WO 02/076963 2 1 SEP 2005 PCTI EP02/ 02094 1 BI CYCLI C GUANI DI NE 2 1 SEP 2005
DERI VATWwYR2/048dg3 THERAPEUTI C USES THERECF The present i nvegtixpshsdet es to
bi cyclic guanidine derivatives that are wuseful in the treatnent of

pat hol ogi es associated with insulin resilstance syn- 5 drone. Bicyclic
guani dine derivatives with anti hypertensive or antim crobial - properties
have been BIESYCLK: GUANIRINE QERINATIVES ANDR JTHERARRI MEOUSES &E}QF
1982, 17(3), 229-232. The present invention is directed towards providing
novel bicyclic 10 guani dine conpounds with novel properties. The present

i nvention thereghar 9ré§%‘rﬁtiﬁﬁeﬁﬁbrﬁ rSlafeY 4o hiefclichguafimie derivafivad ahat are
(I') inwhich : 15 A represents a benzene or  pyridine ring which is

opt i onal | ysefubsni thet seatipeohef pathologiesoassddates mathi inpuljnogsistance syn-
branched gr_ unbranched (C3-Q&0)al kyl, - OR2, where R2 represents: H, 20
- branche8™P€unbr anched (C, -C5)al kyl, 25 30 - (C3-C$)cycloal kyl, or -

benzyl, NR3R4, ie @a@aﬂn@‘ldbﬂ%ﬁ%‘twithn%ﬂﬁ?ﬁ@ﬂéﬁéﬁv@f of aGRtiMidtebial
H, branched or unbranched (Cl-C20)al kyl, benzyl7 acetyl

(C3- C8) cyprapertigs ,have beteredeaciibad yin RGS@BSRAE%g’dSh@éSb@&\ and- Yaoxue
g—Egeggge%%bggo?%ggg%’/g%g%gggzn2atorn SR5, where R5 represents: 21
The present invention is directed towards providing novel bicyclic
10 guanidine compounds with novel properties. _
The present invention therefore relates to a compound of the general
formuta (I) :

X

—
Y /N——( 0
R1'  NH,

in which : _
15 A represents a benzene or pyridine ring which is optionally substituted by one or
more of the following groups :
- branched or unbranched (C;-Cz)alkyl,
- OR2, where R2 represents:
- H,
20 - branched or unbranched (C,-Cs)alkyl,
- (Cs-Cg)cycloalkyl, or
- benzyl,
- NR3R4, where R3 and R4 represent, independently of each other :
- H, '
25 - branched or unbranched (C4-Czg)alkyl,
- benzyl,
- acetyl,
- (C3-Cg)cycloalkyl,
- or altematively R3 and R4 together form a 3- to 8-membered ring
30 including a nitrogen atom,
- SRS5, where RS represents:



H, branched or unbranched (C, -C5)al kyl, (C3-CQ cycloal kyl, or beﬁfzpy?“us
5 - halg@apogedno nitro CO2R6, where R6 represents: -pdi/Rpo2io094
branched or unbranched (C, -C5)al kyl, or trifluoromethyl, X represents a
-CH=, -CH2-, -N=or -NH radical, Y repeesents a CH2 radical, an oxygen
or sulfur atomor a group -NR7, where R7 represents: 15 - H, branched or
unbranched (C, -C5)abkyl, benzyl, (C3-C$)cycloal kyl, or a CH2CO2H group,

20 Ri represents ong of .the follow o] branched or unbranched
(C -C5)al kyl, or - E e\%l?h HRgran %Q%%B(ET gg)saélfy’t he conpounds of the
formula (1) in whi cga -CG3R [yelgaimr@,presents a benzene ring, X represents
-CH= or -CH2-, Y represents oxygen atomand RL is a hydrogen atom; b

- A represents a-behesemy, ring substituted in position 5 of the double

ring W|th a hal n atom X represents -CH=, Y represents a sulfur atom
and R1%is a hydﬁ'g?g%ﬂ '&tom 30 ¢ - Arepresents an unsubstituted benzene

ring, X represent , is a hydrogen atomor a branched or
unbranched (C, - cﬁsya]nkyl radl cal and Y represents NR7, where R7
represents a hydrmitgen atom a branched or unbranched (C, -C5)al kyl

radi cal or a benz di cal 02/ 076963 21 SEP 1005 PCT/EP02102094 3
d - A represents éh é%sﬂ’ﬁ'@féﬁg) %%er'f&%ne ring, X represents -CHs, Rl is
a hydrogen atomang ¥, represents NR7, where R7 represents an ethyl

radi cal ,

10 - branched or unbranched (C1-Ce)alkyl, or
- trifluoromethyi,

X represents a -CH=, -CHgz-, -N= or -NH- radical,

Y represents a CH, radical, an oxygen or sulfur atom or a group -NR7, where R7

represents:

15 - H,

- branched or unbranched (C4-Cs)alkyl,

-  benzyl,

- (Ca-Cg)cycloalkyi, or

- aCHCO2H group,
20 R1 represents one of the following groups

- H,
) - branched or unbranched (C,-Cs)alkyl, or

- benzyl
with the exception of the compounds of the formula (l) in which :

25 a - A represents a benzene ring, X represents'-CH-- or -CHsz-, Y represents an
oxygen atom and R1 is a hydrogen atom ;

b - A represents a benzene ring substituted in position 5' of the double ring with a
halogen atom, X represents -CH=, Y represents a sulfur atom and R1 is a
hydrogen atom,

30 ¢ - A represents an unsubstituted benzene ring, X represenis -CHz-, R1 is a
hydrogen atom or a branched or unbranched (Ci-Cs)alkyl radical and Y
represents NR7, where R7 represents a hydrogen atom, a branched or
unbranched (C,-Cs)alky! radica! or a benzyl radical,



and al so the tautomeric, enantioneric, diastereoisoneric and eZ)ﬂﬁ’éPrizQﬂ5
forms, wWoeo/Eedesates and the pharmaceutically accept abl e PEAVERI2/02094AN0DNQ
the branched or unbranched Cl-C20 al kyl radicals that may especially be
ment i oned are the nethyl, et hyI propyl 3 |sopropyl butyl, sec-butyl,

bent adecy af re%r'@;sshexén o S35 RS Bl s o
ﬁggi I:glr g”'l'&gmdr%n't:ﬁlg - cyc oaItEWﬂWhéﬂekH# rﬁﬁﬁés‘eﬁkéaﬁ@hﬁ r]’aﬁéaﬁl !

r'adi cal s at may especia
ment i oned anld%lsm:mé ta:momelnc, eyahﬂmeetlgz,l diasigcewiberngdricaant eprhefefuryis, the

radi cals. 3- to 8-nenbere s i.ncl udin trogen atomthat may
especi al | §ob@te$@m |ﬂﬂﬁ18 aHP@C%&i%”M.aﬁeePtégl% %"{%ﬁ i m dazol yl, pyrazolyl,

i ndol yis i ndol i R i s [VAR

Anot her particu roup o?ﬁ%%oﬁ %mLe f%')r‘tr%ﬁ kflq) F}%i'cgﬁa tﬁétngﬁmﬁ h

A repres @spemny ¢n|et menabhgd sanbsmetmethgll tmmzlepmpyl ntgopfamfl Jpautyl, sekbdrutyl,
sub-group is the o reprefents a :

radi cal . A@GhvEY, MY’C&%‘ EGBWbr 86 BOR¥e Qﬁ%”:l F}Oaﬁpg]h Q@r'}t@‘ﬂ?@ée‘%@g

an -N=ra radical. 20 Another particul ar group of
conpoundsweﬁghﬁgylfrga% a (l) is the one in which Y represents a - CH2-

radi cal , a sul fme padioubar grog:poobce:hﬂﬁaund\mm‘ ¢he fopmeteflpid that épvdiemtise

-CH= or -CH2.. One sub- s_these conpounds of the formula (1) in
whi ch W rﬂi‘&'é%@ﬁ@'é‘ adegéubg’ﬁaﬁ g%é B&§zene ring, nore preferably a benzene

-2
Goubl o ring. -or Bopa e T Cf oTeBayL R e rhaf {eRREIN Ttk Merfionéd are

particul arcyfﬁ:td@mqnyﬂutpyakbpezwpcyoldsemw amiecyfodxrhaptgl redjcals. t he one in  which
Y is a sulfur atom and esent,s a benze e ri ngtorrrgqﬁaybstltut ed

posi tion ot her $HALHRD Q”Q%f‘nQIH@nScﬁJHI ©98Mh P&z 8FREGY! gbe
substi t ut qﬂ{ehﬁ%%écp afe ' gﬁ@h)ﬁém SYTRINAS Irﬁsaaédanﬁir,cﬁﬂ/ratayl alindd| rg'irﬂﬂﬂin

conpounds 0 i's 't’he ohe i n Is“a group - NR7 a

repr esent Spga:rcﬁtdhgﬁllmpemmwlandrmpenm ringsot her particular group of
conpounds of the gtgrrml a.

h
radical, a sul AR ?bﬁf“gl’: rBHB O%N?ﬁr?]‘?pd}dr‘}‘éjrs ﬁégﬂéﬁ&ﬁg%hﬁt ik EEH%%OE,
FF)’rCl ! éfggf 3.%&9%99.4115 ahf‘cfrpﬁm*ahyrgneﬁﬁt%WE)énﬁMﬁ b PAMANELARD-GIdp isTRES

enzene nosubstituted in™a position other than
posi tion 5S6n@fin wmrdmjmmesemg a oCHs: raslicel evea rChiy- sadical. tAnaddebpagicular
east two gub-g?oup is the one in which X represents an -N= radical or an -NH- radical.
20 Another particular group of compounds of the formula (I} is the one in
which Y represents a -CHy- radical, a sulfur atom or a group -NR7, where X
} preferably represents -CH= or -CHa.
One sub-group targets these compounds of the formula (I) in which A
represents a substituted benzene ring, more preferably a benzene ring mono-
25 substituted in a position other than position 5' of the double ring, or a benzene
ring substituted by at least two groups.
One particular sub-group of compounds of the formula (}) is the one in
which Y is a sulfur atom and A represents a benzene ring monosubstituted in a
position other than position 5' of the double ring, or a benzene ring substituted by
30 atleast two groups.
Another particular sub-group of compounds of the formula () is the one in
which Y is a group -NR7 and A represents a substituted benzene ring.
Another particular group of compounds of the formula (I) is the one in

which Y represents a -CHg- radical, a sulfur atom or a group -NR7, where A



The invention also relates to the tautoneric, enantioneric, dl 49688 5
| soneri ey@oghowpés neric forns of the conmpounds of the genep@—kmmm;,‘a’ (.
The conpounds of the general fornula (l) contain basic nitrogen atons
that may be nonosalified or disalifled wath organic or mneral acids. The
conpounds of the general formula (1) may be prepared froma conpound of
t he generalfef&fﬂhbﬂ epresents asuimtitutadisinzens, nng rﬁomnram:'aiﬂwa kemzene ring

guani i ne TRAPSGy e moPREr-BHa ra.pRsbOR; §7h) Y8, agiois, it o & °
these net heslszedeeriRg BEBSRLIeY @egp@a%%é %683% Tf oI lowng literature :

Tetrahedron Letters, 1993, 34 48) etrahedron Letters, 1993,
34(21), 3389-33bke; InV@ﬂh@[he&i%@rﬁL&iESetcs th&le,tomé(lﬂ:ﬂ)enm@merm&ﬁasm'o-

98/ 5291 ClJour nalsel 0 er@/bf%gp' %g rg{pg: 1%%&f§5?§ % 4 g‘irgﬁéaw Jour nal
of Organi SefEe edron 20
Letters, 1994, 'ﬁﬁé@om@&?no%SQf th]@%—:-Pn@h:—nIol‘conﬁTe IR ) Codtam BhSY: nnir%@% n 8a?ths

2497- 2502; Synthesis, 1986, Synt het1 ¢ "Conmuni cat | ons

17(15), malnmﬁhe mtbm&‘@dm@d)andzﬁadjﬂed meéthf organicaos miinerat acigdsepar ed by

si mpl e and stanﬂ& reaction eadleg_el/‘a |Iable othoeskille I n the
art. By way of EQRnfPioPopnds dJsitig, g r%'g ?ré'f"é'?e gRay| PhsPreRated hgem a
synt heses ¢ orﬁ)ggun@blfg-i@gené&)ﬁ)mg%@%) 702 704 ; Heterocycles, 1988,
27(6), 1421-1429 ; Pharmazie, 1999, 54(9), 651-654 WD 95/09159 ; WO
91/09023 ; WD 97/42183 ; Syntheti , )ql cations, 1993, 23(6), 743-748
; Journal of the American Chem c3 di et 1952 74, 664-665 ; DE 2 739
723'; Journal of Medicinal Chem 99 (23) #956- 3968 ; WO 30
93/ 17025 ; WD 96/ 00730 ; Heterocycles, 1595 A}NHB) 477-486 ; Journal of
Medi cin Chem stry, 1968, 11, 1164-1167 ; Mppnatshefte fur Chem e, 1957,
1087- 10 4 Journal of Medicinal Chem stry, 1989, 32, 1988-1996. 2 1 SEP
2005 VIO 020786% RETY BRA24PRA94 1R dzhﬁ.t.sag@ggeﬁ@dggmfed' ng to the
present invention,’ ‘and nore genéera ounds of 'the formula (1)

NR3R4, wheamd Iazacaruhgezlo theg n@bmis forrmlaaennlg @t giyamﬁlr@amm ardelescrived whiteeh

5 A represents a benzene or ridine ring optionall substituted by one
or nore gfl?terature by 9P Y Y

15 By way of example, these methods are eépecially described in the
following literature : Tetrahedron Letters, 1993, 34(48), 7677-7680 ; Tetrahedron
Letters, 1893, 34(21), 3389-3392 ; Tetrahedron Letters, 1996, 37(14), 2483-
2486 ; WO 98/52917 ; Joumal of Medicinal Chemistry, 1990, 33(1), 434-444 ;
Journal of Organic Chemistry, 1998, 63, 3804-3805 ; WO 94/29269 ; Tetrahedron

1 20 Letters, 1994, 35(7), 977-980 ; Journal of Organic Chemistry, 1992, 57, 2497-
2502 ; Synthesis, 1986, 777-779; Synthetic Communications, 1987, 17(15),
1861-1864. |

The compounds of the formula (I) are prepared by simple and standard
reactions readily available to those skilied in the art. By way of examplé, the

25 following references illustrate these syntheses : Oppi Briefs , 1996, 28(6), 702-
704 ; Heterocyéles, 1988, 27(6), 1421-1429 ; Pharmazie, 1999, 54(9), 851-654 ;
WO 95/09159 ; WO 91/09023 ; WO 97/42183 ; Synthetic Communications, 1993,
23(6), 743-748 ; Journal of the American Chemical Society, 1952, 74, 664-665 ;
DE 2739 723 ; Joumnal of Medicinal Chemistry, 1994, 37(23), 3956-3968 ; WO

30 93/17025 ; WO 96/00730 ; Heterocycles, 1995, 41(3), 477-486 ; Journal of
Medicinal Chemistry, 1968, 11, 1164-1167 ; Monatshefte fur Chemie, 1957,
1087-1094 ; Joumal of Medicinal Chemistry, 1989, 32, 1988-1996.



the follow ng groups : - branched or unbranched (C, -C20)al kyl ,2 ! SEPCﬂﬁﬁ,
where RWOdpPEI6hts: |0 15 20 25 30 H, branched or unbr apef@fg2/02094
(Cy-Co)al kyl, (C3-C3)cycloal kyl, or benzyl, SR5, where R5 represents: H,
branched or unbranched (C, -C20)al kyl, Benzyi, acetyl,

(C3-Cs) cycl oal kyl_, r..alternatively and R4 together form including a
ni trogen at om lﬁ-lﬁe c%&'ﬁﬁ@ﬂgﬁ Qﬁc%%ﬂga?ﬁc dPTRSER! dRYRAHAN NG Mmorgrgenssalyy | |
N---~ (1) th¥.cEmpBBhak ey he Ragn) cyano nitro COP-R6, where R6 |

represents: - or - branched or “unbranched (C -C5)al kyl, or a 3- to
8-nmenbered ring 2 1 SEP 2005 ¥O02.876963 6 PCT/ EP02/ 02094
YN (n
R1 " NH,
in which :

5 A represents a benzene or pyridine ring optionally substituted by one or more of
the following groups ;

- branched or unbranched (C1-Cag)alkyl,
- OR2, where R2 represents:
- H,
branched or unbranched (C+-Cs)alkyl,
(C3-Ca)cycloalkyl, or
benzyi,

=
[ ] 1

- NR3R4, where R3 and R4 represent, independently of each other :
- H,
15 - branched or unbranched (C+-Cgp)alkyl,
- benzy), .
- acetyl,
- (Ca-Cs)eycloalkyl,
- or alternatively R3 and R4 together form a 3- to 8-membered ring
20 including a nitrogen atom,
- SRS, where RS represents:
- H,
branched or unbranched (C1-Cs)alkyt,
(Cs-Cg)cycloalkyl, or

o

benzyl,
- halogen
- cyano
- nitro
- CO;R6, where R6 represents:
30 - Hor
- branched or unbranched (C:-Cs)alkyl, or



- trifluo romethyl, X represents a -CH=, -CH2-, -N= or -NH rkhﬁ@am%\(

repr esemonofebes radi cal, an oxygen or sulfur atomor a WMM_"V\/(]ere
R7 represents: 5 - H, - branched or unbranched= (C,-CS)%5 , - %enzyl,

- (C3-C8)cycloal kyl, or - a CH2CO2H graeup, 1o Rl represents one of the
follow ng groups H, branched or unbranched (Cl-C5)al kyl, or benzyl, and
al so the taut ormertrifuommaethybreri c, di astereoi soneric and epimeric for s

L5 thereo the sql vates angd,the, pharypceutical |y acceptable salts

t her eof , éﬁ'@nﬁgﬁ?rﬁﬁ ai'ﬁ'h’e’ %aﬁféﬂf' - b%‘%’ﬁ%’r ogi es associated with

I nsul i n 1 §s}rrabéms SRRl SAEXAEN & sulkiSibhi of 8SgreLPNR 7, Swhere R7
characterised by a redggtion I'n the action of 1nsull nSQCf;9 Présse ©

Medi cal e, rep®een6(No. 14), 671-677) and is involved in a | arge nunber of

20 pat hol ogi cal cgnditions, such as diabetes and nore particularly
non-insul in dependent di abetes (type Il diabetes or N DDV,

dysl i pi daem a, .obg@ncked ¥ Lﬁib‘ié’ncﬁ'e%{‘@ms)@] ovascul ar and nmacrovascul ar
conplications, for instance atherosclerosis, retinopathies and

neur opat hi es. I-n bémzylrespect, reference will be made, for exanple, to

D abetes, Vol. 37 &5) 19|88 i595- 1607 ; Journal of Diabetes and its
Conpl i cat i ons, 1968 CoSYCRRVE ™ o Horm Res., 1992, 38, 28-32. The
conmpounds of the grmg@d)gqlge@wpi ally have strong hypogl ycaem ant
activity. The present invention thus also relates to pharnaceuti cal
conposla i dik re@esestspsiesoiile fakowingi greupsi nci pl e, a conpound according to
the i nvention. Thﬁ phar maceuti cal conpounds according to the invention
may' be presented'tn various forns intended for parenteral, oral, rectal,

per mucous or per giHmpeaus @ﬂﬁhﬁ&ﬁéd@@tg@a[m&m 076963 2 1 SEP 2005
PCT/ EPO2/ 02094 7 They will therefore be présented in the form of

i nj ectabl e sol uti b@8BZWs suspensions or nulti-dose bottles, in the form of

plain or Cg%eglsaatpllee{airtor%%%g,r enantiomeric, diasterecisomeric and epimeric forms

15 thereof, the solvates and the pharrnaceuticaliy acceptable salts thereof,
are useful in the treatment of pathologies associated with insulin resistance
syndrome {syndrome X).
Insulin resistance is characterised by a reduction in the action of insulin {cf.
Presse Médicale, 1997, 26(No. 14), 671-677) and is involved in a large number of
20 pathological conditions, such as diabetes and more particularly non-insulin-
dependent diabetes (type |l diabetes or NIDDM), dyslipidaemia, obesity and also
'1 certain microvascular and macrovascular complications, for instance
atherosclerosis, retinopathies and neuropathies.
In this respect, reference will be made, for example, to Diabétes, Vol. 37,
25 1988, 1595-1607 ; Joumal of Diabetes and its Complications, 1998, 12, 110-119
or Homm, Res., 1992, 38, 2832, |
The compounds of the invention especially have strong hypoglycaemiant
activity.
| The present invention thus also relates to pharmaceutical compositions
30 comprising, as active principle, a compound according to the invention.
The pharmaceuticai compounds according to the invention may be
presented in various forms intended for parenteral, oral, rectal, permucous or
percutaneous administration.



coated tablets, wafer capsules, gel capsules, pills, cachets, ppgerenss -

supposi yphhee7¢eEs r ect al capsul es, sol utions or suspensi onlsCT,i;pﬁ2,02094
percutaneous use s in a polar solvent or for pernucous use. The

exci pients that are suitable for such ad'm' nistrations are cellul ose deri -
vatives, mcrocrystalline cellulose derivatives, alkaline-earth netal
car bonat es, %@tlmlhfbﬁ&fpmtbe, prsentedsn Whedfdriredf sinjgatalele aelutionstarse

for the solid forns 0 rr c I ocoa b tter or thyl ene '
ol ycol st csregstieor hi-bet Befks. dicng iBRr ia BéP@ﬁf%Jr !a%‘%tée,sugar-
wat er, aqt@ﬁ:tédsqhbtet@ns«uaﬂ@hy%laageﬁscalgeﬁabhggulagd pill§ gbﬁet%ol BhlveRss,
are the vehi cl es that are the nost suitable for use. osage y var'y
within a vaqusatﬂgesm rectadcapsulesssoltition 0o Sug[)?enslénsl,etmmiamg’(aoaousejse
therapeutlc |nd on anggt he route of adm nistration, and also the age

and wei yht' cﬁpp SOV&"WCH | PEFCAMENRRes that follow illustrate the
preparation of vﬁmmt@&héme JupaBld forslkh a%%iﬁ?éw?‘eﬁ érg%'é“im’b%@ Sertf
| azol e roch

2- (am noi m nonet hyl (et hyl am no) met hyl ) - be nzo- t hy ride
Step 1 : vatives: dnisregrysiatinet belidese denvatigechilsatineeayih cdtat mrbqr&teﬁ

M) 104 riveenelRih iesRodirudtr. ROUARE: nPinnes 3 fretoSE 16 the (o

di met hyl fordamy de, while the tenperature is kept beI ow 40C. After
stirring for 18 hours, the precipitate forned is filtered off by suction
and thed di ssol Fed reatah @B, nsonosubuienwon polyelkylene glytel steasetss grasibei s

extract ed d the extracts are concentrated under vacuum at
roo-mtenpe¥“£§fﬁv§8'%ﬁ%[b‘?%r§9m g (65% of a flaky solid. WD 02/076963 2 1

SEP 2005 PCTI EPQ?&QQ@%@ usd] Wker( Q\ﬁ@d@l@ s8ﬂﬂoﬁ4ﬂzbhys@og%§28alﬁwe J:anl’:i

aromatic H; 8.21, d, 1 H, aromat i c H: 7. 2H, Taromatic H,
5.43, s, 2|aotmcsplt$toap age thevehicleg|that anr@méuermmesmtamwmduse(s) 5 A (115

Reated at soc | ANaratRasCraf RS A i i L PR kerug [0 mo)

concen-is  depending on the therapeutic indication and the route of administration, and also

the age and weight of the individual.

The examples that follow illustrate the preparation of compounds of the
formula (1). '

20 EXAMPLE 1
Synthesis of 2-(aminoiminomethyl(methylamino)methyl)-benzo-
i thiazole hydrochloride

Step 1 : 2-chloromethylbenzothiazole (A)

Chioroacetyl chloride (81.6 ml) is added dropwise to a solution composed of
2-aminothiophenol (112 ml, 1.04 mol), dichloromethane (1.2 I) and three drops of
dimethylformamide, while the temperature is kept below 40°C. After stirring for 18
hours, the precipitate formed is filtered off by suction and then dissolved in a

30 minimum amount of water. This aqueous phase Is extracted with pentane and the
extracts are concentrated under vacuum at room temperature, giving 120 g
(65%) of a fiaky solid.



trated and the residue is purified on a colum of silica (7/37Q&EP Qium
et her/ } §IMRs@net hane) to give 96 g (87% of an orange-p‘@ﬂ,ﬁwzﬁ,goﬂll 10
1H NWVR (DVBSO-d6, 200 MHz) : 5: 8.03-7.39, m 4H, aromatic H; 4. s, 1
H CH2 :; 2.61, s, 3H CH3 Step 3: 8

2- (am noi m nonet hyl (et hyl am no) net hyl ) benzot hi azol e hydro- t5 chloride
55.7 g (0.'"AAMP(DMS0an] 200 MEACNEt BYIZS dl ﬁpnla%m@tld Ht 8. 2dded H, aromatic
portionwi se to a_solution conposed of di met hyl f or mam de (400 rﬂ) and B
050 o0, $ho70o17.6% oo/ 2H ArOTERe Wi #3, 1At GHizG af ur e | . kept bel ow 5C
After .stirring for 48 hours, 20 the reaction nediumis cooled to 5C and
75 M (0.9 nol) of concentrated hydrochloric acid are added. After
stirring for 1 dteyra: Qhﬁemplammgmgmy[bgmﬁmzbgg@ and the remaining oil
is taken up in acetonitrile. The precipitate formed is filtered off by
suctiorf and then recrystallised fromwater to give 40 g (35% of a white

Sromaii ¢ k(1 565 Gegiiof K sB0T o APSiays %WE@W%"@% S
CH2 ; 3. lhheaied Htl. 60CHH 30 4 BochHVR foPMBOnEars. SthdWrZactiord medi®@® &2concen-
159. 08, 154.12, 136. 33, quaternary C, 128. 20, 127.27, 124.30 and 124. 15,

aromati c tratedsand ghe aesiduggisgpuri ma spumnes s 75 petgleum ether/

> (am noi AIAIHSTTOTENES BB BT R4 2D A 85 HRIVER B i ge 5 step 1

2-am nmnst hyl benzi m dazol e (C A solution of 2-amnoaniline (27 g, 0.25
nol ) ,: egC|ne(27 7 g, 0.37 nol) and 250 ml of 5.5M hydrochloric acid is
refiuxed féF I\B@Hh((ﬂMgQadd 20 MHz)or &d 8.08-3.39,eny; iddkrarosnaticoH ;24.240 ., s1H,

The precipit,at or filtered off with suction and to then taken up
in 400 m 2rr§t411a mlag‘lar@'l%reat ed with carbon bl ack. The m xture is

filtered and the solvent is renoved to give 22 g (49% of a Wnite sol id.
m p. = 81-83C 15 1H NMR (DVBO- D6, 200 MHz) : 5: 7.40-6.90, m

ar orratl c H: 3.5@p 8: za-(amnplgnlspgpatlzyl(methylammo)methy!)benzoth|azoie hydro-
2- (am n0| mhr?orrirgt hyl am no) Met hyl benzi m dazol e hydrochl ori de

55.7 g (0.449 mol) of aminciminomethylsuifonic acid are added portionwise 10 a
solution composed of dimethylformamide (400 ml) and B (80 g, 0.449 mol)
cooled to 5°C, while the temperature is kept below 5°C. After stirring for 48 hours,
20 the reaction medium is cooled to 5°C and 75 mi (0.8 mol) of concentrated
hydrochloric acid are added. After stirring for 1 hour, the solution is concentrated
and the remaining oil is taken up in acetonitrile. The precipitate formed is filtered
off by suction and then recrystallised from water to give- 40 g (35%)____of a white

solid. -
25
m.p. = 203-205°C -
'H NMR (DMSO-ds, 200 MHz) : §: 8.32, d, 1H, aromatic H ; 8.25-7.40, m, 8H,
aromatic H, NH and HC! ; 5.20, s, 2H, CH; ; 3.10, s, 3H, NCH;
30

3G NMR (DMSO-dg, 50 MHz) : & : 168.32, 159.08, 154.12, 136.33, quaternary C;
128.20, 127.27, 124.30 and 124.15, aromatic CH ; 53.19, CHz ; 38.88, NCHa



20 A solution of C (15 g, 0.101 mol), 1-(aninoi i nonet hyl) pyr akbIEP 2005

hydr ochlwgoipgd@7696L5 g, 0.102 nol) and 50 ml of dioxane is pei/ppsSehedbpr 18
hours and then concentrated to dryness. The crude product is taken up in

met hanol (300 ml) and treated with carben black. After filtration and
concentration, the residue is taken up in a m ninum anount of water and
the remaining i BXAMPLE 2aterial is 2s renoved by filtration. The

solution is then freeze-driged to.gi.ve 14 62%, of a_. white soljd .
SO D5C 30 Sy ire e G iemethl Aty Ibat2ida2ala fudre:
H NH andl\ﬁgﬁkj i 4.60, s, 2H, CH2 21 SEP 2005 WO 02/ 076963 PCT/ EP02102094

10 '3C N O-d6, 50 MHz) : 5 : 158.56, 151.26, 138.98, quaternary C,
122.88, 115.76, aromatic CH ; 40.32, CH2 EXAMPLE 3 5 Synt hesis of

2- (am noi m nomet hyl am_no) net hyl i ndane sulfate Step 1 :
yé“%’aﬁe% ’“R"L%LM gangidazole (Gi br ono- o- xyl ene (203.51 g,
I

2- met hyf car box
0.77 nmol) in 1.5 of ether is added io to a solution of diethyl

mal onate (127 g, 0.79 nol), sodium nethoxide (314 m, 1.70 nol), ethanol
(100 m) aAdsautiem ofSB@mihdanilihe @7xgue2s sneokpf blycewe (27,7 §, 0BT smol) hevd

et or 1720 o ok s FOARSPAS 5 Bl GRS 48 roRES B e 3o
refl uxed fférfrigé%édﬂﬁgrszcx Ho@rd. efsé g{?gcapggtéimrhfeoo%ﬁérédwbﬁ RithYdicheh! Hd ¢

acid sol ution”an e Is precipit rmed Is filtered off by suction
and t han diheadtak&heapsiol 400 mbobimetbianal andireatedneith sarigodatcks The rmikhue és

and the ney sol,id obtained.i.s recr aliis f 00 nl., of .heptane. The
crystals o %fieﬁeﬁi’da&'@ %ﬂm '%bemﬁvégé)o ﬁfv%fgﬂe(td’h%]ocl’ a white Sﬁhger 5 drops
of concentrated sulfuric acid have been added, the m xture is refluxed
for 4 hours and then concentrated. The residue is dissolved in 600 m of
20 et her. hps=&1HB°Ghase is washed with saturated sodi um bi carbonat e

solution and saturated sodiumchloride solution and then dried over
sodium sul fate and concentrated, giving 73.6 g (54% of a clear oil. '"H

NVR ( O dag, 08206 mg 44, hC ; i~ 19
25 3. ﬂ@ mqﬁf“'ﬂ?")é%“?%.[’gﬁ?c’% Q'?iﬁ)‘ 2w§02%@§t@’- f:”jr’ t%égf%%geﬁi' n‘%*éﬂe%? D
(102.1 g, @HB nol) and 500 m of concentrated ammoni a solution are

intro- 30 duced into an autoclave and the m xture is nmaintai ned at 80C
for 18 hours.,The solid thus forned is filtered off with suction and

washed wi th wat gfied 63. 2(ghinBfiffhomethylamino)methyibenzimidazole hydrochloride

20 A solution of C (15 g, 0.101 mol), 1-(aminoiminomethyl)pyrazole hydrochloride
(15 g, 0.102 mol) and 50 mi of dioxane is refluxed for 18 hours and then
concentrated to dryness. The crude product is taken up in methanol (300 mi) and
treated with carbon black. After filtration and concentration, the residue is taken
up in a minimum amount of water and the remaining insoluble material is

25 removed by filiration. The solution is then freeze-dried to give 14 g (62%) of a
white solid.

m.p. = 171-173°C

30 'H NMR (DMSO-dg, 200 MHz) : § : 8.20-7.10, m, 8H, aromatic H, NH and HCI;
4.60, s, 2H, CH,



mp. = 181-183C 71 SEP 2005 MO 02/076963 PCT/ EP02/02094 11 I IHERNHS

(DVBO- dfvo é¥aPeddblz) : 8: 7.39, s, 1 H NH 7.11, m 4H argBbbe n
6.85, s, 1 H NH; 3.12-2.97, m 5H, CH2 and CH Step 3 : 14

2- am nonet hyl - i ndane (F) 5 A solution otocE (63 g, 0.391 nol) in
tetrahydr%furan 1) is added dropwi se to a suspension of LIA H4
(74.15 g, “C NMFMDMSG He 50 0DUrDB.FB005 h2P, 138198 quatamaryaC; 122.88,

cardi cel/ a e bath ure is then refluxed for 2 hours. The
reaction 'fﬁé'gguﬁf(?@a%wafj’ﬂ:sg? m of water, 75 ml of 5M sodi um
hydroxi de and 225 ml to of water) and then filtered. Renoval of the

sol vent Ieaves an oil (56.9 g, 99%9 that quite readily forns a

carbonate. 'H EMAMBIEBJ6, 200 MHz) : 5: 6.95 m 4H, aromatic H ;
2.90-2. 14,

2- (ami Aoi ni nonéarmhaﬁﬁ%f ﬁg?mﬁ?mwgmﬁawnﬁ?wﬂﬁﬂrrﬁw gulfate 63 g,
0.140 nol), S-nethylisothiourea sulfate (19.5 g, 0.07 nol) and 10 m . of
water is nmaintained at 90C for 30 mnutes (end of the 20 evol ution of

met hanet hi ol g&4gp 1TH:meathdeaboixiihdane@)t is recrystallised froma

wat er/ et hanol m xture to give 12.7 g (38°/c) of a white solid. mp. =
231-233C ' H NVR (DMBO-d6, 200 MHz) . 7.05, m 4H, aromatic H; 2.95,

2H, CH . '
8 To7. o7 Sy & éﬁ%tﬂ%eﬁ*;bé%né’@%%%@% DGR 9Por e bgged
CH2N ;1038td/ 4, s&tblhonaﬁ dﬁéthykmﬂoﬂﬂeEMVPgEM?lehemchumf methoxide (314 ml,

2- (am noi m_nonet m no) | benzot hl ophene ydrochl oride 2 SEP 005
WO 02/ 07696@ Gst .EP 523 ) emef QEQ%FBB 3; hm'b@ﬁdﬁhfeilaﬁéﬁe Cige)

1 ot e S T TR S
0.57 nol ) obwatet. dd3 g o@@,otammm hydeoxieezee @dded, aadithe mixtureds aeflied for
thi o aquedBdHacEne S2agian Sledu it pAUEBNC STRErGEHeRE felksoiionangand
over spdi wRGHTAR! RrRdY BOREREd off by suction and then dried. The solid obtained is
maintained at 200°C for 20 minutes and the new solid obtained is recrystallised
from 400 ml of heptane. The crystals obtained are taken up in 400 mi of methanol
and, after 5 drops of concentrated sulfuric acid have been added, the mixture is
refluxed for 4 hours and then concentrated. The residue is dissolved in 600 ml of
20 ether. This ether phase is washed with saturated sodium bicarbonate solution
and saturated sodium chloride solution and then dried over sodium sulfate and
concentrated, giving 73.6 g (54%) of a ciear oil.

'H NMR (DMSO-dg, 200 MHz) : §: 6.96, m, 4H, aromatic H ; 3.43, s, 3H, CHs;
25 3.11,m, 1H,CH;2.91,m, 4H,CH;

Step 2 : 2-carboxamide-indane (E)
D (102.1 g, 0.58 mol) and 500 mi of concentrated ammonia solution are intro-
30 duced into an autoclave and the mixture is maintained at 80°C for 18 hours. The

solid thus formed is filtered off with suction and washed with water (63.4 g, 68%).

m.p. = 181-183°C



trated. The crude product obtained is purified on a colum ofl &ﬁEPmZWE\ '

(petrol @dg2@kdRer) to give 34 g (35% of a yellow oil. 1Q>C'IH':IN%094
(DMSO-d5, 200 MHz) : 8: 8.04, s, 1 H CH; 7.90, m 2H aromatic ;

7.35, m 2H, aromatic H: 4.20, q, 2H @H2 : 1.93, t, 3H CH3 Step 2’:
2- car boxam dobenzot hi ophene (H) 15 G (34 g, 0.165 nol), concentrated
aqueous aYANIMR (DRISOd;, aod IgHRRNGI: 7.660sH, aqE ;MRHAL & ned, aforB&ic H; an

autocl ave for 24 hours. The solution is then concentrated and the crude
solid is ©.85 & aHeMNH f3i ¥bBSTpy, &H.HeHz 8Ad Wdshed with pentane (26 g,
89% . 20 mp. = 209-211 1H NWR (DMSO d6, 200 MHz) : 8: 8.59, s, 1H NH
8.32, s, 1H, CH, 8.15, m 2H, aromatic H; 7.89, s, 1 H NH; 7.64, m
2H, aromatic HsPp 8t:epaminordetiyl-imdkichiF) benzot hi ophene (1) A suspension
of H (26 g, 0.146 nol) in tetrahydrofuran (500 m) is added to a
suspension of LiAlIH4 (33.5 g, 0.88 nol) in tetrahydrofuran (100 m), and

cool od t chcroidior? of 688 0 3% Mol terap e hfan'} S T ShHE sEoPUER 1p
5 nol ar sagspendivsloPLiAlpl, (784599 MSQﬁol?;&DietraﬁyH%fufraﬁ 30 hflycadied sy

concentration, the crude product 2 1 2005 "WDO 02/ 076963
PCT/ EP02/ 8 Z@gdiceiacaionabatiy and thermidtiwe isnhan cefiunad or ZheursaThe reaction

(565 of Tl TialeRe (it il bR e MBH TBLURR Aldspulplid cb2 M,
7.12, m 8Hwat§r)aaimmher¢ flerod) Removdl-of e soheAb ledles2hh diHEE.9 4, GB%Y,
2H, CHZ Step 4: 2-(am noi m nomet hyl am no) et hyl benzot hi ophene

hydr ochl oiﬂﬁiéfl%esr@la@ﬂ)’d‘ﬁfﬂaﬁ agatbenaie. 0. 067 rriol),
1- (am noi m nonet hyl ) pyrazol e hydrochloride to (9.8 g, 0.067 nol) and
i sopropanol (50 m) is refluxed for 24 hours. The reaction nmediumis

concent r at|qdN VR ADMBOCd Y PO 0SHZY ; 1S, Ggsrmtaml a&ﬁﬂaﬁécﬂn wedeep. 147 r8, 7H,
41%. mp. = 163.165C 15 1H NMR (200 M—Iz} : 8. 8.44-7.26, m 9H, aromatic

H and excaéirlrgaeam &hH; 1636, 2HdNHaH CH2 13C NMWR (DNSO d5, 50 MHz) : 5 :
157.56,, 141.73, 139.49, 139.36, quaternary C; 124.90, 124.76, 123. 88,
122.88,> 122.68, aromatic CH ; 40.28, CH2

Step 4 : 2-(aminoiminomethylamino)methylindane sulfate

A mixture of F (20.63 g, 0.140 mol), S-methylisothiourea sulfate (19.5 g,
0.07 mol) and 10 mi of water is maintained at 90°C for 30 minutes {end of the

20 evolution of methanethiol gas). The crude solid present is recrystallised from a
water/ethanol mixture to give 12.7 g (38%) of a white solid.

m.p. = 231-233°C _
'H NMR (DMSO-dg, 200 MHz) : §: 7.05, m, 4H, aromatic H; 2.95, m, 2H, CHz;
25 2.40, m, 5H, 2CH; and CH

BC NMR (DMSOQ-d6, 50 MHz): &:.157.07, 142.57, quatemary C ; 126.59,
124.83, aromatic CH ; 45.28, CHzN ; 38.74, CH ; 36.57, 2CH;

3 EXAMPLE 4

Synthesis of 2-(aminoiminomethylamino)methylbenzothiophene
hydrochloride



20 Table 1 summarises the fornulae and characteristics of thezc]oerBcﬁﬂﬂﬁds

of the @uiHeaes!)- 2 1 SEP 2005 WO 02/ 076963 14 Table 1 2094
CompoundStructureM P. in C13C NVR 50 MHz 6 ppm (Kofl er) (Bﬁgg@ %440

168- 32, 159. 08, 154. 12, 136. 33, quaternary,C S NH | 203-205128.20, 127.27,
124.30 ~ 1/ N and 124.15, aromatic N4 (hydrochloride) H3C NyeCH 53. 19,

CH2 38.88, NCH3t¢PNER-darbd:bthibeditnidphensdqcds, H (1:11

171-173quaternary C NH 2\ _<(h 122.88, 115.76, drochloride) Hy H

NH2ar omati ¢ CH
Ethyl 2-mercaptoacetate is added to a solution of dimethylformamide (800 mi),
2-nitrobenzaldehyde (73 g, 0.48 mol) and potassium carbonate (80 g, 0.57 mol)

5 cooled to 0°C, while the temperature is maintained at 0°C. After stirring for

24 hours, the mixture is poured into 2 | of water and this aqueous phase is
extracted with ether. The ether phase is dried over sodium suifate and concen-
trated. The crude product obtained is purified on a column of alumina (petroleum
ether) to give 34 g (35%) of a yellow oil.

10
* "H NMR (DMSO-dg, 200 MHz) : §: 8.04, s, 1H, CH ; 7.90, m, 2H, aromatic CH :
7.35, m, 2H, aromatic H ; 4.20, q, 2H, CH;; 1.83, t, 3H, CH4
Step 2 : 2-carboxamidobenzothiophene (H)
15 .
G (34 g, 0.165 moal), concentrated aqueous ammonia (120 ml) and ethanol
{50 mi) are maintained at 80°C in an autoclave for 24 hours. The solution is then
concentrated and the crude soiid is triturated in isopropyl ether and washed with
pentane (26 g, 89%).
20
m.p. = 209-211
|
‘ "H NMR (DMSO-ds, 200 MHz) : §: 8.59, s, 1H, NH ; 8.32, 5, 1H, CH ; 8.15, m,
2H, aromatic H ; 7.89, s, 1H, NH ; 7.64, m, 2H, aromatic H
25

Step 3 : 2-aminomethytbenzothiophene (1)

A suspension of H (26 g, 0.146 mol) in tetrahydrofuran (500 ml) is added fo a
suspension of LiAlH, (33.5 g, 0.88 mcl) in tetrahydrofuran (100 ml), and the
30 mixture is refluxed for 6 hours. The reaction medium is then cooled to 0°C and
the excess LiAlH, is destroyed (33 ml of Hz0, 33 mi of 5 molar sodium hydroxide
and 99 mi of H,O). After filtration and then concentration, the crude product



40.32, CH2 (DVMBO-d) 157,07, 142.57, quaternary C 3NH 231- 2333 1SEBI005

124. 83, sul fate)aromatic CH H NH2 45.28, CH2N 38. 74. CH 36. 57,
2CHD (Dkg%‘-}%{%ﬁ%%ISG, 141. 73, 139.49, Zz7~139.36, quat erayiPE/02094. 165
4, NFchlori de) 124.90, 124.76, 123.88, h, d ( yy ro NH2122. 88, 122. 68,
aromatic CH 40.28, CH2 21 SEP 1005 WD 02/ 076963 15 PCTI EP02I 02094 (1 H,

D20) S  obtained is purified on a column of silica {dichloromethane and then 4/1 dichloro-
methane/methanol) to give 13 g {56%) of an oil.

'H NMR (DMSO-d6, 200 MHz): §: 7.65, m, 2H, aromatic H: 7.12, m, 2H,
5 aromatic H; 7.08, s, 1H, CH ; 5.46, m, 2H, NH; ; 4.60, d, 2H, CH,

Step 4 : 2-(aminoiminomethylamino)ethylbenzothiophene hydrochloride

A solution of I (11 g, 0.067 miol), 1-(aminoiminomethyl)pyrazole hydrochloride

10 (9.8 g, 0.067 mol) and isopropano! (50 mi) is refluxed for 24 hours. The reaction

) medium is concentrated, and the crude solid is recrystallised from water (7 g,
41%).

m.p. = 163-165°C
15 "H NMR (200 MHz) : § : 8.44-7.26, m, 9H, aromatic H and exchangeable H: 4.70,
d, 2H, CH»

®C NMR (DMSO-ds, 50 MHz) : §: 157.56, 141.73, 139.49, 139.36, quatermary
C; 124.90, 124.76, 123.88, 122.88, 122.68, aromatic CH ; 40.28, CH;

Table 1 summarises the forrulae and characteristics of the compounds of the
formula (1).



/>--\ 196-1988.20-7.50, m 4H NH ~/ N H\(hydrochl ori de) ar ondd SEP 2002
5.00, Swehbs (1 H, D20) H 253-2557.80-7.25, m 4H, -~ i ,
1( hydro%‘?or? e)aromatic H H3c NH24.90, s, 2H, CH2 3. 20, @M’EFP%EP%‘
(DVBO-ds) 160.90, 157.71, 136.73, HDeconpposesl135.58, 128.08, quaternary C

121 ()~~ 37 7 N4>130120 16 119 30, . H , - , NH2(carbonate) 111.59,
100. 08, aromatic CH 38.51, CH2 (DVSO g@ble 1

m.p. in °C
Compound Structure P 3*C NMR 50 MHz § ppm
(Ksier)

(DMSO-ds)
168.32, 159.08, 154.12,
136.33, quaternary C

s 128.20, 127.27, 124.30
1 @: > 203-205

. and 124.15, aromati
N IN_< (hydrochloride) ¢
H,C NH, CH
53.19, CH,
’ 38.88, NCH;

(DMSO-ds) 158.56,
151.26, 138.98,
uaternary C
>__\ NH 171173 |0 o
2 7 _ 122.88, 115.76,
N HN—( {(hydrochioride) _
NH, aromatic CH
40.32, CH;

(DMSO-dg)
157.07, 142.57,
‘ quaternary C
'r [ :| N 231233 [126.59, 124.83,
3 NH 8
H“ ’< (sulfate) aromatic CH
4528, CH.N
38.74, CH
36.57, 2CH;
(DMSO-dg)
157.56, 141.73, 139.49,
S 139.36, quaternary C
p H 163-165
4 N_éq . 124.90, 124.76, 123.88,
(hydrochloride)
_ 122.88, 122.68,

aromatic CH
40.28, CH;




157.68, 151.74, 127.89, H quaternary C N > 189-191127.40, 124.569EP 208533,
OC N. _J 6 heul fate)H . J108. 75, aromatic CH NH2 57. 99, , CH2N
33. 55, ﬁ% ?%O d6) 159.10, 126.84, quaternary C NH139-}:’L(gl:l‘]‘_fr‘%ltz‘@.%3%a
125.57, 120.84, 9 (carbonate)109.49, argjatic CH H NH2 81.04, CHO 44. 87,
CH2N 32.56, CH2 (DVSO d5) NH187-189 10 S N160.88,139. 93, 138-91,

H( car bonpat e) Nqua{[ ernary C WO 02/076963 {16 2 1 SEP 200#, 020/ EP02102094
127. 83, [125.53, 1PR4. 7@2\2S aromatic '

5

N N4
R,

Crgg Ay O

{hydrochloride)

20,56 m, 4

aromatic H
5.00, s, 2H, CHz

@i,?_\ﬂ_q

NH
HC  NH,

253-255
(hydrochloride)

{(1H, D20)
7.80-7.25, m, 4H,
aromatic H

4.90, s, 2H, CH,
3.20, s, 3H,NCH,

H
4 H_<

NH,

Decomposes
>130
(carbonate)

(DMSO-dg)

160.90, 157.71, 136.73,
135.58, 128.08,
quaternary C

121.37, 120.16, 119.30,
111.59, 100.08,
aromatic CH

38.51, CH,

189-191
(hemisuifate)

(DMSO-dg)

157.68, 151.74, 127.89,
guaternary C

127.40, 124.66, 117.33,
108.75, aromatic CH
57.99, CHN

46.50, CHN

33.55, CH;

139-141
(carbonate)

(DMSO-dg)

159.10, 126.84,
quaternary C

128.27, 125.57, 120.84,
109.49, aromatic CH
81.04, CHO

44.87, CH.N

32.56, CH;

10

187-189’
(carbonate)

(DMSO-ds)
160.88, 139.93, 138.21,
quatermnary C




38.97, CH2 (DMBO d6) 157.54, 148.11, 134.07, H3quaternary C 21SEP 7005
0191- 1934892889681 omati c CH 11NH (sul fate)55.89, CH3O mc~gT@%fgi@~ )
NH245. 77, CH2N 39.22, CH 36.76, CH2 (DMVBO- d6) 157- 33, 153. 86 1382/64?
H3133. 10, 127.45, 233-235quaternary C 12)§H (sul fate)111.38, 110.51,
102. 24, H_NH2 100.20, aromatic CH CH3 55.66, CH30O 30.00, CH2N ( DMBO- d6)

162.77,1
(sul fate)

OCH3 43. 8

8.79, 141-
117. 47,
4, CH2N

39, H3137.09, 138.67,

16. 40, 107.18, N\ H 1

]

213-215quat e

05. 15, aromm

[ 1TE7.83,G 26183, 15472,
[ic CH NH2 60,81,
122.31, aromatic CH
48.46, CHS

45.54, CH;N

38.97, CH.

11

191-183
(suifate)

(DMSO-dg)

157.54, 148.11, 134.07,
quaternary C

108.80, aromatic CH
55.89, CH;O

45,77, CH.N

39.22, CH

36.76, CH,

12

233-235
(sulfate)

(ODMSO-dg)

157.33, 153.86, 136.64,
133.10, 127.45,
quaternary C

111.38, 110.51, 102.24,
100.20, aromatic CH
55.66, CH;0

30.00, CHoN

13

213-215
{sulfate)

(DMSO-dg)
162.77,158.79, 141.39,
137.08, 133.67,
quaternary C

117.47, 116.40, 107.18,
105.15, aromatic CH
60.81, OCH,

43.84, CHN

14

181-183
(hydrochloride)

(DMSO-dg}

157.80, 148.00, 134.80,
127.00, quaternary C
11.02, 109.50, 104.80,
100.30, aromatic CH
37.72, CH;

30.28, CH,




(DVSO-d6) 157.80, 148.00, 134.80, 127.00, quatemary C 14H

21 SEP 2005

181- 1833l 820498 50,104 .80 , -? " H(hydrochl oride) CH3 9 .
aromatic CH 37.72, CH2 30.28, CH3 21 SEP 2005 WD 02/076963 ég%’?‘/ 02094
17 i (DMBO-d6) 157.75, 154.49, 128.33, dquaternary C 244-247 15NH f
124.46, 123.23 121 48 't (su Ha e) NH2111. 35 104 33, aronmatic CH
39.92, CH2 (DMBO- (16) 157.31, 144.40, 143}51, quater np{OMEOIE) - ~ NH
209-2111P8. 22, 126.66, 124. 80, ~4 H3C NH2( hydrochl ot lig-le),%%‘,{% 1%9393,
aromaticjCH ' T
m_\ " 044-247 quaternary C
15 N < 124.48, 123.23, 121.48,
© H (sulfate}
- NH, 111.35, 104.33,
aromatic CH
38.92, CH;
(DMSO-dg)
157.31, 144.40, 143.51,
quaternary C
NH 209-211 128.22, 126.66, 124.80,
16 ),,_./<
(hydrochloride) | 124.04, 120.96,
H,C NH,
aromatic CH
50.48, 40.33, CH;
36.75, CH3
(TFA)
E 158.30, 154.00, 149.00,
250 139.00, guaternary C
F A\ (suifate) 114.5, aromatic CH
‘ 47.26, 37.12, CH,
40.30, CH
| Results of the pharmacological studies will be given hereinbelow.
5 STUDY OF THE ANTIDIABETIC ACTIVITY IN NOSTZ RATS

10

The oral antidiabetic activity of the compounds of the formula (I) was deter-

mined on an experimental model of non-insulin-dependent diabetes, induced in

the rats with steptozotocin.

The model of non-insulin-dependent diabetes is obtained in the rats by

means of a neonatal injection (on the day of birth) of steptozotocin.

The diabetic rats used are eight weeks old. The animals are housed, from

the day of birth 1o the day of the experiment, in an animal house at a regulated

temperature of 21 to 22°C and subjected to a fixed cycle of light (from 7 am. to



50. 46, 40.33, CH2 36.75, CH3 (TFA) 158.30, 154.00, 149.00, 21 SEP 2005
17~-NH>25Ql3@dHeszduat ernary C F H(sul fate)114.5, aromatic CH NH2 47. 26,
37.12, CH2 40.30, CH Results of the pharmacol ogi cal studi RCHEPI208@4gi ven
her ei nbel ow. 5 STUDY OF THE ANTI DI ABETI C%SACTI VITY I N NOSTZ RATS The oral
antidi abetic activity of the conmpounds of the fornula (1) was deter-

m ned on af pewpeandedasknessdgironf Manm. Nfl7 Ny AepeTHBH fﬁ(})@b&ﬁsteégﬁfcaed

in the rats.ﬁyith ste tozo‘ioci n. 10 The nodel of  non-1 nsull n-depen

di abet es | DAYBLARMRdiGh B Walesang foek wese @ivan Pamblibitain®] witk dhe eRcéption

t he day of gffHuk; 0. e diabetic rats used are eight
weeks ol d'ogfha;shg%%l Eggﬁgﬁ%‘ggﬁa ‘f‘-‘%ﬁ%rm WQiFereBPHtﬁ’et fpathis amovad
t he experi {post-absorpiiveastatedl house at a regul ated tenperature of 21 to

22C and_subj ect(ﬁg to a fixed égcle of light (from7 a.m to 21 SEP 2005
WD 02/ 076963 PCTIERBE 850 dipated orally doy oard(Rigr anéssr (Dapmiayspwith the tést

: .. Thei oSt oI . e diet, d, wat d food
were g Verﬁ@gﬁgﬁiﬁﬂf‘?mﬂ@ﬁ%ﬁ?@%'ﬁ” 2lign G1abl: AP anouse Lt
the tests,a [ wimiotalpehave tihesd oadat eqyi i .
st at e)t5 ; e Iratgi,}_g)arle t?eat ed orally fglre§%r{]eg§?%1§%|g£ p%m&?@y%%{d'mh
the test M&‘ﬁ. TRSH U Blogdisampliads taken framniheiertd of thentagf t he

duct d 30 @y i nal thetised with
bent obar bi tal <orah ot sEbElerey bl esaliee rdble 2. Thesn resuta
the endo ofsfiche tenleffically aiheobormsaIRUE of 18 YbirhufPlR I $aak fg Gl AH 1"

Tabl e 2. These results 1o_show the efficacy o conpoun
formul a (ffeidabeliganingls Thessmesulls areraxpdésdest as aamﬂenmlnsageTbl@@rﬁquﬁ‘ﬁmlet s
nd

are expre : C e jn the | ycaem a on D1 a
(nunber o?gﬁ ay@ﬁ'g% f?&aﬁﬁ%%ﬁf‘%& Q{ed?ﬁ ‘Eﬁr‘? %‘E@ﬁ‘é“’eﬂ?&ﬂ theiene the
15Tabl e 2 tEatmemt}d20 ng/ kg/ day200 ng/ kg/ day D1D4D1D4

LS Table 2
Compound 20 mg/kg/day 200 mg/kg/day

D1 D4 D1 D4
1 +5 -4 -9 -23
2 -17 -13 -10 -25
3 +2 =10 -14 -29
5 -18 -3 -30 -26
6 +3 0 -6 -16
7 -5 -9 -19 -28
8 -7 -12 -10 -2
10 -3 -5 -21 -25
11 -1 -8 -8 -14
12 -22 -26
13 -16 -26
15 -23 -28 -29 -31




145- 4-9-23 2-17-13-10-25 3+2- 10- 14- 29 5- 18- 3-30- 26 6+30-6- 16 7 b3t Wiog
8-7-12- -5-21-25 11-1-8-8-14 12-22-26 13.-16-26 -ﬁﬁ,—o -29-31 21
SEP 200%‘%%’%%‘%76963 PCTI EPO2/ 02094 19 CLAI M5 1. Conpomjflr_? S o%ﬁ%(ﬁg
general formula (1) 5 (1) in which : A (gepresents a benzene or pyridine
ring optionally substituted by one or nore of the follow ng groups : -

branched or unbranched (C,-C20)al kyl, 10 - OR2, where R2 represents: 15
20 - HH, branched or unbranched (C, -C5§al kyl, (C3-C8)cycloal kyl, or-

benzyl, NR3R4, where R3 and R4 repr: Si ndependently of each other :
SR5, where R5 represents: branched or unbranched (C, - C20)al kyl, benzyl,
acetyl, (C3-Cg)cycioalkyl, or alternatively R3-R4 together form

i ncl udi ng1a ni Qongesuraisooh the general formula (1)

i\/\ :X
>—\ NH
Y ,N—< (1)
R1 NH _

5 2
in which :
A represents a benzene or pyridine ring optionally substituted by one or more of
the following groups :
- branched or unbranched (C4-Cao)alkyl,
10 -  ORZ2, where R2 represents:
- |-|’
- branched or unbranched (C-Cs)alkyl,
- {C3-Cg)cycloalkyl, or
- benzyl,
15 - NR3R4, where R3 and R4 represent, independently of each other :
- H, '
- branched or unbranched (C;-Cag)alkyl,
- benazyl,
- acety,
20 - (C3-Cs)cycloalkyt,
- or alternatively R3-R4 together form a 3- to 8-membered ring
including & nitrogen atom,
- SRS, where R5 represents:J
- H,
branched or unbranched {C1-Cs)alkyl,
(Cs-Cg)cycloalkyl, or

25

benzyi,
- halogen
- cyano
30 - nitro
. CO.R6, where R6 represents:



H, 25 - branched or unbranched (Cl-C5)al kyl, hal ogen cyano
(C3-C8)cycloal kyl, or benzyl, a 3- t@08-nenbered ring 30 - nitrg]-SEP 2005
CO2R6, where R6 represents: 20 2 1 SEP 2005 - H or - branched or

unbr anched (C,-CS)F‘I klyi, or trifluoronmethyl, X represents a -CH=, -CH2-,
-N= or -NH raditcaf 9% represents a CH2 radical, an oxygen or sulfur atom
or a group -NR7, where R7 represents: H, branched or unbranched

(C, -C5)al kyl, benkianchedsr enbragcheddCi{k)aliyl or a CH2CO2H group, R1
represents one of the followi ng groups H, branched or unbranched

(C, - C5)al kyl, -or triflseremgethyhi t h t he exception of the conpounds of the
formula (1) in which : a - Arepresents a benzene ring, X represents -CH=
or - CH2- X répresemts seCHs, a0HHxINyeor -Ni-eadicad R1 is a hydrogen atom b - A
represents a benzene ring substituted in position 5 of the double ring
with a Nalepesenit®OH, ¥atiRAl, @Pediy§en GHsulflf ABRI 658 Yréuf -NRY f Wherdt @M and
RL is a hypiésepesd atom c - A represents an unsubstituted benzene ring, X
represents -CH2-, Rl is a hydrogen atomor a branched or unbranched
(C1-C5) al kyl .ragdical and Y represents NR7, where R7 represents a
hydrogen atom a branched or un- branched (C,-C5)al kyl radical or a
benzyl radical, 5 i tituted benzene ring, X
represents - CH=, %Efcﬁg&gpﬁy ?@%%g%&é%@ﬁd Y represents NR7, where R7
represents an_et %élﬁ rladi cal, e - Arepresents a benzene ring, X
represents -CH=, s a hydrogen and Y represents a sulfur atom

- {Cs3-Cs)cycloalkyl, or
- a CH,COH group,
R1 represents one of the following groups

- H,
- branched or unbranched (C,-Cs)alkyl, or
- benzyl

with the exception of the compounds of the formula (1) in which :

a - A represents a benzene ring, X represents -CH= or -CH_~, Y represents an oxygen
atom and R1 is a hydrogen atom;

b - A represents a benzene ring substituted in position 5' of the double ring with a
halogen atom, X represents -CH=, Y represents a sulfur atom and R1 is a hydrogen
atom,

¢ - A represents an unsubstituted benzene ring, X represents -CH;-, R1 is a hydrogen
atom or a branched or unbranched (C,-Cs) alkyl radical and Y represents NR7, where
R7 represents a hydrogen atom, a branched or un- branched (C,-Cs)alkyl radical or a
benzyl radical,

d - A represents an unsubstituted benzene ring, X represents -CH=, R1 is a hydrogen
atom and Y represents NR7, where R7 represents an ethyl radical,

e - A represents a benzene ring, X represents -CH=, R1 is a hydrogen and Y
represents a sulfur atom,

and also the tautomeric, enantiomeric, diasterecisomeric and epimeric forms, the
solvates and the pharmaceutical acceptable salts.

2. Compounds of the formula (I} according to Claim 1, in which the alkyl radicals
are C-Cs alkyl radicals.



and al so the tautoneric, enantioneric, diastereoisoneric and epi frébrSER 2003

forms, {Wicordedat es and the pharnmaceutical acceptabl e sgldBepodn094
Compounds of the formula (1) according to Claim1, in which the alkyl

radicals are C-C5 alkyl radicals. 71 SEP 2005 WO 02/076963
PCT/ EP02102094 21 3. Conpounds of the fornmula (1) according to Claim1l

or 2, in g chGompepnds eft theaforomilaofipldcgortihgttot Cldch 1oerz2nin mich A.
Compounds of the fornmula (1) according to one of Clains 1 to 3 i n which
Y 5 reprd8Risents aaption %N gapstityied, penzenstiéid.or a group - NR7. 5.
Compounds of the formula (1) according to Caim4, in which Y is a sulfur
atom and A represents a benzene ring nonosubstituted in a position other

than posi4.ion CEdmptbumdi@ ofl thebicermuilan§l) aoccomiiritptizeme of Ohginssipsd i3 it wHichyy at
|l east two 10 groug C@E&ounds of the fornul aNgi}%, according to Caim
4, in whi dAPESE8iS ggbbpra 7 2 HIFURAEQIP 108 SeBfEEP stituted benzene
ring. 15 7. Conpounds of the fornmula (I) according to one of Clains 1 to
3, inwhich Y is an oxygen atom X represents a -CH= radical or a -CH2-
radi cal, a&hd AGmaound@sﬂithenﬁmanar{t)emordmg to&?laﬁmrmomndhlchfwéla sulfur
formula (I accor%%to one 1to in whi Y i S _an

oxygen at GHOEn@Nk resenissa gwnzgge(ﬂng m"quBF@HFEd 5" am%m ofhgr than

ompound SPRLT Seroh, B potbRIrhg, 1924 BehpohRiig Supgiia bERR kg% Yhol
and Rliaregregpslefined in CGaiml1l, wth a guanidylatinQ agent. 10.

Phar maceuti cal conposition corrpri sing, as active principle, a conpound
30 according to any one of Clains 1 to 8. 21 SEP 2005 WD 02/ 076963

PCTI EP02/ 2094 cApdlindd/s? 1Ré 1SmeQBRPUACLRbinghe TRMRT 4! inf WARH! R i Bgroups

-NR7 and A represents a substituted benzene ring.

15 7. Compounds of the formula (I) according to one of Claims 1 to 3, in which Y
is an oxygen atom, X represents a -CH= radical or a -CHz- radical, and A is a

substituted benzene ring.

8. Compounds of the formula (I} according to one of Claims 1 to 3, in which Y
20 is an oxygen atom and X represents an -N= or -NH- radical.

! 9. Process for preparing a compound according to Claim 1, comprising the
reaction of a compound of the general formula (i)

@: >—\ ()

in-which A, X, Y and R1 are as defined in Claim 1,
with a guanidyiating agent.

25

10. Pharmaceutical composition comprising, as active principle, a compound
30 according to any one of Claims 1 1o 8.



NH N-- (1) RL NH2 in which : A represents a benzene or pyridi neZJiSE,%ZUUE

option 0 tituted by one or nore of 5 the follown PrR2004 10 -
branche (ji/)rﬁt}ﬁ%ranched (C1-C23)al kyl, - OR2, where R2 r%;g'?lresentﬁ%(?%H,
branched or unbranched (Cl-C5)al kyl, (G3-C8)cycloal kyi, or benzyl,
NR3R4, where R3 and R4 represent, indepéndently of each other : H,

br anched QH.U“QJ@@meo&n%uﬁa@f%b&geneké forrﬁ@l%i(]’)'v - acetyl, -
(C3-Ce)cycloal kyl, - or alternatively R3 and R4 'together forma 3- to

represents: H 2 branched or nchHl-CS kyl, (C3-Ce)cycl oal kyl,
or benzyl, 25 - halogen cy itr 2R6 ere R6 represents: - H
or 30 - branched or unbranched~{C1-5)al @3 {or tr{ijl uoromethyl, 2 1 SEP
1005 WD 021076963 PCT/ EP02/ 02094 23 XHEepresgM.s a -CH=, -CH2-, -N= or
-NH radical, Y represents a CH2 radical, an oxfgen or sulfur atomor a
group -NRfm wMiei e R7 represents:

8-nmenbered ring including aoxn atom 20 - SRS, where R5
)

A represents a benzene or pyridine ring optionally substituted by one or more of
5 the following groups :

- branched or unbranched (C+-Cag)alky!,
-  OR2, where R2 represents:
) - K
branched or unbranched (C+-Cs)alkyl,

10

{Ca-Cs)cycloalkyl, or

i

benzyi,
- NR3R4, where R3 and R4 represent, independently of each other :
- H,
- branched or unbranched {C-Cao)alkyl,
L5 - benzyl,
- acetyi,
- {Cz-Cg)cycloalkyi,
- or aiternatively R3 and R4 together form a 3- to 8-membered ring
| including a nitrogen atom,
20 - SR5, where R5 represents:
- H,
branched or unbranched (C:-Cs)alkyl,
(C3-Cq)cycloalkyl, or

!

benzyl,
25 - halogen
- c¢yano
- nitro
- COR6, where R6 represents:
- Hor
30 - branched or unbranched (C,-Cs)alkyl, or
- trifluoromethyl,



H, 5 - branched or unbranched (C, -C5)al kyl, benzyl, (C3-C8) czyl:ﬁgpalz%l,
or a CHZCOZHﬁs%_roup, R1 represents one of the following groups 10 - H, -
br anche¥ BB anched (Cy-C5)al kyl, or - benzyl and al F&ETHE2/02094

tautomeric, enantioneric, diastereoi songri c and epimeric fornms thereof,
the sol vates and the pharmaceutically ac:tept able salts thereof, |5 for

t he producgtjon_ of hca t for treatnent of a pathol ogy

associ at eg&re\ﬁir?ﬁ'?qtggu%"r'gﬁ%’t'hﬁb%}%‘F‘HF@%&FM. Use according to Caim

11, in whichkprdeamatd)\gHagadical, @nadsicRs: ordulkit- atdleo P8 GbAh NBIFR viab A L,

in which the pathology 1s dyslipidaema. 14. Use according to Caim11,

in which repreganisol ogy i s obesity. 15. Use according to Caimi14, in

whi ch the pathol aqy is chosen from 25 atherosclerosis, retinopathies and

neur opat hi es. '
s

branched or unbranched (C+-Cs)alkyl,
benzyi,

- {Cs-Cg)cycloalkyl, or
- a CH.COzH group,
R1 represents one of the following groups
10 - H,
- branched or unbranched (C4-Cs)alkyl, or
- benzyl
and also the tautomeric, enantiomeric, diasterecisomeric and epimeric forms
thereof, the solvates and the pharmaceutically acceptable saiis thereof,
15 for the production of a medicament for the treatment of a pathology associated
with insulin resistance syndrome.

12.  Use according to Claim 11, in which the pathology is diabetes.
20 13. Use according to Claim 11, in which the pathology is dyslipidaemia.
14.  Use according to Claim 11, in which the pathology is obesity.

15. Use according to Claim 14, in which the pathology is chosen from
25 atherosclerosis, retinopathies and neuropathies.



