore hal ogen

aton(s), arwa/ groap’oup a (Cl-C6) al koxy group, an

- 0- hal oal kyl group and/or a hal oal kyl group, ~ an
-0-cycql Ipﬁjé{ t%;roup, an -O-aryl group or an
-0-hetefo ycloal’kyl group, each optionally

subs#®ia indeepemyatam, - an aryl group, itself optionally
subskid pi&ftnone or nore hal ogen aton(s) or by a

(C1- é’#g‘?ﬁﬂ roup, - an 0OX0 group, - one or nore
hal ofénWat %r?unand/or - a (Cl1-cs8) al kyl group, which
can tas®kho bemupubstituted by an aryl group 20 and/or

an o r%!:p Aoan - NH CO NHaryl group, an
-NH-E%” i ucﬁjaryl group or an -NH CO NH (Cl-C6)

al kyw agritomproupach optionally being substituted by one

or ”Hra‘ﬁd%'g?&ﬁﬁ atorr(s) by a cyano group, by a nitro
group, by one or nore roxg}l zﬂpOUp(S) or by a

(Cl1- ®&) ﬁ&@walbylogreup,zsnﬂ—%( JoNpeteTRCKCioalky] mwupgrasupo SOz-aryl
it bgiong opmnpb@bé‘t;&ned Beonddr fbe 1Hidgen a%rﬁw to be

subst itu

one BA" nﬁﬁ%'aﬂﬁﬁ‘ﬂauﬁp 8u pqvgfﬁn@e ok %@g@& ?Eilqahu?lg@ngy substituted

one on thewmnd aflgl,ogen atom(s) and/or by an SO2 group,

30 " I NH- CO- het er oar yl

gr oup%H ogNErli ﬁ%@%&nlaqtﬁgﬁgh&an?@ %'?PPT uted by one or

mor e= RAI FYegraupon( ) he@roﬂlsyoﬂs the BBId gictp Beinga monocyclic or
poI )é%f%bﬁb é}’r“cf fﬁréli?ift% EIM f@@ it eﬁ'ﬁ?sé d, Lt‘ia‘?gdegroup, by

y grou

opt i YiFa] ’9°r§l51§%qgiet"@i b9" tama y¥e) § &bQWHPch can 35
i tseh ta rbmrm@bukywrs@b byt.da.a@y QibsiRie ti2d @Eam) an@nrgraap,

ro- ents m, . an "‘oxo group” or
(Cl- 'E%)( kyéPEﬂ&'B °P¥;@a%86§?%'gr#%%éy 128
PCT/ FRZOOSirQQ)IE@#e haloBbn atpi(esent s: a hydrogen atom a

(C1-Co) alalﬂ’érg?%rﬁyg %Pcolc%rrln%e YusiREdd yuttJr?edorb thore halogen atom(s)

nor e hal ogen
or by one or more hydroxyl group(s)

- a heteroaryl group,

- one or more hydroxyl group(s) which can be substituted by an aryl group
itself optionally substituted by one or more halogen atom(s), or

- a heterocycloalkyl group optionally substituted by a CO(O)Ra group or by
a (C;-Cs) alkyl group,
m a -C(O)NRbRc group,
w a -C(O)ORc group or an -O-C(O)ORc'group,
m a (C,-Cg) alkoxy group, optionally substituted by

- an aminoalkyl group,

- an aminocycloalkyl group,
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5 one or nore hydroxyl, cyano, am no, heterocycl oal kyl
or (Cl-C6) al koxy group(s) or by an aryl group
optionally substituted by one or nore hal ogen aton(s),
R £5h0%) cl oal kyl group, Cs-C6) al kynyl

aO§C1- CGgmgidkoxy group, 10 . ?g(aryl group opt]?%ﬁ/gﬁ%oamms&
substituted by one or nore hal ogen aton{(s); - Rc
represents a hydrogen atomor a (Cl-C6) al kyl group
optional | yas%éﬁtkvlare@, by one or nore hal ogen

aton(s); 13 HeterobRibaiy gddpRc form together with the
nitrogen atomto ‘ﬁhi ch fﬁe ] gre attached, a

pol ycycl i ¢ BPRY mrp&y&y%c Ples0adigEe Wy ¢l oal ky!|

group; - moaadr morehydsgnyroupiependent |y of one

anot her, t or, 2, .t being understood

t hat mtn: sgﬁeéglnié?%g%{ﬂéerbatog\éﬁr esent, independently of
one anot hep,(Ci-te) alkdxyegrayp,2 or 3, it being understood
that, when Rd@ORE ];dag than or equal to 2, then the
R2 groups are 021 separate carbon atons and can be

di f f er ent ~Bref@DRORE@OWer and, when p' is greater

than or egHakoyud, atdien the R3 groups are on
separate carbon atons di fferent from

gnﬂ can bF 25
one anot hef? @Yl 9y diselh Pliepally, syhalitged, by20ng (orpBppg, halogen
underginusl & byno grbem 1 (G-Cs) dikeen grile, ahi -O-Rgedlio Yroup and/or a

het e [ oup attached to the nitrogen situated
in thg%ﬁ{gé@?ﬁ’on of the

2, 4- #iax6-aycaloglkyl group,m-@-atyLgnoup of ameO-hitenoaygloalisyh greup, each
opfibrlafPe@istilidflgged and is of the 30 type: R1 R4A { m
n- T represents the value 0 or 1. WO 2009/077680 129
PCT/ FR200BPOP¥8AroUp, iteginantincallyr substitiad by opnfuion mele halogen
accoatbiniig) drioy@ @,10] alkgips@s;t eri zed in that A
represents_a phenyl group or a pyridyl group. 5 3.
Compound of" 8’2%%@3‘3’ formula (1) according to Caim1l
or 2, chafam ermaredadoyentadm),and/or and mand n =1. 4.

Compound o e f = T [ /)
of 0 ai ms- 1 E5cy Aky ol Bhibh kot TE0F BerpebMuBby 8 am group
r epr 8REA ) @XqWOUGB) al kyl group, in particular a
met hilanSLNpSIGA-MiHESH P an NH=E0R0 i SNH-CO-
gle@:ég in Cai m;:%l..y gfoa_%’oanounpl of Bgﬁﬁgﬁwﬁl}oﬁﬁlg%ﬂ NH-CO
NECorsl R o, fard eptianpdy eing supstitutesh By aenecor Zeere halogen
afom(§)nal 2R8yaheresE MySa Alfro-¢iBap, Byostd oRRoRkeh
(c?%i)n%gaf? d gﬁ?ﬁ y15 6r.‘D Compound o? ggnerg?o o?rr%lf z(as) orbya
Ty §ECO H°HB t o any one of Clains 1 to 3,
charmeneN-g@eCs)iatkvl lyadupR2 beingy pbsditslg dfor thieof,a3;) alkgly 8fp to be
; ogen or a hydroxyl or a (Cl-CB) alkyl
Slg%tt@(t)%t&y substituted by an -NH2 or el se by an
- NHC( O) R {jieqignorg @xg grapfgoantdorof general fornmula (1)
accordi ng 4 & b | IRt hat |
phen%l , RL i ? a %](%gé}gg%ﬁgéﬁﬁ%né\ﬁ{j %%bg&&%g‘p?@ﬁeez?@ngre halogen
hy drge#e) 208ier PYansS@y@&Pt o 0, n  and m have the
val ugah -AMICBRarySgrouReor dh -NFUORHAE Aty GRARY, @lach FbfRhally being
Sl%lé?i %c orc%'e?&n%oeg Im1l, characterized’in that Alis a
b QSR}'I e halogealeniShup in which R represents
a hydrogen atom q is equal- to O, n and m have the
v, d [ hyl . substituted. by the .
o B vl e & A SR b Bl Sibitpted by & (CrC)
alkoxy group or a (C;-Ce) alkyl group optionally substituted by an aryl group which can
itself be substituted by one or more halogen atom(s);

— Ry represents a hydrogen atom, an oxo group or a (C4-Cs) alkyl group:
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9. Conpound of general formula (I) according to Caim
1, characterized in that Ais a 30 phenyl, Rl is a
-C(OR group in which R represents a hydrogen atom ¢
n and m-have value 1, pis
Pgoggsgg%ﬁggp the R2 groups |sﬁ§%?a, Ra be| ng agEc"rHﬁL‘izo08/00“384
defined in the general formula (1), and the other of
the R2 groups is a halogen atom 10. Conpound of
general formula (1) according to any one of Clains 1
to 9, rherafésntged 35 in that the R2 group is in the
6 posit of the
2, 4- dl%ﬁﬁ]ﬁgeﬂ@?@ t et rahydroqui nazoline ring system
and ira {yaC,) tahigr §roﬁﬁ)0pﬂdrﬁhllylsﬁﬁ§tltut¥d ohe drdﬁcﬁfblﬁéﬁigeﬁratom(s) by

%rﬁr@%@ﬁﬁﬁ% §n0p S‘E}”?q gﬁte\é&y{%ﬁg@ I07r7(8 85) a?ikoxy group(s) or by an

arylgrdinpeptichally 8)bstituédd ahyrdy arquisre damigenatom(gy syst em ;
in the r solvate form in the form of
i sonmer s&gfc% Cw%{l@ grorrﬁof their mxtures. 11. Conpound
of ger?e(tca'tcﬁféhkmul 8rauP) according to Caim1, chosen

from gomm Ifo § 1t06 11 to 14, 16, 20, 22 to
25, 32to@jp p to 59, 72, 74, 76, 78,

-
89 -GNy agoup %@”a'bfcfslbsfitmtfd by ppe of mpre halggematpms);
124, 130, 131, 133 to 135, 143, 145, 155, 158, 160,

155 19 45Tty AT s 1S ot S s
bvige @ ndre halegeratbm(8R6, 228, 230, 232 to 234, 239,

240, 242, 243, 245, 246, 250, 251, 254, 258, 263,

264, 270, 275, 276, 278 to 280, 282, 283, 285 to 10

g ghen Regandoige forpy dogethns withathernitramsp atgmsorwhich they e attached, a

dolycidie, hetdBaryyrd@dor #hdterotpSoaldfi Group362, 369, 371,
373, 375 to 31;97 379 to 3(%2 angﬁ%OS p312 Process for

the preparation of a conpound according to any one of
d ai e ahd nlrépreseﬂﬂanﬂepmden&ydof ond badther, ernpmuwnd, Dbr 2, it being

Jn%r‘\%}:doﬂtﬂ%r%grm yn Nr"O RaONHOO(XVIII)

mand n are as defined in Caiml and
in which there may additionally be an R2 group, as

defi ned 4rrp 'trQ&eQQ{IPHH@;géndgfltlyf il 5%] an(tllle)r’ th'erl/amée1 72 or 3, it being

osi tion of I'nazo
4’3%@;0@@ th@te whep etﬁnw@aii@‘a then qr@ﬂﬁ@hta 2xthRB tmexiRwroups al@ on separate
carbba aﬁBm@Qﬁ)i &ih BE dlf@fé’M'fﬂim Qe OnoMdr HAhaO ek ‘%ﬁ% F ter than or
slqerzt i,vel Rl ngound of general fornula
egga then the R; groups are on separate carbon atoms and can be different from

one ancther;

== g represents the vaiue 0 or 2, it being understood that, when q = 0, then the
nitrogenous heterocyclic group attached to the nitrogen situated in the 1 position of the
2,4-dioxo-1,2,3,4-tetrahydroquinazoline ring system is no longer bridged and is of the
type:

— I represents the value 0 or 1.
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2. Compound of general formula (1) according to Claim 1, characterized in that A
represents a phenyl group or a pyridyl group.

3. Compound of general formula (I} according to Claim 1 or 2, characterized in that q=0,
and mand n =1,

4. Compound of general formula (1} according to any one of Claims 1 to 3, characterized
in that R, represents a (C4-Cs) alkyl group, in particular a methyl substituted by an —
NH-CO-Rb group, Rb being as defined in Claim 1.

5. Compound of general formula (I) according to any one of Claims 1 to 3, characterized
in that R; represents an -ORa group, Ra being as defined in Claim 1.

6. Compound of general formula (1) according to any one of Claims 1 to 3, characterized
in that R; is a halogen atom or a Cyano or a hydrogen or a hydroxyl or a (C4-Cs) alkyl
optionally substituted by an —NH, or else by an -NHC(O)Rb group.

7. Compound of general formula (1) according to Claim 1, characterized in that Ais a
phenyl, R, is a —C(O)R group in which R represents a hydrogen atom, q is equai to 0, n
and m have the value 1 and R; is —-ORa.

8. Compound of general formula (I} according to Claim 1, characterized in that Alis a
phenyl, Ry is a —C(O)R group in which R represents a hydrogen atom, q is equal to 0, n
and m have the value 1 and R, is a methyl substituted by the —NH-CO-Rb group, Rb
being as defined in Claim 1.

9. Compound of general formula (1) according to Claim 1, characterized in that A is a
phenyl, Ry is a ~C(O)R group in which R represents a hydrogen atom, q is equal to 0, n
and m have the value 1, p is equal to 2, one of the R, groups is —ORa, Ra being as
defined in the general formula (1), and the other of the R, groups is a halogen atom.

10. Compound of general formula (I according to any one of Claims 1 to 9, characterized
in that the R, group is in the 6 position of the 2,4-dioxo-1 2,3,4-tetrahydroquinazoline ring
system and in that there may additionally be an identical or different Rz group in the 7




10

186

20

25

WO 2009/077680 : 130 PCT/FR2008/001384

position of the 2,4-dioxo-1,2,3,4-tetrahydroquinazoline ring system ; in the base, hydrate
or solvate form, in the form of isomers or in the form of their mixtures.

11. Compound of general formula (I} according to Claim 1, chosen from compounds

Nos. 110 6, 11 to 14, 18, 20, 22 to 25,3210 43, 47 fo 52, 55 t0 59, 72, 74, 76, 78,79, 89
to 91, 97, 102, 108, 111, 112, 114, 116 to 118, 124, 130, 131, 133 to 135, 143, 145, 155,
158, 160, 165 to 167, 170, 175, 178, 183 to 186, 188, 189, 1'90, 193, 194, 200, 201, 203,
208, 207, 212, 213, 215, 216, 218, 223, 224, 226, 228, 230, 232 to 234, 239, 240, 242,
243, 245, 246, 250, 251, 254, 258, 263, 264, 270, 275, 276, 278 to 280, 282, 283, 285 to
287, 289, 292, 294, 295, 287 to 302, 305 to 312, 315 to 345, 349 to 355, 357, 358, 360,
362, 369, 371, 373, 375 to 377, 379 to 394 and 403.

12. Process for the preparation of a compound according to any one of Claims 1 to 11,
characterized in that a compound of formula

Oy R
Y
N

m( n

N. .0
b
NH

Ra.

O xvi

in which R, Ra, m and n are as defined in Claim 1 and in which there may additionally be
an R; group, as defined for the compounds of formula (1), in the 7 position of the

quinazolinedione structure,

is reacted with a compound of formula x\/@m‘ {XIX) or H0¢©’R3 (XX) by an

alkylation or Mitsunobu reaction respectively,

13. Compound of general formula (XVIIH




