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WD 2004/ 089917 PCT/ EP2004/ 002476 1 Process for
resol ving am nes that are useful for the treatnent of

wale@aswrs associated with insulin resistancePGYRPI004@02476

The present invention is directed towards a process
for resolving amnes 5 derived from

di hydro-1, 3,5-triazines fromthe correspondi ng racemc
m xture. Conpounds of the dihydrotriazine famly are

advpRicads fisre88RAR] AhninesaRafs EOusKfulfor teiratment of disorders
pharmacologrcal properti es. ere_are numerous
docurment s i n tassociated aithrinsulifhesistaree syndigme
1,3,5-triazines. Thus, patent application WO 01/53276

descri bes di hydro- 10 triazines having the follow ng

f or mJ"IEhe ;bl@@”eﬁ{ mvéntn@#riﬂlﬂ:ré%téfd howardsla Blocds€ f¥&r résolving amines
drogen, as trihydrofol ate reductase

iesivBe e dlrwp@«a 12, 1ifjazies Fiog IR GOHASHONAINGEACRTIE fnixture.

the. 1 oD RIE QERECHIATREM e Frfff af i RERRSo Y pAsbially on
Pé?éNouﬁﬂofRﬁeirlphﬁhhabolaglcaHprdp@rﬁe@rogen These
conpounds are described as havin

r educi IKEre el BURIEreys gogHments ﬁ’qttﬁ‘ @te ¥e Avsceripg dihydro-

f31 §,§§@Mé%:§%§2 IPS r,m@?ge:rﬁ' R?ﬁﬂﬁé&tfo‘naZW@Fm/BQE?@g db86ribes dihydro-

triazines having the following formula:
H,N N NH

T
kb o
X

in which R1 may be hydrogen, as trihydrefolate reductase inhibitors, especially

having antimalarial activity.
Abstract JP 48064088 describes dihydrotriazines having the following

formula:
R3
I H
R4 /N\(NYNHZ
N N
Ri R2

in which R1 may be hydrogen. These compounds are described as having
activity in reducing the level of glucose in the blood.
Abstract JP 54014986 describes dihydrotriazines having the following

formula:
R1
Ill H NH
R2” 2
YT
N N
R

—

HC Y
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I H RRNJINTrNH2 IN N R H3C NAY WD 2004/ 089917
PCT/ EP2004/ 002476 2 in which R may be hydrogen, as

w@eompossrds with antidi abetic activity. Patent PQSEB2004/002476

287, 366 descri bes di hydrotriazines of the formula H
H RI~NyNyNH2 NX.N R3 R2 in @gich R3 may be hydrogen,
as herbicidal conpounds. 5 Pat®™ent application WO

01/ 55122 descri bes di hydrotriazines according to the

7 WA Ao g 85 ctmmbnas i onfilatell meiie

can bePaisrdUSB L8P 366 iebominds diblydedifarzides of arsfarmaled
with insulin resistance syndrome. 10 These conpounds

all bear an asymetric carpon en N?g R groups

speci fied above represgpt e correspondi ng
enantioners have not been bllé ed Simlarly, none
of the documents published tN N describes or
suggests a nmethod for the prepéaxation of them It is
known that the biological adg8vi B¢ of enantioners of
racem c com 15 pounds can differ considerably

drepdiich Rg roay bﬁém%héﬁth%h@tcbl cagworndguent |y,

et v ReoR Rl FPBNEY 88T2p hRkyhas JFRLRoEgRpY Bgdrng o

i RslioMigg Farnulaedi cament .

in which R5 may be hydrogen. These compounds can be used in the treatment
of disorders associated with insulin resistance syndrome.

These compounds all bear an asymmetric carbon when the R groups
specified above represent hydrogen. The corresponding enantiomers have not
been published. Similarly, none of the documents published to date describes
or suggests a method for the preparation of them.

It is known that the biological activity of enantiomers of racemic com-
pounds can differ considerably depending on the two enantiomers. Conse-
quently, there is often one enantiomer that has more pronounced activity, mak-
ing it more advantageous as an active principle in a medicament.

The use of this enantiomer instead of the racemate is advantageous.
Specifically, the higher activity of the identified enantiomer makes it possible to
reduce the dosage of active principle in the medicament. The lower dosage
then allows a reduction of the adverse side effects. It is thus desirable for an
active principle to be composed of only the pure enantiomer that has the largest
desired biological effects.

Numerous methods exist for separating a racemic mixture into its two
pure enantiomers. For further information in this respect, reference is made
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The use of this enantioner instead of the racenate is
advant ageous. Specifically, the higher activity of

w0 b@4jostont i fi ed enanti oner makes it possi bl e tBCT/EB2004/002476

reduce the dosage of active principle in the
nmedi canent. The | ower dosage tfen allows a reduction
of the adverse side effects. It is thus desirable for
an active principle to be conposed of only the pure

p et , Cr Y Laai _
SHPELEITY (NS BocRo I RAAEARG, bySBoL St 96b0Pbubled by
Deddoat.c m xture into its two 25 pure enantioners. For

furth informatign in this,respec ref.erence i s nade

WO 20GHATHIGE Y Bes pistenar il ey Be ssinafelget he

book " Chi I’

publ i she%lé%rgﬁ%@gbg?q ng%grr)r@{ggesal ogfasgﬂgﬂdﬁf%g%ﬁeses t hat

may be nsgparelien hassidugs: the usepai didtechmelegidabmethods (whole

physi cal operty difference 5 - separation based on
t he use %é;]rsbl ng%ﬁﬁ’o?%éi cal nethods (whole cells,

enzynes, sgidralion ba&8&batthe uisbas efrdmaldyeapiie nedthods
chr omat ographi ¢ net hods - separation based on the

f or mati oPeRAratiPA Hased ondbederangtion efdiagigmaisgnersisals, addition
chiral Cgt?%%ﬁ?ral cge%tr-gg.e aimof the present invention is

thus to 0se a separation of a racemc mxture of

ani no They aivatdfviae pesdnthigentidn 3s Ihts itezpropssea separation of a
defined .above. During a separation of a racemc¢c .
fiagamice Mixture soh &reing afgrivaiiveay f Ajlydro-hiixsirazingsngg defined
fag%)vgoni toring the enantioneric excess. The standard

nethod 15 consists in nonitoring the change in the

opt i c@urimy atseparaifort bea daesinio rokisicevet icnea¢dsavy tothave avail-
t enanti oper. However, this thod is relativel

G, Pt BHAOY For: FIONIGHER Yot SEGRBIIRES SiaehSa huFiadard method
%Bf\éi%ﬁs! inrrflbﬁhd) }:h@“&ﬂ iffihé 'Eig'i:iéél_ rdBifer! & RkSPaderaoisomeric
solution frequently used. However, It has been found
tshlitort dii henenniibrder Hoveevarpkids imelhodsis beétivelyounawitable in the

a8 SR eBioy A Al e 7 dbeayf Sl Chaserered e,

The use of chiral HPLC is also a solution frequently used. However, it
has been found that this method does not make it possible to obtain an exploit-
able result.

We have discbvered, unexpectedly, that the use of chiral HPLC in super-
critical phase allowed us to visualize the two enantiomers. This technology has
recently undergone major developments in the analytical and preparative fieids.
The fundamental principles of this technology are described, for example, in the
book “Chromatographies en phase liquide et supercritique [Liquid-phase and
supercritical-phase chromatography]” published by Masson, Paris, 1991.

The process according to the invention thus allows easy and economical
access 1o the pure enantiomers.

The separation process more particularly involves a step of asymmetric

conversion of a racemic compound of structure (I) below:
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critical phase allowed us to visualize the two

enantioners. This technol ogy has recently undergone
woragoansevel opments in the anal ytical and prepBCHEP2064/002476

fields. The fundanmental principles of this technol ogy

are described, for exanple, imMthe 25 book

" Chr omat ogr aphi es on phase |iquide et supercritique

[ Li qui d- phase and supercritical - phase

chromat ography] " publisH by MasB4n, Paris, 1991. The

process according to t

he 1 nv t|o thus al l ows easy
and econom cal acceg nt| oners. The
separati on process rmre pa |t| arI y I nvoI ves a step

of asymmetric 30 conversﬂ&g g{a;Na racem c conpound of

structure (1) below V\D2
4R2HR4 RL.' - rl

17 PCT)EP2004/ 002476
(1) ><in which: R1,
Hih.and R4 are chosen i ndependently fromthe

foIV\f ow'ng groups: -H, 5 -alkyl (Cl-C20) optionally

R R2,tRB addiR4 hed olgceaen iadepéndatitlydsym tae kaliowing Qrowsy:
or cyc{_‘oal kyl (C3-C8); -alkylene (C2-C20) optionally

subst i’

uted by hal ogen, al kyl (Cl1-C5) or al koxy

(Cl- Gadiky rﬁm@&(@m@aﬂg sepkiitrl by M@gémtamw V-Cs), alkoxy

or 10 al koxy (Cl-

haI 0
c@@holkwdqmyl((@ﬁ @GP onal | y subst i t ut ed by al kyl

O R SHA o AHARLS oo oF I <5 or

2R qutcgpally substltut ed by al kyl (Cl C5) or
al koxy Cl1-G5 -ary ?CG 0142 al ky

opt i onalky®pes QZQDH@H'%@ ¥ S URsti

q’ﬂ?@r@kﬁalogQ% @Ikyl (C1-C5) o

%@18%5@31%‘) yl (C1-C5), alkoxy (Cl1-C5), alkylthio
-9 ylamno (Cl- C5), aryl (C6-Cl4) oxy, aryl
( C6- Cléycledlkpix(C3-CB) Cplionaiasobstituicd by atiopt(6yi HC5) or alkoxy (C1-

C5);

-heterocycloalkyl (C3-C8) bearing one or more hetero atoms chosen from

N, O and S and optionally substituted by alkyl (C1-C5) or alkoxy (C1-C5);

-aryl (C6-C14) alkyl (C1-C20) optionally substituted by amino, hydroxyl,

thio, halogen, alkyl (C1-C5), alkoxy (C1-C5), alkylthio (C1-C5), alkylamino (C1-
C5), aryl (C6-C14) oxy, aryl (C6-C14) alkoxy (C1-C5), cyano, trifluoromethyl,
carboxyl, carboxymethyl or carboxyethyi;

-aryl (C6-C14) optionally substituted by amino, hydroxyl, thio, halogen,

alkyl (C1-C5), alkoxy (C1-C5), alkylthio (C1-C5), alkylamino (C1-C5), aryl (C6-
C14) oxy, aryl (C6-C14) alkoxy (C1-C5), cyano, trifluoromethyl, carboxyi,
carboxymethyl or carboxyethyl; or

-heteroaryl (C1-C13) bearing one or more hetero atoms chosen from N,

O and S and optionally substituted by amino, hydroxyl, thio, halogen, alkyl (C1-
C5), alkoxy (C1-C5), alkylthio (C1-C5), alkylamino (C1-C5), aryl (C6-C14) oxy,
aryl (C6-C14) alkoxy (C1-C5), cyano, trifluoromethyl, carboxyl, carboxymethyl

or carboxyethyl;

R1 and R2, on the one hand, and R3 and R4, on the other hand, possibly

forming with the nitrogen atom an n-membered ring (n between 3 and 8)

optionally comprising one or more hetero atoms chosen from N, O and S and
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car boxyl, carboxymethyl or carboxyethyl; -aryl
(C6-C14) optionally substituted by am no, hydroxyl,

wao bioa/osteat ogen, 20 al kyl (Cl-C5), al koxy (CLl-ESi/EP2004/002476

al kylthio (C1-C5), alkylam no (Cl1-C5), aryl (C6- Cl4)

oxy, aryl (C6-Cl4) al koxy (Cl-&5), cyano,

trifluoronethyl, carboxyl, carboxynethyl or

car boxyethyl; or -heteroaryl (Cl-Cl3) bearing one or
ruossidie being sithstituted dyeond obiheNollowingngrog8pandmino, hydroxyl, thio,

Hbgan, Akitri*Ceh, ABSals PEa)e MRS nryerning (1-08)

(ﬁr Eéémaﬂ koslyarargp é@b@)alk@w c@%)ck%n@xwufwm#nethyl car-

14)" al ko é ano, tr| f1 uor oret hyl ,
mwbpﬁrbowmei xlwreqaﬂpoxyai ylcar boxyet hyl : Rl and R2,

th 4, th th hand
ggééﬁ %hgf%ﬁfgcﬁﬂq%?%vﬁﬁg@g%roggn afo?n aﬁrn ?nre]rrbered
ring (alkZE(@\B@Edi aptidndly s&ﬁsmﬂtecbbglldrMnn@OdercﬁdyDQhwmalogen
or nore hetero atons chosen from

20 /(G4909) atconyEi> b)) oaliyiiao §1p65)9|4ih¢aﬁén¢1§01 -C5), aryl (C6-

S‘;ﬁ‘?)g Wtaef?h@fs %ﬂ%goa(lk&ﬂ? %@%@n&ﬁ?‘ﬂﬁg cf(rggwe carboxyl, car-

hyl&irbﬁkbdﬁy@ﬂﬁﬂl al kyl am no (C1-C5), aryl
(CG Cl4&woxy SCG 14 al kox S@{ r\q
triflud Wé‘?h(ﬁz Opﬁes@ Y SB%TB@@& ﬁyﬁmer ydrdiyl, thio, halo-

t | |
PR Gllos? AR PesTlRR O3l 180 019 ey
a(maqg 4hypry.oaml (CERCH4) bthdocxge(lﬁti: -(|35) kgyan@gnﬂgrpnmmldxyarboxyl
(b okig Pyl Catb RIS ) ol Koy (L. C5) . byano.
triflug k?ﬁ@t(bﬁlczé)aé&@ﬁé'lly sﬁBéﬂtufé@f‘Mﬁéhﬂ% Hydyroxyl thio, halogen,

car boxy al'kyl ene (C2 opt i onall
sallodt( G’quﬁé)j atyoran{@ib-CaHy akgliiyid, Q‘lh@5 aihylamlrg@rﬁC‘ia@&)ylaryl (Ce-

(éi"f)c‘%%y g }’t ?é%( (égf (ﬁq%xb’ozé%@eﬁ)y Py%rég?l@ﬁ;ﬂ%mﬁ@!, acarg&\yl car-

hyl Ot aRthodyelthyiuor onet hyl ,  carboxyl,
car boxyrreth | or “car boxyeth l; -alkyne (C2-

opt i ongyglgalkyubEi3- Qﬁb@ptl@y‘iaﬁwsnbsmum I@y(_@mmphh%jdroxyl thio, halo-

NN (GHCAL o T TRl AR EFO bl E0-co), arv

((3(;@%%)323? oﬁy kQPW (CElCTH) alkexana1-Ch), fd;ya@ffoortﬂthhmbmethyl carboxyl,
carboxymethyl or carboxyethyl;

-heterocycloalkyl (C3-C8) bearing one or more hetero atoms chosen from
N, O and S and optionally substituted by amino, hydroxyl, thio, halogen, alkyl
(C1-C5), alkoxy (C1-C5), alkylthio (C1-C5), alkylamino (C1-C5), aryl (C6-C14)
oxy, aryl (C8-C14) alkoxy (C1-C5), cyano, trifluoromethyl, carboxyl, carboxy-
methyl or carboxyethyl;

-aryl (C6-C14) optionally substituted by amino, hydroxyl, thio, halogen,
alkyl (C1-C5), alkoxy (C1-C5), alkylthio (C1-C5), alkylamino (C1-C5), aryl (C6-
C14) oxy, aryl (C6-C14) alkoxy (C1-C5), cyano, trifluoromethyl, carboxyl, car-
boxymethyl or carboxyethyl;

-heteroaryl (C1-C13) bearing one or more hetero atoms chosen from N,
O and S and optionally substituted by amino, hydroxyl, thio, halogen, alkyl (C1-

C5), alkoxy (C1-C5), alkylthio (C1-C5), alkylamino (C1-C5), aryl (C6-C14) oxy,
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boxymet hyl or carboxyethyl; -cycloal kyl (C3-C8)
optionally substituted by am no, hydroxyl, thio, halo-

w@eeg/osdokkyl (Cl- C5), al koxy (C1-C5), al kylthi op¢TZEPI08)/002476

al kylam no (C1-C5), aryl 20 (C6-Cl4) oxy, aryl
(C6-C14) al koxy (Cl1-C5), cyanog trifluoronethyl,
carboxyl, carboxynethyl or carboxyethyl;

- het erocycl oal kyl (C3-C8) bearing one or nore hetero

SATIOS R YoAoNof s, ARECRIHARRR Lbony, pebonmetn

(®@leatbdxyedhWpxy (Cl-C5), al kyI t h| o (C1-C5), alkyl am no

%51 R A T o B ionaliy, BRI %ﬁ‘%éﬁ@’%o hydroxyl,
%Hatlcfg %L@H’ggnﬁfincgy)' ’alkéﬁ(gybﬂ@g%%@l h@tfggen guwlefmmo (C1-

((Cﬂ) GHYl, (GBI Q)@;Le@'sl) (C@(Odylb tatkaxy( (Q1-CGH), cybkyl t{rﬁunoomethyl

Cl. | (C6-Cl4) alk
( b@ﬁ%’ C%bém%%y”’ PSFF%%W\W cgr boxyl) ?ar ?X%O
boxyﬁﬁf&yén@br&éfré%w FFBUp of b&hBbaRAY bf ﬂ@—f&ﬂrﬁﬂa 8 3 and R4

bear i ng one Or nore ero atons chosen from N
Searebenpa by@pgynsatbm iRartanothgr prafersed iubgesun of ppmpounds of

B O 6 B B s

2868¢4H\089917 PCT/ EP2004/ 002476 6 aryl (06 Cl4) al koxy
(C1- cyano, trifluoronethyl, carboxy
car bo )m@@wpouws ehthsoleyau )thaaasﬁr peer@sutéimpreferred are:

a(';—?é'-ér%ﬁo- &H{/G@Q@‘?hﬁ%ﬁl %xhbﬁ-@%’t@é)ﬁg‘#ﬁrazme hydrochloride;

((C)lz@)lnoa Byinyiro-4¢ dlhiéiﬁ\)lanﬁthd@ﬁlmmhym (I B-tri&zifd hydrochloride;
0X

mm-%cgjﬁlpbé%ylr%‘% dl'swpﬁb@f\ethwéﬂﬁaéﬁn%g @'lﬁﬂafe hydro-

c(?{(?% For one preferred subgroup of conpounds
he”’ ornula (1), R3 and R4 represent a hydrogen

a(t)eﬁqanﬁno &cwﬂ@mxybﬁﬁ-dhydnb-étcﬁg\emmamfnoed);ﬁp@dmimzin@f hydro-
% romula (1), RL and R2 represent a C1 to C3 al kyl
dr bé) ‘advant ageously 10 nethyl. The conpounds of the

‘Eg; mé!"gwé h%oég%%f%cﬁfﬁ%ﬁgrtb'tg? 'rlrg\ﬁdhog:nﬁ]%gt’f g:%@e@élﬁ/ mc!’udeg the fol-
-lowirgz$tepshydr ochl ori de;
- the preparation of diasterecisomeric salts of the compounds accord-
ing to formula (l);

- the purification of the diastereoisomer obtained; and

- the release of the pure enantiomer from the purified diastereoisomer.

The resolution is performed in the presence of a chiral reagent.

Since the compounds targeted are amines, a chiral acid is advanta-
geously used as chiral reagent for the resolution of the racemic mixture.

The diastereoisomeric salt thus obtained is then subjected to a purifica-
tion step, and the enantiomer is then released from the purified salt.

Examples of chiral acids that can be used include: (+)-D-di-O-benzoyl-
tartaric acid, (-)-L-di-O-benzoyltartaric acid, (-)-di-O,0’-p-tolyl-L-tartaric acid, (+)-
di-O,0’-p-tolyl-D-tartaric acid, R(+)-malic acid, S-(-)-malic acid, (+)-camphanic
acid, (-)-camphanic acid, R(-)-1,1-binaphthalene-2,2’-diyl hydrogen phosphate,
S(+)-1,1-binaphthalene-2,2’-diyl hydrogen phosphate, (+)-camphoric acid, (-)-
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(-)-2-am no- 3, 6-di hydr o- 4-di met hyl am no-6-nethyl -1, 3,5
-triazine hydrochl ori de;

W@ 200488%MT no- 6- cycl ohexyl - 3, 6- di hydr o- 4- di net hpCHEP2004/102476
,3,b-triazine hydro- 15 chloride; and
(-)-2-an1no-6-cyc|ohexy|-3,6-¢ihydro-4-dinethy|an1no-1
,3,5-triazine hydro- chloride. The process according
to the invention nore generally includes the fol -

| owi,ng. s Sa/20,- I: I .
Ao FS R P2 PL B EPaTERR S drbR R pupion god DO
rhandelioratia, ({4)-mantiblic poid, D-tatdrienacifl, Litartaric acid, or a mixture
di ast ereoi soner obtained; and - the rel ease of the
T_ﬁ)_ﬁf@fenarti omer fromthe purified diastereoi soner.
er 00~k Sa ' - :

chi v o 1% gHraf it 35 PEEIEPARTY bricBoh 1hord 178 t6p Roristing of ()-di
(a{?)’rreltblyla_-tdrtar?m:t aaid, ﬁ(ﬂ)—&ii-ﬂjfb&pttatyl-@emmrixz asigld RG)-1,1-binaph-
chiral reagent for t resol utj on,of th ' g
thalenar 296 hirtedes, B5PSRaRI S(ERTT! DIRPIBRRENRZZ ! hydro-
ddEBnSatE SalkicaBdrd Capdrcoftig! ep. and the

nantidnmer is then released fromthe purified salt.
Ex anpT fes farmationrafl tha diaisietanisoroaric selt usayd berpgrintaed in a polar

s%oJlr\}eq? og:a: %Iﬁ%ﬂiﬁ%ﬁrg?c{%gﬁqar@tuﬁ%@’egg Se polar solvent.
(-) - dnErSmaAtiohdbitheldibstetadissmaht @ali(midy be performed at a tem-
di-O O-p-tolyl-D-tartaric acid, R(+)-malic acid,

mratyre rangiog dtaind - 1Q°9 tacthepeHux poinkof the golyerterslyent mixture.

acid, ~R(-)-1. 1. -Dbi -
osRbe 38 iesPigs R R8RAERAICERE fad bedl Mol Mfmoro generally
é}héﬁgphﬁirﬁentgtﬁe eAgRiemhbac @xtss (s th¥ReOBH/MERXL of supercritical
PCT/’EP2004/ 002476 7 canphoric acid,
@lf%@%)enyl prop: oni ¢ acid, R(-)-2-phenyl propionic
aci d, -)s [ ¥ i s
o o el 5o f BRI g bt pnase percoatec
thhsu@pihe sfaﬁ?my Ip@;ase@iodgahss progkdn abpyraiioaksiate.om t he

ro ) -di - -p- - i
gci 3PTlgig;]gselfﬁSlslc;rgg‘eorgbI(yoc%a)rpgmq?@f%grcprg atggq!)%/;%t c|>'f 1107 Cost and its

) vckathity Phgalis s arss dhViheh is tech-

Bt " ST iesrksp dhuhs UAGHIfere, Thus. tis teoh
gig0e piaes pbpteiallDirt mduatrist péaritsl immdnidh ther amdugisaef mobile-phase

The f t i : ' i
r@@&w@? ﬁ qlch)lggg?%5&%,eadgllagtsatgeero%%e?ﬁgnﬁg}rﬁlessg lbtotrrlr?é( R workers and

to the environment. Also, its high volatility allows an easy separation of the puri-
fied compound once the purification is complete.

The HPLC mobile phase will thus generally comprise 60% to 100% by
volume of CO». The remainder is prepared using a solvent or a mixture of sol-
vents. They are preferably polar solvents used as modifiers of the polarity of the
mobile phase. These solvents may be chosen, for example, from alcohols,
halogenated alkyls, ethers and nitriles.

The HPLC mobile phase may also comprise acidic or basic polarity
modifiers. Examples of acidic polarity modifiers that may especially be men-
tioned include optionally halogenated carboxylic acids, such as trifluoroacetic
acid, acetic acid and formic acid. Basic polarity modifiers that may be men-
tioned include alkylamines, such as diethylamine and triethylamine. The HPLC
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solvent or a solvent m xture conprising at | east one
pol ar solvent. 10 The formation of the

walc@sgrendi soneric salt may be perfornmed at a PENEP2004/002476

perature ranging from-10C to the reflux point of the
solvent or solvent mxture. (@e is the

di astereoi soneric salt has been isolated, and nore
general ly at any nonent, the enantioneric excess is

“rﬁ@&i‘ee hB¥e alfff coMPASES iffdns @01 %Nid 2% H@Lﬁaluﬂf@ b acidic or

e supercritical -phase HPLC techni que, the’ nobil
(Mestep@larityonatliier. through the stationary phase

o0t oty BIALES A b B Rhe chpbei? S Sraptioselective
atatidriagy plhlages vgb@hmg bafseoaaﬁ @bégacdm:ﬂ@erﬂrq@amhlaﬁdes are

the atnobsphere. Thus, this tech- nique has, especial ){
|Q$P3ﬁ@U¥tS|UitablepISéﬁh§qmmmﬁ|3dfﬁ conunarailly: avaiieble, especially under

B naFit e REce R bt BaRelB chfieed MomiChiis 2o

envi r arHeempdiatae dridsprleisglre/ il tid tollishredleoagjustedessoh that the
separation of the puri- fied conmpound once the

@i gordainedrini tge dBﬁ’@'lQ—:PEaSQ‘er wmm,erﬁﬁmlestﬁwas% Ppggure of from
' 591B5R DD TR 1067 200 BAYARY maet e buHem 120 to
r r r a

emal nd e ared using a solven
af7 Ostwdr; |s2@enmfalhsselébte3d are preferably polar solvents

These T BoIers iy hareieabbradkstedde e of figm 801 Bo-c.
al Cm‘gﬂ% m{)@%%@_@%&% %laﬁy|r§ softhidar %ﬂgc@gt i |85 -amount that

The se may al so conprise acidic or
mwemdpajrathe y:olumuma fisea sancEmppbleﬂy@fn theiidsizepdiher progess will

di f - 30 t] d
Ropraly Detrsteaay WP Eou el iEB g nd BBMES  sucn
as trlﬁHeuqroWC@&é Cofagmhel, mé@ﬁé'ﬁhﬁé oisagéné@mw adf%%téh to 1 to

Basic polarity nodifiers that may be nén- tioned
i%hE mlteinglek gnd prefeabhs 8 dn Saml/mlmtﬁyl am ne and

L LIhaATHBE e RRfialR, S8R B BB ssgipoe s pudied o the
foeifed didstérd s ctfiemy ﬁumzum? éxanfsie Gycre@fystdliging in a suitable sol-

pol arity nodifier. PLC stationary phase (col um)
ivent pbs@MeRt miiteiRant | osel ective stati onary phases.

o ORI, Bl s or i

eRsANRNTCinch Isyitali dahire, oreﬁjbmrltahixwmnm‘hua a desired enantiomer is
recovered from the racemic mixture of the compound of structure (1).

If the enantiomer derived from the racemic mixture of structure (1) is iso-
lated in base form, it may be salified using a pharmaceutically acceptable
organic or mineral acid.

A subject of the invention is also the enantiomers of the formula (I) in
which R1, R2, R3, R4 and R6 have the meaning given above.

The enantiomers are particularly useful for the preparation of medica-
ments for the treatment of diabetes, disorders associated with insulin resistance
syndrome or alternatively diabetes-related pathologies, such as atherosclerosis
and micro- and macroangiopathy. Finally, the enantiomers of the invention are
also useful for the preparation of medicaments that are useful for the treatment

of malaria.
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the name Chiralcel (r) from Daicel or Chirose(r) from
Chiral sep. The tenperature and pressure in the colum

wae@4ashoust ed such that the gas contained i n PEEFEP2004/002476

nobi |l e phase is in supercritical state. A pressure of
from 80 to 350 bar, preferablé( from 100 to 200 bar
and nost parti cul arIy from120°to 10 170 bar, is
generally sel ected. The tenperature is preferably

adj ust-ge tlﬁ/e?lt%ﬂ' 48 uﬁ%n&éa%ﬁﬁ thg a8 ’c-Héefc%IIO\éylng#1 figures, which

di ast ereoi someri tironrsinjec
ahount that depends on the colums used, and

o’ roriigy s SuRere s phese &qﬁ'r@@rﬁébéss%ﬁ%ﬁtsgf’%ﬁ “ofyine starting
;ngéeﬂlco%@gbﬁnefof t%%g\'ﬂ?ﬂ?'ﬂ th® PERRLOS HARDBE 7% minutes for the

ust ed /i nut e and preferaly
) ehanti@neOand 108 mlmﬂeefcedhecmmnanhsmer has been

:j?gls,? fgoﬁsauigercﬁyégﬂdr%get ijal%pgrwatogram of the (+) enanti-

r(ﬁﬁébi’é&@h' b%lhﬂ%f'ESkaf’h Hta?@r%uﬁﬁbatldfrﬁm or sol vent
m Xt ur e. E he purified di ast ereol sOmeric salt is

t hen o?lgs@cueupemcmwababaee @hiratiHiPEC nly@mafogtara of the starting

sw %‘?‘ ﬁ%‘?"gbg éltPEEé@’i‘PL%IE {h& rﬁe??{ﬁ'opa girhq lﬁj?ﬁeﬁ@}utes for the

éh?eﬁ@ﬁmhéﬂaﬁcﬂ 18tg4ueirinds fdrthe I(H etriam@ﬁ@mt | oner
erived fromthe racemc mxture of structure (

i so- IRiged: sHp@rggticalahase; ehiralyHBC stirpmadenrast ﬁ%; nae (-) enanti-
lr@g\&'ﬁtﬁgﬁﬁb oY E?(&ﬁﬁ)ﬁ’é .@kﬁf %ﬁﬁc‘?étﬂﬁp' ¢ or mneral

|on is also the

enant I'Ithéai‘rﬁlenflon tweill fawmbeaiédc)lbed invibithér B&tailRRith MBe aid of the
R4 and R6 hav t he neanin iven above The

EFamRleha f%' 'Ph R g%ae% in @rQn-limging manner.

preparation of rredl ca- nments for the treatnent of

di abetes, disorders associated with insulin resistance

30 syrEtrmlea al t er nat | vel y di abetes-rel ated

thoI i es h_as a heroscl er m._cr o
S0 ) 2 i R iRy iany o fratehyi-1 3,6-tr-
id}dﬁ@ xgpoa“@mdél SO useful for the preparation of
medi ca

nts that are useful for the treatnent _of
mal ar ifasoNion @) 340809 o (- P@T—LEQZOEMPW}DMM&HC @cithie 1L of methanol

}a;{‘ \égiﬂ ig’({gvéféghaltllolﬁ%frféoe d o\?” +$1 é%en‘nﬁb% 8- fdll‘tlyrgﬁo (lziljng) %{ﬁ%mmo G-
methyl-1,3,5-triazine (chromatogram of Figure 1) in 1L of methanol. After stirring
for 5 hours, the precipitate formed is filtered off by suction (83% vyield, 70% ee
determined by supercritical chiral HPLC performed on an SF3 model “super-
critical fluid chromatography system” from Gilson, under the following condi-
tions:

- pressure: 150 bar

- flow rate: 2.5 ml/minute

- stationary phase: Chirose ® W1-T (available from Chiralsep)

- mobile phase: 69.8% CO,, 30% methanol and 0.2% diethylamine
- column temperature: 40°C

- UV detection at 240 nm

- injection volume: 20 ul
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show. Fig. 1: supercritical-phase chiral HPLC
chromat ogram of the starting racem c conpound of

weEap®11, the retention tine being 8.77 m nuPEFEPIN4/002476

the 5 (+) enantioner and 10.48 mnutes for the (-)
enantioner; Fig. 2: supercritijgal -phase chiral HPLC

chromat ogram of the (+) enanti- oneric conpound of

Exanple 1 after purifi cati on; Fig. 3:

supercri Ebﬁ@éntpﬁﬁ)ﬁeﬁﬂ% HPLC chr omat ogram of the

starting racemc co und of Exanple 2, the retention

ti me bEiengofripositian nfmlw niabilet bbasd ds (indlicatethin derers of volume

and, 13.84 m utes f nantiomer; Fig. 4:
S'F?Ppgfﬂ 'ngt%\éﬂmsro‘jlﬂg%)ﬁe Whr omat ogr am of t he

( ) engnki diadfErbbisoffiBOsA IereEﬁﬁﬁﬂhfec? frdrhe4 DMF/95° ethanol

purification. The invention will “al so be described in

froixturer(1619t(88% yieldh Odbeeca).d of the exanpl es t hat
];Eglaln'g e‘f@bﬁ%beg{gqlfl Vsis Iendgd g water/te Waggp te mlxtu?e (1/1) and

(e -Wh&IB1 iBcodléd @ fw@r Orfe dgiRaRiash 21¢- Bydretimslic lackd % added
-tri- azine hydrochloride A solution of 348.5 g of

suchdhaighe tepipesaiire doesnphexeeascd@®in 1 L of net hanol

goalms n\gggﬁg‘.s dﬁhrﬁ,ag % tﬁd e ri&ﬁ fﬁgqmsg% s{The organic phase is recov-

reedyin brderSid rreayd:leeth(sc Im)mm @g-pamw{ -tarfgriceadiyl. iThel aqueous
L of nmethanol. After stirring. for hours, the

mhasegsiaaneentaiagy Ting sqlick eliainask is W%ﬁ%’f'?% frogdp° ethanol to
il o J B REHE BRI 195 4)e SURREN Vg Joogh bl (26 H,0) =

on an cri'ti cal
ciy. pORFREFeRNY systent from G lson, under the
followi ng condi- 25 tions: - pressure: 150 bar - flow

rate: 2.5 mM/mnute - stationary phase: Chirose (r) W

-T (aval from Chiral sep) 30 - nobile phase: 69.8%
Co2, @%ﬁﬂi%nol and 0.2% di et hyl am ne - colum
tRygperation e: of0C (-)-Nnuabed-yolia:ad-<Bis-oilhydid-didinstbplamino-
volunme; 20 [A .
1,3,5-triazine hydrochloride

A solution of 150 g of (x)-2-amino-6-cyclohexyl-3,6-dihydro-4-dimethyl-
amino-1,3,5-friazine (Figure 3) in 1.5 | of ethyl acetate and 750 ml of 95° ethanol

is maintained at 80°C until dissolution is complete. A solution of 100.9 g of D(-}-

' tartaric acid in 750 ml of 95° ethanol is added, heating is maintained for one

hour and the mixture is then left to cool to room temperature. The precipitate
formed is filtered off by suction (30% vyield, 80.6% ee determined by super-
critical chiral HPLC on an SF3 model “supercritical fluid chromatography sys-
tem” from Gilson, under the following conditions:

- pressure: 150 bar

- flow rate: 2.5 ml/minute

- stationary phase: Chiraicel ® DO (available from Daicel)

- mobile phase: 91% CO,, 8% methanol and 1% diethylamine

- column temperature: 40°C

- UV detection at 240 nm

- injection volume: 20 ul

- concentration: 1 mg/ml



WO 2004/ 089917 PCT/ EP2004/ 002476 10 - concentration:
1 nmg/mM The conposition of the nobile phase is
w0 paoseoet in terns of volume wunder the oper apCTEP2004/002476
conditions of the colum. The di astereoi soneric salt
is recrystallized froma DM/ 9% ethanol 5 mxture
(1/1) (38%yield; 94%ee). The enriched salt is
suspended in a water/ethyl acetate m xture (1/1) and
t he thmeacbmpoembaobfttbeOﬁobi(mphaswilsvgiventindbrrﬂMof volume under

%drochl pric acid is ﬁddegh such that the tenperature
g OPREAL fians ONINGSPBI@Nst i rring i s ‘mai nt ai ned
for 15HssiRi IST(H@Sﬁ(/S?rH Wg@é}aéﬁd is%br is %lgdéél edobflim hydrox-
order to recycle t tolyl-L-tartaric
ade i added wifhedgaroupistismd @d:aﬁteeratfeat mihutgsethedirganic phase is

YR GRS 55 el s 850, ehd BhBeaitiEHornt hpvkela s taken
(o= adf@t@}ntule eh?d E8bld uoeC, 23nd breExquvhient of hydrogen chloride

Preparation of

(mgsw@lﬂmtsowr@@mth%wuee sichi thatithe lempaeatuig does met exceed

b T BR8] 955 414 B 5By BB anc e

&aw@talnz%&frbm éﬁda’h@l (%4 gur s % ide 1obefallofickt MY, 0p®™C (C=5,
acetate and 750 of 95 ethanol 20 is mal ntained at

tO)umt 109. ﬂ@)e(E@lum #bn is conplete. A solution of 100.9
g of X-) tartaric acid in 750 m of 95 ethanol is
added, heating is maintained for one hour and the

m xture is then left to cool to roomtenperature. The
precipitate fornmed is filtered off by suction (30%
yield, 80.6% eé determ ned by super- critical chiral
HPLC on an SF3 nodel "supercritical fluid

chromat ography sys- 25 tentf from G |son, under the
foll owi ng conditions: - pressure: 150 bar - flow rate:
2.5 mMm/mnute - stationary phase: Chiralcel (r) DO
(avail able from Daicel) - nobile phase: 91 % CO2, 8%
nmet hanol and 1 % diethylamne 30 - colum
tenperature: 40C



- UV detection at 240 nm - injection volume: 20 pl -
concentration: 1 ng/m WD 2004/089917
WA BeFRO04/ 002476 11 The conposition of the PODEP®04/002476

phase is given in terns of volume under the operating
conditions of the colum. Theysolid is dissolved in

wat er and i sobutanol is added. Sodi um hydrox- ide is
added with vigorous stirring and, after a few m nutes,
the organic phase is 5 is$EEhﬁﬁS dri ed over sodium

sul fate and concentr at ed. centrate is taken up

in acetonitrile and cooled to 0OC, and one equival ent
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15

20

25

added 'suc

After a few hours, the precipitate forned is filtered
off by suction and then recrystallized from ethanol
(24 g ; > 99%ee ; over§Ad yHel d Ré% CCD 24a (C=5,
10 H2O) = -109. 40) (Fi ggﬁp 4) 1 wo

PCT/ EP2004/ 002476 134 NTFNE]/ Teess for resol ving
a racem c conpound of the fiormula (1) below R2 HR4
RIYNNNR3 HR6 (1) >< 5 iN%iN;h: Rl, R2, R3 and R4
are chosen independently fu-om

H, 10 - al kyl (Cl1-C20) optionally substituted by
halvpasn, al kyl (Cl1-C5) or al koxy (C1-C5), cycl oal kyl
(C3-C8); - alkylene (C2-C20) optionally substituted by
hal ogen, al kyl (Cl-C5) or al koxy (Ci1-C5);

addot Tsuc RregaRs 1oh Salvd Adebs Bic BERRGNT B Hispeta () below:

004/ 089917

fol | dii ng groups:

R1, R2, R3 and R4 are chosen independently from the following groups:

- H; ‘

- alkyl (C1-C20) optionally substituted by halogen, alkyl (C1-C5) or
alkoxy (C1-C5), cycloalkyl (C3-C8);

- alkylene (C2-C20) optionally substituted by halogen, alkyl (C1-C5) or
alkoxy (C1-C5);

- alkyne (C2-C20) optionally substituted by halogen, alkyl (C1-C5) or
alkoxy (C1-C5);

- cycloalkyl (C3-C8) optionally substituied by alkyl (C1-C5) or alkoxy
(C1-C5);

- heterocycloalkyl (C3-C8) bearing one or more hetero atoms chosen
from N, O and S and optionally substituted by alkyl (C1-C5) or alkoxy
(C1-C5); '

- aryl (Ce-C14) alkyl (C1-C20) optionally substituted by amino,
hydroxyl, thio, halogen, alkyl (C1-C5), alkoxy (C1-C5), alkylthio (C1-
C5), alkylamino (C1-C5), aryl (C6-C14) oxy, aryl (C6-C14) alkoxy
(C1-C5), cyano, trifluoromethyl, carboxyl, carboxymethyl or car-
boxyethyl;

- aryl (C6-C14) optionally substituted by amino, hydroxyl, thio, halogen,
alkyl (C1-C5), alkoxy (C1-C5), alkylthio (C1-C5), alkylamino (C1-C5),

| aryl (C6-C14) oxy, aryl (C6-C14) alkoxy (C1-C5), cyano, trifluoro-
methyl, carboxyl, carboxymethyl or carboxyethyl; or
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- al kyne (C2-C20) optionally substituted by hal ogen,
al kyl (C1-C5) or 15 al koxy (C1-C5); - cycl oal kyl

W@ aB4@p1opt i onal |y substituted by al kyl (Cl- GBQT/@8P2004/002476

al koxy (C1-C5); - heterocycl oal kyl (C3-C8) bearing
one or nore hetero atons chosqm fromN, 0 and S and
optionally substituted by al kyl (Cl-C5) or al koxy 20
(C1-C5); - aryl (C6-C14) alkyl (Cl-C20) optionally

bsti_t
? ubs Cls ) uhgﬁrgig}@ ﬁ‘fm% WéHrP@{)rllﬁ?P'{ﬁoré“ﬁé@S%tor%‘ﬁﬁosen from

al kyl am ho Q end )ancbm’tlor(a{tﬁsabﬂt}tum@byaamino( @@dl@l@ﬂ!b thio, halo-

o oty B R (RS kbl f@fﬁ%ﬁ"%’ﬂx‘ﬁm‘i@a SeEiglyylamino (C1-
optlonalbﬁs@?F (0@-@414}3.\/0 Q@A({g 25 alm;yt {C1-C5), cyano,

hal ogen, al k oxy

(Cl1- C5), trtilumtaﬁihyd) q OM)Carb@rmememamoaxqthybrw

c(:aOerg aﬁéiﬁ; %ﬁéﬁﬁh%@/mﬁé“ flﬁ{fro HP'Pélr hand, possibly

zsﬁﬁmgwfﬁmtrﬁcmﬁfgw%mﬁ%ﬂaw membeéter ﬂagytn (t@lwé‘éﬁ)s and 8)

beari ng one or nore hetero atons chosen from N,
s;palﬁaa%pfspmpaqsm SRBY T BB AtaTe chesanckgn Ni @ ard S and

?@f@@é}g rfgz‘ #%%tnﬁ].lgét? @ oegl) 59’?@(049%)@%1@?5\%}’%9‘ E;'r@uﬁs amino,

(rﬁlﬁl;;d&'yﬂ)thai ngtygérﬁ]alﬁiﬂ)(cmaa)jcagko@ (@ma)pamwhbqu C5) alkyl-
r car

BRUNGnIC SR, Abil (E8-Gi) Y- GV KGBhbr A, g; csd cyano,

HERTDen °5%“RB%V'2%%'%§§‘W‘8‘W." O R g one. or

rﬂﬁsdfﬁsendrmndhsfmjlwsm]gfmqm N, 0 and S and possibly

b e R iRl TREG e Mo, o, nte-
; ganCS) (ﬁé\ﬁ @Kwagﬁlc@)alk@g@ﬂ@s? &@nﬁ@ow?}’hm&)@mo (C1-
( Cl1- C5) Céilar&ﬁyl éﬁré%)omyetaiy?/ (Gembriéxyblkoxy (C1-C5), cyano,
? g{ Fg\)/(my n ltfl %qu'agthyfi rcgon%(y hc\érboxyme‘cl?"nylC hrocse?rBoxye(%H]ylt; he
- alkylene (C2-C20) optionally substituted by amino, hydroxyl, thio,
halogen, alkyl (C1-C5), alkoxy (C1-C5), alkylthio (C1-C5), alkylamino
(C1-C5), aryl (C6-C14) oxy, aryl (C6-C14) alkoxy (C1-C5), cyano,
trifluoromethyl, carboxyl, carboxymethyl or carboxyethyl;
- alkyne (C2-C20) optionally substituted by amino, hydroxyl, thio, halo-
gen, alkyl (C1-C5), alkoxy (C1-C5), alkylthio (C1-C5), alkylamino (C1-
C5), aryl (C6-C14) oxy, aryl (C6-C14) alkoxy (C1-C5), cyano,
trifluoromethyl, carboxyl, carboxymethyl or carboxyethyl;
- cycloalkyl (C3-C8) optionally substituted by amino, hydroxyl, thio,
halogen, alkyl (C1-C5), alkoxy (C1-C5), alkylthio (C1-C5), alkylamino
(C1-C5), aryl (C6-C14) oxy, aryl (C6-C14) alkoxy (C1-C5), cyano,
trifluoromethyl, carboxyl, carboxymethyl or carboxyethyl;
- heterocycloalkyl (C3-C8) bearing one or more hetero atoms chosen
from N, O and S and optionally substituted by amino, hydroxyl, thio,

halogen, alkyl (C1-C5), alkoxy (C1-C5), alkylthio (C1-C5), alkylamino
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- al kyl (Cl1-C20) optionally substituted by am no,
hydr oxyl, thio, halo- 15 gen, alkyl (Cl-C5), alkoxy

W@ 40817 al kyl t hio (CL-C5), al kylamino (Cl- CBOT/ERI094/002476

(C6-C14) oxy, aryl (C6-Cl4) al koxy (Cl-C5), cyano,
trifluoromethyl, carboxyl, cagloxynethyl or
carboxyethyl; - alkylene (C2-C20) optionally
substituted by am no, hydroxyl, thio, halogen, alkyl

(Cl- ), C(S@i JGE?)’ a@ﬁlcgﬁﬁbM?'d%/' té?ylo @@bf%) alk@k*y(tﬁﬂ@!ap cyano,

20 (C1- C14) " oxy, ary
(Cl c5), trkﬂylarmnethyi |dalrlnm¢ybm@trlw£ym@tayb©5<cyarboxyethyl

oot ol FOTGeSt D3RG Ritsiucrepl i BRuiS oG i, hatogen.

en, al kyj
gl et %IgyE 1- @Lambk@wﬂdsycﬁwtg%m P@ oalksabnﬁm C1-C5),

al koxy (@quﬁ@ﬁC&g 1R, azyj Go-C1dord h@gh)(py Qé} b@\,;@no trifluoro-

opt i onal T p@eEERY oGRS Mieinyt oGBS =
hal ogen, heleyary( (&1 @31)3 t%drm)gyor(élﬂ)r %Ore ldtleyd Bboms chosen from

C1-GC5 | kyl
an c121) 2@@@3% %%d@hon@%ﬁabsﬁum Pm&naﬁet ﬁ%ﬂmxyy thio, halo-

b I b
ot er ony 8P St RIS Lo kb ErNesY Hilinio 1E1:G8), allylamino (C1-
at ons ch6593,n arjllr C(GEPCW) amy Sarayhd((_bﬁ}OMl)ablkpxy (C1 CS) cyano,
sg:lisgst utr l|UQ hglxy t hé orhalr
\(/\D 200)4/ C@ft? : tP?W"& ihe C%a} ‘?&7 no
(b C14) Q@ﬁgé@ )/% C%@@ff @%@Qaﬁg sﬁ%m@@d b?ra)fhmo hydroxyl,
trifl uor et lhadbgen,aalkplx(ﬂ1 Céaraibawré@hﬁS)oalkylthlo (C1-C5), alkyl-

by am nosm GRS v (CR LAOR AR, (T EiReeyibF (c1-co),

al koxy (
5 aryl %ﬁl@kﬂﬂ%{?ﬁi%@%d@éﬂy@%&rb&% %ifgﬁy(l %@cé%)@éihyl

d:}mmw’jsmg Itel siepe-consisting in:car boxyl , car boxynet hyI or

ﬁg; gox Eq%ctlgggng?%ﬁ%ﬁgré/wéﬂhﬁﬁ%}r cﬁglrdsﬂf;wgﬂea Siral reagent to

opti onal fotnba eticbpbeding Yiasteroisonyeticozalt; arichi o, hal o-
gen, al kyl (C1-C5), al koxy (Ci- C5%:i aslk Ithlo (C1-C5),

al kyl & ﬁ@rlb/mg lr*@odlwprewchnem@@a eRigineghy |
(C6- C19) ALK anY th&tidstereobiic salt as one of the two enantiomers of

the formula (1) in the form of a pharmaceutically acceptable salt.

2. Process according to Claim 1, in which the compound is of the

formula (1), R1 and R2 representing CHa.

3. Process according to Claim 1 or 2, in which the compound is of the

formula (1), R3 and R4 representing H.

4. Process according to any one of Claims 1 to 3, in which the chiral

reagent is a chiral acid.

5. Process according to Claim 4, in which the chiral acid is chosen
from the group consisting of (+)-D-di-O-benzoyltartaric acid, (-)-L-di-O-benzoyl-
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trifluoronethyl, carboxyl, carboxynethyl or
carboxyethyl; or - aryl (C6-Cl4) alkyl (Cl-C5)

wopitos®iit y substituted by am no, hydroxyl, tPCDEP2004/002476

hal ogen, al kyl (Cl-C5), al koxy (Cl-C5), alkylthio
(Cl-C5), alkyl- amno (CLl-C5) qzaryl (C6-Cl4) oxy, aryl
(C6-C14) al koxy (C1-C5), 15 cyano, trifluoromethyl,
carboxyl, carboxynethyl or carboxyethyl conpri sing

ttQﬁaﬁE ,JOPgiLeld 39-’(6! -lj-?arte{rﬁaﬁélbn 90@’%—%!9! D-tartanc acid,

onmpound Of" ‘st ruct a chiral reagent

fIB;(m)qraalcooamds ﬁeh}imajyccﬁcaxt (&) eaimyhanic acikslal(t): camphm)lc acid, R(-)-

ShebBraihane L TRlaRt rbeRihdts (S tohilihupaRne-2.2-

pharﬁ'@ RehTaffoskhatd, e (Qbhard | 4otk (PSarhBhanel add, S(-2-

i call acceptable sal . Process accordin
tRheDylgrepionid raom taaeh@rampr@@mm: sacidl, tie)-mendelic aacid, L(+)-

aoenodt A P enbRf SEB Lt & e RS Inerae. o

t he formJIa (1), R3 and R4 representing H 4. Process

according to any one of Clains 1 to 3, in which
chi r al6. 36’@@@@%’@0@@"& &niGlaim &ilg. W*EICthhgc@@@l aCId is chosen

AR Aol cohasido oht L O gB@l-;iﬂthQ ic &l (1di-0,0%p-tolyl-

e gr onsi

(B-raiftarit a@dbﬂ(Z)O‘yht-bmaphﬂmle&m-ﬂ,z iyl hiyelebgenr bhmphdte V& (+)-1,1-
2004/ 089917 PCT/ EP2004/ 002476 = 15 tartar,ic g

(bngua;ghth@je@e ?pzrgwg,hyq_roggg PRPsehale; -tartaric acl and L-tartaric acid.
(+)-di-0,0"-p-tolyl-D-tartaric acid, R(+)-malic acid,
S-(-)-malic acid, (+)-canphanic aci d, (-)-canmphanic

aci d, R(- Prodeds abcodlig halomeeob Qlaintt i tdﬂﬁdnngnlmch the enanti-

it e R b bl

S(+)-2 5 phenyl propionic acid, R(-)-2-phenylpropionic
aci d, D( )-mandel i ¢ aci d, L(+) mandel i ¢ aci d,
D t ar thri Eracess a.ndonmn@m ﬁlatm & i, whichntha RisC mobile phase

t her eof . S acc Caim5, in which the
GAmRifses °tgq@ﬁc{58 ?ﬁgﬂgr oup consi sting of
(-)-di-O O -p-tol yl - Ltartarlc aci d,

(+)-di-O 0 -p-tolyl- 10 Dtartaric acid
R(-)- B.1' Ripeegmetrarding-te Gairdiryer hyjavdteh mbEpkamebile phase

Sélsc% c&m%nses a polar solvent.

10. Process according to one of Claims 7 to 9, in which the HPLC

mobile phase also comprises an acidic or basic polarity modifier.

11. Process according to one of Claims 7 to 10, in which the HPLC sta-

tionary phase is based on oligosaccharides or polysaccharides.

12. Process according to one of Claims 1 to 11, in which the enanti-
omer is released from the diastereoisomeric salt by dissociating it in basic or

acidic medium in a suitable solvent or solvent mixture.
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bi napht hal ene- 2, 2' -di yl hydrogen phosphate, D-tartaric
acid and L-tartaric acid. 7. Process according to one

wotoodlosdons 1 to 6, in which the enanti - oneri cCPERERH94/002476

is checked by neans of supercritical chiral HPLC 15

8. Process according to Caimyg in which the HPLC

nobi | e phase conprises 60%to 100% by vol une of CC2.

9. Process according to Caim7 or 8, in which the

HPLC npdi 'lﬁo@@@@eacc%@dlﬁgs% cg rbﬁ@laﬁnQOHaﬁos?bVQHt which the
10. Process accordin one Cl al s
mmwhlmlcawourmmp@unua&ﬁ the §ormlanlarﬂ)| smcmvseamirdmthe group
or baS| ¢ 90 Iarity nodi fier. 25 11. Process according

etﬂ‘ Clainms 7 to 10, in which the HPLC sta-

Mld@@%lh?dl@&%@my@mﬁes@ﬁféiﬁyllP'S% ﬁfazme hydrochloride;
ysaccharldes . Procéss accord |n% o one of

cﬂ )azmmmo'@oéi Iilhydrﬂ mlnaﬂihylaml@@r@nneth Sitgaziee dwedearhloride;

s BAR o G SRS B A TS il © vl
SeHIaeds; amigxt ure. WO 2004/ 089917 PCT/ EP2004/ 002476 16
13. Process accordi ng to one of Clains 1 to 12, in

vih-21amiRe-6-eyaloheXdins:8-glyrio-gufimednApsined 3, 8- thavine hydro-
g}g& (I) are chosen fromthe group conposed of:

&g am no- 3, 6- di hydr o- 4- di net hyl am no- 6- net hyl -

3,5-triazine hydrochloride; 5

)3 é ‘?4m, ?g%q?ﬁ@om,%gﬁggmgbgﬁé% thaen}ormua ”%2?"

+) - 2- am no- 6- cycl ohexylps, 6-|__ijl hy gis0- 4- di met hyl ami no- 1
, 3,5-triazine hydro- chlbrldq and

( ) - 2amno6cyc|ohﬁ>§ 3\% \%4 di met hyl am no- 1
, 3, 5-triazine hydro-"chl or Enanti onmer of
t he conpound of the forrrulg (1 Nbel ow R2HR RL

, NENYNNI R3 >< ()
H R6

1,
(-
1,
(

in which:
R1, R2, R3 and R4 are chosen independently from the following groups:
- H;
- alkyl (C1-C20) optionally substituted by halogen, alkyl (C1-C5),
alkoxy (C1-C5) or cycloalkyl (C3-C8);
- alkylene (C2-C20) optionally substituted by halogen, alkyl (C1-C5) or
alkoxy (C1-C5);
- alkyne (C2-C20) optionally substituted by halogen, alkyl (C1-C5) or
alkoxy (C1-C5);
- cycloalkyl (C3-C8) optionally substituted by alkyl (C1-C5) or alkoxy
(C1-Cb);
- heterocycloalkyl (C3-C8) bearing one or more hetero atoms chosen
from N, O and S and optionally substituted by alkyl (C1-C5) or alkoxy
(C1-C5);
- aryl (C6-C14) alkyl (C1-C20) optionally substituted by amino,
hydroxyl, thio, halogen, alkyl (C1-C5), alkoxy (C1-C5), alkylthio (C1-
C5), alkylamino (C1-C5), aryl (C6-C14) oxy, aryl (C6-C14) alkoxy
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HR6 (1) in which: RL, R2, R3 and R4 are chosen
i ndependently fromthe follow ng groups: 15 - H, -

W@bdoglosgoCl- C20) optionally substituted by hal OPEIEP2004/002476

al kyl (C1-C5), alkoxy (Cl-C5) or cycloal kyl (C3-C8);
- al kylene (C2-C20) optionallyysubstituted by hal ogen,
al kyl (C1-C5) or alkoxy (C1-C5); 20 - al kyne (C2-C20)
optionally substituted by hal ogen, al kyl (Cl-C5) or

al koxy ( Cl i 0 !
substitu ed@%:)) a?yk | (%I?h%m%ﬁr C§%r)(b$&§/I< Bél‘ldo‘#(ymethyl or car

heterocybdnqedtlkyﬂ (C3 C8) bearing one or nore hetero

Subet it ueBh g 4P RoRe e EsdiaRity, SRir T Didkdbov, thio, halogen,
aryl (Coafffc ﬂtjsyl alk6ty @ZQJCS)PEIKVRHUwﬁ%&alkylaﬁdnbxm -C5),

hyd
?anocz) aml {(&Xﬁﬁﬁ‘lét r(é'@‘i a?ﬁl) Oc?a;gag L&}K@p@/(( Q%) cyang, tnﬂuoro-

e Ep2oB bSO bt Méﬁﬁ%ﬂf%?gﬁ fifonet nyt

car boxyl heteas 9k yOBICGNS) bUarmgreneboxmrbmetero atcy‘ns chosen from
(C6- C14) optl onal Iy substituted by am no,

hi o, nENoGANG Saene aBferil SabyMUIAkBNATIOY. DEJIoXY, thio, halo-

?Icgylctl 2') e, %@5(91 ?%Wﬂéé{%@imé @'13653 alkylamino (C1-

trifl uor@5),mary (C6e@at4)orauy, alayt b(@@f@dﬂmyalkoxy C1 -C5), cyano,
ot o et BHUORIBREVL RGLERI SO S ber CaThRareve
ggtn', oﬁkéﬁd%%&?ét k%ndi 8?%(%)%)‘18r@4ﬁ>6n thrfé;d)l%(eﬁ Héh)@,possmly
dbkyihgnwitb 1h&l nitges) atczmyehn (mamlz@redxynga(rylbetween 3 and 8)
oc?lonallg) coml;g?lé}ﬁg( g%é %?)mor%yﬁ‘&%ro atoms chosen from N, O and S and
possibly being substituied by one or more of the following groups: amino,
hydroxyl, thio, halogen, alkyl (C1-C5), alkoxy (Ci-C5), alkylthio (C1-C5), alkyl-
amino (C1-C5), aryl (C6-C14) oxy, aryl (C6-Ci4) alkoxy (Ci-C5), cyano,
trifluoromethyl, carboxyl, carboxymethyl or carboxyethyl; |
R6 is chosen from the following groups:
- alkyl (C1-C20) optionally substituted by amino, hydroxyl, thio, halo-
gen, alkyl (C1-C5), alkoxy (C1-C5), alkylthio (C1-C5), alkylamino (C1-
C5), aryl (C6-C14) oxy, aryl (C6-C14) alkoxy (C1-C5), cyano,
trifluoromethyl, carboxyl, carboxymethyl or carboxyethyl;
- alkylene (C2-C20) optionally substituted by amino, hydroxyl, thio,
halogen, alkyl (C1-C5), alkoxy (C1-C5), alkylthio (C1-C5), alkylamino
(C1-C5), aryl (C6-C14) oxy, aryl (C6-C14) alkoxy (C1-C5), cyano,
trifluoromethyl, carboxyl, carboxymethyl or carboxyethyl;
- alkyne (C2-C20) optionally substituted by amino, hydroxyl, thio, halo-
gen, alkyl (C1-C5), alkoxy (C1-C5), alkylthio (C1-C5), alkylamino (C1-
C5), aryl (C8-C14) oxy, aryl (C6-C14) alkoxy (C1-C5), cyano,
trifluoromethyl, carboxyl, carboxymethyl or carboxyethyl;
- cycloalkyl (C3-C8) optionally substituted by amino, hydroxyl, thio,
halogen, alkyl (C1-C5), alkoxy (C1-C5), alkyithio (C1-C5), alkylamino
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trifluoronethyl, carboxyl, carboxymnethyl or
carboxyethyl; Rl and R2, on the one hand, and R3 and

wR400408991he ot her hand, possibly form ng w t hP€TEP2004/002476

nitrogen atom an n-menmbered ring (n between 3 and 8)
optionally conprising one orqgore hetero atons chosen
fromN, O and S and 15 possibly being substituted by
one or nore of the foll ow ng groups: am no, hydroxyl,

thi o, @P.%?} (%’f\lslkédq b@l& A, a@yk?&d@ Qﬁbxy (C1- C5) cyano

al kylthio - am no

oxy, ar yiflup@emethy), (lebmw C(amoml)le’thwgrnéarboxyeﬂ('\yl -

E;LLEQ%@{% hyycggalﬁﬁ &%ééhb%%ﬁ&%?&ﬁo&% egte ro 8toms chosen

ﬁs . Of("yf%}n &Pb @%g)% fa%l @pstﬁiriauy ?s‘w*b%ﬁ!u&éd & é:l*mn@mnydroxyl thio,
(B3 5 hatsigept kb COLmBAIkoM KT iranaytnd €5)-C5), ghyiamino

tri Tl ol iy EYcGagiA Soa Ryt glon €198, cyano,

car boxygifhidrometraf, K}drl@@ql (@b@ﬂhewm onmbbxyethyl
substituted by am no, c{: ha ?
al kyl- (e ¢6§; cwmgpne&s@%tu@ DY BRieP hyﬂf@%j thio, halogen,

2 oy BV (10T kR (E 16T, M NGB, ahderinéiCt-Cs)
ca{ boxylaﬁzl hm6bm4§tao'>dyp>ar¢rt @6-014)&3!!!(9)@5 oazce:)goyyano trifluoro-
Gon, 5l RAthYICesEsy. GRIBSYTEUD s PATEVENI o (o Cs)

al kyl az'b ﬂ? éggéﬂ %g@@ béHrbH 658 SrHidrePh¥terdiatdms chosen from

(C6-C1 no, trifluoromethy
car boxyN, Qariaiosmmtbgtiorxaﬂywbbbm@ﬂ bylammocwd@wkghxo halo-

t( EISOCS) oPlt | @(Mfa (g‘%/ @bj %%ﬁ y&’e‘id C%}fk%l@lﬂﬁ( %ﬁ&%%g)x %llkylammo (C1-

al kyl t hj | 8
ok e g0 Sy 019, o

( C6- 0141nfmmomptm¢1@azsgoxylp@@r @xymath puga@%t/ﬁw

Pt ovsY eyl TG BhING RSP s tiied by armino, hydroxyl,

at oms chqge S | '
Ssubstit E?Sd“a‘dcggﬁn”ﬁg*yl ECWIS) aRosly 401 08pldlythio (C1-C3), alkyl

5 hal
(Cl- C5) amihrolG/i-C8)- @aolycea 1%‘}14 H?W7 (E@L @6 5‘%@\@%4&" -C5),

gg gg cy%péh’((l;l b GBrorsthy P8 YUY akddiyfritihyiBk@idoxysthys;

and also the tautomeric forms and pharmaceutically acceptable salts thereof, as

medicaments.

15. Use of an enantiomer according to Claim 14 for the preparation of a

medicament for the treatment of diabetes.

16. Use of an enantiomer according to Claim 14 for the preparation of
a medicament that is useful for the treatment of disorders associated with insu-

lin resistance syndrome.

17. Use of an enantiomer according to Claim 14 for the preparation of a
medicament for the treatment of pathologies associated with diabetes, chosen



trifluoronethyl, carboxyl, carboxynethyl or
carboxyethyl; - aryl (C6-Cl4) optionally substituted
whyooanssre?7 hydroxyl, thio, hal ogen, alkyl (CLPCBEEP2004/002476
al koxy (Cl-C5), alkylthio (Cl-C5), alkylam no (Cl-C5),
10 aryl (C6-C14) oxy, aryl (G Cl4) al koxy (Cl-C5),
cyano, trifluoro- nethyl, carboxyl, carboxynethyl or
car boxyethyl; - heteroaryl (Cl-Cl3) bearing one or
- {¥BRE rétfiaBr forkll Qi PleBERz tomplicalior, amdl Slsandtherosclerosis and
optionally substituted by am no, hydroxyl, thio, halo-
oégTo- ahdymaqreangigpathyl koxy (C1-C5), al kyl thio (Cl-C5),
al kylamno (O 15 C5), aryl (C6-Cl4) oxy, aryl
(C6-C14) al koxy (Cl1l-C5), cyano, trifluoronethyl,
car boxgl , Usardicay erthiidmer acesrding/tt Gidim b4 for toeypreparation of
(C6-Cl14) aIkyI(Cl-CSQ:Oﬁ%ionaJlg égbstituted by .am no
aydedisginent it i uspilbige e Berimentef negpriag koxy
(C1-C5), alkylthio (C1-C5), alkyl- amno (Cl1-C5), aryl
(C6-C14) oxy, aryl (C6-Cl4) al koxy (C1-C5), 20 cyano,
trifluoronethyl, carboxyl, carboxynethyl or
car boxyet hyl; and also the tautoneric fornms and
pharmaceutically acceptable salts thereof, as
medi canents. 25 15. Use of an enantionmer according to
Claim 14 for the preparation of a medicanent for the
treatnent of diabetes. 16. Use of an enanti omner
according to Claim14 for the preparation of a
medi canment that is useful for the treatnent of
di sorders associated with insu- 30 lin resistance
syndrone. 17. Use of an enantiomer according to Caim
14 for the preparation of a nedicanent for the
treatment of pathol ogi es associated with di abetes,
chosen WO 2004/ 089917 PCT/ EP2004/ 002476 19 from
retinal, renal and nervous conplications, and al so
at heroscl erosis and mcro- and macroangi opat hy. 18.
Use of an enantiomer according to Claim14 for the
preparation of 5 a nedicanment that is useful for the
treatnent of malaria.



