;e3el i$F b 6 T I T: WO 02/43653 PCT/ I NOL/ 00211 Crystalline d ucosam ne PIRER
Sul phate Metal Salts And Processes For Preparing The Sane Field of the g“})
i nvent i orwOo2/ik&3present i nvention relates to novel crystadwmel/glucosamn ne
sul phate nmetal salts for use in the treatnent of acute and chronic forns of
rheumatic and arthritic diseases and of all the pathol ogical conditions
originating from neCapstallindi Glmndesanrine Sulphato Metal Salés Andsues. Mre
particularly, the present jnvention_relates (o vel crystalline

gl ucosami ne 10 sul phate nefogesses; EofRreparing The 3amEnt ent wherein the
metal may be either sodiumor potassium The present invention further
relates to a solution-based and a sol vent-free process for the preparation
«of the novarieldyof th¢ imeegtiompsam ne sul phate netal. salts having | ow netal
content _and_to pharnmaceutical c ositions _conprising fhe novel crystalline
15 gl ucBsamiife HGPERAABVERIAN %‘i@?@ FAKEL Grskalline” sBHRASKMINS, SKPRRAY of
the i nvent igRia Bl gt GNdnCRheNHeAIdH 8F AOHUTRIE ARBAE! Bhd Cof

di seases are associ ated w joint paln and inflanmmuation an ence cause a

| ot of di striteaemhoicpahdeatthriid fdiseases nod sifickll ahdi patselogiosttecanditiars s,

a 20 degeneratjve, joint disease, is the nost common formof arthritis. This
di sease i s GRSHAHIE &pan gnetabplig WOTMEI@. tl‘l‘h@%@%‘ﬁ@’&?b}lﬁfh&sﬁﬁﬁsf HMo%ene

Cor | cont e GRARRK, PhE HoBodRokloerl i) ket B7 58, B-RRRLH Blyeoaine
i buprofien, digphexemetat.satdhhbihgriiew mecgintoti¥ektIvherdihi (e snetal map be

rof ecoxi b, cel ecoxib. However, all these drugs are associated with one or
nore side eHflReR §0ﬁ#ﬂ@h0ﬁﬂ3}9t§fﬁ§ﬁnﬁe Ilmqgar@fem iiRvepHancBydher A¢latgsafo a

treat Tent QloiAsiFOBALIN la BiRle:E HEE! bRlos 100 18 pidBllaABn S IneRotbr™

down or reverse € degeneration s and al'so ‘ca

ef fects. | reryBealtiavel ¥luddéansinet sugshalics eaviel eshltd diavdngalow alleyalocontéentng
30 substance nanely glucosam ne can sl ow down the progression_of WO
02/ - 13G63 | f@o1Pisrimageydealo SOPAPPSILIO N COMBHSHIY dificamnovicheciystalline

Ry
1°500. 1605 SMkbopiife RuIBAAR piSth] Sarls HauiBkioR metd ot E0 Ras

(1971)J. ducosam ne (an am no saccharide) helps in strengthening the
joint 5 strBatkgeonhdrofoghé tpventiom:nobility. So far four main sources of
gl ucosam ne_are reported nanely g)l ucosam ne hydrochl ori de, gl ucosam ne

hydr oi odi de30Hl RBYENaRd clrqita: Orap o HRewpatly gask axflpdtiColisaqsss are
| i st : . .
o dety usedSUeRRE i o Bin Bl SR RIIBL i) HHATARSRTA I of

chroni c fordistrdssr heupatientsinshiffetingi fromdisseas es . disemsdiedtebartdfritis, rzy

gl ucosam ne_ sul phate in . the treatnent of osteoarthritis and other, arthritic
di seasdl adcgarerative HE13t ddtgASEn diSefine caept gtompian delig 9? ea%ﬂtlspr’ggbsn [

Donnartt A g; iy v ' (A 2 9 ; z :
e Res. GEreo® i mgsty relafin B Aleri ol Tt Phadf¥ gy oile
Phar maceut i traaBinehb 7 dS(df8aarthiRitis hahosfly einclaties AheneuseFooschepiids:
75- 80 (1992 J, Although highly effective, glucosam ne sul przate i s unstable
inits frecdEIGHTOIYSD gl%%nﬁéwqahyanasw%remﬁewedéﬁasa| NSAIReS)arfi-fo
?28?’& gegfs iPHpHoRGE 1edfbkén ERICENdO Ak HRSSUIRELINSCENED aanGGRGHY &Sg.
25 rofecoxib, celecoxib. However, all these drugs are associated with one or
more side effects which may also be long term in some cases. An ideal
treatment of osteoarthritis must effectively control pain as well as slow
. down or reverse the degeneration of joints and also cause fewer side
effects. In the early 1970's it was discovered that a naturally occurring

30 substance namely glucosamine can slow down the progression of

IR ! GEAT I m

*
G00002* *159159*
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20 this drug contain anti-oxidants. However, this does not solve the

probl em of its hygroscopic nature. To overcone this probl em gl ucosam ne

sul phat e we maB@Bl y conbined with netal salts preferably saci/mooeii
potassiumsalts. M xed salts of glucosam ne hydrochloride with alkali

metal s or alkaline earth netal sul phates such as sodi um or potassium

sul phat es 2b6staomriletitisk anwn aﬂsn taﬂkevhateertheupaln Usssalciated| witks aihiisedisglbphat e

gﬁ;agl E?éééhﬁr%zfﬁe “she 2 Aigdpeiae %4%%?@89&225%36@%(19&1&?96 >
[ 3 No. 3683076 S
patent No. BhegLErBoGte, 40007 Szt R({%@t Wo 02/, 13(83
«PCT/ 1 NO1/ 00211 Preparation of m xed sal t of gl ucosam' ne sul phate and sodi um

chl ori de i s(ilasosatede;| (arU Snifrat sacthndé)Glt&ﬂp@ wneseengthevingushy joint

prepared. gl ucosam ne sul phate is {reat &NX\A um chI oride solution

fol | one bySEFdJcﬁ 1ren therqyq Jmptovieg pim %9 p| four e mppin n$UEFeSalaf.
This procesg S eClepiS f é&glg hag, be
strictly rragnt al n\eﬁgiﬁléﬁ a%féenv?er:onrrgﬁt \%lj'lt g’ar e%atl ve Eft}{nfiedy\,? aE(())t gffé% er
than 30 % agtheoseenpes at hydroiotidgr e glo@osdffinet husulphatéas aml t akeapetger

precautions jn this. cas P 214642 descri bes a process for the ration
of mixed saBtuGASAARINg. é&gﬁ%eg lWGosREBE DR B the am%rrperefe&eaf forrg
from gl ucos n b in
wtor 15 tr OnEichsERuRE Rd ML, Ohb (R, R n OF PRl A iR 25
sol uti oi0 pobtisat Gouthlaard dﬁlromcacﬂoherﬂs dmeheuﬁmltusalﬂd astmnacldxstaasw ’ﬁhe

fromthe sol utign (%% addi n | i quid preci %ﬁtant This is a | engthy process
since it fiPenefifyofwsingss llicﬁ‘éf?ué]tmﬁrﬁlﬂp edngihf beatmeat bels@steogrfhritis

gl ucosam ne d [ €, : o]
Phi's. pr oces 2Hc0RfiE AhEfic BlIaNES 'welitg the SUET Rl S 25, E 38R, afud

process for aps epelt Ip@gv@xﬁ)[SD@:hhdzﬂBAf@ltnqu @hme@‘hgh@@;a%ﬂ@:@kp%@g Wt t s
wherein gl ucosam ne h drochloride 20 is treated w t nmet al _sul phate e.g.

sodi um sul pﬁ‘a@ ebas LrirenS(3hdl el 42 a(BI9§2¢5r f%d’ﬂh@sf&f mfof

gl ucos Q

preci pi tant I%grgm%%ﬁgﬁt“@hggyﬁéﬁ%ggg} %? éggzlgo‘liyfdél qu%faﬂg%ééggn%ﬁunie hod
for the prep&80i(0094f].gl ucosam ne sul phate netal salts, however, in these
cases 25 the process avoids addition of liquid precipi tati ng agent but

i nvol ves fre(f in f the solution resulted fromthe reaction of

gl uco/sam nefA fﬁw&fé /Hw%h%aee Gctiveetglncespplae eSUphalngs pustablain tRUlEe26)
WO U2/ 3653 R I %! e

salts, the pro udg!?% ggg%hléléghﬁgg%’ %B?%g%ﬁ? S. Q@M‘gﬁgr@gg@@&%re

sui tabl e fooxidised nesadilyl. Hbnoeporal docinailations i such sesasapsuldsy tdislees of
pr oport] ssium Rheumatjc and

nat_e) h netal conte sodi um.or pota
arthrid® st %@ §§03¢%1%§Pr9x1§@@&§+ Eﬂﬂqur@ror 4 HPE SphS Hhe PapBlem;

hi gher rlsk C
i Seases. HopUSPAElosCbpRoRRRLT, T SerchRet PR ATIERF e RRaBBR B hate,
di sorder whis ms;\mil{sarcs)mbirrmi/wmh nmatal csmtmrpmfembﬂyesmljach pat ipertassiuim

such cases th re advised a restricted s ium ot.assi um i nt ake
10 dependi naaﬁﬁ t ‘“éntssé?ﬁ oA COﬁPé‘Hnﬁe%ﬂWéoglﬂhr G it r@ gliygetals or
dysfuncti ong(iegshé @V 15 ]ﬂ%& jaer d Ng

gl ucosam neasul phat?%ée1 %erg uﬁll élgnsgu%?(?%{)?{)lab%lgt Q?ﬂhgﬁﬁg@dl U{Rhates
pot assidim cent ewellnkpownt ibetlealditeadbtieret oUshally ghmmahnmeosu&aphate trhetal

patients who gre al so having histo ertension, car scul ar 15
di seases, §ﬂgf5 %ﬁfspmlegng 5!?9‘5’&' %rﬁlg%/ nElusosemiges Y 8 P@ﬁ eedbere

restricted %R?éd&ﬁrﬁfneoﬁre?%ﬂs‘ém i ntake. Taking into account the proven
.safety and efficacy of glucosam ne sul phate over other conventional drugs
for arthritic diseases, there is a need to develop a specific form of

gl ucosami nePseparatien wof dlucesamlise belpiwtel is described in GB Patent No.
1056331, U.S. Patent No. 3683076 and Swiss Patent No. 525861.

2
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20 adm ni stered to sodi um or potassiumsensitive patients. The present

I nvent ors have now found novel crystalline glucosam ne sul phate netal salts
havi ng | omomeuadsscontent, wherein the netal may be either pxauiNonoi1

pot assium The use of the crystalline glucosam ne sul phate sodi um or
potassium salt of the present invention, is not only an 25 efficacious
treat nent f Prepatation lofithixedpsalt aftgubosamlise salpbhhtr andnsatjiuhorchlotilode
patients who are al sQ having history of diseases which require restricted

sodi um or péeasdbed iRt S.  BatErt Nor 4aE23H) eMNEIRIN 4PERTRRP TR
RULE 26 : i - _ : _
( ) §M%ﬁﬁ‘@ ?u@%éﬂtegﬁgltlrg Lvibes®iiviR r%ﬁl%?g[%géolﬁ{loﬁlh@é]:o?\)s’&ﬂggon

ains at providing nove | ine gl ucosam né s net'a I ng

<low netal ceddénén ofSHbuid iprechsitdnitcad pretipgitatectite mikde BatiniThikoprocess
rheumatic and arthritic diseases and of, all the pathol ogical conditiaons
ori gi nat? ng myQHesredispet i usaliofoghisosagnise swdPBate Which digsrtor ibes gadctly

*Anot her obj - Qf - . pr Ny ' LS Vi r '

gl ucosam ne s%ﬁng%g%égfrlrlgt%? eegléllntdsmﬁgélt &gqlo%vtrrg}%aatqg glgﬁ}j{ezﬁwh\ﬁgg%%#lt Fllggn
metal may beoedd hrd = esinp@ratuneohes siore tham 6P Cy shiiewmenhds softakermmpdy t o
sodi um or potassium sensitive arthritic patients. 10 Yet another object of

t he i nvent i ®eFauHeNHiBdS CASE0ol ut i on- based process and a sol vent-free
process for the preparation of the crystalline glucosam ne sul phate netal

sal s avi Nl N 44! aEOUBAL o ANSENRS: QRECBFeRbrdiy | O SN okt 'Y

provi de a pharnaceutTca Mposi t1on contai ni'n Crys I'ne

gl ucosarnbne ghutgmahmasuaphdfe aalt potaasing thivridd atartng €rim Quicosaynitk
The Inventiaon: Thus in accordance with the present. invention there is

provi ded noVide Ragaveiareie sgluiéen sithe sdurpsamanereten base 1 WaGr Ay tresfed
o v O it pREER BB BT AhR B d e Frn AR soR{iRl) bdas iR ©

chloride is added. The metal salt is precipitated out from the solution by

adding liquid precipitant. This is a lengthy process since it first involves

15 liberation of free glucosamine base from glucosamine hydrochloride

followed by the subsequent reaction steps. Also this process results in low

yield.

U.S. Patent No. 5847107 teaches a process for preparing crystalline form
of mixed glucosamine sulphate salts wherein glucosamine hydrochloride
20 is treated with a metal sulphate e.g. sodium sulphate in an agueous
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 glucosamine sulphate metal salts, however, in these cases
25 the process avoids addition of liquid precipitating agent but involves
freeze drying of the solution resulted from the reaction of gluéosamine

. hydrochloride and metal sulphate.
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WO 02/.13GS3 PCT/ I NO1/ 00211 wherein Mrepresents Na or K (hereinafter
referred to as conpound I). In conpound | (M=Na), the anobunt of sodium
content iwoonlgesd. 22 % as agai nst 8 % of sodiumthat is presgmoiiomniihe

m xed gl ucosam ne sul phate 5 sodiumsalt, the product described in the
prior art (U S. Patent Nos. 5 847 107 and 5 902 801). Al so the potassium
content in cdtipough, ItheMakdxeds ghntgsamitie % wlpledai nsdtal 2s8t8p dhe ppradisctism

that is present jn the product describ j S. . Pate s. 5 847 107 and
5 902 801. ﬁm&rlheﬁ‘e%&ﬁp%m%t%t eﬁn%d%iﬁ‘l@% aryk %‘é&‘?ﬁi\b ARG Sfebleafar 10
significantl r L t i |

Ceapect 1o tHERiaHt PAFALRIAL AR ARR disasts DRl Fidpditiofately
‘pati ents whhighensndl wonasdt @ogassdins enspoiassiurac cRhdiingatio samd wrthritic

aspect of the present invention there is provided a sol ution- bg@ged process
for the Prepliseasesnary Moy pracalentrig, pides people Whp @recalesr fk Bigheieriskeps

sof: 1. reactjcn C 1.ne h ochlar i a u
selected f ré)r% ggg'%#un@ﬁﬁ‘%gr%gesr‘i%g{)l%%a&b%ﬁ%ﬁ%{épasds;ﬁjﬁ]& y (S%%)%ﬁﬂ%lﬁl %ﬁggég?'n
st oi chi omet Hﬁﬁ)élﬂ&dlémii@ (Rigppoeassiuin lepelpds pils@abi seridhe dlestwblyitaglisorder

gl ucosam ne sul phate netal salt in the 20 presence of a water mscjble
organi ¢ sol vERICh RPPEars [to iGWelop HBOFe LOMBIIHELE the qgedi RatigBis ol sUSR of

formula I, lc%skgg%l?eb éﬁe%g ga Sa&bﬁeﬁohvle&ttrigfe;&? .siogil%%go?e ﬁ’}%s?’ﬁéﬁlt fiRtalde)

can be water. e sai d steps of precipi in

gl ucosanone gepamihg Rt athéakhseamiSwiyl | d¢s@i peepleddiffgrinige froful rémal
solution of step (i) to 25 a water-niscible organjc solvent or the .
wat er - ni sci Klysfengtianc reanirentlowo sadiumesintakeg Thetipen edminptigtion of

followed by stirrin he,resul ting .r | ytion_ohtai ned for nyedet.er m ned
bori od of 1 iucokifin MubERK mRdlsafs did e PHoBof iRy oS atu 4
the desired gfq&aﬁmﬂ @ntedlt g hot beSHBSNaIE ko SHdst (Itlimadf or aMhritic
02/-13653 PCT/ 1 N0O1/ 00211 According to another aspect of this invention

prior to thdafientsowho |am ialso t having disterymeé shyperseasiqn, icprdigwasenlar on

i1t er odot o Baeateh ; ReheldvuRBRB, L RIPEFEBRlar Gt SR HiedgeS" which
st oi chi onet rieguiigd réstirittéd scdilivh | BN poessupi aaesice. PARIE tiAtd atcbaht ahef
gl ucosam ne hydrochloride to the, netal hydrogen sul phate. The

wat er - m sci HTevengasaletsolantht effigatie | egticasarune et Hiakpdlate pr@anopther

i sopropanol ,_ ag e, a nig i tr dr of n,. .di gxan

di et hyl f or r?é%‘%ﬁgm?lt‘ﬁ@% lféf %‘ﬁ?rﬁg%tﬂ%%‘%/aeﬁe rﬁ@ 1§01g\,§n{%e§@ %develop a

i sopr opanol .spBeéfidvatein MofcidllieoSafAAEC SApKand thitBKkedhn N adsdr BROrddfeR Of
four to ten parts by volume with respect to solution of step (i).

Pref er aBPy Ssiministererl o it qrspef@ssinmesensitive padiants. vol une of the
wat er - m sci bl e sol vent.

The present inventors have now found novel crystalline glucosamine
sulphate metal salts having low metal content, wherein the metal may be
either sodium or potassium. The use of the crystalline glucosamine
sulphate sodium or potassium salt of the present invention, is not only an
25 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:
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15 The tinme period required for the addition mght vary fromfive m nutes
to four hours, preferably one hour. The addition of the resulting solution
of step (WO @x3643e wat er-nmi sci bl e organi c sol vent or the agdi/iNoegoal t he
wat er-m sci bl e organic solvent to the resulting solution of step (i) is
carried out roomtenperature ranging from20 17C to 35C preferably 20 to
25C. The reFhlet pnimanyx objectcofthe ninvgntion mies pi tproyiding movekdrystalline

iod of about 2 tp 6 h lv.4 h t t t , i
Prom 170 ( o28sosrus sufifids gtakaaled pavig i5wainet AEEOREER: N L 3pE "
then filteredyagdalt yRELHHB gﬁﬁectw&ﬁg%m% YeShEImRicCRhal ArtBiHFOaNBARs25

sul phate salt as Ite solid and is turther dried at 25C under vacuum
‘Accor di ng t angnof Al thagpbiolegicahcenditicns poiginating frehl mettabekd disslaray
be cool Eﬁ’ to_0- 20C, er,er?bI , 0-10C, nore preferably 0-5C, and 7

SUBSTI TUWTE Qﬁ@?%ﬁ@gel%)l ar HgsPes-- 13653 PCT/ | NOL/ OU211 i ntai ned at this
‘tenperature for about 1-24 hours preferably 1-20 hours nore preferably 1-16
hours. The 1 [ {¢S ' nder C 4B '
washed o obt el bIBEE il et S ey B PO B P b e
dried at 25@lucakEmirsc sutphdtcAnmdatisatist bavingt lnev nastd otortent hwhiareamtthen,

there is provided a sqlvent, free process for the preparation of conpoupds
of fornula MCEHA E?‘?‘ch?ﬁ)rql‘élé%r pﬁ.ﬂdg\ém P PHAFF D eagfefglicﬁ'g&%ﬁﬁ% saler

nydr ochi or | denantl b SRkt BYd5GESEI R SRRV e ALEIEMANR i C ratio at

anbi ent tenperature over a predetermned period of tine. 10 The term
stoichionetric ratio in the solvent-free process refers to 2:1 ratio of
gl ucosah® ne Yiey cirosthieo robdectt of therinedn tigdrisgenpmavig s soluthen thesedapbicass

tenperature in the solvent-free process refers to rqomte ature in
rom 17C 1 o A58 Ao SORATIRIEE  PHOBESS GIOF B, PSR N 0bf thRe G SRS <
carri ed out | I i mill, a nulti
mll, a ha rcﬁxﬂﬁaﬁgutiﬁe @pﬁxg@élg?ehgs gn‘t‘;a\r{’%a lﬁ %@t@é&eghferabl y nortar

and pestle is used for the pulverization. The pulverization is carried out
over a peri dd furthengobjaoth @f2 theurdnventionhdar 40 mrevisieabhy phasnracautical 1

hour. 20 Conpounds, .| accordin 0 present | ntign are stabl t anbi ent
{ emper at ur 6 CRAIPORIPE: §91 AMRETE tBF PO s AL iaG AlUCOSBRRAE S IPRSYS rBCHbo;
when t hessolgyliisoRaviB338t RlRseesSntchtel oyed. The yield of the product is
between 97 %to 99.5% when the solvent-free process is enployed. 25 The

conpounds of fornmula | of the present invention are suitable for use in the
treatnment of both acute and chronic forns of rheumatic and 8

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, - 201

25
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SUBSTI TUTE SHEET (RULE 26) WO 02/36s3 PCT/I NO1 /00211 arthritic

di seases, in particular osteoarthritis and generally, of all pathol ogical
condi ti onwOood43633at i ng from nmetabol i ¢ di sorders of the osteor/@idijosihar

ti ssues. The conpounds of the present invention may be adm ni stered
preferably 5 in the formof oral fornulations such as tablets or capsul es
or ininjectable form Oher forms of formulati ons cont ai ni ng the conpounds
of the present invention are also i cHauded i thi scope of this

i nvention. THgrein Mgepgesands 1&%]9@(% Fr@clﬂ t6F &8 {e tQ 88tGURPPHECD; s

provi ded a pharmaceutical conposition conprising conpound | of the present
10 inventio a Iy 1) £38Nt
Fnvent | on ey FAipPRRd TR N thEMRRH, (e GETR HRehe 1§ My a0 S
with one or agadlestpﬁaﬁformfcsrbdlgmahlay iaqrepenable thranikehphicsdiminaaniphaie es

such as fillers, emulsifiers ubricants, ,masking,flavour colorants or,
buf f er s@bstsé’ﬁlé‘égl S&Hd t@@nQ@?‘%‘i%d?ﬁﬁnhﬁlt@r Ehe rHTH)raaE‘Ukjrtjaé Paignt Nos. 5

P el s U e s ) M AP ORI 38 g,

suspenS| on or so Utl on SUI or paren ration. scope

and obj ect s (M=K)his quilgsznio %"wsagatmsmg S W ohpotdesini tisdtr st presenttinethe
foll ow ng exanpl es,_ whi ¢ch nmay nat be considered to be limti n%pthe

i nvention i rPrQﬁVCﬁﬁifﬁﬁ’&Flbe@GnEga%IP@tht Plaspax 8¢ ofP ofmﬁll@(%)soa fe sul phat e

sodiumsalt (low sodiumcontent) G ucosam ne hydrochl oride (6.45 g,

0.03nmol ) an fﬁpﬁd Y, I t . e ihekBRohn
flask and dft SSO v:at?ern(%vr\gggpn§§ Eﬁz‘tg @f&lﬁ@hg r(gsu ti gl)esso Et ilfgggvxgg ad%rgd
dr opwi s¢0t o sigmificamslyy e&idaﬁtagetmgpooelarmo(sewepmt)adaunr tloen pﬂnmeaat wvih
over a period of one hour. contents,. H}theflask were furt tlrred

for 4 hrs ad§SPReh Wefhel URE %‘B@W SRECHi pgcitpratERen i famt
M of | sopr asAans %%E&HWE%HE&%%&%@S%* %0 o2 - 13a53 PCT! | Rlo%
1/ 00211 G ucosam ne sul phate salt was obtained as white solid and was
further dri étcardittamdbrrthar aspeCl mihthg)pregeat dnvetién ghiee tis roPided a2 >
300G 5 [al Dzs%luugrSlg érfse%i’ p%iéeesrs orsglqtle u&e%%?gﬁgh <:)f Lcl:ompou a&rg '& of Formula L

15  which comprises the steps of:

i. reacting glucosamine hydrochloride and a metal hydrogen sulphate
selected from sodium hydrogen sulphate and potassium hydrogen
sulphate in stoichiometric ratio in a solvent;

ii. precipitating the resulting glucosamine sulphate metal salt in the

20 presence of a water miscible organic solvent;

iii.  filtering the reaction mass to obtain the compound of formula I,

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 resulting
solution obtained for a predetermined period of time. This well stirred
reaction mass is then filtered to obtain the desired compound of formula
L.

6
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Preparation of glucosam ne sul phate potassiumsalt (low potassium content
10 d ucosam ne hydrochloride (6.45 g, 0.03npl) and potassi um hydrogen

sul phat e WO.@40653, 0.015 nol) were taken in a flask and disspinogdodin wat er
(25 m). The resulting solution was added dropwi se to vigorously stirred

i sopropanol ( 150 m) at roomtenperature over a period of one hour. The
contents i n Adwrtlimg kowerothtnmspect sf ithisihvertien hpsioatd thieesteipepf fikering 15

5C f 16 hrs. Th t at filt d d

or oduct was BTG SEATS 46 DALl Eh 125CHPROmACoth BUHEH) 1 @OHLRRA ne
| phat I ' t

inder vacouh EHe Roy R A g oah Bibn Rl | Fott PR eRlied

+58.5 (¢ 2, smhpoundodifesimutadont ent: 7. 16 25 Exanpl e 3 Preparation of
gl ucosani ne sul phate sodi umsalt (Iow sodiumcontent) 10 SUBSTI TUTE SHEET

RULE 26 O 02/3653 PCT/IN O 1./Q02 d hi
é 0. 03n8l ) Tﬁﬁm tSOW SIAITRIGNAGEIC SRpHE é’l‘%f 31&3333%”6 F§8?%§r ‘Cé’é &f(-i ﬁl
fllask and di;s3p g@&d&sﬁ@ﬁlﬁ% rg;fcﬁ(d@[%%nﬁ?%r %np@u pgi gorously

stirred and t i S 1 sopropan ) was’ a 5C (room
tenperature) over 5 a period of one hour. The contents in the flask wer e
further stiTee watednhissikiad drgenikepolvant 0&&C ber stbedied. ffdm ethanol,

reci pitate was flltered under. vacyum (1 The ct was..washed
P ce. (each BIORATG OSBrIHATAL | SaPBsarBrs R Beos b S prafe LaTENEas
obtained as d%éﬁgw e Waadl Uphdenid | e'13|hélt r%é@t U eferY@&mgal&é’rmﬂ ) -
10 Yield Melting Point [a.]D25 15 20 Yield : ©. Exanple 4 6.34 g >

300C +600( c i8ppveppamdl. Prepar ati on of. gl ucosam ne suI phat e sodiumsalt (low
sodi um cont ent)

The water-miscible organic solvent is taken in a proportion of four to ten
parts by volume with respect to solution of step (i). Preferably solution of

step (i) is added to six times its volume of the water-miscible solvent.

15 The time period 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 td 35°C preferably 20 to 25°C. This well stirred reaction mass is
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

SUBSTITUTE SHEET (RULE 26)



G ucosam ne hydrochl oride (6.45 g, 0.03nol) and sodi um hydrogen sul phate (
1.8 g, 0.015npl) were taken in a flask and dissolved in water (25 nm). The
resul ti ngWemb2m3nsn was added dropwi se to vigorously stirrepct/saproopanol (
150 mM) at roomtenperature over a period of one hour. The contents in the
flask were further stirred for 4 hrs and the precipitate was filtered under
vacuum (150 mmaibpinethat prhdd uttmpesatuashéat abiocd {e24hhoune pueférsddy ni-20

i sopropanol ). d ucosani ne .sul phat e |t was, obtai ned as white |id.,and s
further dri cROBFS JBETEBkste Yluiﬁ]((;%ﬁ‘?w-.’rﬁﬁl fardionmess 15 e flﬁf .
+60.6 (c 2, . T T, JHRHLE o262 il

PCT/ | NO1/ UU2 ?e‘f)ar at1 éﬁ”g?' %Pﬁgggalr%‘l %Egﬁﬁgﬁt e sodi"u‘% %%I t H'Jovb1 ?o |%m

content) 4 usalias whiteysbliat bhdrisdar({léedarigd & P3M0Underdvasndimm hydr ogen
sul phate ( 1.8 g, 0.015mol) were taken in a flask and di ssolved in water

25 m). The resul.ting sol ution was ed.dropwi se , to vjgorously stirred 5
|( sopr o)parﬁ)l fcearling) ?poﬂb‘?fn??%eﬁ?ﬁﬂ?ﬁ én%‘?}gtrlo%’ B%?Iieo’@gB?OVdaﬁé{lﬂ)ﬁpivef&é
contents in t i I nget t C
for S, iree prBEdedobf e  PRipdrdhiditof Yorfpdifa8 el | ReRNKEPY, Menic
product was vesiprisdsvipeEvédaitiy ta maixturh 25 glucobainsnpr bpdnathlorideicoshnd ne

sul phate salt was_ obtained as white solid .and was further 10 dried at 25C
under vacuunitted yogen spidphale WraStoMhipmEtps; TRtle al asppientiLEBeratngg. 4

(c 2, water) Eﬁﬁ% Sn il Abl gl ucosam ne sul phate sodi um sal t
fl ow sodi um 8%%@ t) é?%colsae%pﬁée %3#52‘%’1%” de (6.45 g, 0.03mpl1l) and sodi um

hydr ogen sul phate ( 1.8 g, 0.015npl) were taken in a flask and dissolved in
wat er (28 m TheTeenr swichiongetsi ratioinwhs saldent-freeppioess aefdrgaoosl yatio

stirred 20 is opanol, (. 150 m) at. roomte rature over. a period of one
our | The-coftl EHUOS IRy SeiitiaBre LA rhE SrPn RUPBEH S and ¢ hen
kept at 0GC for 4 hrs. The precipitate was filtered under vacuum (150 mm

Hg) . The proghHettepa EB1R8E thSdat A€ in tiHE s¥ivER tAPedThrotedsSAIFEAP3H obm
G ucosam ne sul phate salt was obtained as white solid and was further 25

dri ed at 25Ctemgerattaeusmgiagirain) 17%C ¢b B5°G5. wreferubly RAgoPadHE. : > 300C
[a] D25 : +59.5 (c 2, water) 12 SUBSTI TUTE SHEET (RULE 26) WD 02/ 3153
Exanple 7 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 I 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
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PCT/ 1 NO1/ 00211 Preparation of glucosam ne sul phate sodiumsalt (low sodium
content) d ucosam ne hydrochloride (6.45 g, 0.03nol) and sodi um hydr ogen

sul phat e W0128363 0. 015npl) were taken in a flask and di ssavediberivnat er -
5 (25 mM). The resulting solution was added to vigorously stirred

| sopropanol ( 150 m ) at roomtenperature over a period of five mnutes. The
cont ents i n arthriti@séiseeses,f unt heartitilar edstavardhtitis a&rcdtgeneﬂ@b{, af @&l 5C

for 16 hrs. Th recipitate was fjil.tered under va Oi]G a }—% Tr%e
product was QeicRi canditiens origingting Hegnpymetaholic,JiSpLAaeys of e osteo-

A ucosanm ne sulRAa H%agets was obtained as white solid and was further dried
at 25C under vacuum Yield : 6.68 g Melting Point : > 300C +60.0
(c 2, water ) 15 Exanple 8 G ucosam ne hydrochloride ( 12.9 g, 0.06nol) was
added to sodﬁ‘hnncbynﬂpogadssnﬂ meapﬁes(eahtGirgﬁnﬁ)iOOBmmy benad iivisterddu peefeaably
pul veri s ing a nortar .and pe (o] ain GI ucosan ne sul hate
St 208y aha the] ofing ofpraln fomiiations.“Segk. pf) IHe (G5 CaRstges waf o

25 Estl rratl C t ﬁln{ﬁ @it

salt The sgg? u%ggg%?%rﬁl @%htg gmlnﬂﬁ >S<ed§Efo ucoggrgnhﬁe suﬁhﬂﬁge SO%% Om(?é 81;

t he pot assi uiecprdsenit 1mehtlenranwalsglmchmd v t bl ﬁtheopmbﬁslsnsumvsaJttonlS
SUBSTI TUTE SHEET (RULE 26) WD 02/3G63 PCT/I NO1 /00211 respectively is

estimated usj,ng I nductjvely Coupl ed Pl.asma Met had. The sodi um. cont en
onsur o0 at 083505 ArAUiack ASDREL Sl i tSREBh I nEE By LRy I IS ded
nm S5 |nst LW?&%E fial | Y6 ogﬁ igoHMgs%%fiGﬁEHerI Medehe: present

Spectrofla ype FSM
10 invention. The pharmaceutical composition according to the present

invention may be prepared by standard techniques by mixing the
compound I with one or more 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
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SUBSTI TUTE SHEET (RULE 26) WO 02/3G3 W Claim PCT/1NUL/ 00211 1. Novel
crystalline glucosam ne sul phate netal salts having | ow netal content,

whi ch ar ewoapressanted by the following fornmula |: CHZOH 5 mC#ANS1O0TTI - T
MHSCa 2C HOOHHH~3 10 1 2. A conpound of forrmula | as claimed in claim
1 wherein Mis Na (sodiunm). 15 3. A conpound of fornmula | as clainmed in
clai m 1 wher@lucdddmine epdphsts salt was. oftairedcas fndnite eolidr epdr wasofurdher
conmpound of farrula | as ai med i any of clainms 1-3, conprising the
steps of 20 ‘imeﬁi@éc@?’@u@?‘lf{o‘éa&ﬁﬁ% gﬂfcrl de and a netal hydrogen

sul phate sel ected from sodi um hydr ogen sul phat e and pot assi um hydr ogen

sul phate in stoichieddetric ratio 61698 solvent; ii. precipitating the
resulting glucosam ne sul phate nmetal salt in 25 the presence of a water

m sci bl e organi ¢ MaltingtPointii. f»I3M%hg the reaction nass to obtain the

conpound ,of fornu -~ 15 SUBSTIT HEET ILE 26) WO 02/.13G53
‘PCT/ 1 NOL//00211 5. f"‘i Phet hod as cl ai 3§C?Eé?’élﬁ##4 wherein said step of

preci pitating theSpdsuntcdmttegitucosgrpRmg sul phate netal salt conprises
ei ther adding the resulting solution of step (i) to a water-mscible
organi ¢ sol vERhnopld P& water-niscible organic solvent to the resulting
solution of step (1), 5 followed by stirring the resulting solution
obtained for_a predeterm ned perlod of tinme. 6. A rrethod as clal ned in
cl ai m 4 wher Brepagsiti g HAE g 2 Fils DOEASS:
i mredi ately ggﬁg tftep (ii) to obtaln the 10 corrpound of forrrula l. 7 A
net hod as cl n claim4 wherein said step of filtering the reaction
mass conprises cooling the reaction mass, nmaintaining it for a

pr edet eryd neGlpessatiné Hydmchioridee®.45! £210.08mal) chidi potaksiukh hydpogewn

of formula I
sulphate (2.040 g, 0.015 mol) 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
contents in the flask were further stirred for 4 hrs and then kept at 0°C-
15  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).
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
ap?® 1 +58.5° (¢ 2, water)

Potassium content: 7.16 %

25 Example 3:

Preparation of glucosamine sulphate sodium salt (low sodium content)

10
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8. A nethod for the preparation of a conpound of forrmula | as clainmed in
anyone of clains 1 to 7 wherein in the conpound obtained Mis Na (sodium
20 9. A nmweaM3bsx t he preparation of a conpound of fornul actna/etai ned in
anyone of clainms 1 to 7 wherein in the conpound obtained Mis K
(potassium). 25 10. A nmethod as clained in anyone of clains 4 to 9 wherein
t he sai d wat &luooszimbhe hwgand:hlomiwe(ﬁM&ag, be.Gxnet)t ecthd r sodistrhaiyldrogen
tetrah drofu an, . di.oxane,

pr opanol i SO ano acet o etonitr
di met hyl f or e Llﬁhs, ﬁfirf&ﬂ&)e?’v@r%ﬁ;(epsﬁbr%&éﬁ | and @S@Mséﬂnrw@er

g?ggle(?% I B L}Y\?(;ﬁi%‘lﬁﬁ'gﬁgr loygrji(ziltjl Q@# ﬁ#g regﬁlttl ng soI ut1on oﬂfﬂr1S

step (i) to isuprophen fl50ithl)evas gdded dioipreist dtalEis rfmntém@ekatdrel@)ver
preferabI% 1:6. 5 12. A nethod as clainmed jin _anyone of claine 5 to
e

wherein the BdrEpdmigne howedha ragtausun bie dlask were .f)lrEfts:rt wérred for 4

wat er - m sci bje orga ng, agi ti0R,Qf s
organi c sol viel?ﬁ % %He:er?ce%e:/fﬁt [ F]gf SOPU?I gﬂj (%lfﬁ Tﬂrgp (ﬂ? e{Femee ?Itetred
tenperature uadgrngaduwm (73D trand3g). Mief preduyt g @va&ﬁd wlch(ed&Hmirhed

as claimed in claim12 wherein the aﬁgltlon is carried out over a period of
five m nutesWith fBumh&lrisopmranglhbiuepramig suiphaje salh g@saebtdizeseasi n

poriod of 2 RATEe Rofidl dhit MR flrfubrGribd ACSN IS il ol HES, | ©"
claim 141q\lhere| n hegflresul ting m, %Z%ae is stirred at a tenperature rangl ng
from1l7C 1o 35C 8 erably 20 to 16. A nethod as clained in anyone

of clainms 7 to 15 rel the m xtu 3' cooled to 0-20C; preferably 0-10C
more preferably ONXS%% ‘i}fR A ne?h%@gaé clained in claim16 wherein the

m xture is maint a!)(ﬂgds at the said ;a;m&r@twg@erf)or a period of 1-24 hours;
preferably 1-20 h nmore preferably 1-16 hours. 18. A nethod as cl ai rred
in anyone of clainms 4 to 17 wherein the 30 solvent used is water. 17

SUBSTI TUTE SHEET ( RULE 26)
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
- [a]p25° : +60.69 (c 2, water)

Example 5 :

11
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WO (12/-136S3 PCT/1 NO1/ 00211 19. A process. for the preparation of conpound
of formula | clained in clains 1-3 which conprises pulverising a mxture
of gl ucoswmi a2ai368dr ochl ori de and a netal hydrogen sul phat ee¢TiING1/00211
stoichionetric ratio 5 at an anbient tenperature over a predeternined
period of tinme. 20. A method as clained in cIa|m19 whereln the
pul veri zat i oRréparadion efl ghutosaweineasylphiadd sogiygi glivnan ieqn e
hours, preferably 0.5 hour to 1.0 hour. 10 21. A rrethod as clai ned in any
one of clai n&iliSosamade whgdedchlbhigles ot Pr g e8 O3rholularet | s@dinen hydregen ed
out by usi ng ap appropriate devi Cﬁ such agﬁa bal |

hamrer mi| | : SBPhatgolk-&r&afdd ]g@%llo eWEE dREERLITY %ﬂ%klﬁgﬁgééé@a}’g ,"‘@%‘352

‘A phar maceut S C : f
Cormal a1 - ast AT o TRC S IRAEOSRL A R el nBLACHI YR vighirotQip UiEed
in any orge o:‘soqirapanoll( 160 tif at. mam itemipeealiird beet aeperiofl dodhe dooiie Bhd
-<chronic forns of rheumatic and arthritic di seases and of all

t
pat hol ogi cal CRBHAIS; inth flagknEere irthemstaredder & ars &r&rﬂgelafffm{eat 0°C-

195; I’GY:J)| gr} ! ggé‘:%b% antia Irl;@fg?rggwge‘&%ltge angl%ﬂq%us%%@edﬁwﬂh%ﬁngpf

reference toThbepaahorparys vashaimivice (8&ctbUBmE Willt 2HERI ¢Riddprapanol).
. AYH . AY! 9. AYSL. AF9. AF! 9. AF& AF&Y. AF&Y. AF&. AF9. A39. AF& AF9| . AFHI. Al & Al & AY
& AF9mo\  Gluggeamine sulphate salt was obtained as white solid and was further

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

Yield :6.86¢g
Melting Point : > 300°C
[at]p25° : +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 Hgj).
The product was washed twice (each time with 25 ml of isopropanol).
Glucosamine sulphate salt was obtained as white solid and was further

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

Yield :69¢g
Melting Point : > 300°C
[ot]p25° : +59.59 (c 2, water)

12
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/ 3| AC{upj e [V] ca] ca]ca] caV]ca] caV]ca] caV]ca] ca] ca] caV] ca] cal] cal] ca] c

aJ cTa] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] calU ca Ctan}5{}2G

L1*1 6! E! "Wwir d@j+aepsf a\ W | ca] ca] ca] cal] cal] ca] ca] cal] ca] ca] cajcrinoapenaj cal ca] c
a] calU] cal] ca] cal] ca] ca] ca] ca] ca] ca] ca] cal] ca] cal] ca f $$% % %000&R&EE

&" &=&@RCE&ME\ &&' ' F(D)i +,,,u-w----}w ngb\ W] cal] ca] cal] ca] ca] cal] ca] ca] ca] ca
] ca] ca] c"a] cBkamiplea¥ cal] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca
--...6/w/

00\ 1122733 4444455555 6x667 71 7780 2l cal ]calc
a] cal ca] calJJ £ 3535 0L Ea ECOSAIRILC Y SQIUS \f? I U] ca!

) ag scldmm hydrogen

oocr, FarpeH DML E AT RPIFHY ﬁ‘%%%t”dl‘f‘a%cﬁéfﬁ‘]ﬁf"%] e tn water

-U] c"a] ca]aca] @ callpa] The caksalting)] calwihoh c ayasUarklarh] td'avigorously stirred
(b LLLL L LOhRRERelipaR Rk S0 SP PRt £eD) & griag of e aninutes.

ﬂ gﬁ:} g:]U]c;ﬁ‘: g?%bfggﬁ%f%§ %]e lyrth ther stirred for 4 hrs and then kept at
U] c”a] ca] ca] 04T-3°ET MasUlEUN YA/ VR HEBIRRTSOEON X YTl e el @rtdviR Yead winf A1) enfr] ¢

3] c~a] cal] cafghU e prafiust was washeddpdae(eaeh dune avith32 Apkaf iseurenpnllca)

avrr L SORERARYRE ST hte spltmas. obiaiped, as whie od pad, was, furiher
] ca] ca] ca] cadlrietica] 23C ajraddroeddunatd] @ahnaHisga] ca] cal] ca] ca] ca] cal] ca] cal ca

} E?/]t)gﬂ/\z%;gnet ef Yi@d8g9g9gggg! h" hbigg igi ] j j j kkl I } xsni d_ZUU] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] cal] cal] ca] cal)] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca]ca]ca]c
aljcalcaUcalllll ngqiél@nggggggmc’fC hhiiiii]jjjkkll}xsnid_zZUU ca]ca]cal
cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] cal] ca] cal] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca
Cl Mp109&

]goa/e]&c?%cialﬂlgoa/g&c?) m{;ﬁwew& ()- N[L(()geﬁ(ﬁ)(g) &ff 12.0%& t8 \["?@10% () - F! @10% * & (
)-F! @100 *& ()-GY4: 109&' ()-MB"109%&' ()-3"10%&' ()- O yZ

&9- 10%& 10% Ol @ $10% * & 9! s, $109BB& I, $10%=&

$10%= &(%)M&WI @ 10%& ()()F 13%& ()-2z3" 910%& (0)- (310%(&)() 10;

10 e &, s&arfﬁne hydl‘gmﬁondeyrlﬁ jd)% / 80.@61801‘#\%\7%4%(&% ’clof $S]f)%oi/(l)lm

hydrogen sulphate (3.6 g, 0.03mol) and the mixture was pulverised by

SEE s et 5(518 o%%

using a mortar and pestle to obtain the Glucosamine sulphate salt.

20 Yield :16.1 g
Melting Point : > 300°C
[o] 025" : +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
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&() (109 ()- 'l (109%R2& ()- ! (10%H& () - ACr_z[ <17

10= 10%& ()-9109%& ()-!Yf5( 10%Dp& ()-Y4:10%&' ()-M xyY"$10983& ()-g! xyY"'$10%

/& ()-9_ wopE3es80! aS$10%& () - PCT/INO1/00211

Y(10%8S& () -! Y(10%8S& ()-" LlO%&' ()-L10% ()- 10 10Dl 5z[ 9E7

10! YL- (10%b& () -) 3" 109 () - &3$10%& () - 3! k&$SS10% () - 3! SS$10% () - - | NSS10%&
()--{}-_@ 19$§e¢t1x§l?fﬁ 16)e§:21ﬁ%8ed Jusifg Ih@luctlvebé Co;;lple(d Plasn;a Method. The

10<|\/I].0%& ()-910%& I TYL- ( 109&' - 20MJ6~ 105109 & t$10% . &

| ~$109%& () - SedsrEugdpient W@@m&swﬁd@z mf’% e mmegnd 't )hgsnot@ssmm cbhient

0805 06 s AR BIRITRE) 1100, 0, 1 O (0 0

910%&' () - @9109& () - E! ""#f $$9%4 ~?bC 10
109%&' ()-G' 10%& ()-'t$10% . & ()-Z93" 10%&& | (109RR& ()-F"10%& () -
% % YRReR) [ IpSirugnent.: Induskivelyy Conplad Fagman SRectrometer

10%+h+& () pifadl 0% (.)Spec‘%r&t?a(f%e%odﬁ‘i’& 11%“& r‘éwﬁ‘&gsfa&‘@&?&@‘cxw 10¢

10 10

14

SUBSTITUTE SHEET (RULE 26)



10y< 109%& () - 9109%& () - F6: 109& () - MF3MLOY%& ()-s T&

10% j & () - @MR\ &&/ ' F((~<XVMB 10!! a&$10%& ()-!F (10%8S& ()-MF (10%8S& ()-M

109%& () - WOLAS@®S () - &LOY () - (D)) *#+i +K, WU3XVB PCT/INO1/00211

1t +$10% . & ()-!$10%=& ()--!$10%& ()--!\' $10%& ()--!t$10% ()--! p&S10% * & (
K, ,,U-W----aVK@!t+ 10 10 10L< 109%&' ()-910%& ()-!F3@ 10%& ()-:

L 23" 109 () -WRlOWEm) ----. .. 6/ "?2VK@ !t @10%& ()- !

(109& ()-!y10%—~& ()-,Z" 10%& ()- nF" L109%& ()- &L0%& ()-6/w / 00\ 11aBVK@

It @Y 109 ()-!~| $ 0988 109&’ () - YL09%&' () - @" 10%& R 27
33 4a4}[<VK( W?ﬁﬁ é@% 3{‘§‘ l%b@b%?«)ﬁ g‘?f Sits) halirlg 16wt ieh?
"109%&' () - S3+Y" %Qrffelﬁﬂ WhichL 8¥&répr Wﬁ%lng formula I:

JUSLF 109 () - 79F 100@ () F 91008 ( -&100 0

10ys< 109%& () - 5556x6677r 7aBbC !t f" 10%& ()-$109& () -
f3"100& ()-fF" 10%& ()-f&3"10%&' ()- ! )10% ()-r77888(900}"?bC

Ltyl (z10%& ()-f&F" 109%&' () - y9$SMLOY& [7-! yF$10983¢& | KF$109%& () - Ff F" 109%&' (
)-00k: g '}ASH= I't 10 10 CH,0H

10< 109&) - 1910%& () -y5G' 10%&: () - ! [F3z2) 1&%@:‘—(()-F!*$ 0%=& ()-;$;5

© e<<aBSH= It H \CH

10S9Y" 109& ()-!)109%& ()-S 109%& ()- @" 1

' eMESOMRC() - <=>h??@@ |
<SH=

10

2. A compound of formula I as claimed in claim 1 wherein M is Na

(sodium).

15 3. A compound of formula I as claimed in claim 1 wherein M is K

(potassium).

4. A method for the preparation of compound of formula I as claimed
in anyone of claims 1-3, comprising the steps of :
20 i reacting glucosamine hydrochloride and a metal hydrogen
sulphate selected from sodium hydrogen sulphate and
potassium hydrogen sulphate in stoichiometric ratio in a
solvent;
ii. precipitating the resulting glucosamine sulphate metal salt in
25 the presence of a water miscible organic solvent ;

iii.  filtering the reaction mass to obtain the compound of formula I.
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10 compound of formula I.

7. A method as claimed in claim 4 wherein said step of filtering the
reaction mass comprises cooling the reaction mass, maintaining it for
a predetermined period of time and then filtering to obtain the

15 compound of formula I.

8. A method for the preparation of a compound of formula I as claimed
in anyone of claims 1 to 7 wherein in the compound obtained M is Na
(sodium).

20

9. A method for the preparation of a compound of formula I as claimed

in anyone of claims 1 to 7 wherein in the compound obtained M is K

(potassium).
25 10. A method as claimed in anyone of claims 4 to 9 wherein the said
water-miscible organic solvent may be selected from ethanol, propanol,

isopropanol, acetone, acetonitrile, tetrahydrofuran, dioxane,

dimethylformamide and the like; preferably isopropanol.
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' 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 at temperature ranging

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

10

13. A method as claimed in claim 12 wherein the addition is carried out

over a period of five minutes to four hours; preferably one hour.

14. A method as claimed in anyone of claims 5 to 13 wherein the
15 resulting mixture is stirred for period of 2 to 6 hours; preferably 4

hours.

15. A method as claimed in claim 14 wherein the resulting mixture is

stirred at a temperature ranging from 17°C to 35°C; preferably 20 to
20 25°C,

16. A method as claimed in anyone of claims 7 to 15 wherein the

mixture is cooled to 0-20°C; preferably 0-10°C; more preferably 0-5°C.
25 17. A method as claimed in claim 16 wherein the mixture is maintained
at the said temperature for a period of 1-24 hours; preferably 1-20

hours; more preferably 1-16 hours.

- 18. A method as claimed in anyone of claims 4 to 17 wherein the

30 solvent used is water.
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process of pulverization is carried out by using an appropriate device
such as a ball mill, a multi mill, a hammer mill; or a mortar and
pestle, preferably a mortar and pestle.
15
22. A pharmaceutical composition comprising an effective amount of

compound of formula I as claimed in any one of claims 1 to 3.

23. A compound as claimed in any one of claims 1 to 3 for use in the
20 treatment of both acute and chronic forms of rheumatic and arthritic
diseases and of all the pathological conditions originating from

metabolic disorders of the osteo-articular tissues.

24. Methods for the preparation of a compound of formula I
25 substantially as hereindescribed and illustrated with reference to the

accompanying examples.
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