Novel i m dazol ecarboxam de derivatives as

fructose-1, 6- bi sphosphat ase i nhi bitors, and
woten/opagsaut i cal conpositions conprising sane PCEEP20(6/006730

the invention The present invention relates to

I m dazol ecar boxam de derivatives that are inhibitors
methr, f GE OSe 2 L. (16 PESRROEDNALASE, 1  LErdhgviIe Eﬁi@xh%hmm

thereof and to the therapeutic use thereofin the

treatment of pathol ogi es associated with insulin

resi stance syndrome. Technical background "D abetes

mellitus" (or diabetes) is one of the nost preval ent

dis eases in the world today. Individuals suffering

Summbryashti mbettem have been di vided into two cl asses,

. hanely t Lasul i e den .
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agents, BuiEPDAY valdiotan, newdl imerdegainesas well abptaesssieps frusaid synthesis.

(NI DDM) accounts for approxi mately 90% of all
di abetics, and is estinated to affect 12 to 14 mllion

Backqaﬂmhtoﬁtﬂennwm.ouni ted States al one (6.6% of the

The ey eratain SrRANS Ay OF 4R CH) paeypralh i o geca-

peptidé AnglofsHgm Ilt6 tlﬁﬁ bkﬁt@ﬁ@tbe\éeigﬁnted‘ﬂrm heslatisisaitritattexdtova mlhmber of

a variet co i.cati i ncl udi
physiofakpbaeianar i ieedda Lie SRAIeas! PERY RSl Mehy of these
mechdhRkY Sreahitixlizad By R Ibingiay oy Angiotengindl vthe Gungintensin receptor AT;.

di seases, such as coronary heart di sease. Nunerous

studies in animal nodels show a causal relationship
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zolasa&ﬁﬁ‘éhd ‘élﬁprﬁaﬂﬁh Bywlcking of tme Hindisg aitd thesdesractvatian eftthe AT, re-
his relation

shi
ceptor, i 470 BRI T & BB B PR PPCA TSEBR S T1esP R s compe-
rable ddrrﬁi@uﬁas R tHelcPERBINMY RFSIESEDHsthgifterisie i @eceptor antagonists
nplications if tr&% are sub%f&%ﬁcg to tighter
or m°'§|’9%eci\§%a§ apgiotensin reePRiAt RIPCksS Fs al so expected to
benefit N DDM patients. Current t her api es used for the
treatnment of NI DDM patients | ?P&e bot h controd na,
Except for EUPFAER. i HROTREEN NG SARESASI7Y Ihe BeRjapgp compolnds skiare a com-

mon siridt@iay Riatur@ ih theifbish of & PRafibRYreldd thedNoilbihg paitahtesmua A,
usually a strictly controll gﬁ regi men of diet and
\

exerci se, singce an over ng nunmber of N DDM
patients are gverwei ght or obese ("67% and since

| oss of wei ght\ca iNsulin secretion and
insulin sensitivijty,
Nor mal i zati on of bl/o

ad to nornogl ycaem a.

than 30% of these pdati en dye to poor conpliance and

poor response. Patients|bs ¢ring from hypergl ycaem a

not controlled by diet abage are subsequent IQ& treated

with o insulin or oral hypoglycaem ants. ?1
where mﬁeﬁﬁﬁﬂid Itdeﬂﬁdrcat§§ tHd ;ﬂa&ﬁofr lﬁhdjhg td mulreétmiyﬂremremmar(d/hlch may
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sul fonyl ureas | eads to a ffective reduction
compapi CRROTF BRIPY YHSVE SHCtp G TSR ELH oSS Angm Lo ot be
mentiofRa/spedificdih @i apycaseat i ents for whoms di et and

sul fonyl ureas have no effect are then treated with

daily insulin injec tions in order to establish

~adequat e gl ycaem c control. Although sul fonyl ureas

represent a major therapy for NIDDM pa tients, four

factors Iimt their overall success. Firstly, as

i ndi cat ed above, a |l arge proportion of the N DDM

popul ati on does not respond adequately to sulfonylo

urea therapy (i.e. primary failures) or becones

resistant (i.e secondary fail ures) Thrs |s
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cose takes place in fewer

s I T



ease is characterized by increasing FBG | evels and

decreasing insulin |evels. Nunmerous clinical studies
whawe/oatssenpt ed to define the primary de fect PCwBP2006006730

during the progressive increase in FBG | evels. The

results of these studies she@-that excessive hepatic

gl ucose output (HGO is the first reason for the

increase in the FBG | evels, with a significant

PCT &5JiiE&t tW@"Og/?%fEfb dEE&Abasd d: &fés@ q&ﬁh%‘?ﬁ%nﬁ%@tur@‘b‘? intermedia-

excee Kol t erman et
tes usgful wgg;rg sy(lt_t@g@)of the ERmMIAN, mgemtdetge fipal pt’@mlace(ulngglao active com-
s ed f akdo
P e S b ) VAt TRERE R RuRiis of an alce
hyde eftheffiersiuletl fr om 3-carbon precursors
(gl uconeogenesis). A large nugber of radi oi sotopic
studies, and al $p several Qtugies using 13C NWR
spectroscopy, show that gliucorleogenesi s accounts for
50%to 100% o & ] Nproluced by the liver in
the post-absorptivs eand} t hat the gl uconeogenesis
flux is excessive gl d) in the case of N DDM
patients. Magnusson & Adin. Invest, 90,
1323- 1327, (1992),; Rot hma al ., Science, 254,
573-76, (1991 ) ; Consoli etzdal ., D abetes, 38, |
550- 557, (1989). d uconeogenesis from pyruvate is a 0
is deshiilggd whick @ﬁmahedebtmdyuNhMUsphmhbm;ﬂchMctiwe gubstasces such as

even e ven enzynes ca S ver i bler .
the ARREEC0 SBREER a2 SO MBRHEE Tre N HNER Eedr i pS g termedi-
tes. glycolysis. Four en zynes catal yse reactions specific

to gl uconeogenesi s, nanely pyruvate car boxyl ase,
phosphoenol pyruvat e carboxyki nase, fructose-1
In a readtidn dﬁﬂ'tmisﬂ a3 2005/0 14608; tﬂ&ferﬁd@ pazjubedfahe forfdur bdbtainable

flux is ro | ed .t hr ou hou |o
atter cidafioh 3 8 THHEY e PESERY In e desy oy frbe Temignis used in
subsetjbenteadyuties ahivadtion afiod eya@plehwitic rvatisgondi ng steps in

the glycolytic direction, and by substrate

avai lability. Dietary factors (glucose, fat) and
Whenhbe HIdBBﬁde( ofrthel Formulapl is pagrutTed @hd @86@ iri theGubsequent reaction step,

i, SR by S L e P BLS  SASERIRSS of e,

that ispop tessee it hay beea rsgapiied)as eortiepleds i use sﬁftﬂaldehyde in “wet” form.
post-transl ati onal mechani sns. Anong the four enzynes
specific to gluconeogenesis, fructose-1 , 6-

A probifera ihbe sbirtd b¢ tHe plesentatvéntioh & i fimded ysv lraﬁrovEtBBafbesé and/or

uitable target for u eo
interm i (4B s P ety & Bap g el s gepesialy
valsar@hythaes esbewalyhadefulddbumanufactaring prdcBBesah Bhlindustiat sésle.
a main control point (netabolic switch) for
determ ni ng whether the nmetabolic flux is proceeding
Generalddsdptibnr gfaheé mweotdorgl ycol ysi s or gl uconeogenesi s.

thas 7 830 g o syroriga bl Theiiroesiean e sl Mprecsypn(2Sously by
using R&t\s&ﬂ thed aldéhydeJof tﬁ'él&ﬁmu:]aal that, rgga’ﬁ;\ggﬁcor(vbﬂﬁﬂﬂy alldw ol e the

C
aldery@R iy PERT Hie Biavsub Pt BRAUSRBIp{Eah SPREY o9 and even

better hamdlieglih thifFmadlRskiridg PrédespMisphad 6 d@g@ dstHe@ohip@dund of the
nds tao

formulgllll m%@%flt%@%élheeetgﬁ‘?@tq n & yéﬁ%gna%mpﬂlgtcp@pﬁgpggeoharmacophore of
the forirule Aishows abaveebyph %@od&e racesramgtte the iNaEntRAGHichésmprises the
reported that fructose-2, 6-bi sphosphat e anal ogues
i nhibit FBPase by binding to the substrate site. J.
Med. Chem, 106, 7851 , (1984); patent US 4 968 790,
(1984). However, these conpounds show rel atively | ow
activity and do not inhibit glucose production in
hepat ocyt es, undoubtedly on account of poor cell
penetration. Numerous fructose-1 , 6-bi sphosphat ase
|nh|b|tors that are useful in the treatnment of
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bei ng substituted by 1 to 3 groups chosen fromY,; Re
represents a group chosen from - (CC 8)al kyl,
W@poiromeEBl y substituted by one or nore groups PCT/EP2006/006730
i ndependently cho sen from hal ogen, (C-i-C8)alkyl,
(CrC 8)al koxy, (C3-C8 )cyclodlkyl and (C6-Cl4 )aryl; -
(C2-C20) al kenyl , optionally substituted by one or nore
groups i ndependently chosen from hal ogen, (CC
manu@cﬁlrEﬂf an Gr%ﬁ\@@b‘b@% fofrﬁ@la%%fdrﬂﬁlhky kaftarddBusfthe form of
)aryl ; C20) al kynyl , optionally substituted by
a saltggrpesiallyg @'ed?@nl}ﬂ% '4‘ ne@WeReleW: | y chosen from hal ogen,
(G -C 8)alkyl, (G-C 8)al koxy, (C3-C8)cycloal kyl and
(C6-Cl14 )aryl; - (C3-C8)cycloal kyl, optlonally
Such §eﬂt%@rret\@ne§!ably erfebe Arieghvery gpaxement b pegdheir usg inydry form in the
subse‘éq'i]@ﬁtesﬂe;g Emmlr Q%F& wéﬂ&&ﬁ‘)e@l pr¥tes@Ndadif 16vE) bF abunts of im-
et erocycl oal rising one or nore
puritigsetueh @atstrrting madesialy ind Rlubngaﬁat le;eaﬁedlewﬁ|a@déhl|1%/famhtatmg the
hosen
use o B e e B T R T i e
optlonally substltuted by one or nore groups

The sh@?@f‘g%ﬂ%@?@d% C%;?g? ﬁ)ﬁ]\ufaz I%Qead% %b)B%r?dfl%d&)é@re&,mé%sponed, proces-

sed agj/onteagtedtn darge emousisallkgy akawter sptz@q@'enw)eactjqns ¢ gebyreductive
aminaﬁ)ﬁl d%é%’r@&)dar{oﬁélagd g%to@% )rélgllrln)%gélﬁg:?t 1 dn e%r' %uahél% th obtainable
consegpiive :g'pduspsthua Grcilfatingean ¢gonohus and fasdmsaWanducts and thus less

waste%r&?&‘éy %ré] égrj vg{i\@b?gﬁ% e&tﬂ&tfés ?&I?{% K%l a/' &nggd Eé)rocess design.

Thus (reﬁccmwpat%ba%mamu agyantggenus mioekssCo6- G 4) aryl (d-C
8) al koxy; - (C6-Ci 4)heteroaryl, optionally
substituted by one or nore groups independ ently

Detaileth dgsatiption of theiipkgntibgdr oxyl , t hi o, hal ogen, (Cr

The 1%?}@%&2&%& gir &P%jS%(?ﬁ%g}h&ﬁfor?&é%ﬂ%%&e% a sgé'r?gan aldehyde of
the fosn@@a @, 4) aryl (C 1-C8) al koxy; and - (C6-C
4) heteroaryl (CrC 20)al kyl, optionally substituted by

one or nvrr"groups |ndepende Tg ﬁ R+f rom am no,
hydr oxyl , |thig ILRGY " (Cor C 8) al koxy,
(Cr C8)al Kylt no (CG Cl4 )aryl,
(C6- C14) arjyl g%y ‘ | (G -Cs)al koxy; Rl
representc(a gro hydr ogen at om and one
of the fol|l owi ng B esents a radical Z;
-A-X-D rdpresent | i ch, independently

bet ween A} X and D: $ s, W thout preference,
a bond or fa dival ent gr owe=o ned after abstraction
of a hydraegen atom froma non | ent radi cal chosen

from - (Ci-C2o)alkyl, optionally substituted by one (IA)
ora ta?ﬁod?af tﬁec%P W rSHPRAI™" i¥vh (BAsH gnﬁ’& AT, 92”%84 § bPE) pYefetably 1, 2 or
C20) al Kenyl , optionally su stltuted y one or nore
3, cong:mmqgsforrimg and nsnlatimgtﬂalcpsamffemm rmjuttbn@mnvnsing a compound of the

e o B 5 O o

(Cr C20) al koxy, optionally substi t ut ed by one or nore
[Kat]" Ol prererdbnps edtionddibaed frBreitasaa eRe of AIRAN fetal t&liorfs, such as
20) al koxy(C -C 20)al kyl, optionally substituted by one
lithiump sodiome pgtassipe, oiidiem, orwesboutn pikrarteatkel nfetal watipns, such as
GAQMA ' -
magnés%m 5 O%J'ﬂégtc olnlérg%r t%‘?ﬁ:hﬁ@'lal bzgr %ﬁghﬂ%&%ﬂ%g#}@?\e@%ﬁns and
galllun(t gat:c@sza):auqutrommjmem metaBdiarh kyd periodic tablaldf glements, such as
substituted by one or nore groups chosen, w thout
preference, fromY; - (CC 20)al kylam no, optionally
substituted by one or nore groups chosen, w thout
preference, fromY; and - (C -C 20)al kylam no(GC -C
20)al kyl, optionally substituted by one or nore groups
chosen, without preference, fromY; D represents,
vvlthout preference a bond or a d| vaI ent group
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chosen, without preference, fromY; X represents,
W t hout preference, a bond or a dival ent group
wW@poaloosall af t er abstracti on of a hydrogen at onPET/BP086/006730
nonoval ent radical chosen from - (C6-C 4)aryl, which
may itself be optionally subdtituted by one or nore
groups chosen independently fromY; - (C5-GC
4) heteroaryl, which may itself be optionally
molytﬁié’ﬁﬁﬁi Ml"lg@fénb%\a‘ﬁﬁgnége iFBh ScobbR Uticket, %ﬁﬁé‘r FindenRNeabsituted or
fromY, it being understood that this heferoaryl grou
SUbStM?d@mfb@n'B@ BN € e amEIon R I5suksiB deth ammaRiug cglions, such
as m&H, &, tri- drprérefabhr b dtilted %hfdﬁldmﬁaﬁdrﬁ%ﬁer@%e substitutents
optional ly substltuted by one or nore groups chosen
are piefriapkyipigani¢ (nofatigmbyund V'@@- carpw) el @'2&19 wayiyfor exameie, be selected
from SRV, éﬁc?lecLsf Cb@moﬂf((jﬁéoé}ﬂl LUc'fé’sbl% hd ub_ﬁ%r ﬁy@lféearwwﬂpéﬁ)m ring

groups chosen”i ndependent fromY;
atomg, @Byl @Eiiyhevhareio peyl gad iajky! awﬂprghrahby% IU§t3<|j¢f|r1§é cycloalkyl, such as Cs-

it
G o R T RPN HOBR, (SR ot israby o oy gomea
heteredyiclyl weer@rrblafyem@mlw;nrefgrampls mwmemoate@ epantidly seturted or fully sa-
ag.o0 f I
il P U0 ol oy B ol BT Shferabty up o
threering a:tamscanebetercﬁatoms M}dﬁpcnwntlytmle@tedﬁmrn gitiegen paneeferably oxy-

gen o‘ Ebl&dgi@é&%ﬁﬁ%@ﬂﬁfky&% it )I(@ g%%%pl¥lén %)()ﬁ ?Eé/;:)refe(r@l&as just defined,

or thegjrainieoiuy) nifroge Blax Ibleypaatnfraoing, €8)- 8% paltaf plhetgraay, e.g. an unsa-
) AL Y: ] C | oy

) B5AOBAHGBUL i Bl g 76K Pt 620 o

atomsawherieitoat ledss ophopreferabdy up ¢<atrtna¢my1|g at¢ras @re hetero atoms indepen-

dentl;é%eg(%cﬁ% ﬁﬁ%‘n];rﬂg nEJéF ér%gég) ls%‘f{%’ WF tlfué F%L/rso (tlgtgt Ieast Qpe ring nitro-

gen iseprebetor ne by tvvo vi ci nal atons aI SO possi bI y form ng
with these atons a nethyl enedi oxy group; and Z
represents a group chosen from- (G -C 20)al kyl,

A catnopprcmrmmg massum tan be edy moecuﬁ salb pr aoa@rgembpsgerhremreferred as
wi t hout ger ence, al kepyl

-C 20
a salt i3 Paﬂﬁlsfa&t/ ﬁﬁﬁt?'t(ﬁﬁ%ﬂz'aw 0B éor n% F@t' &afs 2heesibed as pre-
ferred‘%ﬂo@@ﬁ&r LFH;S ?@8@9% sLbQfutEd afnmoriGrA catoh Eé‘aéﬁ as descnbed for a

tuted by one or nore gr
catlonvvl@l]?) Uds prefdregdeatarre), fespatidily an 4461 additich salydf aDWea(kCﬁ‘géhlc or inor-
4)aryl (Cr C20)al kyl, (C6-Cl4)aryl oxy(CrC 20)al kyl,
ganic @cig. e@g; o3 gaRpopic apd(;;r_: SRIAte pcps;@cgyy algeyonate, or more preferably
a hydi(oqgére%@c@fh}ﬂlaq@éé]( X a@r c%ﬂ)w@nkéféoho(a@sﬁ tHe aniéh Bt él%ﬁ;matvc ali-

20)al kylthio(C -C the aryl group of each
cyclic; afegatigralipfidici alicyplic- Q"Pba%%@' rsfeyatdxeaﬂ Q"@%§Pf°90?'e§a%’y°f which
may p?é\‘%réy y We%;ﬂfo%do%d?@ BFé?Qrab&JHlBUﬁ cadtb&H StorRNE @, tH‘er &Hion of an
het er oar G 4) het er oar y[ (1
alkyl amh@! wwn un(t@@ qreferatdy ep &asv{e@@(@n HoHp aMRIA preferably e.g. the
anion Q)ﬂgheﬁ\zﬁ%h&t &ﬁQ%I)’éré(arefgrrgg)ﬁkg@?vﬁr@l@na‘?ﬁéﬂanlféd| a))(é@o @ a metal
4) heteroarylt 2y %/ 4) het er oaryl s
that isicapablpAf @qqtlng@\(l th@t@@)zg kgroton; ﬁ@crh@q lghigm, sodipip or potassium, or
a met&rig)dﬂd@fsu%ﬁ%g iiffiurh MG @G SBURM fydRiB f caRASA HYEYIDSH dGminium
stituted by one or nore groups chosen, W thout
hydridgr ef erence, fromY, it being understood that this
heteroaryl group may conpri se one or nore heteroatons
chosen fromN, Oand S; - (C3-C8) @gcl oal kyl,
A solution coBIpE§iBg @eﬁqaanopmd of Q@)farmw | ap sBowB plgve a5l & gatipoyraviding

materfal g&rﬁ%@sa‘itggs&gﬁ%s%lﬁ)atf%ye?ﬁ%@%é%a_ C%éé%ﬁ%&g\%ﬁ( &C

(C3 C8) cycl oal kyl (Ci - C20) al kyl t hi o( Cr C20) al kyl, the
cycl oal kyl group of each of these groups itself

possi bly being substituted by one or nore groups
chosen, w thout preference, fromY,; -
(C3-C8) het erocycl oal kyl, (C3-Cs)heterocycl oal kyl (CrC
20) al kyl, (C3-C8)hetero- 25 cycl oal kyl oxy(Cr C20) al kyl ,
(C3 C8)heterocyc|oalkyI(CrC 20)alkoxy(C1C2o)- al kyl ,
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The bases that can be used for the formation of salts
of conpounds of the fornmula (I) are organic or m neral
wha®e®065The resulting salts are, for ex anpl e, PETIEP2006/006730
salts formed with netals and especially with al kal
metal s, al kalineearth netal sSand transition netals
(such as sodium potassium calcium mag nesium or
alum nium or with bases, for instance anmonia or
The ﬁﬁﬁé‘ﬂ%fyth@ salt & tHd ﬂMu%%‘ﬁéfe(racﬁfF fhi@s p Qc@tﬂﬂlyd@égl\)ﬁ?% a compound
triethyl am ne, piperidine, perazi ne or norpholine
of thgforpyla lhard @ aaﬁqnofoa@mssmagﬁﬂawlrt PNe sANiNAEss selyeril ersdiluents that
dlssoWéQhHIW ﬂ‘%}/ thEe WaEé‘ a?@dﬂ@e@lrﬁmgi (?r élé\{;lé?éh t%?n erature, f?r example in a

3-am nobuf anol “and 2-am noet han e |nv ntion'a
tempe@tie gange of frenc Abguwi|-18& °E€ doabeyt ﬂ%@°q, ineefeeabiy &Qmoappgcbxmately -
oI { b
S0 GSATBARILPARY (SRR o B Bk A raure, t fom
-20 t@ 4p °C. Qr atmeflen lemyperalutearindeavacium, eg for concentrating the solution by
remo?@l_lgo_T Bo@%entgo nd?mt ﬂlaHMI'\erJ[ a%ngt?s:pgréfec f‘%'ge%x ’mpt%yrzd(e_[)ap r%g?% or nitrogen
atmog@hede (SJI-(-)- rral ic acid, (+)-canphanic acid,
(-)- canphanlc aci d, f°- -)-1
b e Ydi , i
Durin ]‘She dh ?Ina%lid?h -ng?c&a ﬁ% oa‘ri’lg@flgc&géﬂ%a %m? cation forming
matemiéw ?tl’cmsie oartialipor qomplﬁtellx{—#oy eampleny lapragueous solah;:md addition of
an aIEbI"o'late '@@%ﬁ& ﬁﬂgdres&f (" tHe mg%ﬁ bf fl'ﬁé Gicofidi ﬁydr&xyl anions.
C re of two or nore

d, L-tartari cid
Prefetabé)r dlogf sol@ntisa¢hasen rseéhamvp spich seantion takelsIpjadee used,
for exanpl e quinine, brucine,

The s@ﬁlent]s rﬁg’)‘ﬁﬂé ¥él@¥l%ma%de)tﬂ%§§¥4eﬁ%r{é% dpekifidally (e.g. in the Examples) or,

-)-ephedri ne
for exymrplez water, p@mrﬁéﬁmlhyrgamﬁ%mts for examplerentensi siech gsHpwer alkyl-

lower a@!’é@uﬁéﬂes é}hkﬂg Iﬁ?f%@é&gé ?gn% 99? Qéé Eﬁl@éﬁb Pﬁ'lers for example

dlethsé eﬂ’@r rgncyghc et @flspﬁ)é ﬁyﬁimizlelieﬁraiwdrofur(asy op H@nqmeg liguidrappmatic
hydro@érb@% ﬁcﬁ%% I?éfllfﬁ?en&ry ounﬁltmg{ s@ﬁﬁ‘a%tayétgin% g%r}’nated hydro-

nor e her eo ormu
carboas.s%g@t&@nb@@gnemeww nglichigsidesf 1 Ewe@@r@eihmmmrwwm acid

amldéseEL'Rh £ o, Onﬂ%gﬂé of QIFAHNIRWHiGE cg%e ﬂnear r of branched

adm ni stere patient, are cheni
hydrogargpagyistieh g cmiﬁlwaﬂeohaxane neISDDQretab@cw prerferabb/oalmhmi such as
methé?'fol te%‘farfo@& il & 2(-;5r)opar# #r%nxﬂﬁ@é%o%‘?%ré EL+rP£‘onvérl1§. Such
terns used ave OW ng mean i ngs, ess
solvents @r selvent roiKEss g 8'50 berused én workinda." denot es a
I i near or branched al kyl radical. Anong the
The rédetibn & M@ fdnatiorR e tﬁ@%&t%taﬂ@%la@é Bﬁ@ét@rlul\ Yhebﬁlutlon resulting e.g.
menti oned, in a non-| manner
in theézrﬁ?pltat@pdﬁyq salf gfotppégwula [lfg,tgnd/orgémamjaplsq place durlng the isolation,
e.g. diifld eipoYationRE WM/ ke, BESMh (o @CHﬁYrkng &%Eﬁrhtratﬂﬂqg Smaller yolume).
hexadecyl and octadecyl radrc term enyY
denotes a linear or branched hydrocarbon-based radlca
The |s%%bﬁ'oﬂb'%glt Qf‘ﬁweQBrnWéﬁ %arlr' Be erﬁtdu(t) Ugdérr} Adie cgﬁmlgrﬁ that are
| e bond. 0) Al kenyl [ caia Ha %
knowm&ﬁtﬁgoﬁwﬂay fP lawwﬁtomam pmgdwsﬁ ﬁeﬁ stapsce. gdee'@@ﬁ@ ffym the group
comprﬁ%rlr%{)bl?t rﬁ:‘ﬂﬂv‘mte@% dlgtnSﬂ‘tYdrr (e" texﬁ’aﬁf&yl ’negﬁgﬂzggoﬁ rE‘)‘)ﬁtalllzatlon re-
P nt - 3- enyl d pent-4- en Icals; -
crysta laqaq@\nwgesm@h@gnaiogrpp,r@alevgpormqn@m filtration, washing, cen-
g e N e HeSE ol iR paftal 8 Hififie @ aférallaf Bf one or more
solvergspiesanl the additipncad igssipolar selvents tqerrenxtwgmtu mgre pakar snlvents
the formof a double bond. (C2-C 20)Al kynyl radicals
that may be nmentioned, in a non-limting manner,
i nclude ethynyl, prop-2-ynyl, but-2-ynyl, but-3-ynyl,
pent - 2-ynyl, pent-3-ynyl and pent-4-ynyl radicals; -
the term"al koxy" refers to the term "al kyl - oxy"; -
anong the "hal ogens”, nention may be made especially
of fluorlne chlorlne and bron1ne - the term

g, s L T Y 1



triazolyl, pyridazinyl, pyrrolyl, imdazolyl,
i ndazol yl, isothiazolyl, indolyl and oxadiazolyl. In

W@ b@7oeispounds of the fornmula (1) as defined aRO/EP2006/006730
Ra and Rb forma ring together with the nitrogen atom
that bears them the said rifg is, by way of
non- exhausti ve exanple, a norpholine, a piperidine, a
pi perazine or a pyrrolidine. According to a first

(e.g. HeARfitloRth @Rtk &IHh é%fdléthfl &ﬁ@r&ﬁ%rﬂbﬂt{tﬁﬂéthﬁrbthérh{osan alcohol,

i nvention concerns imdazo derivatives of
such ga mathand g eftpaol). |@andies ceustallization e, wwmumc&wrwf seed
stal§pr esents a hydroxyl radical or a radical Re, Re pref
crystalsp
erably representing in this case a (G i-CsJal kyl
radi cal, optionally substituted by one or nore groups
9{2;01% f (
Itis alﬁ%ggig%ﬁaté?%b rbr g?égg‘lﬁﬁﬁkt%eégepscg erdr@la}(%l obt% ﬁ]a more pure
salt Oéth%pr@lde% i E%@m@@p@earﬁ@sta@l@tm sﬁemmab@eéollomé by re-crystallization
from BR3 r%bﬁat%%ﬂfvgﬂp B ah AdBhol, Qﬁéﬁ% lsﬁgr%ggn& possible
ena loners | ast™éreol soners, rs and organic or
m neral salts thereof, and also prodrugs t her eof .
The Irﬁfe%%ﬁ* 'aI‘%g rélgkéfi%*%%rt of Iﬁéof%ﬂﬁ 4agy fg 'i\)%ﬂ 0§ Sgtsucq or a tautomer
i nvent I'S 1 nvention era I ates t
the"e@fon’pounds of the fornula (I) haV|ng one or nore of the
foll owi ng characteristics, taken separately or as a
conmbi nation of two or nore of themR represents a
The sgit ofip compeend of tbenthe OFMuladite imfaimulHARMairRarepneseRted to display
I j.3d
its st odgﬁ%tw%o?nﬁ%{ Iﬁgﬂééoc@ nregge(s)?hﬁt atfmg gﬂértglgﬁé SJFHQ; ?@r?g] ‘?&HIJIQ’ IA does
not e&mdeemn@pss«ew thaychffeiem tavtogericdorms offa ¢dmapavingdraf gmwfonnula are
S ted 5- or
prescfit (fTher 1 EqBfitiuim bF SBher 5501 it 2 §ln HEBiHOZ1E"
het er oat ons, the said ring possibly being substituted
by 1 to 3 pToups chosen from Y} Re reghesents a (Cr
C8) al kyl rladi ¢ optlo 1y supstillatled by one or
nore grougs if Q€' %osen from hal ogen, (G -C

b) al kyl . (JC -£8 , Csj cycl oal kyl and (C6-C
4)aryl; Rl @épreg one of the follow ng groups: R2
representy a subg ar unststituted aryl

radi cal; H4A-X-D 1 BT a gfroup in which

i ndependent!ly between A d DD A represents a

di val ent group obtai ned™~af{4 bstraction of a

hydrogen atomfroma (CrC 20)alkyl and preferably a

(CrC 6)al kyl radical, optionally substi tuted by one (1A%

A salt f tHEben@h W%yQDMﬁncINUé e ab@its Bﬁﬂf‘s@omgm%ﬁ/mles in addi-
represents a bond resents a dival ent group

tion cesiRAmAREHML @ Isoys@,& (Péﬁf?' ly QSherdhay watssbthoupd as Spigateand/or in
other f@rﬂ?%klﬁﬁﬁ'eé é‘&hﬁ&]nd‘-‘d’f(ﬂ%fbnfnh%m an‘dlcfr@}‘fhY gtloﬂ);ﬁ{)\)fbmg Wthérrbl may

itself be optionally substituted by one or
be pm@?%’u BY- LRRER % \mf?fﬁtﬁﬂy Y X 2 e Qe prefeiaply; the satt- @ﬂ@ formula 1A
is ISOIAEHﬂQI&ﬁJMbIIy phit gbimay i tself be optionally
substituted by one or nore groups chosen, wthout
preference, fromY it being under stood that this
The lnbéﬁt%rncb@sfd’rlelélé@téﬂhgﬁlle BPEEEH fthetsrmiia m?anhF %P@Je@é‘ émﬁe manu-
chosen fromN, O a S; C3- C8) cycl oal ky
facture pa Phawcsth%rﬁapwalm{\ Bumest espesially mlsaﬁﬁne agmﬂpag a cor-
respo oc¥dsidiondthpd ef erence, fromYy, -
(C4-C8) cycl oal kenyl, which may itself be optionally
substituted by one or nore groups chosen, w thout
preference, fromY; and- (C3-C8)heterocycl oal kyl,
which nay itself be optionally substituted by one or
nore groups chosen, w thout preference, fromy, it
bei ng understood that this heterocycl oal kyl group may
conprise one or nore heteroatons chosen fromN, O and
S; Y represents a radical chosen from hydroxyl, thio,
hal ogen, cyano, trifluoronethoxy, trifluoronethyl,
car boxyl, carboxynethyl or carboxyethyl, (C-C

~A A



Re represents a (CrC 8)al kyl radical, optionally
substituted by one or nore groups independently chosen
w0 e@mob@gBogen, (Cr C 8)al kyl, (G i-C8)al koxy, (BE3FEP2006/006730
C8) cycl oal kyl and (C6-Ci 4)aryl; and Rl represents one

of the follow ng groups: R2-Yepresents an aryl
radi cal; and -A-X-D represents a group in which,
i ndependently between A, X and D: A represents a

The (Qh\é@;!)cﬁﬂﬁn@rreg%rpsf{éﬁé Mb@ﬁ&ﬂedﬁhﬁﬁ 'il@éér%'ﬂal%s@nptlon or from the
éﬁ en atomfroma (Ci-C20)alk and preferab

examp rc%j<a|299$/0ﬂfaﬁﬂ2c\am'ch dpthis Frrgargs %e@@lily with @eafﬁytodhe manufac-

ture RValBHish BifLIH tﬁ@e%?ﬂpre%r l?nHé @ﬁ&%ﬁ&é’é&ﬁﬁmoﬁ) {fﬁb%poengd by

D represents a resents a diva

referegice ligrayithai ned after abstractr on of a hydrogen atom
froma nonoval ent radical chosen from - (C6-C
4)aryl, which may itself be optionally substituted by

For exarepleriniioe erogrelignsofomlsaean, atia salithefeosf er ence, from Y,

a) a salt ()Fﬁre(?orrrdr JQ A BLPBE Yéacté@%ﬁn a%“né aﬂ'ﬁa{rv@gf tﬂ? tferﬂ?ﬁg i\y
subst one nor e groups
preference Y, |t bei ng underst ood that this
heteroaryl grqup may conprise one or nore hetero atons
chosen from O apeksS; - (C3-C8)cycloal kyl, which may
itself beHgdtiongl |y dubsti t ut ed by one or nore groups
chosen, without preference, fromY,; -
(C4-C8) cycl oal kenyl, which may itself be(l¥ptionally

ora s%l‘rtl g?atrétgefg\'gggrepyR? Q%h%roggn 5 %gg@%ﬁ é{bgr-?cglég &Vr\%%h %#ier conditions of

reductive aminatign;i t sel f be opti onaI |y substituted by one or
nore groups chosen, w thout preference, fromy, it
bei ng understood that this heterocycl oal kyl group may
b) followeqh by seylating resniting cheipeund bhte foiada (V) rom N, O and
S; andY represents a radi cal chosen,from hydroxyl,
thi o, hal ogen, tyario, trifluoro ,Raxy,
trifluoronethyl, car boxyl carb ;xyrret hyl or
car boxyetRgjQ_( K (dNG gd¥ koxy, (Cr
C8) al kyl am no, (CB g (C6-|C14) aryl oxy, (C6-Ci
4)aryl (C r C8)@l koxXy, a oxo dnd carbanoyl; and Z

represents a group chosen S - C 20) al kyl and
preferably (G -C 6)al kyl, substi tuted by
one or nore groups chosen owt=7pr ef er ence, fromK/
- (C2-C20) al kenyl and preferably (C2- C6) al kenyl , )
wheretpRz,G8 ak ldgfisedfet atcompduby obthe formuia g cgracsauSh@r’eos Vith a com-
Oundwftgort’a%%e\fgerence, fromyY; - (C6-C 4)aryl or (C6-Ci
P 4‘3& ?/0( o)al kyl, the aryl group of each of these
groups itself possibly bei ngOsubstituted by one or
nore groups chos:j_n, wi t hout preference, fromyY; and -
(C6-C 4)heteroa yelC %eteroaryl (CrC
20)al kyl, the heteroaryl group of each of these grou@s)
h it%%l.f Eoséi@ﬁlg bei ng substituted by one or nore
WIeTElY 3tz 2R RGO out preference, fromYy, it being
under stood that this heteroaryl group may conprise
ne. or nore, heteroat chosen fromN, Oand S, the
and reﬁ!fs’glgo?rg R%P&H?Pe?mep@gﬁrﬁef‘ ereof and the possible

enanti omers, diastereoi soners, epiners and organi c or
ner al salt t hereof . and al so "prodrugs" thereof.

where&@(&pmpﬂanq BPS'?EPOWH& MUr preferred enbodi nent, the

invention relates to i m dazol ecarboxam de derivatives

chosen from

5-[5-(4-teAt-butyl benzoyl am no) - 4- car banoyl -1/-/-i m da

zol -2-yl met hyl ] - furan-2-carboxylic acid;

5-[ 4- car banoyl - 5- (4- propyl benzoyl am no)-1/-/-i m dazol -

2-yl methyl ] furan- 2-carboxylic acid,

5-{4- car banoyl - 5-[ 3- (4- pent yl phenyl )urei do] - 1Hi m dazo

| -2-yl methyl }- furan-2-carboxylic acid;

5-{4- car banoyl -5-[ 3- (2, 6-di i sopropyl phenyl )ureido]-1

H i m dazol - 2-yl met hyl } furan-2-carboxylic acid;
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above, Rl having the sane definition as R defined

above, with the exception of the hydroxyl radical, can
wheoopoessar ed via the action of a mercaptan der PUHEP2086/006730

preferably benzyl nercaptan, on a nitrile derivative

chosen fromA 1, in which A8X, Dand R are as

descri bed above, in a solvent, such as dichl oronet hane

in the presence of hydrochloric acid introduced in

gaseous form i the reaction megyum The reaction

can be perforne at a tenperaty-eNanging from-100C

to 25 0C préferably from Or(j’to q\goc over a period
possi bl'y g)—,%‘]}(\r ours. Conpound A3,
in which A nd R as degscri bed above, is

obt ai ned by Kaactlng t h'e i pfo ether A2 with the
anlnocyanoacekﬁﬁt@e A4, ih a sp such as et hano
or nethanol, i'h thg presence o ase, such as sodi um
hydr ogen car bonat e.\ The._ r eact i 0 an be perfornmed at a
tenperature ranging fromroomtenperature to the
boi I i ng point of the sol under consid eratlowv”)
Compound A3 can be optionally subjected to a

(valsagieprofScineinyl-edraritanyl-Ard bi-tetrazobieny ibipbendil-t ybmethyilsamino}-
butyn{: gflpggﬁcﬁ’orc’g't;#t&qerl eFeQ)?che?‘ C%alt%ﬁ&%éfjd&g@ altngeamieaélhali AnetBl salt, such
as theamaglxaswre onsaldier saltl seb U$e20Q5/ie1odﬁﬁ%wbi¢bés inicotploeated herein by
. t. L
refere g% %4)%%8 I?;Wlflﬂﬁg%ﬁ? Ct% ?f%%ér]gfobggtéoﬁfénootfhﬁ %g@gt%%r&%), I? Sbtamed,
atom Step 3 Corrpound Bl, in which A D, X Rland R2

and, i\acﬁgsar%tcl a(gol% g{%i'np %& ?yrﬁ% {)brfk?rrﬁ %p'halla% ‘@ %s&lp%e\%ﬁ&f é)ﬁg salt into

the freR2carspamddefa didereabsalidhermof.conpound A3, in the
presence of an organi c base, such as, in a
non-limting manner, triethylam ne, pyridine or
The refiuctepammatien hpderrs) iecarried autioltheepesesaecdf aareducing agent. A suit-

. ONJ LI .
able r?rgﬁvgcﬂé’%e{né $S§P5 %)QArﬁﬁQ% bo%ﬁ;}?{g% %gﬁ (ﬂ@ﬁgna §,f a Ih}(]drggen donor both in
the presanceiafrathydpgenatiar Gatalgsh, ana hyltbtng:]sﬂrlemide bosianhe. or

caesi um carbonate can al so be used. These derivatives

of am de type can al so be obtained via the known
The rexuictiveaarination takesrptace ds twauistepg)viadbe porrespoadiag bidimimeqBchiff Ba-

s rf AL LIATEAR S8 1 ot 000 R b TR Bt nc
then redymedt toct campouridiod dise toniplai Vy drisall thezegfeart to pe_efntm dotmthg aldi-
mine fﬁﬁﬂgt%nagd'ldy tgg Fejc{[ﬁqgn %th{)l{!}qs&'gfo eég é@g%lrg%ﬁﬁgz ﬁ S Ie u g]f

add| tional solvents, such as ethanol, nethanol or
sutath LML S0 Ml bR ER8 Bk, A0 M b peve, e
corresponding seacBorl camditids®, Suchnad swverdd and anmnpmnjel teispaerhturdse as well

oo s R Wk e 80 R 30 AR T BB i

this regan; ssecdrporales garewith byarefereno&t ai ned according to the
foll owi ng reaction schenme: Conmpound Cl, in which A
D1X, R and R2 are as defined above, can be obtai ned
The awjlationhmdach) pafesdbly tekes placgdm tiiecproserickf haitathla base.
R2- N=C=0O, on com pound A3 defi ned above, in a sol vent,
such as acetonitrile, toluene, dichloronethane or
Suitableetaoraitipds ahd nwtenaTh@ g.caitbble bases) sbmam@ réaatimdoraimcms such as

solven‘ish a(raﬁa;%/répr?at% er u];ﬁr)sg ?ﬁ é‘v)egzatsosuhléﬁﬁ Ia 8 gP odkrs]% are prefer-
are as defined above is ob tained using knomn
deprot ecti on nmethods, especially using aqueous sodi um
hydr oxi de solution in the presence or absence of
addi ti onal solvents, such as ethanol, nethanol or THF.
The conpounds of the formulae C 1 and C2 formthe set
of com pounds of the formula (1) as defined above, in
whi ch R1 represents the group: o o Accordlng to one

o o " [r—




The pharmaceutical conpositions according to the
i nvention can be in forns intended for parenteral,
Woe@N7/004sett al , pernucous or percutaneous ad  PCT/EP2006/006730
mnistration. They will thus be in the form of
i nj ectabl e solutions or susp@nsions or nulti-dose
bottles, in the formof plain or coated tablets,
sugar - coat ed tablets, wafer capsules, gel capsules,
ably &% dés%nbé‘cﬁiﬁhﬂbs%/@ﬂmrvﬂucﬁ \WRPESAIly G tHRS redfard, 8 in@brporated herewith
capsul es, or solutions or suspensions, for
by'e%QFEﬁtaneous use in a polar solvent, or for pernucous
use. The excipients that are suitable for such

adm ni strations are pharna ceutlcal%iaaccegtable )
The fé'%@Y‘iiloéfﬂ)sPTOt?@‘imQ gfgt'am gaydake placgunsier gppdidens gionn intke art. For

exampl! tHé reRRvaahhy Bk phite d%%hh&%lﬁ A EhwmRic@mie, Pfrote((j:tlve Groups

carbonat es, negnesium phosphate, starches, nmo
in Organig ehersistiny PletunbBeess oko agg|New Y@fhﬂémoacbélv bgreese and P.

G. M. %u@:o"l?'r%fet&veeé?o@)'ﬂﬁ @Jr a°ﬁ|@ 98@‘1@§s"aﬁ'ﬁlr& B&itioh vaﬁé)f Rw York 1999,

eXC|p|ents or rectal ueous sol ut’i'ons

in 'Tﬁﬁiﬂ@t'éﬁ%gyéﬁm%%(qqliéfsoﬁ Gé@ftsoﬁﬂdol :Mﬂ'%ﬁhofﬁfk AnademigPress, London
and Né@JW&JkeﬁJSWDiﬁt" %H@H'd%F‘B} %%ﬁéh ERE féagﬁlgfh% ﬁlof Brdanic Che-

For exa | he conpounds accor tot resent
mistry) nkleuhe emlr éthaﬁﬂ*ﬁwl y@bﬂ@jﬁﬂ &edoyg Thipmen\éertagy ﬁtttmart 1974, in H.-

D. Jalﬂltﬁde ng;H Cﬁ@frﬁ&tt ?@'{uﬁ&%urér‘l‘gfé'ph&é’qsrsg r{ea?l\/g{}) i achh ?feﬁtldes Pro-

capsu capsu prl cachets or
telnS)d\ﬁ%ﬁ!ﬁjECb%mler Wﬂj@qﬂét %@ﬁe@lﬁﬁﬁf’hoar!d a@sek d98n@ndio Jechemd._eh-

mannng".;li%gme leF k@ﬁl@@* K a aséi:éﬁéﬁd [E@“\}éga"??geﬁr tof e%rbo-

nore pr et ween and

hydraém:degsaqsshemesaaﬂo&Dmmm ﬁe@gtThEmgVRgamrﬁiutéaﬁﬁmQH A cha-

roct e BprRD R i 164 i alfBingily 1BORR. SlhplihdBocur
renceaf uod@ﬁmg segondasy thactions) fermXampéaibysnivalysis, iedutdivh yphotolysis or

alternéfe;\; eigﬂﬁ%@ ﬁg@%l‘c’iﬁﬁamgﬁgﬁg.;ﬁﬁ z%vg?%é‘lggﬁ ZGDQQ%H{ protecting

groups @an@b@agecmqicsodbatmeﬁom be r@t)q@drnye!:zuyely abdifferent steps while other

f I .
ot 1578 g 17 190 et B L Kot R0 ey
the pezsont skillegion thy ardfroaxthoshoiven B0the @tatsrderdvgfeialyce werks mentloned
above SKh € B RTKP s OB1) B L ARRITR) 043485238 s poomar
herewmanesv@cnaﬂy whle régardricotheiratioval ol arotmlsggrowdhswally Rz1) by refe-
et ablets, cachets or sugar-coated tablets, each
corrpr ising a predeterm ned s anount of active
material; the formulations can also be in the form of
An acf?\pémg :g?r&f Igizarﬂé& 8Sr e)JaPnLPtlé1 %efé?'r 5&[9&"‘@ %BLMH g% Lgsredeh the field of
SUSPEMNSI On I'n an agueous 'or non-aqu us ne
peptidelchemirityi swethyas halo, rﬁagfctmcrrpoﬂuoao i bmm @mﬂvsallmﬁh@f e g methylthio,
ethyltl'gé l()\'l;\getrr]féﬁrf@%letﬁloi W}Fiy%lo s[}ﬁrﬁ Qg g{ﬂ%@lfﬂ Ol’ gpildbgélgl%u‘éﬂ]égﬁ' gﬂjazolyl
benzthigzraiylioxy.csust as menhtelazmth?-@ky d)ebmtuezol)p@sy guehr as benzotriazolyl-1-

I l
o CIGEIERYoR, n R Ry GES rPI B S985B 5B 00
the acnmtnm roay alee takeqtaderip situ weing customaguadtivatiarcreagenta imthe presen-
t] ' i three sites,
ce of %g%rg ggﬁtéﬁg'gfbd\}'g rr{betoqi;é %ﬁ@@‘%’gj cgﬁﬁ?tﬂw@n!ﬁ%pose tissue.
By i nhibiting gluconeogenesis via inhibition of the
f - . .
In oneﬁ%ﬁ%ﬁﬁﬁb@#hﬁ%‘g, réagzgﬁrtl %ccnosgl% ?&lﬂ%ﬁ.ﬁ%% ﬁﬁ,geltggp%ggpg to a salt of
the forpfula Hpooioi m@armcgmtgoehm@mﬁn ¢m)mpr|sas alreanct@erséemthat leads to a
di abetic patients. Thus, and accordi ng to anot her
aspect, the present invention relates to the use of at
| east one conpound of the general fornmula (1), the
possi bl e tautoneric forns thereof and the possible
enanti oners, diastereoisoners, o epiners and organic
or mneral salts thereof, and al so "prodrugs"” thereof,
for the treatnent or preventlon of pathologles

o, o o o

renc



1H NVR (200 MHz/DMSO-d6) d (ppm : 1.28 (t, 3H); 4.27

(d, 2H); 4.51 (s, 2H); 6.39 (d, 1H); 7.02 (d, 1H).
WE@MoVES3L: Et hyl 5- cyanonet hyl f ur an- 2- car boxyPEE/BP2DO6/606730

solution of 13 1.3 g (0.7 M of ethyl

5-chl oronet hyl furan-2-carboxiate in 280 nl of ethanol

is added a solution of 68 g of potassium cyanide (

1.04 M and 13.7 g (0.15 M of CuCNin 140 m of

compdRAl Bethal formada WahRh mayeh ®aG4dIABd IFEEuEEYdrin é}ﬁﬂérecﬁre%ﬂy reacted
400C with sti rrlggt]for 18 hours. A further 68 of

accorginiafe dhe, mvention f gf"d(ﬁP'WQz%ﬁ’"loé he prmylagh.- l\/p of

CuCN in 140 m of dem ner aI i zed water are added to

the reaction nedjum i's maintai ned at 400C w
For example; agomppund Pfuth? F@fnui%' Mgy b obtained by exidigag aattyawymethyl
compdDAd bhedsmana's _phase is extracted three times with

di ethyl ether. The conbi ned organi c phases are washed

twice with ter and then i ed over sodiumsulfate

and concentrated under {)‘a’é m The oil obtained is

purified byi~shrong ogr ayhy B silica using

di chl or onEiOhaneYas BhuentY to obtain 94.6 g of ethyl

5- cyanonet hylfurgn 2{carbopxylate in the formof a

colourless oil. Y&d#6%x1H NVR (200 MHz/ DMSO d6) d

(ppm : 1.36 (t, 3H); g, 2H); 4.41 (s, 2H); 6.68

(d, 1H); 7.36 (d, 1H). ‘sxapple 3: Ethyl

- benzyl sul f anyl car boni mi doyl net hyl f ur an”- car Bibxyl at e

r

or a g Heie o & CbrlgBLoF |t SBHAEAYTRIFINGY R, HingeaPEeadon vessel
or aftey) isolatian ¢fithe m@yanaiﬁ‘é@lhw faactad accowdingtoythe peesentiingerttion to a salt
of theforrhila 17 e 0t e B R A el R L RuBbich NG agent. for
examplekam alkpli metdl (sudh asi litkiuimy sodivmmer potassium) dypochlorite, a “TEMPO” or

an an%léj@é gl' %? 5&?&;{\%9@% géeétﬁg lfl%fnetﬂe %¥0Jd J:Jr{s%ttihg Bf HN?)Z,gf.—!Wés or an-

hydridtsﬁlaﬂzyf @0t paroxidisuifbtesi imi appyoprietengdlventsiand abarposyiae temperatu-
res, e. pg{] aEP@ |e§] r{l‘? W@ t0§@1f4gf)? \(’))&V]\Akﬁlpof %c&ﬁ&%rﬂréfgﬁgtor%ﬂfa l? ﬁ{ay be a
salt OtE t{hﬁ olasrgﬂ%wasd@ ém@owm Bgnétal dalﬂan {Knt]é'ﬁias Qeséritadbea 4alt of the

y A S-am no-
formuigalb SHely p-spltiof aicaarpeund ¢f tﬁétfwtweull also-feempan ghpediment of the
prese?ip g%ﬂloﬁoﬁ IQ$ h b ngnugéggi}fled gnalo u o a salt of a compound of the

enz I car furan 2-
fOVmUtaany‘P@Pés SBCfDaﬁth()@e dgsweéfabavﬁ poksfeMoacet ani de and
59 (0.09 M of sodium hydrogen carbonate in 180 ni
of met hanol are refluxed with stirring for 5 hours.
A compeeind of the fpiraida drcaptprefieraltly besoptainediby deagfing a cyanide of the formu-
la I, chromat ography on silica using a
di chl or onet hane/ net hanol m xture (90/10) as eluent, to
give 17 g of tethyl 5- s N
(d- am no™-Kagbanmoyl -1 Hi Hildazol A-yl met hyOf ur an”- car box
ylate in goe fo ¥ a vigreous brown solid. 1H NWR

pprr) 1.29 (t, 3H); 4.03 (s,
(s, 2H); 7.26 (s, 1H)

S 2H); 6.46 (s, 1H); 6.72
1Y (s, 1H). o By way of
exanpl e, the follow ng pounds are prepared, option

ally with mnor nodificaffons, according to the
with aRZORE U BRAGELRDMRAM-RS REURBHSn A X RIS oorh inBegiri¥hty of
each ¢themiad @zgﬂcheyldyph@mc]a&\c ei-&s@ligmsiueh aametior,rathy.; n-gropyl, i-pro-

pyl, |s§#%ﬁ%ml %sﬁw%iyl;'\@SérgIRgﬁ}I!,r% aggﬂyljor (:MQA; C%—@élgalkyl, such

4- (5- am no- 4- car banoyl - 1Hi m dazol - 2-yl ) benzoat e
Empirical formula: Cl12H12NAC3 = 260.49; Mass spectrum
261 (M) . Exanple 4.4: Methyl

[ 4- (5- am no- 4- car banoyl - 1H i m dazol - 2- yl net hoxy) phenyl
]acetate Enpirical forrmula: C 4HL6NAO4 = 304. 29; Mass
spectrum 305 1 (MF) Exanpl e 4 5 Et hyI

- L o L ~ o

2H): 4.30 (q, 2




The reaction nediumis then stirred at 200C for 20
hours. After addition of water, a solid precipitate is
WO o0omeeks3whi ch is isolated and purified by chreCEERZH06/006730

raphy on silica, first using a dichl oronmethane/ acet one
m xture (90/10) as eluent, abld then a
di chl or onet hane/ net hanol m xture (90/10) to give 2.9 g
of ethyl 5-[4-

as cy@%ﬁ@@iﬂbﬂenﬁ ¢ %Pélﬂﬂ)’étﬁ&\"gsotyé ?Fd?oz)-pﬂéne/thyl 'Bh@ﬁ?lodtz-éyéﬂlkghyl such
et hyl']f ur an- 2- car boxyl ate in form of

as Clrmmx!; CarfatygloalirbCr-Cerafyir suongs mcwmmyl er @Wexylmethyl or
pheng -, YCJaﬁkenﬁH)md i |§%0Edn’ or%ﬂ)r?m%n";’ Iy rﬁ§7172+§gayclozadéﬁloﬁ r%elds a com-

pound gt tf@qurmq'a ﬁlor(qisal qq)ereoj whsh qag, alqg-pe fomledztm(ngthquq)e compound
by an hiefriolRGls th6=L2d8¥cRb the f f :
ya OPOUS(':ar banoyl - 5- (4- prco &”?énzeo;?l"g?r?onno aif““ﬂ%% uja 1A

yI met hyl ] f ur an- 2- carboxyllc acid 1.8 g (4.24 mM) of

Prefeﬁr}a ﬂleaﬁurg% PR Whﬁ #5]4?(&” Qsp Fé‘?%or)égét,gn@ndltlons Sych as molar

_ zol - 2-yI'met i uran-2-carboxylate are a
ratios; éolv_@tsrian@femoretamawreﬁ—lpanbﬁtderneeC( B@ﬂ%p 051/01603f which, pre-
f q E&HEb are then added
erabgnﬂa' %'Seegr%gais?'ﬁon n%g%ﬁnéﬂeg,ﬁ@? %J’glrér?l{e&g at 400C wth
stirring for 2 hours. The reaction nediumis all owed

Prefef':ﬂ) fﬂq% oPfStidrSofdfié fgtlfabglg ngftB o?fa% é%o&%bgnd B t?’n%lfbﬁlnula I, or a

I zes. The sol
salt tlwecvf archihecoxidatior tb agompotng ofi the forafulaek takie y»lan:g m SeGUeglce in one
react@fn[vissceér banoyl - 5- (4- pr opyl benzoyl am no) - 1H i m dazol -
2-yl methyl ] furan-2-carboxylic acid .Yield: 95% 1H NWR

Al reécﬁ_bg;g s&éﬁ%@%\?& @E‘}e fjo(g((lgegﬁ%ghffa%ﬁfg ok 59t F?S tihellfgﬁulé T, 25 well as

preferrel rezighion gor@iiond forZhpse reactioh gteps, Tl ;aisbtheBderived fror) the general

descr@}/ig%’gyfr rfn tﬁé(?@'h&g? n*\ﬁ/d ?h&%mn%@ZW i%ga Irao :Lygln this regard, is in-

corpoaate@byir&fgrenge hﬁewFihocedur es described in Examples 5
and 6: Exanple 6. 2:
- A- Car banmoyl - S*chl or obenzoyl am no™i H-i m dazol *-yljfu
Where theMteparlowey/lis usextiod theHiesoRp{ds0d nvbilidsl/BQ- déyvedalkytiis is inten-

ded tcgvﬂ)gén @5& rtrl'%%_%drrbe@ggr‘\"dirggc‘ mom bre?erggly(h@s u%'?% ;se\Zer?, (?ncgrg’preferably up
to fouf qart)an amnmﬁﬂgyl sécr( 3s [owver alkyk € d3stalkyl o L+-OA-alyl, deayobe hear or

= 0 acetic acid 1H NWR (500
b'ancm?%%@é“éf&‘ (p)r%%: 0.87 (t. 3H: 1. A (m 4H): 1.67
(m 2H); 2.63 (t, 2H); 4.26 (s, 2H); 4.68 (s, 2H);

The lrgﬁﬁt@o@gﬁe%%%y %ezaiésdf tJ ﬁ*e e%tgddirﬁerﬁg dgﬁnedzw t'he7cl§|#1$(a(#tached below

which{ate fheredarebacarporated intodhi prdsent dedcsiptiorohert Hhyi refetienel. r2the

claimé(,’ Lgr%)d?{? .5%%%@5)@%5%%%20? ééﬁ;iv%épggﬁayj\gg (:Fgl\%gdd 'v;%u7l_ly4 gw groups

of two(at marelor alf insgachdjaidHpy the. iDore( shecifiel(e.g8p@ger(edi) expressions or

reactl%r%tigimg@rﬁecﬁ H15|r| escn IO or SP%cr'r?'rr?g tﬂl:‘_s ylech 1g njore,p ﬁf%?d

embommehbmberespacm@ nnvenumeomumM$ DVBO-d6) d (ppn):
1.12 (s, 3H); 1. 15 (s, 3H); 2.67 (m 1H); 4.07 (s,
2H); 7.14 (m 2H); 7.32 (d, 2H); 7.87 (d, 2H); 10.18
The fcmewlngfH;xan{bRasSWthsthemH)?IveE)ammmrewﬁlnﬁ preferred embodiments of the salts

and th? h{)éls érﬁ{ F#ﬁ%é or %@félr g(l):(; goré‘ g§ ?%R%xng\%%&ué#ﬁsl%ved % lf?ustrate

the im&an[l@: th@uﬂlmltblgnb@ytmmfoy 4- car banoyl - 1H-i m dazol - 2-y
| met hyl ]t hi ophene- 2-carboxylic acid Exanple 6. 10:
{4-[ 4- Car banoyl - 5- ( 2- net hyl benzoyl am no) - 1Hi m dazol - 2
-yl ] phenyl }acetic acid Exanple 6.1 1:
{4-[ 4- Car banoyl - 5- (4-fl uor obenzoyl am no) - 1H i m dazol - 2
-yl ] phenyl }acetic acid Exanple 6.12:
- (S-Benzoyl am no”- car banoyl -1 H i m dazol *-yl JphenoxyJa
cetic acid Exanple 6.13:

N A1 * o 1@ ~



s 200 ng (0,72 mMV) of ethyl

5- (5-am no- 4- car banoyl - 1H i m dazol - 2-yl net hyl ) -
W0 anead3car boxylate in 2 m of THF. The react PGHEP2006/006730
mediumis then stirred at 200C for 20 hours. After
addi tion of water, the nmixtut% is extracted with ethyl
acetate. After evaporating under vacuum an oil is
obt ai ned. The ester thus obtained is treated with
aqueous 1N sodi um hydroxide solution in 2 n of a
THF/et ,(50/50) at, 200C for 16 hours.
g 1. 2~ 1 3 -|hn A-catboxaldehyde pola smmgalt and its
mamﬁé&tur@ is fil tered off and washed with water to give 13

7 nmg of 5-
{4 car banoyl - 5-[ 3- (4- net hyl benzyl )urei do]-1/-/-i m dazo

2. 5od of2z' )(1 mm’ét}ai&lfstwmﬂmﬁﬁém)éég So@ﬁeﬂ)rge I(b?hgnyl‘%@t/azlgfaldehyde
herelqaﬂ;ﬂ) re, d:s,_sgbved n gﬁmtgf mgth,anoI@t 5P gamge;qjaturq h q ef potassium hy-
droxn@ﬁre azidga té the sdiition %We?"@be%d Sf’(mlrﬁ»test {l‘ﬁnf 2 lo8M¥ BRhperature un-

onpounds are prepared, optiono al m nor
der Sﬁ*fﬂﬂg fATtes 30818 Of stEig @t AG-22C+ the SBIUB@% M\@@oeaé@tan%@ off white
solid is"bn’t:ea %ﬁebﬁa%uﬁﬁmoec fo Givetid td sa
[ 4- (4- car banoyl - [2-(2, 3-di rret hoxyphenyl)et hyl Jure
i do}-1H i m dazol - 2 yI met hoxy) phenyl ] acetate 1H NWVR

( . . . X °
e A e i o, o,
J2H): 6.98 (m 9H); 7.75 (s, 1 H: 9.24 (s,1 H): 12.44
Exampfe 2 211H-RSRFRS-Vi)- $.1°-MBhéM)I-4-carboxaldehyde sodium salt and its
ZA-{Z-Ccar banoyl - 5- [ 3-( 3, 4- di met hyl phenyl Jur el do] - LFF T m
ME&EQI -2-yl met hoxy} phenyl)acetate Enpirical formula:
C23H25N506 = 451 .47; Mass spectrum 450 (M+). Exanple
7.4:. Ethyl
10g (40 mc&)mfb‘giﬁbgmyl gat{q;ol(aidep}mdg”yammlwri@ o8} ofimethanol at room
r .
A 58 5 b SRR SR 41 o

30 migah raginetemperature and under stirring. After 30 mm of stirring at 20- 22°C the solu-

o R 5 i SR TR S fon

up anmséalllzggdmm g@prqpapglpiﬁne suspengionds covipd dowgdo 0 andHpliowed to
( -

stand it s (et Op 29, Ul fitmioR eI EADis Washerhyith ppd jsopropa
nol ary @glungewaﬁelumt}wo&w@cgme theitile BRILNMVR (500

MHz/ DMBO-d6) d (ppm : 3.75 (s, 3H); 3.8 (s, 3H); 6.93

(m 2}—&; 7.25 (S1 1H); 7.52 (d, 2H); 7.97 (d, 2H);
NMR:g H3@6¢3MSPpjn accprdamee withithe Eltagtgiee Melting: point: degradatlon up to
165°¢ - - Car banoyl - S- P-*-chl or ophenyQur ei dol -1 AY-i m dazol ~-

ytyphenyl)- acetic acid 1H NWR (500 MHz/ DMSO-d6) d

(ppm: 3 70 (s, 2H); 7 07 (s, 1H); 7.38 (d, 2H); 7.52
i I-& Q:ar%igaldeﬁ'd]e écﬁi'lura '5'2!!1 ar]u} 1té’

aciule (TamEe eihykate 4 @89y | ) ur ei do] - 1H-i m dazo

| -2-yl methyl}furan- 2- carboxyllc acid Exanple 7.9 :

5- { 4- Car banoyl - 5-[ 3- (2, 6-di i sopr opyl phenyl ) urei do] - 1H
20g (80noneb) @f “Qp'}erwbteltfyqu ddahydeareslissolvpt i 2201l of Methamokat room

tempegatfl% 1% 48 4of I:s;odlu ethy‘a)te ‘80mdnTl) 2recaadrd§d to the sﬁ_Etlon %ler a period of
30 min gnq/ah@pnytle}rfpgraiwe Aftgla‘r(b(mypﬁ stirdng at 29(&2?@ dhersdlation is heated to
45°C. §6§nilgf I&ﬁﬁ%ﬂh@lﬂg@”&? Egé’ME Q%%Bﬂvell #ple”b&jg‘lzﬁ mwy to the solu-

uran”-car l'ic
tion ofgefrazaghbiphenyj-aldshyde sat. ﬂ'he isokNiph énglloyeddod dodl-dbmuni taircem tempe-
ol -2-yl nmethyl }- furan-2-carboxylic acid Exanple 7.13:
5-{4- Car banoyl -5-[3-(4-trifluoronethyl phenyl)ureido]-1
H i m dazol - 2-yl met hyl } furan-2-carboxylic aci dExanpl e
7.14:
AN-N-Car banmoyl - S- P- hexyl ur ei doJ-1 Wi m dazol -yl net hoxyJ
phenytyaceti c acid Exanple 7.15:
[4 Car barmyl 5 (3 cycl ohexyl ure| do) - 1H-i m dazol - 2-yl

o Y .



5-(4-fert-Butyl benzoyl am no) - 2- (5- cycl opr opyl car banoyl
furan-2-ylnmethyl)- 1H i m dazol e-4-carboxam de To a

wa atoavdessr of 150 ng (0.36 nmV) of PCT/EP2006/006730
{4-[4- car banoyl - 5 (4-terf-butyl benzoyl am no) -
1H i mi dazol - 2-yl ] phenoxy}acetdt acid in 1.5 mi of DW
are added 22.9 ng (0.40 M of cycl opropyl am ne and 210
nmy (0.40 M) of PyBOP. Finally, 0.2 m ( 1 .18 mvl)

raturé)fAfthlr &2 Rylididf seRingRY e € itise @M@dsuoﬁ il RS wito BO mI of TBME,
diumis stirred at 20C for 16 hours. Denineraliz

cooleldowP t §°G AR alioiedioxF1e ot HES fermmertare for Ay Aek @'Haw’ft the filter

cake Bividhed Withalofl TBIME SHdORHdCurBASScUUm ¥esdTedo Wivethe title salt.
dem neralized water, dried over sodium sul fate and

concentrated under vacuumto give an oil, which
The p%b(—ﬁﬁéﬁ dfith€ Salt &&P@éﬁohé@@ma%' |\@hhﬁExarFB% solidis
Itered of f and washed d| i sopropyl ether to give
108 3 nmg of 5-(4- ferfbutyl benzoyl am no) -
Exam%re(tﬁ LY R1GREAR IS bqﬁB%hEWl@%a@b&aT@hWé lithikirh 581 997 &4

e- 4-carpoxam de. Yield: 66% IH NVR (200 VHz/ DVEO-do)
m&&c@sﬁem © 0.36 (m 2H); 0.48 (m 2H); 112(s 9H) ;

254(m 1H); 3.97 (s, 2H); 6.13 (d, 1H); 6.82 (d,

1H); 7.15 (d, 2H); 7.43 (2H d); 7.65 (d, 2H); 8.06
5.0g (@gmnpl.b of mphgr]yl tetrazolgidehyales are @ssol\@d inBp ralgf npgthanol at room

I

o e B o RieBpaE e BRI min a
room ¢rimperabiEel After BRanip|oé sgnngﬁéﬁ@fz’g @, the solution is evaporated and the
solid |g df’léd Qn&%_{%'cﬁ bﬁ%ﬁb”ﬁ‘il?%ﬁ@@@lﬂylg)re ngﬂsfall%ﬂtﬁdnbﬁeﬁr%}%nol The

zo e- 4-car boxam de irical for
SUSPGOQQH%BW down i 8 IC; anmlgwgﬁéccstanmat Hixtemperatyre for 24h. After

fi Itraﬂ@ﬁ?@?k ﬁ)rzr%ﬁollsl washed wit %cﬁc)i/ I|3o]prorpanol and drﬂ?tdhuqd]e gacuh:m at 40° C to
give thg/titteesatoy| ani no) - | H i mi dazol e- 4- car boxam de Errpl ri cal
for mul a C24H27N5(6 = 465.5; Mass spectrum 464.1
(M). Exanple 8.4:
NMR:SIH @iSFPME) reacapydancervdih the [sEugtpra. IMsiling print1 higheiibary R5°C
furan-2-ylmethyl]- 1H i m dazol e-4-carboxam de

Empirical formula: C24H27TNSO4 = 449.5; Mass spectrum
Exampless: 2'-(1i4-YetrazohGpille1.4-Biphenyl-4-carboxaldehyde sodium salt and its

manuécfu?e er@%ﬂ%%l?%eﬁf%&wp%tﬂﬂefe%h{e%iw%élg i di ne-1-carbo
1H i m dazol e- 4- car boxam deEnpi ri cal fornmul a:

759 (%%&%%ﬁeﬁteﬁ%éol%yﬁ@e%rﬁ%lvéggn #5tl6P methanol at room
tempesatuge. (54.02g1of Ispiamyinptiyisitel 39 %2306 il pare; afided 1a theasdhion under

o o s AT O IR it g 20

22°C, M%squt(qu hegteditp ¥6°@. 300ml TBME are added over 30 mln to the solution of

4 th
el ok Aol dad e 2 P BN ORENY ooty B35 teme
rature2Alte- 15kdiurs plicing lab 28221 Gr tha-sRspensinty If)tersd ( /AﬁegfrfdimlIODetﬁ\e filter

. - | - 4 - .
cake 1§ b B T o g g RO B:C Y0 B ef it
powergyl| ami no) - 1/ Y-i mi dazol e- 4-car boxam de Exanple 8. 10 :

5-[ 3- (4-Butyl phenyl ) urei do] - 2- (5-di et hyl car banoyl f ur an

-2-yl nmet hyl) - 1H m dazol e- 4-carboxam de EXAMPLES OF
For scBneObi0ae GhoveNDENpRd dits BC Measuemeants ang pemiormed that show the

reconbi nant fructose-
high sﬁéﬂ)@h)gbhh ﬁ%%f?gse ?Leyglzymatl c activity is nmeasured

by using a spectrophotometrl c nethod by neans of

reacti ons coupling the formation of the product

(fructose-6-phosphate) to the reduction of NADP+ via

phosphogl ucoi sonerase (PG ) and gl ucose- 6-phosphate

dehydrogenase (GPDH). The reaction m xtures (250 m)

are prepared in 96-well plates and are conposed of 20

mMtriethanolamne, pH 7.5 2 nM MCb, 0.1 mM EDTA, 40

m\/lanm)nl umsulfate O 5 m\/INADP 1 UmM GPDH, 1 Un

N A N R o . e -




A nunber of inhibitors of the binding of Angiotensin

Il to this receptor are known - for example
wa@ 2003/a045an, | osartan, irbestan, candesartan ciPEREPI06/006730
tasosartan, telm sartan, eprosartan, zolasartan and
saprisartan. By blocklng of- ¥re binding and thus the
activation of the ATi re ceptor , these active
conmpounds are able to | ower bl ood pressure. These and
Claim@t her conpa rabl e conpounds are therefore conmonly
referred to as angiotensin Il receptor antagonists or
nore recently as angi otensin receptor bl ockers (ARBs).
1. A JrI&RBor hitithdEloftreAmbAtfacips 86254188 ANAldERe st &tid Rfmula 1A,
t he nentioned conmpounds share a com non structura
feature i he formof a pha cophore of the
follow ng [partial formula —ﬁare [Ka§l Waved |ine
i ndicates [the'place of bNAdl\ng {o the rest of the
nol ecul e (whigh ma alseqbe,mresent in tautomeric
form eitheD” 1 n e { bri or fotally, with the
@' ringfat the 1- instead of
frat gt he sane also is true for
pIOM/mhare such tautonerismis
possible gnd wi |l therefiQreznot|be nentioned
specifical{ly in any case).PCT application WO 05/014602
A 1 describes a process for the manufacture of (1A)
internedia tes useful,dn the synthesis of this common
ora t‘t‘tﬁ?'@?ﬁlthﬁfﬁﬂ’f’twfﬁndﬁﬁﬂ ph'& Ahgrtienand a1 is ¥ Acd iy 8 Of §nFomprising
formiE R Spia iy S Sk Bt S ES LorRiind 2 84Fpoipdlefns formuta 1
formula I, is described whichHis further reacted to
vari ous pharnac" tically q&r’ﬂe subst ances such as the
ARBs, e.g. valsdrtan, di rgptIyNor via one or nore
further react@on and Ntermedia tes. In a
reacti on descried {J 2005 014602, the crude product
of the formula | oD aft er oxidation of the
hydr oxynet hyl precursor tg¢ al dehyde of the fornula
| is used in a subsequent duetive am nation, for
exanple with L-valine. Wien the al dehyde of the mn
ced and used in the subsequent
andarcggcr{ ?rgﬁ'dg\geng{e %P in the case of product |qon in
i ndustrial scale, corrprl ses a significant anount of
water, that is, up to now. it has been reqarded as
2. Thepfagess Frpethad ageorgﬁvedostaaaﬁyweetem in{ggmu Nﬁ‘tﬁat]A is a cation
[
selectli S dPoiPodtRistil op ki R el Sk AR, dih b1, carn
alkali metabwatfqms vatln n A1 elustiniprmocations with memn 8.f raclybdenupd, tudBien,
mangmgcfr@ri c%bgl?‘lrﬁ’&re | 28 pém%\c'aﬁtde\ﬁ%?tﬁ%tﬁtjtle oV§8tF§Htut£85mmonium
uring rode es’in an ustrial scale.
cationGemerthe adun@murptlormnr siibstihded amaoniupm cationls agspegially seno-, di-, tri-
I t '
or prol oA I B BB ol B BB S Ebefun € ol bretgrably
organicmeoiétigsrhduad Iwa & garbon ctomend noayn (arrexampley belsklesteddrams the group
L h [h~d r Thi
consishi Pl ¥Sth 39\c b2l D & B B o BRYGIERHy with 6 10 20
ring atha:tsdtaliyhglkylnwhhliem awharidglkylrare greferablyss. justiiefiosd ogéloalkyl, such
as C3'%22|§,é§1i%kﬂ%ieky[ o?ﬂéﬁw er%n%xalggl Ia%d all@?gr%s rte*erab gy as just

defineg haatemcy@yl ovherein hehieocﬁ)@MrpteéerAbls h&)wm uadmtwetdgty partlally saturated or
fully s%k%%%d; gégﬁ{? o yEf?c Flr%ehé\);ﬁéﬁgw Qgrlw?ﬁ)%sfé’rm)n%ﬁ%; one, for
exampep to thired) ringcdems areaheletdatmm; mdependentlyrselectad §rai r,ntrogen or

especially of the formula I A shown bel ow. Such salts

are very stable, can be dried very conveniently and

their use in dry formin the subsequent step allows

for a very well defined process, leading to very | ow

anounts of impurities such as starting naterials in

the subsequent | nter rredl at es and t hus faC| I | tat| ng the

Y " o s - - . o s



may preferably have up to 20, nore preferably up to 7
carbon atons, e.g. the anion of an al kyl al cohol wth
W@poor006381 preferably up to seven carbon at onsPCTHBP06/006730
preferably e.g. the anion of nethanol or ethanol, are
preferred. A cation providinlPmterial may also be a
netal that is capable of reacting with the tetrazolyl
proton, such as lithium sodiumor potassium or a

preferaiypbxydyf or §6ifurssdhéterdclyEi-anml Mdfellrdﬁeteﬁjwtlwfﬁnd alkyl are pre-
cal ci um hydride or al um nium h

d
fe’*%%)t‘?%ﬂ?@%‘?rﬁﬁ‘%‘? AGMPUERAHIOLEN HavihePd ?f;ﬁﬂ'%\g -GS partof a

hetera&wvm eaP anainsatlirate8 AidridllyFairhtet o8 fullisaturated HRIRRE | 15-E8T tricyclic
| east _one solvent, nore preferably an org{am

ring '?éﬂ”@e%‘@ 2B1ing YPmesheigrat {eﬁ'ét 8. Preferablyd i iorihigearingsatoms are
heter@ét@ﬁ%ﬁﬁ@pﬁénﬁéﬁlﬂﬁﬁsé@c@é‘@frbﬂl rikr Sl Ykyd@ndr SORROWAN tHf prbliSo that at
formula | and a cation formng material in one or nore
'eaStQB‘PVBW‘g’O@P"éﬁ Pi¢ERtls t hat di ssolve them may take
pI ace at reduced, normal or elevated tenperature, for
le in a tenperature range of from about -100 0C
3.A RFGC%&EW%QQH)@CW'% & apy 9n Pg‘éﬁpr?fo& iwherein yhe cajiop@roviding
mateﬁél |§9§§@)§ rBtaf! &/ méRIPRdridetr £XABRekciingbf AT 80 to
00C, at roomtenperature, at from - 28 to 40 OC or at
refl ux tenperature, under vacuum e.g. for

4.A ;ﬁ@&é‘s@r& ndthdWadddrding |tdj&lbﬁ*ﬁ% Whefhedanqd a%%lsh‘,?étt of 9'metal or an

nd/or in an inert atnosphere, for exanple under an

unsuw'géeﬂ eF suhsmuwbwnmoms@pﬁ@tm prierRRY ththea eretad or vatwg as des-

cnbe% ?}g:% "?I(j)rf;) rwa q'&%ﬁéﬁrﬁ' L) or}:ﬁ%& §§aat6gquﬂ|qnf% o?a weak organic
or .noegam& é’él@'é’? A cRBHIPLEC, & Bh@ibh@fé@%eéﬁilW& t&Bonate, or more
ddition of an alcoholate of a cation may result in

prefe'iaﬁb/ 3 bydraxide ar gicohglate spltowbgre asanajephelaie salhitlganion of an aroma-
tic, aIE{]@&:eér%h{aYc-ahBﬁatﬁobﬁ@&ﬁc-blﬁ;hﬁf@§ﬁﬁefé¢a5l§‘§F1 an&ai.efalibonou each of

reacti on takes pl ace, he sol vents e selecte
whichj rray e@éerﬁh'w%vwﬁw aﬂeraogada'efera%pm %éa@onuamomme g- the anion of

an all@(élﬁ&hcﬂﬁth(ifp tof2@r pRIGEBly &ip t9RERN cborPARhE ?rmré/ preferably e.g. the
organi c solvents, for exanple esters, such as |ower
aniongf [Athaspker ethaagloisisefermedr exanpl e et hyl acetate,
et hers, such as aliphatic ethers, for exanple diethyl
ether, or cyclic ethers, for exarrpl e tetrahydrofurane
S. Th%Pfo&Pﬁ'i(‘a’rf@e P@?F‘éfd!ﬂgdﬁﬁ”V@“ﬁ)?HF'ét%ﬁ e whegimfogring or formation
of a shiebLPBIoPRuIX YA &Ik8s plick byl diSolviigcdIcamp@fiitmd ril e,
hal ogenat ed hydro carbons, e.g.” chl orobenzene,
formufah hyl ene chl oride, 1, 2- di chl or oet hane or chl or of orm
acid am des, such as dinethylfjor mam de or di net hyl
acetam de, cycliH, linear Np—mranched hydr ocar bons,
such as cycl oheane, hexage or\,i sopentane, or
preferably algoh t hanol, ethanol or 1-
or 2-propanol, l es of two or nore such
sol vents. Such sol S\Qr _s'@l vent m xtures may al so
be used in working up. Th¢ tion to and formation
of the salt may take pl ace pctly in the solution,
resulting e.g. in the preciprtation of a salt of the(,)
formula IA, and/or it may take place during the
and a,cgﬁﬂ)ra{qrr@mg r@atgnaldgwqq:gallg\ﬂ@@at@mf@mlm matgsial pegordipg to any one of
clalmsbﬁBFM (i ofe of Hfdr? QolvEhts %thl@érLééQ?J eol% iSgBt & Q%It ¥ohy rt’a')néﬂa IA fol-

i solation of a sal orrruacan e carrie
lows, ggreciafiy by dlsym-p@rﬂ%ﬁhﬁ&ﬂpon@ysthlazat@ngmfmmllléatloged'aﬁs:ﬂon
r

chroniéﬁi@e é%@g}dg%@ﬁnaidﬁgagyﬁhgggﬁ%g%rﬁﬁhn Sgen ﬁﬁrgatlcﬁ Qrac combination of
two orgneferdfithasednetpedy. extraction), neutralization,

crystallization, recrystallization, digestion,

chr omat ogr aphy, evaporation, drying, filtration,

washi ng, centrifugation and the |ike. Mst preferred

are partial or conplete evaporation of one or nore

solvents present, the addition of |ess polar solvents

to a mxture W|th ‘nore poI ar solvents(e g. the

Y o




The reductive am nation takes place in two steps via
the corresponding aldimne (Schiff Ba se) and its
w@a3meesent reduction, and it is possible to fRCHEPING006730
the aldimne, isolate it and then reduce it to a
conpound of the formula V, ot6salt thereof, or to
performboth the aldi mne formation and the reduction
wi t hout isolation of the aldimne. Suitable conditions
and material, e.g. reducing agents, such as those
nment i oned above the correspondi ng reaction
6. A s3lifithe Eﬂﬁ%‘“asﬁch as solvents and appropriate
tenperatures, as well as suitable protecting groups
Rz1 are preferably as descrlkgi? in Egg 014602 whi ch,
in this repardq is incorRorat herewth by reference.
The acyl at|on pnder b) pkefeyablly takes place in the
presence of § : g~ ''Suilt abl e condi ti ons and
materials,|e. g. { bl e bases, [suitable reaction
condi tions & S and appropriate
t enperat urp ablle activating groups
Rz2 are prg edf{in WO 05/014602 whi ch,
especi al l y| i [ S ipcorporated herewith by
reference. —Fhe renoval of (a) pfdtecting group(s) may
take pl ace under conditions known in the art. For
oratﬁﬁtéfﬁ%kmeré&ewh@r%m/[@dat]mihé d @fenRhatas 35208 kidged in J.
McOm e, "Protective Goups in Organic
Chen1stry , Plenum Press, London and New York 1973, in

7. A%]td)x\/mego I@H.gﬁcgordmgﬁp%ug% \t/h%’ﬁln [%ﬁgyls\é%@%a?yﬁq{al cation, such

as Iltrﬁ&ﬁgsqdld?n ﬂ tﬂugﬁ moyeés"r{gﬁ él:l)’ (ﬁdérjfg rih alkaji %{%ﬁ’ﬁatlon such

Nblen dem Lon on an
as magnegiumg galciuny Stmtllllﬂjd)@ hadem (o Fg'amlgmimmngngwﬂeor gallium; a zinc or

ek B35 Sy ARG T S st a2

1974, in H - D. Jakubke and H. Jeschkeit,

8. A ssﬁ\'yf H%Z@Hﬁ@rg (I,Atag&?{g?@ tQ/PB?Bﬁé gﬁclam @@7 @%fegéd from the group

COﬂSIﬂE@rCfflselt%IW%mfollqmdgBaH@Is 1982 and i n Jochen

1k . Chen] ry : osgcchari de und
2-(1H R Bl EHBSGRE pBios LRSS
2-(1Hvtstrezeldevix i 1Gbiphany-4Bearbexaidehyde sodimarspltEmdene Ver | ag,
(12 H. 7 tectlng groups
2-(1H P A L\ B ed BGlRldrgbe fipflm BAET L Rou? Che
occur rence of undesired secondary reactions) for
| .
9. A pz . ﬁg%:clg}élg 3!) \éﬂ%}ﬁﬁé ) CIEﬁ%uggdl %’ g Co%ﬂiﬁéin n?énufact%nng a
compeund,ofghe Barm%mk@sg@yen Di didier Ehy oxidizing et hyslgoxymeting cermpound of the
sel ected so that they can be renmpved sel ectively at
formu%el
ferent steps while other protecting groups renain

(1A)

intact. The corresponding Hl ternatives can be sel ected
readily by tHh¢ person sNrT\ed in the art fromthose
given in tH st andard mpfgxnnce wor ks nentioned above
or the deaqori phy s '
05/ 014602, whic ncorporated herewi th, especially
with regard to R
(especially Rz1l), by reg ence. An activating group
Rz2 may, for exanple, bBe ap’/activating group that is
used in the field of peptide chem stry, such(liads hal o,
e.g. chloro, fluoro or brono, G -Cy-alkylthio, e.g.

met hylthio, ethylthio or tert-butyl-thio; pyridylthio
such as 2-pyridylthio; imdazolyl such as

1-i m dazol yl; benzthiazol yl -oxy, such as

benzt hi azol yl - 2- oxy; benzotri azol yl -oxy such as
benzotri azol yl - 1- oxy; C2-C8-al kanoyl oxy, such as

but yr oyl oxy or pival oyl oxy; or

2, 5-di oxo-pyrrolidinyl-1-oxy; the activation may also
take place |n S|tu u3|ng customary actlvatlon reagents

. S R




The invention preferably relates to the enbodi nents
defined by the clains attached bel ow which are

W@ b@rebcsse i ncorporated into the present descrP@I/ERI006/006730
here by reference. In the clains, nore genera
expressions or reaction stept¥ may be repl aced,
individually, in groups of two or nore or all in each
claim by the nore specific (e.g. preferred)

or a SMRR&ERS @@c&ﬁpdvﬁ@‘ﬁf it oPhaR vﬂﬁé}i?ﬁﬂap%d th $hB&ame reaction vessel
descri ption or subclains, thus yiel dln? nore preferred
@

or aftgpisglation: At thefcrydeamatesile be |rwt¢qﬁ%qﬂr¢'ea Wsduem\ﬁtryentlon to a salt
of the'femh@alihow ng Exanpl es, while thensel ves al so

providing preferred enbodi nents of the salts and the

met hods or processes of manufacture according to the
10. A\ [fm@&'é'r?ge?rﬁg@;tgglpatgﬂ (S)jf, k\%dﬁ%‘ E@r:i_:_g éuhqfdrﬁ’\’r%“é tORpYiid Gihe formula It
as gigen-in tlainé: byaeactirg- g cyanide af the fosmag/lil, 4- car boxal dehvde

potaSS|un1saIﬁ and its mqufacture 2.50g of

(1FLTetL¢z:I-5 yl)-1, J'Bblphenyl 4- car boxal dehyde

( bi phenyl ' & herei nafter) are

di ssol vedHGh 25 anol at roomtenperature. 1.1

2g of potassium ke are added to the solution

over a period of 3 (mn) at roomtenperature

un der stirring. After n of stirring at 20-22 0C,

the solution is evaporated=and the of@ white solid is

dri ed under vacuum at 400C to give i tit1e salt.

with d\&zideldt thel GorBMEQ)R )(Rz)amw\mwém Ry drfdl R)v@phRdseHt irdePendently of

t
each St Al rBapiE sesOuss SRRECIIY. CrouRlktly Uk A5 PBbyl PiRdh PeREoPY. iso-
propy8; O§bbﬂ|t‘9l &@&tibua;n or m-b&tyrfmal(fﬂﬂkeﬁyﬁ sliBKy a$ 4flyl Brretolyl 0¢3-C7-cycloalkyl

i phenyl tetr aId olved in 50m
such AR EHEARRY Do fCrAIon LG 25 Beriag of ERRBINY: BReTybGrGrmalken,
such BY ginAingle cglog-c@tddsldylt@ Chak@osutn ayhy@w@fop@uﬁahym c9élohexyl-

ure and nder stirring. After
methgoorrﬂrﬁ’”gfc%gﬁl ?\%2'6 beroryer a E"ﬁ‘lé“%l utionis

evapor at ed and the SO|Id is dried under vacuum at 40C.
This white SO|Id i s then taken up an crystallized from
1. Aipgessss pammsthodfRethe feauiastye gf @ ‘E’E’&méaelt} CoPPHYTY Kepise of a
salt ofihequ@slia P 8¢ aefhedtin bRy 5né eMpIgIng Y6e20P6 t@(’éspeéibmra
filtration, the filter cake is washed with col
I sopropa nol and dried under vacuum at 40 C to gi ve
12. Thdgrocédd & riéhbd able?dlnéhb cfim DYVSihereh tAe pREARIRALIYA idan angio-
¢ the str cture P@ % 30|nt degradation up to 165C
enswgg&%p% gcker prefe bly valsartan
-(1H Tetrazol -5-yl)-1.1" - bi phenyl - 4- car boxal dehvde
SOdI um sal t its manufacture from sodi um net hyl at e
13. Thgyprocess %é{‘ﬂgﬂg PCeRging 40 2K BNS obelaims bhemld: CPE‘PF%E%F“G use of a
salt ofthe ebnyiifa 1/06itaile8 S8EMBIgIte adhetfibd af pmmbeﬁnbé@ m’%ny one of
rature. 14.4g of sodi um net hyl a 2
clims, b S HEreEi, DbiGined AFoTABap RIS S0t FRETF Rbl asgording to
claimroom tenperature. After 10 mn of stirring at 20-22
OC, the solution is heated to 45C. 160 ml of
tert-butyl nmethylether (TBME) are added over a period
14. A @focdSs 81 rﬁelh@dtalaeoramgttotahQ Bn@%bf claims 11 to 13, for the production of
tetrazoyl - henyl - al dehyde salt. The sol'ution is
valsarigneidie Eo\( l.down to room tenperature. After 12
hour s of stlrrlng at 20-22 C, the suspension is
diluted with 50 mM of TBME, cooled dow to OC and
allowed to stir at this tenperature for 4 h. After
filtration, the filter cake is washed with cold TBVME
and dried under vacuumat 40C to give the title salt.
The properties of the salt correspond to those given
in Exanple 2. Exanple 4: 2'-(1H Tetrazol-5- g
I)-1.1'-biphenyl-4-carboxaldehyde lithiumsalt and its
manuf acture 5. Og (20nmol ) of "biphenyl tetrazo
aldehyde are dlssolved |n 25 of nethanol at room

NN Y
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heterocycle, e.g. an unsaturated, partially saturated
or fully saturated nono-, bi- or tricyclic ring having
W@2000/0833F i ng at ons wherein at | east one, prefRCHBP20066730
to three, ring atons are heteroatons independently
sel ected fromnitrogen, oxygdr or sulfur, with the
proviso that at |east one ring nitrogen is present. 3.
A process or nethod according to any on of clains 1 or
2, wherein the cation providing nggerial is a salt, a
metal, a netas\hyﬁrlde or a cahreﬂﬂexchanger resin. 4.
A process or nethod accordlng Qo c%§|n13 wherein the
salt is a \ n unsubstituted or
substituted a [
or cation as @es dribed
claim 2, especiakly an acid adffi
organi c or inofganhkc acid, e.g carbonic acid, a
phosphate or especiglly a carbo or nore
preferably a hydroxide ar al cohol at e salt, where as an
al cohol ate salt, the ani an aroma tic, alic t%c,
aromatic-aliphatic, alicyclic-aliphatic or preferably
or a sgit tegrepfhgemerisingohol , each of which may preferably
have up to 20, nore preferably up to 7 carbon atons,
.g. the anion of an al kyl alcohol wth up to 20,
a) re&mtlem ersalt lof theforrauls dA sith cevattioe detiative ohthedopmea &v.abl y
met hanol or ethanol, is preferred.
or method according to any one of
clains 1 to 4 mherE;n formng or formation of a salt
of the fOHWH s place by dissolving a conpound
of the fordula I|] and a cation form ng materi al,
especially the dation form ng material a l rding to
any one of clains 3 or 4, in one or nore solvents or
or a sditthezedfswhertin Bof iathydnpge ona sathioxy prateéainggroug, aintiér ¢amditions of
mdm:ﬁ@@nmﬁ@gﬁc'ally by distribution, neutralization
I'Zation, re- crystalllzatlon di gesti on,
chronatography evaporation, drying, filtration,

[ ' j ination of two or

o) acg Loy iR LR e e B uf Bt "t he Forml & 1 A ne
. or a tautoner~yhereof, wherein [Kdt] is a cation and
nis 1, 2, 3, 4, or 6 7. A saHﬂ’dﬂ the formula I A
accordi ng Eq)clal 6 NI s an al kal
met al catloh ch™m
rubi di um or cefli umkin =
cation, such a9 magnesi u sZINs
bariunr(n = 2), alumnium ind

m cafi

salt of a weak

h al kali netal
strontium or
gallium a zinc

{moni um cat i on,
especially as defined in claim 2. A salt of the V)

I [ al ns
whereSRZ o 23 41 @%Fﬂrgc R ARV P e i com-
poundoﬂthe\fomgrlat‘ahes. -(1 Htetrazol-5-yl)-1 ,
-biphenyl-4-carboxaldehyde ot assi um sal t,
-(1Htetrazol -5-yl)-1,1"- henyl - 4- car boxal dehyde
sodium salt and aq;zl etrakol -5-yl)-1
- bi phenyl - 4- car boxatdehyde | tRfj umsalt. 9. A VI
process according to any one of clains 1 to 5, furth@ )
wheretroRpy is ahrgtivatingfgredpr i ng a conpound of the fornula |
as given in claim5 by oxidizing a hydroxynet hyl
compound of the forrmula Il, (Il)or a salt thereof to a
and resooviraiaty mbtdchmgmumd)@résenhi ch may then, in the sane
reacti on vessel or after isolation of the crude
material, be reacted according to the present
invention to a salt of the formula I'A. 10. A process
according to claim9, further conprising formng a
conpound of the fornmula Il as given in claim9 by
reacting a cyanide of the fornmula Il1l, with an azide
of the formula (R1) (R2J-M N3 wherein R1 and R2
represent |ndependently of each other an organic
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