WO 03/ 055897 PCT/ EP02/ 13570 -1 DESCRIPTION "Method for preparing a

gl ucosam ne conpound, and conpound thus obtained" ****x**x**xx%x 5 The
present iwWo®aFATrel ates to a method for preparing a gl RCOERNR/B570
conpound, and to a conpound thus obtained. As is known, glucosam ne

(2-am no- 2- deoxygl ucose; chitosamne; QG uNH2) is a conponent of

mucopr ot ei ns and nucopol ysaccharides. It is usually obtained fromchitin
and is isolated as the hydrochl oride. 101d ucosam ne sul phate is a drug
that is well known and widely used in the treatnent of rheumatic fever,
arthritic and arthrosic conplaints, both acute and chronic, and in the
treat ment of pathol ogi cal conditionggs@RI9TMENI Ng from net abol i c disorders
of osteoarticular tissue. Its synthesis was described at the end of 1898
by Breuer (ChemMeibpd forprepsgripggrglucepaming:cCompangh paid coemeaHNskinUBr operti es
are such that it is relatively diffigglt dp handl e and occasional ly
unstable. The main problens are deri vegq romits high hygroscopicity.

US- A-4 642 340 teaches how to overtcoht*thi*s *dr*'dwback by using a presuned

m xed salt pof f I {0F NH3+] 2. L SM420 - : Awhich is_in the
formof cr fgt al Io‘lhﬂ% EB%?Q%, "{?g#'gnatrbéé)%%a{qnai 5%(%%:: gor HEBF L Uner

anbi ent condi t glasssamithehammpiaridyend tog carnppundthusi sistaingdat ar e
substantially idegntical to those of glucosam 5 sul ﬁ)hate: GIBG sai d docunent
2l o describes tAS [Br pWEt SLSOSAMINE (CHANO A demualiRaseicniasamIne: A, by:

(a) dissol vi nggluMmy) istd ééﬂnagneﬁtnbwﬁhueyﬁro%éxﬁblamiuq{ﬁh@éb@l?séébh@riéez.-ﬁ parts
by weight of distilled water for each part of sodiumchloride at a
t enper at ur e of iISfysyi@llpobtaiged frem chitin and is isolated as the hydrochloride.

10 Glucosamine sulphate is a drug that is well known and widely used in
the treatment of rheumatic fever, arthritic and arthrosic complaints, both
acute and chronic, and in the treatment of pathological conditions
originating from metabolic disorders of osteoarticular tissue. lts
synthesis was described at the end of 1898 by Breuer (Chem. Ber. 31,

16 2197). However, its physicochemical properties are such that it is
relatively difficult to handle and occasionally unstable. The main
problems are derived from its high hygroscopicity.

US-A-4 642 340 teaches how to overcome this drawback by using a
presumed mixed salt of formula A:

20 [GIluNHz']22Na*S04-2CIT A
which is in the form of crystalline powder, melts at more than 300°C, is
stable under ambient conditions and has pharmacological properties
that are substantially identical to those of glucosamine sulphate.

The said document aiso describes the preparation of the said

25 presumed mixed salt A, by:

(a) dissolving, with stirring, anhydrous sodium chloride in 5.5-7.5 parts
by weight of distilled water for each part of sodium chloride at a
temperature of from 50°C to 70°C;



WO 03/ 055897 PCT/ EPO2/ 13570 -2 (b) dissolving, with stirring, in the
solution obtained in step (a), a stoichionetric anount of glucosam ne

sul phat e WD oa/oss8aperature of from 35C to 45C, (c) preci pPCatEPAZ135hE
presuned m xed salt A by adding a precipitating 5 liquid that is

wat er-m scible and in which the presuned m xed salt A has a solubility not
greater than 0.1% (W v), this step being performed with stirring at a
tenmperature of from40C to 50C, (d) conpReting the precipitation by

reduci ng the tenperature of the mxture; and 10 (e) recovering the
presuned precipitated m xed salt A The precipitating liquid used in step

(c) is acet onermet baBeIving, A ind L SISO Bbiiddy & slbpx@nea A
simlar net hod( i)s gesce/frl)géd. I'n U|S- Ag'S 847 107. Accor f ng to t‘ﬁ?((sm raret hod,
the said presuned stojaniomsalric ampyniopt gluregamine seiphale at astampergture

gl ucosam ne hydroc | o Lum sul phate, in stoichionetric anmounts,
In water; and (b) ?)*r@@?npl gﬂlgnlg)eghe presunmed m xed salt A by adding a
precipitating (d)i gpretigitedingi toemmesumed stixbd esaltl A byhadditg eeprecipitatinge

precipitating liquj.d . d is acetone, ethanol . acetonitrile

t et rahydrotsﬂran orf'%'ajﬁﬂ IS 8?’%?0@%"1"?‘&” ngcﬁg‘geipareﬂ@g?i”%ﬁd SAtep- A- 0
214 642. Accor di ngAtkas tehisslumiith bt greatesathednpd @94 Rel)Nitbiedstep! theifgand
other simlar products are_obtaine bgé (a) forn ng % ucosani ne sul phate

from gl ucosani ne aR¥TGhYHN SUITNY BlcA PMPENREHrerol fasy lf)t(’)(l;rﬁﬁ’@@ ®he presumed
TSl ol ol AT LTGRO GG bR i ol kel
mixture; and
10 (e) recovering the presumed precipitated mixed salt A.

The precipitating liquid used in step (c) is acetone, ethanol,
acetonitrile, tetrahydrofuran or dioxane.

A similar method is described in US-A-5 847 107. According to this
method, the said presumed mixed salt A is obtained by:

15 (a) dissolving glucosamine hydrochloride and sodium sulphate, in
stoichiometric amounts, in water; and

(b) precipitating the presumed mixed salt A by adding a precipitating
liquid that is water-miscible.

In this case also, the precipitating liquid used is acetone, ethanol,

20 acetonitrile, tetrahydrofuran or dioxane.

Another similar method is described in EP-A-0 214 642. According to
this method, the said presumed mixed salt A and other similar products
are obtained by:

(a) forming glucosamine sulphate from glucosamine and sulphuric

25 acid in water; ‘

(b) forming the presumed mixed salt A by adding an approximately
stoichiometric amount of an alkali metal halide or alkaline-earth
metal halide; and

(c) precipitating the presumed mixed salt A by adding a water-soluble

30 solvent.



(c) precipitating the presuned m xed salt A by adding a water-soluble 30
sol vent. WO 03/ 055897 PCT/ EP02/ 13570 -3 The precipitating solvents

ment i onedwarog/ogishanol , acetone and acetonitrile. Accordi mgTiERPOVUBS2A 5 902
801, the product present on the market is not thought to be a true m xed
salt A but rather a sinple stoichionetric 5 mxture of glucosam ne

hydr ochl ori de and sodi um sul phate (colum 1, lines 23-29). This docunent
descri bes a conpound that purports to be3-novel and to be the true m xed
salt A According to this docunent, the true mxed salt Ais that obtained
by (colum 3, lines 5-19): (a) placing stoichionetric amounts of

gl ucosam ne hydr | el di h | nt |

sufficient amun??%fwv?/gﬁﬁtraﬂﬁg ﬁ%gg%ahﬂtiﬁggec%h‘%e%tpragt8|i’ o%gé(t)?h?r%nn? about 15
to 40% by wei giaetonitrile. step takes from 15 minutes to 2 hours and is

oot ng the waraee iG] BLHE% S odd 88} ARbrorllts bRedtiflon &8 han®ids | Yo,
pr Sf er a]E)I y 1;3 Ir mmft?.ﬁﬁugm Otg(ma aittde rhixed, sahnAl, hnthmthémpﬂmmélsmcrhibm?tl;iﬁoc to Occi:
an rerer om-4 to -. 5C. ver, 1 he ter i ot tota renove
and Phe o B0 mhd e of Qled Sasping Tuslioeitiae ek s subadiersolimy il of

wat er (col um |thesl 231929) 2fhis 2dcdient dBScrityy & BdMPcUMRCthish BUFborR! taosks t hus

i nvol ve the use of startinﬁ@ materials in one of the exact stoichionmetric

rati os given HEVEWENEf0 ke [ng tiNeuTiZedsedAARREING tosthisdocymend, iNgL. HCP) 2
2boverent | oned” o B aIEA T, 1E JohahQ HFl (ol B 768 SpRRe oo = ° Ther the
(a) placing stoichiometric amounts of glucosamine hydrochloride and
10 sodium sulphate in contact in a sufficient amount of water to have
a solids concentration of from about 15 to 40% by weight (this step
takes from 15 minutes to 2 hours and is carried out at a
temperature of from about 20°C to about 40°C); and

(b) removing the water by freeze-drying at a pressure below

15 800 milliTorr, preferably from 300 to 500 milliTorr, and at a
temperature from —60°C to 0°C and preferably from —40°C to —
5°C.

However, the water is not totally removed and the mixed salt A thus
obtained contains from 3 to 5% by weight of water (column 2, lines 20-
20 24).
The abovementioned known methods thus involve the use of starting
materials in one of the exact stoichiometric ratios given below:
Eq. 1 [GluNH2]»H2SO4 + 2NaCl — A
Eq.2 [GIUNH2>HCP]; + HSOs — A
25 A person skilled in the art will readily appreciate that the
abovementioned prior art methods have considerable drawbacks.
Specifically, in the methods of US-A-4 642 340, US-A-5 847 107 and
EP-A-0 214 642, the precipitation requires the use of organic solvents
and this obliges the application of specific safety standards on account
30 of their flammability and explosiveness. In addition, a specific treatment



Specifically, in the nethods of US-A-4 642 340, US-A-S 847 107 and EP-A-0O
214 642, the precipitation requires the use of organic solvents and this
obl i ges tWe oafpopisptati on of specific safety standards on a®ComPy2/1300 of
their flammbility and expl osiveness. In addition, a specific treatment WO
03/ 055897 PCT/ EP02/ 13570 -4 of the wastes is necessary before discharging.
This therefore involves factors that, in addition to having an inpact on
the safety of the industrial productio-also involve increases in the
production costs. Finally, a further drawback is given by the fact that
the organic solvents 5 cannot be conpletely renmoved fromthe presunmed m xed

salt A either onHé'\DSstbQ‘?s ‘F'\'é!ﬁég%r?%"f@ﬁe' @i@chéﬁ@:r{ﬁgﬁ'ﬁg%é Bforb if¢died!r i Ng

process required in hod of° US-A-5 d|t|on to being
expensive, it faetess nfbﬁt ain @ﬂdlth?@ tq rhaving iass impaseen the wsafety nof the

solution to bg,yalpue rclerm*Lﬁurol?i‘t fégésb ?@éﬁvé‘ indehBs :r‘?%é‘dd}‘é%é’tﬁ(r%%t% retains

all the abovementﬁl one overcone th
gl ucosani ne hykinaitlaofurther ainawbdek issgjdermbysm mrattbat\/mblorgame sbtvelngs very

pure and, therefor e ensive Fi nal | snmal | f .water also
Pend to 1 e Aol ke SonmisFESPRoNEs o dhe PreSiiey piREH BB LeiBhe" T has
now been founcuurmguhglmymgloper‘aﬁ“m all the abovementi oned drawbacks are
overcome by workjng in water alone, In a first aspect, the present

i nvention thus c%fn%resa@@é erdasga-doing Brassesi FRAUIeEoibaumdnediRe P8 ng
protonated gl uggsaRiIg @@@! iRl addifr to 3feh %Benén%‘slt'dbe%%tréﬁdv&’thé‘d' cat ed

in the follow ng fornul a: he met hod bei ng

carried out bympuslieplpsese l@ih&@ﬁ@hsﬁbltwdmb@memqw@ ahe f@ixéfﬂ SR8 onetric
excess of Soth@@é@%t SctlBiNaLelins &) thReabovnt RorBd b ity apdred in

t he prece ng s
overcome this drawback, the glucosamine hydrochloride and the

sodium sulphate will have to be very pure and, therefore, very
expensive. Finally, small amounts of water also tend to remain in the
mixed salt A in the freeze-drying process.

15 It has now been found, surprisingly, that all the abovementioned
drawbacks are overcome by working in water alone.

In a first aspect, the present invention thus comprises a method for
preparing a compound comprising protonated glucosamine and CI', Na*
and SO4* ions in the ratio indicated in the following formula:

20 [GIuNH3']22Na™S04-2CI1 A
the method being carried out by:
(a) placing glucosamine hydrochloride and a stoichiometric excess of
sodium sulphate in water,
(b) heating the mixture obtained in the preceding step (a),
25 (¢) cooling the mixture, and |
(d) recovering the solid present in the said cooled mixture by filtration.

Preferably, in step (a), from 0.8 to 1 mol of sodium sulphate is used
per mole of glucosamine hydrochloride. Even more preferably, 0.9 mol
of sodium sulphate is used per mole of glucosamine hydrochloride.



25 (c) cooling the mxture, and (d) recovering the solid present in the
said cooled mxture by filtration. Preferably, in step (a), from0.8 to 1
nol of soWowsiosisbphate is used per nole of glucosam ne hydmmpob/ossrele. Even
nore preferably, 0.9 nol of sodium sul phate is used per nole of

gl ucosam ne hydrochl ori de. WO 03/055897 PCT/ EP02/ 13570 -5 Advant ageously,
the anobunt of water used in step (a) ranges from 180 to 230 m per nole of
gl ucosam ne hydrochl ori de. Preferably, tHe anount of water is about 200 mi
per nole of glucosam ne hydrochloride. 5 1n step (b), the mxture is
preferably heated, with stirring, to a tenperature of from35C to 55C and

even more pref er gl yoihod it SFRCEABURE Pyl ORAPT L BT raBhEs e I ng 11
%q nuedérﬁ % rom U?

step (b) is prefera ycon%l or a perrod o sto 5
hours and eveni8bte 280ahkepabmpold 0bgludsatrond Hydrmanieride. 1Rreferabtyephéc) , the

m xture is preferably cooled to a,tenp ture of fromOC to 33C and even
Tore. pref or abl JTPGapBht VIR, $nbogh! 2o Th BPepTas [ GBRTNG
continued for wydpechieddefl from1l to 5 hours and even nore preferably from

2.5 to 3.5 hours. The solid collected by filtration in _step (d) is dried in
a vacuum oven 18 8terufbkrthe SixteenidPrgforablyc beatady wihsstirngr 4o a

techni ques. Al t ° ese | e | Y, al ways
wor ki ng only r{% traet??yfﬁeﬁtgmﬁ)lt ﬁ’fgrér?}qggrg gﬁ? al nedtﬂ?c?gnFﬁ%&??)f ttga?i on in
step (d) are rtespergtureof b0’ Cnta4h™C . way, the yield for the nethod is

ey | LS 0 L DU iy Mol S B Rl Ve

I nvention is bas solutio a person skilled
in the art w |15 maades yo §pmues eat @vehanoret preferablydfrem & § ¢m 8,5 heumser at ur es
and tinmes_ previqusly indicated are notf

PaeR (6 ¢

st oi chi omdPri c @%@lé [ mrbeue,aralq mgct)clalgg'togo{err?ﬁ(earg&lrg ’oftfrrgﬁn
0°C to 33°C and even more preferably to about 30°C.

The cooling in step (c) is preferably continued for a period of from 1
to 5 hours and even more preferably from 2.5 to 3.5 hours.

The solid collected by filtration in step (d) is dried in a vacuum oven

15 or under a stream of air according to standard techniques.

Another advantage of the present invention is that, by always
working only in water, the mother liquors obtained from the filtration in
step (d) are readily recycled. In this way, the yield for the method is very
close to the theoretical yield.

20 Since the method of the present invention is based on a filtration of
saturated solution, a person skilled in the art will readily appreciate that
the concentrations, temperatures and times previously indicated are not
limiting. For example, the stoichiometric excess of the sodium sulphate
can vary within a wide range depending on the amount of water used

25 and the filtration temperature.

The glucosamine compound according to the present invention is of
very high purity, does not contain excess sulphates, is virtually
anhydrous and can be dried by simple removal of the final traces of
moisture.



can vary within a wi de range dependi ng on the anount of water used 25 and
the filtration tenperature. The gl ucosam ne conpound according to the
present iwoaansssn7is of very high purity, does not contaPOTEPOESHT0

sul phates, is virtually anhydrous and can be dried by sinple renoval of
the final traces of noisture. WO 03/055897 PCT/EP02/ 13570 -6 In addition,
as showmn in Fig. 1, it has a specific and characteristic X- ray diffraction
diagram The X-ray diffraction neasurenegtls were carried out using a

Sel fert XRD3000 powder diffractometer with Cu-ka radiations (?, =

1. 5406A). 5 The di ffractorreter was equi pped with a secondary graphite

Tnited by ont ry SRR T B Tk 4a SORGN G S B Bl e

limted by det@td}ﬁr@tmhﬁ@grafr}rom 0.3 to 0.2 mm The diffraction di agram
was acquired W|th

in the ran 10 3 < 20 < .60, h a swee
e ol 6o il 3Gy difargion me s BRI Bbre FATPC BLGRING 2 Seler (e

present i nVGntXRDSbbUSpd\ﬁ‘déPt &ifirdRorRefe? WIth LIk & TFBItRInB Y\ PE Oft 94@a Ad
gl ucosam ne and -, Na+ SCa2- ions and having the X-ray diffraction

di agr am of 5Fi gThq dlfﬁaq:mn%tﬁawma&s eadiepedl | With s& veeeenqary usareghiée t he
R i T e T e R L
mol ) of gl ucoseeamewds timited| oy edtry aslits 68 from @ (d0249meing the difffaaledus
S0 SU1 Ph e e AR b ARl gt R0 o BT T g The mixture
The diffraction diagram was acquired with "scan 6-20" in the range
10 3<20<60° with a sweep size of 0.04° and a count time of
4 sec/sweep.
In a second aspect, the present invention thus relates to a compound
comprising protonated glucosamine and CI, Na* and S0.% ions and
having the X-ray diffraction diagram of Fig. 1.
15 The examples that follow serve to_ illustrate the invention without,
however, limiting it.
EXAMPLE 1
Preparation of the glucosamine compound according to the present

invention
20 116.28 g (0.54 mol) of glucosamine hydrochloride and 68.47 g
(0.49 mol) of anhydrous sodium sulphate were added to 109 ml of water
with stirring. The mixture was heated to 42°C-45°C and then maintained
at this temperature for 3 hours with stirring. The mixture was cooled to
30°C over 30 minutes and maintained at this temperature for a further 3
25 hours with stirring.
The precipitated solid was collected by filtration and dried at 50°C
under reduced pressure, to constant weight.
114.7g (74.1% of the theoretical yield) of the glucosamine
compound according to the present invention were thus obtained in the



at this tenperature for 3 hours with stirring. The m xture was cooled to
30C over 30 mnutes and nmaintained at this tenperature for a further 3 25
hours w tWoBj0s38pbNg. The precipitated solid was coll ect edploy/Hrot/13sad i on and
dried at 50C wunder reduced pressure, to constant weight. 114.7 g (74. 1% of
the theoretical yield) of the glucosam ne conpound according to the
present invention were thus obtained in the WD 03/055897 PCT/ EP0O2/ 13570 -7
formof a white crystalline powder whichy.on analysis, gave the results
shown in Table |I. The nother liquors filtered off (166 g) consisted of

water (100.4 m), glucosam ne hydrochloride (27.74 g; 0.13 nol) and sodi um

| phat 5 (3 7 T | t T I
Resul 1 C=25. LEuTcebs Wk oRlalipe; Bl Wi Rl gaie e Y B, -
d ucosam ne 108h&W¥m iCTabROl. 8% SO42" 100.5% Optical rotation [a] 200 =+52.6
Th I i t d t t t t {i ith
NaGH (0.1 N and B THRPEF BAHPTRGISES Gl (8 Sronsuntht e kA g,
el ectrode. 10 aﬂ.l%o@Qmﬁrﬂanthg@Focﬂond@%zﬂ?mg' NDASmBY A% eoHIMIRUIpatei tration

with silver nitrate and the equivalent point was deternmined wth
an Ag/ AgCIS el 6190 @! 2I7h’<3é‘°BO42 content was deternined by ionic

chr omat ogr aphy using a Table |
Elemental analysis Theoretical Result
C =25.14% C=2510%
H=4.92% H = 4.85%
N =4.88% N=4.70%
Glucosamine 100.2%
cr 99.8%
S0 100.5%
Optical rotation [a]°p =+52.6

The glucosamine content was determined by potentiometric titration
with NaOH (0.1 N) and by determining the equivalent point with a glass
electrode.

10 The content of CI” was determined by potentiometric titration with
silver nitrate (0.05 N) and the equivalent point was determined with an
Ag/AgCl electrode.

The SO4% content was determined by ionic chromatography using a
DIONEX™ AG-9 analytical column with conductimetric detection and

15 external standardization.

The optical rotation was determined according to Ph. Eur. IV Ed. Par.
(2.2.7) 2002, using a 1 dm polarimeter tube after an equilibration time of
3 hours at room temperature (c = 10% in water).

EXAMPLE 2

20 First recycling of the mother liguors

Water (8.45 ml), glucosamine hydrochloride (88.54 g; 0.41 mol) and
sodium sulphate (31.59 g; 0.22 mol) were added to the mother liquors




DI ONEXTM AG- 9 anal ytical colum with conductinmetric detection and 15
external standardi zation. The optical rotation was determ ned according to
Ph. Eur. W@oB®ss8Par. (2.2.7) 2002, using a 1 dm pol ari netrea/Hpabye3sad t er an
equilibration tinme of 3 hours at roomtenperature (¢ = 10%in water).
EXAMPLE 2 20 First recycling of the nother liquors Water (8.45 m),

gl ucosam ne hydrochloride (88.54 g; 0.41 nol) and sodium sul phate (31.59
g; 0.22 nol) were added to the nother |+&uors WO 03/ 055897 PCT/ EP02/ 13570
-8 obtained fromExanple 1, and the process was perforned as described in
Example 1. After drying, 117.7 g (76.1% of the theoretical yield) of the
gl ucosam ne cogB@iRed ﬁf@ﬁ’PEQérﬂﬁIetP AMELHY §12RBEs Wé‘é%rfd?&eﬂea'sedeé_tri‘b%a' ned in
the formof a white crystalline powder which, on analysis, gave results
sinilar to tho#eEsampiéble |. The conbined yield for the two preparatl ons,
calculated on th S f 4t ot I y@f o] e used
in the two prep§Ft§?| gﬁ’ es1c1l?%éd (?%1 ggngltg% fﬁgéﬁ 'Sglv\e?gégg %

EXAMPLE 3 Secogticosemirié nepropourie actandingl itquthres phésent (i8vetsion )were

gl ucosam ne: hy (31.59
g; 0.22 nol mgb%(fﬂ%éd)gtﬂf ??rﬁbgﬁ&qﬂgge%lé ad]onga %gméﬁ%@ﬁﬁ?e 2, and
t he proc<(ass mgaperimwﬁsim&artdﬁtﬂoselmed'ab%:‘l nhExarrpI e 2. After dryi ng,
117.2 g (75.8% of the theoreti of the COoS ne coppoun
2ccording to t heTBPGOBIRIShViSH Torhane PraBetlions. FHCHREE B HSPBS S ¢ o
gr %lsta: l'ine pogethewWhbtah. n@ibanabfy Théles BAVEILEESAthine UsBll M fhe ttWese of
abl e
preparations described in Examples 1 and 2 was 85.4%.
10 EXAMPLE 3
Second recycling of the mother liquors
Water (8.45 ml), glucosamine hydrochloride (88.54 g; 0.41 mol) and

sodium sulphate (31.59 g; 0.22 mol) were added to the mother liquors

obtained from Example 2, and the process was performed as described
15 in Example 2. .

After drying, 117.2g (75.8% of the theoretical yield) of the
glucosamine compound according to the present invention were
obtained in the form of a white crystalline powder which, on analysis,
gave results similar to those of Table I.

20 The combined yield for the three preparations, calculated on the
basis of the total number of moles of glucosamine used in the three

preparations described in Examples 1, 2 and 3, was 89.6%.



20 The conbined yield for the three preparations, calculated on the basis
of the total nunber of noles of glucosam ne used in the three preparations
descri bedworofssepl es 1, 2 and 3, was 89.6% WO 03/ 055897 PROUEPEPOZ/AL3570
-9 CLAIMS 1. A nethod for preparing a conpound conprising protonated
gl ucosam ne and CI Na+ and SO42- ions in the ratio indicated in the
following fornmula: 5 [ A uNH3+] 2. 2Na+- SO42-2C1" A the nethod being carried
out by: (a) placing glucosam ne hydrochi®ride and a stoichionetric excess
of sodium sul phate in water, (b) heating the m xture obtained in the
preceding step (a), 10 (c) cooling the m xture, and (d) recovering the
solid present in the said cooled m xt@lalbg filtration. 2. A nethod
according to aim1i, c cterized in that, in step (a), from0.8 to 1
mol of sodium ’g]haieé e@TSRATING 2 GPMPPENY, 88&@&&?% ﬁ%"@gﬁ ori de.
3. A nethod accor@luaasérﬁnn@@dr@ﬁ N&Ta@S R iigRslin t'hetrﬂ%,mdlﬂat%ﬁﬂﬁ th@), 0.9
nol of sodium sulfphate is used per nole of glucosam ne hydrochloride. 4. A
e

met hod accor di ng Bo‘dfﬁl,@f@fféubf the preceding ains 1 to 3, 20

characterized in that the a f in step (a) ranges from 180
to 230 m éer nol e of gl ucos m ne tk/gﬁoch cyo“r%l tAe A nmet hod according to

Cl aim 4, charact gihezredthod belreg carniedaowbinyt of  wat er is about 200 m per
Gaim 1o 5 cHa) dpaps altisaios Hyafheoncall o 5 oRR iR R RES, o
heated to a tenper atofrsedfm sulpaidbin water,
(b) heating the mixture obtained in the preceding step (a),
10 (c) cooling the mixture, and
(d) recovering the solid present in the said cooled mixture by
filtration. |
2. A method according to Claim 1, characterized in that, in step (a),
from 0.8 to 1mol of sodium sulphate is used per mole of
15 glucosamine hydrochloride.
3. A method according to Claim 2, éﬁZracterized in that, in step (a),
0.9 mol of sodium sulphate is used per mole of glucosamine
hydrochloride.
4. A method according to any one of the preceding Claims 1 to 3,
20 characterized in that the amount of water used in step (a) ranges
from 180 to 230 ml per mole of glucosamine hydrochloride.
5. A method according to Claim 4, characterized in that the amount of
water is about 200 mi per mole of glucosamine hydrochloride.
6. A method according to any one of Claims 1 to 5, characterized in
25 that, in step (b), the mixture is heated to a temperature of from 35°C
to 55°C.
7. A method according to Claim 6, characterized in that the mixture is
heated to a temperature of from 40°C to 45°C.



to 55C. 7. A nethod according to Caim6, characterized in that the m xture
is heated to a tenperature of from40C to 45C. WO 03/ 055897 PCT/ EP02/ 13570
-10 8. A wetohosssarcordi ng to any one of the precedi ng C aiPa8/EP02/0357(
characterized in that, in step (b), the heating is continued for a period
of from15 mnutes to 5 hours. 9. A nethod according to Claim 8,
characterized in that the heating is 5 continued for a period of from2.5
to 3.5 hours. 10. A nethod according to 1y one of the preceding Clains 1
to 9, characterized in that, in step (c), the mxture is cooled to a
tenperature of fromOC to 33C. 11. A nethod according to C aim 10,

characterized gn Ah@btHdie aBtortiietd Siny lha @pltRE dracarytClRts L2 7A met hod

according to any one of the preceding Clainms 1-11, characterized in that,
in step (c), the SWIRFigGzed iBdhet nitedterotbla thpdisatindols £PRIUES EPr5ahour s.

13. A nethod accopgidWof Roid B Mirkfes §98HRRkgri zed in that the cooling is
rod of f

15 continued for a perio rom2.5 to 3.5 hours. 14. A conpound
conpri si ng pr o?.onAtreethgdurasesding o &nainTB, chagctesized isthaat-thedieating is

characterized by LAOginSetid¥r §ipkliba s oM 9153y 88 1urk! 9- 1.

10. A method according to any one of the preceding Claims 1 to 9,
characterized in that, in step (c), the mixture is cooled to a
temperature of from 0°C to 33°C.

11. A method according to Claim 10, characterized in that the mixture is

10 cooled to about 30°C.

12. A method according to any one of the preceding Claims 1-11,
characterized in that, in step (c), the cooling is continued for a
period of from 1 to 5 hours.

13. A method according to Claim 12, characterized in that the cooling is

15 continued for a period of from 2.5 to 3.5 hours.
14. A compound comprising protonate’;glucosamine and CI', Na* and

S0.? ions, characterized by the X-ray diffraction diagram of Fig. 1.



