; e3ef c$46DTS[ / 14 Decenber 2004 Crystalline @ ucosanm ne Sul phate Metal Salts
And Processes For Preparing The Sane Field of the invention: 5 The present
invention relates to novel crystalline glucosam ne sul pﬂgi’% gﬁ‘:ﬁ’%" S64 t's for
use in the treatnent of acute and chronic forns of rheu PE %r ritic
di seases and of all the pathol ogical conditions originating from netabolic
di sorders of the osteo-articular tissues. Mire particularly, the present

invention relates to_novel crystalline glucosam ne 10 sul phate nmetal salts
havi ng | ow netal coréetitaliine &Ghnaasanpine Sulphate MetahSaltvdindn or

pot assium The present inv i rel at t 0qa_sol ution-based and a
sol vent-free process for t?&gﬁrggf)éa#Jg‘ﬁqgé]m 'f‘ﬁésl?%‘?/é‘ﬁ‘“l? ystalline

gl ucosam ne sul phate netal salts having | ow nmetal content and to

phar maceuti cal conpositions_conprising the novel crystalline 15 gl ucosam ne
sul phat e nefieldaf thejinrentioniy netal content. Background of the invention:
Bot h acute j.C; ot .. t] n it i S
ass0ci ated GEnoySrn Bt reletf 1B hGvan e e bRl RE s hace
di stress tonpatal esdlss sfofrf ase nin f themtsathnentdiof easete @side adiriolic t icgma 10
degenerative, joint, disease, is the nost coomgn formof arthritis. This

di sease i s FBSHMALF é\?‘z&f é\.ﬁh‘i'lﬂco‘il’&éﬁs‘b%@&cb.c’f THb t?Faﬁﬂ%hQJO.GW;@ﬁ HANGIEHONSN e
treatment oL RShEQAEIMbH nfedBBlibYaispRlIdeSE HRE J4eko-AFti@SRI tilsues. More
corticosteroids, non-steroidal anti-inflammtory drugs (NSAID s) e.qg.

i bupr of en, paptionlariptthe presenhénventson relades teoOvel crpstblline glusogandbie

rof ecoxj b, celecoxib. weyer, all.these. drugs, are associ.ated wifh one or
ror e o MY o PRIEEEHE Riethl REUS HadigdooRE el idRi R AR RE B hehhl s Be
treatment okjwpeiegsditing idd potasdiugl. feRE | rRs¥ne aRveRtioRaflrtBér WeldtedStoshow

down or reverse the degeneration of joints and al so cause fewer side
ef fects. | nsphitiearhasedognd o pelveat-ftpespenasssdor hhe nreparatian|af Gecnpyéing

30 substanc - ' - [

becember 2005 Sarite AHEGPAMAL SAPn3te ORTAIRE BIARE RS e0ll contckt
thi s di seasandlubt pharntacetiticadl composhidrge rempreirgs (thk) noveberiQtdline
(1970J; Vinel P. et, al.; Therapeutique, 47(10J: 839-843 (1971 JJ.

G ucosafP ne BlatPsamiy sutRtinie el W@ﬂﬁshﬁuﬁngtlwn@@ﬁ?elrﬁ%mﬁe joint 5
structure thereby inproving nobility. So far four main sources of

gl ucosam ne e osam ne hydrochl oride, glucosan ne
hydr oi odi de,%ﬁq{él%;hg{né ﬁg tggl phatl%h%hrq]d N-acetyl glucosam ne. O these,

gl ucosani ne Bathphatite iasid herooit formeseofr edeinratiofangl acthwatic néisgades sare

i del d in th t of .osteqarthritis.and 10.oth {
Chr o o T or ASBFIELLRES oiahcPai AR it arkh AL PRESE op 8, o,

gl ucosani ne furebat & i Patidiftst COMPRY PEmMOTRIATL ikt se abteb@hratd, hai ti c
di seases as well as the safety and etficacy of this drug are wel| proven |
Dor mant 2Q. etegeaerativeajpint disense3ist theogwse7oompugp formaef gxthritisg fhis

157- 165( 10a55edws nbios i pEVaIGHE R RgRE R Th st UGRBR 108455

Al t hough hi ghtatneéeChbl versteddieRsidial nthostlyphictuties unsleabligei rofi t aspiree,
formdue to its highly hygroscopic nature and al so the am no gr oup .gets
oxi di sed r ea@rtigostespits, Goa-stespidal agnghintaremateory ageurss (NpablPet)s 8- 20

this drug coptain.ant]-oxidant Y I X\ r em
of its hygr dgggﬁ?fgnna{lﬁgléé)ge%o %\%%%@neﬁ{%iré%? o%?grr?nt 3? E)():%ga\r{nﬁ}r]}emg%r%p%g%’e is
usual | y2eontionadxib t Beleebdgib. Tadwever, efletiaddey dsags wire arsspotaedi withsahe sor
M xed salts of glucosam ne hydrochlorjde with alkali netals or alkaline

earth netal BarprAesiseth wiich gapayndlse BEtIEE‘Si KERITS I IARE LaP6S A \iEF ]
known 11 1 NerLd At B'f%stéizéi‘?hlﬂisghﬂ?ﬁ?@ﬂ%ﬂﬁrﬁlo@?ﬂﬁﬁ PEirRlasS@eliSadl flow
r r glucosam ne hydro

prepared starting omeilthe chloride or the glucosam ne
free base. Ricaparat ireveice ghe cdegemenatisn| phatimts sandsalspbeadusn fERePasisie

- No. 1056331%{}%&:?3'. nattﬁgt eal\ll%f 1%67%58 71t6 “§£Sd cl?s\l\c'i:osv%erepci1 "Bat aN%'atggéﬁ \S’S :Lo'ccurring

30 substance namely glucosamine can slow down the progression of



2 14 Decenber 2004 Preparation of m xed salt of glucosam ne sul phate and
sodiumchloride is described in U S Patent No. 4642340 wherein previously
prepared gl ucosam ne sul phate is treated with sodiumc i de i,0Nn
followed by addition of liquid precipitant to preci pitftll{“gﬁ?%eénﬁ%xéeﬁghsalt.
This process 5 involves direct use of glucosam ne sul phate which has to be
strictly maintained in an environnent with a relative humdity not greater
than 30 % and a tenperatyre not nore than 15C, thus one has tq take proper
pr ecaut i on8SieRaf W%U%a%%éj Epo2algwate ddEr PRYY %Fs&cb%tégs At ttE‘H% @»ssa% ation
of m xed spdnply 1 & YAOATANGerEI-PAR @Rt PROGES DU B! Y il AT L NG
from gl ucosam ne'fr'ee'ba's'e_'vmﬁeerlﬁn "Sorut i on )()f t'he g?uc{(:)san‘i}’ng@?reé %ése in
wat er i s tnéafladrapdutigendeaiil @aBSP-84BphArif acid and to the resulting
solution potassiumchloride is added. The metal salt is precipitated out

f th | uti by addi 1iquid ipitant. .This i | .engt .

L oe s T Pbtosiite, 285, Bningd St cBRRRle ! babs, i M5 EanrienERd By JNiRECSS

gl ucosagi ngtNEnAE him-._rrbsf? iRigrevied byobllysubsegauenfoureaghironsGikes. ofl so
0

this process results in wyield. US. Patent No. 5847107 teaches a
process foglysasgaringg caiest afdnasted or masnelli x SAUEPSAIBEGT nBYdupperkles ) t s

wherei n gl ucosam ne hy l.oRri de 2Q..i I ed w nmet suhp e.g.
sodi um sul gﬁ%‘ioesg:nqnl%gn gﬁqg(g%dga{s%l’ve%gug%%lﬁﬁ% st é\%@a@?yst%}c}i ngp ? g%%lof

gl ucosam nghstdsplmine. IGf phiew, gltadsesmine mul peaolutheombyt adeeng:da féimui d
precipitant. U S. Patent Hg,s. EE%BQZB nd 8902801 foll gw he igmg rretgod
for the pr&p&ldEeTHNHIE GRECES AR TE LA e_rfé?%‘img’.é“) OSHEVRE S ARt hese
cases 26 {Bend ae6te ANPLARARI IR0 A rHo bl PoReIathAtcNdisRESES. Bt

invol ves freeze drying o e solution resulted fromthe reaction of
gl ucosani ndengfitoolfilumingelandsamsind sslphatet n tBe traatnDenteabestexgahritis

Al t hough, the, nj,xed ucgosagm ne sul phate ta | :

descri bed iaﬁ’dU‘.r)Thg“.r @ghéﬁ'lc ﬁ&&?sg%&’ﬁ%%‘t‘ ﬁgﬁ'&%ﬁ&ta%gr tt‘éﬁlgﬁllB %g]gll%tl?grrug
treat nent Qe RQYHRbYEn 3Wohdie Al et 4l S CIHESThérh Sy4)h260-PTRHOOBOY LRI Y
hi gh metal content e.g. 'sodiumor potassium Rheumatic_and arthritic 5

di seases ardeLno&ury Mq aRest Opingl 863): pkbpld b9k Taredwhas dfer ri sk
of oth di seases such as j rdjio o .
rypor KaPem A AT ot ol LBV T g2 RAPEIE A S UE A R ORERERG 15" der
whi ch appearsgpqigeugfop nore commonly in the aged patients. In such cases
the patients are advised a restricted sodium or potassiumintake 10

e ol g oAt a RN EDS A, S BRI I GRRTARE 2 fushiact fon
sul phate moged sakLS HalipaPhIBRIddBRAhakidbal SREIUB miRe!@osipRtts

content may n VI sa those rheumatic or arthritic patients who
are al so hawiidisedi séatijy.oHehypeorahsoumplatzony ovsbc asagansilgpsdablals oknal

dysfuncti on, hyperkal eni a and ot her djseases ich.r i rj
sodi umzdr ﬁ%‘tl%)ég}lﬂrﬁqmﬁﬁké‘?‘“raﬂ tn W&é’&&ﬁ?s &S g‘a"éqﬁ%ﬁ’t&ﬁ

e
tthe "proven safe

ef ficacy Ogoquﬁgg?dgtdﬁ)?@ waRhAd erPyeércehite thisgirobidmarlakcosimgse saiphate

arthritic diseas re is a need to develop a sg{emfi,c formof .
gl ucosani nessusphly ecownbined awithl seetpd sadfsepyefrrabiynisaAsidy 88 PELAE Y or

potassium sensitiyve patients. The present ] f oveel
crystal |l ines F%c%‘& ng %I%rhg%cﬁf%ﬁnesiﬁffigxﬁg@?% Ir&gl\\i/vﬁrreg A1 g{gér}%éﬁte,ﬁe
wher ei n the,jatiak SR¥nbaRAT Relpsadisushen f0kadiimnur Potassiamfsitliphates

crystalline glucosam ne sul phate sodi um or potassiumsalt of the pr estgpt

i nvent i2fn, ame natll dlowmnirp8hef hteratursusUsnaly necopamiag : sulphatet e
patients but also a safer.r f t j R
history of SRESZLEPTRRALF ng’ﬁﬂ?% ffdérgt%]ﬂ?: egﬂ%dgglahﬁ]nor %’iogtgzt%ﬁranepﬁlake.
bj ects of §hRokAMEAE ifEdE bése.

Preparation of glucosamine -sulphate is described in GB Patent No.

1056331, U.S. Patent No. 3683076 and Swiss Patent No. 525861.
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14 Decenber 2004 The primary object of the invention ains at providing
novel crystalline glucosam ne sul phate netal salts having | ow netal

content) useful in the treatnment of acute and chronic ff{ﬁs of r%qati C
“and arthritic diseases and of all the pathol ogical condi®PeHIMBFi 4 Hating
frommetabolic disorders 5 of the osteo-articular tissues. Another object
of the present invention is to provide novel crystalline glucosam ne

sul phate nmetal salts having |ow netal content, wherein the nmetal may be

ei ther sodi [ I j ; . LumeQr
A e AR i e

i nventi on i descripedvineUaSsdPatienonNoasé642840essheamedn a psevivasty f pepagedcess

o B BB Rl Vo T S LE35, eP I ) 1Y o
a phar mce”bhﬁ?ﬂioﬁ%’#’ﬁéﬁfd B?eéiﬁlﬂta?ait r‘ﬂo”glréd?ﬁitﬁﬂéf ¢he %Y;?éc?'sb'ltf‘eljl_k%gu AsEsne

sul phate netal 15 salts having [ ow netal content. Summary nvention:
Thus in accorddnes dirett ise pf egducosamieeat swiphater which phayi e denevaktly

St oh ar e BRELSTER b REVABT P L Forrmaate MumHl Rt s Ro Tl
H ~ MHSOs  3GloNiBd ZDtelnBemturd hdtansrd ehiar A& CMBLGI dhdhagrbas&et srdygeror K

(hereinafter referred to as conpound I). In conmpound | (M=Na), the anount
of sodi um cPaeeatips dntRiYCISL. 05 as agai nst 8 % of sodiumthat is present
in the m xed glucosam ne sul phate 5 sodiumsalt) the product described in

the prior afp (Hhadhs FAlERLAON (p%ggg;s X8/ ydfifg%é@&)of Ahpld it of

pot assi um cont € I N conpoun IS on as against 12.9 % of
pot assi i t lghicosarpires enlphatetdred pordssitind eddoritde dtanting B mPgteosabose 5

847 107 and 5 902 801. Thus,, the ¢ ounds of foryula | of the present
i nvention a!fré:el@a%? hi GFF’é’aﬁ‘?lwloé’d‘a‘gﬂ%)eagﬁ'lﬁ%aWEF f?‘}r'JFogésF é’bﬂ??tg&qf’ﬁﬂf‘ﬂgd
prior art wiibhy, r&%ﬁ&ﬁ&rétedtﬁﬁbhu%eiéihn&%& tSRBEi felstdihy solutibg potedbimat of

arthritic patients 0 are sodi um and potassium sensitive. According to a
further aspetionfletihedutesk &itie immtahsalbinist pracipitatedr evt deumnathsoseiitism byased
process for the preparation of ¢ ounds .of fornula |, . i C | Ses
the steps o .ddi".lgr1 iﬂﬁecéﬁ"g%%%gmg e’%@o‘?gg{ﬂyoPfﬂ%esasnal%gevn@ttg%thlygg £J§§n
sul phat gsselipgratohr @D seei giduehmERN adepTad® giidcosimise unydyatttgeide

sul phate in stoichionetric ratio in a solvent; ii. precipitating the

resul ting glfodowadibethepphacquent: maction stepst AsOhIgRIOSAER reTULS AW

m sci bl e or%,a i, solvent; iii. filtering the reaction nass to obtain the
conpound of FGH

[
% nula |, In the above process the solvent used in the
reaction step (i) can be water. Al so, the said steps of precipitating the
resul ting gluioskatene Noll 58T F0Treeathemahtproaess (opprepamng loey steddnador e
resulting Socylfu}di}({)é]d %fluggs%eni(nle) S&Pphate salts wherein glucosamine hydrochloride
20 is treated with a metal sulphate e.g. sodium sulphate in an aqueous
solvent and the stable crystalline form of glucosamine sulphate is

precipitated from the solution by adding a liquid precipitant.

U.S. Patent Nos. 5843923 and 5902801 follow the same method for the
preparation of gluéosaminé_ sulphate metal salts, however, in these cases
25 the.prbcess. avoids addiﬁon of liquid precipitating agent but involves
freeze drying of the solution resulted from the reaction of ghucosamine

hydrochloride and metal suiphate.




25 a water-m sci bl e organic solvent or the water-m scible organic sol vent
to the resulting solution of step (i), followed by stirring the resulting

solution obtained for a predeterm ned period of tine. i % jo’ ed
reaction mass is then filtered to obtain the desired c-(l):{r]rdpl?)%n i(’)?'sédgrrrula l.

6 14 Decenber 2004 According to another aspect of this invention, prior
to the step of filtering the reaction mass in step (iii) the reaction nass
is all onedAlthamil, the @mipeddguserimene psylipbatef metak sais, t Hen Friadueted to

obtain the desi.fed conmpoyn f_formul The, t oi chionetri.c ratio
in the sol &Fﬁﬁﬂgﬁgs@d rgcgfgc?te S 5%4721(?7 AR dﬂgass#]ué_%eaﬁuﬁt@ble {Or_
hydr ochl or g8 thRedthef PRE@natdhageirthritihaistasddietiat BavE HiehbrGoARREANI C
sol vent may be sel ected from et hanol, propanol, isopropanol, acetone,

acet oni t ri hegh tmetalhgontintr eug, HWiddramer gotasshyin: dthewigdicaaad Bethiike. The

nost preferred solvent is 10 isopropanol. The [ - sci bl [ i

sol ventgi s dﬂ%ﬁ?eﬁ?si?feank?%‘aoﬂ‘?"&ﬁg%‘r % 8Ec!,ert %e?pelﬁﬁ?tégeb%s\goﬁe[uﬁ@q%qtﬁw
respect too$0btHdrodigasebeRuth) asPhehbertehkiors adnd | cardadvaaicepar idiseasedded
to six times its volune of the water-m scible solvent. 15 The tine period
required fdtyparkalemaia (ighnpetsesiamylerelis @loe anpeiees clertralyte Kaspister
preferably _one,h h LiJ O |t ty Stepukh) to
t he wat er - n‘?qglgpbﬁéﬁ%eru:ggaﬁ? ?lg%#o\})em&%ré%}ﬁleﬁ a iIH %e 0 1%1 h%mvél?%r Slt[n]l Egiébl e
organi ¢ solcaens the phtienesuaireiadyised ut restrivted tspgligin orspefassigd mtekeoom
tenperature rangi.ng from20 17C tp. 35C preferably.20 tq 25C . The resultant
i xturcho eﬁeﬁ%ﬁ@gt R& pihfci PRttt g‘sl%g%t iAﬁF‘%d RGPl ﬁ‘é&Fgﬁlgoffr%WouFrflto 6
hours pref Qfé%%ﬁcf}oﬁo% 1BE 1GPMsbaRAr dhtHke. I TREFTErd, eRIniFistratdnhC of
preferably 20 to 25C. This well stirred reaction nass is then filtered

under vacuglucdsmmmeodutphate st salts batiagPyneebeasHE Mghs3pdihg OTsal t

whi t lid dis f h dri i ;
Aot her - asgatesSp fantehb dRey diet By Aadeb 8 Ind e B REObE dintife
0-20C, prefpqaiys Whd Gremals Rigfiagabistody S hyperténsidd, Paceiyescalos

mai ntai ned ‘at this tenperature for about 1-24 hour referably 1-2Q hours
nore pri&f erdisegses, 16cmrludysiohetipn adBYRR KalEIR1g sariciegtl?qu l‘ﬁ?‘é’%ﬁeﬁnd’g?mg

vacuum _The bt aduct od . RSNSubP ADbalRSAlHCRRARETaRMkPIALS at8blingsirthi t e

solid and i'$ der vacuum 5 According to anot her
aspect of thevienvesifeon, dr efficaqy oul dghhcossshinent shlpeatpr ogesys pdien he
rises

reparation of conpounds of formula ., which c I i Zy
ﬁixf ure of (glrl}@égggﬁ*edﬂﬁf%ﬁ (f‘éﬁlagrlilﬁé‘caﬂﬁeﬁs?ﬁat ﬂ?r@ﬁyiﬁ @gg‘ﬁeéﬁ{dpﬁfgp gml%n %
stoi chi ometyj ¢ rat if(?rrﬁt &"}%g%sérﬁ'i‘i?@r ahisigateV akhthdr edet @ilss ned petfeyd of

tine. 10 ThH&TéPm stol chiofetric ratio in the solvent-free process refers
to 2:1 amat i gdmisfstetedons sodinen loy dradeksiom gensidive patientsaydr ogen sul phat e.
The term anbi ent tenperature in the solvent-free process refers to room

e o SR G .35 i 1o SRt Wcosamie
devi ce suchy@g,imPahkedliddits Babiflg lowivhétal dohedmieywindrein ahd mhémllmkg;bor a
either sodium or potassium. The use of the crystalline glucosamine
sulphate sodium or potassium salt of the present invention, is not only an
95  efficacious treatment for all arthritic patients but also a safer remedy for

those patients who are also having history of diseases which require

restricted sodium or potassium intake.

- Objects of the invention:




nortar and pestle. Preferably nortar and pestle is used for the

pul veri zation. The pulverization is carried out over a period rangi ng from
0.2 hours to 2 hours, preferably 0.5 hours to 1 hour. é%M&gFH% g
according to present invention are stable at anbient tenpera ure an
hunmidity. The yield of the product is between 75%to 85% when the

sol ution- based process is enployed. The yield of the product is between 97

%to 99.5 % when the solvent-free process is enployed. 25 The conpounds of
formula | ofhe hprlmaeyeﬁbjacwénthmnm@t@mualarm atfprovidieg novhak crys@dhnet of

artnr it e doueeSauteroBhele Bl SR F AR pRomekdl BBRET iy eRafin, the

pat hol ogi caire6®mdint idIng e hdahirogid et ahohinaitit aatdeathritic theases
osteoarticular tissues. The conmpounds of the present invention may be

adni ni st er ean@raffall é}b‘P)PaSth’S’@CFFﬂ qomditigns erinpdnmirery Bssakels dé%ortd§5f=‘ ets
or capsu es QO her forms of formulations containing

t he con;)goun%f; (lfef;{r?w gﬁﬁe@'@%ﬁ |S(r%\;71e@rslt| on are also included within the scope
of this invention. Thus in a further aspect of the present invention there
i s provi dedaaopher mibjedt of aheC @rpoaitt tmmmrpns stongrrovitieo nosel c«rystdihne
present 10 inventiaon. The pharnmac ut| ca E SI tion . accordin

present i nvEMGOSATHES %‘élpé'{aéﬁdi“é@ QU AR R ng’}aq{ﬁ"f fBe
conpound | wdth) oRay O'bemé'it?leﬁh%&ﬁfrﬁ' 9' ﬁ@ids\él@@lceﬂéa@ffﬁaeitﬁj@aﬁmss@ﬂ&d/ or
auxiliaries such as f| lers, enulsifiers, |ubricants, nasking flavour

col or ant s oretoefiyyep mabsnanc@Qtawuntgm@mﬁregthﬁ@cma@mté into a suitable
15 pharmaceutical form such as tablets, coated tablets, capsules or a
suspensjoOn gr. saol ufi AMCIVIN e i i 0 cope
and obj L@t 598‘; %nﬁgﬁﬁl?gsié%t Cﬁﬁd\;%n{n%ﬁﬂ%{% ?kmﬁﬂ a{‘bﬁdtﬁ:‘# ;ﬂt&ega e%l%s%

fol | ow ng exadpl £s soWBrﬁHrf@Ypﬂ@&es@e f@@nihderpﬁéphmMI iofi tthng driystalline
invention in any manner. anple 1. Preparation of ~lucqgsam ne sul phate
sodi um sal tgmmas@mmwl@éwtt@mef@&e&d‘rﬁ"ﬁ%ﬂ?‘dﬂaﬂﬂl&%&n 6.45 g, 0.03nol)
and sodi um hydrogen sul phate (1.8 g, 0.015nm01) were taken in a flask and

di ssol ved i ﬁée125o§ et ol - l:f@exr{‘%?ﬂiotd ng S0 Yreiaea tgethacamiése to
vi gorously stl rred i sopropanol E 150 at room tenperature over a period
of one hour coﬁ{}mmnunemmstalmr@éld lnaskl eorssalline; ghicosaminssylphate fnstalng

t hen m C for /16 hrz Th E&em pitate was filtered under vacuum
(150 é‘-lg) saltg B IeW TS a]\/\%@ﬁg twice (each time with 25 m of

i sopr opanol). 9 14 Decenber 2004 G ucosani ne sul phate salt was obtai ned
as white solid and was further dried at 25C under vacuum (2mm Hg). Yield :
6.6 g Melting Point : > 300C5 (a)~25~: +59 (c 2, water) Sodi um content

4.22 Exanple 2
w Summary Of The Invention:

Thus in accordance with the present invention there is provided novel
crystalline glucosamine sulphate metal salts having low metal content,

20 which are represented by the following formula I:

— — +

- MHSO, - 2CI

25




Preparation of elucosam ne sul phate potassiumsalt (low potassium content
10 d ucosam ne hydrochloride (6.45 g, 0.03npl) and potassi um hydrogen

sul phate (2.040 g, 0.015 nol) were taken in a flask an S hh wat er
(25 m). The resulting solution was added dropw se to aﬁéercéﬁgqle?%gp?rred

i sopropanol (150 m) at roomtenperature over a period of one hour. The
contents in the flask were further stirred for 4 hrs and then kept at 0C 15
5C for 16 hrs. The precipitate was filtered under vacuum (150 mm Hg). The
product wa he | j L1 Pfed &PRE @B Jnd @ ucosam ne
sul phat e sgﬁht\g@églsﬁo %fggfég%.é&ggaﬁﬁ ltqghé\%ﬁgﬁaﬁg%gé r\7\3'/ase further ari e%l at 25C
under vacuum (2nmm Hgi. Yield : 6.94 g 20 Melting Point : > 300C éaﬂ] pas :
+58. S (¢ 2In wehepduidtla@s+Na),cidret amourit. diss@bium aepiten iPoatarfagion af

el ucosam ne sul phate sodi.um saglt flow sodium contend .10 14 De 2004
G Ucosan nGERVLALHE O RABNTE. BiRty' BTESSRDT THAGRLER BHCRyariger Laaa o
(1.8 9)50. ) sA¥RT Ehd 34BALLE desthigek @nehaiprss uad(WnSwaeent 2ol . The
resul ti"?lg géﬁ{ﬁ}}]‘osn was vi%gorousl y stirred and p’?o t hi s(isopropanol ( 150 m)
was added @rGpw0Seaatl 5560Qr 86t ddpetheupetassiem Sortgy ipEWRPEREhbUr .

The contents in.the flask were furt Lir : : - at
0 5C Tor (H-)4s one Tors ek aecairaba S 11 Bf Blriit 018 Skt ERT el
The product, ¥asciasbedbsdis e (SaphteitMos)s B42510T aall $ 96pr 8panol ) .

G ucosam né sul phate salt was obtained as white solid and was further dried
at 25C under vacuum (2mm Hg). 10 _Yield : 6,634, g, ,Melting Poi.nt :.> 300
[a)ozs : +Bs 2hepgompoundspiof formuls ehathi thin B’fes%mcég‘é?ﬁ“%ns&\lrghat e
sodi u alt.(]. i o] ] chhokhéenfibr 48rig,with
0. 03rr_Dmil§ a Héljélglgﬁﬁggh% r%ggéﬁ su Sphqe;}tég ?ﬁ%g%éqgr,e?g%e%rml) we}?e1 iaklén v:”n a
flask and despettvad itheiratmefidEsal ppedificalipsin t they werunesh dasriies

dropwi se to vigorously stirted isqpropanol (150.47.) at roomtenperature
over a per iRAFSIHSRRO REE SOAR %gcp&ﬁgﬁsr‘ﬂ’l? i(sﬁggﬁ{eveflask were further

stirred for 4 hrs and the precipitate was filtered under vacuum (150 nm

Hg) . The produeh;yeso WeRileHes w'sgect( eficte pireseni iniveASionl threiis qprovpdetbh) .
A ucosam ne sul phate salt was obtained as \/\hite(i/&lid and vvasffurth]%(r) dried
at 25C undesolutionurbasednpregessylan the pseparafiors ol ampgupgp t 10Tmy t

[a] 025 15: +u6rg1c?1 ((:c():m%’risvc\:%tt%re)stléisgrgf! es5 11
i. reacting glucosamine hydrochloride and a metal hydrogen sulphate

selected from sodium hydrogen sulphate and potassium hydrogen

sulphate in stoichiometric ratio in a solvent;

il. precipitating the resulting glucosamine sulphate metal salt in the
20 presence of a water miscible organic solvent;
jii. filtering the reaction mass to obtain the compound of formula 1.

In the above process the solvent used in the reaction step (i) can be water.
Also, the said steps of precipitating the resulting glucosamine sulphate
metal salt can comprise either adding the resulting solution of step (i) to
25 a water-miscible organic solvent or the water-miscible organic solvent to
the resulting solution of step (i), followed by stirring the resuiting
solution obtained for a predetermined period of time. This well stirred

reaction mass is then filtered to obtain the desired compound of formula

I.




14 Decenber 2004 Preparation of alucosam ne sul phate sodiumsalt flow

sodi um content) G ucosam ne hydrochloride (6.45 g, 0.03npl) and sodi um
hydr ogen sul phate (1.8 g) 0.015npl1l) were taken in a flask. and di lLved in
“water (25 m). The resulting solution was added dropwi %éib?i’%%f@g'él y
stirred 5 isopropanol ( 150 nl) at roomtenperature over a period of one
hour. The contents in the flask were further stirred for 4 hrs and then

kept at 0C5C for..2 hrs. The precipi e was filtered under 50 M
oy The pratcingdoyenidir apesl pL bR Moo ider KT 8¢ Y888 Shidhors!

G ucosam netiuk-pA@ISh SAhbs WASstebt @l elde d8a¥tibh amagkiid Alslv¥d@sof esdlhRyr 40
dried at 25C under vacuum (2nm . Yield : 6.86 g Melting Point : > 300C
(a] nzS : +6prefiqtermingehtperiod SofEtunpl @nd  Fhespaiilieiesh tof obiajposhgi desired
sul phate sodi um i"%‘ltﬂt ~H QW %31 um content) d ucosam ne hydrochloride (6.45
g, 0.03no1)“YR¥LEH 9 Oﬁ%’i‘ én sul phate (1.8 g, 0.015nmp1) were taken in a
flask and dissolved in water (25 m ). The resulting solution was added

dr opwi se& t oTME gerausteichiometatt 28tio Sapriopaohitign-taBed! promess aefarsettpr it ur e
over a period of one hour. The contents in the flask were fyriher stirred
for 4 hrs afRtie REBMNMGGsRmINcorydrochionide te theyaetal dBiqsPBER SWRE2ES | t er ed
under vacuum (150 mm Hg). The product was washed twi ce (each tinme wwth 25
n  of isopr@ﬁ@n%ater%p&%@m&%aﬁw phAken s ahtayase oObtRictatl BSrvhietieaseol,i d
and was further 25 dried at 25C under vacuum (2mm I—g_). Yield : 6.9 @

Mel ting Poi propanol3o@eprepanel, : aceons, (acetpnitstler teirahyd1alysate 1 KXense 4
Exanpl e 7 Prepapatkon of .+l u \ h sodi ym oW, eim;
content| GE}B@SQHI Ogr%%%lﬁ%%:h%g]?fggﬂ%é%fpg?f% Oglqn% gﬂégEg%Hi usﬁﬁlﬁgggoglgn
sul phat®) ( lisdpGopAnBLSn01) were taken in a flask and dissolved in water 5
(25 m). The resulting solution was added to vigorously stirred

i sopropanol (150 m) at roomtenperature over a period of five_.minutes. The
contents i nTheewatershrisgible preamersalyent isdtalesn n @ BropRytioReAf B 5c

for 16 hrs. The precinjta e ter e U TS tiod T
product vas PRAGEd TIREL PRIERSerdrs ) FbBR or BRIk oL o
G ucosanm nessefh phad added towis tivhéaitsadlamendl the watérdmasdiblasoiventher dried

at 25C under vacuum (2mm Hg). Yield : 6.68 g Melting Point : > 300C (a] D~5

+60. 2 : \ ,
o0 _ 01€(>C Themggneer %Jeriod required for the addition might vary from five minutes to

four hours, preferably one hour.

The addition of the resulting solution of step (i) to the water-miscible
organic solvent or the addition of the water-miscible organic solvent to the
resulting solution of step (i) is carried out room temperature ranging from

20 17°C to 35°C preferably 20 to 25°C.

The resultant mixture containing the precipitate is stirred for a period of
about 2 to 6 hours preferably 4 hours at room temperature ranging from
17°C to 35°C preferably 20 to 25°C. This well stirred reaction mass 1s
then filtered under vacuum. The product is washed to obtain glucosamine

25 sulphate salt as white solid and is further dried at 25°C under vacuum,

According to another aspect of this invention, this well stirred mass may

be cooled to 0-20°C, preferably 0-10°C, more preferably 0-5°C, and



15 Exanpl e 8 G ucosanmi ne hydrochloride (12.9 g, 0.06npl) was added to

ag;:h um hydr?gen sgl pha“a (3.6 g 0.03nmpl1l) and the m xture was pul verised by
ng a nortar and pestle to obtain the @ ucosam ne sul te t [
16°1 g Vel ting Pornt : > 300C (8] 025 : +81- (c 2, vatld SGevanz00d), 7 S0

metal content in the mxed glucosam ne sul phate netal salt The sodium

content in the m xed glucosam ne sul phate sodiumsalt or the potassium

content i npidigtdth¥@daglthi9 semperasitglia: eatpnitadsRanheaks phidferably Decéhber

2004 respectively is estimted using Inductively Coupled Plasma Method. Th
sodi um conbeurs vasrerausifadlintl 569 hoyosy ae@%téorb §i b'“mtgﬁ’ﬂt gﬁ?“?%gs ©

measur ed af, Zl . %:b d AL < I yel

Spoct r onet EPERp B RHE, The BEPAHEER: wrastighih! Al FURoghmTa S phate .,

2004 Ve J galasiwhievwllicandtialfhithergirimbaabne wudahedeinet al sal ts having

I18wI nata:\/'_'g%rjtent, whi ch are represented by the following formula I: 5 .,.

2C1 2 wherein Mre |

or K 5 According to another aspcct%rfet?q%nigl%e%tig%t, ac{'xelseeiseg%'g\%d];:éoamsgi\;[e%[ Na
free process for the preparation of compounds of formula I, which
comprises pulverizing a mixture of glucosamine hydrochloride and a
metal hydrogen sulphate in a stoichiometric ratio at ambient temperature

over a predetermined period of time.

10 The term stoichiometric ratio in the solvent-free process refers to 2:1 ratio.

of glucosamine hydrochloride to a metal hydrogen sulphate.

The term ambient temperature in the solvent-free process refers to room

~ temperature ranging from 17°C to 35°C, preferably 20 to 25°C.

The pulverization of the mixture is carried out by using an appropriate
15 device such as a ball mill, a multi mill, a hammer mill and the like; or a
mortar and pestle. Preferably mortar and pestle is used for the

pulverization.

The pulverization is carried out over a period ranging from 0.2 hours to 2

hours, preferably 0.5 hours to 1 hour.

20 Compounds [ according to present invention are stable at ambient
temperature and humidity. The yield of the product is between 75% to
85%, when the solution- based process is employed. The yield of the
product is between 97 % to 99.5 %, when the solvent-free process is

employed.

25 The compounds of formula I of the present invention are suitable for use

in the treatment of both acute and chronic forms of rheumatic and




2. A conmpound of formula | as clainmed in claim1l wherein Mis Na 15
(sodium. 3. A conmpound of formula 1 as clainmed in claim1l wherein Mis K
(potassiun). 20 4. A nethod for the preparation of COMyQ la | as
claimed in claiml conprising the steps of (i) reacting Sﬁ%cegé%‘;nqg{?gu
hydrochl ori de and a netal hydrogen sul phate of fornmula MHSCa 25 wherein M
Is as defined in respect of formula | above; in a stoichionetric ratio in

an aqueous sglvent t.o aobtain_glucqsani ne sul phat e . l, sal t. 1
beconber 2oRnH TS ReBRES: drl A EREMECoRoREA RSOl Rt R, o il
salt cont ai pethdlBgicae cohlitibh$ Sri@haitihg Tréfn fle@Bbbli¢ diséritrs oraler ostcdci bl e
organic solvent ; "(iii) filtering the reaction nass as obtained in step
(i) to yieadiewar3isgugsosani ne sul phate netal salt of formula 1. 5. A
method-as clained in claim4 wherein said aqueous solvent used in step (i/

is water. 1 ) S, Gl al I ' ' '
precipitati ﬁagt%dgn%égﬂg i(%gth;el gt%%gl% %(‘é’géﬁ})g]h%taghﬁée? g}n @F%ré%ﬁ%}eﬁé%asbly
ei ther &fdi iy tihe foesuldfi ogals dbrrhubaticds stierh (29 tablétse onatepsulescidsl en
organi ¢ sol vent or addi ng}ﬁt he wat er - rp sci bl e organi ¢ sol gﬁnt to the

resul ting sBUEEtaRHe dprmsy her forrps af forprlptiens Eoptaipira tiF sofypornds of
predet er m nggd, @Sﬁ%ﬂ i?ifveh'rﬂﬁ; ar%%lhe\gﬁ@hmécﬁv'&ﬁlﬁh!‘tﬁeté&preetﬂ%tié RgvErP@ch i on

m Xture. 7. as clainmed I n alm 6 wherein the addition is carried
out at tenperature ranging from17C to 35C. 20 8. A.nethod as clained in

cl ai m 6 wheTbius, tine aafititheoraspect fr thal REaseRy dRVen iR | e 1St P\f/‘é‘"ﬁ‘Fau?es
to f h .9 A ' ' A ' i@ of
e 59" ooubariachr IR CoReRlab ot r B e bulo fud g B D pralern o

ion 0O wat er-m sci bl e organi ¢ sol vent
ranges {@omdvehtion. 1 TH: pgiarracaiticd asngbaditied accoiding 40 othé phesegitn

the said waterm sci ble organic solvent ma e sel ected from et hanal ,
propanol , 3MYHHRRPERD , DacBIgRareds to?‘é\épar”‘ré, t cg}qlgwar&yurrgﬁflngi $Bsne,

di met hyl T or %m&ﬁlﬁrﬁ'dl With |4 orlfhore pharmacologically acceptable excipients
and/or auxiliaries such as fillers, emulsifiers, lubricants, masking flavour
colorants or buffer substances, and converting the mixture into a suitable

15 pharmaceutical form such as tablets, coated tablets, capsules or a

suspension or solution suitable for parenteral administration.

The scope and objects of the present invention may further be illustrated
by the following examples, which may not be considered to be limiting the
invention in any manner.

20
Example 1:

Preparation of glucosamine sulphate sodium salt (low sodium content}

Glucosamine hydrochloride (6.45 g, 0.03mol) and sodium hydrogen
sulphate (1.8 g, 0.015mol) were taken in a flask and dissolved in water
25 (25 ml). The resulting solution was added dropwise to vigorously stirred
isopropanol(150 ml) at room temperature over a period of one hour. The
contents in the flask were further stirred for 4 hrs and then kept at 0°C-
5°C for 16 hrs. The precipitate was filtered under vacuum {150 mm Hg).

The product was washed twice (each time with 25 ml of isopropanol).

9




14 Decenber 2004 11. A nethod as clainmed in claim6 wherein stirring of the
resulting reaction mxture is carried out at an appropriate terrperature for
a predeterm ned period of tine. 5 12. A nmethod as clalr:ﬁ 3% iﬁp
wherein stirring of the resulting reaction mxture is carried out for a
period of 2 to 6 hours. 13. A nethod as clainmed in claim 11l wherein
stirring of the 10 reaction mxture is carried out at a tenperature ranging
from 17C t Gl3&ssamhe Aulmidtedsals wasiobeginied ab avimtd solier aind waisdfustepr (iii)
of fllterlng the reaction mass is rec d by cooling of the reaction 15
mass to an ESBr%p??’&BWW@FHP&?é intaining it at the said
tenperature for predeterm ned period of time. 15. A method as clained in
claim 14 V\herelﬁlﬁéféld reaction @®s& is cooled to 0-20C. 20 16. A method as
claimed in claim 14 wherein said reaction mass is maintained at the said

t enperat ure for MelpagiRednbf 1-223080Fs. 17. A method for the preparation of
conpou of forpulg-1 as 25 clai 1 which conprises pul verising
usi ng EE approp[T11 8te device, a ﬁlggt &%2 g%‘aqg ucosam ne hydrochl oride and a
nmet al hydrogen s;utipkmt@arahntormﬂﬂﬁi %%HSCa wherein Mrepresents a netal
selected fromNa or K; in a 30 stoichionetric ratio at an anbi ent

t enper at ur Exavapla2nr edeterm ned period of tinme. 17 14 Decenber 2004 18.
A nethod as clal ned in claim1l7 wherein the pulverization is carried out
over a per 3 @hdmggultmcal
conposi t i oA&8 ' ormul a
cl ai med |ncgh@¢ %1 20. A corrpound as cl ai ned |n claiml for use in the
treatnment o ath acute and chronlc forns of rheumatic and arthritic

di 10 d of .all_ th

et aboiBc dHospsaminel hyNeBLoRge ot £ P siofloEnt] pOdRLAY HydiBken

" INZIN'N'N]/ %L\g]d b9g r‘nM Ok Na=tieN DA N sidNnd /diksolRed iR wisteE C
(<’7| ’7| | | | | | %ﬁ%ﬂf WF <’7’7<Xx<xpppp0’78<’7| ~~P~P>~ >~’7X 2~ 7~ ! §~’7<’70 2<?28~7?

<><~?<>?| >4237mi). Yy ?@$ﬁ>mng>|serhxm&asas adg@’ drmn@}sog@‘agfa y stirred

T TR T R 5 P88, 00

0" ?x8X| ?>? 7% tBAPP P tht Trask were further stirred for 4 hrs and then kept at 0°
| <<?” " pxx?2x~~x| | | <x| <] <| €| <] >0??0<] <| <| <x| <<x u 4 {F)% o
15 5°C for 16 hrs. The precipitate was filtered 'Under vac mm Hg).

The product was washed twice (each time with 25 ml of isopropanol).

Glucosamine sulphate salt was obtained as white solid and was further

| dried at 25°C under vacuum (2mm Hg).

Yield :6.94 g
20 Melting Point : > 300°C
[a)p25” : +58.50 (¢ 2, water)

Potassium content: 7.16 %

25 Example 3 :

Preparation of ghucosamine sulphate sodium salt (low sodium content}

10
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Cp$~ ysnhc’\YT] cal] ca] ca] caV] ca] caV] ca] caV] ca] caV] ca] ca] caV] ca] ca\/] calcal ca] c
a] ca] ca] ca] ca] cal] ca] ca] ca] ca] caU] cal] cal] ca $5Ck. 3D}

L #PH##WSZ $$VIZ Y Y% Ys Yy % %884 wal f a[ V] | cal] ca] cal] ca] caﬁ]%é’fwggféa] cay c
a] ca] ca] ca] ca] ca] ca] cal] ca] caU] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] cal] ca
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.]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca]
cal 77J8e999 Glumsamﬁ@Q?&ﬂké@%ﬁ%ﬁBl (B BRDMEBR by upkﬁa\sUkiim\rWhydmgen

0 cral ca ﬁZ}s&ﬁ#ﬁa]ecitﬁé] R ngg kEhGareneasy and dsonved i water

H<HFHI HHJJJ N2
U c”a] ca] ca] ca] ca cm &\ﬂ Fgg‘ﬁ SYiiGR 2%% A Cl;d]ﬂcﬁqg] gg}ﬁ%ﬂ CaAd to this
U c”a] ca] Callmmaﬁw]l(thﬁ)])cra]]wa}&added dropw1se at 25°C (room temperature) over

0] U oaPLRFCaFcSh 038 JH VA Ry GAEHE Ca ey O3k CHpEafaner SCHREd (68

Ul ca] ca] caliial SBhCa]lénak 0°C-5°C

U] o alll caVmNANK X SOV RZo2 202 27 [ \ 4] %flh PRE A e DG BT 1'6a] ol Safcal ¢

252}5‘(5;]0;?]02&@@1] ca@e*a]mz(a} 30| mauRg] din paddattc wdscwpshid awiat dapeh] dalecal

oae
1(‘: 1; }‘ ﬂl]SLL} Cg#ﬁf?@%}?ﬁéﬁ&éﬁaﬁ;& ?g'%%%ﬁam K fuaﬁh at]ecaafléa‘f%%l]ocba ca caﬁ caj
t | -

8‘%% &-:\/I(#lO%;BS& 1() zS 10%& ?) d%ﬁ:g%ﬁ?h@ﬂ]ﬁ@aﬁhﬁwﬁ%@ﬁ HEREE () -2
9 aBp,)! & ()-"9%109&85 0! 10%%& ()-pO!!109& () - % () -
1098 51 5& () -#B Y%QP@Uj_)@)lO%& 0)- 4 OE 105 0-p & (- S10% (-1 9

105: V1096&' () - F19%40% p(opml F19$104a6b& ()-/9%109%& ()- \3

\}[<j _@10% & ()-IG#1 &' (

{a]p2> 1 +600 (c 2, water)

Example 4 :

15 Preparation of glucosamine sulphate sodium salt {low sodium content)

Glucosamine hydrochloride (6.45 g, 0.03mol) and sodium hydrogen
sulphate (1.8 g, 0.015mol) were taken in a flask and dissolved in water
(25 ml). The resulting solution was added dropwise to vigorously stirred
isopropanol (150 ml) at room temperature over a period of one hour. The
20 contents in the flask were further stirred for 4 hrs and the precipitate was
filtered under vacuum (150 mm Hg). The product was washed twice (each
time with 25 ml of isopropanol). Glucosamine sulphate salt was obtained

as white solid and was further dried at 25°C under vacuum (2mm Hg).

Yield :6.35 ¢
25 Melting Point : > 300°C
[¢]p?> : +60.60 (c 2, water)
Example 5 :

11




100! 1090 2 () - 661 109 & ()- | SHSLO% () 1 ySHSLONE ()1 1 SHBLOWE () -1 MLOY & ()-
RiPRTIBO 10] F SIS () FLITSLORR, e (- 10y 10/REETRRERO0S

10! r0. 10U R R&' () -! *$109%RR&' () - %$10%

?g‘. !QBEL)ZEOWR%O ' k$10fi/m6Ru§&' ()-: Bdﬁl(i%ngnﬁi (?- : 0z 0123Dz~\:

R& () T S e S A LS 5)1 M salﬁ’lol\(r?r /soodium content)

(5100 (ST () SONS Cc! JOM ) BB 03 o' By @AGLS" 10%

sulphate (1.8 g, 0.015mol] were taken in a flask and dissolved in water

(25 ml). The resulting solution was added dropwise to vigorously stirred
5 isopropanol{150 ml) at rcom temperature over a period of one hour. The
contents in the flask were further stirred for 4 hrs and then kept at 0°C-
S°C for 2 hrs. The .precipitate was filtered under vacuum (150 mm Hg).
The product was washed twice (each time with 25 ml of isopropanol).
Glucosamine sulphate salt was obtained as white solid and was further

10 dried at 25°C under vacuum (2mm Hg).

Yield 16.86g
Melting Point : > 300°C
[a]p?5” . +60.49 (c 2, water)

_15 Example 6 :

Preparation of glucosamine sulphate sodium salt {low sodium content)

Glucosamine hydrochloride (6.45 g, 0.03mol) and sodium hydrogen
sulphate (1.8 g, 0.015mol) were taken in a flask and dissolved in water
(25 ml). The resulting solution was added dropwise to vigorously stirred
20 isopropanol (150 ml} at room temperature over a period of one hour. The
contents in the flask were further stirred for 4 hrs and then kept at 0°C-
5°C for 4 hrs. The precipitate was filtered under vacuum (150 mm Hg).
The product was washed twice (each time with 25 m! of isopropanol).
Glucosamine sulphate salt was obtained as white solid and was further

25 dried at 25°C under vacuum (2mm Hg).

Yield :69¢g
Melting Point . > 300°C
[at]p23° : +59.50 (c 2, water)

12




R& ()- 10} 10} 10}910% & () - #PH#WSz$$! %IB_@ 10! | y( $L0%RRE () - py& 10%

R& ()-i!m0% R& ()-S! 10% R& ()-6! 10% R& ()-L$10% R&' ()- ! %/% %go8ate[ 9 @
10! 1| 1 y8109RRE& () -=0Y710% R&’ ()-!8 -

< 100RR& ()-!<. 10%& ()-!8<. 109B+B+& ()- ($10% & () - YeassdRagember 2004
p#10% | & ()-W p#10%m& ()-W10% & ()- 10%& ()- 10 R 10 R 10 R3:s10%

R& ()-'((>))g**w3_=

L HVS109 ) & () -! HV$T0% } & () -! P8HVS109& ()-!dV$1094} & ()-! | #109%& ()- 0!\ | #10%
}11& ()-0*+ Exampler@\ = ! H 10% 0& ()- 10} 10}

10}| 910% & () - p<710% & ()-! V$109aT& ()-! V$10%08& ()-,--.Q / (/ dEg\ =

' HL0% 0&' ()6 ! 10% o0& ()-F6 10% 0& ()i '
% 0& ()Pge 'alr%. ?0%&0 lu%gs%r%{%g géu(l h!a‘félgg/ iu%n (s)aItG low sodium content

Glucosamine hydrochloride (6.45 g, 0.03mol) and sodium hydrogen
sulphate (1.8 g, 0.015mol) were taken in a flask and dissolved in water
5 (25 ml). The resulting solution was added to vigorously stirred
isopropanol{150 ml) at room temperature over a period of five minutes.
The contents in the flask were further stirred for 4 hrs and then kept at
0°C-5°C for 16 hrs. The precipitate was filtered under vacuum (150 mm
Hg). The product was washed twice (each time with 25 ml of isopropanol).
10  Glucosamine sulphate salt was obtained as white solid and was further

dried at 25°C under vacuum (2mm Hg).

Yield - 1 6.68 g
Melting Point : > 300°C
[o]p25° : +60.00 {c 2, water)
15 '
Example 8 :
Glucosamine hydrochloride (12.9 g, 0.06mol) was added to sodium
hydrogen suiphate (3.6 g, 0.03mol) and the mixture was pulverised by
using a mortar and pestle to obtain the Glucosamine sulphate salt.
20 Yield 1 16.1 g
Melting Point : > 300°C
[a)p25° : +519 (¢ 2, water)

25  Estimation of metal content in the mixed glucosamine sulphate
metal salt : '

The sodium content in the mixed glucosamine sulphate sodium salt or

the potassium content in the mixed glucosamine sulphate potassium salt

13



10% 0& ()-!10% 0& () - F(/ 0w0122~3} A 2g\ =

| HA! 10% 0&' () -f29$10% & () - =p+! 10% 0& ()- 0! Us$$10% o' 0& ()- ! yf

$10%008&' () - 6! 10% 0&' () - ~333333444bC ! HO#10% & ()- v ! 1Q%& ()23 hA%s & () -
109% & ()- 10' 0 10' o 10' 03F: s10% 0& () - 4526n6677a?bC i dohinat 20040

L H r #1098 () -! U#10% } & ()-!10% & ()-310% & () -=9$10% & () -

3110% & () - 7738999999} ASH= |'H 10} 10}

10} 9109 & ()-! 34#109& ()-!r3+$109& ()-'!10% & ()- $010% & ()- 9::8;

Re () o) 100N Do s BRIy Colad s s mbr o5t

48&' () - wi * 1856 ikén (Qorpéh L OsR&etlubed B@%89.592 nm and the potassium content
R& ()-!:$109RR& ()-2*A AA AAGAA-_@!!r!v #10%& ()-!110% & ()- 10% & ()-
10 R was measured at 766.491 nm.

5 Instrument : Inductively Coupled Plasma Spectrometer
Model : Spectroflame Modula Type FSM A 81A
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I
wherein M represents a metal selected from either Na or K.
2. A compound of formula I as claimed in claim 1 wherein M is Na
15 (sodium).
3. A compound of formula | as claimed in claim 1 wherein M is K
{potassium].
20 4. A method for the preparation of compound of formula I as claimed
in claim 1 comprising the steps of :
(i) reacting glucosamine hydrochloride and a metal hydrogen
sulphate of formula
MHSO4 _
25 wherein M is as defined in respect of formula I above; in a

stoichiometric ratio in an aqueous solvent to obtain

glucosamine sulphate metal salt;
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(1i) precipitating the resulting glucosamine sulphate metal salt
contained in the resulting solution of step {i) using a water
miscible organic solvent ;

(i)  filtering the reaction mass as obtained in step (ii} to yield the

Glucosamine sulphate metal salt of formula 1.

A method as claimed in claim 4 wherein said aqueous solvent used

In step (i} is water.

A method as claimed in claim 4 wherein said step of precipitating
the resulting glucosamine sulphate metal salt comprises either
adding the resulting solution of step (i to the water-miscible
organic solvent or adding the water-miscible organic solvent to the
resulting solution of step (i) at an appropriate temperature for a
predetermined period of time; followed by stirring the resulting

reaction mixture.

A method as claimed in claim 6 wherein the addition is carried out

at temperature ranging from 17°C to 35°C.

A method as claimed in claim 6 wherein the addition is carried out

over a period of five minutes to four hours.

A method as claimed in claim 4 or 6 wherein the ratio of the
resulting solution of step (i} to the water-miscible organic solvent

ranges from 1:4 to 1:10.

A method as claimed in claim 4 or 6 wherein the said water-
miscible organic solvent may be selected from ethanol, propanol,
isgpropanol, acetone, acetonitrile, tetrahydrofuran, dioxane,

dimethylformamide and the like.
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temperature for a predetermined period of time.

S5
12. A method as claimed in claim 11 wherein stirring of the

resulting reaction mixture is carried out for a period of 2 to 6 hours.

13. A method as claimed in claim 11 wherein stirring of the
10 reaction mixture is carried out at a temperature ranging from 17°C
to 35°C.

14. A method as claimed in claim 4 wherein said step (iii) of
filtering the reaction mass is preceded by cooling of the reaction
15 mass to an appropriate temperature and maintaining it at the said

temperature for a predetermined period of time.

15. A method as claimed in claim 14 wherein said reaction mass
is cooled to 0-20°C,
20
16, A method as claimed in claim 14 wherein said reaction mass

is maintained at the said temperature for a period of 1-24 hours.

17. A method for the preparation of compound of formula I as
25 claimed in claim 1 which comprises pulverising using an
appropriate device, a mixture of glucosamine hydrochloride and a
metal hydrogen sulphate of formula,
MHSO4
wherein M represents a metal selected from Na or K; in a
30 stoichiometric ratio at an ambient temperature over a

predetermined period of time.

17



10%& ()- 10%&' ()- 10-u 10-u 10-u810% u& ()-  oaaebbb=cwX9~ = 11" 10%&' ()-zI &
109%& ()-1D"109%& ()-]!1fs! 10%& ()-!JIfs! 10%m& ()-!|i!10%& ()-=ccdddddddxYNC8
't 10 10 108109%&'

|, 110%& ()-2!1, ! (1%)%&' ()-2!1,1109%& ()-z!'1,!10% () - zdd4ReGemRs 30
118f110% 1 & ()-\!'R&IOY& ()-] 109 ()-!109%& ()- !<#10%& ()-y 10%& ()-ffe;
ffA<NC8 !'! 118f110%i & ()-\! R&LIO% ()-] 109%& ()-!10%&"-()-

I <#109%&' ()-y810%& ()- Normal" "Heading 13]c" "Heading 23]c" " Headl ng 33]c"
"Headi ng 43]c" "Heading 53]c" "Heading 63]c" "Heading 73]c" "Heading 83]c"
"Headi ng 93] c"A "Default Paragraph Font#2")06.>tB

HNS&TW achj | nprtvxz| ~$%7+EQN f STUWKYZ "z N

#1986 *, (/ ~3418=?AC+BERRtIKHOIMPeIGThEL Vh MY/ TT wiradfif {Hd pulvebedesghd j kI mopgr

stuvwxyz{| } ~6Ti w. RomanAr i.al Cour.i er, Root . Ent r yWor dDocunent
| HSYE () 4o /cgt‘fégi\llegrygiéer a period ranging fromvg Shours to 56 Kours.

<=>? @ABCDEFGHI JKLMNOPQRSTUVWKYZ[ \ ] ~_" abcdef ghi j kl mopqr st uvwxyz{| } ~
5 19. A pharmaceutical composition comprising an effective

amount of compound of formula I as claimed in claim 1.

20. A compound as claimed in claim 1 for use in the treatment of
both acute and chronic forms of rheumatic and arthritic diseases
10 and of all the pathological conditions originating from metabolic

disorders of the osteo-articular tissues.
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