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WO 2007/ 014619 PCT/ EP2006/ 006643 1 Novel
i m dazol ecar boxam de derivatives as

wo pascoses 1, 6- bi sphosphat ase i nhi bitors, and PCT/EP2006/006643
phar maceuti cal conpositiond conprising same 5 Field of
the invention The present invention relates to
i m dazol ecar boxam de derivatives that are inhibitors

f, f
NofiiAHss8iGarBo oot RETRARBE s i opPRFMpsthatase
tr BiEdYs, ArPhace ic sl oM
r elglmst ancegggﬁ one. 10 Tﬂchnl gglsmgggk??rgfgi?u%:sg&et es

mel litus” (or diabetes) is one of the nost preval ent
dis- eases in the world today. Individuals suffering
from di abet es have been divided into two cl asses,

namely type | or i Féeld oftheriavdntiondi abet es nellitus
and t pe 15 Il or ngn-insulin-dependen |ab

mel | i 1h& qrgpg@mnvenﬁgn,r@@j% o B ﬁ@ar gxglp;écfeegenvatlves
tt e O FERAocBoE 811 By i s A erdbtanc

to the therapeatitiluse therddfin the tnedtrﬁem ef pathwiegies . @Eoofated with
the population). NIDDMis characterized both by

insulin £95iIgNAG S¥PYIOM&eni a and exag- 20 gerat ed
post prandi al increases in plasmatic glucose |evels.
NIDDM i s associ- ated with a variety of long-term
conpl i cations, i ncTechmigahbackgresmd ar di s- eases,

mmor ol iebefes: HRireL- B BRbRE ¥ B ghibs R YrevBitht ais-
easéd FERRAwoMY 'Eﬁié%}ﬁnéiﬂd@'a%ssuffbrﬁfgl G drapeles isdvevbéen divided
causal relationship be- 25 tween | ong-term

into dwansildssesi bamehntypeylper @syb@éﬁpandmdéﬁbeﬁeégne{/@s and type

obt ai
1 oo B edepelint HEAEES rityb ANBER LAY LRGN bendent
d/abb?é/sé‘n“femtué ] UDM;EhctﬁI)qmsdeﬂBFﬁrbkgmaélyg 80% ofeélhﬂlabeshs pand
man t hat insulin-dependent diabetic
s esfimated tgm@phﬁ&t@ﬁ‘lymﬂmadmt%w e \daited, St ﬁ@i@n%a%S% of
ion of these conplications if they are
the é)élfgjﬂ c@@d to 30 tighter glycaemc control. Tighter

cont r NIDDK & shamacheideeldboth by:riaﬁtirtg Ny p&Ndlygaaniiararsl exag-
gera\t/gi %%%zp{rg%éiail?ncFr)ggéeEsP?nO% a{s%mtlc glucose levels. NIDDM is associ-
ated with a variety of long-term complications, including microvascular dis-
eases, such as retinopathy, nephropathy and neuropathy, and macrovascular
diseases, such as coronary heart disease.

Numerous studies in animal models show a causal relationship be-
tween long-term complications and hyperglycaemia. Recent results obtained by
the Diabetes Control and Complications Trial (DCCT) and the Stockholm Pro-
spective Study have for the first time demonstrated this relationship in man by
showing that insulin-dependent diabetics have a substantially lower risk of de-
velopment and progression of these complications if they are subjected to
tighter glycaemic control. Tighter control is also expected to benefit NIDDM

patients.
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-2 Current therapies used for the treatnent of N DDM
patients involve both controlling lifestyle risk

wo 2ovo141nd phar maceutical intervention. FirSPET/EP®06/006643
therapy for NI DDM patiemts2is- usually a strictly
controlled reginmen of diet and exercise, since an
overwhel m ng nunber of N DDM patients are overwei ght

or 5 ehesht tHhdpks dsfdl"ct e'tPe%a‘inféfntW?'l\bel\ﬂadhtieﬁH iﬁ(/%lve

insulin Secretron an I nsul I n senS|t|V|ty and .
botht soriailineg lifeshdeirisk ﬂaotmalamhphmnnaxfeumcebmtgnveobee Flrst line

thera:;g/kfggdﬁ l[glﬁe bgtéé{%\éqéﬁg&% Socy%ughlsﬁzgg?roﬁ% ?t%ghﬁgetnso fet and
exerélléfef §fn'c@gan BVQW/MH%%MW(# NI®ID M iHtiepitd Qf-b BVeMeﬁ@ht or

are subsequent!|y treated with 10 insulin or oral
obedw@a@@l%pamdrsmesoss!\of whighp ces émpravenipsulimsegretion and insulin

secretor Iureas and glini des b d
sensititys af'%?%éﬂ%'aof MUV BEsi t i gers (gl |)ta-I ggﬁgl) Zfe

the ﬂpwhiﬁ@ﬂso%woaIgldaosegﬂamgem@@tuﬁ fawar | taBhe30% of

for I Treatnment wth sul fonylureas | eads to an
thesef patierity elueetbupodobgompliBho@ dngl peess eespensen Patieots siffering

rorSkgabsd8te AR KoAGX1AL e e i BLpASE AR rpied vt

msuﬁﬁ fRChrafypoaRdabhfanted AV the pRiskmt ltlﬁ‘%ﬂ insulimjsecretors (sul-
tions in order to establish adequat engg ycaem c

fonyktweas @ind g]lmd@ibgrblwm@egu(megggnm@ wysulin s{%]sg‘zers (glita-

sond 52 gy BBy, oo et bl Mo

Tredﬁg\@hﬁmiithl%ulftbfnymlé?é\lléﬂaﬁlztgwubﬁemtﬁ/fe woestionin biesogogidcose in
adequat e o sul fon t

only A1 o Gafivpls WL BRYoAG % Aal 0 vaars of tlereBiaRaGeRE o whom
diet lérn?S%ul O-H‘y'l {ah§ Lhé galﬂ%'él\:'t é@M"tNe(‘jﬁu 'tr%aEJbe“ﬁlﬁsﬁaIR/f induPWhjec-

vance to the fact that
tiong imemelepm eetaibhslsaﬂéquatfergjmmieroanyroi npaired insulin
secre

associ\lﬁ"t‘%légm ggl}ﬁmrﬁlé‘gg% {gﬁn?tﬂl‘}grr ?g‘%/f@bi for NIDDM pa-

tientﬁymlfa&éf@uﬁlt%éﬁ%Sﬁall Juticeds Yrirsthy @Biigdicated above, a large
Yperinsulinaema is associ 25 ated with an increase

propiontiara oflitee A4ORMrpafiulatione does Inoh sagprnchadedudtely thsuifenyl-

urea, TherBRY P o ey TAUGES) af ctp it PREBERE (2 RECAary fai-

ures') einal& 10 paRiceRiHynguefinpiicl phsy af NIMIN/II patieeits ivtithy atlyanced
nsequently accel erate the progression. of

NIDPH deGséaco fapkthah theses patients syfiet HemUrevsralydmpgired insulin
secrghg %%&%ﬂcﬁ% x@.{r@? %@Qg% lésgs%d?,‘z%t g\hfyrfé‘ﬁ fhcreased risk of

sevdret fﬁWdQlYCaemcaeplsm@ rEtirdin dirohlmehywmnsuhnaem:aaiﬂ associ-
atedt \(/)vnﬂaalr? tlr?clrgagg Irw?%lar lg\?etaslcrl].l ar dlgggseerg aalt?mough this relationship is
considered controversial and unproven. Finally, sulfonylureas are associated
with weight gain, which leads to worsening of peripheral insulin sensitivity and
may consequently accelerate the progression of the disease.

Recent results from the UK Diabetes Prospective Study also show
that patients subjected to maximal therapy of a sulfonylurea, metformin, or a
combination of the two, were unable to maintain normal fasting glycaemia over

the six-year period of the UK Prospective Diabetes Study, 16. Diabetes, 44,
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t he six-year period of the UK Prospective Di abetes
Study, 16. Diabetes, 44, WD 2007/014619

W/ BPe00D6/ 006643 -3 1249- 158 (1995). These PEHHP1086/006643
also illustrate the great-8eed for alternative
therapies. Three therapeutic strategies that could
provi de additional benefits as regards the health of

12495 5 9oy, eﬂtléseb%ﬁrﬂ% B ﬂl‘th%frﬁfét kte @fééaﬂ AkkE for alternative

erapies’ iInclude nmedicanments that woul (i) prevent
theraphm orfgee tberapleDthstr(ateglegrtleaﬁeqquIQ pm\a@@tadgltlona benefits as

t nf
sy Bl G408, PRl SEEAR BBl Ins YarkBu ARG g
mcluHSVrﬁleélc@he‘ﬂts 'tﬁaﬁwomﬂ U@ep @veﬁoma lopiset of NIDBMWif) herevent
hreshol d reported for m crovascul ar and rracrovascul ar

d'ab@llﬂsmlcampérgyyb@@hinﬁ iharmfid everdsopreqipitaled by chronic

f
nypeSgerHaa o i) TRERENSS Biliose etdS A 18R gLes glucosg lev-
els bbR)’WiHéTthréchﬂéfiéﬁéﬂt@@ forTlhE:rdS\fds@UIa\r%nthesrdwbstllmlasdlseases
nmet abolic abnornmalities in the pathogene sis of D%\/Bwnh

have Hiparglysaeminjie dhe gaseupt NHIBM sliferass 4§ asspriate

wo bEFheFRAl Bne SSARES 0o TpUE BRUR T RS SR Aeled i

secréfoM ZHgnidlstivantblels of duddecmietabulic eﬂmbrmalmdmm the pathogene-

sis ob MARDIMS PAYe BeRg BASLD J%qtpih&rr?ﬁ‘?gﬁgﬁﬁi 6% RUhiiechst spypra
decaﬁﬁsnﬁfdﬂlgs gfaﬁbﬂﬁeg' ?ﬁﬁg g‘n@ diBfhd¥ SERIBBVYatients, on

I'nN resistance an nsul i n secretion,
monbagiatid bha atizygalicotens, Fan'})i dreethnic rp@mlatlcm@rwﬁh a highhénci-

cas re-. diabetjc_patie unt of t
dencgy ot IERA o5y sXaypler PHBa FRiaBst SO aL A pRpriying' Rfeditary
natu@&ﬁﬁ%rdlsééﬁe' nsulin secretl on i s inadequate and | eads
to fasting 20 hyperglycaenia. Over time, the insulin

|eve|@e@mtﬁ dhe epremengecotiinsulisy resistamce. apgsimpaired insulin

secrE 3, B . B8 odh D387 B BRI, ] 154 888 ore-
diabéfid @ﬂﬁbﬂﬁé b@u getourt dha Bfat@wfyc@iﬁpéﬂsatorylmbwdsuImaemla
during the gres& ve increase in FBG | evel

Eventaal,thowsvamde inswliny ﬁegre%'ﬁamﬁt'na@e@%ssgndljemm ifgsting
hype%l\éggér%lé) %9%’1‘ tl&lﬁ? F He?e\;él\xf dbcrefs0 @{ngess%ﬁ dtBe dis-

rease I n a Ssigni

easeigrgharadteriped byﬂmbrbasm@@@ﬂelveﬁﬁ@nd rdm:reamngmswle\l@\r&!s
exceed 140 termn et g (a k
68, dﬁvme(%%ffn'cﬁieﬁmf% ﬁéH@F@e 39 eé'é‘?t (31%@?’3’ de-

fect \/%Brmfrlr@‘;ﬁl 3& |\§3§Fn'g%egé§eflh%(§ 'I@vé?é et s It9 fof these
studmmﬁw«strm@mewveheaabo%lmémmtdmg) :Jsct%séﬁ‘lrst reason for
the increase in the FBG levels, with a significant correlation found for HGO and
FBG once the FBG levels exceed 140 mg/dL. Kolterman et al., J. Clin. Invest.,
68, 957, (1981); DeFronzo, Diabetes, 37, 667, (1988).

HGO comprises glucose derived from the breakdown of hepatic
glycogen (glycogenolysis) and glucose synthesized from 3-carbon precursors
(gluconeogenesis). A large number of radioisotopic studies, and also several
studies using "*C-NMR spectroscopy, show that gluconeogenesis accounts for

50% to 100% of the glucose produced by the liver in the post-absorptive state
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30 (gl uconeogenesis). A large nunber of radioisotopic
studi es, and al so several studies using 13C NWR

W@ pwent4stopy, show t hat gl uconeogenesi s accouP€BHEP2906/006643
50% to 100% of the gl ucose4produced by the liver in
t he post-absorptive state WD 2007/ 014619
PCT/ EP2006/ 006643 -4 and that the gl uconeogenesis

and ftﬂ%{xth'e gﬁf&bﬁéﬁggﬁeélg f Jxofé eg(gééj%yé KZI he Slﬁ;ﬁé) ﬂ{ thé\“dQ%M of

§son e
IDDMZBaﬂe’?ﬁ% Mé@ﬁ&bpn epahahnChn. kdvest. ScﬂOerfbﬁS 232,7 (1992);

Rothgwnnel 2l koo, coddn s a6l Gasii ot Bl o Diabetes 38,

550- gf,gh(lmsgﬁgul ated biosynthetic pathway that requires
even efnzynes. Seven enzynes catal yse reversible re-

acti c(almcenelogerms:s)rfrmn pyrutyateh igylau bighdy gegulated dniesynthetic

vt o s ST er RS, S38h 0 RSB0 185616 o

. O O -
actloﬂgu%ﬁ&;gir@lb@%mbggﬁgsﬁg?%ﬂggb?%@%@e&s and glycolysis. Four en

zymeg watalyseé-rpactinrsaspeeific @@egwcpneowe%s.caamﬁm pyguvate car-

ol B TR, B By 8,58t

and gm@s)ésslphbe plsXBEES DuREAINglUX! iPSontrolicdetrgbygiadutt ine biosyn-
rection, and by substrate availability. Dieta

theti¢ atloway (Ry theoseecifigtactiviiiesnet mﬁﬁ@se'('zma% fhe enzeflmes that
cata@gg Ctﬁgoﬁoa{{§$q%‘aﬂ@gu |endfl?]e 5) WE{@E@%@FI and by s substrate

availability1e Distdpo ectg e lel&oaepl fat)yand yisorsngresc éimsakn, bglucagon

f
guuc@”éi‘é‘éwﬁgn%&'%%aﬁﬁééféé'o?@aatné%w%é@aﬁep & PRl actiites in

e h t
the @ err Rer e@gg&&%%v %'S%C%E%Pasg %?Eéa&ig?r}e expression
and pusttt?@rhsaahmagemecﬁafmsmsgl uconeogenesi s i nhi bitor based
Chat ABODABCDT EEviREs. o . pRtEng0g ey, Taoft48  6-
blspﬁgééﬁl'L eésé’?t'e'?érrecﬁ % habsthb&loW\as GFBPEQé")dgt@f/@ﬂyr&Lﬂmble target

r the netabolic flux is proceeding in
for aaluglwne@geoe&gl mbmntpsutw@d gn L@faﬁ@ag@ﬁéswetycpaogld@fatlons

StudaE%ﬁ §l89wctgsp g@reégsfl 4 Hﬂar é?cﬁlgﬁxclge%%ga%%m Eontrol point

(met@boﬁé sw1t€:h) Té‘re@étenﬂirﬁng vﬁi?éihéﬁfhe ried8olic i ks pr@cteedlng in
Rev. Biochem, 57, 25 755-783,

the @Earal@@ <Pf39|Nﬁ<h|N§'iStf§dg|H?°F$QQQQﬁ§é'i L 6%.%@1@5’%%{?3@?%3 of In-
sulln gt/c? %%Ifragguﬁ’t ?ﬁ‘@ﬁ? ;2% %@@@9%\2@(—:‘8,8& d?@%%iéqbgz% Regen
et aal JoZheor. CBIBI,t%ﬁBﬁSB,h@Qﬁzﬂz)yﬁ’dkls et al., Annu. Rev. Biochem., 57,
755-783, (1988). FBPase is inhibited by fructose-2,6-bisphosphate in the cell.
Fructose-2,6-bisphosphate binds to the substrate site of the enzyme. AMP
binds to an allosteric site on the enzyme.

Synthetic FBPase inhibitors have also been reported. Maryanoff has
reported that fructose-2,6-bisphosphate analogues inhibit FBPase by binding to
the substrate site. J. Med. Chem., 106, 7851, (1984); patent US 4 968 790,

(1984). However, these compounds show relatively low activity and do not in-
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Synt heti c FBPase inhi bitors have al so been reported.
Maryanof f has reported that fructose-2, 6-bi sphosphate
Waeaotwes i nhi bit FBPase by binding to 30 thRCT/EP2006/006643

Substrate site. J. Med. -Gh®m-, 106, 7851, (1984);
patent US 4 968 790, (1984). However, these conpounds
show relatively Iow activity and do not in WO

hibit éﬁ%%gtlér%%c{?ﬂ / iﬁgf%égg’ééﬁﬁ%%ﬁtgw bn HAESRRE of poor cell

ion 1 n hep y on account o
penepatibncel | penetration. Numerous fructose-

él, 6- bi sphosphgt ase IQE

- cabhaREIR aieseelBiRRNSEBR s, BVl et e pisfful in

the t%?ﬁngﬁpgga;ggeﬁgq&%%%aﬂ%mgdes can | ower bl ood

ucose in t I by inhibition of FBPase
- ( EPGhubahaeepdiied that semecnugieesides eariewehblopd glucose in

corthes iR agmah 6] nBbBiAS b FEPERIERY dor FBelRy), THese
US éorﬁ?éyﬁ@@)exgﬁ\’tﬁeﬁ%iﬁlggw firse pEf6rraing| é”phb'sphd@flation to

tors o eAI\/P site of Pase for the treatnent o
di athet grespabgingmomophesehates 39344, WO 00/ 014095)

- NaVR ESOLL PRI s B 8o A LERSLAROO L 15 of i
(VWO ?8 0B ARt AMPIBNE of PBPaskEdr thevipéathiitiofidistéy;| -
phosphonat es as FBPase inhibitors; 15 - Reddy et _al,.

d:a(ﬁjscgi)gd novel

- (WoDas/ Bb3ah) (WE/88/39344i pA@® RBIAIHOPRY e
S 5 S oreSU L HOVET vy

o1/ BufReginfHeRGaldtaf bSimpounds BbTeRAeT Ity

- speRatibhaliBrRass. (WD $8/30843) have destritesat mewel lenzimidazolyl-
di abet es; - Bookser et ,ab, %VQ%)) 01/ 066553) have
desBhosphPnatee A8 FRIMSGHRHLIONY phat es as specifi c

_FBP i,nki bt : ' d aza-
| D200y Sft A, (O GesoRd, heRE dEREiL HvaPRidiies jand aza
des indoexlas §BRasehinhibidorst er nedi ates or as

anti-infla rj P 1.,092.718.. ER 208 7/
PR SR Hol B FORTI55,Bsve SBSGiRE P e osbhbnates
| nVgRishaRifEFBPARSRIRtbilony Rstithe trdahahesf diabsree!
i m dazol ecar boxam de deri va-
- Bookser et al. (WO 01/066553) have described heterocycle phos-

phates as specific FBPase inhibitors for the treatment of diabetes.

Imidazolecarboxamide derivatives have previously been described
as synthetic intermediates or as anti-inflammatories (cf. EP 1 092 718,
FR 2208 667, FR 2 149 329, FR 2 181 728).

Summary of the invention
The present invention relates to novel imidazolecarboxamide deriva-
tives as fructose-1,6-bisphosphatase inhibitors that can be used in the treat-
ment of diabetes and related pathologies.
More particularly, the invention relates to imidazole derivatives of the

general formula (1) below:
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can be used in the treat- nment of diabetes and rel ated
WQ2aonolwed es. 30 More particularly, the inventPGHEP2006/006643

relates to i mdazol e der+vét+ves of the general

formula (1) below WD 2007/014619 PCT/ EP2006/ 006643

-6- 0 2ZN N\>--A-X- D GR HNI1 HR (lI) in which:

R represents @ group chosen from -OH -ORe and

-NRaRb; Ra a Rb, which may be identical or
di fferen‘_’aN [ nq@pendent l'y chosen from a s hydrogen
at om and r adi

ter atl may form
together with the \%_gog ears them a
sat urated of sathirated ri ng pOSSI Iy con- taining
froml to 3 heteroaypns, or fused or non-fused,
bri dged or ﬁ»bri dged rings possibly containing from
1 to 3 heterdatons, the said ring(s) possibl§) being

. B.ug.stitut ed by 1 to 3 groups chosen fromY; 10 Re
IN WhEBr esent s a group chosen from - (Cl1-C8)alkyl,

R rePRidepiiah |g‘x‘o§;§' BRbSéfrofh: bmwn@mrarrmm‘tﬂboups
mde&;dent cho- sen from hal ogen, (Cil-C8)

R® apdRTHhichk ovay, be Eertigptordifarent ar@qladep%dmtho %hcgﬁen from a

[k
o5 BTSN o 210 Mo R 0o i v
nitro?@ih ﬁg}rﬁltlkat' bee(r@kh@ﬁ') ad lsatyratedor G&)sawrbtwl knd passibly con-
C14) ar C20) al kynyl , tion

tainiggEamt utoeé hﬁ}er@ﬁ@mﬁ: %ft@ear%ﬂgn Yiep Heéﬁgm non-bridged

nng%@%%@sl% yg ﬁ'bggﬁan dﬁ%@@%ﬁ&top‘&%@éﬁhkﬁ%&s) possibly

being&ibshiuted bpal toyd graypsi cheeslenyfrarmbst i t ut ed by one or
rmreérouss |n3%é)end ently chosen from hal ogen,
R® represepisA QIAUPERPSETER) al koxy:

- (C4-Csg)alkyl, optionally substituted by one or more groups independently cho-
sen from halogen, (Cq-Cg)alkyl, (C4-Cg)alkoxy, (Cs-Cg)cycloalkyl and
(Ce-Ca)aryl;

- (C-Cy)alkenyl, optionally substituted by one or more groups independently
chosen from halogen, (C4-Cg)alkyl, (C1-Cg)alkoxy, (Cs-Cg)cycloalkyl and
(Ce-Cag)aryl;

- (Cz-Cy)alkynyl, optionally substituted by one or more groups independently
chosen from halogen, (Ci-Cg)alkyl, (C4-Cg)alkoxy, (Cs-Cg)cycloalkyl and
(Cs-Cra)aryl;

- (C3-Cg)cycloalkyl, optionally substituted by one or more groups independ-
ently chosen from halogen, (C1-Cg)alkyl and (C4-Cs)alkoxy;

- (C3-Cs) heterocycloalkyl comprising one or more heteroatoms chosen from N,
O and S and optionally substituted by one or more groups independently
chosen from halogen, (C4-Cg)alkyl and (C4-Cg)alkoxy;

- (Ce-Cia)aryl, optionally substituted by one or more groups independently cho-
sen from amino, hydroxyl, thio, halogen, (C4-Cg)alkyl, (C1-Cg)alkoxy, (C1-Cs)-
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- (C3-C8) heterocycl oal kyl conprising one or nore
het eroat ons chosen fromN, O and S and optionally
WG aw3ni4ue ed by one or nore groups i ndependent PGI/EP2006/006643
chosen from hal ogen, (CECB)al kyl and (Cl-C8)al koxy;
25 - (C6-Cl4)aryl, optionally substituted by one or
nore groups i ndependently cho- sen from am no,

RN e Bl oL B CAInEICH EXlanidid BRI CioBYsJary -
AN S kyc'e?@lﬂoa R

- (Comionn) G Sepbobattiane)y stbSiiltee owyong AL e argupy inde-
peﬁﬂ%nﬂg c{FiBESRQF&H igagﬁydﬂﬁqﬂqmd mﬂdy&ﬁgcﬁ g@lﬂgl‘ G4-Cg)-
T el 0 Btk Ot b G6 e Lrm)anyloxy and

C14 C6- Cl14 | d
C(G%M & ﬁ %é Q%8) al %(g% oi(y(aog Cl4) het eroar yl ,
- (C}éﬁ% Z/H@%}dérﬂu%ﬁlbhéﬂyﬁgubéhtefé@ Ef/ oY er Qﬁdr@p?rowdeiﬂdeﬁend-

osen from am no dr ox thio

eriBicteaaliom arios: Epgianklo o, halbgeuz{Gr gtk dCr-Coalkoxy,

é%@%&@i‘&) a?@ n@qﬁ%ﬁﬁéi? ’r()dg %14%6:14?(?6[é 495?9@&}]' and
( @142?13’1:?0(0@(:% SIR6X): @Al C20) al kyl , optionally

subs ut ed one or nore groups _inde

endent | r¥\
- C@k@g&etemwlgé, -Rag)atkyh aptipnally ﬁpgstltH@dogyéﬁne or more groups

b s oIS ol S AL RS (0t

(1 @B5) M) (C4-Ca)aliBithids (Of: cabslkmmnepr é@e@asaall,g(@aﬂﬁm)aryl-
chosen from a @déégéf@xatom and one of the follow ng
oy dhEs-H14)pDY! Y R2 represents a radical Z
20 -A- X—D represents a group in which, independently
between A, X and D. A represents, wi t hout pr ef er ence,
R’ representsoa groudp cabeen frpno@phydrogeneatonr ard onaft theciollewing
of a hydrogen atom from a nonoval ent radi cal chosen
groupgom - (Cl-C20)al kyl, optionally substituted by one
or nore groups choseg,

\H/R \H/H—R2
O O
R? represents a radical Z;
-A-X-D- represents a group in which, independently between A, X and D:
« A represents, without preference, a bond or a divalent group obtained after
abstraction of a hydrogen atom from a monovalent radical chosen from:
- (C1-Cy)alkyl, optionally substituted by one or more groups chosen,
without preference, from Y,
- (C2-Cy)alkenyl, optionally substituted by one or more groups chosen,
without preference, from Y,
- (C2-Cyo)alkynyl, optionally substituted by one or more groups chosen,
without preference, from Y,
- (C4+-Cyo)alkoxy, optionally substituted by one or more groups chosen,

without preference, from Y,



10

15

20

25

30

wi t hout preference, fromyY; 25 - (C2-C20)al kenyl,
optionally substituted by one or nore groups chosen,

waraniows1pr ef erence, fromyY, - (C2-C20)al kynyl PCT/EP2006/006643

optionally substituted by 8nre or nore groups chosen,
wi t hout preference, fromY; - (Cl-C20)al koxy,
optionally substituted by one or nore groups chosen,

e dEACoRIREHST R Prlonlt) SRSRIRIS, ope, pr more

opt i ayrabpy cbabem,i witiaad pingfemarece)rframf{e groups chosen,
w t hoyt preference, fro 1- OaIkIthlo
ot e Gap ST ol %ﬂéﬁ o088 S ot growns;, cho-

with 0
(C1- g‘f@% P&?& 6825%6” kyl, optionall édzubst ituted
by 0d€1€¢zobaiksdthlg(rcht@a))aihyis@.ptlowaldm@ubstpiu pgrang or more

ti [ bstituted
by orﬂioUPS%gpée@'r‘&@b%‘Yt pggt%%rhce&[ (nyat %rzgefelncg °
from6,-ep lk)@éﬁ?ﬁn@ngﬁéﬂ@llyaﬁhﬁé’ﬁtw) 8h&ybr more groups

optlonally substituted by one or more groups
choseghosent withoupprefereaaecfiromrbm@nd D represents,

o POl R SAEDERSCCMT, Al R SHEN o, ono o

MONOVALRNGrd R drsepNe@RBUT ﬂir@férencé Gtora20) al kyl ,
optlonally substi t ut ed by one or nore groups chosen

o Durepresents; witboohpeeferanse: v barsi or pcivalgo) arqumngbtained after

RIraRH o PR Rt S B o8 ooy SR A0 R SRR

opti qualEy)Sks dptihaly bybsthetedr bywne or owpe grbapsrchosen,
wi t hout preference, fromY; -

( C1- aritheutisgiarence Myl , optional |y substituted by

?r”ﬁm(rycr@zo?%kg%ﬂo?@ﬂ*ﬁﬁ”?m BB L0 G RER! R chosen.

substwithidetcpreferenee,dromdf;e  gr oups chosen, WIthOUt
pref

opt1 g(,rqupqgg},)@%&ﬂ %{m%{llgﬁugggl)@é& %Iy %rr?enoor(rr?ofecg?@u%lskéﬁo’sen,

without preference, from'Y;

- (C4-Cao)alkoxy(C4-Cyo)alkyl, optionally substituted by one or more
groups chosen, without preference, from Y,

- (C4-Cao)alkylthio(C4-Cyo)alkyl, optionally substituted by one or more
groups chosen, without preference, from Y,

- (C4-Cap)alkylamino(C4-Cyo)alkyl, optionally substituted by one or
more groups chosen, without preference, from Y,

- oxy(C4-Cy)alkyl, optionally substituted by one or more groups cho-
sen, without preference, from Y;

- oxy(C4-Cy)alkenyl, optionally substituted by one or more groups cho-
sen, without preference, from Y;

- oxy(C4-Cyp)alkynyl, optionally substituted by one or more groups cho-
sen, without preference, from Y;

- thio(C1-Cqo)alkyl, optionally substituted by one or more groups cho-

sen, without preference, from Y;
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nore groups chosen, w thout preference, fromyY,; 25 -

oxy(Cl- C20) al kyl, optionally substituted by one or
worrg/oglepups cho- sen, without preference, fr oPEIVEP2006/006643

oxy( Cl- C20) al kenyl , opti-en8l4+y substituted by one or

nore groups cho- sen, wthout preference, fromy, -

oxy(C, - C20) al kynyl , opti onal 'y substituted by one or

fror.e t%f?%gg.‘sg?jéﬂ(qr@@ ﬁon yt QGHEtlthle HYEBRE. of AGReY groups

t hi o |on substituted by one or
mor e ahosepswithout prerferemehimm Yraickerence, fromyY;, WO

Chi‘o(tplSxBumPlan, ooporaarrhellas t,pan By e sroups

nor e RS aesreferdncBOffbpyef erence, fromy; and -
t hi o(%{d%%zb\)NgﬁEeng ,eopr)]tl onal |y substituted by one or

. Wpeegerﬁspwnthobbpmieremcehamorm of ardivalent graup cvbtaaned After

e BagibpLs AdTaBanA BN LS actngyetittdatyal afse Ty
from(@er@”?y@ e\%lchaﬁ'ié?yaktséllﬂ%'bdlbﬁmly 'subgﬁtu@cﬂ)w Yhe or

whi ch be optionally substituted by one or

nor e rgomjgmMenndégmmmMﬂGmdfn Y: -

SUbSt(quAf )JE@&'\ { an%gl’ v%éti?n%gﬁaelgi% %&t%@}?ggtsiﬁl%gﬁfdé(d by one

' ndep&”ﬁﬂ?&'g’roﬁb§rﬁh\$seht indepesdertiefrdhpay it by Lhderstood
heteroaryl group may conprise one or nore heteroatons

chosethat this hetemanmdgRup May3coMPESe| g 10) | Moigh heteraatpms
itself be l.qnakl bstituted by one or nore

gr oup%h cﬁ%ﬁgcg{jnqﬁzﬂgpéﬁgsdght ly from Yy 15 -

( C4- QDcencpabkmyy whivh nedy itseif bé setibnally sulstiartet by one or

substituted by one or nore gro hosen
i nde p®QeER BEQYPS; hasen indgpend ?%L#?%T%t erocycl oal kyl ,

Whi chy T8 Qb&éxs kehﬁl le oseéﬂ?é Eflé’Yﬁﬁﬂ/ H)bstilited Yy one

nore grou epe dent : bei ng
under er moo®drdups chidsen |hdepemd3qnilydeomyﬂ andoup may

;ﬁgp 4 p%ﬁ%;eg{;ﬁ p@lgyewhlc %a%/ai'isoeq?sbgl?)% |89aﬁy subsl}lituted by
one or more groups independently chosen from Y, it being under-
stood that this heterocycloalkyl group may comprise one or more
heteroatoms chosen from N, O and S;

or alternatively,

-A-X-D- represents a single bond;

Y represents a radical chosen from hydroxyl, thio, halogen, cyano, trifluoro-

methoxy, trifluoromethyl, carboxyl, carboxymethyl or carboxyethyl, (C-Cg)alkyl,

(C1-Cg)alkoxy, (Cs-Cg)alkylamino, (Ce-C1a)aryl, (Ce-Cua)arylsulfonyl(C4-Cg)alkyl,

(Ce-Cia)aryloxy, (Ce-Cia)aryl(C4-Cg)alkoxy, amino, azido, nitro, guanidino, ami-

dino, phosphono, oxo, carbamoyl, (C4-Cg)alkylsulfonyl, (C4-Cg)alkylsulfinyl,

(C+-Cg)alkylthio and (C4-Cg)alkylsulfonyl,

two groups Y each borne by two vicinal atoms also possibly forming with these

atoms a methylenedioxy group; and

Z represents a group chosen from:
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-A-X-D represents a single bond; Y represents a
radi cal chosen from hydroxyl, thio, hal ogen, cyano,
W eoo7ousid- net hoxy, trifluoromethyl, carboxyl PCT/EP2006/006643
car boxymet hyl or carboxyetltyls (Cl-C8)al kyl, 25
(Cl-C8) al koxy, (Ci1l-C8)alkylam no, (C6-Cl4)aryl,
(C6-C14) aryl sul fonyl (C1-C8) al kyl, (C6-Cl4)aryl oxy,

(Céh@a%q%@gw{ &%wﬁ%&h@%}gé’b@%e%r REIrd Qrolps rcﬂosen without

ono, o0xo, carbanoyl,
préfeteqds, d&tdmiYsul f onyl , (Cl C8) al kyI sul finyl,

(C1L- al kyl t.hi o, and 1- al k sulfonl, t rQu
(AT b EF SR R
prEf?—:rghé@ fmrﬁtythese 30 atons a nethyl enedi oxy group;

é Z represents a group chosen from WO 2007/014619

(CE@ioEWW%/mmaﬁy substitutgdy ope)atiRgre gsppssiasen, without
té’é'St it #t ed y one or nore groups chosen, w thout
prE FRER AN rom Y; - (C2-C20)al kenyl, optionally

@sérwto@d(@mmnﬂ(cm%ogzmggu eméﬁﬂbxyommwmkw (Ce-

erence

CﬁWKCh-the)@lkg)(y(ﬁeCm)aMy} e (@G&ﬂ§aWK 1 %)I@ﬁfgﬁt (st'CM)
r?@gﬁge),aj&);pf ! n] aélp&,&?\e% &IOYJb dt'each of these groups itself

1233 Aé korl h , without fer-
dﬁl&ﬁ?ﬁgﬁu@% %%Cllo&sg)ogi@%;?ups chosen, without prefer

er(ogafrgm)farylthu o( Cl1- C20) aI kyI (oe Cl14) -
(CGiristelRbla G REafR ARty fos TathettrBaRiSy(C:-
C)dlkyl] t(lﬂee@mwetemrvl(sz@)a@fmt& Sh@aklyl wé-ﬁaumeteroaryl-

thiogE - oA Ay eterea s i Kpp ARILE L nalkyl, the hetero-

r%@ro%‘%f{lkgétcz{ Moarh)éylg?g&%% )ltg?lgg)é(%/&}g ‘bein subﬂltuted by one or
moéfe5goiLpshahiosenawithout ;bne&(remae:zfmral\kyt bemg understood that this
4) het er oar Cl- C20) al k C20) al k
haiERIEY S8BT GLBRTSS O B i rer A DHPBR AN, O
arPssi bly being substituted by one or nore groups
chosen, without preference, fromy, it

(Corasiesonliyh nHCAGsI6yCnaB GaConalibun (Rug s Ryrlsaedoxy(C-

C it (B3¢ 8&%@;{&@{%”&@?@%& %Ep%\&lo éga@aal)%l?alkylthlo-

(d1@zo§5iky1ycchad:myc:wmmamo)@n@)taid@h Czo)alkyl the cycloalkyl
oal kyl (Cl1 C202 al kox ngl & lBy
grpgg ngsa@%m_f,éh@@tg{pgps itself possibly being substituted by one or

more groups chosen, without preference, from Y;

(C3-Cg)heterocycloalkyl, (Cs-Cs)heterocycloalkyl(C1-Czo)alkyl, (C3-Cg)hetero-
cycloalkyloxy(C4-Cazg)alkyl, (C3-Csg)heterocycloalkyl(C1-Cyp)alkoxy(C1-Cao)-
alkyl, (Cs-Cg)heterocycloalkylthio(C1-Czo)alkyl, (Cs-Cg)heterocycloalkyl(C+-
Cao)alkylthio(C4-Cap)alkyl, the heterocycloalkyl group of each of these groups
itself possibly being substituted by one or more groups chosen, without pref-
erence, from Y, it being understood that this heterocycloalkyl group may

comprise one or more heteroatoms chosen from N, O and S;
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(C1- C20) al kyl

(C3-C8) cycl oal kyl (C1- C20) al kyl t hi o( C1- C20) al kyl, the
wegwroelsky! group of each of these groups it sRCT/EP2006/006643

possi bly being substitutedlbyone or nore groups

chosen, wi thout preference, fromY; -

(C3-C8) het erocycl oal kyl

- (@-?&%}@%—%@%@'p@%@Bﬁﬁwl?é#ﬁzo)amvﬁm%‘rﬂré’mw of

eagcgs?ofggzi@Pmmﬁ?@ﬁ?ﬁsﬁib%&dﬁ@babﬁﬁuﬁﬂy Ore)or rabkg/ groups
- et erocycl oa t.hi o( C1- C20) al kyl
chp@e;\cmtmwt&rs%en% f@w(\ﬁlla?n(d yalky
- _ @ G- K
(CFOUHpHRLCE G arg decimsssus|oadugrmnine
heteroatyltgroep dfyeacheofahesergrogps itpsif phssily, beingreustituted by

o ss SRS RS Th e PR TABY, B derstonc
RO P el KGR roser
framdN,(@a&n@13L) ar yl (C2- C20) al kynyl, the aryl group of

each of these groups itself possibly being substituted
by one or nore groups chosen, w thout preference,

fromyfie aventioh EsdCidhfte! ©r thr tauldPre i2 formhds eyl ereamtiomers,
~ (C6-Cl4) heteroaryl (C2- CZOZ)aI kynyl, the 5 heteroaryl
diastgrenisomerseact epimeissand)tbepyophiceps @6§@'b$%’t5b€?ﬁ'ée com-

subst j.t u o) C . Wi t: .
pourplbcfiershbEfed dafifar), Fhid aRbKPhe B RAind MR including
polyrh@hﬂﬂgﬁéybf thesd Balt®yndwfihé sempoainds oftiie fdratuda Ot ons

chosen fromN, O and S. 10 The invention . also rel ate

tot hhe g_me(mi@m @Ispdpcmg,rs tthe I8PmRrs GRefy dias ereonsomerg’, in
pure%oﬁﬁt&r 5@'359\%%?9 ?ﬂgng?&gﬁéﬁioﬁ% fWdLoPHIHBI &F l@::ém, including

neral “salts pounds of the genera
racefmic mitardd.), and also to the crystalline fornms,

el D Rl B Rl U535, 38bAg Bl b -

suﬁi&@?@f ?cfo*ik?ftijr?cﬁﬁw &r anslifacieinR bbSiceRINBAOR dF, bdth, midy include
pur ormor as a mxture I n any pI‘OpOI‘tIOI’l of two or

the cuprespohdingepharmaseutically aceapiable saitgtafiosganigigs mineral acids

conpounds_ of the fo la (1) as defined above
a“d/%a?%ﬁgﬁf‘r?gma{“'%%f’{‘i’%%m ly acidic function or a

suf f i A& BEIdY sHIBS bfe, fion ekampl@rthediyirooigrides, dizobrdmides,
corre3£ond| ng pharmaceutically acceptabl e sa

sulfategydiycrogen muifaias, o&wqugewmhates@fc't@tsan'rft@i%qot];& fuma-
rate:{g}ﬁf%o?h?gé?tlﬁgezss ?%@)ﬁ@%f}g%@ﬁfé@ﬁé@ anflYars2tRhesulfdifates.
The bases that can be used for the formation of salts of compounds
of the formula (I) are organic or mineral bases. The resulting salts are, for ex-
ample, the salts formed with metals and especially with alkali metals, alkaline-
earth metals and transition metals (such as sodium, potassium, calcium, mag-
nesium or aluminium) or with bases, for instance ammonia or secondary or ter-
tiary amines (such as diethylamine, triethylamine, piperidine, piperazine or mor-
pholine) or with basic amino acids, or with osamines (such as meglumine) or

with amino alcohols (such as 3-aminobutanol and 2-aminoethanol).
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sul fates, hydrogen sul fates, di hydrogen phosphates,

citrates, maleates, fuma- rates, trifluoroacetates,
wQ2aphtenal enesul f onat es and par a-t ol uenesul f OPEI/BB2006/006643

The bases that can be usedder the formation of salts

of compounds 25 of the fornula (1) are organic or

m neral bases. The resulting salts are, for ex- anple,

the spld ﬁw\fe?ihﬁﬁ%lig Ol @) theBirsl M8 Addyforith® separation

al kal1 netals [1Tne- earth nmetals and transition
of rapetnates.(such as sodi um potassium cal cium nag-

ey CEA, B WbRT oL A B LGE gy o0
benirérigﬁéhahérad?@ (I)ILL@itd»ﬂeaffowartmp%rdwl w-m@e}'@zta«wmﬁar-

|ne) or With basic amn

ds
taricoadieh hEs-0b G0 -pdolbit dartaag asid, «ﬁ)t(w)-'mﬁlma@pcdﬁb(e malic

T R L AR s

hydrb?éﬁé;ﬁh?ostp%ohhﬁa@ﬂl r(@)-camiprerigsgsldf ¢4)-cahphoeicasaiti] qu) (+) -2-
racenmat es for exanple, the foll ow ng chjral
phenyipropiane agie Ry S BhENY DIoBBREATS P rMaNdelia 50, T-(+)

man%i glc Ec'gl p%%’?ﬁg g%ffdt ?rt %ﬁ? 2 gr mixture of two or more thereof.

ol u ar-'s arl Cc aci d,
(+)- EEHllraIOaﬁunéB trﬂzhyl)dlsd.-dmlbhaﬂy cbeaa:usdd (%) ekainplalduinine,
acid, (9S) mal i ¢

brucie, ()bl AIaREthARopy RIS bl Aok RRNEHISE 2 (4SE-(+-
12,%33% {e?r% ﬁy%@h@gw g%%z)o(mqecanph?m-q -Serii-2-p- tolylethyl-

henyl pr opi oni"c aci

amn(é?)(so bheﬁylgbmnblp( w -oeitheylephedrir®, (*)- (2&66§+4-dlna&ihmlammo-

s i) 2o EDSEIE bR, SPOASHARAE o (SHhEpgpera

amlr?H“d?%SmWreadfstﬁlonFMSF@{He‘:‘e&e used, for exanple
qui nine, brucine, (S)-1- (beni()l oxynet hyl ) propyl am ne

(1l )Theg Z:)otnmﬂmﬁiﬂ ﬁfelthe(5 tp;lr:gﬂyl +jbove also encompass the pro-
et rapet hy pheny , 3-oxazol i di ne,
drug&@%tﬁé%gﬂmp OYNDSt ol yl et hyl - am ne,

(S) - P Ydren Zﬁrbﬂﬂlgtsr']' (means mhbbhﬁwmmmwhen administered to
- di me

the gafmtﬁéé’ .Rp)h:@nuc@uyeapﬁtoz tuglosm"y qogyepRdrip| Geykyebpdy into
compEhadk FEPRABRRIRIAL 12 2 0% 7 2 Torar e 01 oo
al so enconpass the pro- drugs of these conpounds. The
L e Len: DES0 BTSN i B et toyipg mean-
‘”gsbm‘bgg"gﬂ&'?’d?ﬁ@é{’?‘g%ﬁﬂ| ;n(})he live body into 20
- the term "alkyl" denotes a linear or branched alkyl radical. Among
the (C4-Cao)alkyl radicals that may especially be mentioned, in a non-limiting
manner, are methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, tert-butyl, pentyl,
hexyl, octyl, decyl, dodecyl, hexadecyl and octadecyl radicals;
- the term "alkeny!" denotes a linear or branched hydrocarbon-based
radical containing one or more unsaturations in the form of a double bond. (C»-
C20)Alkenyl radicals that may be mentioned, in a non-limiting manner, include
ethenyl, prop-2-enyl, but-2-enyl, but-3-enyl, pent-2-enyl, pent-3-enyl and pent-4-

enyl radicals;
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In the present description, the terns used have the
foll ow ng nmean- ings, unless indicated otherw se: -

W b@7veten " al kyl " denotes a |inear or branchedP@l/kp1006/006643
radical . Anmong 25 the (€11320)al kyl radicals that nmay
especially be nentioned, in a non-limting manner,
are nethyl, ethyl, propyl, isopropyl, butyl,

sec- b;‘t{hé' terﬁme’%ikghyi"ﬂe o@@@bginear BebYAncrRe! Mﬁ/droaﬁlfb\b'nrbased

dodec hexa octa ecyl radicals; - the term
radnd%bbaMnhgdmeomamoae lunsaturationdinathefodm of a triple bond, which
roc radi cal cont ai ni ng_one,or .nore

may GRUROE 1A SG T EH NP ST M L SRBRENB IR dre (45 S double
bonoC?(@zAblﬁ‘&‘{Nkyﬁy?%S@bl% f@tmﬁbehﬁeﬁﬁéﬁé@ﬁﬂ% noR-lniting man-

manner, 1nclu et hen prop- 2- enyl
ner, induds ettyylnyl tuop-2- ) buqs%fynylzb@hforynyﬂ)mntiﬁ mﬂl pemid3-ynyl

en radi cal s; WO 2007/014619
an dB’%ﬁ*/’ﬁ“ E@ypdﬁ%%% -13 - the term"al kynyl" denotes a

| i neartharielth 28IKBRY" fYETsaan asmbearg-oxyadi cal
cont ai ni ng one or nor e unsaturations in the formof a

tri pl-eamwong thefihalagenaly repatiomary peamageesngcially o feorine,
urations |n the formof a double bond.
Chlor@n@g’)ﬁlﬁ% radicals that may be nentioned, in a

non- i fAd lt@@n ﬁ'&ycl5alk9r' démstes den @ipkignaily sprtbtuﬂe@/lsﬁturated

but - 2-y g but - 3-ynyl, pent-2-ynyl, pent- 3-
cychgawchay on- heésﬁcrariscal,- a@%@omﬁﬁsam@%/ biy @%’%ﬁ@cx@c com-
e "
pourle SERLGY B 10 ERSIONE, AROAFINS o BBIkIR"
may bespeotaly b6 mehhenedarane cy(:id)mbylylcyctdmwyles:yalnpentyl cyclo-
opti rat ed

|| d
hexyhyRICBIRANINCHAGRAY ST ORRCYIRY wiarBRTyL Bdigals. andypthers, al
bem@'&:ﬁtlbﬁéwgub&ut&%ﬂ‘f pounds cont ai ni ng from3 to 10

bon atons. Anong the "cycl oal kyl s" t hat
especi thiel terme'cyeloalkenyt daaf@teg/en mlopglly S@Wltuédtryr)m- bi-

or YRS S e SR o KB ratpg i

the f@ﬁ‘nn@f SRidudbbid S BbAtainiHg §ebm -3 t1¢0tcibon atoms. Among the
cl oal kenyl " denot es an optionally substituted

"cyclna vIshi thasrmey i esradialihper sraiitinaad varse SYelkgeptanyl, cyclo-
pen GBI Ry Behie SRR OB B, o o @
Among- trhthe pﬁesérmah\b@rmdrs thé hetm rfayteeswimalkyly demotes both
hetepoecytcllo%rlll?yolls %rn% ﬁ?a/tcelrg erl‘cgael%nyls ¥hese radicals are optionally sub-
stituted and may be mono-, bi- or tricyclic and comprise one or more hetero-
atoms preferably chosen from O, S and N, optionally in oxidized form (in the
case of S and N), and also optionally one or two double bonds. Preferably, at
least one of the rings comprises from 1 to 4 and more preferentially from 1 to 3
endocyclic heteroatoms. Advantageously, a heterocycloalkyl radical comprises
one or more rings, each of which is 5- to 8-membered. Examples of hetero-
cycloalkyl radicals are: morpholinyl, piperidyl, piperazinyl, thiazolidinyl, oxa-
zolidinyl, tetrahydrothienyl, dihydrofuryl, tetrahydrofuryl, pyrazolidinyl, 1,3-di-
oxolanyl, pyrrolidinyl, pyranyl, dihydropyranyl, isoxazolidinyl, imidazolinyl, imi-

dazolidinyl and pyrazolidinyl,
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20 pent adi enyl, cycl ohexenyl, canphenyl and

nor bornenyl radicals; - in the present invention, the
W@ 200014682 er ocycl oal kyl " denotes both PCT/EP2006/006643

het er ocycl oal kyl s and hetddoeycl oal kenyl s. These

radicals are optionally sub- stituted and may be

nono- , b|- or tricyclic and conprise one or nore

het er q a?\zlegﬁz %é’ noHOESBlid bPrBog/cy&@ré%lNatlc rgdlcals

optlonaFIyln form (in the 25 Case of
contd‘}hmgafminaﬁ $0 1dpting atdry, ang amneas/tmrmoubg eondaids a system of
at | east the rin

P
coriugates 1 44 iRty dreanG: Bry St SSad B Wi iy bRFYoly
subsﬁﬁﬁé‘tﬁ O& H?g?ptl'éd"@r?kaﬁﬁgtl%é/y e8pbabRy %yméMbhéah are phenyl

| cal rises’ one or nore rin each
naphﬂqylthnpaemeln’aaﬂ’eyl pEaaamihe,d apd indery 6adl©§5| oal kyl

!t oz dhB iy IeEBagy S8R A Adbatc R RTOARIEXpgical con-
tamlr@méﬁ{ 8f for 1’11 aen*d%byéhzyéfo‘?rﬁé”é/rhon@wrﬂétwl f§ Bydtomsb, dredhetero-

ol any yrrolidinyl, ranty hydropyranyl,
atomsspreierablyjch9$en frmmamemﬁul ur ﬁﬂd fegen.Ampng dhe "hetero-

EETIRRY Mok R
pynd?f Nf@ilﬁé pefiridihgl, meaiayinioezbliybntthazalyll4saiazolyht qmsuolyl

| eaSt one ring contains a system of Qnj.u %
tnachivl (pyr)d@we\d: Iyl eidaraly. UP@@%Q'Ylgr'§9$%aZ°i)échng‘P y! %nd
oxad %n IS possibly substituted. Anmong the "aryls" that
especially be nentioned are phenyl, 5 naphthyl,
bi phenyl, anthryl, phenanthryl and |ndenyl radi cal s; -

the t het d t t Li
i dBINEAAMRHTISG 1M TER (A ARReS APEVE, iR and R
form"%ﬂg gtéﬁ%tﬁﬁr With%hgé rﬁfrB n%‘icﬁn RHEHOarstherd th@rsﬁfo?ﬁﬁ@'lé/ by

om oxygen, ur and nitrogen. Armng
way bheioar—exhamsjnt/e emmlenaynemmal Rypiperigingt aomearaen«r@ or a

benzofuryl, thienyl, pyridyl, 10
pyrroéléfr?/qu _N-oxi de, pyrinidinyl, pyrazinyl, oxazolyl,
t hi azol yI, |soxazolyl, qui nol yI , trlazolyl
pyrlda2|nyl pyrrolyl, |n1dazolyl i ndazol y
| sot rAmdwg to adusgpr%fﬂaedmao@amqtlof thﬁ meéent invention,

R R R S
fined ABbvdEarwhicheRrepresents d hiydmxyl sradio;m omyramﬁcal R®, R® pref-
erably farasenincoi W §990 gl (CoraaiEEsigsingeleRah 5yiutdd by
one RIreRrs EgtoBPR ORHEEShd& ity RROBEFSFSth hAEBA! 98:-Cs)alkyl, (Ci-
Cs)alkoxy, (C3-Cs)cycloalkyl and (Ce-C1g)aryl, the other substituents being as
defined above,
the possible tautomeric forms thereof and the possible enantiomers, diastereo-
isomers, epimers and organic or mineral salts thereof, and also "prodrugs”
thereof.

According to another embodiment of the present invention, this
invention preferably relates to the compounds of the formula (1) having one or
more of the following characteristics, taken separately or as a combination of

two or more of them:
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20 this invention concerns imdazole derivatives of

the general fornmula (I) as de- fined above, in which R
Wo preswht s a hydroxyl radical or a radi cal RePCREP2006/006643

pref- erably representirglin—this case a (Cl1-C8)al ky

radical, optionally substituted by one or nore groups

i ndependently chosen from hal ogen, (Cl-C8)al kyl, (Cl1-

Rrepg@ﬁ@hﬂ%(’é( rodp%%qy&hoad)HYLORﬁénﬁcﬁF@R@) aryl, the

er substituents being as 25 defined above, the
R? apo R} hicht mydmeudeotncaircrrsjnﬁe@néaream@ememmlyﬁmsen from a

yAreGeAITaP A A (OEALPosY STRTEaYLE MY ddrfyodtifer Wi the
mtro%@r‘?ra?% that HRard ferh0 adgsttiifed rhasiat@nite®15-tdre6-membered

esent 1nvention, this 30 invention preferably
ring pessiblyscantairing fionpdutedd heteraatoms: the said 5'”%%%@%9@'”9

f,the fol t t t ak
subsBlye Byt § 3 PR R B0 = Lo or nore. of
R® rébn%%n@az@@l/@%ﬁﬂl%a%%ﬂE%ﬂ@ﬁél@&ﬁé@tltuﬂé& By one or more

represents a group chosen from

groupa indepsndentlyi ehosagy figan |h?é9@¢rbaqc1o¢8)é"?yf e@n%)ai‘r%é‘y’ (Cs-
en n froma hydrogen atom and a
Cg)cy(g |ggl grfy %‘%lcé‘lr}?é&natlvel y may form together with
R! régi8serits loneasihafellowihgigrbeps:s them a saturated or
unsaturated 5- or 6-nenbered 5 ri ngl possi bly

containing froml t 23 heteroat onsy LtRe said ring
possi bl y bei ng |tuted bs\i”fo 3 ‘groups chosen
fromY; Re represlents a (CLl-C8)allkyl radical,
optional l'y substi@ut ed by one orOnore groups

d dent | f 1- C8) al kyl ,
R? rasesenip  Rebgteapr uospBotted 07 i o, cid) a1 : 10
-A-XE -F@gé%ﬁt@té 18 iRfwHIBS, ihabbenddilyBetwesh Al X BAdD: R2

repr es a substituted or unsubstituted aryl
A Eebresénts aﬁdwalént oeque obtaisedafienabstractiom efa hydrogen atom

ST ESCE g b S 1, B ARy s
t@ﬁé?ct%g&ﬁ% FHBre HrolhpPEhGsdr-withdo éPéfWen%@fifrbﬁef\(sr abl y
radical, optionally substi
e Drepresents a bond
e X represents a divalent group obtained after abstraction of a hydrogen atom
from a monovalent radical chosen from:
- (Ce-Cys)aryl, which may itself be optionally substituted by one or
more groups chosen, without preference, from Y
- (Cs-Cys)heteroaryl, which may itself be optionally substituted by one
or more groups chosen, without preference, from Y, it being under-
stood that this heteroaryl group may comprise one or more hetero-
atoms chosen from N, O and S;
- (C3-Cg)cycloalkyl, which may itself be optionally substituted by one or
more groups chosen, without preference, from Y
- (C4-Cg)cycloalkenyl, which may itself be optionally substituted by one

or more groups chosen, without preference, from Y; and
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tuted by one or nore groups chosen, w thout
preference, fromY, D represents a bond; X

WO presem s a di val ent group obtai ned after abRCT/ERI00@ING6643
of a hydrogen atom from-d@wnoval ent radi cal chosen
from 20 - (C6-Cl4)aryl, which may itself be
optionally substituted by one or nore groups chosen,

Wi t hﬁ@tﬁa r)ﬁ%tggﬁl&goallwl OThi6 magl%eﬁjtfé BF&&HQ@desﬁtuted by

e optlona y substitu one or
rmre cgreoopsnormgemupwchbeem withbet enefereriaepnfrom ¥t it being

ST N it
and $no ﬁ&%r@b%fﬁﬂe‘ﬁ%\nm%'@%n@@ |tself be

optlona y substituted one or nore groups chosen
Y repradents apradicalechesert |fr@m hydroxyt4thts) bglopeal ie¥ape, trifluoro-

metriagy o Ml orobih catBo it hEBPXNaT 3h carb Pttt (G Gl
(Cy- @@5%934@31%5@@@3%6/(@9@4%1 @©6-C14)aryloxy, (Ce-Cia)aryl(Cs-

het er ocycl oal kyl i tsel
Ce)atkpxyoaminqxoggkam carbatayli anshe or m)re groups chosen,

wi_t hout omY, it being understood that
Zreqrﬁﬁgntﬁeq EFOE@%WO§§%IJ§$'{'group may conprise one or nore
het.er(gat IRylogedh preferadly OCa03)dlkyl5 optionalhe stibstituted by

radi cal chosen from hydroxyl ., thio, hal og gyano,
trif QRS O MeEE BEYPS @hqaanu wfbﬁei G ere@&?b&%iﬂ

((:?;rIP 2?%925)1(*(&%7 éﬁcgf%;fﬁéﬁ]% é]cﬁ!ocg? %ﬁ&%ﬁhon?lly substituted
g C6- Md e mtmqrelgrﬁﬁp%&g@mmwmt ﬁ@fardmmey froamiYno,

xo and ca '
r ot CaeSiareh StABet iy ks Cor it ofred Q@ Pa phpach of
opt i QHQEé?Qr YOS tsdiE b §QS|BD§/ bé]H@ s@nbsﬁﬂf&i Eg‘b‘#\@sorcﬁ\@%@roups

wi t hout preference, from'Y enyl and
pr ef echuisien, MIEOGBpr@If&renye fr@thomd I y substituted by

" odCery g P b BT i BB TGRITRIE the Bifgfoary

groupy r@UgQﬂ@écﬁfof tH@sé Qﬂﬁ@sgfs@'lﬂr&)slsmebéml@mﬁtmed by one
bei ng” substituted by one or nore groups_ chgse

wi t hoen merefgseupt shosennwithoutrpreference, from Y, |t belng under-
stood that this heteroaryl group may comprise one or more hetero-

atoms chosen from N, O and S,
the possible tautomeric forms thereof and the possible enantiomers, diastereo-
isomers, epimers and organic or mineral salts thereof, and also “prodrugs”

thereof.

According to another embodiment of the present invention, the inven-
tion preferably relates to the compounds of the formula (l) having the following
characteristics:

R represents a group chosen from: -OH, -OR® and -NR°R®; and

R? and R, which may be identical or different, are independently chosen from a
hydrogen atom and a radical Z, or alternatively may form, together with the
nitrogen atom that bears them, a saturated or unsaturated 5- or 6-membered
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- (C6-Cl4) heteroaryl or

(C6-C14) het eroaryl (C1- C20) al kyl , the heteroaryl group
wo@oogacts1of these groups itself possibly bei ngPCT/EP2006/006643

substituted by one or mBrl groups chosen, wthout

preference, fromY, it being under 20 stood that this

heteroaryl group may conpri se one or nore hetero-

ring ﬁbgﬁﬁlyf%‘?tgfggﬁdag@nmﬂ f?)pgr}%tgfoatt&ﬁspﬂ%s sBiderif@ po3B®Iy Being

orns t he possi bl e enanti oners, di astereo-
substiifeg by, 1 ©p3 geswpsaciibsengeorncy;andri neral sal ts thereof ,

R® reRissenin (o1 ey B! Dnbiefiahbsuoeiiute i, 3hg; f more
grouﬁéﬁfxﬁ%ﬁ%d’eeﬁtg ?F\S§er§ Frorh &t UG@._SCQEIKEHG(GPCE%I@XQ! XCs-

owi ng characteristics: represents a
Cs)cycloaliycdmub (Ds-Crhatyl-ad - ORe and - NRaRb; and 30 Ra and

Rb, ich be identical or different, are
R1“ﬂﬁ@@%&ﬁdﬁﬁgﬁﬁhﬁﬁggﬁwngﬁ%ﬂ?%?'hydrogen atom and a

radical Z, or alternatively may Horm, together wth

the nitroge t oRt hat bears. t b&hTRa saturated or

unsaturated 5- fpr 6- nmenbered 2007/ 014619

PCT/ EP2006/ 006643 -17 ring pogsibly containing from1l

to 3 heteroatonms, the said ring possi bP)%bei ng

I e 0 groups chosen fromyY; and Re
R® ’?@g%@%#ﬁf{ﬁ‘-’%ﬁﬁ? kyl radical, optionally
-A-Xsbﬁp'ré?lérﬁd dﬁgrloanpe'nwvhidmriademrmmlyibedwpend’em anpd D:
chosen from hal ogen, (Cl-C8)al kyl,. (.Cl-C8) gl kpx C3-
o Aorepggesiis gaflivale ﬂaowrgﬁb@im%cgﬁggﬁ a%&aaq@n? &8@’99%” atom
of~thRe ' . A ? ; i
R A2l eE) AR St MRy (CECHRiKy Tareal cpteRelly Sabst
tgtedyy ome vhinoite groufespemasem, Withoat preference XframdY and 0

A represents a divalent group obtained after
o Dippresents @bend: 2Nl dr ogen atom froma (CLl- C20)al kyl

+ XGRS SPhalle sharisspamortldiogon som
fione Banenowlefitr @icgl chosen foomepr esent s a bond; and

- (Ce-Cyq)aryl, which may itself be optionally substituted by one or
more groups chosen, without preference, from Y;

- (Cs-Cqa)heteroaryl, which may itself be optionally substituted by one
or more groups chosen, without preference, from Y, it being under-
stood that this heteroaryl group may comprise one or more hetero-
atoms chosen from N, O and S;

- (C3-Csg)cycloalkyl, which may itself be optionally substituted by one or
more groups chosen, without preference, from Y;

- (C4-Cs)cycloalkenyl, which may itself be optionally substituted by one
or more groups chosen, without preference, from Y; and

- (Cs-Cg)heterocycloalkyl, which may itself be optionally substituted by
one or more groups chosen, without preference, from Y, it being
understood that this heterocycloalkyl group may comprise one or

more heteroatoms chosen from N, O and S; and
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X represents a dival ent group obtained after
abstraction of a hydrogen atom 15 from a nonoval ent
WO 207o861chosen from - (C6-Cl4)aryl, which naRCT/EBMNE/006643
be optionally substituted Il—ene or nore groups
chosen, wi thout preference, fromY; -
(C5-C14) het eroaryl which may itself be optionally

reéf&%ﬁé ut ey &'ﬂ?serp"froﬁﬂ'ﬁd%)@#pﬁ'n&hﬁélggen% Qﬁ(b't tnfluoro-

er ence, Y, It i der- 20 s hi s

methexyetrrﬁlauopdmgﬂwu pnarngsdoawhowmﬂwl or Q&Db@)dﬁ?éh)ér 631-Cg)alkyl

(o GRS B g, [ R TABAG bt -

&h%p%xémrbé’rﬁdwlﬂndpfef erence, fromy; -
C*’)a'é%f ycycloal kenyl, whiich may itself be optionally

Z reprebentstaugrodipbshases fr@r®: or nor e groups chosen, wi thout

o LSS B0 5 oIS PABAEARS <tthuigo oy

oT € dHeOOMOR BFSUDs snddenywithbef §|fe$d§t©ﬂcefﬁr@rmﬂ Y, it
bei ng understood that this heteroc%cl oal k{%'i\@g' oup, N

compriCaColeikenyl anst ereferatipACes alkerdnoptiendhy sBbsifited
reprgg' ?\4%8 ya{g]gé}(gﬁ}g E@%ﬁ%‘?@ﬁuﬁ%g e, frﬁmYY

haloqea,cmmloort(oefd:umeCwﬂzBWJ thei blrylogmmet bf/leach of
car boxyl, carboxynethyl or car bo E@%&Y&Cl C8)al k

I
(S ABPsE BERYRS (tquf eeSsiblvyheing #4b He,A7, more Groups
| k ,
oxo an?sgé%/h'ﬂﬁ%s ; anrgﬁéé%‘rér{'lgéfgngﬁ?)saa gi(gupa{:nhggen
fr om(Cg-Cch‘féfb)aaylkw (e p)hetennani{C(Cah)akylaltkg| heteroaryl
P U ALRAED 1o Bl B 8B one
pr ef e5ahbye Grdupd LALKENVNthOR! prefstehie, S Y1 ittiesing inder-

one or nore-groups chosen, w thout preference fromY;
10 - sta@sd tha) ﬁ"S/Ihetfrroemesgmug ANgY COMPOSe)aN&Pr meleehetero-

aryl group_.of e groups itself possibly
bei ngaqgﬁﬁsq 3@0"83“ 09@ §S§rmre groups chosen,

the pédsine tambpicicerems themsd éindathe podsitiie @Zh%hhemsr@admbtereo-
or (C6-C14)heteroaryl (Cl-C20)al kéemthe het er oary

uson@r@uppmeréa@m SHOBRGs er gﬁ@@p@l saltsotherpeh 2 ya'%%. Hbodfugs
therg#bst ituted by one

According to yet another preferred embodiment, the invention relates
to imidazolecarboxamide derivatives chosen from:

e 5-[5-(4-tert-butylbenzoylamino)-4-carbamoyl-1H-imidazol-2-ylimethyl}-
furan-2-carboxylic acid;

e 5-[4-carbamoyl-5-(4-propylbenzoylamino)-1H-imidazol-2-ylmethyllfuran-
2-carboxylic acid;

e 5-{4-carbamoyl-5-[3-(4-pentylphenyl)ureido]-1H-imidazol-2-ylmethyl}-
furan-2-carboxylic acid;

o 5-{4-carbamoyl-5-[3-(2,6-diisopropylphenyl)ureido]-1H-imidazol-2-yl-

methyl}furan-2-carboxylic acid;
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15 or nore groups chosen, w thout preference, fromY,
it being under stood that this heteroaryl group nay

W@ a9p0iee? one or nore hetero- atons chosen fr oPEINEPII06/006643
and S, the possible tauteni® i€ forns thereof and the
possi bl e enantioners, diastereo- isonmers, epinmers and
organic or mneral salts thereof, and al so "prodrugs"

2 ' (O

S PHER b B B R Bl ARB PG 2 metnyfuran
| p-garbeikgli@abidxam de derivatives chosen from
5-4 5-(4-tert-butyl benzoyl am noé- 4- car banoy| -1

o H-5-{4-gashamoyhi-Fetdphenoxpheny Brreid st ieidaze-Zuimethyl)-

5-] 4- | b | ami no) - 1

bR EB e 1 PO ane 2~ Sar boxyl i ¢ aci d

.5-d_-ﬁ¢-§aﬂb@?rﬁuéuls-@¢-bﬁydyﬂ7mywnmhemMimieamiz-wmethyuthio-
azol -

Himd -yI_rretgi/I}- furan-2-carboxylic acid; 30
5-ghenea2sankapylis acil; @nds- di i sopr opyl phenyl ) ur ei do] - 1

S0 B ) ke roiqRe e ditohyhfirtn-2%:
5-rhéthyd-1{H-imidatorhamdrboahidie] - 4- car banoyl - 1

H-im dazol -2-yl methyl }furan- 2-carboxylic acid,
the mspible sautamsyic lrms-thgrest anskiieneesaiigrenandipmers, diastereo-
o Himd - 2=yl vl ke £ - &5 [ "
|som§_r%,2«]_5[g|§feg'§ rrgorﬁ %S%H%p%'é @'ﬁ%gﬂz%@?ﬁ no%st’ 18n&‘°él§0 prodrugs
therddfi m dazol - 2-yl met hyl ]t hi o- phene-2-carboxylic aci d;

and

5-(4-tert-butyl benzoyl am no)-2-[5-(pyrrolidine-1-carbo

nyl ) f V(g : FdH h @aft fea Hecordi
t he pt@%?%‘l%gis P ggtg‘gﬁemr@ %eé%@nfswg%? agn%@ﬂts%gépossi%?remg
to therfalidwiogeprecess. aEe synthetio inteomedigteselsiadingstoatheé compounds

or g 1S3 3 el 2p6°8 are B bo ey egjevte
or cé’(?b@&ﬁ@éér%@ JIFEANCAGDrding th ol pitleBSed (Srcaftst. adBpations
synthetic internédiates I'eading to the conpounds 15

of krefwn peoagsseshthat @renavailally iadhe ssiantifie diterpiye ofmatents and
pate%{ taBSﬁca(i%Wgec;rcf.r%l éhg%‘?&élaﬂksﬁracts, online databases or the Inter-
net.

Thus, another subject of the present invention relates to a process
for the preparation of the compounds of the formula (l) as defined above, ac-

cording to the general method described below:

Step 1

o X
$” ~A—X—D—COR'
N=C—A—X—D—COR ——> ©/\
HC
A2

I
A1



or can be prepared directly according to known
processes (or after adaptations of known processes)
W@ bar/ostog9 avai |l abl e in the scientific |iteratuP@/BP2006/006643
patents and patent appH-@4+ens or from Chem cal
Abstracts, online databases or the Inter- net. 20
Thus, another subject of the present invention relates
Steptﬁ a process for the preparation of the conpounds of
the formula (1) as defined above, ac- cording to the
general nethod descri bed b&fow Step 1L % SH NH S
A-X-DNEBOR N=C A-X- D 25 Al WO
20Q7/ (114619 PCT/ EP2006/ 006643" 2- - 204 g NH H2N O
N "BHXRXAPROR  CNCR4 ARN 1 2A- XH|D-YSaR-XHKDN-COR'
2 H A3 AZ The synttests o conpeyNid 12, in which
A, Xaand D ardChs described s above, 'R Mavi nAX he
same definition as R defined above, with the exception
of the hydroxyl radical, can be prepared via the

ti t.
N A O C b L
5 abovehRtlhading te daraedidRnitencasiR defirad abdve beitte the Bxcaeptlon of

sol vent, such as dichloronethane in the esen
the gl ma@pat c@@. oF PrePUadoss lhs actGR SIS MBraRARdIeative,

preferrgﬁlgtﬂ EESALH R %‘rr? B’ﬂr]@ "i‘%&%@f‘v& @H%Q@n F}Sg'f A4 MRAwAlch A,

ure rangl ng
X, Dparef Rl' abeb wsfdesoribetcaidl@, imaesoluenteisuol gsodishlirgmethane in

the prrgg rlu:nego¥ F\%?o%:hlohr% émmntrodll}c?euc{ |Sn' gaseous form into the reaction
10 medium.
The reaction can be performed at a temperature ranging from -10°C
to 25 °C and preferably from 0 to 10°C, over a period possibly ranging from 1
hour to 72 hours.
Compound A3, in which A, X, D and R' are as described above, is
15 obtained by reacting the thio imino ether A2 with the aminocyanoacetamide A4,
in a solvent, such as ethanol or methanol, in the presence of a base, such as
sodium hydrogen carbonate. The reaction can be performed at a temperature
ranging from room temperature to the boiling point of the solvent under consid-
eration.
20 Compound A3 can be optionally subjected to a deprotection reaction,
under standard conditions known to those skilled in the art, according to the

following scheme:

0 0
HN N H,N N
2 Jj[N\)—A—X—D—COR' 2 Jj{ »—A—X—D—COOH
HN —> N
A A3 deprotection HN K A5

to give compound A5, in which A, D and X are as defined above,
25 the compounds of the formulae A3 and A5 forming the set of compounds of the

formula (1) in which R' represents a hydrogen atom.
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Compound A3, in which A/ X, Dand R are as described
above, is 15 obtained by reacting the thio imno
W@2W@014629 Wi t h t he ami nocyanoacet am de A4, i NnPGI/EP2006/006643

sol vent, such as et hanol—@1 s®t hanol, in the presence
of a base, such as sodi um hydrogen carbonate. The
reaction can be perforned at a tenperature ranging
fromroomtenperature to the boiling point of the

sol vent . under consid- eration. 20 Conpound A3 can be

Stepo®tional |y subjected to a deprotection reaction,
under standard condition; kn to those skllled in
t art, according to tIR H/mo schene: 0 0 N HN

H NN >-A-X-D-COR 2 ( FJf-A-X- NN N H2N H A3
Zdeprfpt Yeip-ox—30-HPORI A5 tO give éon'p M N ARG XHADWHIGIDR'
ﬁN and X are as def rred—abov®, 23, N:orrpounds of

the fbknul aeAR3 and A5 fornming the's co nds of
the formula (1) in V\hlcthrer&e%éath%Een
atom WO €007/014619 PCT/ EP2006/ 006643 Step 3 O

R~Ha|>t_(‘{) H%N H2N ( " }-A-X-D- COR I

>- A AN *—J §§ W@I Ho MERre4gElPdt ect i on
~A- X- D- H B Compound 131, in which
A D X R2 ar$ as descri bed above, can be

obt ai neg the ac ?on of an acid halide of the

f or mul & Hal { R2,

Compound B1, in which A, D, X, R and R? are as described above,
can be obtained via the action of an acid halide of the formula Hal-CO-R?, in
which R? is as defined above, on compound A3, in the presence of an organic
base, such as, in a non-limiting manner, triethylamine, pyridine or diisopropy!-
ethylamine, in a solvent, such as acetonitrile, toluene, dichloromethane or tetra-
hydrofuran.

A mineral base, such as, in a non-limiting manner, sodium hydrogen
carbonate or caesium carbonate can also be used. These derivatives of amide
type can also be obtained via the known acid-activation methods, using cou-
pling agents, such as carbonyldiimidazole or, in a non-limiting manner, HOBt or
PyBOP.

Compound B2 is obtained using known deprotection methods and, in
this respect, mention may especially be made of the use of aqueous sodium
hydroxide solution in the presence or absence of additional solvents, such as
ethanol, methanol or tetrahydrofuran.

In the case of a tert-butyl ester, trifluoroacetic acid can be used.

The compounds of the formulae B1 and B2 form the set of com-
pounds of the formula (1) as defined above in which R' represents the group:



which R2 is as defined above, on conpound A3, in the
presence of an organic base, such as, in a
W@714s14 i ng manner, triethylam ne, pyridi ne BCT/EP2006/006643
di i sopropyl - ethylam ne—i22 & sol vent, such as
acetonitrile, toluene, dichloronmethane or tetra- 10
hydr of uran. A m neral base, such as, in a non-limting
manner, sodi um hydrogen car nate or caesi um
carbonate can al so be us eﬂ;’ hese derivatives of am de
type can al so be obtainedilvia the known
aci d-activation nethods, Gélng cou- pling agents, such
as carbonyl diimdazole or, in a non-limting manner,
HOBt e campeymtyof thenfosutita (BpiniwhishiRy TeprSets e anmMp
deprot ecti on net hods and, i this respect, nention
may especially be nade Rlise of aqueous sodi um
hydr oxi de solution in thef presence or absence of
addi ti onal solvents, suclyas ethanol, nethanol or
tetrahydrofuran. 20 In the case of a tert-butyl ester,
can bé bbldisedaccdrdingatel thedalowing weactionlsehemepounds. of the
formul ae 131 and B2 formthe set of gom pounds of the
fqpnula (1) as defined above in whiclf RL represents

N)I p V\D 2007/ 0146;9 PCT/ EP2].Q) -22 R2 O
2/’

f_;‘_,) in V\,hlcﬁ'—m—X—D COR'

g'g ents he group N-R2 O can bIdNobt{),hl ned
ecor Hi ng t%Qt he foI | ow ng reacﬁz on gcheme: & HN

N R? N=C=O BN N "}-A- X-D COR ' PPN HYA3 HCL N Zz1l-
H O HN N deprotection H
0 .
N deprotection
H.N
2 | N‘)—A—X—-D—COOH
HN
H
R2 C2
PN
5 H

Compound C1, in which A, D, X, R' and R? are as defined above, can
be obtained via the action of the isocyanate of the formula R2-N=C=0, on com-
pound A3 defined above, in a solvent, such as acetonitrile, toluene, dichloro-

10  methane or tetrahydrofuran.

The reaction can be performed at a temperature ranging from 0°C to
the boiling point of the solvent used.

Compound C2, in which A, D, X and R? are as defined above, is ob-
tained using known deprotection methods, especially using aqueous sodium

15 hydroxide solution in the presence or absence of additional solvents, such as
ethanol, methanol or THF.

The compounds of the formulae C1 and C2 form the set of com-

pounds of the formula (1) as defined above, in which R’ represents the group:



21 >AXDCOOHHNN H 2 C RANOH Conpound C1,
in which A, Db X, Rand R2 are as defined above, can
wWh200ohtwihed via the action of the isocyanate BPET/EP2906/006643
formul a R2-N=C=0O, on com 2®urd A3 defined above, in a
sol vent, such as acetonitrile, toluene, dichloro- 10
nmet hane or tetrahydrofuran. The reaction can be
perforned at a tenperatureganging fromOC to the
boiling point of the selveN—Red. Conpound C2, in
which A, D, X and R2 arelfas defined above, is ob-
tai ned usi ng known deprotecti on nethods, especially
usi ng aqueous sodium is hydroxi-de solution in the

ot harreorne8-are SpRan 14 kbR EBp38 % Jornds ) For which
R reFﬂa‘sl@rh'télﬂ\ o@l’;’bd—NRaRbbahtdfﬂQaﬁ@tgeoﬁslqm obtalmietsfrom theecom-
ormula (1) as defined above, represents

poundse B aung: %@odﬁm%a@@)mm@l@e/ tmébasfollowweécﬂon
s sch .cording to one variant, the conpounds of the
iula (1) for which R represents the group - NRaRb
can advantageously be obtained fromthe com pounds B2
and _C2 as defined above, according tQ the foll ow ng

reagtion 5 schenes: 0 ORa RN HNW N_ H2N R
N ND- O00H --~ 2 "}-A-X-D-~ H\y HO 2 2 1N/R
& R-ANXND—COQH ——> 2 || >—A—X—-D—\<
HN” N HN™ N o)
A A
RY RA
SN0 c2 SN0 D2
H
0 0 a
N \ N R
H,N HN N™
20 | »A-x—b—cooH —— 2" | »A-x—D—
HN" N HN N o)
Rz/go B2 RZ/KO E2
10 The amide derivatives D2 and E2 can be obtained especially from

the acids C2 and B2, respectively, via conventional means. By way of example,
the acid chloride under consideration can be reacted with an amine. The de-
sired amides can be obtained using mixed anhydride techniques; coupling
agents, such as, in a non-limiting manner, carbonyldiimidazole and carbo-
15 diimides, such as dicyclohexylcarbodiimide can also be used. Coupling agents,
such as HOBt [1-hydroxybenzotriazole] or PyBOP [(benzotriazol-1-yloxy)tris-
(pyrrolidino)phosphonium hexafluorophosphate] can also be used.

The compounds of the invention as defined above show hypoglycae-
20 miant activity and, in this respect, are useful in the treatment of pathologies as-

sociated with insulin resistance syndrome.
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RLHH OOa Rb %NHNNN R H2N N}-A-X-D COON - -
2 >AXD-~ HNHHNHO R2)0 B2 R2ZLO E2 10 The
W@ Rode14er i vati ves D2 and E2 can be obtai ned eBEEEP206/§06643
from the acids C2 and B2,24 espectively, via
conventional nmeans. By way of exanple, the acid
chl ori de under consideration can be reacted with an

am n?@%@ﬁ%lr@uhﬁ FediiARR 1 %a({hqk?gctghkéﬂi ’bﬁﬂa ‘t‘éblﬁal?naig’ the

m xe e technrques; cou

actiohnofaingalin I(Efrid PresseaMéglicale af l()t@%)dlze(ﬂﬁ)azﬁmeGH)dand is in-
carbo 15 diim des such as djcycl ohex ar bodi i
volveshin & Jasge paimpar redlpioieg! sigdes. such s%% aé fore par-

I
toulgr, HEHIRHREREAR A MiSbetes (R djabstes or NIDOM), dysiie
aeM|axacE]bemnymeteTMahmemlm sand aalss ecerta henmmpammdar and

of the invention as ove show.h | ycae- 2
macrmvaﬁ@ulaapw.oilwm forinslane AAGgRsE IS ron S 80P ERTY Pricheu-
ropa é/eat ment of pathol ogi es as- sociated with insulin

si stance syndronme. WD 2007/014619 PCT/ EP2006/ 006643
- 24 3pdbisfrespetty refersnda wilk e imaden der ezsarvmer de Ldabeteq, 37,

osfl P iMooy SF Bt ek AR 77, BRI

119b:nH6n’naR6§ wrpﬁggzqusfazhol ogi cal states, such as
di abetes and nore par- ticularl y non- i nsul i n- dependent

di abed ssibjecy 9é the presentisvertionNisTibMp, algg sihagmaseutical com-
postiFRTL oA By . e BAFPIRYBE4SIZAR BAboth&acooraing to

the if@HRlioncat i ons, for instance atherosclerosis,
retinopathy and neu- ropathy. In this respect,
reference will be nmade, for exanple, to D abetes, 37,

(1955he Fpadilicet By s AGBR05D 8l hFonion com oo
in fol@s ihfedR2y, fo? etentetals arale cectaf, nehm'_moesemt penu:utmteomns ad-
mlmslt?at}ol?'\us al so pharmaceutical com

They will thus be in the form of injectable solutions or suspensions or
multi-dose bottles, in the form of plain or coated tablets, sugar-coated tablets,
wafer capsules, gel capsules, pills, cachets, powders, suppositories or rectal
capsules, or solutions or suspensions, for percutaneous use in a polar solvent,
or for permucous use.

The excipients that are suitable for such administrations are pharma-
ceutically acceptable excipients, for instance cellulose or microcrystalline cellu-
lose derivatives, alkaline-earth metal carbonates, magnesium phosphate,
starches, modified starches and lactose for the solid forms.

Cocoa butter or polyethylene glycol stearates are the preferred
excipients for rectal use.

Water, aqueous solutions, physiological saline or isotonic solutions
are the vehicles most conveniently used for parenteral use.

For example, if the compounds according to the present invention

are administered orally, in the form of plain or coated tablets, sugar-coated tab-
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positions conprising, as active principle, at |east

one conpound according to the invention. 15 The
WQbareweut i cal conpositions according to the PCI/EPRNGING6643

can be in forms intended Zmr—parenteral, oral,

rectal, pernucous or percutaneous ad- mnistration.

They will thus be in the formof injectable solutions

lets, szafép%gﬁgﬁlbgtngg% %fﬂé!b&' m@séa&%t's'cﬁspow&ertsh@hé Qfd%\agé can

coa sugar - coat ed
rangwalbehwempabbas 0. yahgtkapant eghoydi 108, mg&@a:rsferpbwdéetyveen

abof PRRbG 53 o St et Bee Bl HAHBER o ane
10 nﬁ%lﬁé ghg ﬁﬁéé&’#ﬁféz?ylg%et\mén %%UPQ ?ﬂéfkgtdﬁ?ﬁt alssL@ SSmighap! e

tions are pharnma- ceutically
accepAssimingxbabirenweightof thasatient te del igaled ean range be-

tweel 14 ko800 00 ReF80 AP fngdadn Hashdel HERlisned rbpye, the
danysﬁrﬁéﬁé@%am% Hedllesh aashas 12t 10Ghgrrayf ahdt Asowon0do to

rms. Cocoa butter or polyethylene glycol stearates
10 Oﬁﬁeng/tieyppe&feratéyj beéweep.azbm& de 5%<fﬁgl|dausimd ARost 500 to

ueous sol utiQn I
500(@8] "7(? %H”Qorega}eg?%b ggm%no &i 1@?3 ggﬁvﬁéﬁdgﬁﬁr@qéé%% 100
to 1600 rﬁg Rt sn@lmugtepr&@rawamveen|ébdma@:wmmmg/day and
according to the present I nvention are adm nistered

abou$ Q) 10,200 MA/GRY-f orm of plain or coated tabl ets,
sugarA%a iG5teli 2oVl ﬁ%og({r%ﬂil%%s%ﬁg p??é@”{tc %n théaPare

I er capsul es, gel capsules, achets or
suntam%gm{) Sral tahggdmragen «an be amgm fnmvmémdahdual Oosesm;/ucg as
and about 1 fer et ween. .about
tableigy Kgchelg absng %ﬁ{ﬁpc{éabl fcgnmls);n%eq V%rgﬂetfrmmed
amogﬂf 59%&% mé&g@f/t'ﬁ@ f@ﬂﬁﬁ%@hs I%éﬁfa%@Ban gd VAN ofpONler or
and a Assum ng that the weight
granufest Irrethmforemof acsohﬁldn ena sdispansioa g @nbaQUaONSPT NAN-RgUe-

d.100 k , '
ous G, phaite fiatvels iR Ge g Bt A iR AT CR I A arer gype
ori edﬁnYma@P'aq Qi edfiiéloh Of WwatePHoMystayThe befivs aldtyrial can
t ween about 5 to 50 ng/day and about 500 to 5000

alsom@mwnlster@ iprtbe deam of athalvs dasidenelettiany: 100 ny/ day

‘gg? V\g'é"n%gb%ﬂﬁ% é@n{u‘? r%@ﬂ J%&%%nflg%ﬂé?éé iR"RLE A Berglycae-
mia is the result of two major defects: an impairment in insulin secretion and a
reduction in the efficacy of insulin at three sites, namely the liver, the muscles
and the adipose tissue.

By inhibiting gluconeogenesis via inhibition of the key enzyme fruc-
tose-1,6-bisphosphatase, the compounds of the present invention are thus ca-
pable of improving the glycaemia of non-insulin-dependent diabetic patients.

Thus, and according to another aspect, the present invention relates
to the use of at least one compound of the general formula (1), the possible
tautomeric forms thereof and the possible enantiomers, diastereoisomers,
epimers and organic or mineral salts thereof, and also "prodrugs” thereof, for
the treatment or prevention of pathologies associated with excessive glycogen

storage or diseases, such as cardiovascular diseases, including atherosclero-
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about 50 to 500 ng/day. As indicated above, the
formul ati ons of the present invention that are
w@iorablodw f or oral adm nistration can be in t hRCT/BP20W0@H06643
i ndi vi dual doses, such as2@gablets, cachets or
sugar-coated tablets, each conprising a predeterm ned
is anount of active material; the formul ati ons can
. als i form: o] j
sis, S Gpe Selk ABIER L fea I RS, plchily voe »
diabdte8-sfil@iscasss aeshciaedowithlhetabalic didorders, tskeh fasr nypdrcho-
a liquid emulsion of oil-in-water type r in the I_orm.
lesterrlagmia gnihyperipidacsniagwhigh é\reiq%aee'?gaﬂ% Y hypergspfinaemia
' al so be adm nistered in the formof a
and %Gﬁg!ﬁ%gs € or electuary. 20 In the case of
non-i nsul i n-dependent di abetes, in man, hypergl ycae-

"% Ehe eYame thalnicliw Wositals, B dvanio-BeYs duyever,
limitiﬁ% if. A ét%rqtg"g( hgftgrg‘ﬁlg | {3 afPREdWn tJr‘t_?dﬂxc_itg‘i‘fr;argt‘tﬁ'epared ac-

scl es ose tissue. By inhibitin
cordigyuo dkmeeagepresedurdsa i nhi bition of the key enzyme fruc-
25 tqQse-1, 6- bi sphosphat ase he co ds.of the :
pr eselli® PRIGENS %’r%ee¥9{§§é% -O”p%w%qﬁr%?%r%f\‘)?ﬁsgw}?éw'se
men%,yé@em a of non-insulin-dependent diabetic patients.
us, and according to another aspect, the present .
i nverfheorcarepaurats weret iebatanterizedatespegiallyomia dhepiellawing
Iﬁf aEe eneral formula (1), the possible tautoneric
ana Y¥S¥ and the possi bl e enantioners,
di astFRe NMRBpectrd0 waitemacguited! wiggna cBeliker Agaate DPX
salts thereof, and al so "prodrugs”_ thereof., for  the
200 MHzNMR speetreinetas ariaoBridter fvenee &t % S08bizispestiomats-
excessi Vv I ' ; ;
car di DA A4S VATE ASERNRER (Y HELTPBaGRea i ah ABlgyt Series
110285 QA&A8r. PCT/ EP2006/ 006643 -26 sis, mnyocardi al
i schaem ¢ accidents, for the treatnent of or .
pr eveHie Meltiggooints (Mm-Rnevee Q?ﬁfs(’:l‘ir%‘gé’é‘eé 'ggfé%c'i'%ﬂ;%&/ MBH
blocl%(‘“h nmet abol i ¢ di sorders, such as hypercho-
‘esterol aem a or hyperlipidaem a, which are
exacer bated by hyperinsulinaem a and hyperglycaem a.
X3 Lestrgi\t fol |l ow i L hvent |

%e.t A
IoNn o ecarnpaxamiae. s petc.inierme

Exa @é}lr,e kvvn p,roducts or are prepared ac- cording to
pr ocedur es.
Ethy! 5-chloromethylfuran-2-carboxylate

To a solution of 100'g (0.71 M) of ethyl 2-furoate in 250 ml of
dichloromethane are added 30.6 g (1.02 M) of paraformaldehyde and 25.4 g
(0.19 M) of zinc chloride. Gaseous hydrogen chloride is passed into the reaction
medium. An exothermic reaction is observed, and the temperature reaches
35°C. The evolution of gas is maintained up to the end of the reaction, which is
monitored by thin-layer chromatography (TLC). The product obtained is then
purified by chromatography on silica using dichloromethane as eluent, to give
134.6 g of ethyl 5-chloromethylfuran-2-carboxylate in the form of a colourless

oil.
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The percentages are expressed on a wei ght basis,
unl ess otherwi se 10 nentioned. The conpounds were
webaracteey i zed especially via the foll owi ng aPel/EP1006006643

techni ques: The NVR speeti2¥ were acquired using a

Bri cker Avance DPX 200 MHz NWR spectroneter or a

Bruker Avance DPX 500 MHz spectroneter. 15 The nasses
Yieldm?ggo determi ned by HPLC coupled to an Agilent Series

1 mass detector. The nelting points (mp.) were
'H NMR:$20@ did7/DMBOFd@Y 5 I(pbed: VZBHt, BiHhck27 20, Brgdhéf i(en2H);

of the_imdazgl ecarboxam de synthetic internedi ates
6-39@@%);3-@ ?%t y)I- 5- chl oronet hyl f uran- 2- car boxyl ate To

a solution of 100 g (0.71 M of ethyl 2-furoate in 250

m of 25 dichloronethane are added 30.6 g (1.02 M of
Exampltea2or mal dehyde and 25.4 g (0.19 M of zinc

ori de. ous droge hloride is passed into the
Ethvfga&xqrmme@afmﬂ'%a 9@1‘%@?% c reaction i s observed,
and the tenperature reaches 35C. The evol ution of gas

is maintained up to the end of the reaction, which is

noni tky adsdlytiomioh-13dy2i0 ¢hr dvhobgthap Bychloramethylferan-2-car-

d btaijngd is.t i f :
oxyBiie R0 B Rvicl it gioadan Siblioh SEieate BF pRERSHh Wakiae
(1.04L8A. £n 18(7 gt foy15 Mchi cuomeimy4bunbof demdrakizédinatem The

the formof a colourless oil. W _2007/014619
reactT rEtiomeisoustad at-407C with| tirringfar 181hQurs. (A durther 68 g of

: ( . . tq, : . - I
potapbERTHERAE1 4P aha 7D (5 ffer GHON 1 ot or doriner
alizeBt Witer Sareyadded tdthé ueactich ceediomy Ivetieh T® raaistdined @t 40°C

. of 131.3 (_:% &O. 7 % of ethyl 5-chloronethyl furan-2-car-
with HROLEE aiTHIDEDT1$NOBFS- et hanol is added a sol ution of
68 g ' ' dolis i8nktrbdted three times
(0. 15\??4%(&8%4%%%%@?%8?1‘!8‘1%6 éo(?" demqﬁ‘edr@ael l?;ég(é wat er. The
with diethyl ether. The combined organic phases are washed twice with water

and then dried over sodium sulfate and concentrated under vacuum. The oil
obtained is purified by chromatography on silica using dichloromethane as elu-
ent, to obtain 94.6 g of ethyl 5-cyanomethylfuran-2-carboxylate in the form of a
colourless oil.

Yield: 76%.

"H NMR (200 MHz/DMSO-d6) & (ppm): 1.36 (t, 3H); 4.36 (q, 2H); 4.41 (s, 2H),
6.68 (d, 1H); 7.36 (d, 1H).

Example 3:
Ethyl 5-benzylsulfanylcarbonimidoylmethylfuran-2-carboxylate hydro-

chloride

Gaseous hydrogen chloride is passed for 30 minutes at 10°C through
a solution of 94.5 g (0.53 M) of ethyl 5-cyanomethylfuran-2-carboxylate and
61.9 ml (0.53 M) of benzyl mercaptan in 2000 ml of diethyl ether.
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reaction nmediumis heated at 40C with stirring for 18

hours. A further 68 g of potassiumcyanide (1.04 M
w@ea7AB679 g (0.15 M of CuCN in 140 m of demn PEF/EP2006/006643

alized water are added togge-reacti on nmedi um which

IS maintained at 40C wth stirring for a further 18

hours. 1s Water is then added and the aqueous phase is

extr d r . .
oo R e, Vet Bl i rosh
ethylaé’tﬁet hatdl drsotid opystallizesli whichus fistiatedrsy filtratien; toagisd 30.5g
der vacuum The oil _ obtai r:‘]bgp‘{'il s _pur

of ety o heR B MIATY GHDSRIMIdE) ARG LIP R GAIBARIRLEHID the farm of a
{

solidghbiet B SR e oo Biedin i the ollowpg sioB; 2 50

colourless oil. Vi eI d: 76% 1H NMR (200 IVHz/ DMSO-d6) 6

. 2H); 6.68
Procfl_tctlon M

Exa Bzyl sul fanyl car boni ni doyl rret hyI furan 2-car boxyl ate
- chloride Gaseous hydrogen chloride is passed
Ethyl 5¢(52aminordt-earbamaylel Himidazol-2gimethyl)furam-2ocahoxylate
(0.53 M of ethyl 5-cyanonethylfuran-2-carboxylate and
61.9 M (0.53 M of benzyl nercaptan in 2000 m of
di et iy 5¢f (1p69 MDA Q%%%?Isﬁ@ﬁﬁ?@r%ﬁlrﬁ%ﬁj#ﬁethy&@ran 2-

After evaporatl ng undér vacuum the residue is taken
carbuwlate &8st (8i09 M)hgl asinesyanpagetandigei andriy8t&l(Pi0BeY) of

soduérpﬂwdrc')gser% ggrbon%fje |k?1y1 éd Hl O?He%ancgloarg'%ﬁu;é% witA stn%ng for 5

hour8: 'bﬁé‘éVucfébeo%ﬂu)ﬂ @sralnm 1§ slarifledesyhyhromiatog2phardrosiitatusing
in the form of solid, which is used w thout_ furth

a dlqmrpmeiaan@/methawe'nmneo«ﬂ%o)s@%s'uesﬂ Hocgiie 1 7ol Qrethyl 5-
(5- arﬁpﬁ)-{i-‘%%)%ﬂgﬁl |- - ‘?@chiair?)gab@m%ﬂiyl JRARS-L8FboXFHAE T theéHorm of

a vitfdousitdeanlsolidy | net hyl )furan 2-carboxylate 10 30.5 ¢
0.09 of et
f o 5e S 48 (5. 2H0 430 (0, 2H

"‘I’:_-e "—A.l‘.

r frea C m de and
5.5848 200,30 6. fH; Pg’z‘%d 2 R (80 m

of rrethanol are refluxed with stirring for 5

By way of example, the following compounds are prepared, option-
ally with minor modifications, according to the procedure described in Example
4:

Example 4.2:

Ethyl [4-(5-amino-4-carbamoyl-1H-imidazol-2-yl)phenyl]acetate
Empirical formula: C14H1N4O3 = 288.3,;
Mass spectrum: 289.1 (M+).

Example 4.3:

Methyl 4-(5-amino-4-carbamoyl-1H-imidazol-2-yl)benzoate
Empirical formula: C12H12N4O3 = 260.49;

Mass spectrum: 261 (M+).
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hours. The crude product obtained is purified by
chromat ography on silica using a
Waelk@iobtephet hane/ met hanol m xture (90/10) as ePCEEP2006/606643

give 17 g of ethyl 5 15 (%gam no-4-carbanoyl -1
H i m dazol - 2-yl met hyl ) furan- 2- carboxyl ate in the form
of a vitreous brown solid. 1H NVR (200 MHz/ DMSO- d6) 6
(ppm: 1.29 (t, 3H); 4.03 (s, 2H); 4.30 (g, 2H); 5.58
(s, 2H); 6.46 (s, 1 H; 6.72 (s, 2H); 7.26 (s, 1 H);

Exampled.4(s. 1 H. 20 By way of exanple, the follow ng

MethybdhA5-amingnd-carbaaiaidmidarol 2 wiraekiosyREERy acstate
| 4. e 4qg; Et hyl
EmpF%-g[L@-"g'H{ % 091%2%%6‘1%_096?%%? Y

MasdispedtelanoBo21yM-Hhenyl J acetate Enpirical fornul a:
C14H16N4A03 = 288. 3; Mass spectrum 289.1 (M+).
Exanpl e 4.3: 30 Met hyl
Exarii ie54%r.ri no- 4- car banoyl - I Hi m dazol - 2-yl ) benzoat e
Tcal fornmula: CL2H12N403 = 260.49; Mass spectrum
Ethy? 61(5¢dvhjno-M@: abamayl4B1ImidazalFrzgtthiopbens-2-cagboxylate

Exanpl e 4. 4. t.h 4- (5-am no- 4- car banoyl -1
Empm@ﬂ?%%i-%ﬁﬁ%ﬁpé@?&ﬁéﬁw ] acet at e En}p/)i rical
Mas% %ﬁ?ﬁhﬂh: £3g )04 = 304.29; 5 Mass spectrum 305.1

Exanpl'e 4.5: Ethyl 5-(5-am no-4-carbanoyl-1
H i m dazol - 2-yl ) t hi ophene- 2- car boxyl ate Enpiri cal

Exafoimf’t.lGQ: Cl11H12N403S = 280.3; 10 Mass spectrum 279

"Exanpl e 4.6: Ethyl 5-(5-am no-4-carbanoyl -1

Ethylt | M slpg-amidovd-Earbambyliepimitazel-2ayimdthyhtiiophéhe-2-car-
Enpirical formula: Cl2H14N403S = 294.33 Mass
boxyptect rum 293 (M) .

Empirical formula: C12H14N4O3S = 294.33
Mass spectrum: 293 (M-).

Example 4.7:
Methyl 5-(5-amino-4-carbamoyl-1H-imidazol-2-yl)furan-2-carboxylate

Example 4.8:
Methyl 4-(5-amino-4-carbamoyl-1H-imidazol-2-ylmethyl)benzoate

Example 4.9:
Ethyl [4-(5-amino-4-carbamoyl-1H-imidazol-2-ylmethyl)phenoxy]acetate

Example 4.10:
Ethyl [4-(5-amino-4-carbamoyl-1H-imidazol-2-yl)phenoxy]acetate
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Exanple 4.7: Methyl 5-(5-am no-4-carbanoyl -

H i m dazol - 2-yl ) furan-2-carboxylate 20 Exanple 4. 8:
wORW0NPL4649 ( 5- am no- 4- car banoyl - 1 PCT/EP2006/006643

H i m dazol - 2-yl met hyl ) benz3tate Exanple 4.9: 25 Ethyl

[ 4- (5- am no- 4- car banoyl -

H i m dazol - 2-yl net hyl ) phenoxy] acetate Exanple 4. 10:

PI'OCF%I. derivatives of ac mino, t -2-yl) phenoxy] acet a
Exarh |é/\@ 2007/ 014619 PCT/ EP2006/ 006643 -30 Producti on of

erivatives of acylanmino t
Ethys- [5-%%&%993!'55 ﬁﬂspeyikwwigmm%wpmldamﬂ Ymethyi]-
Hy -ylmsthyl]- fu ran-2-carboxyl ate 5
fura&%&%&enzoyl chloride (2 m; 11.9 mM are added
dropwise to 3 g (10.8 mM of ethyl
5- (5- am no-

;e bewqﬁp%qeu%wl A3 M) 355 PeFed raPwiss 19 3 0
(10. élj_hg\ﬁ?gﬁ_ mihyhs: tlgﬁ'\rh&ﬁ dé%ﬁﬁéltn%y(-?ﬂi |ﬁ1ldﬁ\ﬂol-l2gyl§'t§tlg%zf:9;aonr2 car-

on nediumis then stirre
boxyRfle tand 4.8 §fdfesodiatdi hydsogen cad)cmﬁ@v(m 8 rodb)iio 15 ml of THF.

The b’%gg ri):lpg% ;ns llsfa&l;é}'leé;l‘lrr\ég| gC gbs |f§ ﬁt a angARé' FLG4%%n of
watef! égbﬁ%?‘@é Bﬁél@l IS $SRELE WXk i Rol8d Hpd pﬁﬁlfn@bltgﬂéhromatog-

di chl or omet hane/ net hanol m xture é
raphgmnesﬂtcaa figsbiising laydicbloramethane/acetone mixture ( 0/10) as eluent,

and fifn A AEfiarosteih RS R RE HbAREI80IIB) o pive. 20,9 of gty 5-14-

carbEﬁfoyl -8t 4%@;3yb@n§©i/llaﬁ1md 51 Miiglidkizob 2%ImEthyifiditah22-@arboxy-
DEG - 0.77 (t, 3H); 1.13 (t, 3H); 1.51

'ate(m*ezfﬂimo“?‘ﬂb'“%ﬁ?' H; 4.14 (s+m 4H); 6.30 (s, 1H);

(m 3H); 7.31 (d, 2H); 7.71 (d, 2H); 11.08 (s, 1
Y'elibs;%/iz 74 (s, 1 H. mp.: 184-186C. 20 Exanple 6:
"H NMR (200 MHz/DMSO-d6) & (ppm): 0.77 (t, 3H); 1.13 (t, 3H); 1.51 (m, 2H);

2.55 (m, 2H); 4.14 (s+m, 4H); 6.30 (s, 1H); 7.08 (m, 3H); 7.31 (d, 2H); 7.71 (d,
2H); 11.08 (s, 1H); 12.74 (s, 1H).
m.p.: 184-186°C.

Example 6:
5-[4-Carbamoyl-5-(4-propylbenzoylamino)-1H-imidazol-2-ylmethyl]}furan-2-

carboxylic acid

1.8 g (4.24 mM) of ethyl 5-[4-carbamoyl-5-(4-propylbenzoylamino)-
1H-imidazol-2-ylmethyllfuran-2-carboxylate are added to 10 ml of an etha-
nol/THF mixture (50-50). 4 ml of aqueous 3N sodium hydroxide solution are
then added and the reaction medium is maintained at 40°C with stirring for 2
hours. The reaction medium is allowed to cool and is acidified with acetic acid; a
solid crystallizes. The solid is filtered off and washed with demineralized water
to give, after drying, 1.7 g of 5-[4-carbamoyl-5-(4-propylbenzoylamino)-1H-imi-

dazol-2-ylmethylifuran-2-carboxylic acid .
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5-[ 4- Car banoyl - 5- (4- propyl benzoyl am no) - 1

H i m dazol - 2-yl net hyl ] furan-2- carboxylic acid 25 1.8
W@2q04/02419mV) of et hyl PCT/EP2006/006643

5-[ 4- car banoyl - 5- (4- pr opyl3denzoyl am no) - 1

H i m dazol - 2-yl met hyl ] furan- 2- car boxyl ate are added to

10 M of an etha- nol/THF m xture (50-50). 4 m of

Ylelda§§e/ous 3N sodi um hydr oxi de solution are then added
the reaction nediumis maintained at 40C with
stirring for 2 hours The reaction nediumis all ovved

to cool and is CI i ed a 0
HN M '} 60T aF of B0 dimy 2P 10 21
thyge lippe ' 2H):07 Bigv oMt an 2 ¥4 neh), 42788 (s,
6. 55\(% 2'4?4{?”02'2;s sf’j‘lrgoﬁl - 54\?3& 2 ben@oyl ami no) { H-i )m - (
1H).dazol - 2-yl et hyl ] f ur an- 2- car boxyl ic acid . WD
2007/ 014619 PCT/ EP2006/ 006643 -31- Yield: 95% 'H NWR

(500 MHz/ DMBO-d6) b (ppm): 1.39 (t, 3H); 1.66 (m 2H);:

2 78 é%’ 8/33%/"% e)ég’méﬁe (the féhﬁwm% @&nbéundé")are Bf%é'aréd option-

ally \Byh \mryuoofmmhamﬁms ta¢eord:;mg dswthg nr@mﬁwe&lcabed m ‘Exam-

option- ally with m nor nodifications,
ples gcﬁfﬁf |ng to the procedures described in Exam pI es 5
and 6: 10 Exanple 6. 2:

5 |4 Car banoyl - 5- (4- chl or obenzoyl am no) -1
zol - 2-yl]furan-2-car- boxylic acid "H NWVR (500
5- [4%‘7%%- - 4-gh c@%?egége{%‘}néﬁﬁ) fféxkpn’ld%cﬁ?-gﬁfur%n"ﬁacar-
boxylit adidCar bam)yl 5- (4- pentyl benzoyl am no) -1
H-| m5dazol A; I ne(tjh I : eggg_xéaiﬁ ﬁﬁiiédﬁ) (7n$|7£ 2H)
6 2 2.63 (t, 2 4. 26 , 4.68 ,
796%%5H§5m96 (H’d 2H) : 7(34 (ED oH): 7. st (d, 2H): Lo
(d, 2H). Exanple 6. 4:
Example 6.3:
{4-[4-Carbamoyl-5-(4-pentylbenzoylamino)-1H-imidazol-2-ylmethyl]-

phenoxy}acetic acid

'"H NMR (500 MHz/DMSO-dG) 5 (ppm): 0.87 (t, 3H); 1.31 (m, 4H); 1.67 (m, 2H);
2.63 (t, 2H); 4.26 (s, 2H); 4.68 (s, 2H); 6.96 (d, 2H); 7.34 (d, 2H); 7.43 (d, 2H);
7.94 (d, 2H).

Example 6.4:
{4-[4-Carbamoyl-5-(4-ethylbenzoylamino)-1H-imidazol-2-yl]phenyl}acetic
acid

"H NMR (500 MHz/DMSO-d6) & (ppm): 1.25 (t, 3H); 2.74 (q, 2H); 3.75 (s, 2H);
7.45 (d, 2H); 7.55 (d, 2H); 8.00 (d, 2H); 8.08 (d, 2H).
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25 {4-[4- Car banoyl - 5- (4- et hyl benzoyl am no) -1
H i m dazol - 2-yl ] phenyl }acetic acid 1H NVR (500
wor/OMe® d6) 6 (ppm): 1.25 (t, 3H); 2.74 (g, PEYEPBITE6643
(s, 2H); 7.45 (d, 2H); +3B-d, 2H); 8.00 (d, 2H);
8.08 (d, 2H). WD 2007/014619 PCT/ EP2006/ 006643 - 32-
Exanpl e 6. 5:
Exaihi 41 nomet hyl - 5 i sobutyryl am no- 1H i m dazol - 2- yl et
zoic acid "H NWR (500 MHz/ DMSO-d6) 6 (ppm:
4-(4-ArhihgraetiBHh5-isoity(ylantinp:1 H-iiidazol-2methyliiverizgic acid

'H r;&?& (@égﬁdgﬂgéa )gigg&ﬁ 1@2’4%@? 148 (s75t); 2871R, 1h)
4,07 @H“ﬂﬁfgmB?tr-gJ Eyl] /1284y i7, 8‘PXd42H§”’R?'183(5 1H& 12.55 (s,

azol uran- 2-car boxyl Ic acid
1H). Exarrpl e 6.9: 5 [ 5- (4- Butyl benzoyl am no) - 4- car banoyl -
H i m dazol - 2-yl net hyl ]t hi o- phene-2-carboxylic acid 15
Exanpl e 6. 10: {4-[4- Car banoyl - 5- ( 2- net hyl
Exa @yg:am no) -1 Himdazol -2-yl ] phenyl }acetic acid
6.11: 20
5-[5{4-tpr-Butylbenzoylantino)dscarhiaenowl1 Hrimidpzalk-2yhnethyifuran-
2 %I% henﬁlﬁ)aceti c acid Exanple 6.12:
-carlor¥ieatfy| ani no- 4- car banoyl -
H i m dazol - 2-yl ) phenoxy] acetic acid 25 Exanple 6.13:
{4-[ 4- Car banoyl - 5- (4- et hyl benzoyl am no) - 1
Example®fiz ol - 2- yl met hoxy] - phenyl }acetic acid 30 Exanple

s(s{afinghonsaviaminel sbamey- A imidazel2-vimspilive:
phené-2-6arboxylicaacid

Example 6.10:
{4-[4-Carbamoyl-5-(2-methylbenzoylamino)-1H-imidazol-2-yl]phenyl}acetic

acid

Example 6.11:

{4-[4-Carbamoyl-5-(4-fluorobenzoylamino)-1H-imidazol-2-yl]phenyl}acetic

acid

Example 6.12:
[4-(5-Benzoylamino-4-carbamoyl-1H-imidazol-2-yl)phenoxy]acetic acid

Example 6.13:

{4-[4-Carbamoyl-5-(4-methylbenzoylamino)-1H-imidazol-2-yimethoxy]-
phenyl}acetic acid

Example 6.14:

5-(5-Benzoylamino-4-carbamoyl-1H-imidazol-2-yl)furan-2-carboxylic acid
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WD 2007/ 014619 PCT/ EP2006/ 006643 -33- Exanple 6. 15:
5-[ 4- Car banoyl - 5- (4-f 1 uor obenzoyl am no) - 1
WoRMOt&ID! - 2- yl net hyl ]t hi o- phene- 2- car boxyl i BCHEP20&006643
Exanpl e 6. 16: — 33 —
{4-[5-(4-Butyl benzoyl am no) - 4- car banoyl -
H i m dazol - 2-yl net hyl ] phen- oxy}acetic acid Production
Exa etgq5der| vatives of urea type 10 Exanple 7
banoyl - 5-[ 3- (4- net hyl benzyl ) ur ei do] -
5- [4-Barhaumb45-(z-ﬂuommz}oylaunan)-zHemnnd@zpl-zcylmﬁthymlsos

of . 4- net hyl benzyl isocyanate are added to
pheri%ng % W 1\) of ethyl 5-(5-ani no- 4- car banoyl - 1
H i m dazol - 2-yl met hyl ) - furan-2-carboxylate in 2 m of

THF. The reaction nediumis then stirred at 20C for
Exampplen6.46s. After addition of water, the mixture is

oSSRl S S A R RBPERSR:

oxy}b&éﬂ&%@:ld‘" th aqueous 1 N sodi um hydroxi de solution in
of a THF/ ethanol 20 mi xture (50/50) at 20C for 16
hours After addition of water, a solid precipitates.

I hed h
prodistobtfhd RghLbUGEE R tebaRgfl ocied v P veter to
Exadpleyl ) u relddo] Y1 |H;ZII m4gzizol 2-yl met hyl } f uran-/2-car-

a . %
5- {4-Car¥m5nwﬁ%*nﬁby&enwrew‘éﬂ'('-ém'é %% 6
furag-?)-caﬁaorﬁ%m@daﬂ 7.18 (d, 2H); 7.22 (d, 3H. By vay

e foI | owm ng conpounds are prepared,
option- 30 ally with mnor nodificati ons accordl ng to

f:,?;?-/ R gesaur 3§G%mq\llgﬁd ﬂtg\xg)'%z%l |socyana 007e0%ég%8 to
200 mg (0,72 mM) of ethyl 5-(5-amino-4-carbamoyl-1H-imidazol-2-ylmethyl)-
furan-2-carboxylate in 2 ml of THF. The reaction medium is then stirred at 20°C
for 20 hours. After addition of water, the mixture is extracted with ethyl acetate.
After evaporating under vacuum, an oil is obtained. The ester thus obtained is
treated with aqueous 1N sodium hydroxide solution in 2 ml of a THF/ethanol
mixture (50/50) at 20°C for 16 hours. After addition of water, a solid precipitates.

The solid is filtered off and washed with water to give 131.7 mg of 5-
{4-carbamoy!-5-[3-(4-methylbenzyl)ureido]-1H-imidazol-2-ylmethyl}furan-2-car-
boxylic acid .

Yield: 46%.

'H NMR (500 MHz/DMSO-d6 + TFA)  (ppm): 2.3 (s, 3H); 4.31 (s, 2H); 4.57 (s,
2H); 6.59 (d, 1H); 7.18 (d, 2H); 7.22 (d, 3H).

By way of example, the following compounds are prepared, option-
ally with minor modifications, according to the procedures described in Example
7.
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Met hyl
[4-(4-carbanoyl -5-{3-[ 2- (2, 3-di net hoxyphenyl ) et hyl ]Jure
WO 2dyo14eé9 m - dazol - 2-yl met hoxy) phenyl] acet aREI/EP2OPBARGC643
(200 MHz/DVMSO-d6) b (ppm-32—~+#3 (m 2H); 3.27 (m 2H);
3.58 (m 5 5H); 3.70 (s, 3H); 3.76 (s, 3H); 5.95 (s
,2H); 6.98 (m 9H); 7.75 (s,1 H); 9.24 (s,1H); 12.44
Exambld 7)2: Exanpl e 7.3: Met hyl
= 7a=car banoyl - 5-[ 3- (3, 4- di et hyl phenyl )urei do]-1Him
Metlgwlatﬂ(&%-ayban@l-rﬁe{&tﬁe(@ prdimethexyphenybetlivi]jureido}-1H-imi-
(o] ¢ 51.47; Mass spectrum 450
dazqlvhyimgihamehsnyllagatatsny i i
'H @k“% gﬁgmh\/@o@) §(a§@ytmewl )zw)escizqﬂ (n]a 2H); 3.58 (m,

- ran- 2- car boxyl

5H);EBqaDr (s¢c H)f Scrul(s,: 36245195[\(@0@'1:) £c98 sm, 9|1l/)as7575 (s,1H), 9.24

{ 6 (M). 20 Exanple 7.5:
(s, 1'%?{1% {‘gﬂ%ﬂn -5-[ 3- (4-tria1[rlpugronet hyl phenyl ) ur ei do] - 1

H i m dazol - 2 yI }- benzoic acid 1H NVR (500 MHz/ DMSO- d6
after exchange) 6 (ppm: 7.70 (d, 2H); 7.80 (d, 2H);
Exampie 7¢3, 2H); 8.20 (d, 2H). 25 Exanple 7.6:

et LB A o AR oot 2
met%R&Wsoe@a@pm 3.75 (s, 3H); 3.8 (s, 3H); 6.93

7.52 (d, 2H); 7.97 (d,
Empzmgalfcgnada(@gal-hzslﬂa sfﬁ%ggis 1H)( V\oH)zoow 0142519

06 3 -35- Exanple 7.7:

Masgﬁfg{:@? g’a@rgﬁ/f)% [ 3- (4- chl orophenyl )urei do] -1
H i m dazol - 2- yI }phenyl)- acetic acid 1H NVR (500
MHz/ DMBO-d6) 6 (ppm: 3.70 (s, 2H); 7.07 (s, 1H); 7.38

Example 7.4:.

Ethyl 5-{4-carbamoyl-5-[3-(4-pentylphenyl)ureido]-1H-imidazol-2-ylmethyl}-

furan-2-carboxylate

Empirical formula: Ca4H29Ns05 = 467.52;

Mass spectrum: 466 (M-).

Example 7.5:
4-{4-Carbamoyl-5-[3-(4-trifluoromethylphenyl)ureido]-1H-imidazol-2-yl}-
benzoic acid

'H NMR (500 MHz/DMSO-d6_after exchange) & (ppm): 7.70 (d, 2H); 7.80 (d,
2H); 8.12 (d, 2H); 8.20 (d, 2H).

Example 7.6:
4-{4-Carbamoyl-5-[3-(3,4-dimethoxyphenyl)ureido]-1H-imidazol-2-yl-
methyl}benzoic acid

'"H NMR (500 MHz/DMSO-d6) & (ppm): 3.75 (s, 3H); 3.8 (s, 3H); 6.93 (m, 2H),
7.25 (s, 1H); 7.52 (d, 2H); 7.97 (d, 2H); 9.80 (s, 1H); 12.30 (s, 1H).
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s 7.52 (d, 2H); 7.60 (d, 2H); 8.10 (d, 2H); 9.1 (s,
2H); 11.4 (s, 1 H. Exanple 7.8:
WG 24040 Gabanoyl - 5- [ 3- (4- pent yl phenyl ) ur ei do] - 1PCT/EP2006/006643
H i m dazol - 2-yl met hyl } f uragg —2- carboxylic acid 10
Exanple 7.9:
5 {4 Car banoyl -5-[ 3- (2, 6-di i sopropyl phenyl )urei do] -1
df;zol 2-yl - methyl }furan-2-carboxylic acid 15

7.10:
(4-{@Cb5b£ﬁro(yf-55{0t?d LohiRrY huhyl)dﬁéldéi-dH—bﬁmazbl-i-yl}phenyl)
H i m dazol nmet hyl } furan- 2-carboxylic acid Exanpl e

acetrc acid 20

r_\@ 3;@@ r\hﬁ%@@ é@ﬁéi:b'@p@ R,p?"@fs éFbJ FBAE02H);
7.52%d{ 2Hyar barwy2HR . 80 (&- ﬂhﬁ@o«@iﬂ&t}yh)wm dbl)- 1
H i m dazol - 2-yl net hyl )- 25 furan-2-carboxylic acid
Exanple 7.13:
Examigld 7¢@r bamoyl - 5-[ 3- (4-trifluoronet hyl phenyl) ureido] -1
zol -2-yl - nmethyl }furan-2-carboxylic acid 30 WD
5-{420Arbadi dyi 15 [ R(A-pert pipbredyb)tu 8ido] 3dH-imidarul2-ylndthyl}furan-
ahd; %; Carb noyl - 5- (3- hexyl urei do) -1
2-c 'é%i‘ﬂ 2-yl et hoxy] phenyl }acetic acid 5 Exanple
7.15: 5-[4-Carbanoyl -5-(3-cycl ohexyl urei do)-1
Him dazol 2-yl]furan-2-carboxylic acid Exanple 7.16:

Example 7
5- {45C§Z' a%}f%/-](%g thl Zré;{)lr S&é&%ﬁf ?Hd%lldazoi quazo

methyi}furan-2-carboxylic acid

Example 7.10:
5-{5-[3-(4-Butylphenyl)ureido]-4-carbamoyl-1H-imidazol-2-yimethyl}furan-

2-carboxylic acid

Example 7.11:
5-{5-[3-(4-Butylphenyl)ureido]-4-carbamoyl-1H-imidazol-2-yl}furan-2-car-

boxylic acid
Example 7.12:
5-{4-Carbamoyl-5-[3-(3-phenoxyphenyl)ureido]-1H-imidazol-2-ylmethyl}-

furan-2-carboxylic acid

Example 7.13:

5-{4-Carbamoyl-5-[3-(4-trifluoromethylphenyl)ureido}-1H-imidazol-2-yl-

methyl}furan-2-carboxylic acid
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Exanple 7.17:

[4- (4- Car banoyl - 5- {3 [ - (2, 3-di net hoxyphenyl ) et hyl Jure
WO dwyAo146 | m dazol - 5 yl net hoxy) phenyl ] acet PCT/ER1006/006643

Exanpl e 7.18: — 36 —

5-{4- Car banoyl -5-[3-(4-trifluoronethyl phenyl)ureido]-1

H i m dazol - 2-yl - met hyl }t hi ophene- 2-carboxylic acid 20

Ex?zg El 8: 5-(4-tent-Butyl benzoyl am
-cycl opr opyl car banmoyl furan-2-yl methyl )- 1
{4-[4#:@%5%3}1-65-(% Rakyiareid d;aﬂ;ﬁn‘rdaaalszayuﬁem)@qpﬁéﬁylmeuc
of {4-[4-carbanoyl -5-(4-tert-butyl-
aCldbenzoyI am no)-1 Himdazol -2-yl] phenoxy}acetic acid in
1.5 mM of DW are added 22.9 ng (0.40 M of
cycl opropyl am ne and 210 ng (0.40 mV) of PyBOP.
Exaﬁi al7|15 .2 mM (1.18 nmmmol ) of N-ethyldiisopropyl am ne
ed The reaction nmediumis, stirre
5. (4-arhamey-Bekorelahasraidoy H-imidaenl- 23 R capoxylic
acidt he m xture is extracted with ethyl acetate. The
organi c phase is washed with dem neralized water,
dried over sodiumsulfate and concentrated under
vacuum t o gi ve an oil, which crystallizes from
Example du1®5pyi et her. The solid WO 2007/ 014619
5-{4! .édga;nr?ggﬁf‘iﬁ grﬁxotlg%édzz»ménb@»ﬂ-qw gﬁfaﬁ%@zmﬁ’imymmn-
2- cdubbxybem:uyl am no) - 2- (5 cycl opropyl car bam)yl furan-2-yl
methyl)-1 Him dazol e- 4-carboxam de. Yield: 66% 5
1H NVR (200 MHzI DMSO-d6) b (ppm): 0.36 (m 2H); O0.48

ExafiBle #47: % 12_(2, SgH) 2. 54_(m 1 H); 3 97 (S 2H)
[4-(4+§3arbam’§wl é-m—jg 3g§|wtngy’nh;}1;§q y(b]prggio}ﬂfptf)mldazol -2-

. y of exanple, the conpounds bel ow
V'm%ﬁ‘é’wéﬁ%?é'&@%‘b&‘{‘iim ly 1o wth mnor nodifications,
according to the procedure described in Exanple 8:
Exanmpl e 8. 2:

Example 798 hyl car banoyl met hoxyphenyl ) - 5- (4- pent yl benzoy!
5-{49 3 8m by 5[ 31(a-trifluoromethylphenyl)ureido]-1H-imidazol-2-yl-

methyl}thiophene-2-carboxylic acid

Example 8:
5-(4-tert-Butylbenzoylamino)-2-(5-cyclopropylcarbamoylfuran-2-yimethyl)-

1H-imidazole-4-carboxamide

To a solution of 150 mg (0.36 mM) of {4-[4-carbamoyl-5-(4-tert-butyl-
benzoylamino)-1H-imidazol-2-yllphenoxy}acetic acid in 1.5 ml of DMF are
added 22.9 mg (0.40 M) of cyclopropylamine and 210 mg (0.40 mM) of PyBOP.

Finally, 0.2 mi (1.18 mmol) of N-ethyldiisopropylamine is added. The
reaction medium is stirred at 20°C for 16 hours. Demineralized water is then
added and the mixture is extracted with ethyl acetate. The organic phase is
washed with demineralized water, dried over sodium sulfate and concentrated

under vacuum to give an oil, which crystallizes from diisopropyl ether. The solid
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dazol e- 4- car boxam de 15 Enpirical formula: C28H35N504
= 505.61; Mss spectrum 504.5 (M). Exanple 8. 3:

W@2¢403/0 {4607 phol i ne- 4- car bonyl ) f ur an- 2- yl met hyl | PGF/EB20p6/@6643
pyl benzoyl am i no)- 20 1-H37zndazol e-4-car boxam de
Empirical formula: C24H27N505 = 465.5; Mass spectrum
464.1 (M). Exanple 8.4: 25

V., ryd o [ -fRardran _
o Y TG R B0
butylEéﬁZcBylémmcf)OZ-g&bﬁcloWﬁmoylfd@% -Byiméthyh- 9péaoidazole-
Exanpl e 8. 5:
4-carhoxami@€ t - But yl benzoyl ami no) - 2-[ 5- (pyrrol i di ne- 1- car bo
Yiel §bz,/f uran-2-yl- nethyl]-1 Him dazol e-4-carboxam de WO
d2 7014619 PCT/ EP2006/ 006643 -38- Enpirical formnul a:
C23H29N504 = 463.53; Mass spectrum 462.2 (M).

hen
A a0 UBng i A8 H 2 Did T OH:
c e rveal 7 fer
o T A OGP TI nlT h 5
765@%)@%73 1H); 11.01 (s, 1H); 1264(s 1H).
2- I\/br ol i n-4-y|-2-oxoet hen

benz N ¥fAVn #;e)iar,‘qplq ﬁkﬁa%?%owcgsaié%@%ﬁyedb @é{ﬁﬂfgp dhally

with Hﬂ%d catl ns, accordm to the rocedure descrlbed in Example 8:
b P
-I'so uty car banmoyl T'uran- 2-yl net hyl ') - 5- (4- propy ben

zoyI am no) - 1H i m dazol e- 4- car boxani de Exanpl e 8.
Example 8.2:
2-(4-Diethylcarbamoylmethoxyphenyl)-5-(4-pentylbenzoylamino)-1H-imi-
dazole-4-carboxamide
Empirical formula: C2sHasNsO4 = 505.61;
Mass spectrum: 504.5 (M-).

Example 8.3:
2-[5-(Morpholine-4-carbonyl)furan-2-ylmethyl]-5-(4-propylbenzoylamino)-
1H-imidazole-4-carboxamide

Empirical formula: C24H27N505 = 465.5;

Mass spectrum: 464.1 (M-).

Example 8.4:
5-(4-Propylbenzoylamino)-2-[5-(pyrrolidine-1-carbonyl)furan-2-yimethyl]-
1H-imidazole-4-carboxamide

Empirical formula: Cz4H27Ns04 = 449.5;

Mass spectrum: 448.1 (M-).

Example 8.5:
5-(4-tert-Butylbenzoylamino)-2-[5-(pyrrolidine-1-carbonyl)furan-2-yl-
methyl]-1H-imidazole-4-carboxamide
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2- (5- D et hyl car banoyl f ur an- 2-yl met hyl ) - 5- (4- pr opyl benz
oylam no)-1 Him- 20 dazol e-4-carboxam de Exanpl e

W@ 2000/014619 PCT/EP2006/006643
5-[3-(4-Butyl phenyl ) ur eido3g 2-( 5- di et hyl car banoyl f ur an
-2-ylmethyl)-1 H im dazol e-4-car boxam de 25 EXAMPLES
OF BIOLOA CAL ACTIVITY Method for neasuring the

inhibition of Li .econbi nant fructose-
Empyrical E‘?’E’Bﬁ%ﬁﬁ&@%@%ﬁ" §6‘\éﬁﬁ%§'enzynat ic activity is
Mas&Bpesiras: BB22siveg. a spectrophotometric nethod by

means of reactions coupling the formati on of the

product (fructose-6 WO 2007/014619 PCT/ EP2006/ 006643
Examble sphate) to the reduction of NADP+ via
jgl ucoi sonerase (PA) and gl ucose-6-phosphate

5-[344Bustyhsiserad jureido TR 5-(piiseridinet 1-carbonylyfuraniZimethyl]-
.are prepared in 96-well plates and are conposed of 20
1H-imidazolerdrgaspexamide by 7.5 2 nv Mgl 2, 0.1 M EDTA,

crofyf SR bt 07 1 U G

Mas$ Spectrome 4938- isphosphate). The inhibitors are
prepared at 10-2 Min 100% DMSO and tested at 10-5 M
(DMSO 0.1 %final). The reactions are initiated by

Exaﬁ% igipn of human liver reconbinant 10 enzyne

e- 1, 6- bi sphosphat ase (hFBPase) and nonitored
2-[442:M@arpholindad-2-axoetioxy)phenylleir(d-pentybenzoylaming-1H-
.. Tec%pl ahe reader. Inhibition of human |iver
imidazelaAiGAREXAMIEe ose- 1, 6- bi sphosphat ase  Exanpl e

Structure I C50 (ISM (hFBPase) O H2ZN NI o0 6.8 HN

H COON 23

Example 8.8:
2-(5-lIsobutylcarbamoyifuran-2-ylmethyl)-5-(4-propylbenzoylamino)-1H-

imidazole-4-carboxamide

Example 8.9:
2-(5-Diethylcarbamoylfuran-2-ylmethyl)-5-(4-propylbenzoylamino)-1H-imi-

dazole-4-carboxamide

Example 8.10:
5-[3-(4-Butylphenyl)ureido]-2-(5-diethylcarbamoylfuran-2-ylmethyl)-1H-

imidazole-4-carboxamide

EXAMPLES OF BIOLOGICAL ACTIVITY
Method for measuring the inhibition of human liver recombinant fructose-
1,6-bisphosphatase

The enzymatic activity is measured by using a spectrophotometric
method by means of reactions coupling the formation of the product (fructose-6-
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OtBu O HZNNO 6 HN H COON 28 H3C WD 2007/014619

PCT/ EP2006/ 006643 -40 1C50 (NM Exanple Structure
wermBPEse) H2N 1-) | NO 7.8 H3C/ | HN H / BIIEPRL46/006643

NOH O HNNS8.5HNNH4 36 OHIC HICHICO HN

NS 6.9 HN NHCOOH 36 O H3C HZN N 7.9 Pr HN H COON

42

phosphate) to the reduction of NADP+ via phosphoglucoisomerase (PGl) and
glucose-6-phosphate dehydrogenase (G6PDH).

The reaction mixtures (250 ul) are prepared in 96-well plates and are
composed of 20 mM triethanolamine, pH 7.5, 2 mM MgCl,, 0.1 mM EDTA,
40 mM ammonium sulfate, 0.5 mM NADP, 1 U/ml G6PDH, 1 U/ml PGl and
0.167 mM of substrate (fructose-1,6-bisphosphate).

The inhibitors are prepared at 102 M in 100% DMSO and tested at
10 M (DMSO 0.1% final).

The reactions are initiated by addition of human liver recombinant
enzyme fructose-1,6-bisphosphatase (hFBPase) and monitored for 30 minutes

at 340 nm, at room temperature, in a Tecan plate reader.

Inhibition of human liver recombinant fructose-1,6-bisphosphatase

IC M
Example Structure w0 (M)
(hFBPase)
)i”
A\
6.8 ﬁ / COOH 23

tBu

HN/uj:

H.C




N, ;:
CLAI M5

WO2M7M14638 - A- X-

H Pr WD 2007/014619 PCT/ EP2006/ 006643

fornmul a
in wh

5 1. Conpound of the general
DD GCR HNO RL H(I)

-41-
(r)y: O

i PGT/ER006/006643

represents a group chosenggam -0OH -ORe and - NRaRb;

Ra and Rb, which may be identical or different, are
i ndependently chosen froma 10 hydrogen atom and a
radi onl Z Aar ol t aormat i asal v, £ o o + et 1o )
TauT— o™ == O arccrTTractT veT y  ITay T UT 11T CUyTuIicl |
E}J}rg Jiltrogen atom t hagebeans them a satur ateJt‘G‘f(hM)
un Qx{ urlated ring possi fy con- taining from{l (yFBPase)
heterodtoms, or fused or non-fused bridged pr
non- brildged rings possibly containing fromfl to 3
het er ogt oms, the said MR Npossi bly beinp
substitluted by 1 to 3 groupd ¢ fromY; 5 Re
rBpr esgnt ;G group 2 oserH ro{l‘_h - @8pHl kil , 24
optional ly substit @: by Qne or nofe groups
i ndependently cho- sén ITNOnmrdal ogen, (Cl-C8)pl kyl,
(Cl1- C8)lal koxy, (C3-C8)cytloal kyl and (C6- Cl@)aryl; -
(226 atkenyt—opttgnatty —stubstituted by onre—ornore
groups (i ndependently [|20 chosen from hal ogen
(C1l-C8)lal kyl, (Cl-&Rya (C3-C8) cycl oal kyl and
(C6- Cll4yaryl; - (C2-cC2()aN optional ly
substi tluted by one or, i nde dently
cgigsen |from hal ogen, (" - C8) al koxy, 36
(C3- C8)|cycl oal ky
H,C i
H,C
H,C
O
H,N N
2 I A\ S
6.9 HN H | / COOH 36
O
H,C
H,N N
2 l A\ 0
7.9 ipr HN” N [ )—cooH 42
N 0]
! H
iPr
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25 - (C3-C8)cycloal kyl, optionally substituted by one
or nore groups independ- ently chosen from hal ogen,
W@ an7/a8dd kyl and (Cl- C8) al koxy; WO 2007/ 01461BCT/EP2006/006643

PCT/ EP2006/ 006643 -42 - (4B-C8) heterocycl oal kyl
conprising one or nore heteroatons chosen fromN, O
and S and optionally substituted by one or nore groups
i ndependently chosen from hal ogen, (Cl-C8)al kyl and
(Cl-C8) al koxy; - (C6-Cl4)aryl, optionally substituted
by one or nore groups independently cho- s sen from
am no, hydroxyl, thio, hal ogen, (Cl-C8)al kyl,
(C1l-C8) al koxy, (C1l-C8)- Qa‘l-ﬁﬂf@hi o, (Cl-cC8)al kyl am no,
(C6-Cl4)aryl, (C6-Cl4)aryloxy and (Co6-Cl4)aryl (Cl-
C8) al koxy; - (C6-Cl4)aryl (C1-C20)al kyl, optionally
subst{.t ut @dmppuadef dhe generajfompdai(hde- pendently
chosen from agi no, hydroxyl, thio, hal ogen,
(C1-C8)al kyl ,}¥(C1-C8)- 10 al koxy, (Cl-C8)al kylthi o,
(C1- C8) al kyl (C6-Cl4)aryl, (C6-Cl4)aryl oxy and
(C6- C14) &, (C al koxy; - (C6-Cl4)heteroaryl,
optional |y substji Aty ¥me = Ryroups i ndepend-
ently chosen, fs¥Ompm no, hydroxyl, 't hio, hal ogen,
(C1- c8) al kyIFIN(c1-G8) al koxy, (C1- &)al kyl t hi o,
(C1-C8) al kyl anj no, HC6-Cl4)aryl, (C6-Cl4)aryloxy and
(C6- 15 Cl14) Ryl (C1-C8)al koxy; and - 0
(C6- C14) heteroaryl (Cl- C20) al kyl , optionally

in wkigbstituted by one or nore groups independently

R repreeal aidkgys Cpesen R o8l OR BRI s i o
R? an@RCTNAEK ANbE Wenfticat 6rldiffarent, ateGhdEpdndentlyoshosearfiom a

( C6- C14) aryl (Cl1- C8) al koxy; 20 R represents a %oup,
hydreaes catom @hdaa Hadicahen oft skeraativelnamay forB. £egsthar Mith the

Lo G ouns r agli & -
niroBeR fi8tn FratrTedls (Bém, 3 SondiEde BF EpSatRated’ 344 Gy con
tainibgtfrgen % 3 hetevdatdms for kpedsaman-fusetdh brdged efr eveembridged

a bond i val ent bt ai ned af o .
rings po%giblyo%o%taoilhi\r/wg f%]m qrt%u% i(%ete‘?(I)arl}gms"f1 thgrsald ring(s) possibly

being substituted by 1 to 3 groups chosen from Y;

R® represents a group chosen from:

- (C4-Cs)alkyl, optionally substituted by one or more groups independently cho-
sen from halogen, (C4-Cg)alkyl, (C4-Csg)alkoxy, (C3-Cs)cycloalkyl and (Ce-
Caa)aryl;

- (C2-Cap)alkenyl, optionally substituted by one or more groups independently
chosen from halogen, (C4-Cg)alkyl, (C4-Csg)alkoxy, (C3-Cg)cycloalkyl and (Ce-
Cis)aryl;

- (C2-Cy)alkynyl, optionally substituted by one or more groups independently
chosen from halogen, (C4-Csg)alkyl, (C4-Cg)alkoxy, (C3-Cg)cycloalkyl and (Ce-
Cia)aryl;

- (C3-Cg)cycloalkyl, optionally substituted by one or more groups independ-

ently chosen from halogen, (C1-Csg)alkyl and (C4-Cg)alkoxy;
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abstraction of a hydrogen atom from a nonoval ent
radi cal chosen from (Cl-C20)al kyl, optionally
waeamshi4eut ed by one or nore groups chosen, W PECIEP2006/006643
preference, fromyY; W 20a2/814619 PCT/ EP2006/ 006643
-43 - (C2-C20)al kenyl, optionally substituted by one
or nore groups chosen, wthout preference, fromy, -

] éahﬁé@@%@%‘éﬂkw outﬁ% %#kfﬁéﬂeth’étéfbd@dm%gﬂmo@énWrﬁN

FPerence, from Y
O (dnt- SZQh@Idmmy\ally)mubetlwteq' ta/ubeelarumcne lgroupe indepandently

h t f f Y, -
chiean op) BpieRp (Ealslin BPR (Cogakarly substi tuted by
- (09@4)%?%1"8@:@%@{&4@%%8&% ond éfPieke BFRIEY .aaésendémm cho-

optionally substituted b

y
seorfram ramigioo hpdroodyb-thiog h@@genv\n(@h&aia"p\ﬂ efCereadkoxyy (ﬁn -Ca)-

B T e

aQg,fa;ence fromY, - (Cl-C20)al kyl am no, optionally
sti'tuted by one or nore groups chosen, w thout
- (C@.ﬂaﬁm(ﬁeczj)aﬁﬂyl optignally substituted by one or more groups inde-

pendgaty Choss k&"@%ﬁp ﬁﬁﬁpogbgﬁf%ugpg% 'rng Cajalkyl, (Cr-Co)-
auﬂw %C%?alkwmm (61-cganmmw«ee-@wammcmamrwme and

di val ent group obtained after abstraction
(CefC1a)aﬁy|6¢0§e)ﬁ”SQ>tYm from a nonoval ent radi cal chosen

- (Cér&%}eée%%ﬂ ysuﬂgghféﬁagy 36n%“8§¥ﬁdrét uB¥ |ﬁ<ﬁ‘@pend-

out prefteren

ently(dﬁ%s@ﬂqbcﬂhmmb h;aqhbb(?ﬂmwyhalo?em @t@g)atkyl dﬁe—@n)alkoxy,
roups chaos wi t ho ef ere
(C@&)@igmlﬂagky(&n(?s%'ﬁmaHHHPi ;1& %éﬁwlut@ ‘Bv %Mnk’xé(r apgd, (Ce-
t hout f f Y; 25 -

C%W'@b) 3?%5%}(8?“@8;Ja| E)r/le eLS?anal Ir;;msubst ituted by

- (03¥©14)11etemaeyl (C1-Cap)alkyh aptionally sulbstituteddse pBe e Meep@Foups
indépander '&'ﬁ“‘%@l o 17AR3, o, RRideARE! Eepalkyl, (C:r-
Cg)alkoxy, (Ci-Cg)alkylthio, (C1-Cg)alkylamino, (Ce-Cis)aryl, (Ce-Cas)aryloxy
and (Cs-C14)aryl(C4-Cg)alkoxy;

R' represents a group chosen from a hydrogen atom and one of the following
groups:

2 2

H

\H/R \[(N—R

O O

R? represents a radical Z;

-A-X-D- represents a group in which, independently between A, X and D:

« A represents, without preference, a bond or a divalent group obtained after
abstraction of a hydrogen atom from a monovalent radical chosen from:

- (C4-Cyo)alkyl, optionally substituted by one or more groups chosen,

without preference, from'Y;
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waamshideut ed by one or

groups chosen, w thout preference, fromyY, -
(C1- C20) al kyl am no( C1- C20) al kyl, optionally
30 nore groups chosen, PUU/EPZING/006643
preference, fromY, - o0x¢(43-€20)al kyl, optionally
substituted by one or nore groups cho- sen, w thout
preference, fromyY; WO 2007/014619 PCT/ EP2006/ 006643

-44 o(rcghx%éogﬂé%& @ﬁtgcﬁ'o@ﬁ)_ﬂk/su‘B@ﬁﬁRﬁgkbn%lﬁ?%bltélér%@p?%hosen,

one sen, W t preference, from
Y; - Wity Ephréderadd fromh Y;optional |y substituted by one

° e el ol U i e S e Hoeten.
nor e \%T%gg&rgﬁién Gronyivt.hout preference, fromy; -

t hi of enyl’, opti'onally substituted by one or
nore (@ebpialkengptionally Bubstitptest by ene®r merengreupsrnosen,

t hi o( CL- C20) al kenyl ,. optjonally substituted by one or
nor e ‘@'ﬁ(‘)‘?ﬁs&ege@%%g@rﬂ?vmﬂhout pr ef er ence, f)r/om Y; X
repr e(@‘%f@g%?al%iﬂ@tﬂlczeyaﬁﬁ! dptisnafy ubdtitited Hi \bakedt more

group obtained ‘after ~ abstraction of a hydrogen atom
f r om gronpa ehasent withelitqueferapeaframom - (C6- Cl4) aryl ,

more Groas B en SRR SRR bl b G REr SRl cho-
( C5- Gleh, hatrRyepreferentdd, elony i tsel f be optionally
substituted by one or nobre groups chosen

i nded&m@mﬁalyylfhi@%@rq)@lkwleiqpéiouﬁlbérsy%@eteq R¥tOR§j0§ more

het er r ' ly.nOr e het er oat ons
choseirgw%r%g‘ﬁ,gg'g’ %@%H{@?%@J’oal kyl, which may

i t sel(iC4b@ypakylantdho.y optibisallyt subdtitojed by one @0 moree groups
groups chosen indeqp?ndentl?/ frg'm Y, -

( C4- chaseer watheehplefergRcenay Yi 8821 f be optionally
subst i+ yke L r 0 i ne or
ndopSHacatT RpRRe(AICIAIRYY RN SDstuted by one
whi ¢chmoey graugesl ¢hdsenppithootipteferemoet fromt¥d by one or

e ent. WibGUt BRAEaTioey 8o 08 Fotualky Broptoap g after
dBRBELGT oPAhyaFodBH &tom from a monovalent radical chosen from:
- (C4-Cy)alkyl, optionally substituted by one or more groups chosen,
without preference, from Y;
- (C2-Cao)alkenyl, optionally substituted by one or more groups chosen,
without preference, from Y;
- (C2-Cyo)alkynyl, optionally substituted by one or more groups chosen,
without preference, from Y,
- (C4-Cyo)alkoxy(C4-Cao)alkyl, optionally substituted by one or more
groups chosen, without preference, from Y;
- (C4-Cyp)alkyithio(C4-Coo)alkyl, optionally substituted by one or more
groups chosen, without preference, from Y;
- (Cq-Cqp)alkylamino(C4-Czo)alkyl, optionally substituted by one or
more groups chosen, without preference, from Y,
- oxy(C1-Cx)alkyl, optionally substituted by one or more groups cho-

sen, without preference, from Y;
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het eroatons chosen fromN, 0 and S; or alternatively,
-A-X-D- represents a single bond; Y represents a

WO 20708d61chosen from hydroxyl, thio, hal ogen, BGEREP2006/006643
trifluoro- 30 nethoxy, trif4 uoronethyl, carboxyl,
car boxymet hyl or carboxyethyl, (Cl-C8)alkyl,
(C1-C8) al koxy, (Ci1-C8)al kylam no, (C6-Cl4)aryl,

(S S Y Sl St T 5 s s oo

guamg@mw,thw@t RIS SABNPET/ EP2006/ 006643 - 45

am di no, phosphono, oxo, car barm I,

( Ct- CBYHT kGraallvonl |0ptlpo:quscsyla$twhe§m QM Pr more groups cho-
Cl- | kyl sul f I, t

g( ea%gh%gbgbp%fg%%cg%ﬁﬁﬁ(gt o?/rssgl sgmpl)ossi \Qlloygr oips

f or-mitRig(@4-0) Yalles, eopt&inaﬂz substitutgd eyedhe>or Mo growssl cho-
S5 Zrepresents a group chosgn from - (Cl-C20)alkyl,

opt i Gie&k M&Pthgubﬁfe?fﬁﬁr@& fPM¥e or nore groups chosen,
Wt ?Pbe Ifé?%t eé{' llg subét%fe(az%/abhénéﬁ more_groups

opti onal nore groups chos
Wi t hcnhtoseprwfthoe’rmferbnom from1Y;, and C2- C20) al kynyl

P bl Canalianub. Sptictalyr Subssitacs #4p) Sgr‘: N6/ groups
C6-
E @hy {thdc @@aﬁh&% ?mY

- ar y oxy C20) a
. XCﬂefb)ese}hté CVitRR0Y pﬁéfeneyl(:é;lam)chbkgldlvalent group obtained after

s\ ciott o iR 7 SO piariayRleTt kadigal shaseg, frorg;

each el ¢ psd, %Hi'éﬁsn'iatysﬁéélf Be RpEshaly sﬁBbﬂGted by one or
substitute y one or nore groups chosen, w thou

pr ef emoreegm@psfq’rmmn indeeraiently fros &1 oar yI

gﬁ%@@ er o %‘g%pﬁ 3 ﬁ%%” Qﬁloptionally substituted by one

(06 Grmiaed @r@@by Icheée AN ep&sdeHtiyliréROYalitk Bbing understood
( Co- C14g het er oaryl - thi o( C1- C20) al kyl ,

( C6- dhah this diedaroarylcarogpomaykgemArise neconyaeney heterpatoms
het er r each of these groups itself
possicg]oéggg{ar% '\g’u(gléﬁd?‘%t ed by one or nore groups

chos qTs-0y)tyoloalkpl; efsrenty, itdelfdre dptiorallyesubstituted by one or
understood that this kK heter oaryf r@gp may conprise
f?og%

one JROFRLEWURSIGOSED dnderensiasy and S;
- (C4-Cs)cycloalkenyl, which may itself be optionally substituted by one

or more groups chosen independently from Y; and
- (Cs-Cg)heterocycloalkyl, which may itself be optionally substituted by
one or more groups independently chosen from Y, it being under-
stood that this heterocycloalkyl group may comprise one or more
heteroatoms chosen from N, O and S;
or alternatively,
e -A-X-D- represents a single bond;
Y represents a radical chosen from hydroxyl, thio, halogen, cyano, trifluoro-
methoxy, trifluoromethyl, carboxyl, carboxymethyl or carboxyethyl, (C1-Cs)alkyl,
(C4-Csg)alkoxy, (C4-Cg)alkylamino, (Ce-Cis)aryl, (Ce-Crs)arylsulfonyl(C4-Cg)alkyl,
(Ce-Chs)aryloxy, (Ce-Cis)aryl(C4-Cglalkoxy, amino, azido, nitro, guanidino,
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- (C3-C8)cycl oal kyl, (C3-C8)cycl oal kyl (C1-C20) al kyl ,
(C3-C8) cycl oal kyl oxy(C1- 25 C20) al kyl

w@ aR7a8dty cl oal kyl (CL- C20) al koxy( C1- C20) al kyl , PCT/EP2006/006643
(C3-C8) cycl oal kyl t hi o- (C®yH20) al kyl
(C3-C8) cycl oal kyl (C1-C20) al kyl t hi o( C1- C20) al kyl, the
cycloalkyl group of each of these groups itself

iR bR 3B B RO (G et

ifonyl,
(Cr d@k@)ubﬁrg(g%{ gg:y'fﬁ (G- C20) al kyl . (C3-C8) het e

two g;oupyc\f gacik om@pmwgzoylgpkgtoms also possibly forming W|th these

ook SRR BRI o7, LA 2 o

Z refréseri8)angioripashosendtdml ( C1-
C20) al kyT't hi o( C1- C20) al kyl , the heterocycl oal ﬁ gr l’{ﬁ
(Cosza),aikylopptlmy guq,ﬁj%tem;g@@w@lmg groups chosen, without

prgﬁst I%Q&Qﬁqp%% -46 itself possibly being

By one or nore groups chosen, w thout
(Cp+Ch pallesred, ofticovally substitatedh by onée:rrshomjgltdm's ahioisen, without
heterocyclo | kyl group may conprise one or nore
pretareReRtita® Ghosen from N, 0 and S; -

- (G ENToREHE SBHIR] b7 Bhe of mpre aroups chosen, aithout
preferehesdrgndlps itsel f possibly being substituted by

- (O T SRR Bl (b RS REE B 8T, (Co
&%@é%@)‘a%ﬁ@;al -Cealksh) add%ms el'lytthl@(ch@z Bty ! (Ce-cM)

rod of eac groups it 0ssi b

arslﬁefozn)au@dihmm&ze)aﬂwl ntbeearglr gf@pl@ erﬂ?é?é‘rpf ttmeh su@ups itself
pc%& ezp%rj];g? S&F)Sﬁ@%yycgﬁgl&g@%g% Bg%h%gﬁ %thb'ﬂ:'t ?Brefer-

erdeofem Yirom N, O and S, the possi bIe tautomsrlc forms
t hereof and the possi bl e enantiopers,

- (Geomhateragnymbes Canbretargam(Cdr2omlky &&%a«)ﬁ@tetrﬁa%w@r
CR, e &1 oo ERT R0 L0 RIRIE ICs RIERER By
thin(Ca-Cog)illod| (CF&eQmeﬂercmrgl(@b-IQéo)aﬁg«lthmmﬁGtg)alkyl t thies hetero-
arb e Srearty o! esk suoniy aeh aese b Beind sbirshlgd by one or

?%@%@s}/&éﬁé@ﬁﬁmwu eg%%n@)ﬁéﬂﬁo?(yit being understood that this

4)aryl, the other
haetmaryltgreupsmawqmglmﬁedeme & dNONe I@taroﬁtqutmmsfgmml M, O
’Eflgt oneric fornms thereof and the possible enantioners,
st er eo-

- (Cs-Cg)cycloalkyl, (Cs-Cg)cycloalkyl(C-Cyo)alkyl, (C3-Cs)cycloalkyloxy(C-
Cao)alkyl, (C3-Cs)cycloalkyl(C1-Cao)alkoxy(Cq-Cao)alkyl, (Cs-Cs)cycloalkylthio-
(C1-Cao)alkyl, (C3-Cs)cycloalkyl(C4-Cap)alkylthio(C1-Coo)alkyl, the cycloalkyl
group of each of these groups itself possibly being substituted by one or

more groups chosen, without preference, from Y,

- (Cs-Cg)heterocycloalkyl, (Cs-Cg)heterocycloalkyl(C1-Czo)alkyl, (Cs-Cs)hetero-
cycloalkyloxy(C1-Cyp)alkyl, (Cs-Cg)heterocycloalkyl(C1-Cag)alkoxy(C1-Cao)-
alkyl, (Cs-Cg)heterocycloalkylthio(C1-Czp)alkyl, (Cs-Cg)heterocycloalkyl(Cs-
Cao)alkylthio(C1-Cyo)alkyl, the heterocycloalkyl group of each of these groups
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i soners, epinmers and organic or mneral salts thereof,
and al so "prodrugs"” thereof. 25 3. Conpound accordi ng
W@ 200T0séom? 1 havi ng one or nore of the fol- | oWPEIYEP2006/006643
characteristics, taken sepmgately or as a conbi nation
of two or nore of them R represents a group chosen
from -OH -OR and -NRaRb; R a and Rb, which may be

tdgBRSBY, Berd SLBERDted 3°ohB 6P FR bl BABRer | Hihout

om and a’radr cal ternati Vely

presarehos Mromogelt ieingwihbetsteod thdtrthigemetetanycioaiky! lgeans may
them a saturated or unsaturat e? 5- or_ 6-nenbered WO
COTORIID NG PO MEE/ NSHOREBIHE 625N Iom N, 1y 2PBsyi bl y

¢ ol ni ; ) . :
- (GRRPVICE SR 2rd, (SR YRCE ST Ine 891 group of
edctoof fh;eslélegroeps dtseiﬁlpsgaib(y(heiﬁ@)smibbﬁiute@@mie, or more groups
opti on substi t ut on
SR BB PFTERBEErTPTON A ogen. (CL- C8) al kyl
- (e e ) | R e @Aoalke QA the
h@egarﬂlzgmezris?ursommasgrbups é@etﬁrp@ﬁhlub_begmsmmmn by
radi cal ; - A-X- r epr esent r
ot G &IPGS BoPRERNAToUL RIRIFTBREE TR Pef Peingyadsrstood
that YRS HEte RPHPgRUIPR M AdcathpASe Mt hRehdreNh&erdatoms chosen
hydrogen atom from a (Cl- C20) al kyl and preferably a

frgrgIN,GR)anidk§l radi cal, optionally substi- tuted by one

it > . Y
e sl Sato P R erel Al o G108 Wy o oo Broo-
isomepé abpmteraf asd argahicast indinerdl saltyy diergef) atdnalsd Spfodrays”
a nonoval ent radical chosen from - (C6-Cl4)aryl,

therg@fi ch may itself be optionally substituted by one or
nore groups chosen, wthout preference, fromyY,; -
(C5-Cl4) heteroaryl, which may itself be optionally
subst2.t ut@ompypundeaccording to Claim 1, for which R represents a

hydroxyl radical or a radical R®, R® preferably representing in this case a (C1f
Cs)alkyl radical, optionally substituted by one or more groups independently
chosen from halogen, (C4-Cs)alkyl, (C4-Cg)alkoxy, (C3-Csg)cycloalkyl and (Ce-
C14)aryl, the other substituents being as defined in Claim 1,

the possible tautomeric forms thereof and the possible enantiomers, diastereo-
isomers, epimers and organic or mineral salts thereof, and also “prodrugs”

thereof.

3. Compound according to Claim 1 having one or more of the fol-
lowing characteristics, taken separately or as a combination of two or more of
them:

R represents a group chosen from: -OH, -OR® and -NR?R®;
R? and R, which may be identical or different, are independently chosen from a
hydrogen atom and a radical Z, or alternatively may form, together with the

nitrogen atom that bears them, a saturated or unsaturated 5- or 6-membered
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or nore groups chosen, w thout preference, fromyY, it
bei ng under- 20 stood that this heteroaryl group may
w@eupnise one or nore hetero- atons chosen fr oPCIMEPIN06/006643
and S; - (C3-C8)cycl oal kyl47 which may itself be
optionally substituted by one or nore groups chosen,
W t hout preference, fromY; - (C4-C8)cycl oal kenyl,
- ki L f oy t St i ibly?Bein
ring BBSGBINBIOrElrR®) fioh? 0 BHRCIOaGHET e, SoRY pRRSibl being
substit{ted-bys) tred graupscthadanfromaii ch may itsel f be

R® Rbtans @ Aeraliy! Fdiealy SRtengly oo SiRhe B3, 548; R more

I I ' ofe, - I e (Cs-
R S R R A I S el

Cs)cipapalkiybadd (Q8664aryl- 48 Y represents a radical chosen
4 _from hydrox t.hi o,. hal ogen, cyano, trifluoro-
R’ repreren ,Oqer%{‘thﬁcf?mmﬂﬁr?g%%r boxyl , carboxynethyl or
car boxyet hyl, (Cl-C8)al kyl, (Cl- al ?oxy,
(C1-C8) al kyl am g, -Cl4) ary =RB14) aryl oxy,
(C6-Cl14) aryl (C1- ) al koxy, am ngp, oxo and car banoyl ;
and 5 Z represent§ a group choseyy from -
(C1-C20) al kyl and preferably (Ci1-C6)al kyl, optionally
R? réprasbhsld Subditutedns Wisubetittal anpradibalsen, wi t hout
reference, fromyY, - (C2-C20)al kenyl and prﬁéerélﬂ%
-A-)@@zrew;eaerkté@gr,owpmvwgm ipdeperdantyikaiweg) Aroap re
roups chosen I, t ; <
+ RigptBiafiny gt b aBioR] BR6CansEkTiaf of g hvdragen atom
A WP (Of-CspalkyPhind treferalgly cl 06 -Cls Yeetkyl radizai, bdptidmailp gubsti-
substituted by one or nore groups chosen, W thout
tuteskyr ene er Mare araupsiplosen, ddtheyk praieenssy fiemy
Co- C14) het ryl (Cl- C20) al kyl, the heteroaryl group
¢ [g]re%’g%ﬁp\tgfa ﬁﬁﬁe groups itself possibly being
o ordsrEbéntsefdivalemeroldis obtained aftgr absisactivnsefna hyiltdgent atom

preference, fromY, it being under stood that this
frasn @rangyalgpbiasical ghesemfroEE one or nore hetero-

LT GAgH Il LR, e s RREREN BASIGITY bho or
| sonef®re groups chawet, withauot preferencegirai ¥al t s t her eof ,
and_ a(|(§5(-)CI1I4F)Jrr\eotchl>Jagr§/il, which may itself be optionally substituted by one
or more groups chosen, without preference, from Y, it being under-
stood that this heteroaryl group may comprise one or more hetero-
atoms chosen from N, O and S;
- (Cs-Cg)cycloalkyl, which may itself be optionally substituted by one or
more groups chosen, without preference, from Y;
- (C4-Cs)cycloalkenyl, which may itself be optionally substituted by one
or more groups chosen, without preference, from Y; and
- (C3-Cg)heterocycloalkyl, which may itself be optionally substituted by
one or more groups chosen, without preference, from Y, it being
understood that this heterocycloalkyl group may comprise one or

more heteroatoms chosen from N, O and S;
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20 thereof. 4. Conpound according to Caim21 having

the following characteristics: R represents a group
w@hw3dmenoiy om -OH -ORe and - NRaRb; and 25 Ra BCTER®6/006643

whi ch nmay be identical or 4l fferent, are independently

chosen froma hydrogen atomand a radical Z, or

alternatively may form together with the nitrogen

Y re@[’%{p&gaat (R8R5E chOSN fﬁrﬁ/q{a}gf;@ﬁ A1, HaRel! %85905tnfﬁforo-

ered rrng possib n|ng
metHuye trifRiceometiyhecarbbryly cag)qmqstethylyorbearngyeihws(m -Ggalkyl,

(Cr- mm&?ﬁq&b‘é}a@&@%i’n%e Getomianl, (EasSenioRs o Grianfic
f
Co)alRT i o' LSRR giy@??;” D5y cyetoatlnl and
Z re;?rfgeﬁiséla group Zﬁ?mmC)??/ 014619 PCT/ EP2006/ 096643
¥ NCrEmaibanne "Reteanho e ks e Rafs sugstffted by
UnSUbt%é B\Aﬁﬁﬂﬁ%rrélu pd BRI, w@h@»@nt Pt%féré?rcer fIBREYENt S a

gr oup | ndependent | ween A, X and D 5
r ep-r e(ferﬁ)&)dkdmydaﬂi@ipfgﬁemtpiy d@ze@e)@ﬂieavlt @rptlabgld)f éelbswnted

or o1 oPLBNG G Mcte Tyl b Ser AT BB o Vi
tuted dgycgry@?/prorn@secg;r)a}weﬁ@gwyl Whe mylt group of each of

pr ef er ence, D represents a bond; and X

r epr etbesegraups itaelk ﬁpsgbtyulpelaatsaibﬁtéwt%ﬁ b¥ONgna% MRES IGKPUPS

of a g 0 al ent radi cal
choseﬂ¥qd5rg‘ mh%i"?:@?eé%) g?yﬁbﬁ,vxnéﬁdnay itself be

opti oomkt%)ﬁetbsdarwbec(d@scgyrmteroaryltmecw)alkps thbobeteroaryl
wi t hout preference fromY; - lq{/ et er

whi choresyp afreashrofibesporaps 'Isge %Hj@%h@ed &y one
nor e h -
bei ng&{m eé ‘ﬁ%f’g? 38 ':'h\g/# ﬁ?ﬁ @feﬁéert%@rega?gfrpgf ;ﬁu%élprg pnder
conprsteedchat this rheteroaet] egroup aneyrsootrisenone em mpreo?;etero-
and S;

atoms chosen from N, O and S,

the possible tautomeric forms thereof and the possible enantiomers, diastereo-
isomers, epimers and organic or mineral salts thereof, and also “prodrugs”

thereof.

4. Compound according to Claim 1 having the following
characteristics:
R represents a group chosen from: -OH, -OR® and -NR°R"; and
R? and R®, which may be identical or different, are independently chosen from a
hydrogen atom and a radical Z, or alternatively may form, together with the
nitrogen atom that bears them, a saturated or unsaturated 3- or 6-membered
ring possibly containing from 1 to 3 heteroatoms, the said ring possibly being
substituted by 1 to 3 groups chosen from Y; and
R® represents a (Cq-Cg)alkyl radical, optionally substituted by one or more
groups independently chosen from halogen, (Cs-Cg)alkyl, (C4-Cg)alkoxy, (Cs-
Csg)cycloalkyl and (Cg-C1as)aryl; and
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- (C3-C8)cycl oal kyl, which may itself be optionally
substituted by one or nore groups chosen, w thout
weeeretehte, fromyY; - (C4-C8)cycl oal kenyl, WhPCHEPIY6/006643
itself be optionally subst4@uted by one 20 or nore

groups chosen, w thout preference, fromY; and -
(C3- C8)heterocyc|oa|ky| which may itself be
I i ne or nore groups chosen,
mﬁﬁ%%ﬂﬂ? pre gﬁéﬁ%@#&ﬁgéﬁagpQ t being understood that
thi s heterocycloal kyl group may ¢bnpei se one or nore
het er oat ons chqseR from N, 0 NsRand 25 Y
represents a radi cal chosen frpgm hydroxyl, thio,
hal ogen, cyano,Qtrifl uoro- net@oxy, treruoronethyl
carboxyl car boxymet hyl or carboxyethyP (C1- C8)a|ky|
&b @ Kmeitute@br GRsabitueed 5! rddiEalCakd ar y! |
C6- Cl14) aryl oxy, (C6-Cl4)aryl (Cl- C8)al koxy, am no
-A-XeRorepriesents lgagroyip; in avhiclz. independantly be re@upﬁ cha8e b:

RO T

fr%H’P%tQG UC%%IRyI aﬁ@%r@ﬁer@lﬂy% Pm@knthraarmar vaptiopiatly substi-
pr ef er ence, é@“ken yl and referably

tt(terzb&e;rse raremﬂre gmps)emsre,n & lP(ﬁf@EPnCBy gAY ofNGror e
rou ho wi thout preference, fromyY,; s -
l:)((;l %;l i ﬂ?? Q)q a(r&s Cl4) aryl (Cl1- C20) al kyl, the aryl
. ég#@séﬁts %aérba%fnt grd\gs BbtHivePaftek éBétfadiib‘hScbed MK@wg@ﬁ atom
stituted oné or nore groups chosen, out

frpneaenemmalemtrr@ﬁhca* chasgen frols- C14) het er oar yI or

(5 S LM e 8 bl 89t ¥ o o

substibts gfb Menlﬁrrthbuﬂw@er@hoemomMSen wi t hout
preference romY, it being_under stood, tha

het'er(&ir%mgﬁtgtﬁﬁ%wm%ﬁ‘?%é ds@Iheepptianady ﬁ@&’éﬂ@ted by one
at o, Chy %?5@{&8@0%3& %ﬁh@ft brafereRgs] fbm Yastt %ﬁ?'tﬁrder-

forrrs there and e enant | oners, diast eFeo-
i sonesteod e¢hatrthis rmtmroarxj agroup cmaynonmpxlsesarhe ortrhereebétero-

and al so rodrugs 15 thegreof. 5. Conmpound accordi ng
to ad pmslghm i and S

EI— |[-r5n % ?G)Egle?FrI%i WN&W"&M bé opdmabstituted by one or
more groups chosen wrthout preference, from Y;
- (C4-Cg)cycloalkenyl, which may itself be optionally substituted by one
or more groups chosen, without preference, from Y; and
- (Cs-Cg)heterocycloalkyl, which may itself be optionally substituted by
one or more groups chosen, without preference, from Y, it being
understood that this heterocycloalkyl group may comprise one or
more heteroatoms chosen from N, O and S; and
Y represents a radical chosen from hydroxyl, thio, halogen, cyano, trifluoro-
methoxy, trifluoromethyl, carboxyl, carboxymethyl or carboxyethyl, (C1-Cs)alkyl,
(C1-Cg)alkoxy, (C4-Cg)alkylamino, (Ce-Cia)aryl, (Ce-Cqa)aryloxy, (Ce-Cia)aryl(Cq-
Csg)alkoxy, amino, oxo and carbamoyl; and

Z represents a group chosen from:
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furan-2-carboxylic acid; 20
5-[ 4- car banoyl - 5- (4- propyl benzoyl am no) - 1

WORWOAOH®IDI! - 2- vyl net hyl ] f uran- 2- car boxyl i ¢ aci BGT/EP2006/006643

5- { 4- car banoyl - 5-[ 3- (4- peri0/+phenyl ) urei do] - 1Hi m dazo
| -2-yl methyl }- furan-2-carboxylic acid,
5-{4-car banoyl -5-[3-(2, 6-d iisopropylphenyl)ureido] 1

o
LISl and R (O OBt seBsthuted by
H- i mothezan mdrey grmtpls)dr]dsenamthautanem@ﬁynbecfrgm X,

S G TR Ay G R

5-[4 ﬁ?ﬂpbﬂor ﬁld% &Wéé??%@ﬁdu@g}é’féaenbe from Y;

Him t hi o- phene car boxylic aC|d

and \CDs-ﬂ)lQ)HrQIMB1@6-F€GI)a£ﬂ2©OQz®)aH@h3the syl group of each of

oyt ) e os s TSR el g st Pl By ok shof orbtes

the %%%éhlwuthaw;%mrbﬁcéorfm\mmdeof and the possi bl e
enanti oners, diastereo- iSoners, eplrners and or gani

or -mi(GetCls)hedenoarylher é@s—Cm}h@tquwl(Cperw@lbxl tbﬁ h@eroaryl

Egﬁ;fﬂﬂﬁggg) lé%gﬁ Oﬁ g’}?% r&g’ﬁﬁg IIS%& PO :}E@ﬁé Bgﬂbaslt{b%ﬂgﬂéd %y one
char agtRbre efolps theder Wﬂmﬂmréfe‘k@nw foorep¥r #cbeing under-

accord- ing to the scheme: % SH S NH A- X- D- COR
N=C- Atoettimairthis hpteraaryiaraup imaygPEPIse oeyRf myts hetero-

as deaﬁ H %seﬁf@rﬁ'l\mé gshaw ng the sane

defi n| ion as ded aboVe, with the exception of

the possibhey tautsyrericafdrmaltherscd ariuietmpmsmblefermnterrmp,t diastereo-

derivative on a nitrile derivatiyve chos

iSOM@Fs. cPPIErs, ansl QEARC QF dNiNera]esalts e ﬁo%é 30 aprodrugs

l'vent in the 15 presence of hydrochloric acid
I'ntroduced in gaseous forminto the reaction

5. Compound according to Claim 1, chosen from:
5-[5-(4-tert-butylbenzoylamino)-4-carbamoyl-1H-imidazol-2-ylmethy!]-
furan-2-carboxylic acid;
5-[4-carbamoyl-5-(4-propylbenzoylamino)-1H-imidazol-2-yimethyljfuran-
2-carboxylic acid,;
5-{4-carbamoyl-5-[3-(4-pentylphenyl)ureido]-1H-imidazol-2-yimethyl}-
furan-2-carboxylic acid,
5-{4-carbamoyl-5-[3-(2,6-diisopropylphenyl)ureido}-1H-imidazol-2-yl-
methyl}furan-2-carboxylic acid;
5-{5-[3-(4-butylphenyl)ureido]-4-carbamoyl-1H-imidazol-2-ylmethyl}furan-
2-carboxylic acid;
5-{4-carbamoyl-5-[3-(3-phenoxyphenyl)ureido}-1H-imidazol-2-ylmethyl}-
furan-2-carboxylic acid;
5-[4-carbamoyl-5-(4-propylbenzoylamino)-1H-imidazol-2-ylmethyl}thio-

phene-2-carboxylic acid; and
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medium at a tenperature ranging from-10C to 25C, for
1 hour to 72 hours, which conmpound of the fornula A2
WO 2000687 t ed i nto a conpound of the fornul a PGI/EP2006/006643
according to the scheme—N N2 H2N O S A-X-D COR
CN H2ZN N A4 \-A-X-DCOR 30 HNH A3 HCI A2 20 in
which A, X, D and Rare as descri bed above, by reacting

o B4 oL R RinGR 21l (BRI NIEEHRRIDRFRAD- g

ence of a

Leﬁ'lemyqtm-emrcngle?g -darboxamide, tenperature to the
oi ling point of the solvent under cqgnsideration,
the mlbi%g@‘éiemﬁrmf%@ﬁ thaegefandotheness! ezmwﬁl%féag'astefeo'

|somPFsT/ %F a%ggla(?\%g@%mc of in Pél' QR th¥rédfPiapat &0 IBratirugs” of

ection reaction, er standard condi- tions
thesklaompdmdshose ski | I ed |n the art, according to the
foIIovvi ng schenme: OO0 H2NHNZ2NI ">A-X-DDCOR 2
"}-A-X-D-0O0OOH N N H2N H A3 deprotection HZN H A5 5

to gige qﬁ’r’&@%‘qﬁf‘ﬁwe '#Eedkﬂ'aﬁan"bf Qc@ﬁfbd&n@r 8s Qﬁaﬁned |n Lany

defi ned abov e conmpounds of the formul ae A3 and
one bbChaimg 1 he 5s eharscterizgsbinnittat afcqmnouﬁd)AﬂuB@r€D§iradr18000rd-
represents a hydrogen atom - or converted
ing téﬂﬂ?%sﬁh%ﬁpound of the fornula 131, according to the
follow ng schene: 10 0 ~é—ﬁl NH

— S —_ ) — '

HCI
A1 A2

in which A, X and D are as described in Claim 1, R’ having the same
definition as R defined above, with the exception of the hydroxyl radical,

via the action of a mercaptan derivative on a nitrile derivative chosen
from A1, in which A, X, D and R' are as described above, in a solvent in the
presence of hydrochloric acid introduced in gaseous form into the reaction
medium, at a temperature ranging from -10°C to 25°C, for 1 hour to 72 hours,

which compound of the formula A2 is converted into a compound of

the formula A3 according to the scheme:

NH H,N 0
..
, | HN" NN
@As A—X—D—COR CN A4 | >—A—X—D—COR'
_—>

HN™ N
A2 HCI N H A3

in which A, X, D and R’ are as described above,
by reacting the thio imino ether A2 with the aminocyanoacetamide
A4, in a solvent, in the presence of a base, at a temperature ranging from room

temperature to the boiling point of the solvent under consideration,

and compound A3 can then be either:
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N HN N HN "}-A-X-DCOR 021 "}-AXDCOR Hz2N H A3
HN 2 HBI ~O H2N N :~-- deprotection | }-A-X-D COON
wobooHoB2 R2~O in which A, D, X and R are aBCT/EP2006/006643

descri bed above and R2 is BB—defined in Cdaim1, 15

via the action of an acid halide of the fornula

Hal -COR2, in which R2 is as defined above, in the

pres -
> b raRrly SUpRiic a RepfeEndt rdR¥en, ifiad SEHMAR! cond
tlonstlmmm twthagenkilled indhe @) acédriind tntheciohowingt saeshe:y
deprotected to conpound B2 accordi ng to known
dgpr ot ecti on met hods, 20 the conpoufftls of the fornul ae
dBZformngthe set of com ngs of the

Ne- A +X-+HD-WTOR' R1 representg\lth '?-op(p-xMQ)—CQOH

FFR N14619 PCT/ EP2006+0866642> - 5

al't etthat i veA$ conver tepratedtiona corrp?ouncHof t héAg or nul a
, accord- ing to the following schene: OO HNNR?

N=C=O Hi2ZN N~-A-X-D-COR' 2 "}-A-X-D-COR "' 10 HN N

to gi{?@ NohpouHd s, itviich N, B Shd K 48 4 deicd S5dveN

the compounds of the formulae A3 and A5 forming the set of compounds of the

formula (1) in which R! represents a hydrogen atom;
| 2 or converted into a compound of the formula B1, according to the

following scheme:

(@) Rz Hal ()
H,N N Y H,N N
[ N‘)—A—X—-D-——COR' o) | N\)—A,—X—D—COR'
—_—
HN" N A3 HN N
A B1
o R* Y0
HZNJ‘jIN\>—A—X-—D— COOH deprotection
HN” N
H B2
R* 0

in which A, D, X and R’ are as described above and R? is as defined
in Claim 1,

via the action of an acid halide of the formula Hal-CO-R?, in which R
is as defined above, in the presence of an organic or mineral base, in a solvent,

or alternatively via acid-activation methods, using coupling agents,

compound B1 then being optionally deprotected to compound B2

according to known deprotection methods,
the compounds of the formulae B1 and B2 forming the set of com-

pounds of the formula () in which R! represents the group:



21 ~-AXDCOOHHNN H R2C2N""~O HS5 in which
A D X, R and R2 are as defined above, via the
wa@ewrometd the isocyanate of the formul a R2- Ne@EHEP20061006643

a solvent, at a tenperaturggzgranging fromOC to the

boi Il i ng point of the solvent used, conpound Cl then

bei ng optionally deprotected to conpound C2 according

to known deprotection nethods, 10 the conpounds of the

formulae Cl1 and C2 form Re set of com pounds of

the formula (1) in which represents the group: H 2

NR O 7. Process accordi@ to Caimé6 for the

preparati on of the com 15 pounds of the general
» for mgralidrmataestp cohvgtddin ai gdrpsutill bftheVibirablaFC 1 eidddrd-
. sents the group -NRaRb, starting wi th conpounds B2 and
ing tethefoliguingseheeve, according to the fol | owi ng

reacti on schemes: WO 2007/014619 PCTHEP2006/ 006643 -

5 00 Ra R %NH2N NN H2N " >- A{IX- D- 000H 30

A M-D--\<  HN N HN N20 O KN 2 HH OO
H K N2O \RER- b 92 HH OQ
2a I \)__A__x_D_CORI 441 3 I A X D COR
HN" N C1
A3 R
0 .
N deprotection
H.N
2 | Y»—A—X—D—COOH
R2 c2
V)
H
5 in which A, D, X, R and R? are as defined above, via the action of

the isocyanate of the formula R%-N=C=0, in a solvent, at a temperature ranging
from 0°C to the boiling point of the solvent used,
compound C1 then being optionally deprotected to compound C2
according to known deprotection methods
10 the compounds of the formulae C1 and C2 forming the set of com-

pounds of the formula (1) in which R' represents the group:

H
YN_RZ

O

7. Process according to Claim 6 for the preparation of the com-
15 pounds of the general formula (1) according to Claim 1 and for which R repre-
sents the group -NR®R®, starting with compounds B2 and C2 as defined above,

according to the following reaction schemes:
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HNNHNNNZ2I "}-A-X-DCOON 30 21 N-A-X-D~ HN N
HNNO R2OB2 RRFIOE2 via the action of the acid

W@ R0oio14e under consideration with an am ne, SPOIEPRINGIN6643
m xed anhydride techniquegf4 or alternatively via the
action of coupling agents. 8. Pharnmaceuti cal
conposition conprising a pharmaceutically effective
a nt of at | east one conpound of t@e formula (1)
defffned in any 10 one of Clains 1 tlp 5, or obtaln b

HgN Nog tQ the process of eithépND N7,
and gne’of T O PR RHceTTTeM Iy acce \gl' XD _g

ext pi Hnts. 9. Use of a conpound ofH herorrruI a (I)O
Ra . acc rding to ?#y one of O ai m;,-?1 5, or obtained
corging to e process of eit \Nof o ai ns 6P3nd 7,

15 as a fructose- 1, 6-bisphosphatdbe inhibitor for the

preparati on of a medi cament for the treatnent of

pat hol ogi es associated with insulin resistance

spndrome. 10. Use according to Claign9 for the a

t eat nent or preventl on of pat hoINo i es associ ated '\ /Rb
ces gl en storage di ses u

r\%éi' ra/%ggeases 35es, i ncl'%dl n Ié_£| s
ocardl aI i schaeni ¢ acci dent skINf o t he treat
preventi ogzof type Il diabetes a di seases_as-
R @ted witH“netabol i c di sorderR?* soch as

hyperchol esterol aem a or hyperlipi- daem a, which are
exacevidah@dctign lof the acidudhloridarliadenconsjgeratpy vdénam amine,

or using mixed anhydride techniques, or alternatively via the action of coupling

agents.

8. Pharmaceutical composition comprising a pharmaceutically
effective amount of at least one compound of the formula (1) as defined in any
one of Claims 1 to 5, or obtained according to the process of either of Claims 6

and 7, and one or more pharmaceutically acceptable excipients.

9. Use of a compound of the formula (l) according to any one of
Claims 1 to 5, or obtained according to the process of either of Claims 6 and 7,
as a fructose-1,6-bisphosphatase inhibitor for the preparation of a medicament

for the treatment of pathologies associated with insulin resistance syndrome.

10. Use according to Claim 9 for the treatment or prevention of
pathologies associated with excessive glycogen storage or diseases, such as
cardiovascular diseases, including atherosclerosis and myocardial ischaemic
accidents, for the treatment or prevention of type |l diabetes and diseases as-
sociated with metabolic disorders, such as hypercholesterolaemia or hyperlipi-
daemia, which are exacerbated by hyperinsulinaemia and hyperglycaemia.



