;- .1 e3eVPPBSXTV6LVTVU 166166' Process for the purification of
pravastatin a Technical Field The present invention rel ategel® a process
for the isolation or purification ofpravastatin or a pharnacol ogically
acceptabl e salt thereof which process conprises carryi | p of
extracting pravastatin and anal C%é@ﬁ‘lctaﬂgﬁEOf using an ”ﬂmmmmmmlmﬁent

havi ng formul a CH3COZR (wherein represents an al kyl group.having three or
nore carbons); relates to a process for the isolation or i £ { on of
pravastatin or a pharnmacol ogically acceptable salt themﬁﬂm‘ mﬁm ocess
conpri sd%roqmsffcrrnhbmgﬂﬁcétﬂ‘éfboﬁﬂﬁﬁ?%%ti“hg t he deconpositi i es
using an inorganic acid; and relates to a process for the t¥®Pati on or
purification of pravastatin or a pharmacol ogically acceptabl e salt thereof
whi ch prAacasRaCeRRI i ses perfornmng a step conprising the deconposition of

inmpurities using an inorganic base. Further. the. | pMeAatiban rel ates
to a process fTire presgndinvegiieR f?}ﬂ?elsft?/?r’i’éocﬁls%goz{stﬁgﬁwri]ﬁgb?’rﬁé Iiphar Tacol ogi cal |y

acceptabl e salt thereof ré\%i [ 13010 s A1t theedof vliielppravebect ed from the’
above- rre%ftl?réﬁ%%at{rh‘?reae&%at g&%&? gre%%t he present invention r?I ates to a

composi t | gn. conpLl SimtuRhaygsRdinctngpravastaiic and snglagnestthEPl y produced,
wherein a conpound”having formula () @gi&@e%kr} &Efﬁgpé%m ?f 0.1 %or
B e s it g v e
~ ~ em-ca ankyo 1 nghs
transl at ExPIRY Lqei‘trafPQ%rﬁafbsoggSglljggggé. ég)r 5 Backgr ound Ar t._ Pravastatin

s a co Oli'flgati’mxi &%rﬁas@itﬁ%roﬁ ragcolopidatl Cadcaptablie § stheregdivgiedr in
Japanese Pat'en Application publication ( Koﬁaig No. %ho S 40;e6 USP
4, 346, 22)oceRdlcdmprisdaefforhing myep sPHurang § decompastURPZ At sodi um i s

process for the isolation or purification of

using an inorganic acid; and relates to a
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.

@
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commercially available as a therapeutic agent for hyperlipidem a at

present. -OOC (~~\\OHHO O"'"il HH3C OH (n) CH3 /~~ |ICH3 Many conpounds in
addition to pravastatin are known as“HMG CoA reductase inhibitors, for
exanpl e, atorvastatin, fluvastatin, itavastatin and the |ike are conpounds
whi ch ar roducged.synthetically. On the other hand, although |ovastatin
and si mgas‘{ﬁﬁ qur?%é%(ta produced by fernmentation simlarly to the case of
pravastatin, tpyeyastdtih jracquanpmntdy ook isdiagesddeasreHVEE 1 TSRS di f fer s
frompravastatin in that it is prepared.by a - bempifet i on.

Nanel y, iphibiasimiinansssdbaientiAppiicapen BH&W‘){W&%F@W;%QR;? ofmation in a
second s f cur sor., i idrpravdstdtit soglian i er ment at i on.
Na00C O ae2R7 T o REUE RISy ToRRAB (N5 rid O' H300 H3 CH3 /-~

Na00 C-~~ghinbRidIReaailable d3laaderapuitinagene fori lomedimaderniart ipseseet nent ed, much
nore unexpected iI'npurities are apt to be pr@giuced than the case of carrying
out synthesis by a chem cal reacti@pc SO\ hough purification is
respectively carried out in every step, it is not possible to renove all of
the inpurities S /Chentcal/Sankyo/F 1 FP0137s P85135/ FP- 0137( PCT) / Enghsh
transl ati on of spec~tication/tlsa-ig/28. 04103 co etely and, in
particular, it is espeﬁi@/r\yl/dtli!\fdcul to renove t inpurities in a | arge
scal e cultivation for ihdustkial Priodlicti 0. On the other hand, " one of
the important factors for pridducingld ss (g?and ef fecti ve pharnaceutical is
to obtain a highly pure product ﬁ@ cal substance is obtained by
producti on processes such as,gwthefiisat” synt hesis froma starting material,
the isolation or purification of said substance produced by an organi sm

and the isolation or purification of said substance prepared by a
production utilizing genetic reconbination of a.c s'ﬁ %r‘,@l , even if

. ell. ]
any product i on Menyceesepounds tadeitieon b‘bﬁ@f’f‘%atﬂ%ﬁﬁ?moﬁv&?onhg?ocess is
adopted, it is often ditfig L, FRaadie Sevabeiheal thelike ance
havi ng arffi}’r‘itatsﬁ ‘%‘?‘g% Q/E 5 glt?i’leet’%&%%&pd?}ty of the starting materials,
the inconpl ghf sQfhithard gegidedngnthdacaliposi tion in isol ation or
purification steps, and the like. Further, in the field of pharmaceuticals,
it is clear that it is apparently common know edge in the technical field
to which the invention af the.pr | | i@ astREh angsrotifiédd ¥li agnosti c
agents and theh’bgﬁtqtgﬂgﬁé‘ﬂtgmg%%?g%‘?sﬁag&lénpur%ntises may have an ‘undesirabl e
eff ect OWe%&QM&Lﬁnﬁ&@hyttBQﬁa@%e Jfbraesptiusthen aré preparedrbyormeasiege o obtain a
product being as highly ’pure as possible," [Tokyo Hi bCou[}%: éahe 302" a
case in Hehseitaor, ek differs Siogypranestain Fethat 128 PEEPEE OY £ REERore, the
HMG- CoA reductase inhibitor is a.pharmaceyti ASEoBEHN Ni stration period
i s |ong if§rBeRapon.o RPFE P(Pé’?f}aflg\i%rlgﬁh{glbgﬁé%?grol “Tevel in bl ood,

ther ef or etri&sgérﬁla”cﬁ‘)ﬂ% LelcdiBltep bf h prdearsor whiel tys bbgmedrinpuiist stepn or der to
reduce any adverse reactions to the utnost.

fermentation.

Penicillium __
S HsC
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 jnpurities than sinvastatin and

| ovastatin which are prepared by one2step fernentation, the purification

step is particularly inportant, and studi es have continued to find

processes f oL i Slaald PAtiChlaR Ui isfdspédialpndidficili® fengiveth@impumi@vast ati n by

. renovi néz e rmpurities. The present inventors have particularly found that
when pr gy@stsaile Rultsyapbndocmdustyial produoiterst ep fernmentati on, the fol |l owi ng

conmpound (1) is always S /Chem-cal / Sankyo/ FPOL37/ FPOL37s

P85135/ FP- 0137( PCT) / Enghsh transl ati on of spec~ficat~on/tsa-g/28.03.03 4

co-produced,  NGORG e fHaO: 3 of Tt idipbfifiGadibis for riicirty Lkfe bl ~—, and

further, the anount produced of the above-nentioned conpound (1) is the

hi ghest grgenge phgmidtputiédl ie® otitaiate ghlyf mirerptbdigt.i ng CHFRGhi al

transformation to give pravastatin. However, although esent, i nventors

have f oudstaheq isi th@1§e‘3agy PrSCHan Prasgsies SEcl &8 %P‘i’?‘%@f‘lyw‘ghrf%\{/seﬁ@%ea

above-nmentioned .co . : I Patd Ldstdace drsided by iang

phar rracest’i't‘rit‘élglm?)tf’%%g&%ﬁg%l%h%%fof)?g}e@&?éd obt gimnélﬁ)i%ga%l ygpur e prgvast atin, it

has been,psehivmdbhd titikslation bepuniictivn elbmiesubstance pegpatsshipotind (1) in
conparison with other inpurities because it is the optical. iﬁomer regar di ng
a hydr oxyrognctign wtilizing geneticeceiingaen a@ﬁpboﬁégﬁer%r VRS APV .
Accordingly, a process has.hee ' W GhndoseddQl alimed] iesone and
industrigqoflﬁ}c%‘?rgﬁrd’ﬁgﬁtl%g hn% a}sgec eﬁggééoﬁlgbc}ﬂn%%%g? gp?\y, Soe}gt not damage the

product i ¥jty d@fiching sbiaRsa prddcedaidniisali snbstanéeahavomg e pupity of 14Mbi on of
pravastatin or its pharmacol ogically accept abl epial t to Egurittél Svvhi ch is
as hi gh Becaubmof tiotparite of theestarting materials.fthe gRogin ‘FfFB?FéPSS‘? BAGHONnd

further, a sinple isalatj.on or ri.ficatio j enove the
above- rreﬂ?‘ioé?ig’g‘tl%’rﬂﬁdﬁﬂah?l? T glﬁlgﬁl% tIOéli sﬁédﬁc’f 8%‘?9‘(%38%2 Wéﬁ%&q g'?l? drf] On the

ot her ha 91& 6@1&85&&\6&99, RLOERESHS AN Cafpuvnnlyacommon sewsedgerin phe i fyi ng
t he HMG reductase inhibitor. ( 1 W92/ 16276 Pub{ii catiﬁ%g (Japanese

Pat ent Apghhizat field tBuiHitic e iomemNion ¢fikbp pEgseRicaPPCEieD 2efPnghHitat pupl i cati on
relates to "a process for purifying a H -gr‘@A[ : HaRBiaki t or whi ch
uses hi gHiagapsis #EEAEANG; %Gﬁ%ﬁe%th‘%lﬁé‘fsoﬁornal}ﬁ;ﬂ%/, laﬁglglﬁ(l\é/éﬁ%gA Y educt ase
i nhi bi tot;lg QR Bl G P ¥n dpnBbisiahll €RdrbPy? PhQo@sKsion] ftas puporftandaei on process
of the pu fil cation uses high performance liquid S . . nd
/ Cheni calobfn ki ypoddR0 baing ROy pResasaBskbla 3 Tlrkyp HiglyFouh e3R8 ati on of
spec~f ~cat ~on/tsa-ig/28 03 chr omat ogy. n the purification step of
t he HMG case M@é@lagg@Y%h%b?f‘@Smen SIS SH7B0Yo0!
Furthermore, the HMG-CoA reductase inhibitor is a pharmaceutical
whose administration period is long in order to effectively lower the cholesterol

level in blood, therefore it is required that it is particularly high in purity in order

to reduce any adverse reactions to the utmost.

Accordingly, as described above, since pravastatin which is prepared by
two-step fermentation contains more impurities than simvastatin and lovastatin
which are prepared by one-step fermentation, the purification step is particularly
important, and studies have continued to find processes for isolation or

purification of the highly pure pravastatin by removing the impurities.

The present inventors have particularly found that when pravastatin is

produced by the two-step fermentation, the following compound (I) is always
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On the other hand, isolation or purification process of the present
invention differs fromthe purifi catjlon process of the publication, from
the viewpoint that it provides highly pure pravastatin w thout using high
performance |iquid chromatography, by renoving the inpurities of

pr avast%toi_‘;}ogﬂera an organi c solvent which has a fornula CH3CO2R (wherein R
represents an al kyl group having three or re carbons) such as n-propyl
acetate or n-butyl acetate, and/ qQf;gcR0 'ngBTI npurities by deconposing them
i c base. Further, the isolation or
purification process of the prgsent Hweriti on "whi ch process conpri ses

removi ng conpound (1) to an anount of 0.44 % or | ess by wei ght of
pravastatin sodium is Q/@(\&_egfékid)ed hor suggestec@ By the way, since high
performance |iquid chroifat odr aphy ned ires large quantities of solvents and

smal | quantities of involatidts jripdkitigeCiir esent therein, this becones
nore serious in the case of a | @ e production. Wen the solvents are
renoved, the sanples will b ont afftaafed with the involatile inpurities.
Addi tional ly, serious environmental pollution and a |arge anmount of

di sti || afj oM @R eRS SmbesWrbdidearofttheabwe-méntiodedropempuadtDtiy thsf  sol vent s.
Accordi ngly, high performance |iquid chronato rap%ii ) trPubIaﬁsorre and

i ndust r i ikghest dirsagvhe iraperdties, whish arq fosmgd urigg rugHbIrang e BaB80 &0 oy ocess

which is suitable for fhe industri [ [ Leaihant Qf
pr avast a8ivR Pr&3rHar | eﬁ’ef’falljt P%ﬂ&gr ggre%lnﬁé’gn Irqu%Ndé 1f:()lrlllgornat ography is

used for ﬁ%&%@%ﬁ%&' toREQEICchR e The Bb@eantationed domposndi(Dffraal t to
remove the a ove-man)ti oned conpound (1) which is the optical .i somer of

pr avast atHerin@mdtibmpnhiuai:mdpuilaglalsarataicﬁutmPF@“FH@“astOF&%’ oO98faRy . (2)

W99/ 42601 Publication This Publicati rel y L i or

puri fi cabighhy wrS@é%‘@swwﬁ\éﬁgae’btﬁ{éé‘ﬁﬁ%ﬁ etgtrgrﬁﬁ%trhg glrv;é)t éltéfg%tg (ziai ning a
HMG- CoA é@%g@@?ﬁ@rm@nﬁé&%ni\ﬁtkﬁo{h@ﬁﬂ%&&ldsfb%aku’s@/iFﬁﬁhaBbﬁaﬂiéﬁfner

P851 35/ FP- 5/ Engl ~sh transl ati on of spec~ficat~on/tsa-g/28.03 03 6
adj ust edrdeardingmhytrokyZeroup @t Gnenbfi the asyramietic eanRons HPTRIASIAESA r educt ase
inhibitor is extracted with ethyl acetate, and after |actonization, if
desired, it is crystallized to obtain the HM5 CoA reductase inhibitor
having a purit % s Hed Wieat isafot Proabrssmefant he
publication di %&Tcgérg%?%@rﬁﬁﬁgégﬁg% gfié;gﬁqur purification process of the
present ifMeRidgNisddvamagbeussuelps chitomategrapi does not damagsthpr ocess of the
publication uses ethyl acetate agaan. or gani c sal.vent ip

ext ract i peodnctyHy OAthenstenfsl aBh IS E5 1S HECB Y piufiglfﬁatéorwnelgaﬁ/? Ertgtt?%gI cul tured
brot h whi.ch,caont ains i QUES sheamesd apmmadusathedy a

m cr oor géﬁipélﬁ{m%ﬁ%?%%@f%&?: %Hegégqtgﬁ?%t?i fication %ﬁ%pess of the present
i nvent i ORyHeRESisturiiTd@ctyi chromiatogndphyh and firtherteheimpde isalailoBieBCOZR (wherein R

represents an al kyl group having three or nore carbons) s n- propyl
acet at e murllﬁwbu@lypr%éa‘é(g’@h CPGF?IH%Y‘?&F oy ZIRLieBRe G %‘%ﬁh%ﬁ on process

of the present.i.nventiQ ds highly pure pravastatin, by carrying out a
step of @Z’i%ﬂ%‘b%qq}{@% erg}l%gl}?l{'ti es of pravastatin using an inorganic acid
and/ or an inorganic base, but a step of deconposing the inpurities of the

HMG- CoA reductase inhibitor using an inorganic acid and/or_ an tionor gani c
base is not ded2n theeatherdranduthgdotewing Pragasseh A HPONMAS RE’EIS3H. "°Fur t her, the

i solation or. purjfi i Qn, pr.oc - Of . present invention "which process

conpr i sePWH; ith@h@@%@%aefqtfa%?émégﬁgﬁwnt of 0.1 %or less by weight of

pravastatin sodiygoo316216 BesiedatibaddpaneseiRpyes tigplimption Pubiieatioai nl y, an

isolation or purification Fr ocess of pravastatin is described in Exanple 3

of the PuNbi@athiyonHeHow862t0) in this Exanple, the purity of pravastatin

whi ch was extragt.ed w.th. et hyl et I NS Ya BMEL e ucla8ss, and
" ublicaliohydles T R Se S T pi g BME

t hen, al t hough pur It using chromat ography
whi ch di ff ans: o WHRE Bsesitsgh périférmdice Piquid ¢hramamprgrhyc st HMGiGeA pr esent
invention, the purity of pravastatin finally obtained is not described at
al | . Accorediicigse/inhittitars obi@inedihyi tha puiificaty PICEHH y pure pravastatin is
finally obtained or not, and S /Chem-cal / Sankyo/ FP0137/ FP0137s

P85135/ FP- 0137( PCT) / Enghsh transl ation of speciflcat~on/tsa-g/28.03 03 7
additional ly, ifpd ﬁuﬂ?ﬁéatfdﬁqg%és@@famummtialbamrﬁgmpbﬁmuamdmumd (1) is
purified to an anount of 0.1%or |ess by weight of pravastatin. Further, it
is difficult to believe that even | ovastatin described to be obtained at a
high purity of 99 69 e i E Rngddh kb Rioddd REdreabiQmy/8 83031 Ul Yy

obt ai ned ?i%éhef“ﬁi”/ga"m’é)ﬁ%;%ﬁ%?%y o&sggfﬁfw)mﬁe j udgi ng’ fromthe HPLC chart
(Fig.4) of the final product, and it has no credibility. (3) WO00/17182
Publ i cation




This Publication relates to "a purification process for a HVG CoA reduct ase
i nhi bitor which uses displacenent chromatography and a HVMG CoA reduct ase

i nhi bitor obtained by the purificati én process". The purification process
of the publication conprises using displacenent chromatography in a step
for puridnybRghobhpniiveriodur Bckisiohatd Ak PINMOLCoRtediitasetifkibitband, the
isolation or purification process of the present invention differs fromthe
puri fi cabn tire gheckas, toldtiva quhirificatipo procesoed tha ereseaypyenion didfers he

i sol at i i.ficati f.t t invention .affords highl
O ol b i i oo A S5 i DR R B y SRR B or s gty
chr omat %B@ﬂ@é’hi%}{ gﬁﬂ%ﬁ}gh\%tétfhewltﬂ&ﬂrdsgﬁgﬁcéggeﬁbﬁﬁﬁﬁedi%ﬁﬁ by using an

or gani ¢ ‘sol vent s the formula (wherein represents an

al kyl grapmb@graphy; by senavingrtiresnparition of psavebtatis usingranpygarieéet at e or

n- butyl acetate, and/or renoy] ipurities by deconposing them using an

i nor gani © et haghhasya Wuﬂﬁ)&j‘g&péﬁﬁﬁ’ ?elka?ﬁ{fﬁ?ntﬁﬁg%&%&?‘}%n or
purificat I J j " Wh Sanfl@d¥Pr i ses
Ferovi ng Sk BEEG oR csrbhap SEAER pRASP LA o SRy DECERE el

pravast afehidveQdinurities byatecdmposinp ¢ltenn asing aggeetgenicaicidadiid/ofur t her nor e,
even if displacenment chromatography is used for the industrial production
of prava@PEanif base. i s troubl esome, and it is difficult to renove the
above-nenti oned conmpound (1) which is the optical isomer of pravastatin. S
/ Chem~cal / Sankyo/ FP0137/ FP0137s P85135/ FP- 0137( PCT) / Enghsh transl ati on of
spec~fi cati on/Fghey/ tR8 if3atdth or RurHivatibr prodesobitheqresent prvenfiowat i on
processes other than the abovenentioned purification proce sef can be
adopt ed ‘byhichesecesk fomprsasiempeingraompoynd dR4ppneamayst 9f PdaP Ohisgh pressure
liquid chrona aph HPLC). can Ny alytical HPLC is not a
practi cafy WF@gggpgavéggQﬂ P at'? gﬁt g‘%%h??ﬁ%c%@g%sﬁg&grocess f or
pravastatin. Analytical HPLC uses a packing colum (a dianeter of 4.6 mm x
a length of 25 cm) having a very narrow di aneter, about 10 pg (1 x 10-2 np)
of a sanpl e i sButhteway,sintetiighpgrfomeanse ligyidceiromatographydeguisesalrigsi s, and

| ysis. requi bout 39 ni nutes. Al ! : | f th
ol umn: Seantgied A siF PRy Seel eBlE o PR e R e o
conponenfigs GEdINRE M&d&etiBud HethaRade/df LRkgesstategifodealdnectWasn itge not

practical. Further, a collection systemis not attached to the analytical
HPLC, ansblesrgn aicfreintovied, thasamples avillieecomtamminatedoritls Bloviamelatile r equi red when

a solid sanple is desi.red to be obtai ned. W anal vti cal i s used for

the i sol HRPWGHISS pﬂﬂiﬁtﬁ? b; BRT1O8e cpYouDEniA] p@ﬂgm 4 4 Fage gﬁ%s@s and 250

hour s ar&isfiggﬁ'&{ t@:@bbelan% rdsSR! Rirh Mgk §e JTU Tafol iAnREPYREIWe needed for making
Mg tabl et,

nerely one and analytical HPLC is an unrealistic process for
isolation or purification of pravastatin. Therefore, it is clear that

anal ytical HPLC is ndustrially di sadvant ageous. Furt.her reparative HPLC
cannot be sai dg%orsgl ’gﬁl%;bﬁ?fé‘yré“aé’ﬁ? lﬁB{beg’?SWafolgéaH%(dﬁgrto}lpgerc‘o Sgﬁé

I solatio | 4 GRh AP dfs, MY 3ahtibe-combidbed 188k aGitoedmbagsphy can be
roughly &dgé%f&?{?e%éa:aﬁtgoﬁg%ﬁihn clhromat ogrcgphly and fl‘agﬁ chr omat ogr aphy
based onsiitebls fareheindubeiasidolatongs] puypdidaiion ef prayastatin. i s not expected to be
a procedure suitable for use in an industrial scale isolation or
purification. The above-nenti oned conpound (lI) and other inpurities have
actual l'y been gy i S 1iB8id Mo RES TRLaa RPMeEs, but
conmpound (1) cgﬂﬁ‘g&h%‘?ﬂ‘g@hﬁ p rrgc%lg%n?rol pr avasta?ﬁ?hgecause t he

above- nenidvstied peatwedondf pravabatinfie isdiffiedt womerovefthpabaresmantioned

Recrystallization is an isolation or purification.process which.is wdely
used i n ep@peyRd ) yhighnistheerigal dsgnaer qlﬁé\’/'\%‘(f’ép,“neﬁnflﬁﬁﬁgf?“? BEAYPERYP j zati on

has S/ - - 137/ FP0137s P85135/ FP- 0137( PCT) / Enghsh

transl a??gﬁlng?ﬁés§%2@%g?4on/tsa-i g/ 28 03 03 9 been used, it has not been
effective for selective isolation of the above-nenti oned conpound (1) which
resenbl es pravastatin in structure, frompravastatin and for inproving the
purity of pravédtWQAN/47903 Fubkisadem i on to a desired I evel. Al though ot her

| solation or pypifpGald,an, RIGRETS e RHRRoAD SRRAERAATBIRAARN KRR
distillation have been considered, both of them are separati’on procedures
based on atdagc&itzeedidlfieedbagh obntaming & HMGeCoAasduaasd ibbibktor &squi re heati ng
of sanpl es. However, since pravastatin is apt to be deconposed at its
melting point, these cannot be used as the isolation or purification
process. s?&ﬁgn;[icgl?s';ﬂkyoﬁ:}f(ﬁﬂ/ﬁ&sﬁ' t B&I:s R0t R TARGVERIBRE bioREE DGl i@d o0ty OF
purification processes Is repeated for renoving the above-nentioned
conmpound (I), the yield of pravastatin is resultantly decreased. Further,
even if any of the conventionally known isolation or purification



processes descri bed above are used in conbination, they could not be a
process for renoving the above-nentigned conpound (1) to an anount of 0.1 %
or |l ess by weight and being applied Por the industrial production of
pravastatin. Accordingly, there has not been known at all an isolation or
pur i 71 Catyf A NAFGABHISH ORI AVAAE ReliBHMPT0A Ruadasd ati n by
renoving, 1 n particular, the conpound having the above-nentioned fornula

(1) whi GhhibsoRissexmsicrdoeith ethyt ecktate, prdaaftes laatomizatiath olidesigdeltiihg t he

productivity of the step. DI URE OF THE. I NVENTI ON Th. t inventors
have intférﬁﬁiWéF@/tos?Wai“e‘geyMa%%é@ qtftséllm&‘éﬁﬁb P8 p&‘&‘ﬁ’( §f ﬁ?ﬁ%

pr avast at in%r and as a result, have found an isolation or purification
process °5y Wi ch hi ghly pure pravastatin (preferably having a purity of
99.5% or nore) is obtained, further, an isolation or purification process
for renmoving inpurities which include the, above-ngntioned,conpound (1)
which is an andlectyut{icgfiopPERLESs QETM,P“PLB?H%&%‘%HT&PWB@S&ﬁqlﬁtéqqp fonposi ti on,
and in partd cul ar N. Lerl.atl ar i fd b OPicRhBaR$RatftRE renoving the
above-néﬁ?ﬁ%ﬁgan@8%%%%%§9fﬁ§é$%tgﬁegﬁghg?ﬁg?ﬁo.fga)or less by wei ght  of
pravast afijrffica@ibl phevees 8f thehrmiicat dnSasek e thyF RO 3(é/a5 A BZanic solvent in a

P85135/ FP- 0137( PET)/ English transl ation of specif~cat~on/t sa-&/r%g. 03. 03

10 conpl seeaf exteacting peaasianinandiagalogrerethgread diom p GORGRAIGH QY to: (1) A
process for, isolation or purifi L.OR ' phar macol ogi cal | y
accept abt?rgt}k‘é(ﬁlclhtcl‘i’é‘faé%sfp ?sé?\tlrbg]%%:%{s)aslo@%rsrglﬁéﬁée lgg?%g?f;r% %g an extraction of
pravast %i&%@ni@ﬂﬁmﬁ% it Bevteat the pulrifesation Gasuess sDihegutsenavi ng t he
formula CH3 R (wherein R represents an al kyl grou(g havi ng three or nore
car bons) invé@jontuses eoesganfiosolyens which hes the formplarGHiCQ:R 6Wh%f1emp#avast atin or

h | ogi cal | t abl. It th f [ i
eConposieRt e amiA PSP o roP AR Cpy ) SUBEPEPTARCRRLD | 1

i sol ati o). &Pu%%gtgﬁati on of pravastatin or a pharnacol ogi cally acceptabl e
salt thereo i ch process conprises deconposing inpurities using an
i norgani ¢ base; preferably relates to: (4) A process for the isolation or

ificati f tatir . | oqi | . It th f
ecording Lo (tyRisrengisptetiotonsufignereseen bR B ER a0 o oip
havi 9. Sy QPR prb iR OCSASirg i bt SEUabpAsiag her 11 cal | on of

pravasta%ln or cologically accCeptable salt thereof according to ( 1
} wher ei finfRiritesafiprpvaspyin wingarbimbygangr anig and/ef aminorgenis Yasebut de i sol ati on

i ficati f tatin . | ogi.cal | v. t ab] 't
Cheroof  Hén6f Peame ey eUREHEHAS oLth TWCr bon Boide BB A
and (7) An&?é %‘%ﬁéﬁdfaﬂﬁ/o%ﬁ ihGBLAL bAt Aok Edribeaiof BugiesiRuavantiatha or a

phar macol og T4 y accept at% e~“salt thereof according to (2) or (6) wherein
the pH i publhetidaconposition step using an inorganic acid is in the range
from2 to 5. Furthernore the present invention relates to: (8) A process
for the isolation or purification of pravastatin or a pharnacol ogically

e oLt on! byt BRs0li6N oP RARRERIANIBELS BT tREpleirTifibrdiofiond! N2t 101 of

an extraction of pravas I'n an thereof with an organi c sol vent

havi ng t h@hfdrprobess CoHRPEER fenhwigg corfpowpr @sendnsamourd|dfyl 1 ‘grosdgsshavi ng S
| Chent cal | Sankyol FP01371FP0137s P851351FP- 8137 PCT) | En t{sh transl alon of
spect ft betv(;'ightg;f_pg@yag@n@}gspél_um 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
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11 three or nore carbons) and a deconposition of inpurities using an
inorganic acid; (9) A process for thg i solation or purification of
pravastatin or a pharmacol ogically a¢ceptable salt thereof which process
conprises performng a conbination of a deconposition of inpurities using
an i nor gaRifordnydt mt%g QSthhi @R 28bvé-MuntibhéESoHpoud @isipi@ifidni ¢ base;
and ( 10) A process for e isolation or purification of pravastatin or a
phar mac ab agianaduny ofi0 déponlsse by ateiglitlod pepfasialinch process conpri ses

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

t hereof with an organic solvent having the fornmula CH3COZR (wherein R
represents an @jitel DIQHRRA LS Bt OFerOVBsi5@K RORSIbed %o BeCOMPOSI tion of
impurities using an 1norganic acid; and a deconposition of inpurities using
an i nor grbnainedasehighrefrey abb9.6¢ebamese inoan Eddample Af phopeldscation it he i sol ati on
or purification of pravastatin or._a pharmacol ogically a abl e salt

t her eof BHYGPEHIRRS %tdh’(sé}‘g}bpur(‘@’(f)fr%@%éﬁrﬁn%eﬂ'égéng ‘i"é‘%’ aﬁcﬁgﬁbﬁ?’ﬁﬁched chain
al kyl gr } . Aprocess for the isolation or
purifi ca‘??%ﬁﬁgﬁlﬂhg%é’\si%g@é‘?‘f’ﬁ%&@&?&’ﬁg‘é‘ﬁllggi cally acceptable 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 cdP) WQedpt &bPeblicationt her eof according to any one of (8) to (
12) wherein gL BorAARIcH Aghd & SaROTROAGH brieidior ATEMG- £k A process for
the isolation or purification orf pravastatinh or a pharnacol ogically

accept ahlegugadd inhitetoe fhi@c aws diisplademennyhronatadratd) aridoa HMG)Coker ei n t he pH
in the deconposition step using an jnorganic acid is in the range from2 to
5. Tn ad@ﬁmtm,lnhmtoppb@emd‘?)h&érptuﬂ(ﬁﬁai‘@fllﬁ’icﬁsst o: (15) A process for the
isolation or purification of pravastatin or a pharnacol ogically acceptable
salt thereof which process conprises performng a conbination of an
extraction of PKAyashiction sapatRpiddichtier eshpMédshisa dsglacémean! vent
having the fornmula CH3COZR (wherein R represents an al kyl group hav~ three
or nore duoetegyaphydna WWQWIIDQ@%HNF@'&RA tadastage hgbiter. i ganic b~ S

/ Chem cal / Sankyol FPO1371FP0137s P85135/ FP- 0137 PCT . tion of
speci fi c'gleg@?ﬂr%ﬁ@ﬁd’gtg%s.o%amnl‘f pplFbt?Célgigﬁlpflo%eéf 3{7%5 qr%%eﬁ?%@%ﬁ%&%?ﬁ?ergs for the
| sol ati ofjomithe Bhtificsddd @gc@s’s JTTtRY BB Iadatin Ofrord thE F{dWAsahi@hcikl y accept abl e

salt thereof according (15) wherein Ris a strai ght, or branched chain
al kyl grisolatinner pgrificatiomprogessafdhe pregert inygntignmitrdsBighdy pwike i sol ati on or

purification of pravastatin or. a pharmgcol ogi,cal l.y ,acceptabl e salt thereof
accor di n@rai"%“'i‘t_"ig’)t%ﬂ)r‘ﬂe‘t‘sé‘il%aw ?QOEBEQ&’ | 10 dmgo{l%/@)raced? p. In addition the
present a%}?éﬁlagdﬁ%@vﬁy rdfoRhE $hd Papurkl o pPAvASRSS tyQlsidd % bgahit i on or

purific astatin sodi um whi ch process conprises renoving a
conpoundsadferft ovhicih hag the feomtla£3H 1GQ,Ry(windreinyR ofpreseatcampéphgrosp fornmul a (1)

is reduced . to 0.1 %or |ess i ght of .the quantjty.of pravastatin sodi um
by rreansh%fm%QFF%P‘h%nﬁéc %\arSBH"PS?éHgFF‘%WPB‘PPYa\ﬁC@Q? roricf‘t't"btgfl B‘fet%F’aQ@Z?rati n and
anal og Ue?eﬂﬁdlﬁﬁg ﬂﬁplﬂ‘itﬁ& a‘%Ey B5ing SR YBingAVihBahReaci @ hRdIbAH3COZ R

(wherein reptresents a group having three or nore carbons) and a
deconposinorganiobasenpuri ti es using an inorganic acid; ~~\OH O H3C CH3 HO ~~

Further, the isolation or purification process of the present invention
“which process comprises removing compound (I) to an amount of 0.1% or less

by weight of pravastatin sodium” is not described nor suggested at all.
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.
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( H3 (19) A process for the isolation or purification of pravastatin sodium
whi ch process conprises renoving a cgnmpound of formula (1) so that the
guantity of the conpound of formula (1) is reduced to 0.1 %or |ess by
wei ght of the quantity of pravastatin sodium by neans of performng a

conbi nati on ofFuathdgdsoTpwe bt putifdationpubddsi@Sothérttha@thd dMfvgani ¢ acid and a
deconposition of inpurities using an inorganic base;, and S

/ Chem cdngrsipmry pLABOZRM PROLSES chsba adymted by drspeiillegng bishartrfans| at ~on of

speci ficaUn/tsa-ig/ 28. 03 03 .13 00C ., ~~\ ,~IlHH3C OHCH3 /~/
| CHs Ho\egggr,npﬁezmal)ﬁg:ﬁfg JUCFSGFe lrlﬁléld:g_gfﬁrﬂ?tpgwpgg( |81) Fﬁ%k’?on of pravastatin
sodi um Whértfbned 0618 $Ha5EERI FBEE i§ A6DY pgtidalGRORARTaPn fs6lafehdr(!) so that
the quantity of the conmpound of forrmula (I) is reduced to 0.1 % or |ess by

wei ght dfurifisetion armciess/fospraprasiatist atimlgisdl HRLByusee arpackihgehfnon (d ng a

conbi natj.on of an_extraction o ravastatin and anal ogues.thereof with an
organi c %}P%BP? BRI ?h@@%?%? ﬁg’&%@w& Y EPBPH (g?mgtﬁf’ea%’(?m wan al kyl
group haw P ar. - : L | i ities using an
I nor ganieh\c:él g%? 21@ a c)i%gaggl?:l }ﬁc)%saigte?%)no %?lgﬁﬁgﬁgﬁggbg@flﬁgataéya%or gani ¢ base.
NaOOC ( -anhlgkisHihdoné adalysistegGuidedafdut 3CHBinnlesCHA ItHOugh the efmeglalilopwsr el at es

to: (21). A process for the isolation or purification of pravastatin sodium

accor di P éhq addymy; itisay expepelydiktedsojuden. angd#thevglbdelsetterothai n al ky!

group hayi r..4 ; S. fir... | S0l at.| or
uri T1 caorngyS bad bE AR it ARLAL LGRS R ASTIEIE (o0 wherein
R is a rFupthenyl coblectioskisydm @4 BotittatRR) toAhp ASIeESal THPLCE hehd &@haf iton or

purification of pravastatin sodium according to _any one of (18) to (22)
wher ei n 1§ Histalledy Bigrirmoxal of solveshissisavired when @ solig s3mples desised fodre t he

I sol ati Vbtdhed ur\ithieﬁ %BLl%cﬁfHIpﬂ@Yéﬁée%tfioptk?eolgj)lla'ﬂqoﬁ of Sﬂghgﬁion of
pravastatin, 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 unrealistic process for isolation or purification of pravastatin.

Therefore, it 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 isolation 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
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to any one of (18) to (23) wherein the pHin the deconposition step using
an inorganic acid is in the range fr§m2 to 5; and S

/ Chemi cal / Sankyo/ FP0137/ FP0137s P85135/ FP- 0137( PCT)/ Engl i sh transl ati on of
speci fi cahon/tsa-g/ 28 03 03 14 (25) A process for the isolation or

puri fi cajdefused, iPRAVRS bk Bfe@NicUdt 8Q6QTVE 88l ation 3Pvhelidveimdntibhed 0 (23)
wherein the purlty of Pravastain sodiumis 99.5%or nore. Furthernore the

present dompmunil§h vahish reseinblesspravastatinein s&uptw@£®nMavaStaélm and|fati on or
purification ofﬁlgﬂravatsta%tl n sodi um whi ch 1r%rocess con&’ S renoving a
cormpound™YOYBE fff BU(W)OT POAYREIRE QIS top 1812 dasied d¥sbund of formula (1)
is reduced to 0.1 %or less by weight of the quantity of pravastatin sodi um
by neans of performi ng a conbination of an extraction of pravastatin and
anal ogues t herAltioughtdtham salrtiam br pwofivaion mavéssgs fuch ak@asrul a CH3COzR

(wher ei repres nts n kyl .gro havi n or nmore carbons) and a
deconposth?laﬁt%gfap B0 i t@@ﬂagihﬁzge bfen chotslirrh bBIsel RECBESEPAIARGE o - - i |
H HSC_ O drbdeditddBuskdbirkthe S irorBickctisahible I RLRS, iR bdiR Bauhr! OCESS for
the isolation or purification o pravastatin sodi um accor %g to (26)

wher ei n Heatisg af sdmplieght Howebemsinbe graviastatin ad &ptlto healepohposedqt 3tsor 4

car bons; (28) A process for the jisolation or purjfication of pravastatin
sodi um ae%@rlamﬁgﬁt@efez@n%b? 554 3% the 1splafion JRArfsAtIAD BIRGESS-gr oup; and (29)
A process for the isolation or purification of pravastatin sodi um according
to any one of (26) to (28) wherein the purity of pravastatin sodiumis

99. 5% or nor e.Furthet, ROEAT dtHehof feabRRt-mdnnbd dolatRinadgsurifivatioa0) A
conposition conprising pravastatin sodiumwhich is industrially produced

and contraPessses is sepratasiopfemneyingthe ghovetmentinigd composnd wWhi &g yieldo. 1 % or
}?jfl:nsgzﬁ%&aﬁ gf’l’—‘%’g%g%llna—ll%%%gasﬁggrlg\éfllié?z)llg??Ig(CjJI'I';J/mEnSI ish translation of
spec~fi cat~on/tsa ig/28 03.03 15 NaOOC ,.~\OHOHO,'~/ HH3C O (1) H
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
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CH3 /~~ ICHs HO ~~~ preferably relates to: (31 ) A conposition conprising
pravastatin sodi um according to (30) which is industrially produced and
contains 99.5% or nore of pravastat il sodi um (32) A conposition conprising
pravastatin sodi um which is obtained by isolation or purification according
to any QpfipRted fe grésead fvedfidn.contains a conpound of formula (1) the
quantity oip wnich'is 0.1 %or |less by weight of the quantity of pravastatin
sodi um Na0OC ,.~\OHHO O ~"~ HH3C OH (l) CH3 n/ ICHs HO~\, (33) A
conposi tion conprisin ravastatin sodi umaccording to (32) wherein the
purity of prE%E‘Eeé?ritﬁgg%ﬁ’ioﬂﬁlefa%eségz 5% or nore. In the present invention,
"pravastafin i ati #5524 pRarf@¢bRgicllkor nul a
(rn) ort(a phé?ﬂ#gg%Fggf%gﬁﬁghtgg@ggz‘lg%tllcgpsa tapésﬁée/tr eof , band _conn%oungs whi ch
have a netatsde silt tereofoviiioh phreesboepnises pedoadingameNtectipn pf nanmely a

pravastatin anal ogue [for exanpl e, the above-neniianed c ound (1) can be
nent i on®HFVasBLnERERoa gPS“aﬁ‘l?f/%?l‘i‘P W?@P@fﬁg"eﬁééﬁ‘é‘gggﬁ %?F%CT )/ Engl i sh
transl atd f e = - : &P earsonsyiO O , . i/ H
H3C O Ht(l(l%rt %aﬁ%eﬁlﬁqﬁ%@iﬁ %ﬁg%rgg? gg‘t]}rn |g1ilt iﬁrggtdiron ofcagbrog\igsot atin or a
phar macgbpgi aaproyessoepicabiletismbt pififcaioh dfpraygstatimldrya at t ai ned by the

isolation or purification Brocesses descri bed below.. Firstly, a cul tured
broth coheansdogipabiecsentebls soBithsisRbWAIhaIOeess SPRRTISFRHI0GCIHOFB8mat i on

cul tivation.i.s separated fr.omih celiumby a filtration and/or
centri f JGRETERS H%ﬁ%éﬁ“i%%%‘?‘gig%‘&’ %@é conventional nethod, and then

concent (34 ed Al roe&sabnthr isslagembr plieficationtafipeavdstdtinadrea  The pH of the
concentrated culture filtrate thus obtained is adjusted using an acid, if

necessamharmaplegiesi preoepieble sat thergo BWAICHGRIESESs KEFPEFCHEOBROSHE ed usi ng
an organic s9l vent such as_.et %% acetate which is hardly mscible with
1

wat er . PBIPUERSHPES a InQiEaYF p publication, the pH of a concentrated

culture filtrate containing a HMG CoA reductase inhibitor is adjusted to
from4.5 to 7.5 (preferably, 5.5 to 7.5) using an acid, and then is
extracted wit lprefelaply eadatesite. Pravastatin and anal ogues thereof thus

obt ai ned are coll ected from t.he above-nentioned tract according to a
convent i(Bhal Wﬁﬁﬁ.f%fzg}e i8Q1aHpY 8 pPﬂﬁcgﬁo&%@%‘Fﬁsﬁ%W&f ©xtract is washed

Wi th wat WA Sk eARBROUS Betbr R MiAEitE €1)5@hereioR iandtraiat | i ke,
sodi um rﬁéﬁ%ﬁ%‘f(ﬁgéli s?%ddgg to the extract, a%d gx)f\?acti on and phase
separ at i @rbramched ahainedkygrouphobhgBdror drcageensous sol ution of the salt of

pravastatin as a reverse extr.acted agueous fla&(er. The salt of pravastatin
Vs‘l%éf pravastat

obt ai ned9¢an “HBrCF § i5algtipp o gupfggion o mora

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) A process 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
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The crystallization which is carried out according to necessity can be
carried out as described bel ow, aCCﬂzdi ng to the nethods which are
generally S /Chem cal / Sankyo/ FP0137/FP0137s P85135/ FP- 0137( PCT)/ Engl i sh
transl ation of speciftcatton/tsa-ig/28.03 03 17-k”°m@i@§q§$§g echnol ogy
of organi c syntheti i Stde¥omnbesitiex affhpyriBesursorgeats 1 ' in

u | mannt@eEﬂ’b?‘BF%%g?lgﬁgghl%n%ugtli)i al Chemstry, Vol. @24, 5th edition
(1993), é@p ﬁ‘j}aﬁgf{?}”@r A8 idoaticar grspvar fidaign oA RTAYRFRBA ° for exanpl e,

pravast atin can be obtained as crystalli E SN séddsbr fogménig @r gani ¢

sol vent pamghavelegically achepteblgsalit ‘?rS#‘Bﬁwiﬁrpgg%efé?at i ? or q_g;ggar nacol ogi cal | y
acceptabl e salt thereof. di.ssol\inguiifiePysiigai imggarandcl ing wwth a small
anmount cpmbiRAteN, e?s‘feﬁf’moglalﬁﬁ.o\f‘]'ﬁguérgani c sol vent used for

crystal 'ngaﬁqi)QHtihﬁoffrﬁﬁu&@i@smﬂhﬁg aramoaganphbasec Al dr ocar bon such as hexane
and hept®&f&;'Pan aromati c hydr ocar bon SL{Ch &Srﬁfz{sﬂt‘a‘%ﬁﬁor@i‘d Xyl ene; an ester
such as (78§ hyb{pmmsafoetheelswﬁlo%eé?‘ért‘@?a PRIyl “acet at e agd n- but yl ,
acetate; an organic_acid FinvhidChdcesroalpohopeRBoENI&S et hanol ,
et hanol ,phﬂ@ﬁ@fﬁﬁ&’@?l}y P%C&Bfag’%g%ao ,hg%-%but ano?, i sobut angl 'tht erérg?&tcanol :

i soanyl al cohol ngfﬁ{ E;Ytké%'ﬂi%ngifmﬁlastaghmdra@BlOaH@F hereoh 31 4 e such as
acet one @MY 1%‘1?1y et hyl ketone; an et herﬁuch aﬁtsdakledtlvl rgﬁﬁ]ﬁﬁving

di - i Sopr gRyéntalahBig, the édmaty GHBCERAWFIREP Fhet hox etghane_dand

di et hyl enegl ycol di net hyl ether; i de siieh uaingfaarinergadie, acid;

di net hyl floeeraningee caib‘hﬁgh@ﬁ%@é?%’r%ﬁg’é‘a‘?ﬁgﬁ’hexa% m%l phosphoric acid

triam de; ul f oxi itcisiRidpydn imotdanid RRse; or a mi xed sol vent of

wat er anan‘gﬁ eHym osggoﬁpp?ﬁ@ﬁébove-nenti oned organi c solvents. A m xed

sol vent of water and one or nore of the above-nentioned organic solvents is
preferable, a m xed solvent of water and one or nore of organic solvents
sel ected from preforabhsreld€i @ s and ketones is nore preferable, and a m xed
sol vent of water, al | RGoe st SirsfidasiomadpravagtadinaBlde. The isol ation or
puri fi cat{ilbh &%88%5§%§{]@‘teﬁse&pr esen?ii nvent i.on sk rt 1%? 1tegﬂeng)lacentrat ed
culture fﬂ}{a}rﬁg&ﬁogbaw aedpabiosatt therephaccoEdRE &R LT dH A Fod, and t hen
extracts It, not using ethyl acet atglgt‘),ut é'%kﬁQa n@/ gani ¢ sol vent having
the for myimigitacorRchohehan AR BEPPSPENS" an al Kyl group having three or
nore carbons) in the st ksRloabuAgcatiopof prayastaiilpeadast atin or a

phar macolGéﬂcﬂpwcﬁ%’%ﬁ?@%ﬁém@ £ {pher eof . The " g)likﬂ51 gr %? Eggn‘g three or
nore car bolga%w @%Kﬁu?%&édﬁtdﬁl@ﬂalofherdfrac's)rﬂmﬂetH\( Py 9 12@10 = 7/ FPO137s
P85135/ FFY % /[ Enghsh transl ation of spec~fication/tsa-ig/28.03.03

18 the abﬁx@opgﬂmirinebmaﬂ grovpul a is for exanple, a group such as a n-propyl
group, an isopropyl gro . - Ud glcatiBn ofipravastaun wr agr oup, a sec- butyl
group, a (b})t-ﬁﬂé‘f“gﬁf&g? 1%1%5% yrlyﬂuéroup, an i sopentyl, Sgou )@

2- et hyl bu}qujn?] LRibReal R ReaReble)hlt giaregf acsonding 1A FHA (8 UQ, a hexyl
group, anPrgo exyl” group, a 4-net hﬁl ent.y| oup, a 3-nethyl pentyl group, a
2- et hy| pefteydinghoinprganid agidihphesd 95? a@ﬁoﬁ%? a 3,3-dinethyl butyl group, a
2, 2-di met hyl butyl gro a.l.l-di Iy &itiorl of Pravsptatia of,&2- di met hyl but yl
group, a 114 dﬁﬁ?ﬁ?ﬁsg& Shle @orl(%t&%? HI:‘{;Z, 32 di net hyl but yl %&gg (g%)l- et hyl but yl
group and pglaZ-ggoﬁ%%@awac&f)ﬁum safs thereaf gérording k¢ MY ARY i} iyl group
having 3 t 5M¢ar bons 1 s preferable, a strai hlb %’angragﬁpﬁqﬁtﬁélﬁdn@eal kyl
group havi‘pgerghptmc‘ﬁa}bmrtheldswmpﬁ%tr"?rhgfepHF‘élﬂ 214 , and a n-propyl group or
a n-butyl group is nost preferable. Further, the isolation or purification
process offromel ¥re&sent invention is also characterized in conprising a step
of deconposing inpurities of pravastatin using an inorganic acid, and/or a
step of deconposing inpurities using an inorganic base, in the isolation or
purification priagddiionf therppestpduee AR FIAES 'Pr avast atin. Wien two or nore
of the steps selected fromthe ste eslibAGE bR aptatin@shat i N usi ng an

or gani ¢ so(lﬁéntAlPaWeﬁ@f‘irﬁg]e E@bqnn(gr@frb%oi for rbrul a CH3COZR, %he.stgp of
deconposi ng the | [g?gg{glg RecREBEaAN trbdl whinhpsecess FOUBIIFG R RS AN c
acid, and Ry 8p econposi ng i npuriti e‘f) uaii r{%s?ﬂerg gakhGrpase, are
used in conpfiybatdion ofthextesiiordl pra¥ptaRRANGER AW Cor 1 at el y per Ih(;lrv.rred
randomy in the isolation or, pusdfi i B RGes@sentpar afkiyl govamaivitg of t he
i sol ati on aplysot h#\il@&fh%‘g‘“ﬂ‘@c gé‘;)%lg(hgge (a) }Z_l.%_pr Oc'esia@g 8{) Ig}g Rg bisaggl ation
or purification of pr Ada Qécomptitiomafahpyridigh U§Ing t

t her eof mhitg??efér%?rlgs?gé%?hﬁco?rbi natl?dgn of a step of extracting pravastatin
and anal ogues thereof using an organic solvent having the formul a CH3COzR
(wherein R represents an al kyl gr RAYbAGEdLdh 8sdaE o Beat@isbBAsY Land t he
step of dec&dﬁ'pm"s*i‘/ﬁﬁgkyf’ﬁé‘37’%\}% t%ésgyﬁgi ng( glﬁ inorgani c acid, (b) a process
~for the isolation or purification of pravastatin or a pharmacol ogically
acceptabl e salt thereof which conprises a conbination of a S
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or nore carbons) and the step of deconposing inpurities using an inorganic
base, (c) a process for the isolatiopn or purification of pravastatin or its
phar macol ogi cal | y acceptabl e salt whith conprises a conbination of a step
of deconposing inpurities using an inorganic acid and a step of deconposi ng
inpurities using an inorganic base, and (d) a process for the isolation or
purification of pravastatin or a pharnacol ogically acceptable salt thereof
whi ch conpri segeéra;himln@smn of a step of extracting pravastatin and

anal ogue her eof using an or.gani ¢ selvent havin h ormul a CH3COZR
(wher gi n(ﬁéj r ehPEOSESH 18T g?f ‘5?‘1?9?“ St Bﬂﬂﬁﬁ%ﬂﬁnn%ﬂfrﬁ‘r’aesgaténr grrr%r e carbons), the
step of HecaNRASEREY FREptablESaltihbRa s a&fdrmggami? WkérdindR s @ sehight oOf

deconposing inpurities using an inorganic base. The step of deconposing the
i mpur i t i edrafiched ahaintalkylrgroup hayphadrmadotaseprsabnd accept abl e sal t t her eof

using an _inorganic idis carried out in the presence or absence of an
i nert scﬁl\?gntg?rpﬂcé?sgfrgéﬁﬁ/‘,m]iaﬂof‘ Hépﬂ?‘g%tfﬂf’e?pmﬁg??&%?fd‘fti ons in which the
pH of t h%SQbt1beRa abicBieBEL &l theRiof BcRRGMBRE 71 DOMEGLIYR @€ & aPt abl e sal t
thereofq?? a Fﬂs?%%ﬂ¥g 5ato 5 (prgfgrably BQFOQJ?. The " “inorganic acid"
whi ch i spropglbrimbutykgabaponposi ti on of inpurities by an inorganic acid is
not specifically limted, so long as it is used as an inorganic acid in a
usual reaction, but for exanple, inorganic acids such as hydrobrom c acid,

hydrochl ori cyacigl [ FtioRSiNePidLioaci d, phosphoric acid, and
nitric acid é@%&ggogg%%ﬂ&gﬁgg%ﬁ%¥¥k%ﬁci3 or gulfuric acid are preferable,
and phos@Byr iLpacesk fos thmisdlapiveoe patifieatiothef preeastatomsddewperlathir e and t he

reaction tine in the deconposition of inpurities hy an inor, anéélacid
depend dITOEERS CHRPYISPLEEMYARG 8 spmpounghahiormals dysq fish theeqimily of B s | ow,

the requjr r J i i enl o | tenperature
o i g, O bk (T3 (P RE0;1 PG 130 Waihi offhd GREHAPY | 0

react i onpraaRp@iméddiemibs Redastod p3fforrivged eomabinytiort 6 an extB&ton afnd t he
reaction tine is one mnute to 6 hours (preferably, S mnutes to 20

ni nut es)prawstatifesndanal axuek Jlgr erHoN isly A poganis sabpent Iy imE the Spie) / Enghsh
transl at} f c~t ~gat ~on/ - . i " sol vent "
used i o CHECHER IBEE RsPRelh T et ing Weckafols GrpdfiFaba oy

speci fi caliécompositidofSghpudinigs asinktaniiforgarid a@td;a sol vent, exanpl es incl ude
al cohol s such as net hanol, ethanol, n-propanol, isopropanol, nbutanol,

i sobutanol, tert-butanol, isoanyl A0 \Nﬁﬁethylene gl ycol, glycerol,
octanol, cycl ohexanol and rnethyl cell osol ve;
water with the above-nentioneq)alcoHﬁP )
solvent of water with the abovge-nention
water or a mxed solveﬁq3 oWt h-et hanol . Aféler the reaction,
pravastatin which is the deshred Eas

sol uti on according to a conVelst Lohd] heis
sol vent such as ethyl acetate # ot mscible with water is added,
the organic sol vent | ayer cqpta Agt#e desired conpound is separated, the
solvent |ayer is washed with Wwater and the solvent is evaporated to obtain
t he desi 19y copRsResfor B isbRitionior pneifiestar yf prahaststod vatitml alyieh i s
decol ori zed by addi ng activated charcoal, the activated charcoal is renoved
by filtrBrOFess compsises e acomponnd phiqrmula upe thit thy enandityef thesuch as
sodi um hydr oxj de i 1 i I'o i i i and t he

| ayer is&%%ﬁégﬁf#gﬁggﬁﬁxggg&gggﬁggﬁeﬁfgggh#gbg§ﬂ%ébgﬁg¥§q%§g§ Pgtor and the
li ke to glavaditain bligal By mtardra\pesfoaming a dbrabishepn of a decanpasiingof he
inmpurities of pravastatin or its pharmacol ogical |y acceptable salt using an
i nor gani EnmaiEesiveitic ap inasgande ecidpnd Hedesprpesition of IRPYEHELUBRE 4R | nert

sol vent ﬁﬁre%grgbly (in t he presence) under conditions in which the pH of
the sol Ut o %?a@%statin or a pharmacol ogically acceptable salt thereof
is adjusted to 10 to 14. The "inorgani c base" which is used in the
deconposition of inpurities by an inorganic base is not specifically
limted, so long as it is used as an inorganic base in a usual reaction.
Exanpl es include al kali metal carbonates such as |ithium carbonate, sodium
carbonat e and potassi um carbonate; al kali netal bicarbonates such as

| it hi um hydr ogencarbonate, sodi um hydrogencarbonate and S

/ Chem cal / Sankyo/ FP0137/ FPO137s P85135/ FP- 0137(PCT)/ Engl i sh transl ati on of
speciflcation/tsa-ig/28 03.03 21 pot assi um hydrogencar bonat e; al kal

met al - hydil JessstGRopSrdolbNT UL B0 H8cr)/B Rl WIRLBY O LElGicalda Rk f%s! um

hydri de; al kal1 nmetal hydroxides such as I'ithium hydroxide, sodium

hydr oxi de and pot assi um hydroxi de; al kali netal al koxides such as |ithium
met hoxi de, sodi um net hoxi de, sodi um et hoxi de and potassiumtert-butoxide,

Y . L, Y

tHal cohol s, and nost preferably

For exanpl e, an organic




The reaction tenperature and the reaction tinme in the deconposition of
inpurities by the inorganic base depﬁpd on the pH value. Basically, when
the reaction tenperature is low, theTequired reaction time is to be |ong,
and when the reaction tenperature is high, the required reaction tine is to
be short. For exanple, the reaction temper@Htire is at -10C to 110C, and the
reaction tinme is for 15 minutes tNOSBO hours. The "inert solvent" used in

t he deconposition of inpurities by tHoe_i morganic base is not specifically
limted, so long as it is ine for the|”present reaction, but simlar
solvents to the inert sol sed in the deconposil}yion of inpurities by

t he inorganic acid cant$e u d A%}; preferable conditions for
deconposi ng i npurities by arcHsnorga G, which are contained in the
concentrated culture filtrate ¢ pravastatin produced by a

m croorganism the pHis 11 t% ¢/ preferably, 11 to 12), the reaction
tenperature is at 40C to 1108 (nore preferably, 95C to 105C), and the
reaction tine is for 2 hours to 24 hours (nore preferably, 2 hours to 5
hours). On the other hand, the deconposition by an inorganic base of

i npuriti &%)l)(c%b?dc@@fdr@hé ﬁ@laﬁ@ﬁ&fr%ﬁnﬁthmbf pniavautamdsd@umwhlabt ion with an
aqueous al kal i ne solution (preferabl Hof 8to 9) fro

at a e organic
extract pitocess dosmpulseaienevibg a@)@mp@ém\{ @ﬁfQﬁnuthh@) é%ﬁllaéﬁlﬁ"r 4 aéﬁl%gf bl?

filtrate containi st at G an organic
sol vent WH%?“‘QC‘?%‘%E‘RB@ Bif ‘?1“5 gul fgbf 8 gﬂ&'ﬂ?@gﬁ M%Bb

pref er abl v, canayes Bdmaly ﬁae{ﬁi@ &fpelfi)rfn%glélcérﬁﬁrrﬁtmﬁ@ffanabtryctlolﬁoﬁato 14), at
a reaction tenperature o -10C to 50C (nore preferably, -5C to 5C), and at
a reacti pravhétatn ahd andlogues thereaB@ithaurasgnio selvpateiavingihg fospuldours to 50 S
/ Chem cal / Sankyo FP013 FP0137s P8 5/ FP- / shation of
speci fi c&tlblr 7628%@1’6%“”“% é\?}f)ﬁﬁr%%cgal&%éﬁl%é Fﬁlug%?asrbg %he li ke
whi ch ar g &E;?;S hﬁﬂrit%s%@&%@nﬁhb@aﬁﬁmmﬁ aadal desongobitioatofat ed as, for
exanpl e, f ets, caps granul es, powders or syrups, or parenterally
adninistnﬁp@@u@yuﬁmgampﬂngmmmbmm a suppository or the like. Further, the
anal ysis of the purity of the present inverg‘_pn can be carried out usi ng

hi gh performance |iquid chromat ognapbg” ( The HPLC neasur enent
conditions are as follows: A Mbile phasg: 20% acetonitrile, 30% net hanol,
50% TEAP buffer (0.3%triethyl @m ne- HIPS (pFB 2)); Detection wavel ength:

W 238 nm Col umm: Revers%col um rrﬁhuf actur%g by Waters Symmetry C

18 3.5 Vim ~ 4.6 nm X {g"C wrate: 1 m/mn Mobi | e phase: a m xed
solution of nethanol: water | acFal 3 ic, acid : triethylam ne
(600:400:1:1 ); Detection ma9 P erigt ‘ nm Col um: Col um

manuf actured by ELMER OPTI CS ER( ~ 6 mmx 10 cm Col umm
tenperature: 30C, Flow rate: g or, C Mobile phase: a m xed
solution of nethanol: water: gl acial acetic acid: triethylam ne

(450: 550:1:1);

preferably relates to:
(21) A process for the isolation or purification of pravastatin sodium according
to (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 (18) to (22) wherein the inorganic acid is phosphoric acid;
(24) A process for the isolation or purification of pravastatin sodium according
to any one of (18) to (23) wherein the pH in the decomposition step using an

inorganic acid is in the range from 2 to 5; and

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



Det ecti on wavel ength: UV 238 nm Col um: Col um manufactured by BECKVAN
ULTRASPHERE ODS, ~ 4.6 mmx 15 cm 5 Vim Colum tenperature: 25C, Flow
rate: 1.3 m/mn Exanples are shown Kol ow, and the present invention is
further specifically illustrated, but the present invention is not Iimted
to theseosh | Cheitbaalot BRKYIALBRGH 3HHREAIGH st FELABAITRMA LeRGTHENG! ~sh
transl ati on of spect Ccanon/tsa-i g/ 28.03. 03 24 Exanple 1 Extraction usin
n- butyl tacayamne of ( b8 toqRZ)ewherairethe pukityip EPfavhstaiat sod{um i99.6%nefent r at i on of
culture solution After termnation of mcrobial conversion, 10 L of the

cul tured™8¥t h contai ning pravastatin was adjusted to a pH of 12 by sodi um
hydr oxi 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 mar k) Farchemdare thi pebsént if0kdnitibh aBORRRRSTIOON) wer e added as a
filtration aid to performfiltration, 3. L of water. werge added to the

r esi dual (2R c & PIRsESSSIQE isnigelatian &F RuEAgatiqn ?é?réH?Stal‘Hbsoch‘%Hﬁlé nt rat ed
solutio [ . ' ' culture
i1 tr a aropray RSt s REpb O Rl o A S e ot e

cul ture dompoumide \MbimiiaBss odtuaed ed0Mas onltsuby eaighn of thSquantity bf 25%
sulfuric acid, 5 L of n-butyl acetate were added apd stirred to extract

pr avast atTeKastatin sqdivmdysaeats Af ST IQHNEE ACIMYBAIGR ST AR e3R8 Pt 0 pH 5. 7
with 75% sul f uri ' - I : stirred to
extract P& e ?%@%}a??%“gsi“}ﬁg%ﬂﬁﬂw{ ogaglt?% 619?1{3’31%?15 %?go%gﬁn%i ned, and 2 L
of a satuHate9R FFHERUS RSepicuents bh alkiyllerdi®l havirgnthwey & radetechribdis) ehd and
stirred. 1§$_ g[fwwater _vvasﬁfa.dded' to gqjgcg_? theﬁggtxtract obt ai ned by

separ at i hdeqomepasppey ofl izparities B9ing Gai iDPAZAYGrERe-de was added while stirring,
the pH was adjusted to 9.5, and then th agygous | ayer was separated to
obtain 1 L of an aqueous sol uti orNa@®Cai nj"Ng pravastatin sodium The purity
of pravastatin sodiumaccording to HRLC (condition A was 90%or nore. From
the result of the present Example, it g, clear that highly pure pravastatin
sodiumis obtained. Exanple 2 JExtractioh'ldsi ng_pr o@él acetate from
concentrated culture fHiGTa A~tpeatgrent simlar that in Exanple 1 was
carried out using n-propyl tate H §.0of n-butyl acetate to obtain an
aqueous sol ution of the sodium gall Pavistatin. The purity of
pravastatin sodi umaccording to pndi tion A) was 85% or nore. From
the result of the present &7 i s clear that highly pure pravastatin
sodi um i s obtained using n-propyl acetate. S

| Chem~cal / Samkeisrabbonedatere137s” P85135/ FP- 0137( PCT) / Enghsh transl ati on of
speci f ~cat~on{tsa-q/ 3. . . . LA U rities
b~phosph@7i)c a8l e%o%?ﬁge hsggaélgﬁs%%)gﬁ ﬁ%‘ﬁ“ gg%?%%%??%@glﬁ%lcgﬁip%t he
conpoundi (254 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;
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pravastatin sodiumwas 9. 3% according to HPLC (condition A)] was added 350
m of ethanol, the pH was adjusted tQ 3.0 with phosphoric acid, and then
the m xture was stirred at 50C for ﬂg m nut es. The conpound (1)/
pravastatin sodiumwas 0.9 % according to HPLC (condition A). Fromthe
result of the present Exanple, it is cheargadthat conpound (1) is remarkably
removed by using phosphoric aci dNeB@4&npl 8 4 Deconposition of inpurities by
sulfuric acid Atreatnent simlar teo in Exanple 3 was carried out
using sulfuric acid in place acid. The conpound (1)/
pravastatin sodi um was 3%-ac C (condighion A). Fromthe result
of the present Exanpl é%Cit ifs clBar, ghat conpound (1) is remarkably renoved
by using sulfuric acid. Exagphe 5 CH,tion of inpurities by sodium
hydr oxi de, extraction and crysf on (Sa) Deconposition of inpurities
by sodi um hydroxi de After 500, concentrated culture filtrate of
pravastatin [the conpound (H?) pravastatin sodiumwas 12.1 % according to

HPLC (condi t] eated to 100C, two equival ents of sodium
hydr oxi de meé%%%%f&&x\%{se%éﬁ' aqueous solution (pH =11.3). After the reaction

m xturewas atdompditidn dREKEidiNg pRvhabi s sodiimsortieg &d(30) kehigtiswas adj ust ed
to 8.5 with an aqueous 20% sul furic acid solution at roomtenperature, and
an al kalindustréatyeprodueagt andreontains 8DaVaen Mo hardeasigin wiemned (the content
of prav ation sodium 56.6.q). The compound (1)/ .pravast.atjn sodi um was
0.41 % Zi or é‘icf?&lqoﬁﬂﬂgﬁ‘(?r?%r sﬁ‘?ﬁ Pfagﬁs%sn.%?—#{g% {'h’@ﬁﬂggﬁﬁa?neg?byt he present
Exanpl e isditidrPolchBficatidatac6aaRBUdhny loheoF (8 IR HpRhd/ cortamyad by using

sodi um hydroxi de. (Sb) Extraction and crystallization after decomnposition
of i npurcbmipesndypf Sodivlar(Ihyhir guentity Thehishue8Ude baless byaeecighipdithe ed in a
simlar manner to that. in Exanple ( 1 b) using n-butyl acetate to give 260
g of t hguaptk%qf_pﬁvggfaga SO81%%5i on (content of S

/ Chemi cal / Sankyo/ FP0137/ FP0137s P85135,EP-@#87( PCT) / Enghsh transl ati on of
specification/tsa-g/28 03 03 2&2PPivastlati n sodium 19 g) wth sodium
hydr oxi de whi ch was obtained in (Saho_and an aqueous sol ution of
pravastatin sodi um was obtain Af ter WQF aqueous solution of pravastatin
sol di um was concentrat ed ut half Jits anount(gnder reduced pressure,
77 m of water were ad#€d ajd the tion was concentrated agai n under
reduced pressure. The |iqui gHgnoud @H,usted with water so that the

vol unme of concentrated solutio -fold relative to the wei ght of
pravastatin (free form, and th Jy e was cooled to 0 to 5C, an aqueous
20% sul furic acid sol ution W@ added™dropwi se, the free crystalline form of

pravast gt in S precipitated.at a f 4.6. followe | rr.ing overni ght
and t heggh I \IQQ?OIH%%]O.S.I ecoé??fé?% gr"\é%&\}vﬁ%ﬁg@ WP B(H%%g? Q’%)Sﬁeﬁ léd sul furic
aci d (pkhédpulti GTYrad Rtdtitesodim ¢4 985N & @brepr avastatin (free form. To the
wet crystals of pravastatin (free forn) were added 63 m of ethyl acetate,

and after the crystals were dissolved at roomtenperature, the pH was
adjusted to 4.5 wth an.aqgueous,20% syl furic acid sol uti,on while stirring
at room tenperlﬁttllﬁ%r.ese}’gl it nv\é%rgyasa#}neargfdg@gogtugs frr,%eoeﬂ[ i 3cet ate | ayer
after stdf¢idshin IRXIHAE FrRMIANY dr APHAmIBPBERBIIPAcccpiabld bAbiHdreEpar ati on was
performed again after extraction and washing. After 25 m of ethanol were
added t antlvenpohyds wbhdtaye laagkteddiiustureds thexaboaetmentiomdd ieidd, t he pH was
adjuste? go 8}% with a 6% sodi um droxiﬁf-et anol sqluthon mhil? stirring
at roomPerfipgRely 4Pse tagtabinianatoese LOGiCaRPRIf 819 RO VEIRTRYCSFY PRERY ¢ was
crystal | yzed yacaensidjag)to a conventional nethod, and 8.95 g of crystals of
pravast atin sodi um were obtai ned. The purity according to HPLC (condition
C) of pravastatin sodi um which was obtained by this process was 99. 67% and
conmpound (I)/ pravastatin sodiumwas 0.1 % by weight. Fromthe result of
the present Exanple, it is clear that conpound (I) is remarkably renoved by
the step of deconposing inpurities by sodi um hydroxi de and the step of
extraction using n-butyl acetate. S /Chem-cal/ Sankyo/ FP0137/FP0137s

P85135/ FP-0137( PCT)/ Engl i sh transl ati on of specification/tsa-ig/28 03.03
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27 Exanple 6 Extraction with n-butyl acetate, deconposition of inpurities
by phosphoric acid, and crystallizatjon To the acid-treated solution which
was obtai ned in Exanple 3 was added 1fn aqueous 25% sodi um hydr oxi de
solution, the pH was adjusted to 12, and the reaction solution was further
stirred at 50C for 30 minutes. The soluli Qq@HMvas concentrated to 1 L by a
rotary evaporator under reduced pr@9&urelto obtain a concentrated sol ution
whi ch cont ai ned pravastatin sodium H&fter the concentrated solution

obt ai ned was adjusted to pH 490 with sif/furic acid, pravastatin was
extracted with 0.5 L of yl lacet ate, Jand t he exgnpct was washed with 0.2
L of water. To the exth@cteq sol@tiof were added g of activated charcoal,
the mxture was left to stagd,foE y0lu s, then it was filtered with a
filter paper, the filtrate was d to pH 8.7 with an aqueous 25%

sodi um hydr oxi de sol uti on, ang eN was evaporated to dryness by drying
by a rotary evaporator undedOrediuced pressure to obtain 50 g of pravastatin
sodium It was crystallized according to a conventional nethod to obtain 34
g of crude crystalline pravastatin sodium The crude crystals were
recrystal | i zedriésikalgtion SPpiefitativavd Mgt dReathore slimasslogieallyt o obtain 32 g
of pure crystals of pravastatin sodium The purity according to HPLC
(condi t iasnepiyblefsaly teresftiatymicalbusttmmedihcthevpedaden af pedfieasionhi s process was
99. 7% or nore and the, ¢ ound (l)/ pravastatin sodiumwas 0.1 % by wei ght.
Fr om t h@"PESETS eéfrll??f’ebegggsent Exanple, it is clear that the conpound (I)
is renmoved to 0.1 %or |less by weight by the step of extraction using
n-butyl acetate and the step of deconposing inpurities by phosphoric acid,
and a hi ghly Hirstlypzs evlastdbrothsoviaimngpsavebiatin obthingdafterderminpting cl ear

t hat conpound (1) was.further renoved by addi t.he step. of conposi ng

i mpuritit SE&}“@’HBPGH&W}?&PB)’@ ?ﬁé’af"ée‘i/ﬁgms%gﬁnwﬂg;{’tbya%ﬁ%ﬁl%s‘f °n- but yI

acet at e Aadif,B&icH FRtHH AEGANROR \ErivERYSAdl nEShdd, aRR RN cen@sted. and a

hi ghly pure pravastatin sodi um was obtai ned.

S' | Chemtoabtdsanlcpalt drtQ7éHROd BtsatP85135/ FP- 0137( PCT) / Enghsh transl ati on of
speci f ~cat ~on/tsa-g/ 28 03 03 REPLACEMENT SHEET 28 Exanpl e 7 Deconposition
of inmpurities by sodi um hydroxi de, deconposition by sulfuric acid, and
crystallizati ~ i i i is{figl ar manner
fo that i n Bxom it P ST R SPRLSTINGS (iRt Sb@hoR l pdtsRa Nl C

sol ut i oranvacidy i aekdegsariyaidakend prawhstatin wad andio giasaherienf &eanxplactedSa), and an

aqueous solution of pravastatin sodi um was, ohtai ned. . TqQ the resulting
aqueous Ui eFgasrse el suchsasethyl %Ftaéﬁcwg’r?gll?' %fl plsciRle Witk Watedd to 1.5

W th SuldddGnRid G WEbbaseoh BYbiRklibh! 0 pbi ofDlod B8 dIRlFe il M Xt ure
was crystaIe] (W4 according to a conventl Snal” Tethod to obtain pure crystals
of pr avasinddihingeOHMGEACoZorgdactase {nhibipprdy adjusted o s 4iH tackHr di ng to HPLC
(condition ©) was 0.1 %or |ess by weight. Fromthe result of the present
Exanpl e, (Prefefablys Peato T-hhusingan agigpanmihen iy exgacted Wit sty agetfte, or | ess by
wei ght by the step of deconposing inpurities by sulfuric acid and the step
of deconposing inpurities by sodi um hydroxide, and a highly pure
pravastatin sagavistaasambimlsgeds tkeregfahad bvainedamptellcctedftdomahti on of
pravastatin with ethyl acetate A simlar treatnment to that in Exanple (Ia)
was car rawveureniiongg estrpst|acgerding © 4 ¢pnyeadenabmaibed;t yForgxample they obt ai n an

aqueous sol ution. of pravastati i T j sodi um salt of
pr avast a%oﬂe%%‘g’ro&leﬂﬁxﬁ%&ﬁ&v Sl?ecd(s)‘&glhﬁ%%r’ R?at%é%é%ﬁ{ougg@gﬁ%en the organic
sol vent scixfid @§31u6n RidHRSIIRY kédiamthydnetide iesddebas ¢ extfa and

extraction and phase separation are carried out to obtain an aqueous solution of

the salt of pravastatin as a reverse extracted aqueous layer. The salt of

pravastatin obtained can be crystallized if desired.

The crystallization which is carried out according to necessity can be

carried out as described below, according to the methods which are generally
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the concentrated filtrate are ethyl acetate, n-propyl acetate and n-butyl
acetate, the purity of pravastatin spdium (% is as follows. Fromthe
result shown below, it is clear that highly pure pravastatin is obtained by
extraction with n-propyl acetate or nbutyl acetate rather than extraction

wi th et lovaCkt Ak @echRoldgy@Tiog@dni Saykai cFdiindsth-Haa 8xXangle, a process
P85135/ FP- 0137( PCT) / correct ed pgﬂg 28/ tsa-i /2}l7: 03. 03 29 Table 1 Exanple

( 1 a) Hesopbed 1 GdmeanatBngsclpredipioé Indusicial Ademasiry:-Mold24, Athpediion acet at e

et hyl ac e sol cetate Purity of pravastatin (% >90 >85 about 70 S
/mewca@}’gémi?oﬂ%gé%ﬁ/ FPO137s P85135/ FP- OL37( PCT)/ Enghsh transl ation of

spec~fi cahon/tsa-tg/ 28 03 03 30 Cains A process for the isolation or
purification of pravastatin or a pharnmacol ogically acceptable salt thereof
whi ch process Astherirgsisllizaniey methag foreskampde, ipsav astatinreandst et ained At

anal ogues t hereof .wi th .0organi c_sol yent havi formul a CH3COzZR (wherein R
represent gryéﬁilg}ekgprmd}yoﬁlgl 101 2 oY Ve(S‘& awg?yépegé? gl?)%%(ﬁmp(%_ﬁ% %%r?ocess for
the i sol gbiafattf oP¥ phirntabl RESASTE 3hit &0 R ISR RN eaah

accept ab]?% salt the?eof V\hidgﬁbaglfryoce?é conprises c’iecorrpl(i)fgl:né@?irrpurlé{i es

usi ng anaridseedimgiwitlae isthallAnpownt of thef pravasitadin sadl. at i on or purification of

pravastatin or a pharmacol ogically acceptable salt thereof which process
conpri ses deconposing inpurities using an inorganic base. 4. A process for

e 2 Shes! 0 P PSRl cosuantalic @ ecplspmarionian

br anchedhghatarben kydh agrieupndiand heptaneyan draraatbomgdrocarbon such as
toluene and xylene; an ester such as methyl acetate, ethyl acetate, n-propyl acetate
and n-butyl acetate; an organic acid such as acetic acid; an alcohol such as
methanol, ethanol, n-propanol, isopropanol, n-butanol, isobutanol, tert-butanol,
isoamyl alcohol, diethylene glycol, glycerol and octanol; a ketone such as acetone
and methyl ethyl ketone; an ether such as diethyl ether, di-isopropy! 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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5. A process for the isolation or purification of pravastatin or a

phar macol ogi cal |y acceptabl e salt thg%eof according to claiml1l wherein Ris
a n propyl or n-butyl group. 6. A protess for the isolation or purification
of pravastatin or a pharmacol ogically acceptable salt thereof according to
clai m 2 whesi o fadkidnkd R5reim & fE eLarhpleph @amipasuch aseindpropyl goppowess f or
the isolation or purification of pravastatin or a pharmacol ogical]y

accept abisepsalyt gtolupr 2 afbuaylcgypup,rag isebutylagravp, secePUiHeIerp, %Wét'lfﬂlly* n the

- deconposition step using an i i dis. i
A procesEroudy a petyl grauatg @bﬁolgqr:}?t% arlgixg,c'(g?-: ﬁhglphﬁrlltgvp%g{, g{}llgﬁpéo%@;n 2 to 5. 8.

phar macol ogi cal | t iY6H - '

per form _ﬁrgoglg’ gllé&gﬁl&g&? g@&?ké%&%ﬁ%ﬁ%&d%ﬂﬁwh gf g?éf%lhg??g%&%)/ Engl i sh
te rans L?It gﬂumg%)ﬁ S?ﬂemy{peﬁgﬂ gooupt, 82-pelH BB Zrous B Lot BentBr8IerP¢h

avi ot RG-S ot Btssprs dnkarer R gr e sl HiMaPIVAEEND R0 ng'
three or 1?%%363@@?9%?@%3%1?g‘?‘f{gﬂwﬂ S, ai2Muirhéthgbutidighéua i nor gani c

acid. 9. _ iSO of purification o ravastatin or a

phar macol agh@shiyy grupepidab?-ets@btyl grenpof Avitiacght jor bmbe£ elrgin jabad

performng a combination of a deconpositian of i ri,ties i,ng an

16\ ng: gggls grtfa?rltﬁvﬁnﬁj? élfelé@tﬁﬁw 5 i BisTarblenp i aightey tlfgg%def a’inn%lgﬁla&%p base. 10.

[ e, isolati i fi i K i a

phar mac p?‘@&“@gl ‘?ryd_' 8@88?& gﬁggéra& ? fe{raﬂelg’?cl){fd% ?&?ﬁ%%@? at:ltci)]-r?gg}illses

perform R0 RohdY: padfeaBINf an extraction of pravastatin and anal ogues

thereof with an organic solvent having the forrmula CH3COZR (wherein R

irrergrre_ste_nts an al kyl group having three or nore carbons); a deconposition of
urities usi n_i,nor gan [ G AF Lid ; ' ities usin

an i norganic bggét.%eﬁihel gﬁglgﬁggihﬂgrc t(%'e&loggfscaqﬁ%gib%)érsgﬁpkul??ﬁtgﬂéon of °

pravast athd HarfidtTResnPsHald step 6L eqioatjosinpahtputities efpravestatidi ng to
claim8 or 10 wherein Ris a straight or branched chain al kyl group having

3 or 4 cashgnm indgzank gidcadorfagtien HEAGCOBIPLFINGAMTPUIIGGE Mg on of

fot] . !
2 |r 2;/ ﬁ]s 8aéllfacr>]r:ggrr1i\ﬁﬁ)@§€§% rtrl?gcﬁlg&%log%lr Ip rific ot Sll%)lcgsssoaf4 the LBV EREnGGTRY ding to

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;CO,R, 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 CH3COzR (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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a n-propyl or n-butyl group. 13. A process for the isolation or
purification of pravastatin or a phq&nacologically acceptabl e salt thereof
according to any one of clainms 8 to 12 wherein said inorganic acid is
phosphoric acid. 14. A process for the isolation or purification of

pravast gieh b Rktracttpaprangsdhghtpdlajo Ars eidredl impan otgasicesoivemtcor di ng to any
one of clains 8 to 13 wherein the pHin the decorrposition_st%p usi ng an
i nor ganheviagite farmuta EHaCPaRqwheredRxeprssents gn alkyl group having three

/ Chem~cal / Sankyo/ FRO137{ FPOL3 P85135/ FP- PG l.ish: sl ation of
spec~fi 85\?‘%‘?1?%/rgﬁg?)(ffééfl?)§teB§¥%e@nﬂq§.ln&\1mp$%§gé§su@éﬁpﬁ‘gké 2’6 1:;';f?si@’on or
purification gf) P¥avastiat ink iladoPbepireGalta sTPrhivasatiaaptiabl e salt ther eof
whi ch process conprises performng a conbi nation of an extraction of

pr avast ahamazotb givrdlycgoepsablnsak othich eompisesraeombinatign eht stsBWing t he
formul a CH3COZR (wherein R represents an,al kyl r JUR ' three or nore
car bonsfe%ﬁiﬂpﬁ“bémfﬁgﬁst"lsw ORESTHS ?‘?%gn‘géisﬁ’% An |§%¥8§%gc base. 16. A
process; GheudisOhRidRParRE bRYY, hhd cation of pravastatin or a

phar nacé%lgg]il{égﬁe‘ll; églccept gallol e salt thereof according to claim 15 wherein R
is a straight (dra moaesshfed tiehiaslatian ky pugficatpprhefifirayastatuyora car bons. 17. A

f the i ti ificat] f tatin,.
phar macanegrsalag Acispeaiap e sahberehCyRER cAnBt AGORE AR A 15 wher el n R

is an B{e@p&Hex a%t;ﬁlggl?%éhst%@hlﬂd aﬂaqo%&%_sﬁﬁ%@ﬁ&iﬁé)ﬁn bRgnic1vddton or

purificatron o atin sodi umWwhich process conprises renoving a 4
conpoundaeingfthe fathrul{ COH,€0,Rh@thetdie Rorepndsenty apfalkereumparungl thofe f or mul a (1)
is reduced to 0.1 %or |ess_by weight of the quantity of pravastatin sodium
by rrean@fé?forﬁéﬁﬁb@ﬂﬁ)iaﬂgf’SéelbB%‘i’cﬁ’&m"éﬂ‘gdf“pé‘ﬁm@ﬁﬂ?‘é’&taindﬁor@?n‘graé@%cgti n and

anal ogues_.th fowit . e hawa.sg the fornula CH3COZR
(wher ei r‘?sﬁfgpr(g%?eggén P§1%§ﬁﬂlgﬁbg?pgglggghﬁgv %g tﬁr ee or nore carbons) and a
deconposition of inpurities using an inorganic acid. OH NaOOC~' ~~~ O .
,~[/HH3C OH (I) CH3 ~/ CHs HO-~ 19. A process for the isolation or

purification dhestepefsdespmposiadithimpireiesf EeestaldfBrd ses renoving a
compound ., of f or rmul I I . : I I
CoT edu b et icer Gl 3l ISR BUAHE bh IndibaiDReATRAMIM AR A BT T E L)

by meansh@hreR@ideriibeénce oFarhhaeto10Bntqbrefeddbo irpiri gresencey urder
/ Chem~cal / Sankyo/ FPO137/ FPO137s P85135/ FP- 0137(PCT)/ Engl i sh transl ati on of
spec~f i canditiohs sawlichathe pHpaf thezglution of pravastatin or a pharmacologically

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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inpurities with an inorganic acid and a deconposition of inpurities using
an i norgani c base. OH NaOOC~~~~~ O. o " -~ HH3C O (n HCH3 /~/ |ICHs
HO-~ 20. A process for the isolati on2 or purification of pravastatin sodium
whi ch process conprises renoving a conpound of fornmula (1) so that the
gquantity of the conmpound of formula (1) is reduced to 0.1 %or |ess by

wei ght of thefvau_antit;_/ of pravastatin sodium by nmeans of performng a
conbi nati on ofWhite thet‘firart selnemst upedhinatbe derompetitiomaf sapwitiesHyrtdef with an

or gani c .sol vent vi ng the.for mul R (wWherein R represents an al kyl
gr oup héWrﬁﬁnlfI‘?F@glsWg%@g?%yguwgﬁgg%géﬁbgsqué SEaS?ﬁ’?’ngri ties using an
| nor ganicga@piedin@de fcHRSIQTRASAS nethalbl, etHaub], hul_%g,pmmﬁo@r@phmr gani ¢ base.
OH NaOOC~~~~~ O-ril HH3C O( HCH3 nl1 ICHs ~ 21. A process for the

i sol at i dutamol,psetivtansds tegrbuwéngdy imoamylaltehad odiethyl ene @dyadlglyeasokl ai m 18 or 20
wherein Ris a straight or branched chain al kyl group,hayi or 4

car bons .oc??.c’l’,&yf)]roéﬁ’éag‘é’tl F%‘iﬁ mteﬁ*évq?{?@ﬁsafvﬁbw%?r ; %{ﬁ?’%feg’aﬁ‘b"r?\%? a'ﬁlfezivast atin

sodi um aGaPIiAEvE-theénhidh8d ARoRb1s e E819 IWhtéR drsa MixkdNoPRik oPivatkrbut vl

group. 23. A process for the isolation or purification of pravastatin

sodi um adtotheiabgveé-meantipnedelcohols) @idmodtPreteraily watarairia mhedisnbreghini ¢ aci d
i's phosphoric acjid. S /Chem cal/ Sankyo/ FP0137/ FP0O137s

P85135/ PEMXHI A BEENeERyl t sh transl ation of spec~fication/tsa-ig/28 03.03

34 24. A process for the isolation or purification of pravastatin sodium
according to any one of clainms 18 to 23 wherein the pHin the deconposition
step usi ng an Affe@rnpardactiog, pavastdtin Whehiatigadesirednc@mpourtd is2lleétedr ocess for
the isolation or purification of pravastatjn sodium according to any one of
cl ai ms feome shersagher glntiemaceerding yo aroprensioapbmgthodq; fier F§a‘§gl.°s% or nore.

26. A t [ ' [fd ! : it afy di whi ch
or acost ey +U8énd sl oF G5 B Leh P R IO R quant 1 Ly

of the chpRUAt ivéndidgt sorthiningthecidsieaticdrmpéunt iXseparhedsthey wei ght of the
gquantity of pravastatin sodium by neans of performng a conbjnation of an
ext r act iselvent layepisavasbedimiith wefar anthihsgabent Hegvaperaigd 19 abaisth@ani ¢ sol vent

having the formul a erein R . p having
t hree orde%?&e)c%g?%lgﬁs_?Cﬁ%ﬁ@eg\qgg%cgﬁ%%g’itfliggénl%%ﬁq%ieﬁﬁgF? ‘liégés{hﬁ%fl’% an inorganic
base. Na@@fag(activi¥dd dRardoal, ke ddtivdfed@hatcbats 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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CH3 j~~ ~CH~ HO~~ 27. A process for the isolation or purification of
pravastatin sodi um according to claim 26 wherein Ris a straight or
branched chai n al kyl group havi ng 32%r 4 carbons. 28. A process for the
i solation or purification of pravastatin sodi umaccording to claim 26

wher ei N pBedsSiufh Kyd?b Sinkhrbdhatd; Bt lm dAI0MRIride9 such 4'106AHS hiy@idd,he i sol ation

or purification of pravastatin sodium daccording to any one of clainms 26 to
28 wher sodiutrhkeydidei and potasbruay hydrade; abadi metal Bydrox&lgs suchas lethivgn

/ Chem cal / Sankyo/ FP0137/ FPQ137s P85135/ FP- 0137( PCT)/ Engl i.sh.transl ati on of
spec~f i é{fiméf'é(%é%-lpﬁll 36{? 3619“3 pgtasHym Wdéﬁ’ﬂgﬁ;sﬁlg‘iﬁéﬁméigﬁh)lﬂxéﬁﬁﬁg pravastatin
sodi um whi ;S jall : haS; f formul a
(1)t he SIeIE, Bl AR B o B e EY of

pr avast adrt-busadde) prediadfCalkal n@thHPddXides, ahtl MGt MrelferablyGa8iumvl CHs HO ~~,
31. A conposition conprising pravastatin sodium according to claim30 which
S induélb’fiﬁoéllcley produced and contains 99.5% or nore of pravastatin sodi um
32. A conposition conprising pravastatin sodium which is obtained by

i solation or purification according to any one of clains 8 to 17 and

contai ns a compeueattioh témpenatiae Ghd ticreacrimntime)in die ddvioatposgiod.df % or | ess

by wei ght of the %lfqgntity_ of pravastatin sodium NaQOC ,,~\CHHO O ''il H
H3C O Himprifiey by thednpgganic bagg dependnnibsipt valueonBasisihy Wheavhst ati n sodi um

accor di rrlgactti%ncft!anaq{a&]aﬁl%e 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 at -10°C to 110°C, and the reaction time is

for 15 minutes to 200 hours.

The “inert solvent” used in the decomposition of impurities by the
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

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



wherein the purity of pravastatin sodiumis 99.5%or nore. S

/ Chem~cal / Sankyo/ FPO137/ FPOL37s P85k25/ FP-0137(PCT)/ English transl ati on of
speci ficat ~on/tsa-g/ 28. 03. 03 . AFN% AY; . A@o A% AS. A5% A. A% A. AF
@AQ@ . A% An9. Al % Al . A

9. A9. AY%,AB% MPrdst pYaebDlyALS RERs A8 ARodksh% A Al . AY% AF% An9P: 9E( (K45 (C

KK( K#. #. 2?2~[ 2~ 2x| ~<~2?| >~?2>?2~>X?2>>~~| ~?<~?728x| ~>~?~>x??<<8>8| 8>88<<8p8p8p8
pgp23222382838p<g<g<38p8p8g<g8g§p8F§p8p8p8p8888p8p8p8p8p8p8888888p8p8p8p8p8
p8p p8p <<| ~?| 2>?2—~| 2299>] 222 | 2| ~=2>" S0’ Q329> ?>>777777
o] oot | It B TeBion, Ao AR G o B ed B R pIEes 7 )
| =21 111 |f*o“ﬁll b ablolv & TRentroned TR 03 saition |aeeord fip>to >conv éatignal method.
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calcalc % * %ﬂlfi&hﬁ?}l/kg%]fﬁ%g&] (56%1:31?1'}1%4116 dégifed compound is separated,

I #0$X V04 }xsnid_ZJ]]c]ca] ca] ca%lca] ca] ca] ca] ca] ca] ca] ca]
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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
yweg p y

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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be orally administrated as, for example, tablets, capsules, granules, powders or

syrups, or parenterally administrated by an injection or a suppository or the like.

Further, the analysis of the purity of the present invention can be carried
out using high performance liquid chromatography (HPLC). The HPLC
measurement conditions are as follows:

A: Mobile phase: 20% acetonitrile, 30% methanol, 50% TEAP buffer

(0.3% triethylamine-H3PO,4 (pH3.2));

Detection wavelength: UV 238 nm;

Column: Reverse phase column manufactured by Waters

Symmetry C18 3.5 pm, ¢ 4.6 mm x 15 cm;

Flow rate: 1 ml/min,

B: Mobile phase: a mixed solution of methanol: water: glacial acetic
acid : triethylamine (600:400:1:1);

Detection wavelength: UV 238 nm,;

Column: Column manufactured by ELMER OPTICS

ERC-ODS-1262, ¢ 6 mm x 10 cm;

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 pm;

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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After termination of microbial conversion, 10 L of the cultured broth

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 L of 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 mi 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 () 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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an aqueous solution of pravastatin sodium was obtained.

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 0
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 presént 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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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 L 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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obtained. To the resulting aqueous solution were added 350 ml of ethanol, the pH

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 j

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-propy! 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 (%)  >99 >85 about 70
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1.  Aprocess for the 1solat10n or purification of pravastatin or a

pharmacologically acceptable salt thereof which process comprises carrying out

extraction of pravastatin and analogues thereof with an organic solvent having

formula CH3CO,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.  Aprocess 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. A process 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.  Aprocess 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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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 acid.

9.  Aprocess 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 CH3;CO,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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solvent having the formula CH3;CO,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
CH3CO;R (wherein R represents an alkyl group having three or more carbons) and

a decomposition of impurities using an inorganic acid.
‘\\\OH

@

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
CH;CO;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.

WOH

)

HOY

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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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
CH3;CO;R (wherein R represents an alkyl group having three or more carbons) and

a decomposition of impurities using an inorganic base.

@

HOWY

27. Avprocess 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. Anprocess 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.

)

HOY
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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