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account of their pharmacological properties.

There are numerous documents in the literature concerning dihydro-
1,3,5-triazines. Thus, patent application WO 01/53276 describes dihydro-
10 triazines having the following formula;
H,N N NH,
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in which R1 may be hydrogen, as trihydrofolate reductase inhibitors, especially
having antimalarial activity.
Abstract JP 48064088 describes dihydrotriazines having the following

15 formula:
R3
I H
R4 /NTNYNHZ
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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

20 formula:
R1
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R2’N\ /NyNH2 NN R H3C N'Y WD 2004/ 089917 PCT/ E1' 2004/ 002476 2 in which R
may be hywoagemseas conpounds with anti di abetic activit ypcor/Eabemod?e 3
287,366 describes dihydrotriazines of the forrula HHRL NNNTrNHZ NUN R3
R2 in which R3 may be hydrogen, as herbi éi dal conpounds. 5 Patent
application WD 01/55122 descri bes di hydr6tri azi nes accordi ng to the :
followng fornula: R2 R4 HI RL, N\ /NN NNRB3 NX N R5 i n which RS
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correspondi ng enantioners have not none of the
docunent s published to date descrlbdﬁ oﬂisug ests a nmethod for the
preparation of them It is knomn cal activity of enantioners
of racem c com 15 pounds can d| er c Sld rably depending on the two
enantioners. Conse- quently, there is te None enantioner that has nore
pronounced activity, mak- ing it nore adyntageous as an active principle in
a nmedi canment. The use of this enantionpg i R2ead of the racemate is

advant ageous.

in which R3 may be hydrogen, as herbicidal compounds.

5 Patent application WO 01/55122 describes dihydrotriazines according to
the following formula:
R2 R4
I H l
N N No

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

10 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-

15 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

20 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

25 pure enantiomers. For further information in this respect, reference is made
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This t echnARRYP-has
During a separation of a racemic mixture, it is necessary to have avail-

able a method for monitoring the enantiomeric excess. The standard method

15  consists in monitoring the change in the optical rotation of the diastereoisomeric
salt or of the enantiomer. However, this method is relatively unsuitable in the
case of compounds with a low optical rotation.

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-

20 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 fields.
The fundamental principles of this technology are described, for example, in the

25 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 to the pure enantiomers.

The separation process more particularly involves a step of asymmetric

30 conversion of a racemic compound of structure (I) below:



recently undergone major developnments in the analytical and preparative
fields. woeofswsommental principles of this technol ogy e dasmldones. for
exanpl e, in the 25 book "Chromatographi es en phase I|qU|de et supercritique
[ Li qui d-phase and supercritical -phase cljromatography]" published by Masson,
Paris, 1991. The process according to the invention thus allows easy and
econom cal access to the pure enantioners. The separation process nore
particularly involves a step of aqggnegqlc R0 conversion of a racemc
conmpound of structure (1) bel ow 00¥/ 089917 PCT/ EP2004/ 002476 4 R2 H R4

RL~" N} INYNUR3 >< H R6 (1) i n ik \ﬁ and R4 are chosen

i ndependently fromthe fol |l ow nYy groyp -H; al kyl (Cl1-C20) optionally
substituted by hal ogen, alkyl (CIL-C5\N, aI oxy (C1-C5) or cycloal kyl
(C3-C8); -al kylene (C2-C20) optionall bst I tut e Lby hal ogen, al kyl (Cl-C5)
or al koxy (C1- C5) -al kyne (C2-C20) pt| aIIy substituted by hal ogen,

al kyl (Ci1- CS) 10 al koxy (C1-C5); -cycloalkyl (C3-C8) optionally
substi t ut ed’ Wﬁhk | (G -C5) or alkoxy (Cl- C5); -heterocycloallryl (C3-C8)

bearing on r hﬂﬁ@é ionally
substi t ut egﬁgyﬂgﬂgg afﬂﬂthﬂ%)étcgﬁ%rﬁkoxy ntcj::él rahltgiqu??ﬁ r@oﬁ?ﬁ) al kyl

(C1- C20) optionaH;y substituted by am no, hydroxyl, thio, hal ogen, alkyl
(S ) 20" LRy 2.2 Sl oo By HLRBERC G i, ity
car boxyl @ 1IesY BEEYBIbaIRY (@g@g)(yet hyl ;
-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
10 alkoxy (C1-C5);
-cycloalkyl (C3-C8) optlonally substituted by alkyl (C1-C5) or alkoxy (C1-
Cs);
-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);
15 -aryl (C6-C14) alkyl (C1-C20) optionally substituted by amino, hydroxyl,
thio, halogen, alkyl (C1-C5), alkoxy (C1-C5), alkylthio (C1-C5), alkylamino (C1-
CS); aryl (C6-C14) oxy, aryl (C6-C14) alkoxy (C1-C5), cyano, trifluoromethyl,
carboxyl, carboxymethyl or carboxyethyl;
-aryl (C6-C14) optionally substituted by amino, hydroxyl, thio, halogen,
20 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; or
-heteroaryl (C1-C13) bearing one or more hetero atoms chosen from N,
4 O and S and optionally substituted by amino, hydroxyl, thio, halogen, alkyl (C1-
25 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)
30 optionally comprising one or more hetero atoms chosen from N, O and S and



-aryl (C6-Cl4) optionally substituted by am no, hydroxyl, thio, halogen, 20
al kyl ( ClwoRpo4/agodaoxy (C -C5), alkylthio (A -C5), al kyl ssomer26ile0ed)y, aryl
(C6: C14) oxy, aryl (C6-Cl4) al koxy (Cl-C5), cyano, trifluoromnethyl,
carboxyl, carboxynmethyl or carboxyethyl 5 or -heteroaryl (C -Cl3) bearing
one or nore hetero atons chosen fromN, O and S and optionally substituted
by am no, hydroxyl, thio, halogen, alkyl (Cl- 25 C5), al koxy (Cl-GC5),

al kylthio (ﬁibsﬂﬁby beihg subsiituted BY -088) of the Yollawifig Gtédipsxamirm, YWyd(dxgt, Ghib)
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2yl { b CLET AN d'@%cé§r"4> ey (GY OB Rt st PRrDe dar
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am no, hydro XWEWW&% éﬂn al kyl (C1-C5), alkoxy (C1-C5), alkylthio

(Cl-C5)10al kyl amaﬂwléﬁ(Cﬂ)CZa)" snbtlor(em? SUbslituteg byaaNilnd Cﬁydi&:@l tHig obato-
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15 oL (ol bipl Boi Al 101 Chyshl Aok AR H4bofil,
car boxyl , cearboxpmettet loy lcadvoxyattdxyet hyl ;
-alkyne (C2-C20) optionally substituted by amino, hydroxyl, thio, halogen,
15 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 carboxyethyi;
-cycloalkyl (C3-C8) optionally substituted by amino, hydroxyl, thio, halo-
gen, alkyl (C1-C5), alkoxy (C1-C5), alkylthio (C1-C5), alkylamino (C1-C5), aryl
20 (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 (C1-C5), aryl (C6-C14)
25 oxy, aryl (C6-C14) alkoxy (C1-C5), cyano, trifluoromethyl, carboxyl, carboxy-
methyl or carboxysethyi;
-aryl (C6-C14) optionally substituted by amino, hydroxyl, thio, halogen,
alkyl (C1-C5), alkoxy (C1-C5), alkylthio (C1-C5), alkylamino (C1-C5), aryl (Cé-
C14) oxy, aryl (C6-C14) alkoxy (C1-C5), cyano, trifluoromethyl, carboxyl, car-
30 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,



-cycl oal kyl (C3-C8) optionally substituted by am no, hydroxyl, thio, halo-
gen, al kyWo(2004/@8%917 al koxy (01-C5), alkylthio (Cl-C5), atdaykriamm24{761- C5),
aryl 20 (C6-Cl4) oxy, aryl (C6-Cl4) al koxy (Cl1-C5), cyano, trifluoronethyl,
car boxyl, carboxynethyl or carboxyethyl ;. - heterocycl oal kyl (C3-C8) bearing
one or nore hetero atons chosen from 60 and S and optionally substituted
by am no, hydroxyl, thio, halogen, alky I - al koxy (01-C5), alkylthio
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al kyl (C1-C5), al koxy 5;5) al kylthio (Cl al ky Iam no (C1-C5), aryl
(C6- Cl4) oxy, ardml (8- &aycébpp@wallwahahtuted fayu iRt hyqiroxyl
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(01-C5), alkylamno (01-C5 aryl (C6-Cl4) oxy, WO 2 04/ 089917
PCT/ EP2004/ GBIROXH cemwmqtbﬂ ey @meé&x} (C1-C5), cyano, trifluoromethyl,

boxyl b |5 = -
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al koxy (Cl- €2presehik! r@gérﬁa’téﬁ) Forlakptempreferfelt s@b§foup 6f sdmpelindsl 6f oxy.
aryl (C6-Cl4) al koxy (Cl-C5 ano, trifluoronethyl, carboxyl,

car boxynet hifte prmia Vétﬂw R sepiesenha s bite &8 rg@qqspoadm@@m@y of
t he for%ll an(étPll R3 and R4 represent a hydrogen atom For another preferred
subgr oup” of n¥)ounds of the formula (1), Rl and R2 represent a Cl to C3

al kyl group, advahtea@mpmmds dfahmﬂﬂmhla (I} isatcaranputicisany préferiedraryl a (1)

that are partlcul arly g_referred
(+) - 2- ami no{B-&aMmiRGSH: dmmr@rérﬁm%thylaau@ fenathyl-1,354riazingygeochloride;
hydr ochl ori

(2 o oS SR s Y or A PUIHADING: ensty:t, 35-iagine, byghgehtoride;

hydr ochl ori (Lﬁ)rz-ammo-G-cycIohexyl 3,6-dihydro-4-dimethylamino-1,3,5-triazine hydro-
15 chloride; and
(-)-2-amino-6-cyclohexyl-3,6-dihydro-4-dimethylamino-1,3,5-triazine hydro-
chloride.
The process according to the invention more generally includes the fol-
lowing steps:
20 - the preparation of diasterecisomeric salts of the compounds accord-
ing to formula (l);
- the purification of the diasterecisomer obtained; and
- the release of the pure enantiomer from the purified diastereoisomer.
The resolution is performed in the presence of a chiral reagent.
25 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-benzoy!-
30 tartaric acid, (-)-L-di-O-benzoyltartaric acid, (-)-di-O,0’-p-tolyl-L-tartaric acid, (+)-
di-0,0’-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, (-)-



(+)-2-am no-6-cycl ohexyl - 3, 6-di hydr o- 4- di net hyl am no- 1, 3, 5-tri azi ne hydro-
15 chl ori W) 2084/689917 PCT/EP2004/002476
(-)<2-am no- 6-cycl ohexyl - 3, 6- di hydr o- 4-di met hyl am no- 1, 3, 5-tri azi ne hydro-
chl oride. The process according to the |.}1vent|on nore general Iy includes the
fol- lowng steps: 20 - the preparation ‘of diastereoisoneric salts of the
conpounds accord- ing to formula (1); - the purification of the
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(-) WO 2004/ 0899116 fermbtioR O ME Qiabidreolsontarithedlt ma§cbé performed in a polar
S(+) - 2- phenyl propi oni ¢ acid, R(-)-2-phenyl propionic acid, D(-)- mandelic
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pol ar solv
chiral HPLC.
15 In the supercritical-phase HPLC technique, the mobile phase percolated
through the stationary phase contains a gas in supercritical state.

This gas is preferably carbon dioxide, on account of its low cost and its
high volatility, and also its harmlessness in the atmosphere. Thus, this tech-
nique has, especially in industrial plants in which the amounts of mobile-phase

20 mixture may be large, the advantage of being harmless both to the 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-

25 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-

30 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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especially be performed with volumes of between 5 and 50 Ml
15 The flow rate of the mobile phase is generally adjusted to 1 to

3.5 ml/minute and preferably 2 to 3 mi/minute. _

Once the diastereoisomeric salt has been isolated, it is punfled to the
desired diastereoisomeric purity, for example by recrystallizing in a suitable sol-
vent or solvent mixture.

20 The purified diastereoisomeric salt is then dissociated in basic or acidic
medium in a suitable solvent or solvent mixture. Thus, a desired enantiomer is
recovered from the racemic mixture of the compound of structure (l).

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

25 organic or mineral acid.

A subject of the invention is also the enantiomers of the formula (l) 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

30 syndrome or aiternatively 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.



The tenperature and pressure in the colum are adjusted such that the gas
cont ai nedworeoédmsswbi | e phase is in supercritical state.pCAgmesmorasof from
80 to 350 bar, preferably from 100 to 200 bar and nost particularly from 120
to 10 170 bar, is generally selected. The tenperature is preferably
adjusted to a value of from30 to 50C he di astereoi soneric salt in
solution is injected in an anobunt that depends on the colums used, and

Vol umes. of bot weahes o W REREREE ot bng RPSP sfe MISSB TateREdite "

generally aghowied to 1 to 3.5 ml/mnute and preferably 2 to 3 ml/m nute.
Once the diastereoisoneric salt has been isolated, it is purified to the

desi red di ast er ebigohesHpeisiticalsphasgr chigalnpiPd-Gchremajegram iofithg starting

salt i's t netrosf B8 eofipafit B bxdnblel] e gretertiiba et 8 20 RAAGRSBERIAN, o
sol vent 81 x{4)rehanfibbfer andiFGU8 eeinamaTor BHE(-) bRanticfierer ed from the racemc
m xture of the conmpound of structure g{;;l' {f the enantiomer derived fromthe

racem ¢ m xture big- & raupergriicakphase icbisal HRLEdChiomatogram of thet (+r@papt-

salified usj : JRGE ' . 25 organic or mneral acid. A
subj ect of {Dlﬁ%ﬂ?r@gﬂél on %E)g%é%tﬁéﬁgﬁ%ﬁﬂcm&s of the formula (1) in
which Rl, R2, R3Fig43:asdpéigritiealptdse orirdll APLT \chromberan vf theastariie’ s
are particularly useful for the preparation of nedica- nents for the

treat ment ofaceniesospoundsefrkxanaplass de setention time being; Hi .74 misutasder theo

o her ool er (3 Bhia Bt F4 PR ThEMBEPRORHEFT . i he enanti omers of
Lsef U for the trSat e o e O Pb0s 0800 oo £ 004) DopaTe o
The i nvent | @Mmeris Gomprendeiixample 2 atorpwifivatioRe fol | owing figures, which
Sl The invention will also be described in further detail with the aid of the
examples that follow, which are given in a non-limiting manner.
15
Example 1
Preparation of (+)-2-amIno-3,6-dihydro-4-dimethylamino-6-methyl-1 ,3,5-tri-
azine hydrochloride
A solution of 348.5 g of (-)-di-O,0’-p-tolyl-L-tartaric acid in 1L of methanol
20 is added to a solution of 200 g of (x)- 2-amino-3,6-dihydro-4-dimethylamino-6-
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 (33% vyield, 70% ee
determined by supercritical chiral HPLC performed on an SF3 model “super-
critical fluid chromatography system” from Gilson, under the following condi-

25 tions:

- pressure: 150 bar
- flow rate: 2.5 ml/minute
- stationary phase: Chirose ® W1-T (available from Chiralsep)
30 - mobile phase: 69.8% CO,, 30% methanol and 0.2% disthylamine
- column temperature: 40°C
- UV detection at 240 nm
- injection volume: 20 ul



Fig. 1. supercritical-phase chiral HPLC chromat ogram of the starting

racem c cWOR0MBIAT Exanple 1, the retention tinme bei ng KT/EP2004m02476 f or t he
5 (+) enantionmer and 10.48 mnutes for the (-) enantioner; Fig. 2:
supercritical -phase chiral HPLC chromatoggam of the (+) enanti- oneric
compound of Exanple 1 after purification; Fig. 3: supercritical-phase chiral
HPLC chronmat ogram of the starting racemc conpound of Exanple 2, the

retention time bei ’Tﬂ)n%%n?rﬁtlahnﬂfr@mior the 10 (+) enantionmer and 13.84
m nutes for the (-) enantioner : supercrltlcal phase chiral HPLC

chr omat ogr am of fThe (:empesmomef tbreemob'lleopimnmcs arfdi¢atedpinete?msf ok volume
purification._ The inven be described in further detail with

the aid of HAGer a‘?ﬂﬁ@éng ﬁQFle‘SW eﬁﬁ‘%ﬂ'w Mare given in a non-limting
manner. 15 Exanrpl-g?]é JP éﬁ@?ééﬁén%rﬁﬁn?fsalt is %sﬁlllzef grogwtrlDMF/95° ethanol

(+)-2-am no-3, 6-di am no- - azine
hydr ochl®ri dnxwrs(ﬁ/du) SB%MGIGA%%@of di - 0 0'-p-tolyl-L-tartaric acid

(- )

in 1 L of nmethan s ,added to a ution, of 200 0 t),-
2- ani no- 3, 6- di hyg.&"ﬁ %r@hﬁgtﬁ?ﬁl'ﬁﬁf‘ﬁ%e e%%w&tqr/egﬁ ngf?’%{ﬁ é‘i@@@nﬁéﬁa@%r am
of Figure 1 ¢ e
preci pitat e2 or nedélé)b?aﬁhgt?j;g %f ?hb é%@df’:‘it"lbgw%%@mwyd‘r’?%ﬂw’/% Cbh% %?eeq m ned
by supercri smzfathatﬂlheMmpﬂaﬂn}eeddasrmmmmeedr?GFS nmodel "super - crl tical
fluid chromat ography s rom@G.ls er t foll owi ng condi - 25
tions: - pressur gpg%%g liglF"n—g B ’BW'\%W@S?@ t‘gg‘P %Ofg@%Pﬁ%%fﬁlre&ﬁ’Hse
Chi ros r) - - i a
30% net %noﬁ)%jnéﬂ- & A? di e%@cgémqﬁéeq] acof uﬁéu té@' Le@ﬁ%ﬁé gad?g gﬁe %@u%%/? ect | on
at 240 nm phasg es:comentc&tede'i'he(sopd ohtained 44 me@gmua@ﬁ/ 0987 ethanodbto

give 20 g of a white powder (>99% ee; overall yield 10%, 0p®®C (C=5, H,0) =

+2.10)(Figure 2).

15 Example 2
Preparation of (-)-2-amino-6-cyclohexyl-3,6-dihydro-4-dimethylamino-
1,3,5-irlazine hydrochloride
A solution of 150 g of (x)-2-amino-6-cyclohexyl-3,6-dihydro-4-dimethyl-
amino-1,3,5-triazine (Figure 3) in 1.5 | of ethyl acetate and 750 ml of 95° ethanol
20 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% yield, 80.6% ee determined by super-
critical chiral HPLC on an SF3 model “supercritical fluid chromatography sys-
25 tem” from Gilson, under the following conditions:
- pressure: 150 bar
- flow rate: 2.5 ml/minute
- stationary phase: Chiralcel ® DO (available from Daicel)
- mobile phase: 91% CO,, 8% methanol and 1% diethylamine
30 - column temperature; 40°C
- UV detection at 240 nm
- injéction volume: 20 ul
- concentration: 1 mg/mi



10 - concentration: 1 ng/m The conposition of the nobile phase is

i ndi cat edypnodsasom7of vol ume under the operating condi tpicanp2eisobigs col um.
The di astereoi sonmeric salt is recrystallized froma DW/ 95 ethanol 5

m xture (1/1) (38%yield; 94%ee). The enriched salt is suspended in a
wat er/ ethyl acetate m xture (1/1) and the whole is cooled to 0OC. One

equi val ent of 2M hydrochloric acid is added such that the tenperature does
not exceed 5C. KOO cfsttidrfbﬂﬂwe ﬁxoﬁﬂéryhebsaqs diven kPditny 6f vdiifePuadéy C
phase is recov- 10 ered in order to recycle the

(-) - di - O, O the-apsiraling cenditians f the eplumPe aqueous phase is concentrated. The

powder _(>09% ee. Ty SPUN 18 BlssoffEftyh Pdfoand 0 anb s Mdet, Sodyf i, 5)
15 Exanpl e j3eks Qﬁéléétvtlﬂﬂvugbrous Stll’l‘lrég and, after a few minutes, the 0 §anlc phase is
(-)-2-anino-6-cyclohel tyl -3, 6-d I o- 4- di nmet hyl am no- triazine

hydr ochl%or i taelapedscdr(ﬁd evensodism gplfate and concen rated. The concentrate is taken

(F gur o 3) i 1% seeforiie,afg s 16 G, ahTeond pauRalaly & Hictabéh 2hldtte

mai nt ai ned gks@0éd Lilﬁ‘tl!ié?pr@bﬁﬁ@“ it adied SuctPIdtahe-te éfé?htﬁrecdbe%f ndt08xcked Of

D(-) tartaric acid of 95 ethanol 1s adde heating is maintained

for one hobfiC.ater adewihouns ethespreﬂertateefmmed lecﬂﬁered)otfchynsu@wpeam them The
precipitate filtere f tion 30‘V 0.

det er ni ned ¥ W“@B%E?eé iﬂ"ﬂ iethan (gh@4 %Pé ofi€ arP M&E‘@% 6% far crf@T%al
fIU|d0| o] La 4ent fromGlson, under the foll ow ng

conditi g{tsnmggreg%rdfgy %%é - flowrate: 2.5 mM/mnute - stationary
phase: Chiralcel (r) DO (avail abI e fromDaicel) - nobile phase: 91 % C02, 8%

met hanol and 1 % diethylamne 30 - columm tenperature: 40C - UV detection
at 240 nm



- injection volume: 20 pl1 - concentration: 1 ng/m W) 20041089917

PCT/ EP20041002476 11 The conposition of the nobile phase is given in terns
of volume under the operating conditions of the colum. The solid is
dissolved in water and isobutanol is addeqn Sodium hydrox- ide is added wth
vigorous stirring and, after a few mnutes, the organic phase is 5

| sol ated, dried over sodium sulfate and concentrated. The concentrate is
taken up in acetonitrile and cooled to 3§§éﬂ§§ one equi val ent of hydrogen
chloride dissolved in isopropanol is a ch that the tenperature does
not exceed 5C After a few hours, the precipitate formed is filtered off by
suction and then recrystallized fron1ethano| ;> 99% ee ; overal
yield 16% (XD 2408 (cé@cesﬁomp iving g@gcem)c(cpqrgm@nq? theformula (ebelow:
Process for resolving a racem c conpound of the formula (1) below R2 HR4
RIYNYN~R3 HR6 (I) x in which: Rl1 and R2 representing CH3, R3 and R4
representing H R8 is chosen fron1th§2foIHomA groups: al kyl (Cl-C6)

cycl oal kyl (C3-C8) conprising the s eps ton3| ting in: a) reacting the
racem ¢ conpound of structure (I) hHaf in which the chira
acid is chosen fromthe group con5|st| ofl( ) - gI-O O'.p-tolyl-L-tartaric
acid, R(-)-1, 1 -binaphthal ene- :><:

H” “R6 (0

in which:

R1 and R2 representing CH,,
R3 and R4 representing H,
R8 is chosen from the following groups:
- alkyl (C1-C6)
- cycloalkyl (C3-C8)
comprising the steps consisting in:
a) reacting the racemic compound of structure (1) with a chiral acid,
in which the chiral acid is chosen from the group
consisting of (-)-di-O,0'-p-tolyl-L-tartaric acid, R(-)-1,1'-binaphthalene-
2,2'-diyl hydrogen phosphate, S(+)-1,1'-binaphthalene-2,2'-diyl
hydrogen phosphate,
to form a corresponding diastereocisomeric salt; and
b) purifying the diastereoisomeric salt thus obtained;
c) releasing the diastereoisomeric 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 enantiomeric excess is
checked by means of supercritical chiral HPLC.

3. Process according to Claim 2, in which the HPLC mobile phase
comprises 60% to 100% by volume of CO;.



2,2 -diyl hydrogen phosphate, S(+)-1,1'-binaphthal ene-2,2"-diyl hydrogen
phosphate, to forma correspondi ng di astereoisoneric salt; and b) purifying
t he di astereoi sonmeric salt thus obtained: c) releasing the diastereoi soneric
salt as one of the two enantioners of the f\@nula (1) in the formof a
pharmaceutically acceptable salt. 2. Process according to Caiml1, In which
the enantioneric excess is checked by neans of supercritical chiral HPLC
3. Process according tg aim?2, in which the HPLC npbil e phase conprises
509 1 0. 100% by vol fe. BroRess Begording WBCIRELS S5k 7 WHIGH the HPLEmebis bhesa »
whi ch the HPL B‘)&{rﬁ gggag I nprises a polar solvent. 5. Process
according to glnse 0 @'al nsﬁglﬁ?g%’ﬁ{e?‘?'n whi ch the HPLC nobile phase al so
conprises an acidic or basic polarity nodifier. 6. Process according to one

f d ai 2-to 5, | jch the HPL ta- ti . ph is.b d
gl [ gogiaur:rf;ha_ri ges ol‘rs-np\cl)\,lrajg‘&%%gPFG@gngsfg W%BE@XE&?& Ir‘?; 'Pg"‘s’gﬁﬂo@ﬁ_ BPYCrs 1
to 6, in whi cp,otbmtg #ﬁ%tdi%ﬁmpﬁeé %heé?:?cﬁ .ofr bggktﬂyasﬁ?ﬁ%ﬁﬂsﬂl soneric salt

by dissociating | asic or acrdic nmediumin e solvent or
solvent m xture. 8. Process according to one of Clains | to 7, in which the

enant| oneri - call ur e, conpounds .of the fo |.a re c en fr t he
group conposed O%’_G.p Process according to one of E\Jaims(i }o 8 in wnl% the HBLL 'sta-

g;g; (2);:glmopioaggi&ﬁéiywse-iébﬁhaebhy&fg&aecr@armtsw,solys%oénsﬁa@sz.i ne
(-)-2-am no- 3, 6- dl hydr o- 4- di met hyl am no- 6- et hyl -1, 3, 5-tri azi ne

hyd hi i de; . , . . .
(1) - 22 anino-6. cycl BhexB10c8S8 AGeAMING 10,088 R Glaims: 1 18.6; in which the, erantiamer,

chloride; andis released from the diastereoisomeric salt by dissociating it in basic or acidic
(-)-2-am no-6-cycl ohex;’?- 3, 6-di hydr o- 4- di net hyl %m' no- 1, 3,95- triazine ﬁydr 0-
chl ori de. medium in a suitable solvent or solvent mixture.

8. Process according to one of Claims 1 to 7, in which the enantiomeri-
cally pure compounds of the formuia (1) are chosen from the group composed
of:

(+)-2-amino-3,6-dihydro-4-dimethylamino-6-methyl-1,3,5-triazine hydrochloride;
(-)-2-amino-3, 6-dihydro-4-dimethylamino-6-methyl-1,3,S-triazine hydrochloride;
(+)-2-amino-6-cyclohexyi-3,6-dihydro-4-dimethylamino-1,3,5-triazine hydro-
chloride; and
(-)-2-amino-6-cyclohexyl-3,6-dihydro-4-dimethylamino-1,3,5-triazine hydro-
chloride.



