-.o0il. Techni present invention relates to a process for the
isolation or ‘puritication of pravastatin or a pharnacol ogically acceptable
salt t her eof whi &fP'BF ocess conprises carrying out a step of extracting
“pravastatin and anal ogues thereof using an organic solvent having formnul a
CH3CO2R (wherein R represents anSp¢dfieatoup havi ng three or nore carbons);
relates to a process for the isolation or purification of pravastatin or a
phar macol ogi cal | y acceptabl e salt thereof which process conprises

per f or mmﬁc@s%ﬁmegﬁmrchﬁbﬂafbmaaaﬁ@rmos rities using an
i norgani ¢ aci d; relates to a process IU tion or purification
of pravastatl n or a pharnacol ogically acce t her eof whi ch process

conpris g a step conprising the dec@ﬁ%65|t|on of impurities
usi ng aﬁﬁ$ﬁ ﬁpa¢kpbase Further, the present invention relates to a

process for i speairestot %veﬂubhfrb’l'afb@ tDhPYesds Forth@iscRatRiipsr R Hidbaal |y
acceptabl e salt thereof which conbines two or nore steps selected fromthe
above- mftprmtatmmr_@eplwmpsologua@lh@cqep_tarbée paletereofiwiienprasesy el ates to a

conposi tion conprisin ravastatin sodi umwhich is industrially produced,
Sher o n CRTRSRE MV HBGIDG B oA e e POV ETAiS Pl A RS herdahy bf 0 306 or
I ess by r p(nH
SELR oan PUITL R s THMUTCHITOR friy Sl thbkocrtd &1 RS
P851351|-‘g?eﬁ);18§'(1ﬁg:ﬂ)ﬂeEnghEhe tcamnsk)atrelansm appeess farabh¢ oldtom-@/ 28. 03. 03 2

Background rt. Pragvastati.n is nd ich | ose s a HMG CoA
r educt adrified rlavpgpravrast&aﬁaﬁé apag ?glﬂﬂﬁ??@amagw @HLF@& ™ Hch( Kokai) No.

Sho 57- j%ép 56 Yol 415§s4§er?&¥r)m a %ﬁ;&éﬁfgﬁlg%we%cﬂﬂpgﬁhwlo? ll(‘l*){l)ltlesand

pravastdtin SOdI mis COITTYEI’ e as erapeuti c agent for
hyper | i pistignaminetgqniesdds and relates to a process for the isolation or purification of

;e3e??4“*>6tawnm nwmu tion Process for the purification of pravastatin

pravastatin or a pharmacologically acceptable salt thereof which process
comprises performing a step comprising the decomposition of impurities using an

inorganic base.

Further, the present invention relates to a process for isolating or
purifying pravastatin or a pharmacologically acceptable salt thereof which

combines two or more steps selected from the above-mentioned three steps.

Further, the present invention relates to a composition comprising
pravastatin sodium which is industrially produced, wherein a compound having
formula (I) is contained in an amount of 0.1% or less by weight of pravastatin
sodium.

\\\\OH

HaCﬁ/“\ 0y
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-0OC~~\OH O - ril HH3C O (E~ HCH3 /~/ 1CHs HO Many conpounds in addition
to pravastatin are known as HMG CoA reductase inhibitors, for exanple,
atorvastatin, fluvastatin, itavastatign and the |ike are conpounds which are
produced synthetically. On the other hand, although |ovastatin and
"sinvastatin are produced by fernentation simlarly to the case of

pravast aBaGkgreWe\Atr e prepared by one-stage fermentation, which differs
from pravastatgn. | to1t i repaf ed,! - r i on.

Nanel y, pravas rgy jf’ﬂn"ﬂt&sr{(; iaugﬁ?r?%()sl’ﬁ@ e‘ﬁﬁa}]tgfe’gg%g&%g%&r %{)%' g’lﬁ\ﬁl@‘raca‘;éfr %‘%‘l onin a
second sifbiRlr iR)HPaaesy Bﬂént\lf_‘)klbfb;ﬂfba%ﬁ pabli@dtidadKiokaf Né.'Sto $t-ep4d er ment at i on.
Na0OOC ~~~OH Na0OOC O HO ~ O /HPenicillium~ H300 H H300 H citrinumj CH3
CH3 CH3 (WSh4.8A6.227) and basdibe follgreimetfhemwulad Ho.oanglaprawantatin saskiwmris ed, nuch

nore unexpected | npurities e apt..to b r.oduced .t han .t he case of carrying
out  synt amengrahy) DR AR pEaBPius fel ol RS oos v imGefibn” <
respectively carried out in every ste i ta@s not possible to renove all of
the inmpurities ~~OH S / Chem~cal / Sa PO 37/ FP0137s

P851351FP- O137( PCT) / Enghsh transl at iHm spec~fi cat ~on/ t sa- g/ 28. 03. 03 3
conpletely and, in particul arQit is es ially difficult to renove the
inpurities in a large sc cultivatiop for industgpal production. On the
ot her hand, "one of tH#&G nmpgrtant@ fHa ors for producing a safe and
effective pharnmaceutical isdH oI y a Jughly pure product. A chemi cal

I F

substance i s obtained by produd Cesses such as a chem cal synthesis
froma starting material, the or purification of said substance
produced by an organi sm an#iQheTsolation or purification of said
substance prepared by a production utilizing genetic reconbination of a
cell. In general, even if any production process including a genetic
reconbi nati on pRAGesspbenddapdation to pravasidtianare khbwa bk tHNIG-cbhai n a
produced chemical substance having a purity of 100% because of the purity
of the stednetasryinhehitors,dbs exarpple; soviaslatineflvvastaiin, itasastatie andths, like

deconposi tion in %iohﬁ%ion onigu&ifkﬁatiﬁn steps, and the like. Further, in
the fielYeSPBREPHRYBL LGPERAUCEE PRY KR Yt hat it is apparently conmon
know edge in the technical field to which the invention of the present
application belongs that diagnostic agents and therapeutic agents

cont ai ni ng i npUnithd ethenbandhalthough lomasiatin abd sinefakstatin awe phidugedbys and
therapy._.ln conclusion, it is i rtant to obtain a prpduct being as highly
pure a [SEBSTBHER SRRyl e GRECORTRVESAID. Hip-ate Prepatoh Y 6Re:EREs (G- ke) |
(JudgIrenfern i, ifich 200 Iirork BEAASIITRYR thal s V(0L by GRHGLASR | nhi bi tor

A 1S
is a pharnmaceutical whose admnistration periodis long in order to

ef f ect i viehpentatien. t Nemeho lpestastatih sbdwal isiprepdrod By mikssbedlore it is required

that it is particul.arl high in_purity in qrder to reduce gny adverse
prﬁg%_concp step of R ¥ ¥ grs¥ s

a precursor which was obtained 1n a tep

react i on'$aRSEORRALIOH,!

fermentation.

Penicillium
citrinum

In the first place, when the microorganism is fermented, much more
unexpected impurities are apt to be produced than the case of carrying out
synthesis by a chemical reaction. Even though purification is respectively

carried out in every step, it is not possible to remove all of the impurities
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Accordi ngly, as described above, since pravastatin which is prepared by
-two-step fernentation contains nore inpurities than sinvastatin and

| ovastatin which are prepared by one-3step fernentation, the purification
step is particularly inportant, and studi es have continued to find
"processes far isolation or. purificatiaqn of.t hi ghl ure pravastatin by

[ enovi ngcotlﬂ'glefekbﬁ?cﬁtlp Qgr.tlcfhag’ %R%%Sé’ﬁf‘aﬂxyé‘:ﬁcﬁl?" ﬁ%‘ggv%gﬁt’mgﬁ‘reﬂ'/n?ound t hat
when IOrat\é?%%t@’éierbdlﬁvzﬂfdhdﬂé?%l@%iél'jb?od%‘ﬁbﬁ.t ep fermentation, the follow ng
conmpound (1) is always S /Chem-cal/ Sankyo/ FP0137/ FP0137s

P85135/ FP- 0137( PCT) / Enghsh transl ati on of spec~ficat~on/tsa-ig/28.03.03 4
co- produced, 00C~~~~~ HO O ,.~il.HH3C O.H (l) CH3.j~1 CHs_ HO-~ and
further, the Do OﬁngBﬂldedOB‘? of H@15@8&‘@nhﬁlﬁiq(r#@cpree%aﬁﬁaa@|z)ndi s the

hi ghest  apnng e RS ABRULLL1Ii6 %o Yhaflla BighIY PEERH0G T NG SHertied &

transformati oﬁtpto gl ve 1pra{vastatalmr]fe.l I%lv\}/teelcﬁer, g%bugh teel present inventors
have f oundbstanat is dbtaimedbyipnpdiuctiantprsedssesctuch @as atchemtiday symthesie fiiohea
above-nmenti oned corrﬁound l(I,) fromthe inp ri_%i es produced g ring

phar macetipitRgImFtah chs islation of pyEficRiionpt said sphyicy Asodueed by aist atin, it
has been Modbh & skl b1atiBn ¥ : z | nd (1) in
conpari S%I)régé\%é%'ag? nglrjlsla r?plglrliot?' eslﬁtc)zétzcg]ugg&:{(?s'iq%?% cgrbg ta?%d;PQIHSOWr regar di ng
a hydr oxproduciign atilizing gefietidrecampinaeivn iof acatlbons geierpl, @vés ifainiyn.
Accordingly, a process has been required which is not troubl esone and

i ndust r | BIOGYCHRERIPsESH IBEREINS et IeHMRIRA Y PLASASS 1s @dartedokt IYanage t he
product i yi S S Al I r rifi i on of
pravast aﬁténry%l{r?ﬁlcl%lg%pﬁ%rgﬁla% ‘I%ggfécﬁ?‘fgy]i lg%:lp%s% %@{:egﬁisgﬁgg (l)lplgy %m“ﬁ?{? which is
as hi gh se&alifedf hbipatinesf theebartihg nfatdridl, fthe thdoynpléte s o ghapaytioms)d
further, a sinple isolation or purification process which can renove the
above- nedtdonmeditioanpasalation pr purdfiesiioni stepsi gmﬁf) thedikee gdruathgstiathe. On the

ther hapd,, the followi ng pr e k f or. i fyi
Che- G B ¥ abaslh AR, B Gpa o R oo et nb RS Rl in B antsc.
Pat ent Apphhical fidla &b el ifverdNon dﬂiﬁ@f/fgselﬁedppﬁcmw}mgﬂhﬁt Publ i cation

relates to "a process for purifying a HVG CoA reductase inhibitor which
uses hi gfiageestisraganisentitherapeuieragentsopniginipg impuriHrSTGyAavedoct ase

7L SRR G RAC 4 GRELSD B 5655 1% BAL LR o proceos

| Chem ; 013 i ddat i f
poci | oot B e o aphy T e o B e B0% 8 op of

t he HVG GoAin &diset 8<6yp k)i ndgmedon Feb. dTh200MHknd, i sol ati on or
purification process of the present invention differs fromthe purification
process of the publication, fromthe viewpoint that it provides highly pure
pravastatin w FM&,QH? RiNGE-GEA FQIERRE SnhibAYE £ aSﬁHa?HﬁEaﬁfc%Phy’ by
removing the inpurities of pravastatin using an organic solvent which has a
f or mul a GhBECRImipvdtetionpeRod eplomgantosdarto @iffegliva)y demperhtheichglesterale or nore

carbons)_ such as n-propyl .acetat.e or n-butyl acetate, and/or. renoving

i npuriti BYehip lﬁ%ﬁ‘gﬁgﬁﬁw{&_‘&‘ﬁéﬁqlﬂﬁ : a‘a‘ﬁ 1§ B%F‘ﬁglﬁflé’%‘é@f ! BHHYIR OFYETi nor gani ¢

base. Fuid e diiPadyeFehdfondlio B dihigsflt [ On process of the present

i nvention "wni ch process conprises renoving conmpound (lI) to an amount of

0.1 %or less by weight of pravastatin sodiunf is not described nor

suggested. By the way, since hi gh performance |iquid chromatography

requi res | ar geAgeRiAingly, @s dgscriwsd\abave, sing pavastatiuwhichtis repgfed bivol ati | e

i mpuriti e| 1 hi [ ' I Ny e of a
O-B{eﬁgglgtgﬁnttﬂ%n Wéaﬁ)? h'zorg ?rﬁglgﬁﬁesI%ag sﬁ‘SHs?alfgl, ar{rhnloggstgt%?

| arge scale™p Ion. n SO S are’renove e sanples wll be

cont am nahesh ak phepab@l by wd-afep lfermhdiitatior, iespurfhlelitionte 1spare@ilays
environnental pollution and a | arge anount of distillation expense result
fr om t heimpastast, and sindjes haverantipued tes Gnd pracssseadenisglatighyor hi gh per f or mance

| i quid chropatogr i s,troubl esone. and i ndustriall | sadvant ageous, and
|t e annobupReR R RY gt P BRI LOY vor e Bemttied ™ o e
industrial isolation or purification of pravastatin.

The present inventors have particularly found that when pravastatin is

produced by the two-step fermentation, the following compound (1) is always
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Further, even if high performance |iquid chromatography is used for the
-industrial production of pravastatin, it is difficult to renove the

above- nenti oned conpound (I) which i4 the optical isoner of pravastatin and
to obtain pravastatin having the desired purity. (2) W99/42601 Publication
"This Publication relates to "an isolation or purification process by which
a concerrBPEYCHh| t ured broth containing a HVG CoA reductase inhibitor is S
/ Chem cal / Sankyo/ FP0137/ FP0137s P85135/LkKP- Q@87( PCT)/ Engl ~sh transl ati on of
spec~fi cat~on/tsa-g/28.03 03 6 MaffR&tedito frompH 4.5 to 7.5 with an
acid, then the HMG CoA reductase inhidgitor is extracted with ethyl acetate,
and after lactonization, if desired, it '/i/ﬁ crystallized to obtain the

HMG CoA reduct ase inhibit ha\ing a purity of 99. % or nore". The
purification process offs&he publ iQatign differs fromthe isolation or
purification process of the gugesentyiaveptHpn, fromthe viewpoint that the
purification process of the pub uses ethyl acetate as an organic
solvent in a step of extractinglpra! ati n and anal ogues thereof froma
concentrated cul tured brothHMN ch”confai ns pravastatin and anal ogues

br ocess S EHEEE B afloThHBRIAAD Gk B BRRuMR SRR DF B fas the "
fornul a GEREGORRoNENRE BhpuritidsOPhieh AR forAidd Aukink ndicrstRalNBtshgniafibg@o Or nore

carbons) such as n-propyl acetate or n-butyl acetate. Further, the

i sol at i agiveprayastafinc atioovevpr, adtbgughothetpresept iwgntors haremfound thdtfibisds hi ghl y
pure pravastatin . carryi out a st of deconposing t ifpurities of
pr avast at’ W‘Hﬁh‘?bsaﬁe‘fﬂgrgééﬂﬁ'cre Va té%%?%vf"gﬁn??{%ﬁﬁgm@uﬂggg,{r%ﬂjt a step of
_deCOWPO_Stthmbhﬁtib{f?‘WdhEé@&ut@ﬁg ﬁﬁﬁﬂﬂﬁﬁt@ﬁﬁpfﬁ%ﬁ&%ﬁﬁ o {Bidh@din USi Ng an

i norganic acid and/or an 1norganic base IS not described nor suggested at
al | in thighlyyhire petviastatinfFnhahbegn virg difichlito ocemove therabbve-aentionpd ocess of
the present invention "which [LOCESS. corTBri es renpvi E%PCO ound (1) to an
amount  oferepoung, (b iny compagison &iith-ether impurifies beeause dbigithaPrited Atmeescr i bed
nor sug J , I I i f) on process of
pravastgl??%]ﬁ?ns?%g crf(%gg&%lﬂétgﬁaér?pfﬁge gﬁgx#rﬂ{:thfeé%lg%?n?g'[pfr %‘ﬁd?%%\'/vever, inthis
Exanpl e, the purity of pravastatin which was extracted with ethyl acetate

remains only at 70.3%or |ess, and then,, although there is a de;cri ption of
purifying it udFRIIEIEHG ARIOFSHPRS DEAR reALied WA s nghironklesyme avd on or

purificat.i : I I I pravastatin
finall yaltggﬁ%lnﬁgg(a?%a};%{ta%%gé r@?@g%ﬁg}rbgﬁ\éfﬁ&%gﬁb%&ﬁ@q;& ,ah%%e ?@e not obvi ous
whet her prioghdtyvipud thp rsespa sarl tesulksinf isdlatiby op pludficsibnosf pravastatiitor

S:/ Chem cal / Sankyo/ FPQ137/ FPO137s P85135/ FP- 0137 ( PCT) / Engl ish translation
of spec-if§ pharmasplogicallyaseentable salt toya puEht Which ip gs high asdhafabtaingdest ed t hat

t he abov, t. i S hurdfi t - f 0.1 %or less
by wei grg "o it BAEHeEBYRAM R blehphS, 4 dubyE s BB {RFRE o, ot even

| ovast at putifisionip?eckst &Hich o4 @inited thé above @BnideHddi don@foudd.(B%ndr nore in an
Exanpl e of the gubl ication is truly obtained at this high purity of 99.6%
or nore ¢htdigi Hghlyrmowe pravasielic chart (Fig.4) of the final product, and it
has no credibility. (3) WO0O0/17182 Publication This Publication relates to
"a purification process for a HMG CoA reductase inhibitor which uses

di spl acement cHpRRLGESF AR, tROFbIRWIlEPFLsde8 AHCk@sen hPideeéses fobt ai ned by
the purification process”". The purifrication process of the publication
conpri sepurifyingthd BGaConoeduathseanhibdipr.aphy in a step for purifying the

HMG- CoA reduct 1.nhi.bi , t he ot her nd, .t he isolati.on.or
purification p@gggggg)&%b%ﬁé uBE‘g@m(JFWﬁ? %ﬁn%?&é“raéloflrfgﬁ?:hfﬁtéorburi fication
process Qb g&ql Yildi 6 06290) f romthe viewpoint that the isolation or
purificatioh process of the present invention affords highly pure

pravast ati n w ThisRublisatign sebates tor ‘Ganprooersdphypuri fytngial HMGACs Alredieteset

chromat ogr aphy, hy removing the inpyrities of pravastatin by using an

or gani ¢ SYIRHOEWVRIRR BstﬁﬁghPﬁ’éfO%?q?ﬁHHl“@-SWmt?mk?ﬂd R¥EFedent s an

al kyl grx%ﬁﬂgﬁaéé’in@lgor]%}%‘ﬁﬁta?ﬂedrwgle%mﬁgﬁ%&%gﬂﬁ@ssa’.s n-propyl acetate or

n-butyl acetate, renovi‘ng i npuri y deconposi ng them using an
i norgani ¢ acid and/ or an inorgani c base.

The purification process of the publication uses high performance liquid
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Further, the isolation or purification process of the present invention
- "whi ch process conprises renoving conpound (1) to an amount of 0.1 % or
| ess by wei ght of pravastatin sodiun5 is not described nor suggested at
all. Furthernore, even if displacenent chromatography is used for the

“industrial d i f _pr tati Bt bl . d it i
i 111 cul ShreBeRERRy R alBfERR Lt ENGCRA e Ao neopt i cal
i somer oby REAYRet Bidd) isofatid & Puraidagisn bY&dfeEP B thé/ frE&he fifvention differs

P85135/ FP- OL37( PCT)/ Engl i sh transl ati on of specification/tsa-ig/28 03.03

8 Furt hefromithe patifioaticr prouessfafdbe pabrliqation efemsthe tviwrpdihtrhat ite

abovenenti oned rification processes can be adopted by t.hose skilled in
the art Progides Righly BUte pRVASIEY WHRGH st ighaeriommeRehatflat ogr aphy ( HPLO
can be | u i ; : ol i edure as an

i solati gﬁﬂ %llrrlg%%??pfh?, bg ?%ﬁé%?%ggéslﬁdgr&és?g\?giﬁagﬁaﬁﬁéﬁk{r%?{y?%gﬁ HPLC uses a
packi ng sodventwhich HasarfirenuloCH4CO,Rriwheeeih @ngphesofts2h atkyl grawp ng a very
narrow di aneter, about 10 (1 x is added to a

gg 10-2 r’;g) of a sagglg

hi ghl y- phavdag thiee QOPFMCAPORS) Sish anaPhynd acefaty s PRWARGIRS. 3HBF r es about
30 m nut ﬂ{ﬂ&lﬂ . b QMG AN Y n extrenely
diluted %moﬁ%n, aﬁéf%}st‘%ggghggé%ectl fg%ﬁ fﬁgg?{%h%gd (%g%ﬂoﬁgﬁnade in the
anal yti ciabrgayiidease. col | ection is not practical. Further, a collection
systemis not attached to the analytical HPLC, and even if it is installed,
the renoval of solvent is required when a solid sanple is desired to be
obt ai ned. We | ytical | S.: f S0 jon or .purification of
pravastatin, g%%ﬂ?eﬁ’ntéeg lzgna+§%s%l§l%%§g5§85%etggrgglhéerderggréengl%\%ggeﬁor i sol ating
or puri filigh preieas t&hpiisdiaemedingonipbiund I)eraal amduie of 0% baldset , and
analytical HPLC is an unrealistic process for isolation or purification of
pravast aby weighhef praypstatin sodiyme|ig apt desgribeghapssugeastediPLC is i ndustrially

di sadvant ageous. Further, preparative HPLC cannot be said to be a procedure
suitable for the industrial scale isolation or purification of pravastatin.
Silica gel chrpyaogipRMteddth Perféanmait Yiqal Rasbidatfbraphyoreq@redMarge

chromat ography and fl ash chronmat ography based on the size of the silica gel
parti cl egyanbities pf solyentsané smettquantiveshef invplatibedupusitingipressnbtifenginuse in an
i ndustri @J} écal e isolati.on or hguri fifcalti on. The abgve- i Onlid conpound
(1) and GEHRFCOPMES RITESEUOY PN E3Fa111 3 laprseirala e “‘Etb"“oge%ﬁ%r‘ ted using
vari ous CNaTRERICARNEE Sthe Rithp @ MRAWE ohtamnattidviPihiaveRBR at ed from
pravastatin because the above-nentioned conpound (I) is the stereoi soner of
pr avast aimpuritRecr yeldiiénatlyt sepipus snuimonmental paliutom gndra fargeasmountprfocess
which is .vvi.ﬂel. used in t field of pharmaceut.icals. However, although
recryst afisiila] ?an?age espiiEm &g yssa{id Jaraerstraat} vAs.

P85135/ FP- 0137( PCT) / Enghsh transl ati on of spec~fication/tsa-g/28.03.03 9
been used, it has not been effective for selective isolation of the

above- nent i oneAcowdgiydigh perfdrimzince bgeididhesmprogvapdiyas kroublesemewature, from
pravastatin and for inproving the purity of pravastatin in a conmposition to
a desi re’dldP%t\rﬂéﬂy disedkepiagroys mnd lit§g‘F%§’ttiE’6r‘P°B$‘85f&Fiit?i EARTBFESSIUER Ees such as
gas chr ouptAn AR e ARsthafidoldiRhl AR BEBRpRAASLART €d. both of themare
separati on procedures Baced on the 'size diffefence o sanpl e nol ecul es, and
both require heating of sanples, However, since pravastatin is apt to be

deconposed at its nelting point, these cannot be used as the isolation or
purification pF'aéléfgsf?vqnu?hw@rnerﬁwﬁn?ef liguidichrorgatography ioyeed o theoned
isolatio DUl i ' . t I i .

above. nemeREALPlockEAt FpRYRERE TP e RS GRAE Sthol Blnd BRE-ModolReg. |

decr easegbmpuiidd\@y whithea® thd optital onidn@f peavaetatih@ndltd wblaww pravias@tiat i on or
purification processes descri bed above are used in conbination, they could

not be ahgpringthesdasied purtivi ng t he above- mentioned conpound (1) to an anpunt
of 0.1 %or |less by

(2) W099/42601 Publication
This Publication relates to “an isolation or purification process by which

a concentrated cultured broth containing a HMG-CoA reductase inhibitor is
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wei ght and being applied for the industrial production of pravastatin.

- Accordingly, there has not been known at all an isolation or purification
process which can provide a highly pére pravastatin by renoving, in
particul ar, the conpound havi ng the above-nentioned fornmula (1) which is a

“substance.r e Lav I ' ' tivity of the
st ep. DI%&S%%E@@OPF&%%I WE?H‘WQ%‘?’S@%HW%{%@%%% i ntensively

st udi ed jahphar PGatictedalitk efi30 atdthteNakdaftér 1attogizatian asidadited, itded as a

result, have found an isolation or purification process by which highly

pure prargsaldizedtq phteincthaBIM Gh&pArrgductpser inhipiter hgwings piithed 89.6% obt ai ned,

further, an igolation or purification process for renoving inpurities which

i ncl ude ¥HB°Ebove- nenti oned conmpound (1) which is an anal ogue of

pravastatin, from said pharnaceutical conposition, and in particular, an

i solation or purification process for renoving the above-nenti oned conpound

(1) to an anoukie pirificatiofpoecedse of theypubdicghion differs feasthetiselatiamdr have S

/ Chemi | / kyo/ FPA 37[ FPO 137s. P85135/ FP- 37(PCT) | lish t | ati f
L ool e R AAER bFposn O e pIesent vEnaT e R L reAn iR B ont | an he " O

present 4 pMRALLAPrERSRbLelibliCation ukdsRiINE A8StateOls dnSGHoatit @BIveht R4 1 fi cation
of pravastatin or a pharnacol ogically acceptable salt "thereof which process

conpr i seseppef ¢xaraviing paavastatinantianaloghepthaved et a canceraradddeplsged her eof
wi th an organjc,solvent having the fqrnula CH3CO2R erein R represents an
al kyl _grtﬁﬁg1 WQW&Q”W‘F%@*‘B?SW& %“‘E%‘Fag%ée)s;th?rﬁ? W%Pé&@éaf or the isolation
or_pur i fuxabdafigh, REBIASI AR 1t ARMORAIRGSabE hAReaRiabl e salt

I C nmposi ng

t her eof prlocéss conpri ses dec impurities 'using an inorganic
aci d; angvémjonfuges at@sgani©solvée wisioh &hs dre formplar CHECALR ¢whedeirpRavast ati n or
a pharmacol ogi cal |l y acceptabl e salt thereof which process conprises
decorrposr.eng%w%@niai/kyégrw haying thregpymerecashers) spelpepBeRylsfates to: (4)
A proces J-Bﬁt FPget£t§ol ation or purification of pravastatin or a

phar macol ogl cal y acceptable salt thereof according to (1) wherein Ris a
straight or branched chain al kyl group having 3 or 4 carbons; (5) A process
for the isolation or purification of pravastatin or a pharmacol ogically
accept abl e salFurthesrthefsodatias or pigification procesp ef Biepresens inveatigRopy| or

n- but yl QUp:.. A process. for the isolation rify L on of

pr avastaﬁ%ﬁgPlé'?)bﬂ‘érrergg‘éq%gagllncgyIC%/ 8@e°8¥§t§?e %tg etcgﬁwgfc‘fél fq 1;léatccor ding to (2)
wher ei n giduditied OF padViaStadifiivdingSanPiNe SRR Adid afdMir adMebrgdnic Aasd, daess for the
isolation or purification of pravastatin or a pharmacol ogically acceptable
salt t hestepbf decvombising the inpyrives ¢ Ghe WG Ca At igdugipbe inhithor gedgasosi ti on
step usi.nﬂ an.ino&ga&i c acid is in the rgn%e. from 2 Lo Fe. It:uhtih?lrlermre t he
present THEMSG BAT FRY'EE 83 ‘?068““1‘83"3% I5gL deTTbs PR Fugaesiedd 6t 18

purifi caﬁdm{&aggn.pravast atin or a pharnacol ogically acceptable salt thereof
whi ch process conprises performng a conbination of an extraction of
pravastatin and anal ogues thereof with an organic sol vent having the

formul a CH3CO wherei.n R.represents. an al kyl .group havi ng .S
/ Cheni cal / San hﬁo@ﬁ?%&@%@@)‘ﬁwﬁfg?(%Wr/%ﬁ?@ﬁ%‘f&flf’ansI ation of
spec~fi caphieRpte@sdtABpHsesdBmoving compound (I) to an amount of 0.1% or less

by weight of pravastatin sodium” is not described nor suggested at all.

Certainly, an isolation or purification process of pravastatin is described
in Example 3 of the Publication. However, in this Example, the purity of
pravastatin which was extracted with ethyl acetate remains only at 70.3% or less,
and then, although there is a description of purifying it using chromatography
which differs from the isolation or purification process of the present invention,
the purity of pravastatin finally obtained is not described at all. Accordingly, it

is not obvious whether highly pure pravastatin is finally obtained or not, and

S:/Chemical/Sankyo/FP0137/FP0137s P85135/FP-0137(PCT)/English transiation of spectfication/tsa-18/28.03.03



11 three or nore carbons) and a deconposition of inpurities using an
~inorganic acid; (9) A process for the isolation or purification of
pravastatin or a pharnmacol ogically adceptable salt thereof which process
_conprises performng a conbination of a deconposition of inpurities using

: _. SHNER L 2 m: ! D nani ¢ bhes:
and ( 102800l L Bot Sugaerted tnat i g epfhsttioned omhopsd [ iR BB or o
phar mac ol,0f £Rbin o?@?l_@l?ro‘i‘l?%s@ b%&béigﬂt"'@fﬁﬁ%as‘fﬂihﬁh process conprises

perform ng a conbi nation of an extraction of pravastatin and anal ogues

t hereof with an organic solvent having the fornmula CH3CO2R (wherein R
represents an al kyl gro havi t hree or re carbons); a q)le?gorrposition of
impurities usiﬁﬁ‘%‘i Ffo‘al‘g%?ﬂ%&toa ligve thai exey V&ﬁi%gidle?‘a)fpegftoi urities using
an i nor gaili6-RasE hidh KRy AP9Y. doe bR IR iPak B Proisae Sbfigliidnie 10l ation
or puri ?(?dgalt%fegn oplgg{lgl{/ragﬁjatg?n or0 a pﬁar ?raco%rg |lcal ﬁyiacéepltoabﬁe salt

t her eof tadlyabtiingd atoth{sBighmpufity 6 9N @i moie judgmgdtomitighHPLC dlrannched chai n
al kyl group haying. 3 or 4 carbaons; ( 12).A.process for the isolation or
purifi cafi®f) of ths fingheroduch a9 16hanng seddildyi cal Iy acceptabl e salt thereof
according to (8) or ( 10) wherein Ris a n-propyl or n-butyl group; (13) A
process for the isolation or purification of pravastatin or a

phar macol ogi caf3) weooapt 8bPabkadtiont her eof according to any one of (8) to
(12) wherein the inorganic acid is phosphoric acid; and 14) A process for
the isol ati on biis publieatian iebpieoio rrwHitben prefesalqs ol odfyi cal | y

accept agJeﬁuét‘Z‘Letinﬁnfbef{o‘%g{heig}?ﬁg’e,fsddi%aée%e%%h}’o'ﬁ?até?ériaéﬁx} gﬁ(?%%flﬁlg- fgrein the pH

in the deconposition using an’inorgani c a ange from2 to
5. In addidhétass inhltBtRodseRdd by uRurifitatieh gkees$0: ( 15) A process for the
isolation or purification of pravastatin or a pharnmacol ogically acceptable
salt thereof which process conprises performng a conbination of an
extraction of pravastatin and anal.ogues.thereof with an organi ¢ sol vent

navi ng. the  or T kgDt DL R D ica aE ERmotsds it RSt BeRlovi ng.
three orcHiBmatdpdd f)a A& et ﬁ?ﬁgﬂ’%‘iﬁé HINGG-CS A kdBRieEdsE i@ibiSd. NORN | norgani ¢
base; S~/ Chem cal/ Sankyo/ FPQ 37/ FPU 37s P85135/ FP-0137( PCT) / Enghsh

t r ans| atthewthdr hapdcthe iigaddloon oxspuryfi@8iodHrodss of thepresent abieptionidaffers t o: (16)
A process for the_.isolation or.purificatiop of pravastatin or a

ohar macol o LS PH fSRIpPEREFE Gt phisaion, RomuBvig Raint h8) Menerein R i s a
strai ght;sgratiBh d0 pUAG &M Bro%leé‘s\/éf_ t8E BHR RGNV tich fforfs ﬁ?grhl?ﬁﬁ%e and ( 17) A
process for the isolation or purification of pravastatin or a

phar mac gpregastatin withovepting hey slromatdgraplof inabadmgldisplatemért5) wherein Ris a
npropyl cilr n- but yl g{)ou‘?. I.n addjtion.the present invention also relates
to: ( 189 rﬁmﬁFo&égg” Bremewng i IRREHISS Ot R YasttRAYSHIRg 2Pt ati n sodi um

whi ch pr ! i f hat t he
Quant i £y SFRnARCERASER RHR O CORT FRHEM R seprBtfAt My Buby 2 o 0y

wei ght ofavilgetheaot mbye cdrbpns)\sact as hipropydiacetatyyornebatyl aéetmer dal/os ng a

conbi nation of an extraction of pravastatin and anal ogues thereof with an
or gani ¢ 'SHIAVERE IMRHAtRS REeCPBIPRSIng LI GepIe QRersenis #01d apd/eEant s an al kyl
gr oup hainioF%nw"}SagE or nore carbons) and a deconposition of inpurities using
an inorganit acid; NaooOC (,~\OHHOO'"''~/ HH3C O(n HCH3 /~~ I CHs HO\ ",
(19) A process for the isolation or purification of pravastatin sodium

whi ch process conprises renoving a_conpound of formula (1) so that the
quantity of thidudinspibgngplation e punifacation frecqss @fithedpreseny Invemdion | ess by

wei ght of {.h uant i of . pravastatin sodi dm by nean performng a
condi nat 1SS PRAR Bt bR B R e o AR R R e and @
deconposky weiph@bf brivdstatih 85diugi i@ ndN déReibednbE s Sted ANAN1S _

/ Chem cal / Sankyo/ FP0137/ FP0137s P85135/ FP- 0137( )/ Enghsh transl ation of
speci fi cahon/tsa-g/ 28 03.03

Furthermore, even if displacement chromatography is used for the
industrial production of pravastatin, it is troublesome, and it is difficult to remove

the above-mentioned compound (I) which is the optical isomer of pravastatin.

S /Chemical/Sankyo/FP0137/FP0137s P85135/FP-0137(PCT)/English translation of specification/tsa-1g/28 03.03



13 NaOOC ,.~~-OHHO O ~'il HH3C OHCH3 i~1 i CHs HO-~ (20) A process for

the isolation or

purification of pravastatin sodi um which process conprises

renoving a conpound of fornmula (1) s®& that the quantity of the conmpound of
formula (1) is reduced to 0.1 %or |ess by wei ght of the quantity of

“pravastatin sogi
a pravastatin
formul a

ans of erform ng on of an extraction of
ko BB 2r BHEPERHSH Piorcssts SRS heRb i havi ng s he
M}?Ja?ibﬁ J&Ws%ﬁ%%d@ﬁteﬁ'ﬂ&%ho&r Ml@e&‘ﬁlvﬂh@glrtt lpsree or nore

carbons); a deconp03|t|o of inpurities using an inorganic acid; and a
decorrposé)tanqﬂe tahal:ytrpalrhn gh peessige hguahchroovategnaphyb@R.C) eanteH H3C HO-~~"

preferably re
pravast aficRte

br anched &hﬁéd?lo"ﬁ'

i sol ati of of puri

sto (2 rocess for Iatlon urification of
m Mﬂfﬁ?ihﬁlﬁgls(noié)pré"r“c@&%“ e ﬁ“li’s‘ﬁgt‘ 8t rai ght or
é&esgrf&“;ﬂa 2¥Ade 3A9£1?rﬁczﬂq{| : %ses(zgacw%g)wﬁ af Or the

I cation of pravastat m according to claim (18) or

(20) whedemetdr dfst.Gumm praoleygthart 25-dmif ydvigg awpry fa2R)w Aigmaierabodtd t he

i sol ation or purl

(18) to prat) xm%r@g}pﬁmemmlemmeé ta @ ehly-prvsypralsma @

fication of pravastatin sodi um accordi n? to any one of
@ §Yery24) A process

one of (1T P e RSt Bl S RURBLEBLER TR MRER RS on ™™

I nor gani goaCthg cofunh it ﬁ%nr@(@%d‘l%ﬁﬂht%dtsﬁhﬁmnaﬂﬂi §ithough detection of

/ Chemi cal / Sankyo/ FP0137/ FPO137s

85135/ FP-0137( PCT) / Enghsh transl ation of

speci fi ceoropdnents epndg: M3d©B the analytical system, collection is not practical.

Further, a collection system is not attached to the analytical HPLC, and even if it

is installed,
obtained.

pravastatin,

the removal of solvent is required when a solid sample is desired to be
When analytical HPLC is used for the isolation or purification of

500 runs of analyses and 250 hours are required for isolating or

purifying pravastatin needed for making merely one 5 mg tablet, and analytical

HPLC is an

Therefore, 1

unrealistic process for isolation or purification of pravastatin.

t is clear that analytical HPLC is industrially disadvantageous.

Further, preparative HPLC cannot be said to be a procedure suitable for

the industrial scale isolation or purification of pravastatin.

Silica gel chromatography can be roughly classified into column

chromatography and flash chromatography based on the size of the silica gel

particles, but it is not expected to be a procedure suitable for use in an industrial

scale isolati

on or purification.

The above-mentioned compound (I) and other impurities have actually

been tried to be separated using various chromatographies, but compound (I)

could not be separated from pravastatin because the above-mentioned compound

(D) is the stereoisomer of pravastatin.

Recrystallization is an isolation or purification process which is widely

used in the field of pharmaceuticals. However, although recrystallization has

S /Chemical/Sankyo/FP0137/FP0137s P85135/FP-0137(PCT)/English translation of specification/tsa-1g/28.03.03



14 (25) A process for the isolation or purification of pravastatin sodi um
-according to any one of ( 18) to (23) wherein the purity of Pravastain
sodiumis 99.5%or nore. Furthernore% he present invention also relates to:
(26) A process for the isolation or purification of pravastatin sodi um

whi ch pr ONRL r L - £0 ) L hat the
quant i {yon BrE R SRS FRELT for SRRAFE R s e Bl Bt ' o)
wei ght  oforhpsindU@ Which redenibiley/ piaibvadthiin SPstrutuRy froRapavadtateah®fsri Ng a
conmbi nation of an extraction of pravastatin and anal ogues thereof with an

or gani ¢ iseproeing thepunty effpravastatin ia CHEOBRRI¢MWe: desirel lewgdr esent s an al kyl
group having three or nore carbons) and a deconposition of inpurities using
an inorganic base. Na0OOC,. ~~-OHHOO ~"~ HH3C OH CH3 /~~ | CHs HO~~~,
preferably rel R_Itﬁéuél%thé@i&laﬁoﬂro@‘gﬁﬁﬁcﬁt%n pRReéseOkaH AngRr purification of
pravastatin sodiumaccording to (26) wherein Ris a straight or branched
chai n al ’ybmgtagngphyaanidrdjstilasionhaygbigom songidgrd,oqth of duum firer sephratiogol at i on
or purificatjon of pravastatin.sodi um accqrdi o (2 erein Ris a

o o opy PERedHEy Bae RAR s2kdiireistss R Sile it hETholl BaRkR or

puri fi cafd.@ReYr sBipiast Mowbvep itbd REERIANE abPtABY dQdgpdsed 36ks t 0 (28)
wherein the purity of pravastatin sodiumis 99.5%or nore. Furthernore the
present maktegtpoont, tlesatamat be us8djs theasolpten b purificatpmi mrionesspr avast at i n
sodi um which is industrially produced and contains a conmpound of formula
(1) the quantity of which is 0.1 %or |ess by weight of the quantity of

pravastatin sogj 7%%%2?1%‘&%%%%&%55&1&7&5 OAAdR of purification o .

P85135/ FP- 0137( translation of spec~kcationltsa-g
processes is repeated for removing the above-mentioned compound (1), the yield

15

of pravastatin is resultantly decreased.

Further, even if any of the conventionally known isolation or purification
processes described above are used in combination, they could not be a process
for removing the above-mentioned compound (I) to an amount of 0.1% or less by

weight and being applied for the industrial production of pravastatin.

Accordingly, there has not been known at all an isolation or purification
process which can provide a highly pure pravastatin by removing, in particular,
the compound having the above-mentioned formula (I) which is a substance

related to pravastatin without lowering the productivity of the step.

DISCLOSURE OF THE INVENTION

The present inventors have intensively studied a pharmaceutical
composition containing pravastatin, and as a result, have found an isolation or
purification process by which highly pure pravastatin (preferably having a purity
of 99.5% or more) is obtained, further, an isolation or purification process for
removing impurities which include the above-mentioned compound (I) which is
an analogue of pravastatin, from said pharmaceutical composition, and in
particular, an isolation or purification process for removing the above-mentioned

compound (I) to an amount of 0.1% or less by weight of pravastatin, and have

S /Chemical/Sankyo/FPOI37/FP0137s P85135/FP-0137(PCT)/English translation of specification/tsa-1g/28.03.03



NaOOC ,.~~-OHHO O ~'~/ HH3C O(n HCH3 /~/ ICHs HO-~" preferably rel ates
to: (31 ) A conposition conprising pravastatin sodium according to (30)
which is industrially produced and cpmtains 99.5% or nore of pravastatin
sodi um (32) A conposition conprising pravastatin sodiumwhich is obtained
by isolation or purification according to any one of (8) to (17) and

cont ai n<COMIBIEP SRMBresSFNtABYFRICE- (1) the quantity of which is 0.1 %or |ess
by wei ght of the quantity of pravastatin sodium NaOOC~, ~~CH O - ril H H3C
O(n HCH3 n1 ICH3 HO-~", (33) A conposition conprising pravastatin sodium
accordi ng t o Thdpyeseheim@eniéheelpes td:y of pravastatin sodiumis 99. 5% or
nore. In the present invention, "pravastatin and anal ggues thereof' neans
pravast dtl) n HapTasEssAfor ésokafion ¢nnurifiratign of Rravasiatis gr ahaymagalegically e sal t

t her eof ' . e

above- rns\ar(fi&1 ?@ﬁ@gr@g#ﬁ%ﬁ%r\?b@,&ﬁgﬁé%ﬁl&%i&gﬁryﬁ%gé%’é{rg%@l t;‘or exanpl e,

t he abovgav@pdtinoarbartdgres fitkréd ) withan begamenidloe@daving the formula

/ Chem cal / Sankyo/ FP0137/ FP0137s P85135/ FP- 0137( PCT) / Enghsh transl ati on of
speci f i cadadrDeR dwhepersRagpigsents ag alkybgrqup-hawngHbres or mpracaaenshy H (B) CH3
n~ | CH3 The isolation or, purification of .pravastatin or a

phar macdPogi daPicpSston Jfe, Bpistdh or wif e LRGP A 20t ol ned by the

i sol at i Qhaffalbpichphé@ptablOsASHRFcoTORGEN PRGN Pridel Ueédniposing ul t ur ed
broth containing pravastatin obtained after term nating transformation

cul ti vatingwrities asingraatiadrgpisracidieandy cel i um by a filtration and/ or

centri fu@?ti()/{] met hoﬁd ccor i.nﬁ to a conven#i onal nmet hod, and then
concent ra@d ed “t BrOSEYSAOh e 'SBIRELROF RUBGCRYY B RFYRyaLn PBd

pharmacologically acceptable salt thereof which process comprises decomposing

impurities using an inorganic base;

preferably relates to:
(4)  Aprocess for the isolation or purification of pravastatin or a
pharmacologically acceptable salt thereof according to (1) wherein R is a straight
or branched chain alkyl group having 3 or 4 carbons;
(5) A process for the isolation or purification of pravastatin or a
pharmacologically acceptable salt thereof according to (1) wherein R is a n-propyl
or n-butyl group;
(6) A process for the isolation or purification of pravastatin or a
pharmacologically acceptable salt thereof according to (2) wherein said inorganic
acid is phosphoric acid; and
(7)  Aprocess for the isolation or purification of pravastatin or a
pharmacologically acceptable salt thereof according to (2) or (6) wherein the pH

in the decomposition step using an inorganic acid is in the range from 2 to 5.

Furthermore the present invention relates to:
(8) A process for the isolation or purification of pravastatin or a
pharmacologically acceptable salt thereof which process comprises performing a
combination of an extraction of pravastatin and analogues thereof with an organic

solvent having the formula CH3;CO,R (wherein R represents an alkyl group having

S /Chemical/Sankyo/FP0137/FP0137s P85135/FP-0137(PCT)/English translation of specification/tsa-1g/28.03.03



The pH of the concentrated culture filtrate thus obtained is adjusted using
-an acid, if necessary, and then pravastatin and anal ogues thereof are
extracted using an organi ¢ solvent suth as ethyl acetate which is hardly

m scible with water. For exanple, in W99/42601 publication, the pH of a
concentrated cul turebfi Bt rate cont ai.ﬁi ng-a HN[-Er. CoA.reductase.inhibitor is
adj ust edDfS qrBRRe£250qns) 9nda AgFIpposiien, of Enplriesisige anMoLsanic adfly  ang
then is @tr%}éﬁ&ew fol ted R¥1aridh Ok Pubifichic 88pAVAadEr gnal ogues t her eof

t hus obtained are collected from the above-nentioned extract according to a
convent i piraimacebd picdlly Eorepeabierpd] ethetdod vab oy pracesst commprises perfaoninigsa washed
wth water, .a sat ugéat ed aqueous sodi um chl oride solution,and the I|ike,

sodi um HIRRIRALRN Pia deRARPRSHIHRL RIS UsgRneRPrEaRtq Al ARG phase

separ at | Qi AR stdn drfpaHtiet BsiAb bR ifor@Inid ¥4sOUnasol ution of the salt of
pravastatin as a reverse extracted aqueous |ayer. The salt of pravastatin
obt ai ned(16an Aprareysfoalthe wothtioh od parifiedtiol bEpavysatuh br 2ati on which is

carried qut according to necessity can he carried out as described bel ow,
accor di d&l%aﬁﬁégﬁll)ﬁaﬁ%emﬁf‘h?% FPIE%Y%JZ el pipcess comprises performing a

/ Chem~c / FR- Fr il ation of
speci fi ?a({ﬁﬁlﬁt{ (g[{agfgg{%%&%@%ég%%r%%§%ﬁg‘vaﬁ ai a%%ﬁéggﬁa%ﬁnol 65@%“%5§am C

synt het i @ledig Masing)thé fermutx @R 0O, Ra(Wiepif FSrepessenishachlkyi gdohyprhaving

Encycl opedi a of Industrial Chem stry, Vol.A24, 5th edition (1993), pp.
437- 505] thrgeson IRarecGaykng);| 4 depopmesHmRfdmpusitics Raifg|ag, inpigatkaci n can be
obt ai ned, a5, g LIS AldY S8R MEYATUNH AN RNAD C sol vent and water to
t he corrposﬁh e ot pravas &inor-a phar 0| ogically acceptable salt
thereof, dissolving it by heating, and seeding with a small anount of the
pravastatin salt. The organic solvent used for crystallization is, for
exanpl e, an alpefraably relptesdear bon such as hexane and heptane; an aronmatic
hydr ocar such as toluene and xyl ene; .an gester such as nethyl acetate,
oty acdih KPR fof EREIERE LR ERRa i PSR BeR® o Gany ¢ aci d such
as acet i ghaflabologitahl 66OPtabie! 6t ARrébTtabaftaing RIBRBL10) WIRFSRFOH a

i sopropanol, n-butanol, isobutanol, tert-butanol, isoanyl alcohol,

di et hyl esteightyardiranchied cbaiol alkylgroes haohg 3oridetasbenssuch as acet one and

t hyl | t : t her. h dj.et hyl t oo di - | t her,
Tot 1 Ly ¥ | ARS8 T s Fiauis pyemisalieh A iradelio pbhey voor " di mat ol
et her; a&ﬁﬂi‘a@@log%ﬁhyﬁécécg%ﬁmgalgﬁxer&jf%é&mﬁgoﬂ'or@%gﬁm)@ﬁ@éiﬁm gcgtam de and

hexanet hyl phosphoric acid triam de; a sul foxlide such as dinmethyl sulfoxide;
or a m xegromil ventbwyl gmtpr and one or nore of the above-nenti oned organic

solvents, _A m xed solvent.of water and qgne or nore.of the above-nentioned
or gani c g&h%?&"‘i“? tﬂ’ég%fsa tion of pircatian Py RIAVaYRURQF &y and one or nore of
organic ih§ nore

or of or apy R g a1 L KPP Ecor Bl e e @R, ¢ pst

pr ef er abwherelhtheiinodgahicaidis ghospliorécaddidyamdr ocess of the present invention

starts with the conantrated pultureTIiLtrate obt ai.ned according to a
convent i ddl ArYssEs foxibe tsqlatiop,qrpagification of pravagatig Okehy| acetat e but
usi ng an i i r Egﬁ%g&gﬁ ( | represents
an al kyl plgirrg%gbﬁﬁg:?’lnlg%? %erpg%\{%?g%ﬂr%ge({:%rc g%pr(\ls I'n the escpggj (;F#al?’ ol ating or
puri fyi nghprey etpH imtherdedompasitiBvg Gtepaistigd ary inde adidgs gatte rahgy eof . The
"al kyl group having three or nore carbons” in the definition of Rin S

| Chem~cafte®ahig®/ FP0137/ FP0137s P85135/ FP- 0137( PCT) / Enghsh transl ati on of
spec~ficat ~on/tsa-ig/28.03 03 18 the above-nentioned fornmula is for
exanpl e, a group such as a n-propyl group, an isopropyl group, a n-butyl
group, an i sqhutyitiof! tHépresens afreatiby reldfe®, a tert-butyl group, a pentyl
group, an isgkentyl ?roupz a 2-net hyl butyl group, a neopentyl group, a

1- et hyl ptldpy| A grangps Lo thewplatipnarpuriivationloé pydvagietner aa 4- et hyl pent yl
group, a g3-nethyl pentyl gar \ 2- J pentyl grou a 1-net hyl pentyl
oroup.  apaargotbeRaly Bee P sup ereS witih Rtoksr BT scs hezfpTmine »

1, 1- di megdnibidfivh of bR eRtradioh o (vt 2 HalSHu@Y Pherfoflwith dhHeganié but vl
group, a 2,3-dinethyl butyl group, a 1l-ethyl butyl group and a 2-ethyl butyl
group. Asdvertilghingdghe formmdh&H €HXR(velidegin Ryrepresentsvamajkgl group hasitigons i s
preferable, a straiggt r Hra ched chain .al kyl..group having 3 %r 4 carbons
s f ur ¢ EFesPLaraEiTeons) aad 3 despmapsiHon oS dBPRHNES Vst A3 inqiReis bhseinpst
preferable. Further, the isolation or purification process of the present
invention is also characterized in conprising a step of deconposi ng

i mpur i t i &&hegfcal By’ BROT3AFROMBIUS | PRYIIHFP-0t HECT &M tranglptidn of spexaifcoion/tep-1828@Pp030f
deconposing inpurities using an inorganic base, in the isolation or
purification process of the above-nentioned pravastatin. Wen two or nore

Y " o o, o o o M. o 4 o o, o, T



step of extracting pravastatin and anal ogues thereof using an organic

- solvent having the formula CH3CO2R (wherein R represents an al kyl group
having three or nore carbons) and thE step of deconposing inpurities using
an inorganic base, (c) a process for the isolation or purification of

" pravastatin or its pharmacologically acceptable salt which conprises a
conbi nation of a step of deconposing inpurities using an inorganic acid and
a step of decoypRsiyigrdigReykd:.ti es using an inorgani c base, and (d) a process
for the isolation or” purification of pravastatin or a pharnacol ogically
accept alfli6) s procbssrfeothensdlation onpniifiestion chpravasistioor af a step of

extracting pravastatin and anal ogues .t her eof usi n organi c, sol yent
havi ng tHBIMacHpgsa piab m?&ﬁoﬁa?%g%éﬂt@gﬁwggﬂe@ﬁ lﬁﬁéﬂﬁ‘all?gvi ng
e OlorBafiRA ARy hEyS hEAngh HoroiBaRt ARy Tourl L1 es using an
inorganic acid and a stepg o econposing Inpurities using an inorganic
base. Tha7pt eppkesicfostpoisohgoh lve purifivatidn eSprabapativassatin or a

phar macol ogi cal | y acceptabl e salt thereof using an inotrganic acid is
carriedIﬂﬁﬂnﬁﬁﬂ9&@a%yé@@ﬁ&@kbﬁﬂhﬁ@gﬁﬁécﬁFdﬁﬂtPﬂé?lW geVERUS @dref erably, in
the pres ) U itions in which the pH of the solution of
pravastéﬁ?ﬁﬁénggghggﬁggblogicaIIy acceptable salt thereof is adjusted to 2
to 5 (preferably 3 to 4). The "inorganic acid" which is used in the
deconposition of inpurities by an inorganic acid is not specifically
linmted, so Iwadditienithe presenddaveionrnlsonisiaanioc acid in a usual reaction,

but for npd €. i no ni ¢ ids_suc S L obr om. i.d, hydrochloric
aci d, sﬁégr i&p?c?f%f, fr"g_ ecﬁf’% °e 05&“8%"%‘_#1%‘2% r(r?iiwclzsqge(l:’is’:8(?(ﬁ gﬁldwﬁll%g ric acid can
be used.BhaSRBAIEeAfdntbQfig & ebiipblifid B FeinN £ (ke tiedt ald guarditg opfiRSPhori C
acid is nost preferable. The reaction tenperature and the reaction tine in

t he decorppasiunded fofmulaDris rédssedyo A % nolegahy sveaghtdbfdbpawnentsy of he pH

val ue. Basi cal | when the reaction tenperature is.low  the required

eaot orpteyfeitsadi By es ot Gmir peobiefeb el Ssupdfa &' B g, the
requi r edyheagtiPihd Afilto lfestmer@@f@harah-orgﬁﬁc SNIER il el fBAREIAON _
tenperature is 20Cto C (preferably, 40C to 60C), and the reaction tine

i s one NCHEOR ¢wberrouRgepyeseriteanlallgy] ghoup myvies three g0meracarbeis) agd

/ Chem cal / Sankyo/ FP0137/ FPQ 37s P85135/ FP-0137( PCT)/ Enghsh transl ati on of
spec~f i chfl fOHHOSHIqNQIIFIRYEINGS USINGRRPTEANCACIS ner t” sol vent” used in the
deconposi tion of inpurities by the inorganiyeHacid is not specifically
limited so long as it is used as Ma@@Fveny, exanpl es include al cohols such
as net hanol, ethanol, n-propanol, isggropanol, nbutanol, isobutanol,

t ent - but anol, isoanyl al cohol ,Qdiethyleée »Hglycol, gl ycerol, octanol,

cycl ohexanol and net hyl cellosolve; water; or a m x sol vent of water with
t he above-nentioned al Bghol s pre ly water or m xed sol vent of water
wi th the above-nentioned al 5 D8, preferably water or a m xed

sol vent of water wi th ethanol. ¢ reaction, pravastatin which is the
desired conpound is collected f{. f eaction solution according to a
conventional nethod. For ex e, an 0rgani ¢ solvent such as ethyl acetate
which is t mscibl i th ter is ded he or.gani c.sol vent |ayer

cont ai ni )t i pircert Ba o pliog or ohclisaics ebPvANIBE sOLRR VERD: 7L hashed

w th wat ; aﬁﬁp-' t i ¢rpound.
Further,&li’oféér%ceég‘g{sbgg%)? t emgglc\%e tglhgyg?oérgﬂgggglt)g?%t?g%qg?tgggifng activated
char coal compmndaifi feahel (Dhiaredisdedits Orl€aov éads by wéightr aftthequadtityrof a r eagent
which fornms a salt of pravastatin_such as sodi um hydroxi de, .sodi yum

et hoxi dragpstadRadiR oRFeRS %ﬁea@a@er}g %ﬁﬁ“‘gﬁ@t‘f’afé@ CCORBAYEARCAt ed under
reduced : : : r : ! 4 i,n the salt of
br avast it v af phAY 18UARA MRl BB 10 o1 1o
phar macoinogganid basepawept abl e salt using an inorganic base is carried out in
the presence or absence of an inert solvent (preferably, in the presence)
under conditions in which the pH of the solution of pravastatin or a

phar macol ogi cal |y acceptable salt thereof is adjusted to 10 to 14. The
"inorgani c base" which is used in the deconposition of inpurities by an

i norgani c base is not specifically limted, so long as it is used as an

i norgani c base in a usual reaction. Exanples include alkali netal
carbonates such as lithium carbonate, sodium carbonate and potassi um
carbonate; al kali metal bicarbonates such as |ithium hydrogencarbonat e,

sodi um hydr ogencar bonate and S'/ Chem cal / Sankyo/ FP0137/ FPA 37s

P85135/ FPcRhal/f4TFro Brvgioi 13  t rsan et 170NN Ghel @ preglation € skarfenbit/sas/1s@l.38. 03. 03




21 potassi um hydrogencar bonate; al kali netal hydrides such as |ithium

- hydri de, sodium hydride and potassi um hydride; al kali netal hydroxi des such
as |ithium hydroxide, sodium hydroxite and potassi um hydroxi de; al kal i

met al al koxi des such as |ithium nethoxide, sodi um net hoxi de, sodium

"~ ethoxide and potassiumtert-butoxide, prefepgbly alkali metal hydroxides,
and nost preferably sodi um hydr oxNa®CThe “Feact i on tenperature and the
reaction tinme in the deconposition gfginplrities by the inorganic base
depend on the pH value. Basicdly, whenyjhe reaction tenperature is |ow,
the required reaction time_is fo be |ong, Hand V\/nen(ﬁhe reaction tenperature
is high, the required Hgactpn Nge ig to be shortY’ For exanple, the
reaction tenperature is at -a40C tD d the reaction tinme is for 15
mnutes to 200 hours. The "inerg used in the deconposition of
inpurities by the inorganic basg specifically limted, so long as it
is inert for the present reagN onZ bu¥ similar solvents to the inert

sol vent used in the deconposition of inpurities by the inorganic acid can
be used. As the preferable conditions for deconposing inpurities by an

i nor gani as [ al L: - c Ul filtrate
cont ai ni 8?pr‘§eégslte ‘g |Oglhger %gfé&%ﬁ%ﬁ% ug%&gﬁ&ogfgrgg%{rﬁﬁ ?(ﬁdéﬁw%{%ﬁll to 14
(more prgbessaboynpribes tenddng alcbmpoaad bt intudaIs cathut ehd Guaititd0CtHeo 110C
(more preferably, 95C to I_OS@C‘:&, and the reaction tine is for 2 hours to 24
hours ( msmepgundfafifapnyla (D isgedused do 8. 150 aF tess bpweight afttheduaity of t he

deconposi tion by an inQrgani c hase of inpurities contai .in e reverse
extract pvaHans Sen o HaR ol i BrPing SEbinein pLAM BIETe A" "

(pref er ahlyastain SndPihPbgifes tRer8of WitRAhioRgarRé SalRbRt XINAGE fofthela | s obtai ned
by extraction of the concentrated culture filtrate containing pravastatin

pr oducedCHyC@:Ri(whewim Rrrieprasents lan atk yb igoeup kaving theed oumdes carborl)ca condi ti ons
(preferaé)ly, at. a pIEl.of 4 to Gﬁ, i S gref.erab(*y gon uct ed .flt a.pH of 13 to
14 (mor 455PBPERILoR\PE ippuEitiey ugiph anjporganig acyd; apd adesemposifian 8™ 10c to s50C
(nore prﬁﬁrﬁfrﬁmsxl,si,fggﬁ hereafo baaed at a reaction time of 2 hours to 180
hours (nore preferably, hours to 50 S / Chem cal / Sankyo/ FP0137/ FP0137s
P85135/ FP- 0137( PCT) / Enghsh transl (%3)8 of._.8PHc~fi cati on/tsa-g/ 28. 03. 03 22
hours, and nost preferably, 25 hours to 3% hours). After the reaction,
pravastatin which is the desi r@d conig@y is collected fromthe

above- nentioned reaction solutfjon accordf’/gg to a conventional nethod. For
exanpl e, an aqueous acj,di i§n su as an aqudyus sulfuric acid
solution is added, an ofganik sol¥egtYsuch as ethyl acetate which is not
mscible with water is addedéHi he~qQygani 8CHgl vent | ayer containing the
desired conpound is separated, : ent | ayer is washed with water and
the like and the sol vent isS'_fg apQr# 0 obtain the desired conpound.
Further, if necessary, the vent |ayer is decolorized by addi ng activated
charcoal, the activated charcoal is renoved by filtration, then a reagent
which forns a salt such as sodi um net hoxi de, sodi um et hoxi de or sodi um

hydr oxi de i s apitéatablymelatdsgol ayer i s concentrated under reduced pressure by

a rotary aporator and the,like to tain the sall of pravastatin.

Furt her, (Z%e 49?5‘?‘:5?? gﬁt ?lsﬁEf’_rtio_F’i ‘Hd’t"irﬁilr?faﬁ?%é’tggav(?fata{‘ﬂéo : E’s%‘ﬁ:torﬁﬂ%enti on may
i ncl ude sfb?@@fwwryiﬁtwkéazﬁﬂ hit §brafited Shaltf AXASEBlp Ratinbd dtefl. and the
crystallization process can be carried out according to a conventi onal

nmet hod. &rb&S[ OF THE | NVENTI ON The isol ation or purification process of

the present invention is a Ea:ocess f,ofr qbt ai_ni n hl_ghl . pure pr.avastatin or
a phar matd ogh E99eys fr dbe isolptionon purificapian of ppvastata §POiuaL5G5YBE hur ity of
99. 5% or N ' . C ' ' ubl esone and
industri%‘1”%%@3&"33%@%@%@2“ gulg%q‘a@%?g urrlglg}:1 rggr(fau%égr aphy. Further, the
above- me@3)onk grecesy oirtte (dolatich srepmifRAtibn ol pravastatih sodiuth dcHrdingl ess by
wei ght of pravastatin by the isolation or purification process of the
present fonamrenef (1B RWherapthg mapganicraciduephesphodseeidin or a

phar maco i cal | I [ i cal,
D avact ol Roufett FEThE Rofubd dr hiiGRb oT oHNANAR BoRAPASTRREHE
| Chem-catd Sandnecd P81 &/ (2BYheresin SEGARA5h it @dodr{geitionEghasing rans! ati on of
specification/tsa-g/28.03.03 23
inorganic acid is in the range from 2 to 5; and

S /Chemical/Sankyo/FPO137/FP0137s P85135/FP-0137(PCT)/Enghsh translation of specification/tsa-1g/28.03.03



wi th excipients, diluents and the |ike which are pharnacol ogically

- acceptable can be orally adm nistrated as, for exanple, tablets, capsules,
granul es, powders or syrups, or parepgerally adm nistrated by an inj ection
or a suppository or the like. Further, the analysis of the purity of the

" present invention can be carrjed out, using high performance |iguid

chr omat o@Paphy Pragessior theisolatiop qrpasificatin el pvastalin sadigmeaceerdipg | ons: A

Mobile p ; 0 ki L hle % % I Dhf 0. 3%

tri et byl S Oteas) fnefip ARAURY oRPoavaslfdodrl 3900 of O urm:
Rever se pbase col um nmanufactured by Waters Symmetry C 18 3.5 pm ~ 4.6 mm
x 15 cm Flowrate: 1 m/mn, B: Mbile phase: a m xed sol ution of

met hanol : water: glacial acetic acid : triethylamne (600:400:1:1 );

Det ection wa , unm. | manuf act ured by ELMER

OPTI CS ERC- dg%&@gﬁé&ejygp@nggﬂ%e@%n %g? trjefrr‘ngte?gg]r‘rper ature: 30C;, Flow rate:
I'ml/nin, (28), AKprddei for thRdRition dipueidicanbnlbf pravaltatiBsbdingl whiwat er : gl aci al
acetic acid: triethylamne (450:550:1:1); Detection wavel ength: U 238 nm
Col urm: BecessreomMisEacemedag BycoBROKNART (prmrRAs ) EREhattlse quanitg offhec 15 cm 5

p, m Col um t enp ture: . 25C . Fl ow rate: 1.3.m/m | es..are shown
Del b, o RO b (R s e hop s LY TR SR RS BRI T ot et
the pr esﬁﬁﬂ/aitﬁwﬁﬂédi@ﬂﬂ mB&is of pBricemhidDa EH@BFatidn of an extraction of _

/ Chem cal / Sankyo/ FP0137/ FP0137s P85135/ FP- 0137( PCT) / Enghsh transl ati on of

speci f i cptavasiatis and gialeg\ss. thareof withmrarpanic solEent kayinptheformulyl acet at e
from CO”Eﬁ}Eb‘iﬁ‘a(%h%Fe'iﬁ 14 r%pifgslettltrs %El%lkyl group having three or more carbons) and

a decomposition of impurities using an inorganic base.

‘\\\OH
O l///H
Hacﬁ/k O
CHy - CH,
HOWY

preferably relates to:
(27) A process for the isolation or purification of pravastatin sodium according
to (26) wherein R is a straight or branched chain alkyl group having 3 or 4
carbons;
(28) A process for the isolation or purification of pravastatin sodium according
to (26) wherein R is a n-propyl or n-butyl group; and
(29) A process for the isolation or purification of pravastatin sodium according
to any one of (26) to (28) wherein the purity of pravastatin sodium is 99.5% or

more.

Furthermore the present invention relates to:
(30) A composition comprising pravastatin sodium which is industrially
produced and contains a compound of formula (I) the quantity of which is 0.1% or

less by weight of the quantity of pravastatin sodium;

S /Chemical/Sankyo/FP0137/FP0137s P85135/FP-0137(PCT)/English translation of specification/tsa-1g/28.03.03



(la) Concentration of culture solution After term nation of m crobi al

- conversion, 10 L of the cultured broth containing pravastatin was adj usted
to a pH of 12 by sodi um hydroxi de, the broth was heated to 50C and stirred
for 30 mnutes. After cooling the culture solution to roomtenperature, 500
"g of Celite 545 (trade mark) (manufactured CELI TE CORPPRATI ON) were
added as a filtration aid to perfneoodi | Ntion. 3 L of water were added to
the residual mycelium suspended aggif and filtered. The two concentrated
sol uti ons obtained were conbired to obtgj,n 10 L of a concentrated culture
filtrate. ( 1 b) Extractiagn using n-but(Hacetate ter the concentrated
culture filtrate whi chHygas tabed weS adjusted to' pH 5.7 with 25%

sul furic acid, 5 L of n-butyd, acet wer g added and stirred to extract
pravastatin. After the separatet #T'ayer was readjusted to pH 5.7
with 75%sulfuric acid, 5 L of pacetate were added and stirred to
extract it. The resulting twoth-bat yNacetate | ayers were conbined, and 2 L
of a saturated aqueous sodi um chl oride solution were added thereto and
stirred. 1 LpeHeighbygielafgstoadded to 8 L of the extract obtained by

he. pH VD adf tARBEFoR Y Saon ng R TR L R B UAMINIF e o

obt ai N Lindudfially pRAMEEd Snd Obthing99CII0 baiUro of pravastialbdiugndi um The purity
of pravastatin sodium according to HPLC (condition A) was 90% or nore. From
t he resuBR) ofA edrapriker pempK siRgIpEavastatingsodiusa whittats dbitajhed/bpur e pravastatin
sodi um i.s _,opt ai ned.. anple 2.Extraction \n opel acetate from

concent r’é?légo%ﬂfPﬂ?g%qu{pﬁczgf)%dl%h%%%%?&@ﬁﬁ&) agg PR % Exanple 1 was
carri ed Qipdd®idd FrmPiIRY) theqeARItS off WHIIRE. 8% cﬂfl@éétb{j weipht 8f thet O Obtain an
aqueous solution of the sodiumsalt of pravastatin. The purity of

pr avast ajuantityoeli pravastator shdigmt o HPLC (condition A) was 85% or nore. From
the result of the present Exanple, it is cl ar that highly pure pravastatin
sodi um i s obtai ned using n-propylNsEm®Etat € \\\\é; / Chenual / Sankyo/ FP0137/ FP0137s
P85135/ FP- 0137( PCT) / EngLsh transl at i'_(')cr; of | specification/tsa-ig/28.03.03

25 Exanpl e 3 Deconposition of anpuriti®eg; by phosphoric acid To the aqueous
sol ution obtained in Exanple [the co hddnd (ry/ avast atin sodi um was
9.3% according to HPLQH{cOoNGj i A |gWas added 356/ m of ethanol, the pH
was adj usted to 3.0 with p phorild hcid Hand then the m xture was stirred
at 50C for 10 minutes. The comp Sr%lvastati n sodiumwas 0.9 %
according to HPLC (condition A) e result of the present Exanple, it
is clear that conpound (1) oY eéerer Kabfy renoved by using phosphoric acid.
Exanpl e 4 Deconposition of inpurities by sulfuric acid A treatnent simlar
to that (33) EXaspmpogitiomsomarisingdrayvastaisy sediwnlageardingdei(d2) whetedte of
phosphoric acid. .The compound (.l avastatin sodiumwas 3% according to
HPLC (co 8ipt"flghogbgr.avﬁ&%tﬁf%ﬁu?]elgz?/Pts%PrP}?ée'pr esent Exanple, it is clear
that conmpound (I) is remarkably renpoved by using sulfuric acid. Exanple 5
Deconposition of inpurities by sodi um hydroxi de, extraction and
crystallizati dn thSayesBatcionputson, i“pravastafimpod analegudsytherwdUmetmadr oxi de Aft er

500 O;];raggs%atfno e(lzvenrllé ra%ren?ul‘é?hs g; gp Lllr;[larcgioegiggll arc%gf)atgélaetslaﬂ tLet:rggf,

and compounds which have a related structure to the above-mentioned formula
(II), namely a pravastatin analogue [for example, the above-mentioned compound

(I) can be mentioned].
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conpound (I)/ pravastatin sodiumwas 12.1 % according to HPLC (condition

- B)] were heated to 100C, two equival ents of sodi um hydroxi de were added as
an aqueous solution (pH = 11.3). AftEs the reaction m xture was stirred at
100C for 3 hours, it was cooled, the pH was adjusted to 8.5 with an aqueous
" 20% sul furic acid solution at roomtenperatyre, and an al kali-treated
solution with sodi um hydroxi de was oggai ne the content of pravastatin
sodium S6.6 g). The conpound (1)/ Q{ vasjtati n sodi umwas 0.41 % accordi ng
to HPLC (condition B). Fromtlge resu gf the present Exanple, it is clear
t hat conpound (1) is remarkablly renoved ﬁ? usi ng sodi um hydroxi de. (Sb)
Extraction and cryst alfjcZzatyon ~afd er aeconpositioﬁ f inmpurities by sodium
hydr oxi de The aqueous IayerC S3 cEAn a simlar manner to that in
Exanpl e (I b) using n-butyl acéte €260 g of the alkali-treated
solution (content of S /Chem-c FP0137/ FPO137s
P85135/ FP- 0137( PCT) / Enghsh #Hp : i of spec~ficat~on/tsa-g/28.03.03 26
pravastatin sodium 19 g) with sodi um hydroxi de which was obtained in (Sa),
and an aqueous sol ution of pravastatin sodiumwas obtained. After the
aqueous sol uti.gn ofgﬁravastagka.sohfiun1w S concEntratEgi%ﬁ about half its

anount under r o8 BPéE?HP p%waﬂ% %Pr&B amaa %’the sol ution

was concgik tabrécga&gﬁéx@ofm?ﬁcﬁwu@ﬁﬁe@bﬁtﬂ%ﬁrsmatﬂ;h%r ufificgtignount was
adjusted with water so that the volune of concentrated sol ution becane

6-f ol d rmbatiseedesoribpdbeloight of pravastatin (free form, and the mxture
was cooled to 0 to 5C, an aqueous 20% sul furic acid solution was added
dropwi se, the free crystalline formof pravastatin was precipitated at a pH
of 4.6, fol | oy aghibfcato@uebifis RBChsl ALY AL hitBOerhiRrinEy St Al S
were washed with cooled diluted sulfuric acid (pH 4) to obtain the wet
cryst al strafsfopmeatmatcadtvatiohrie sefavatadl frofio theheyeditunc by stfdiratiod apd/avast ati n
(free form re added 63 nml _of ethyl acetate, and after the crystals were

di 550l veePrkiieaie methnd-ageqrding fove coyspiisnaldpebedandothgn songanirated agueous
20% sul fl‘ércib‘fa'gcdid&néé’ﬁtﬁattia@@ IYY?Felfﬂtrﬁttei rring at roomtenperature. 21 m of

wat er were ad ed to the et%y acetate layer after stirring, extraction and
| i quid separation, and liquid separation was perfornmed again after
extraction and washing. After 25 m of ethangol were added.to the ethyl
acetate |ayer WhgeH C\&gbe esiicentated cylure iy thus phtampedpsadistedsusieg t o 8. 7
with a 69 r I | Ut i ier L oom

t enper atzl{r?rg&g,ol?%%?%r%é@tgﬁh%%%ﬁ? &eihsagﬁlgylﬂ%gn&e%efﬁgé %ra%z&aes({ crystallized
accor di ngsih®a ofARKESHIV EMBLchTES frbdl acktde 8:h9%h @ MatdI9myistiblewith wtevast at i n
sodi um were obtained. The purity according tgo HPLC (condition C) of

pr avast aF9rrexsaplen WPOR/4%891 @th‘ia’i@@a Hie nhhio§ a sppeadiatedenltyge fitvatand

compound_(1)./. pra glin sodi 0.1 9 ight . om:the result of

t he pr esceér{ltt&g&r%nap@_é?@A‘i(lgedg"fg_leag?%%ﬁ%tmfc% r?}d)/j)u%e&v%f?m? s‘:' 'ér:{eon?rskabl y renoved by
the st ep(péfefIRIPPE m.g? uSIRY b tacRE ahY tisddis RirAntdd witd@nhgnatetdie step of
extraction using n-butyl acetate. S /Chem~cal/ Sankyo/ FP0137/ FP0137s

P85135/ FP-0137(PCT)/ Engl i sh transl ati on of spec~ficat~on/tsa-ig/28.03.03

27 EX le 6 t t it -b | t . d it i iti
by phosphor i c B e plesliet therep SR 3 i CER B IFukd BRrSlelt Ton whi on
vas obt aAWRd-héntiemRERkead WRSrdsEIRMa 8onRAHBRASMERYE S OdbEBx Ahysle Omiede

solution, the pH was adjusted to 12, and the reaction solution was further
stirred ahoveaaerntomed@xtracius dashdhwithovater, arsatvaiated @aquenusrsativonto 1 L by a
rotary evaparataor .under reduced pressure tqQ o i n concentrated sol ution
Whi on cotBnAe soluHED 280 e RS St BydrbLidedn a0t Bafe FERES B Lt on

obt ai ned adj : i i i i newas

oxt 1 act e eurppH st o StpRibn bl Whl U dtaCirt haiRb B TLABABLAS, 11 0. 2
L of wat#he salfofphevastatinastaadvearst uxtranedveqeoas itadr.5 Dhofalacf i vat ed charcoal ,
the mxture was left to stand for, 10 mnutes, then it was filtered with a
filter pig¥pstatipgbipinedicapdegrystallizediftesitgdpy 8.7 with an aqueous 25%

sodi um hydr oxi de solution, and then it was evaporated to dryness by drying
by a rotary evaporator under reduced pressure to obtain 50 g of pravastatin
sodium It wasThe yssallizazied vatclh iskarged outaccordiegito newlssibeédnosk t o obt ai n 34
g of crude crystalline pravastatin_sodium The crude crystals were

recr yst afarrisé Quiiay descebed belew: asropding te tee wsthods sipeisaneigsnerally obtain 32 g
of pure crystals of pravastatin sodium The purity according to HPLC
(condition A) of pravastatin sodiumwhich was obtained by this process was
99. 7% oOr s HBmeal/santlo/FHIES 7/ERINGBO U NEES13$/hPL01 7 (PATIESEi tirhnSla®Od bpekimicatiatsalg/Zk 0963by wei ght .
Fromthe result of the present Exanple, it is clear that the conpound (1)
is renoved to 0.1 %or |less by weight by the step of extraction using

. - . o




28 Exanple 7 Deconposition of inpurities by sodi um hydroxi de, deconposition
- by sulfuric acid, and crystallization Extraction was carried out in a
simlar manner to that in Exanple (Sb) using ethyl acetate fromthe

al kali-treated solution with sodi um hydroxi de which was obtai ned in Exanple

"(Sa), and an agueou | uti.on of pr tin so m was, obt ai ned. To the
Foou t LR BdHE R BneBeyiot lseic, BATAtE s &y Hlot RAIBRIe R REPREF was ach

usted t Qie%m&d/wntwmubm @n@yaebédxawkﬁcmeﬁm RyhedibtI NG azz42@§. fqtiopne hour.
The mixture was crystallized according to a conventional method to obtain

pure crydPa)sppf4Pr-a0&st ati n sodi um Conpound (1)/pravastatin sodi um
according to HPLC (condition C) was 0.1 %or |less by weight. Fromthe
result of the present Exanple, it is clear that the compound (I) is renoved

to 0.1 %or 'e&ssthleycryﬁmmuéwmte%dst@rpex%pq@cp@matmgcahmmsmeé aby
sul furic acid and the step of deconposing inpurities by sodi um hydroxi de,

and a hiabryytafjinedfopn dyasidatg an emgdnmmohmt oid siaterdo tl@)cmapmumeoExarrpl e 1.
Extraction of pravastatin with_eth et treatnent. to that in
Banpl e oyt ot BhtHaalogirel Gattep Bringnt dndedh S FRGADY €aingut y|
acetate 1.0 s%@{llﬂg%ﬁ{‘a B WP bPiHe ﬂga%stﬂf statin sodium The purity of

t he sodi um sa ravastatin according to LC (condition A) was about
70% When the organic solvents extracti ng pravastatin and anal ogues t her eof
fromthe concentrated filtrate are et acetate, n-p acet ate and
n-butyl acet at’Ee qrganigsplvept B?redpréfi'éYﬁ%lt‘?ar‘iloéldéh ferrmiglphesalaghmﬂtlcom From

th Ul t
T bl S0, Beb Q¥ ad LGRSy SR MR B BRI 1
ext r act itohuent ahd &y ltyik; acedtat stich 3s /n{Bnleyn atalatSatey alEtRN2] 3-prbpyl lidénde

P85135/ FP-0137(PC I ]/ corrected page 281tsa-ig/27.03.03 29 Tabl e 1 Exanpl e
(1 a) Exeandinebptybacgiateatn owamcany such dsacete afighamalsghgl sush@sopyl acet at e

S 1 eI BB o355 0 S5 bhladL s BV ER SR RaRR 00 1
spec~fi cigbargy/ dl@(ﬂrdl,gd@&yfé'ﬁe%col, glycerol and octanol; a ketone such as acetone

and methyl ethyl ketone; an ether such as diethyl ether, di-isopropyl ether,

tetrahydrofuran, dioxane, dimethoxyethane and diethyleneglycol dimethyl ether;

an amide such as formamide, dimethylformamide, dimethylacetamide and

hexamethylphosphoric acid triamide; a sulfoxide such as dimethyl sulfoxide; or a

mixed solvent of water and one or more of the above-mentioned organic solvents.

A mixed solvent of water and one or more of the above-mentioned organic

solvents is preferable, a mixed solvent of water and one or more of organic

solvents selected from alcohols, esters and ketones is more preferable, and a

mixed solvent of water, alcohols and esters is most preferable.

The isolation or purification process of the present invention starts with
the concentrated culture filtrate obtained according to a conventional method, and
then extracts it, not using ethyl acetate but using an organic solvent having the
formula CH3CO,R (wherein R represents an alkyl group having three or more
carbons) in the step of isolating or purifying pravastatin or a pharmacologically

acceptable salt thereof.
The “alkyl group having three or more carbons” in the definition of R in
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30 Cainms 1. A process for the isolation or purification of pravastatin or
- a pharmacol ogically acceptable salt thereof which process conprises
carrying out extraction of pravastati®h and anal ogues thereof with an

organi ¢ sol vent having fornmula CH3CO2R (wherein R represents an al kyl group

“havi ¢ : . f he.isol at ]
1 RO O EFRir FuPPE ¢rec
whi ch priggﬁgfﬁlcg}_aﬁﬁ,i SRSl GRS HHUTAUYTbEp,eSsedHutgl @Bup,OfeftdBIItg] aci d. A

process for e isolation or purification of Br avastatin or a
phar mac ddrogp.cabdngylegroupt ambisepedy it srohpraedimathylohtyb suos 8 neopqtylses

d i ng_i it ' i c.base.. 4. A for th
ol at | Fiogr DIy LR8P DRevASral A% SHone B aPHRCLF SETERPFYYhccopt abl o
sal t theseep, @%ﬁxgﬁl%lagmypgwu@i gQingWp%\higl Brdup, @flshﬁﬁiy%Hnt)qrgrbﬁ}ﬁrhC hed chain

al kyl group havin r 4 carb'n rocess for the isolation or

puri f ijpa&,B@th\l‘h)'ﬂnay. ]ﬁhpap,i m2,@FRdlaleﬂbdbmbgﬂoalgj @élll-qigmtbyflbu%gmlmght At her eof
accordi ng.to cl.aim er ei is a 0 oL, .n-but roup. 6. process
for t Pe:]:’%' ‘%Fl;thé!%}]“ s Eéfélawﬂaﬂ%%%%iga% ?é—@w%@%ﬁ&@zﬂ%a; cal 1y~
accept abj_ ai ic acid is
phosphor i gthggdl d}./l éi}sﬁligp? g?gés{gyg‘bgg'ligﬁ%ﬁﬁ'soggt ?l n?g{reb%ll}?l?éf i cﬂé'ltﬁ? gﬁ?’gf

pr avast agroup haviag3hareabbdusis patfeyabde aeptaddgiiter dbadriched ehsafallad goswi ng to

claim2 or 6 wherein the pH in the deconposition step using an inorganic
aci d i s hayiRge oF 45gepomsd ‘EﬂteéPSf?feE‘.bleAaggéd’eEré’Pb’bgmt“Hé’fias‘bg‘éttyion or

Wi ch praaR s B o mng a S/ Chent oal / Sankyol POl 37/ FPOL3TS
P851351FP-0137(PCT)/ Engltsh transl ati on of spectficationltsa-ig/28.03.03
Further, the isolation or purification process of the present invention is
also characterized in comprising a step of decomposing impurities of pravastatin
using an inorganic acid, and/or a step of decomposing impurities using an

inorganic base, in the isolation or purification process of the above-mentioned

pravastatin.

When two or more of the steps selected from the step of extracting
pravastatin using an organic solvent having the above-mentioned formula
CH;CO3R, the step of decomposing the impurities present with pravastatin using
an inorganic acid, and the step of decomposing impurities using an inorganic base,
are used in combination, the desired steps can be appropriately performed
randomly in the isolation or purification process. Specific examples of the
isolation or purification process include:

(a) a process for the isolation or purification of pravastatin or a
pharmacologically acceptable salt thereof which comprises the combination of a
step of extracting pravastatin and analogues thereof using an organic solvent
having the formula CH3;CO;R (wherein R represents an alkyl group having three
or more carbons) and the step of decomposing the impurities using an inorganic
acid,

(b) a process for the isolation or purification of pravastatin or a

pharmacologically acceptable salt thereof which comprises a combination of a
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31 conbi nation of an extraction of pravastatin and anal ogues thereof wth
-an organi c solvent having the fornula CH3COZR (wherein R represents an

al kyl group having three or nore carbbns) and a deconposition of inpurities
~using an inorganic acid. 9. A process for the isolation or purification of
pravastatin or a pharnmaco i cal ly. acceptabl.e salt ther.eaf. whj ch process
e saLemal PficRAg PEGoIO a8 DN o ReS MO0 FO R URIUF STHST £ 1 b5 usi ng
an i nor gaRifs e firAid CERTROBhdrem RiedrBRitd dd BkyHglolg MinghAFaan! C base.
10. A process for the isolation or purification of pravastatin or a

phar mac aragorcalaryoray esptiedtep sbddcontpesmgfimphrities psiog @ssnogapiciteess,
performng a co;rbi nat i OP o{l an extractii?,n of avast at.in and anal ogues
thereof with df) BPERESSTIEIRS SRIatemAr pyrificatien PETaYayaRwepy S (wherei n R

repr esenfis Al Abkikh P hALBBRY LA0whIh &S niHisePh RofmBiiedR)of a%tge6PMPOSi tion of
inmpuriti'es using an 1norganic acid; and a deconposition of I npurities using
an i nor ghebmpbsing.impiritiés psiog @8 sndrganit laeidi sl attepof decqmpasing:at i on of
pravastatin or a pharmacol ogically acceptable salt thereof according to

cl ai m 8 1BIPVIidicspemg; an 1poFeanis base.4A0dnt or branched chain al kyl group havi ng

3 or 4 car bons(dggig)roé%sp?&cﬁéﬁofl foyt(;}ﬁadrﬁﬂ:lagf)f-é gggp{va?lﬁfihfoir ation of

pravastatin or harnmacol ogi ca accepta ereof according to

cl ai m 8 gHarmh@colbgiceilyaRepsable sulptheBoll whicheditipyises@y cuimbindtfon éf pr ocess for
the isolation or purification of pravastatin or a pharnacol ogically
accept abitepr shex¥trachiag psavastatigrand pgaloguestherred usinganraanig spyend wherein said

puri £ ot e B SrEVAIEROR Pehéteid rete PRl BRI Phob BB BRALET Cher cor

accor di ng rhoreadaybsiy, tBé sep dfWecdmpesi@imp@ivdshusiteadmorgarlidiecideadmposi ti on
step using an inorganic acid is in the range from2 to 5.

S. | Chenta&$tEp SA ARGUNIKBONIBIMRPT I LSiRHBIBSIgRIONaEF( PCT) / Engl i sh transl ation
of specificahon/tsa-tg/28 03.03 32 15. A process for the isolation or
purification of pravastatin or a pharmacol ogically acceptable salt thereof

whi ch process TIRIRED 8L 8edMiFoRinY the iRpaATEY HPHia0Rst&in 8naextraction of
pravastatin and anal ogues thereof w Fh an organi c sol vent having the

f or mul a @HBOACROLIAY eteepRbiegaleterdod uamgainkpbrggnisigsidhibvdamjed buteim or nor e

carbons)  and a deco ositifon of i uri{ie Lﬁi n n inor% ni ¢ base. 16. A
or ocess, MBPrERECT ST BREnenOId IBGHsPNeRt (RSRICEOI A8 JREPLEsTIpep pnder
phar mac ol i cls! ik vﬂﬁa?meg;m of 8 doldtht @psram&mbmgﬂgpﬁgaidgéa@ywmr ein R

is a straight or branched chain al kyl group having car bons.
acceptable salt thereof is adjusted to 2 to 5 (preferably 3 to 4).

The “inorganic acid” which is used in the decomposition of impurities by
an inorganic acid is not specifically limited, so long as it is used as an inorganic
acid in a usual reaction, but for example, inorganic acids such as hydrobromic
acid, hydrochloric acid, sulfuric acid, perchloric acid, phosphoric acid, and nitric
acid can be used. Phosphoric acid or sulfuric acid are preferable, and phosphoric

acid is most preferable.

The reaction temperature and the reaction time in the decomposition of
impurities by an inorganic acid depend on the pH value. Basically, when the
reaction temperature is low, the required reaction time is to be long, and when the
reaction temperature is high, the required reaction time is to be short. For
example, the reaction temperature is 20°C to 80°C (preferably, 40°C to 60°C), and

the reaction time is one minute to 6 hours (preferably, 5 minutes to 20 minutes).
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17. A process for the isolation or purification of pravastatin or a

- pharmacol ogi cally acceptable salt thereof according to claim15 wherein R
is an propyl or n-butyl group. 18. AOprocess for the isolation or
purification of pravastatin sodi um which process conprises renoving a

" conmpound of formula (1) so that the quantity of the conpound of fornmula (1}
Is reduced to 0.1 %or |less by weight of the quantity of pravastatin sodi um

by means of penWkildihed'igert ithemaubeinothe Aecenpoation onimpumdiiemasthat i n and
anal ogues thereof wi th an organi c solvent having the fornula CH3CO2R
(wher ei nimrgape asidris sonspegificallydiaited smlanggstihisaisedas asplveshr bons) and a

deconposi tion, of i.npurities usin L por L acid, Q Mgy HO O ~'1il
HrBC O R epgieRing RPN s AmBlhabOCHANOE p2oBaply FERTBRTALN {1 catf on
of pravasghginbl iSebkdHd Weit Bt Ciessm FIOATESHAI Edie }él %mcoa, gogreynd of

(0}

formula (1) so that the quantity of the conpound c ormula (I) is reduced
to 0.1 %petanpkssclohexasolpnd miethyiecllpsalyel watess o mnixesk selventoddaten by neans

of perform,ng a,conbination of dec sition of S

/ Chen cal' S BeEeIes bRt o bclsgart el blp W S 0 o A of P! ati on of
speci fi cahNhe$Bol @ tiBRePSlcohd3, al{m!%gttﬂre&_rm%ma@& drohoaai et d and a
deconposition of inpurities using an inorganic base. NaOOC~~ ~~CH HO O ~'i |
H H3C O (@f wdteZHgithh ethah@lHs HO-~" 20. A process for the isolation or
purification of pravastatin sodi um which process conprises renoving a
conpound of forrmula (I) so that the quantity of the conpound of fornula (1)

s reduced t0 Qudler{hofeab@S dsvaRINnRh i§ 1R IAGY cbhpBindIAUARLRYI N Sodi um

by neans of perform ng a conbination of an extraction of pravastatin and

anal oguedrdni éreaehctvart solatmomagandiog ok centertimmahmethod. f diomek am@id3 @ZR

(wherein R represents an al kyl group.having three or nore carhops); a
deconposioFgae HVeTHSUFR as @QYﬁgqezﬁe érﬁn? 5rr§)gmlémakq wsthmeralsaéaﬂmsi tion of

L puri ti g YRR B enl BySPL fa iR the deSrtBlortbburdd s Sebarated, the
solvent layer is washed with water and the solvent is evaporated to obtain the
desired compound. Further, if necessary, the solvent layer is decolorized by
adding activated charcoal, the activated charcoal is removed by filtration, then, a
reagent which forms a salt of pravastatin such as sodium hydroxide, sodium
methoxide or sodium ethoxide is added, and the layer is concentrated under
reduced pressure by a rotary evaporator and the like to obtain the salt of

pravastatin.

The step of decomposing the impurities of pravastatin or its
pharmacologically acceptable salt using an inorganic base is carried out in the
presence or absence of an inert solvent (preferably, in the presence) under
conditions in which the pH of the solution of pravastatin or a pharmacologically

acceptable salt thereof is adjusted to 10 to 14.

The “inorganic base” which is used in the decomposition of impurities by
an inorganic base is not specifically limited, so long as it is used as an inorganic
base in a usual reaction. Examples include alkali metal carbonates such as
lithium carbonate, sodium carbonate and potassium carbonate; alkali metal

bicarbonates such as lithium hydrogencarbonate, sodium hydrogencarbonate and
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21. A process for the isolation or purification of pravastatin sodium
-according to claim18 or 20 wherein Ris a straight or branched chain al kyl
group having 3 or 4 carbons. 22. A p&bcess for the isolation or
_purification of pravastatin sodiumaccording to claim18 or 20 wherein Ris

a n-propyl._or n-butyl aroup. 2 A ess .for the.isol ation. or

ur 11 cebaramg htiakeutlrpbRie el ARG s A BRI RS s 16 1o 22
wher ei n d0agurh hYaHaL hkd g@tagsihﬁl IRieRIRNAMkh & n?&hlql)'dﬁ)xides such as lithium

/ Chem cal / Sankyo/ FP0O137/ FPO137s P85135/ FP- 0137 ( PCT)/ Engl ~sh transl aulOn of

spec~f i clatdroxide swdipimdyd®xide and patagsium Aydraxads lkaby metad alkogidesi on or
purification of pravastatin sadi umaccording to any .one.of cl.ainms 18 to 23
Wher ei n T8 31t MeeRds SRR BETOXs sty RN HEABLRPESSRIG i s i n the
range fremiitb@ide; préforalyRlieArHStal A dioRRids S8l Bhbabreferably isbdigat i on of
pravastatin sodi um according to any one of clains 18 to 23 wherein the

purity ofiydPoandastain sodiumis 99.5%or nore. 26. A process for the
isolation or purification of pravastatin sodi um which process conprises
removi ng a conmpound of formula (1) so that the quantity of the conpound of

formula (1) i sTREU4ER6h tednRrdtuté Hd dh%sréaé%nw%amth@fdetcmgfeaﬁehiow of

pravastatin sodi um by neans of performng a conbination an extraction of
a pr avasingiritiearby the alcogares basredepehd wntthe pH algmani Bassalllyewheh#ha ng t he

formul a CH3CO2R (wherein R represents an.al kyl .group, havin hree or nore
car bons)re&ﬁ@%te%%@sﬁstl?\ffn&ﬁfreﬂ fepetan ﬁ%‘?ﬁg“’a‘i’lg‘%r 1« e%ﬁé“e. OH

Na0OC~" ~eac i Rmperatufd i %]?téé tequirelRedtiotifind 910 b%%goﬁ Pragess for the

i solation or puritication ravastatin sodiumaccording to claim26

wher ei n &anipla, tht kedctibh tehpéaaire iest -¢0eC fo &l 6, agd hprdaanomgme ier 4
carbons. 28. A process for the isolation or purification of pravastatin
sodi um afEdddningtasgo208iheurs wherein Ris a n-propyl or n-butyl group. 29.
A process for the isolation or purification of pravastatin sodi um according
to any one of clains 26 to 28 wherein the purity of Pravastain sodiumis

99. 5% or _mor e. TR #EARbARK SARIRKIPISHTRATKTE ifpaiass 67184 37(PCT) / Enghsh
transl ati on of specification/tsa-ig/28.03.03
inorganic base is not specifically limited, so long as it is inert for the present

reaction, but similar solvents to the inert solvent used in the decomposition of

impurities by the inorganic acid can be used.

As the preferable conditions for decomposing impurities by an inorganic
base which are contained in the concentrated culture filtrate containing pravastatin
produced by a microorganism, the pH is 11 to 14 (more preferably, 11 to 12), the
reaction temperature is at 40°C to 110°C (more preferably, 95°C to 105°C), and

the reaction time is for 2 hours to 24 hours (more preferably, 2 hours to 5 hours).

On the other hand, the decomposition by an inorganic base of impurities
contained in the reverse extract obtained by extraction with an aqueous alkaline
solution (preferably, at a pH of 8 to 9) from the organic extract which is obtained
by extraction of the concentrated culture filtrate containing pravastatin produced
by a microorganism with an organic solvent under acidic conditions (preferably, at
a pH of 4 to 6), is preferably conducted at a pH of 13 to 14 (more preferably, 13.5
to 14), at a reaction temperature of -10°C to 50°C (more preferably, -5°C to 5°C),

and at a reaction time of 2 hours to 180 hours (more preferably, 20 hours to 50
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35 30. A conposition conprising pravastatin sodiumwhich is industrially
- produced and contains a conpound of fornmula (1) the quantity of which is
0.1 % or Iess by wei ght of the quantR2y of pravastatin sodium OH
NaOQC~~~~~ - ril HH3~o(nHCHBn1 CHBHO~~~1 31. A conposition
“conpri si ravastatln S accor di o, claim30 which is industrially
producedﬁ‘gﬁg’ I e /o rh%’ﬁg’%{'ﬁ ‘Fé}/astatin sodi um 32. A
conposition conprising pravastatin sodi umwhich is obtained by isolation or
purification according to any one of clainms 8 to 17 and contains a conpound
of fornula (I)Aftlaetkmmmnttidnypmfvavﬁatinlwliishﬁsthe%asired asspdundweicgliected t he
quantlty of l\;astatl n sodi um Na %CI—B nl
i CHs HO-~from thg abave-BigaHene Eﬁﬁc%‘hﬁ?lf‘g%é“ﬁf‘é\?&éf’&t‘ioﬁ"?ﬁéﬁf{;ﬁf‘% ding to

‘éﬁ‘bﬁlﬁi@%ﬁnﬂﬂy SPea) fale SRR ER R R AR PR ARt on

of spec~fsigdded, o drganic gbREnOSicdhGs ethyl acetate which is not miscible with water

. A&?. AL R AL9y. A9n&y. A99. A9. A99y. A" nQy. AL& AInLR. A9[ 9y. A&9y AL. ALH e. A99. AL
ge. AOHSy!SAIdeddh eﬂfgmm&) X\erwawm tamgétmg@smﬁ@omp% pﬁsﬂapam«yﬂgy ALnLy. A

; a el Wit wilteT and tie like dld thé SOlvent is evapbrated ™

LLLe. oY feliveniiadh fwiiel Wil wilter and tie?iilce dld the SERRAC S eVapbr: | 1?Do:
88( 8#. #. rpBotiizidt8e d8siBeBeomiiuBidS 8 FRBth8e BH8c0B A8y S8 sdl8E6R5ef858<8<8<8<8<8<8<
8>8>8>8>8<8<8<8<8<8<8<8<8<8<8<8<8<8<8<8<8<8<8<8<8<8<8>8>8>8x| ?| ??| ~~>??p~| >
| 2>>7727| denobmiizedhymidingaciniated charcqah the asiivated dz:ax?q(ai? mmd%> >8>| x>| x>
>~7>777%§rt 999%???;??? 99999 7>7774a|1<s<< IO?O%I ~——— ox1 <| 2 '><'>| | 22| ~>>~>~
2>7<) 7| S5EPE MR AR S pp=pRppe 888Bh<p<ps<pepp
<p<p<p <aﬁafmim&&8wwdmﬂmn§a@d@@%xm?m ar%gQBeimasmfd%Ppr””q ~?~~
<>| >?>7| S?75>| >>SS555599977755555>>P7>755527555>777777>~77>| | <x<<<<<<<>>>1 U

(X45 C (l)e(d)((; prefsure w)azrgta@/ evaporator and the like to obtain the salt of
(x(x(x(#. # Q?>?>? 8~<?| >>~| >?| ~x??>| >x>| ?>?~~| ~~??| ~~?| >| x8b: 1 94045 0OC
(#. #. 2| ?PYALBUDS) o) o] ~niin9-7| ’>’>’>’>~~>>’><~~x’>’>xx| >p~’>| ?~P<<<LLLLLLLLLL

p7xxxxxxxxx77xp>??????>7|> >~~97~~<~7 7>xxxxxxxxxxxxxxxxxx8xxxxxxxxxxxxxxx
<XPXPXXX| X <xx xKwrthorx t@x sodefpsox 8x Buaplsai onPrreoss [P txOpreSsit SN XemoNXMRPY ?~X ?2~>?2<<
<?<?<?<| =<?<<K<KL<K<K???| 2>7><<<<K<<~?<OLKLKLLK?SKISB 25?2V~ P> ~P V0~ ~ DV~ | <<| ~~~<<><<| X

| 8xa] —vinchidsIhe siep S sriRizoa s S gbBravafipia) obipinede suboaHPl f m {

crystallization process can be carried out according to a conventional method.

EFFECT OF THE INVENTION

The isolation or purification process of the present invention is a process
for obtaining highly pure pravastatin or a pharmacologically acceptable salt
thereof (preferably having a purity of 99.5% or more) without using a process
which is troublesome and industrially disadvantageous such as column

chromatography.

Further, the above-mentioned compound (I) is removed to an amount of
0.1% or less by weight of pravastatin by the isolation or purification process of

the present invention.

INDUSTRIAL APPLICABILITY
When pravastatin or a pharmacologically acceptable salt thereof is used

as a pharmaceutical, pravastatin itself or an appropriate mixture of pravastatin
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Column temperature: 30°C;

Flow rate: 1ml/min, or,

C: Mobile phase: a mixed solution of methanol: water: glacial acetic acid:
triethylamine (450:550:1:1);

Detection wavelength: UV 238 nm;

Column: Column manufactured by BECKMAN

ULTRASPHERE ODS, ¢ 4.6 mm x 15 cm, 5 pum;

Column temperature: 25°C;

Flow rate: 1.3 ml/min

Examples are shown below, and the present invention is further

specifically illustrated, but the present invention is not limited to these.
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containing pravastatin was adjusted to a pH of 12 by sodium hydroxide, the broth
was heated to 50°C and stirred for 30 minutes. After cooling the culture solution
to room temperature, 500 g of Celite 545 (trade mark) (manufactured by CELITE
CORPPRATION) were added as a filtration aid to perform filtration.

3 L of water were added to the residual mycelium, suspended again and filtered.
The two concentrated solutions obtained were combined to obtain 10 Lof a

concentrated culture filtrate.

(1b) Extraction using n-butyl acetate

After the concentrated culture filtrate which was obtained was adjusted to
pH 5.7 with 25% sulfuric acid, 5 L of n-butyl acetate were added and stirred to
extract pravastatin.  After the separated aqueous layer was readjusted to pH 5.7
with 75% sulfuric acid, 5 L of n-butyl acetate were added and stirred to extract it.
The resulting two n-butyl acetate layers were combined, and 2 L of a saturated
aqueous sodium chloride solution were added thereto and stirred. 1 L of water
was added to 8 L of the extract obtained by separating the upper layer, 25%
sodium hydroxide was added while stirring, the pH was adjusted to 9.5, and then
the aqueous layer was separated to obtain 1 L of an aqueous solution containing
pravastatin sodium. The purity of pravastatin sodium according to HPLC
(condition A) was 90% or more. From the result of the present Example, it is

clear that highly pure pravastatin sodium is obtained.

Example 2 Extraction using propyl acetate from concentrated culture filtrate

A treatment similar to that in Example 1 was carried out using n-propyl
acetate in place of n-butyl acetate to obtain an aqueous solution of the sodium salt
of pravastatin. The purity of pravastatin sodium according to HPLC (condition
A) was 85% or more. From the result of the present Example, it is clear that

highly pure pravastatin sodium is obtained using n-propyl acetate.
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mixture was stirred at 50°C for 10 minutes. The compound (I)/ pravastatin
sodium was 0.9 % according to HPLC (condition A). From the result of the
present Example, it is clear that compound (I) is remarkably removed by using

phosphoric acid.

Example 4 Decomposition of impurities by sulfuric acid

A treatment similar to that in Example 3 was carried out using sulfuric
acid in place of phosphoric acid. The compound (I)/ pravastatin sodium was 3%
according to HPLC (condition A). From the result of the present Example, it is

clear that compound (I) is remarkably removed by using sulfuric acid.

Example 5 Decomposition of impurities by sodium hydroxide, extraction and

crystallization

(5a) Decomposition of impurities by sodium hydroxide

After 500 ml of the concentrated culture filtrate of pravastatin [the
compound (I)/ pravastatin sodium was 12.1% according to HPLC (condition B)]
were heated to 100°C, two equivalents of sodium hydroxide were added as an
aqueous solution (pH = 11.3).  After the reaction mixture was stirred at 100°C
for 3 hours, it was cooled, the pH was adjusted to 8.5 with an aqueous 20%
sulfuric acid solution at room temperature, and an alkali-treated solution with
sodium hydroxide was obtained (the content of pravastatin sodium: 56.6 g). The
compound (I)/ pravastatin sodium was 0.41% according to HPLC (condition B).
From the result of the present Example, it is clear that compound (I) is remarkably

removed by using sodium hydroxide.

(5b) Extraction and crystallization after decomposition of impurities by
sodium hydroxide
The aqueous layer was separated in a similar manner to that in Example

(1b) using n-butyl acetate to give 260 g of the alkali-treated solution (content of
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After the aqueous solution of pravastatin soldium was concentrated to

about half its amount under reduced pressure, 77 ml of water were added and the

solution was concentrated again under reduced pressure. The liquid amount was

adjusted with water so that the volume of concentrated solution became 6-fold

relative to the weight of pravastatin (free form), and the mixture was cooled to O

to 5°C, an aqueous 20% sulfuric acid solution was added dropwise, the free

crystalline form of pravastatin was precipitated at a pH of 4.6, followed by stirring

overnight and then filtering. The crystals were washed with cooled diluted

sulfuric acid (pH 4) to obtain the wet crystals of pravastatin (free form).

To the wet crystals of pravastatin (free form) were added 63 ml of ethyl
acetate, and after the crystals were dissolved at room temperature, the pH was
adjusted to 4.5 with an aqueous 20% sulfuric acid solution while stirring at room
temperature. 21 ml of water were added to the ethyl acetate layer after stirring,
extraction and liquid separation, and liquid separation was performed again after
extraction and washing. After 25 ml of ethanol were added to the ethyl acetate
layer which was extracted and washed, the pH was adjusted to 8.7 with a 6%
sodium hydroxide-ethanol solution while stirring at room temperature to obtain a
sodium chloride solution. Then, it was crystallized according to a conventional
method, and 8.95 g of crystals of pravastatin sodium were obtained. The purity
according to HPLC (condition C) of pravastatin sodium which was obtained by
this process was 99.67% and compound (I)/ pravastatin sodium was 0.1% by

weight.
From the result of the present Example, it is clear that compound (I) is

remarkably removed by the step of decomposing impurities by sodium hydroxide

and the step of extraction using n-butyl acetate.
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an aqueous 25% sodium hydroxide solution, the pH was adjusted to 12, and the
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reaction solution was further stirred at 50°C for 30 minutes. The solution was
concentrated to 1 L by a rotary evaporator under reduced pressure to obtain a
concentrated solution which contained pravastatin sodium. After the
concentrated solution obtained was adjusted to pH 4.0 with sulfuric acid,
pravastatin was extracted with 0.5 L of ethyl acetate, and the extract was washed
with 0.2 LL of water. To the extracted solution were added 5 g of activated
charcoal, the mixture was left to stand for 10 minutes, then it was filtered with a
filter paper, the filtrate was adjusted to pH 8.7 with an aqueous 25% sodium
hydroxide solution, and then it was evaporated to dryness by drying by a rotary
evaporator under reduced pressure to obtain 50 g of pravastatin sodium. It was
crystallized according to a conventional method to obtain 34 g of crude crystalline
pravastatin sodium. The crude crystals were recrystallized using a solvent

having the same composition, to obtain 32 g of pure crystals of pravastatin sodium.

The purity according to HPLC (condition A) of pravastatin sodium which
was obtained by this process was 99.7% or more and the compound (I)/

pravastatin sodium was 0.1% by weight.

From the result of the present Example, it is clear that the compound (I)
is removed to 0.1% or less by weight by the step of extraction using n-butyl
acetate and the step of decomposing impurities by phosphoric acid, and a highly

pure pravastatin sodium was obtained.

Further, it is clear that compound (I) was further removed by adding the
step of decomposing impurities by sodium hydroxide to the step of extraction
using n-butyl acetate and the step of decomposing impurities by phosphoric acid,

and a highly pure pravastatin sodium was obtained.
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was adjusted to 1.5 with sulfuric acid, followed by stirring at 20°C for one hour. The
mixture was crystallized according to a conventional method to obtain pure crystals of
pravastatin sodium. Compound (I)/pravastatin sodium according to HPLC (condition

C) was 0.1 % or less by weight.

From the result of the present Example, it is clear that the compound (1) is
removed to 0.1% or less by weight by the step of decomposing impurities by sulfuric
acid and the step of decomposing impurities by sodium hydroxide, and a highly pure

pravastatin sodium was obtained.

Comparative Example 1. Extraction of pravastatin with ethyl acetate |

A similar treatment to that in Example (1a) was carried out using ethyl acetate
in place of n-butyl acetate to obtain an aqueous solution of pravastatin sodium. The
purity of the sodium salt of pravastatin according to HPLC (condition A) was about

70%.

When the organic solvents extracting pravastatin and analogues thereof from
the concentrated filtrate are ethyl acetate, n-propyl acetate and n-butyl acetate, the
purity of pravastatin sodium (%) is as follows. From the result shown below, it is
clear that highly pure pravastatin is obtained by extraction with n-propyl acetate or n-

butyl acetate rather than extraction with ethyl acetate.
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Example (1a) Example 2 Comparative
Example 1
Extraction n-butyl n-propyl acetate ethyl acetate
solvent acetate
Purity of
pravastatin (%)  >9¢ >85 about 70
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10! s lOo/ﬂlz(r)n-acdlbglcally acceptable salt thereof which process comprises carrying out
extraction of pravastatin and analogues thereof with an organic solvent having
formula CH;CO;R (wherein R represents an alkyl group having three or more

carbons).

2. Aprocess for the isolation or purification of pravastatin or a
pharmacologically acceptable salt thereof which process comprises decomposing

impurities using an inorganic acid.

3. A process for the isolation or purification of pravastatin or a
pharmacologically acceptable salt thereof which process comprises decomposing

impurities using an inorganic base.

4. A process for the isolation or purification of pravastatin or a
pharmacologically acceptable salt thereof according to claim 1 wherein R is a

straight or branched chain alkyl group having 3 or 4 carbons.

5. Aprocess for the isolation or purification of pravastatin or a
pharmacologically acceptable salt thereof according to claim 1 wherein R is a n-

propyl or n-butyl group.

6. A process for the isolation or purification of pravastatin or a
pharmacologically acceptable salt thereof according to claim 2 wherein said

inorganic acid is phosphoric acid.
7.  Aprocess for the isolation or purification of pravastatin or a
pharmacologically acceptable salt thereof according to claim 2 or 6 wherein the

pH in the decomposition step using an inorganic acid is in the range from 2 to 5.

8.  Aprocess for the isolation or purification of pravastatin or a

pharmacologically acceptable salt thereof which process comprises performing a
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9. A process for the isolation or purification of pravastatin or a
pharmacologically acceptable salt thereof which process comprises performing a

combination of a decomposition of impurities using an inorganic acid and

decomposition of impurities using an inorganic base.

10. A process for the isolation or purification of pravastatin or a
pharmacologically acceptable salt thereof which process comprises performing a
combination of an extraction of pravastatin and analogues thereof with an organic
solvent having the formula CH3CO;R (wherein R represents an alkyl group having
three or more carbons); a decomposition of impurities using an inorganic acid;

and a decomposition of impurities using an inorganic base.

11. A process for the isolation or purification of pravastatin or a
pharmacologically acceptable salt thereof according to claim 8 or 10 wherein R is

a straight or branched chain alkyl group having 3 or 4 carbons.

12. A process for the isolation or purification of pravastatin or a
pharmacologically acceptable salt thereof according to claim 8 or 10 wherein R is

a n-propyl or n-butyl group.

13. A process for the isolation or purification of pravastatin or a
pharmacologically acceptable salt thereof according to any one of claims 8 to 12

wherein said inorganic acid is phosphoric acid.

14. A process for the isolation or purification of pravastatin or a
pharmacologically acceptable salt thereof according to any one of claims 8 to 13
wherein the pH in the decomposition step using an inorganic acid is in the range

from 2 to 5.
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combination of an extraction of pravastatin and analogues thereof with an organic
solvent having the formula CH3CO,R (wherein R represents an alkyl group having

three or more carbons) and a decomposition of impurities using an inorganic base.

16. A process for the isolation or purification of pravastatin or a
pharmacologically acceptable salt thereof according to claim 15 wherein R is a

straight or branched chain alkyl group having 3 or 4 carbons.

17. A process for the isolation or purification of pravastatin or a
pharmacologically acceptable salt thereof according to claim 15 wherein R is a n-

propyl or n-butyl group.

18. A process for the isolation or purification of pravastatin sodium which
process comprises removing a compound of formula (I) so that the quantity of the
compound of formula (I) is reduced to 0.1% or less by weight of the quantity of
pravastatin sodium by means of performing a combination of an extraction of
pravastatin and analogues thereof with an organic solvent having the formula
CH;CO;R (wherein R represents an alkyl group having three or more carbons) and

a decomposition of impurities using an inorganic acid.

@

19. A process for the isolation or purification of pravastatin sodium which
process comprises removing a compound of formula (I) so that the quantity of the
compound of formula (I) is reduced to 0.1% or less by weight of the quantity of

pravastatin sodium by means of performing a combination of a decomposition of
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20. A process for the isolation or purification of pravastatin sodium which
process comprises removing a compound of formula (I) so that the quantity of the
compound of formula (I) is reduced to 0.1% or less by weight of the quantity of
pravastatin sodium by means of performing a combination of an extraction of
pravastatin and analogues thereof with an organic solvent having the formula
CH3CO;,R (wherein R represents an alkyl group having three or more carbons); a
decomposition of impurities using an inorganic acid; and a decomposition of

impurities using an inorganic base.
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21. A process for the isolation or purification of pravastatin sodium according to
claim 18 or 20 wherein R is a straight or branched chain alkyl group having 3 or 4

carbons.

22. A process for the isolation or purification of pravastatin sodium according to

claim 18 or 20 wherein R is a n-propyl or n-butyl group.

23. A process for the isolation or purification of pravastatin sodium according to

any one of claims 18 to 22 wherein the inorganic acid is phosphoric acid.
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any one of clalms 18 to 23 wherein the pH in the decomposition step usmg an

inorganic acid is in the range from 2 to 5.

25. A process for the isolation or purification of pravastatin sodium according to
any one of claims 18 to 23 wherein the purity of Pravastain sodium is 99.5% or

more.

26. A process for the isolation or purification of pravastatin sodium which
process comprises removing a compound of formula (I) so that the quantity of the
compound of formula (I) is reduced to 0.1% or less by weight of the quantity of
pravastatin sodium by means of performing a combination of an extraction of a
pravastatin and analogues thereof with an organic solvent having the formula
CH3CO3R (wherein R represents an alkyl group having three or more carbons) and

a decomposition of impurities using an inorganic base.

.\\\O H

@

HOY

27. Aprocess for the isolation or purification of pravastatin sodium according to
claim 26 wherein R is a straight or branched chain alkyl group having 3 or 4

carbons.

28. A process for the isolation or purification of pravastatin sodium according to

claim 26 wherein R is a n-propyl or n-butyl group.

29. A process for the isolation or purification of pravastatin sodium according to
any one of claims 26 to 28 wherein the purity of Pravastain sodium is 99.5% or

more.
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31. A composition comprising pravastatin sodium according to claim 30 which

is industrially produced and contains 99.5% or more of pravastatin sodium.

32. A composition comprising pravastatin sodium which is obtained by isolation
or purification according to any one of claims 8 to 17 and contains a compound of
formula (I) the quantity of which is 0.1% or less by weight of the quantity of

pravastatin sodium.
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33. A composition comprising pravastatin sodium according to claim 32

wherein the purity of pravastatin sodium is 99.5% or more.
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