WD 2004/ 099125 PCT/ EP2004/ 003838 -1 Process for the crystallisation of
guanidiniumsalts The invention relates to a process for the crystallisation
of the conpounds of the formula | or acid-addition salts thereof, 5 R2 R3
| NI NEOMOONID 10 in which R R4SR- or A 15 R BHrHERS0G6R80endent I y
of one another, H Hal, alkyl having 1 to 12 C atonms, R S02-, Ar or Het, R4
aryl or alkyl having 1 to 12 C atons, cO Het a saturated, unsaturated or
aromatic, nmono- or bicyclic, heterocyclic or linear or branched organic
radi cal containing one or nore hetero atons which is unsubstituted or nono-
or  pol ysubst it ut edpiycess fdPAhe CPPseillisaidniof dulanidmidm sambenyl radi cal

whi ch is unsubstituted or nono- or polysubstituted by A and/or Hal, OH QA
COOH, COOCA, CONH2, CONA2, CONHA, CN, NO2, NH2, NHA, NA2, NHCOA, CF3 or
S02A, 30 A Jheahgémtighesatesrtols proches forl thig lcrystalipdiion phtheytomprumgs 1 to 10

C atoms.  al g st o) KGR AE Al L0 Borl® C atoms,  and 95 kel F,

5 R

Rsj {

N \YNHz
R’ O NH,

10

in which

R’ R*SO,- or A,
15

R?and R®, independently of one another, H, Hal, alkyl having 1to0 12 C
atoms, R*SO,-, Ar or Het,

R* aryl or alky! having 1 to 12 C atoms,

Het a saturated, unsaturated or aromatic, mono- or bicyclic,
heterocyclic or linear or branched organic radical containing
one or more hetero atoms which is unsubstituted or mono- or
polysubstituted by A, COAr, COHet and/or Hal,

25 Ar a phenyl radical which is unsubstituted or mono- or

polysubstituted by A and/or Hal, OH, OA, COOH, COOA,
CONH;, CONA;, CONHA, CN, NO;, NH,, NHA, NA, NHCOA,
CFs or SOA,
30 A straight-chain or branched alkyl or hydroxyalky! having 1 to
10 C atoms, alkeny! or atkoxyalkyl having 2 to 10 C atoms,

and

3% yal F. Gl Br, |



WD 2004/ 099125 PCT/ EP2004/ 003838 -2 characterised in that the respective
conpounds of the fornmula | or mxtures thereof with inpurities are
di ssolved at a given tenperature in water which is V|rt al | é ated with
at | eastw&@"%ﬁ%é?s i mi sci bl e sol vent and option- ally ¥ ?@é@ 3§ e or nore
wat er - m sci bl e sol vents, and the conmpounds of 5 the forrrul al are allowed
to crystallise at a Iovver tenperature. The conpounds of the formula 1 can
have one or nore chiral centres. They -Zan accordingly occur in various
enantiomeric fornms and exist in racemc or in optically active form The
i nvention therefore also relates to the opti 10 cally active forns
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rlc orms of the compounds o formula 1 are also inaccordance with

the invention.

15 Sulfonylbenzoylguanidines are known and are described, for example, in
EP 0 758 644 A1. These substances are inhibitors of the cellular Na'/H’
antiproter, i.e. active ingredients which inhibit the Na*/H" exchange
mechanism of the cells (Dising et al., Med. Klin. 1992, 87, 367-384) and
are thus good antiarrhythmics which are suitable, in particuiar, for the

20 treatment of arrhythmia arising as a consequence of oxygen deficiency.

These substances exhibit a good cardioprotective action and are therefore
particularly suitable for the treatment of acute myocardial infarction, infarc-
tion prophylaxis, post-infarction treatment, chronic cardiac insufficiency

25 and for the treatment of angina pectoris. They furthermore counter all
pathological hypoxic and ischaemic damage, enabling the treatment of
diseases caused primarily or secondarily thereby. These active ingredi-
ents are likewise highly suitable for preventive applications.

30 Owing to the protective action of these substances in pathological hypoxic
or ischaemic situations, further potential applications result therefrom in
surgical interventions for the protection of temporarily undersupplied
organs, in organ transplants for protection of the removed organs, in
angioplastic vascular or cardiac interventions, in ischaemia of the nervous

35



or ischaemc situations, further potential applications result therefromin
surgical interventions for the protection of tenporarily undersupplied
organs, in organ transplants for protection of the renoved organs, in

angi opl alY?&00348¥3Far or cardiac interventions, in i schBERER2WFOP3§E ner vous
35 WD 2004/ 099125 PCT/ EP2004/ 003838 -3 system in the therapy of shock
states and for the prevention of essential hypertonia. These conpounds can
furthernore al so be enpl oyed as therapegtic agents in diseases caused by
cell proliferation, such as arteriosclerosis, 5 diabetes and |ate
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parti cul ar ch I ung‘éﬁl I ver and ki dneys, and organ hypertrophy and

hyper pl asi a. PR tion, the conpounds are suitable for diagnhostic use for
the recognition of di seases acconpani ed by increased activity of the Na'/H

antiporter, for exanple in erythrocytes, thronbocytes or |eukocytes. 10 The
conpounds cafh‘?%qwng?%n%c%@ﬁﬂ?ﬁiﬂf/%ﬁmb%@mﬁgyﬁcﬁa?'g‘a?réﬁ?yﬁ?n hunan and
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- The compounds can therefore be used medicament active ingredients in
human and veterinary medicine. They can furthermore be used as inter-

mediates for the preparation of further medicament active ingredients.

15 Compounds of the formula | can be prepared, for example, in accordance
with EP O 758 644. In these processes, the active ingredients are usually
obtained with a content of 95 to 99 HPLC area per cent, which does not
meet the requirements of pharmaceutical active ingredients. An additional
purification operation is necessary.

20
However, recrystallisation of the products from water or conventional
organic solvents is virtually impossible. Besides the only low solubility of
the products (even at elevated temp.), which cause poor crystaliisation
yields, crystals of inadequate purity are obtained. Even repeated crystalli-

o5 sation from water or conventional organic solvents does not result in mate-
rial of adequate purity.

It is possible to achieve purification of the crude product by dissoiution in
copious water and subsequent concentration of the agueous solution

30 under reduced pressure to a fraction of the original volume, during which
the product crystallises out. The disadvantage of this process are the very
long pracess duration (the concentration of aqueous solutions requires a
number of days in the case of large batches) and the consequent product
losses due to hydrolysis.
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the products (even at elevated tenp.), which cause poor crystallisation
yields, crystals of inadequate purity are obtained. Even repeated crystall
25 sation fromwater or conventional organic solvents does not result in
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crude prgﬁh@@“@§? I ssolution in copious water and subgggﬁg%%hggﬁggntration
‘'of the aqueous solution 30 under reduced pressure to a fraction of the
original volume, during which the product crystallises out. The

di sadvantage of this process are the v€4y | ong process duration (the
concentration of aqueous solutions requires a nunber of days in the case of
| ar ge bat chd¥ip aecttaidhe presanienverpionduas tharefkwedo guevide aiyimmpyeds. 35 WO
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therefore to or oved sat1on process tor the conpounds
of the formiPa saltataersel whichican bpdisedan large industrighscaiesan be used on
| arge industrial scales. This object has been achi eved by the process

according to the invention 5 for the crystallisation of the conpounds of
the formil a This Ghipghhas beRRAERISVETEE RACEHRACEAEING Spthia MVEM@hpounds. of
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to crystallise at . a | owe enperature. In . the co
Lhe radi cal 45 NebEY setialecb it &t St Sne valg g S Sohusti angf ep@ikp
denot es RSOZilymomfprises one or more water-miscible solvents, and the compounds of

10 the formula | are allowed to crystallise at a lower temperature.

In the compounds of the formulae |, the radicals have the following pre-
ferred meanings:

15
R' preferably denotes R*SO,- or A.
R? in the compounds of the formula | is preferably in the ortho-position to
the guanidine radical and preferably denotes H or alkyt having 1t0 7 C
20 atoms, in particular H or methyt.

R? preferably denotes H, atky! having 1 to 7 C atoms, R*SQ* or Het, in
particular R*SO.- or Het.

25 R’ preferably denotes phenyl, m-, o- or p-tolyl or methyl, ethyl, isopropyl,
n-butyl or n-pentyl. Particular preference is given to methyl or ethyl, in par-

ticular methyl.

Ar preferably denotes phenyl, m- o- ar p-methy! or methoxyphenyl.
30 Het preferably denotes

0O
= S\ o M /™
~— - , HN N-— ' N— or \ / N N—

35 Hal preferably denotes Ci or Br, in particular F or Cl.



R2 in the conpounds of the formula | is preferably in the ortho-position to
‘-t he guani di ne radical and preferably denotes H or alkyl having | to 7 C 20

atons, in particular Hor nmethyl. R3 preferably denotes H, alkyl ving 1 to
7 C at on¥OHPINSo; Het, in particul ar RASO2- or Het _P%E}ﬁ,go%@gé{ rably
"denotes phenyl, m, o- or p-tolyl or nethyl, ethyl, isopropyl, n-butyl or

n-pentyl. Particular preference is given to nethyl or ethyl, in par- ticular
met hyl . Ar preferably denotes phenyl, -mx- o- or p-nethyl or methoxyphenyl.

30 Het preferably denotes 0O N HNN CN or LO/ N 35 Hal preferably
denotes C or Br, in particular F or . W 2004/099125 PCT/ EP2004/ 003838
-5 The process according to the invention is particularly.suitable for the
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20 ~N\ HSC ;\ I / NINH2Z OO0 NH2 H3CS®2 \ CH3 Id 25, H3CS02 N /NHZ O
NH2 le N/ CH30 3 CH3SO2 | N /NH2 O NH2 35 WD 2004/099125
PCT/ EP2004/ 003838 -6 The reaction of the process accordi ng to the invention

‘is sinpl I out, where the conpounds of the forgﬁ
recrystaﬁé%&%&f’)ﬂ% he sol- vent used is water which is v /? y saturat ed
with a water-inmmscible sol- vent. This is entirely unexpected since the
solubility of the conpounds of the formula I in the pure solvents, i.e. in
water or in one or nore water-im5 nisdble solvents, is |nadequate to

facilitate effective recrystallisation. Wth the sol vent system accor di ng
t o t he i nventheoneachomel te peatess @sbbrhing tethrcieventien y$ einpledn cheyachi eved at

Lhe Same, | B nel o Ao 1h3 16 fa LA Y R PSLRER' wegfn 11 the

case of | arge 'batches necessary to
set the sat weat used if wateg whigh i&awduatlmatumteﬁowmﬁtwat@remnyeqnple g\ excess of

wat er - i mm SGhf eﬂﬁQ'lé’érﬁ‘t'ir Xvan&p?efc%@ﬁnﬁetfﬁ@%onuﬁ.m rof@hé%@h‘{ﬁduﬁas%ff t he

pr oduct in the solvent ture evat ed a ur es excess
wat er - i mi sdh@fermyda ) énthe guigrealeents) \e. in water or in one or more water-im-

5 miscible solvents, is inadequate to facilitate effective recrystallisation. With
the solvent system according to the invention, however, an excellent
space-time yield can be achieved at the same time as very good purity
(> 99.7 HPLC area per cent), even in the case of large batches.

10 For practical performances, it is not necessary to set the saturation mixing
: ratio of the two solvents precisely. An excess of water-immiscible solvent

is preferably used. After dissolution of the product in the solvent mixture at
elevated temperatures, the excess water-immiscible solvent is preferably
separated off, and the solution is allowed to cool in order to crystallise out.

15 Since the incomplete removal of the excess water-immiscible solvent does
not have an adverse effect on the crystallisation, crystallisation can also
be carried out directly from the two-phase mixture.

Suitable water-immiscible solvents for the process according to the inven-

20 tion are generally all known solvents which are immiscible with water to a
first approximation. These are preferably relatively long-chain water-im-
miscible ketones, such as, for example, methyl ethyl ketone, or alkyl alka-
noates, such as, for example, ethy! acetate, isopropyl acetate, methyl
acetate or ethyl propionate. Furthermore, aromatic solvenis ot higher

o5 alcohols, such as, for example, butanol, can preferably be used. Particular
preference is given to toluene or xylene. After comparison of all relevant
parameters (yield, purity, price, environmental acceptability, etc.), how-
ever, alkyl alkanoates, in particular ethyl acetate, are preferred to other
solvents.

30
The process according to the invention can be further refined in practical
application if multicomponent mixtures are used. Preference is givento a
mixture of water, a water-immiscible solvent and an alcohol, in particular a
mixture of water, ethanol and ethyl acetate. Preferred concentration

35 ranges are those in which the alcohol added to the solvent mixture does



separated off, and the solution is allowed to cool in order to crystallise
out. 15 Since the inconplete renoval of the excess water-inm scible sol vent
does no ave an _adverse effect on the crystallisation_ crysta +i ation can
al so be%@?'}of‘"gaﬁ'l&%t directly fromthe two-phase m xt urgﬂ@é?‘{"é}ﬂ 3§§8

‘wat er -i mm sci bl e solvents for the process according to the inven- 20 tion
are generally all known solvents which are immscible with water to a first
approxi mati on. These are preferably retétively long-chain water-im mniscible
ket ones, such as, for exanple, nethyl ethyl ketone, or alkyl alka- noates,
such as, fomeaeyaompbte canbldte auetibllity of waieremnd waketimhdscibit fyillentacet ate or

et hyl propioha Fur. rure, | i | 5 hol s, such
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gi ven to tolaeneresoprppanel. After conparison of all relevant paraneters
(yield, purity, price, environnmental acceptability, etc.), how ever, alkyl
al kanoates, in particular ethyl acetate, are preferred to other solvents.
30 The procdssteadaitig micalwitihis 2lao possible ttauss ketomestand mitriles.ddrafn

practical  ahBht&R §i9Bnith wBtb-SERRRORABheL IdU S B Scudfd. Preference is
given*o a mxture of water, a water-i1nm'scible solvent and an al cohol, in
particular a mxture of water, ethanol and ethyl acetate. Preferred

concentrati | ' ; i sol vent
i xture doeo s IoRAH0E B e Bl Lo nElers® dssanen RIRERdRAy B0

ni sci bi | ity Siverextuinatwigwated femeenatyress praferably ahﬁsdﬁw& {thP@&h can be
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| nstead of the al cohol, it i.s also possible to use_ketones and nitril es.
Pref- Were Rreuglt g arustallisalign at T%‘% usmpacatradreferaply atiregmienicet one.
' perature.

The duration of the reaction of the crystallisation depends on the reaction
conditions selected. in general, the crystallisation duration is 0.5 hours to
15 2 days, preferably 1 to 15 hours.

In a preferred embodiment of the crystallisation process according to the
invention, the pH is adjusted to 1 to 3.5, in particular 1 to 2, with the aid of
a suitable acid {for example using HCI in the case of hydrochlorides, using
20 methanesulfonic acids in the case of methanesulfonate) before or during
the crystallisation.
Acids which are added before or during the crystallisation are furthermore
those which form physiologically acceptable and tolerated salts with the
compounds of the formula 1.
25
Preference may be given for this purpose to the use of inorganic acids, for
example sulfuric acid, nitric acid, hydrohalic acids, such as hydrochioric
acid or hydrobromic acid, phosphoric acids, such as orthophosphoric acid,
sulfamic acid, furthermare organic acids, in particutar aliphatic, alicyclic,
30 araliphatic, aromatic or heterocyclic mono- or polybasic carboxylic, sulfo-
nic or sulfuric acids, for example formic acid, acetic acid, propionic acid,
pivalic acid, diethylacetic acid, malonic acid, succinic acid, pimelic acid,
fumaric acid, maleic acid, lactic acid, tartaric acid, malic acid, benzoic
acid, salicylic acid, 2- or 3-phenylpropionic acid, citric acid, gluconic acid,
35 ascorbic acid, nicotinic acid, isonicotinic acid, methane- or ethanesulfonic



The conpounds of the formula | are preferably dissolved in the respective
solvent m xture at elevated tenperatures, preferably at 30-180C, in par-
ticular at 60-100C and very particularly preferably at 60-70C and

brought ™8 ¥P¢81%ART i sation at |ower tenperatures, pref e'F%W‘}ZOQ’E'W"’E?@m tem
‘perature. The duration of the reaction of the crystal | i sati on depends on the
reaction conditions selected. In general, the crystallisation duration is
0.5 hours to 15 2 days, preferably 1-&®-15 hours. In a preferred enbodi nent
of the crystallisation process according to the invention, the pHis

adj ust ed t 0 ggid, &tRarfedibMidaE btR) RatydroketBandddiforid acial deﬁien@snﬁf#—t able acid
(for exanple drochl ori des

f
met hanesul f 8iF @CiﬁcPJQQ%%HES'@%Z?‘%%&\PS{%%%PFBna?@)d %gﬁ'%agpsdurl ng the

crystal li salawwgisuffaridsacihi ch are added before or during the crystallisation
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descriptive disclosure which is absolutely not limiting in any way.

The following examples are intended to explain the invention without lim-
15 iting it. Unless stated otherwise, percentages denote per cent by weight.
All temperatures are indicated in degrees Celsius.

Example 1;
20
H3
o”?“‘o
— OH
<\jN CH,
25
Oi‘s N NH,
H,C” Il
O 0 NH,
30 1

30.00 g of compound 1 to be purified and 300 ml of ethyl acetate are

added to 550 mi of water with stirring at about 73°C. The mixture is stirred

at 75°C for 40 min., with two clear phases forming. The aqueous phase is
35 separated off and passed through a steam-heated 2 | Seitz filter (filter K



-8 acid, ethanedisul fonic acid, 2-hydroxyethanesul fonic acid, benzenesuifo-
nic acid, p-toluenesul fonic acid, naphthal enenono- and disul fonic acids,
| auryl sul furic acid. Particular preference is given to hydrochloric acid or

crystal | e o7 ging (o che i nvention 19 ot cructalFPbtetd s00 o of

sol vent m xtures per g of the com pounds of the formula Ito be dissol ved
can preferably be used. Even w thout further enbodinents, it is assuned that
a person skilled in 10 the art will béable to utilise the above
description in the broadest scope. The preferred enbodi nents shoul d

t her ef ore mBOB).yTHEagegeusipdassis alksad fut o cdieswpbbwith siiiiediand imbsol utel y

not limting,,] T ! I ' 0, | ain the
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Cel sius. Ex Uﬂtfof]éggz/l(:) H3 0~1 0 OH tN,~CH3 25 S/ M NH2 H3ICO0 0 NH
30 1 30.00 g of’ Conpourid 1 to be purified and 300 ml of ethyl acetate are
added to 550 m of water with stirring at about 73C. The m xture is stirred
at 75% for 40 mn., with two clear phases form ng. The agueous phase is

Example 2:

65 g of contaminated compound 1 from Example 1 and 300 ml of ethy]
acetate are added to a mixture of 550 ml of water and 100 ml of ethanol at

10 71°C. The mixture is stirred at 70°C for 30 minutes, with two clear phases
forming. The aqueous phase is separated off and filtered through a steam-
heated Seitz filter (Beco SD30). The pH is adjusted io 1.5 by addition of
1.5 g of methanesulfonic acid. The aqueous phase is allowed to cool
overnight with stirring and is stirred for a further 3 hours with ice-cooling.

15 The crystals formed are separated off, rinsed with cold water and dried at
50°C, giving compound 1 in a purity of 99.9% and in improved yield com-
pared with Example 1.

20 Example 3:

25 4 CIH

30

17.80 g of compound 2 to be purified and 454 ml of ethyl acetate are
added to 182 m! of water with stirring at about 70°C. The mixture is stirred
at 65°C for 40 minutes, with two clear phases forming. The aqueous phase
is separated off and adjusted to pH 1.0 using aqueous hydrochioric acid.

35 The aqueous phase is allowed to cool overnight with stirring and is stirred



35 separated off and passed through a steamheated 2 1 Seitz filter (filter
-K WD 2004/ 099125 PCT/ EP2004/ 003838 -9 900). The aqueous phase is allowed to
-cool overnight with stirring and is stirred for a further 3 hours with

i ce- cool WYZ00HPRIY ystal s fornmed are sepa- rated of f, rEGISERROGIRGI8Io| d wat er
“and dried at 50C, giving conpound 1 in a purity of 99.9% 5 Exanple 2: 65 g
of contam nated conpound 1 from Exanple 1 and 300 ml of ethyl acetate are
added to a mi xture of 550 ml of water-&dd 100 ml of ethanol at 10 71 C. The
m xture is stirred at 70C for 30 mnutes, with two cl ear phases form ng. The
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met hanesul f 8fi En%m%‘? W.'tnﬂ?id 2&’&?@’&1@] ﬁwa 2 89‘]% G NSEABPRY 2 18458 1 ght with
stirring angornpobits hyddtd i1 apurity 6182.9%.hours with ice-cooling. 15 The

crystals forned are separated off, rinsed with cold water and dried at 50C
giving conpound | in a purity of 99.9% and in inproved yield com pared with

Exanple 1. 20 Exanple 3: CH3 O NH2 O N-NH2 HC Il 25 3 CSCIH O'::~ S-O
CH3 2 30 )
5 Example 4:

35.80 g of compound 2 to be purified and 456 mi of ethyl acetate are
added to 501 mi of water with stirring at about 70°C. The mixture is stirred
at 65°C for 40 minutes, with two clear phases forming. The aguecus phase

10 is separated off and adjusted to pH 1.4 using aqueous hydrochioric acid.
The aqueous phase is allowed to cool ovemnight with stirring and is stirred
for a further 3 hours with ice-cooling. The crystals formed are separated
off, rinsed with cold water and dried at 50°C, giving compound 2 in the
form of its hydrate in a purity of 99.9%.

15

Example 5;

40.00 g of compound 2 to be purified and 113.2 g of ethyl acetate are

20 added to a mixture of 282 mi of water and 51.7 g of ethanol with stirring at
about 70°C. The mixture is stirred at about 65°C for 10 minutes, with two
phases forming. A further 30.00 g of compound 2 to be purified are subse-
guently introduced over the course of 15 minutes with stirring. The aque-
ous phase is separated off and adjusted to pH 1.2 using aqueous hydro-

25 chioric acid. The agueous phase is ailowed to cool and is stirred for a fur-
ther 1 hour with ice-cooling. The crystals formed are separated off, rinsed
with cold water and dried at 50°C, giving compound 2 in the form of its
hydrate in a purity of 99.9%.

30
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17.80 g of conpound 2 to be purified and 454 m of ethyl acetate are added
to 182 m of water with stirring at about 70C. The mxture is stirred at
65C for 40 mnutes, with two clear phases form ng. The aqueous phase is
separate f djusted to pH 1.0 using aqueous hydr I jd. 35 The
aqueous gﬁgéguﬁgqﬁlomed to cool overnight with stirriﬁ%ggﬁgﬁ$§m§%¥rred WO
2004/ 099125 PCT/ EP2004/003838 -10 for a further 3 hours with ice-cooling.
The crystals fornmed are separated off, rinsed with cold water and dried at
50C, giving compound 2 in the formof Iffts hydrate in a purity of 99.9% 5
Exanpl e 4: 35.80 g of conpound 2 to be purified and 456 m of ethyl acetate
are added to 501 ml of water withPatentGlagnst about 70C. The mixture is
stirred at 65C for 40 mnutes, with two clear phases form ng. The aqueous
phase 10 is separated off and adjusted to pH 1.4 using aqueous hydrochloric
acid. The aque&u@cegﬂ*aafgetm%cwﬂ@hwtwfdbelcommuﬂ@mf thedarmuliaddrng and i s
stirred for a it i i ce-cooling. The crystals fornmed are
separ at ed off,%E?%%@%uépgﬁmégvﬁkﬁﬁter and dried at 50C, giving conpound 2
inthe formof its hydrate in a purity of 99.9% 15 Exanple 5: 40.00 g of
conpo%nd 2 to be.purifiedrdnd 113.2 g of ethyl acetate are 20 added to a

m xt ur'e of 282 3of watg@r and 51.7 g of ethanol with stirring at about
70C. The m xture'i Xved at about 65C for 10 hinutes, with two phases
formng. A further g of compound 2 to be purified are subse- quently

i ntroduced over the sQume_0 NJTN tes with stirring. The aque- ous phase

is separated of f and adj ustled £ pH 1.2 using aqueous hydro 25 chloric acid.
The aqueous phase iR1a||OV\EQ| to ,gol and is stirred for a fur-
2

10

in which

R R*SO,- or A,
15 R? and R"‘, independently of one another, H, Hal, alky! having 1 to
12 C atoms, R'SO,-, Ar or Het,

R* aryl or alkyl having 1 to 12 C atoms,
20 Het a saturated, unsaturated or aromatic, mono- or bicyclic,
heterocyclic or linear or branched organic radical con-
taining one or more heterg atams which is unsubstituted
or mono- or polysubstituted by A, COAr, COHet and/or

Hat,
25

Ar a phenyl radical which is unsubstituted or mono- or poly-
substituted by A and/or Hal, OH, OA, COOH, COOA,
CONH,, CONA,;, CONHA, CN, NO;, NH;, NHA, NA,,
NHCOA, CFz or SOA,

30

A straight-chain or branched alky! or hydroxyatky! having 1
to 10 C atoms, alkenyl or alkoxyalkyl having2to 10 C
atoms, '

35 and



ther 1 hour with ice-cooling. The crystals forned are separated off, rinsed
with cold water and dried at 50C, giving conpound 2 in the formof its
hydrate in a purity of 99.9% 30 35 WD 2004/099125 PCT/ FP2004/ 003838 -11
Patent Cainms 1. Process for the crystallisation of the conpounds of the
formula | or acid-addition salts thereof, RZ 5 R NN r N2 R ONH2 10
in which R RASO2- or A, 15 R2 and2R3, independently of one another, H, Hal,
al kyl having 1 to 12 C atons, R S02-, Ar or Het, R4 aryl or alkyl having 1
to 12 C atonms, 20 Het a saturated, unsaturated or aromatic, nono- or
bicyclic, heterocyclic or |linear or branched organic radical con- taining
one or nore hetero atons which is unsubstituted or nono- or polysubstituted
by A, COArt{alCOHet arjonrBr, Hal, 25 Ar a phenyl radical which is unsubstituted
or nmono- or poly-

characterised in that the respective compounds of the formula | or mixtures
thereof with impurities are dissolved at a given temperature in water which is
vitually saturated with at least one water-immiscible solvent and optionally
comprises one or more water-miscible solvents, and the compounds of the

formula | are allowed to crystallise at a lower temperature characterised in that
the water-immiscible solvents used are alkyl alkanoates or aromatic solvents,

2 Process according to Claim 1 for the crystallisation of the compounds of the
formula 1a to le

ic



substituted by A and/or Hal, OH QA COOH COOA, CONH2, CONA2, CONHA, CN,
NO2, NH2, NHA, NA2, NHCOA, CF3 or SQ2A, 30 A straight-chain or branched

al kyl or hydroxyal kyl having 1 to 10 C atons, al kenyl or al koxyal kyl havi ng
2to 10 C atons, 35 and -12- Hal F, d, Br, | characterised in that the
respective conpounds of the fornmula | or mxtures thereof with inmpurities
are dissolved at a given tenperature in water which is virtually saturated
with at | east one water-inm scible spgvwent and optionally conprises one or
nore water-m scible solvents, and the conpounds of the fornmula I are

al l oned to cryH@BKs: a LOhlgr tenperature charagyerised in that the
wat er -i mm sci bl e sol ve Sed are al kyl al kanoates or aromatic solvents. 2.
Process according to C fogy.the g.fystal i sation of the conmpounds of the
formula la to HgCEEL 0 ) ax ZNNCH3 H3 CH3 O NHIb NHNH2 HO O
lc /NH2

O NH,
( ™\ le
AN CH,
CH,SC; NYNHz
C NH,

or acid-addition salts thereof,

3.  Process according to Claim 1, characterised in that an excess of
water-immiscible solvent is employed,

4. Process according to one or more of the preceding claims, character-
ised in that a mixture of water, one or more water-immiscible solvents
and one or more alcohols is used.

5. Process according to Claim 4; characterised in that the alcohol used
is ethanol, methanol or n- or isopropanol.

6. Process according to Claim 4‘; characterised in that the alco-
hol is added to the solvent mixture in amounts in which it does not
promote complete miscibility of water and water-immiscible solvent.



H3C- N\ OO0 \'( O NH2 -13- H3CSO 2 CH3 Id H3CSO2 N~NH2 O NH2 CH3 | e
CH3S02 \ ( N\ NH2 O NH2 or acid-addition salts thereof. 3. Process
according to Claim1l, characterised in that an excess of water-immscible
solvent is enployed. Process according to one or nore of the preceding
clainms, character- ised in that a m xture of water, one or nore

wat er -i nmi sci bl e solvents and one od-nore al cohols is used. 5, Process
according to Claim4 characterised in that the al cohol used is ethanol,
met hanol or n- or isopropanol. 6. Process according to Claimd4,
characterised in that the alco- hol is added to the solvent m xture in
amounts _in which it does not pronote conplete mscibility of water and
wat er - i fim scPEaess @cgeising tojdainy 1, ghagaedsdsedtinghal thg rtbiscadivsted to |
characterised in that the pHis adjusted to |l to 3.5 with the aid of a
sui t abl e aci tb défwithretheraid of arsgitable acid/lseéfatd osdurrgnthe crystallisation.



