» Vgt 1 5 APR 2005 1 Specification Process for the purification of
pravastatin Technical Field The present invention relates to a proc‘leés‘warzm5
the isolation or purification of pravdastatin or a pharmacol ogically

.acceptabl e salt thereof which process conprises carrying out a step of
extracting pravastatin and anal ogyes .&.her.eof usi ng an organi c sol vent
havi ng fornul a CH3CORR (wherei n R°PEPHEY!M s an al kyl group having three
or nore carbons); relates to a process for the isolation or purification
-of pravastatin or a pharmacol ogically acceptable salt thereof which
process cé&npresshs thepimiicatiog of psdvepstatianpri si ng t he deconpositi on of
inpurities wusing an inorganic acid; and relates to a process for the
isolation or purification of pravastatin or a pharnmacol ogi cally acceptable
salt thergefpmhiiehe1gr ocess conprises performng a step conprising the
deconposition of inmpurities using an inorganic base. Further, the present
i nvention rel at @e poesantinoadss relatesi tocl @biesg for thepsolatfign ogpynfaeadimnat i n or a

phar macol ogi cal | y .accept abl e salt thereof which copbjnes two or nore steps
sel ect ed P?Bm\'@ﬁéﬂ%be@ha@iﬁcpm%@lltwe@téhléﬁgh ﬂrfa?qfﬂ‘gﬂnphtpﬁ%ceﬁ esent

invention_ gel S : | L4 LS . ] fum which is
i ndustri af{)ybg%‘% &(%Qg?g %ﬁé@%@nbg%ga%ggh@ ﬁg@flﬁghé%ggltﬁgpgﬂzl F%%FS cont ai ned
i n an anousingah dgdnidsdrertdasingyfonauBhCHOCOR avhstkent R remeoditaian alkyD 1 5 APR
2005 2 Background Art Pravastatin is a conpound which i s disclosed as a
HVG- CoA r EERIPtbaving three or more carbons); relates to a process for the isolation or

purification of pravastatin or a pharmacologically acceptable salt thereof which

process comprises performing a step comprising the decomposition of impurities

using an inorganic- acid; and relates to a process for the isolation or purification of

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.

M




.inhibitor in Japanese Patent Application publication (Kokai) No. S?%;MDRZWB
57- 2240 (USP 4, 346, 227) and has the following formula (11), and :
pravastatin sodiumis comrercially available as a therapeutic agent for

.hyperlipidenma at present. ,~\OH H3C CH3 CH3 Many conpounds in addition to
pravastaiiél re known as HVG CoA reductase inhibitors, for exanple,
at or vast atP¥<SrqW¢at atin, itavastatin and the |ike are conpounds which
are produced SY%E!%IC?&%'&E%-coﬂbohﬁﬁ“%{hefs di’?c@&ep%%ta%@ oA Ah@kd and
simvastatin are produced by ernentation simlarly 1o the case of
pravast at iinhibitbeyn Fapan¢sediagent dpplicsrivar pitdgation G oA} Mbi Sho SWMah differs
frompravastatin in it Is_prepared b}{ a two-stage fernentation.

h
Nanel v, pr(élﬁfsﬂbé{‘@a%ffé)o%;dd{?:sit%e fllopang forpyila{1t): and aravestatin sedivatison in a
For mont at rentnp@iBhECHISAL LR R MBI B AP TS HREHER BEER. e the

m croorganismis fernmented, nmuch nore xpetted inpurities are apt to be
produced than the case of carrying odbc synthesis by a chemical reaction.
Even t hough purification is respectivaD arried out in every step, it is
not possible to remove all of tije inpurifigs r 1 5 APR 2005 3 conpletely
and, in particular, it is ifficult to rempve the inpurities in
a l|arge scale cultivat isH fo producti on.

Many compounds in addition to pravastatin are known as HMG-CoA
reductase inhibitors, for example, atorvastatin, fluvastatin, itavastatin and the like

are compounds which are produced synthetically.

On the other hand, although lovastatin and simvastatin are produced by
fermentation similarly to the case of pravastatin, they are prepared by one-stage
fermentation, which differs from pravastatin in that it is prepared by a two-stage
fermentation. Namely, pravastatin sodium is prepared by microbial

transformation in a second step of a precursor which was obtained in a first step

fermentation.
NaOOQC
8]
Penicillium __, C,\‘)k
citrinum 3 o H
CHy =

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



-On the other hand, "one of the inportant factors for producing a Sﬁj Sa‘?‘gﬁi 2005
effective pharmaceutical is to obtain a highly pure product. A chent¢
substance i s obtained by production precesses such as a chem cal synthesis
froma starting material, the isolation or purification of said substance

produced by a rgani.,.sm and the isolation_.or purification of said
subst ance %’r@ggﬁegﬁg‘ﬁc ‘%parﬁ‘chgﬁdE lScFﬁP'Eﬁl?lﬁY g‘i?ﬁﬂﬂbg’rf@fﬂ%’erﬂé%mrﬁéﬁsilﬁﬁ of a
cell. In raks, i 0. process including a genetic
reconbi nagli%g% Sg%lgc%gtg‘%nsoaa O&dg%?ﬁﬁ;’x%{dé&% ‘ten difficult to obtain a

produced chem cal substance having a purity of 100% because of the purity
of the starting materials, the inconpleteness of the reactions,

deconposi tion i rio% &% AneRands “onsr ¢iithe mpertan degiars fanprodyeingiasale md t her, in

the fiel . i: cal: L3t -l r if, 1S rently comon
know edgedelfgécttlﬁg%%%g%é%%qlﬁoe(%tﬁalb g& %ﬁ@ﬁu%‘%gﬁldhété nt}i& gﬁ\&%fcg?he pr esent
appl i cat i csubb@hensobidiatd bdbaginotén proegeat Sudiyb 4 SiRhapduihthesig €Rins a

containing inpurities my have an wundesirable effect on diagnosis and
t herapy. [|Shatgi@aanaierigntheiisolaon appunifeationef sal saibstencyproduead ietthg as

hi ghl ihle." [Tokyo High. Court: 302nd in Heisei 9
(oo kel GgRTemoRTd BieSsolatidR 6Y Py dhoMichia ABS s MERueaRE don + ecuct ase
i nhi bi tor prdactihhaitbast békslilc redi@siga@dsibNi 6411 at in0itnBAIL Heniiadyong in order

to effectively | ower the cholesterol level in blood, therefore it is
required tmagdugtion propesstindudiaglageneighrdcambination precess theadoptesl, itdduce any

adverse react i to. t ut most..  _Accor di ngl as .described a si nce
pravast at i c?lf?%m lgﬁ?ql{s)top&g?)l_ et °8‘§/°°ét%‘31é‘iaé g“@/%?’}?é HPEERP ud'gﬁtogiqﬁg%nor e

| mpuri ti eshdohade o tHY paiff dftha BRrtikY Aaicahls) thobshpRiG R SPREShd¥nONe- St ep
fermentation, the purification step is particul ar?y I nportant, and studies
have cont i ¢agemppsitionnn iypldemswaytrifratips eleps.iand the lipar | Furtldr mrthef t he

0N U B s A B UL LSS T BrSEen pwentor s
ferment at i @phnitd1&id@kd AHidHANE HRAUBH of the prescdl WaYIScatior belofBRER05

diagnostic agents and therapeutic agents containing impurities may have an

undesirable effect on diagnosis and therapy. In conclusion, it is important to

obtain a product being as highly pure as possible.” [Tokyo High Court: the 302"

case in Heisei 9 (Gyo-ke); (Judgment on Feb. 17, 2000}].

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



-4 co-produced, H3C mand further, the anount produced of the 15 APR 2005
above-nenti oned conpound (I) is the highest anong the inpurities which are
fornmed during microbial transformatiordto give pravastatin. However

,al though the present inventors have found that it is an inportant subject
to strictly renove the above-nentioned conpound (1) from the inpurities

pr oduced ﬂﬂﬂgaﬁﬁarnaceutical production, in order to obtain highly pure
pravastatin, it has been very difficult to rempve t he above-nenti oned
conpound (1) in conparison with ot NePOCnpu f}ies because it is the optical

i somer regarding a hydroxy group at pae off the asymmetric carbons of

n required which is not

pravastatin. Accordingly, a profess has lyg
troubl esonme and industrial dilsadvant ageous such g chr omat ogr aphy, does
g and resul't's in isolation or

not danmage the productitsfty the
purification of pravastatin ofH,its
purity which is as high as that @b
~chromat ography; and further, a gi

whi ch can renove the above-nehd?on’ﬁ’c-npound (I') and obtain highly pure
pravastatin

. t he other hand, the.foll owi ng .processes known as
processes apgrﬁ%hﬁ?fr ﬁ‘?%nf Hg)dgﬁé @§ © ﬂﬁ%'Fgg‘é‘%Pﬁ‘ﬁF‘HPP%‘fn.ad’ @Ms tg@QZ/ 16276
Publ i cat i P : : i Ryl i : i
b D0630) HcRPRADRS AR AR Rt Bl | ABbial Ran ORI B2 o

r educt ase givepraastatin. whiloweveresthuugh thepfesentanesntois duave fehrdahat iodgr aphy, and

HMG CoA reductase inhibitors obtained by the purifjcation process". The
puri ficat i%ﬁm&P&e&%‘%&ﬁ theirigtipreeays s %e&%-mﬁnaﬁn%?qrapmﬁ*c@ PHuid 1 5

APR 2005 3pe impurities produced during pharmaceutical production, in order to obtain

@nggically acceptable salt to a
whén it is purified by
g ol ation or purification process

highly pure pravastatin, it has been very difficult to remove the above-mentioned
compound (I) in comparison with other impurities because it is the optical isomer

regarding a hydroxy group at one of the asymmetric carbons of pravastatin.

Accordingly, a process has been required which is not troublesome and
industrially disadvantageous such as chromatography, does not damage the
productivity of the steps, and resuits in isolation or purification of pravastatin or
its pharmacologically acceptable salt to a purity which is as high as that obtained
when it is purified by chromatography; and further, a simple isolation or
purification process which can remove the above-mentioned compound (I) and

obtain highly pure pravastatin.

On the other hand, the following processes are known as processes for
purifying the HMG-CoA reductase inhibitor.

(1) WO92/16276 Publication (Japanese Patent Application Publication
No. (Kohyo) Hei 6-506210) '

This Publication relates to “a process for purifying a HMG-CoA reductase
mhibitor which uses high performance liquid chromatography, and HMG-CoA

reductase inhibitors obtained by the purification process”.

The purification process of the publication uses high performance liquid



-chromat ography in the purification step of the HMG CoA reductase inyisb‘;‘g,ﬁ)rzms
On the other hand, isolation or purification process of the present’ "
invention differs fromthe purificatign process of the publication, from
the viewpoint that it provides highly pure pravastatin w thout using high
performance |iquid _chromatography, by renpving the inpurities of

pr avast at | HIBRAIRGTARY AP S wificgirp step alithe HMECeb raslupissa intii&apR (wher ein
R I epresendi wlloler indd QR on A% ARLESREs B BALORTRYeritithlifiSs Pr OPY
acetate or n-butyl acetate, andfor renpving inmpurities by deconpési ng them

using an ifemghaparificatibragrdeas ofithe pubdicgadn, frdmsiee viEwpbingthattihe i sol ation
or purification Er ocess of the present invention_ "which process conprises
renovi ng dURpEeH Y pes apvasksinvitlsut gsingduigh peréersnanpy liggidght  of

pravast at i jund i s not described nor s ested. By the way, since high
ber f or nancaPRal R R TR s Pibalife 3 PRFELS pilte TP S0l vent s

and smal | gyiddt WHiGSh&f a fomnalACHLEOLRPWhENIER rof8Seid ard ARV EEMDup thi s
becones nore serious in the case of a |arge scal e production. en the
sol vent s dtayingihseaeer, mpteecaskons) swchvisin-piopyLanstaterpnathedylwiceiate, kadionvol ati | e

[ ities. Additi ] i } i t al | Luti. d I
ambunt of TOHISNIE RIS By SERREPRULR e Ve R BRI Grod AN quant i ty of
sol vents. ifef@nMiw@ky, high perfornmance Iiquid chromatography is

troubl esone and industrially disadvantageous, and it cannot be considered
to be a process which is suitable for the industrial isolation or

purification of prgvastatin.. Further, even if hi erfor.mance liquid

chr omat ogr aphy igurﬁ?é’cﬁ‘? bsroTatt’r?é‘ Oriﬂﬁlalg@???lhl’mﬁ?%fo‘lfgp? BFFSB‘?t BYR S atin, it is
di fficult 4phiERPRYSsd EinARQY SelBih QBRPoutP IR il t ke optical

i somer of pra{vastatisn an%bétéo %bt ai% pr \(}gstg?i n&g?\lgl\b?lw\émltq:\go/d%sli éf\sgd purity.
(2) W99/ 486@¢ightbf pratstam JhlismPibhitascrdbedrmiratggested. " an i sol ati on or

purification process by which a concentrated cultured broth containing a
HMG- CoA reductase inhibitor is 1 5 APR 2005

By the way, since high performance liquid chromatography requires large
quantities of solvents and small quantities of involatile impurities present therein,
this becomes more serious in the case of a large scale production. When the
solvents are removed, the samples will be contaminated with the involatile
impurities. Additionally, serious environmental pollution and a large amount of

distillation expense result from the use of a large quantity of solvents.

Accordingly, high performance liquid chromatography is troublesome and
industrially disadvantageous, and it cannot be considered to be a process which is

suitable for the industrial isolation or purification of pravastatin.

Further, even if high performance liquid chromatography is used for the
industrial production of pravastatin, it is difficult to remove the above-mentioned
compound (I) which is the optical isomer of pravastatin and to obtain pravastatin

having the desired purity.

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

a concentrated cultured broth containing a HMG-CoA reductase inhibitor is



-adjusted to frompH 4.5 to 7.5 with an acid, then the HVG CoA reductf'i%«;;_\,,R 2005
inhibitor is extracted with ethyl acetate, and after |actonization, i
desired, it is crystallized to obtaingthe HVG CoA reductase inhibitor

having a purity of 99.6% or nore". The purification process of the

publication differs fromthe isolation or purification process of the
present i rABRYEDH Tomaph #etov]. 2 Wi a aciddhen the HMG-Coidastiigasepr ocess of t he

publi cati - S or ic,solvent in . st ep. of
extracti _n81%8%3{3)3é_{%{lﬁﬁt%ﬁgtﬁg}@&?&‘%et a&tqr l?ﬁ?%‘}f? 1%;’1%@%{1?@112&? cul tured
brot h whi cirysianizail is obtafVihe FVIGICaAGARMRINESitbPEHARE a PLAESESH by, a

m croorgani sm whereas in contrast the purification process of the present

i nventi on Y¥dBE8IeAn organi c sol vent which has the formul a CH3CO2R (wherein R
represents an al kyl group having three or nore carbons) such as n-propyl
acetate or n-butyl acetate. Further, the isolation or purification process

of the present |TieRlrifAtioApEQESoNhEPuBliBHER AHRMASIAIthSisoMich@" YI g out
a step of deconposing the inpurities of pravastatin using an inorganic

aci d and/ drurifteatinn pgeasseobis@redsot inaentidmg fromi tibedewpoisit thpt thee | npuriti es of
t he HVG CoAl\1 éfed%lct ase inhtt ito 1.usi rrl)g{fan iEoregé?ni c acid and/or an

i nor gani ¢ BEYEHEN Rrqcegteline publifaiiondisgs sbybarelite aF pn ORRADKCSOIIB IR 8at i on.
Further, tdhe, beotalcta T A j r i ntion
"whi ch pr oc?ss conpri gggvfgﬂﬁggiaﬁg%%égrgr%%%r@&???f@% %Q&e(l}%n‘%ﬁ%tt‘eﬂtg?h‘gﬁé % or | ess
by wei ght twbtipwhichsoatdins [yedistatin asl amatogles trerdidprodiced bygest ed at al | .
Certainly, an isol.ation or purification process of pravastatin is described

in Exanpl "SI EFHENPHBFCEALN Wtrabe@@éFl,ﬁcﬁ%oq prosessirtpe eresee purity of
pravast at i jfy¥ttidn s sn %S%iﬁﬁ?&?genwmcl?ﬁmthe 3Ghah %ﬁﬁf&'@”@vh%%ﬁ{ gt 70. 3% or

| ess, and then, although there is a description of “purifying 1't using

chr omat ogrraptepentehan atkyll gfduprimvingoirdehe rheelcatbome) archpig rﬂ-f;ﬂo@gt aceatpr ocess of
the present invention, the purity of pravastatin finally obtained is not
described‘ﬁ?*gfmﬂa%%¥8Tdingly, it is not obvious whether highly pure
pravastatin is finally obtained or not, and

Further, the isolation or purification process of the present invention
affords highly pure pravastatin, by carrying out a step of decomposing the
impurities of pravastatin using an inorganic acid and/or an inorganic base, but a
step of decomposing the impurities of the HMG-CoA reductase inhibitor using an
inorganic acid and/or an inorganic base is not described nor suggested at all in the

publication.

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

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

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

is not obvious whether highly pure pravastatin is finally obtained or not, and
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-1,5 APR 2005 7 additionally, it is not suggested that the above-nentioned
conpound (1) is purified to an ambunt of 0.1 %or |ess by weight oft? APR 2005
pravastatin. Further, it is difficult $o believe that even | ovastatin
.described to be obtained at a high purity of 99.6% or nore in an Exanple

of the publjcati f)n i1s truly obtained at this high purity of 99.6% or nore
j udgi ng f réftamellypi i Rafgresesiad; thatthe ghoyarmentiongd gemanpved (Dds@urifiehas no

credi bility. il ' [ his Publication relates to "a
ouri fi catitﬁﬁ“%}?’%"é‘ﬁgp%rﬁ’ G| ED s 38 pbR&afD | D on T Bt e

di spl acenent chromat ography and a HMG CoA reductase inhibitor obtained by
the purification process". The purification process of the publication

conpri ses usi ng Frtdsy. dcisdefficultdn bsherogrbpien lprasiatit dgscribed ubd f yi ng t he
HMG- CoA r | ehibi t.or oA he her nd. .the,isaolation or
purificat ﬁ)g)ﬁﬁ%%%ez{sgl@g% uglgi')?éc’f;‘)%ge"n?r Ilngr}\{/eéﬁtalnrc}%a&ipfl? 8?%118 R"}bg‘r?‘??%ls

purifi cat itany pbrsesisat ahisthih PutidyioF80L6%9 or lREyddpeng/ fremPBe MPIiahart he
i sol ation or g)t”i fication process of the Eresent invention affords highly

pure praddigax ofrfhaifinabproduet ard Hhps ah bidigy-aphy i ncl udi ng di spl acenent
chromat ography, by renoving the inpurities of pravastatin by using an
organi ¢ sol vent which has the fornmula CH3CO2R (wherein R represents an

al kyl group haysnwodu/ eel 82 Pulicati&@r bons) such as n-propyl acetate or
n-butyl acetate, and/or renoving inpurities by deconposing them using an

i norgani ¢ aci d dridy Beblanationmelatgario Ea padBeaticur privesss foha HNGHGoAon or

purificatio rocess.of th resent invention "which pr onpri ses
Femovi ng. COMBRURANER)iot BRIk BeS QiP5 an g A oRERY 0y AV oo

pravast at irBdssteUihibiter BMaird8 LS thd §drine4t g&ked at all. Furthernore,
even if displacenent chromatography is used for the industrial production

of pravastatin, it is troublesone, and it is difficult to renove the
above-ment i oned I%%%?‘Hﬂ;gtiglg %Jrcmgssccpf t gp%ﬂﬁczgg[ni c%?r!prils%g gglglg %fisp a[caevm%%% atin.

chromatography in a step for purifying the HMG-CoA reductase inthibitor. On

the other hand, the isolation or purification process of the present invention differs

from the purification process of the publication, from the viewpoint that the

isolation or purification process of the present invention affords highly pure

pravastatin without using any chromatography including displacement

chromatography, by removing the impurities of pravastatin by using an organic

solvent which has the formula CH3;CO2R (wherein R represents an alkyl group

having three or more carbons) such as n-propyl acetate or n-butyl acetate, and/or

removing impurities by decomposing them using an inorganic acid and/or an

inorganic base.

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.



-1 5 APR 2005 8 Further, isolation or purification processes other t{wsn thgms
above- nentioned purification processes can be adopted by those ski &t i
the art, for exanple analytical high gressure liquid chromatography (HPLC)
.can be nentioned, but analytical HPLC is not a practical procedure as an

isolation or putification process for pravastatin. Analytical HPLC uses a
packi ng col um ( rtllﬂ"dﬁ%lflté?r%f Pyrligcatipn,pracesgsidgitherdhanth Véravi ng a very

narrow di aﬁ%ﬁt%ncfd?%?ﬂfcaﬁg? pﬂ)c(egse%( b aﬁ@tecpg%gno%ggpilll%diiﬁ t}%dgrf,g'ato a

hi ghl y- pressure um every anal ysi's, oné anal'ysi's i res about

30 i nut esexahlitldandtida) &igaprebard liguid chismafolehg CHEDT,) cii béS an extrenel y
diluted solution, and although detection of conponents can be nmade in the

anal yt i cal EyEnssh blamabeicpbHPLS inaet pprstirdlarocednyg anan isoketignlorect i on

systemis - | yti,C HP. d evenjf it. is

Thatal ed, PHAAHER RSS! for IR ANRNY SR bLEPIR IS Fhr ke sk
desired t odibmetepbf dicwaeh x WheiptROARY th davidBlaGrdre nigew® dighefeh@bosoi@t i on or
purification of pravastatin, 500 runs of analyses and 250 hours are

requi red fieg (i xd0amapfersample isfadidedyta hightyt-prdssurad edehf atreverki ng nerel y

l,yt.i cal . C.i li.sti
Sl at | on SR £ 2o FaY SR iRava R RmriSr o PHBueh (B Sraa Ao hat

anal yti cal fréflefe bSlubfid Sk hh 3kir¥mdl, SRAYAPEAGEN Sind BRhbRST detBEfRASAL 1 ve HPLC
%{le or t ﬁ S

cannot be said to be a procedure Suita _ ein trral scale
i sol at i on @mpuenfsicaatbeomadsfinphawedytadal nystSh) ¢adkcteh ichotqardtizgl.aphy can be

roughly classified.jnto colum chronmatography and flash chromatography
basgd )(;n t]ﬁgﬁ?lr’zae‘_’%}ec{lﬂ’éS%"’it?q‘d%ln%té}“agg%ff% & agalyeal HRLE sandorvemipicted to
be a_ proceidyfisindd, Hletidval otidtvdr i hﬂg&la?.%.a'sora%%hglé S QRO W
purification. The above-nenti oneélll con‘ﬂound Iy “and. ot her Inmpurities have
actual |y didanedri BthenanbbytisalddPhC éslusesli fog theailsbkaﬂSnohpgﬁﬁtﬂgrramhi es, but
conpound (| oul ot be separated from pravastatin because the

abgee- nengl?%‘ﬁaé‘ %3{356%? Of(aln)'ﬁ‘gisgs k23t Rowd pesoeariTed 95 ispladnger n.

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

() 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

AR



‘Recrystallization is an isolation or purification process which is w del

used in the field of pharmaceuticals. However, although recrystalliZa#i 2005
has 1 5 APR 2005 9 been used, it has not been effective for selective
Jdsolation of the above-nentioned conpound (1) which resenbles pravastatin

in structure, frompravastatip and for inproving the purity of pravastatin
in a corrpoé?ét“i ‘Eﬁg’t%g%s ’&‘3313?%8&?@9@ for pgledipiggerlatior pf thesbav¢-srensioned
purificati : (o} and_ dist.i || ation have
becn consi arBteREERRich PRttty AT RBhAE NoR el Blandh T he i ze

di f f er enceinpfrosagphe pomtyadpremstatindn Abohpostion'te a dteéd ngepf sanpl es.
However, since pravastatin is apt to be deconposed at its nelting point,

t hese cannot be used as the isolation or purification process. Further,

even if either o - i Lsol ation or purification processes
is repeated for ég%hﬁgﬂ%{rﬁgﬁgﬁ%g?ﬁgrﬁii?aglﬁgd)rg%eﬁﬁe&ﬁfa @GP the yield of
pravast at i chromatogsaphyantldystiircios daeél bednidonberedS ¥6ih dff th@RYar®Eegabfion
conventional | y known isolation or purification processes described above

are used |ProeeBrnbased N thegige diffarencsef smaple pelscelss, aniddroth esqvieng t he

above- menty nd {l 0 an amount of .0.1%or |ess by weight and
bei ng appﬂ?%g"%gg?ggﬂﬁféﬁndﬁg%ﬂe i%%ﬁ’ SWPB BIRYETBTD bsfap%rt%gﬁéf‘%‘irpw?%ﬂ@&gﬁdi ngly,
there has meltinggRintk fR¥Acainofbé ud 4538 Aol MdnYr T 6RbERMss, Pr ocess whi ch
can provide a highly pure pravastatin by renoving, 1n particular, the

conmpound havi ng the above-nentioned fornula (1) which is a substance
related to pravastatin wthout | ring the productivity of the step.

DI SCLOSURE OF T&é‘rﬁ%ﬁf‘ tﬁ?‘ﬁﬁé"ﬁﬁ%&é’ﬁ?*ﬁﬁ%‘ﬁ% solaLa qrpusficalier y st udi ed
a phar maceptobesbs isGopaeas for EmSARL M ivdge REAXRIEALD héyiggul t. have
found an isolation g#% purificati %n pr ocgss by whi cﬁpﬁ?’%flg’stpu?’{e&

pravast at i ¢f {rpyastasinaisirgsultantiindeareqadi ty of 99.5% or nore) is obtained,
further, an isolation or purification process for renoving inpurities

whi ch include the above-nentioned conpound (I) which is

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
0f 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

e



-an anal,ogue of pravastatin, fromsaid pharmaceutical conposition, and in
particular, an isolation or purification process for renoving the 4§ APR 2005
above-nentioned conpound (1) to an angunt of 0.1 % or |ess by wei ght "of
_pravastatin, and have 1 5 APR 2005 10 conpl eted the present invention. The
present invention relates to: (1) A process for isolation or purification
of pravastSriHetsd the pssFV ARG Ncal |y acceptabl e salt thereof which
process conprises performng an extraction of pravastatin and anal ogues

t hereof with an organic solvent having the formula CH3CO2R (wherein R
represents an Fhkytesgitoupetiton rdtatésvoee or nore carbons); (2) A process for
the isolation or purifjcation of pravastatin or a pharnacol ogically

accept abl d1sal ¥* PIRepSIPr sRlationgr peaidisatiempf pravsstalbcompplirmgeologisally t i es

cept abl d1dal & piseFsdpr ¥ sess alzonppisin
pur i 1 cat 1 Bn A g 2 e itoh PlodSu LBRETS offfotmiy BeBBbith & sai ¢ 1 her eot

whi ch pr ogeseseihds®sigeeoiResRth ANPihhicis8ieHShf\in@the f3RHHEANI ¢ base;
preferably relates to: (4) A process for the isolation or purification of
pr avast at iGHSFOR (phereireR seygsensd anjalkygspupbheing diree phereotarhosdr di ng to

(1) whereipg, R i,s_a straight. .or branched chai.n al kyl. group having 3 or 4
car bons; ((23 AApQrggésgst&%‘prﬂgn?%gﬁ B agatigp °|5l§’F‘fvfaF‘.)éHPi%6ﬁ of pravastatin or
a phar mac ghaghsaibycABEAREFEbR saRlthertbLRARE REGRE hNBHLR deldmPbghgi N Ris a
n-propyl or n-butyl group; (6) A process for the isolation of purification
of pravas_tlmiuﬁ_tlm}lang@hal_ﬂmmb@glidpamdy acceptabl e salt thereof according to
(2) V\/nerel(g) SalAdprloQgsrs%p e isc?l(a:gign !)rs plPI‘I;l 1gaﬁ)i%grolf%ra%r%|st%ﬁn%?g (7)

pharmacologically acceptable salt thereof which process comprises decomposing

impurities using an inorganic base;

preferably relates to:
(4)  Anprocess for the isolation or purification of pravastatin or a
pharmacologically acceptable salt thereof according to (1) wherein R is a straight
or branched chain alkyl group having 3 or 4 carbons;
(5)  Aprocess for the isolation or purification of pravastatin or a
pharmacologically acceptable salt thereof according to (1) wherein R is a n-propyl
or n-butyl group;
(6) A process for the isolation or purification of pravastatin or a
pharmacologically acceptable salt thereof according to (2) wherein said inorganic
acid is phosphoric acid; and
(7)  Anprocess 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 CH3CO,R (wherein R represents an alkyl group having
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A process for the isolation or purification of pravastatin or a

phar macol ogi cal | y acceptabl e salt thereof according to (2) or (6) whebehR 2005
the pH in the deconposition 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 pharmacol ogically
accept abl éhEss|or mofe caongandri drconwesitionns imputipensing an inpraanie epidi nat i on

of an extracti r t.at.in_and anal ocques thereaf with an organic

sol vent ha(\? nggfn%rgg?sgr@ufhé% 1%%5‘2 If'\%ﬂgcfagllgﬂ OEPF%VSPrgg&ﬂr? an al kyl group
having 1 DhiRRcI8cadly éd&éﬁt@bl@%aﬁ'@hﬁe@ﬁ&ﬂi@ﬁ%}oﬁﬂégc&nﬂﬁ%rﬁé@ﬁ)‘rﬁﬁ@[‘a of
I mpurities using an inorganic acid; (9) A process for the isolation or

puri fi cat i%@mbaratpnafasdegpmpogition of hawmnueolseg amidoyganicegtiabie salt ther eof
whi ch pr °Cd%§§m§8595r'1,%ﬁf}?}gtgr“t};egsr%‘g}%ga@m?g%ggcﬁ%{,%ﬁ of a deconposition of

I mpurities using an ion of inpurities using

an i nor gan(ii0) basgocaRdof He)isdaisPsasHifitioh s pkaab@tin@p 2or purification of
pravastatin or a_ pharmacol ogically acceptable salt thereof which process
conpri ses hhernagolegicglly acceptpbleanlt dherodf whichyprocess campotespreafoastizg & n and

I t her.eqf with . ' I t having the fornul a CH3CO2R
Caher oi n KORET Bt A UarUT ChoauR A PG G ToRrepoY Ut R0BEHS . o
deconposi tso@RnOhavifiPtid folRa1aUSHITO AL (WRQAESAR ir&prBGintl %rgsnggﬁ%@%;%gv@g tion of

i mpurities using an inorganic base; preferably relat ocess
for the i dhifegtoramorocarhons); catoropostfionofinastradidsmsorg an inphganiceadd;ogi cal |y

accept abl e aal t her eaf a?cordi. n%ﬁ to (8%. or (10) wherein Ris a straight
or branché® %CHWPWPHG SUBUIHASH YN RAbNOELANG BFs; (12) A process for the
i solation or purification of pravastatin or a pharnmacologically acceptable

salt thereof according to (8) or (10) wherein Ris a n-propyl or n-butyl
group; (13) A pmroefesbly miated® i sol ation or purification of pravastatin or a

(11) A process for the isolation or purification of pravastatin or a
pharmacologically acceptable salt thereof according to (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 (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 (8) to (12)
wherein the inorganic acid is phosphoric acid; and

(14) A process for the isolation or purification of pravastatin or a
pharmacologically acceptable salt thereof according to any one of (8) to (13)
wherein the pH in the decomposition step using an inorganic acid is in the range
from 2 to 5.

In addition, the present invention relates to:
(15) A process for the isolation or purification of pravastatin or a
pharmacologically acceptable salt thereof which process comprises performing a
combination of an extraction of pravastatin and analogues thereof with an organic
solvent having the formula CH3CO,R (wherein R represents an alkyl group having

three or more carbons) and a decomposition of impurities using an inorganic base;
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phar macol ogi cal | y acceptable salt thereof according to any one of (8) to

(12) wherein the inorganic acid is phosphoric acid; and (14) A prOC@sRSAPBrZUGS
the isolation or purification of pravagiatin or a pharmacol ogically

acceptabl e salt thereof according to any one of (8) to (13) wherein the pH
in the deconposition step using an inorganic acid is in the range from 2

to 5. In addition, the present invention relates to: (15) A process for the

i sol ation or pur]&f&‘e@%l&?&a%fs (pravast atin or a pharmacol ogically acceptable
salt thereof whiTh process conprises performng a conbination of an

extraction(ls) pX purstefor theiddlafibalod guaHcAlar &fraWstifst progani ¢ sol vent
havi ng the formul a CH3CO2R (wherein R represents an al kyl group having
three or nRREMAEPIBEI8NY apnertabieerdntborsiof norerdifgitonpl)i whersinlR imgstasighhor gani ¢
base; 1 5 0 2. pref.erably relgtes to. (16). A process for the

i sol ation @fﬁﬁé%e icci:ﬁg’tnio%gylogroﬁ? ﬁ%{’é‘% {44 GFooPs: Bthr macol ogi cal |y accept abl e
sal t ther eQf7) ack prodesidfot ehe i6lativh@F BLiAfEtich & prhvAtAf or L1 branched chain
al kyl group having 3 or 4 carbons; and (17) A process ?or the isolation or
puri fi cat i Rireecepgicaly atdeptabie selt thhmeofracmrdigi cal13) wicweptRbd #nsal t t her eof
accordi ng 15 erein Ris a n- propyl or n-butyl group. In addition
the prese r%f’% (g)rﬂ'pﬁwigoélﬁ"rel ates to: (18) A process for the isolation or
purification of pravastatin sodiumwhich process conprises renpoving a
conmpound of forrmula (1) so that the quantity of the conmpound of formula
(1) is reducedin edditiondlor picess itwentvon ghsto refatdshie: quantity of pravastatin
sodi um by ns, of E%gt{qorn‘i_n a conbination of an extraction of

pravast at i i Sand® BiP§ L is8lation o PYRica I, of spvestsbinedium axfiiely t he
formil a  GHIQRRokRESIMPBikEPEEREO | (POHR: (3G R Y SR O MOT e
car bons) aqr_{% a de\gglrrposi ti clmg’eo?g?lﬁpulﬁ [ eogllnﬁ}s/al Iggoallrlllle} ﬁ%r ugﬁ%@ %ﬁtﬁﬁl;
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
CH3;CO3R (wherein R represents an alkyl group having three or more carbons) and
a decomposition of impurities using an inorganic acid;

‘\\\OH

T
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(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
impurities with an inorganic acid and a decomposition of impurities using an

inorganic base; and



e R

AQHNQO - aac HBC m(19) A process for the isolation or purificatiqg Qfr 2006
pravastatin sodi um whi ch .process conprises renoving a conpound of f3r r-ruﬁa

(I') so that the quantity of the conpawnd of forrmula (1) is reduced to 0.1

% or less by weight of the quantity of pravastatin sodium by neans of
perform ng a conbi nation of a deconposition Q$ inpurities with an

i norgani c acid and a deconpositi on pbodgTpurit s usi ng an inorganic base;

and 1 5 AP R 2' 305 13 H3C (1) (20) A process for the isolation or

purification of pravastatin sodigum whi' t] Zprocess conprises renoving a
conpound of forrmula (I) so that |the quant|itdy of the conmpound of formula

(1) is reduced to 0.1 %cTe ovei ght of the qudRtity of pravastatin

sodi um by neans of performn ng
pravastatin and anal ogues ther
formula CH3CO2R (wherein R reprsg al kyl group having three or nore
carbons); a deconposition of g~ usi ng an inorganic acid;, and a
deconposition of inpurities using an inorganic base. H3C m preferably
relates to: (21) A process for the isolation or purification of pravastatin.
ZIOE;/:ng?gﬁ 0 ;\r}?ﬂgtcgssgtl%lgbneqét&lgﬁg%g%”@grriieul:ar‘:ioﬁ c;fspra?vass%ar’ti%IS%HEuII? ivhll;)crhanChEd chain

process comprises removing a compound of formula (I) so that the quantity of the

Gani ¢ sol vent having 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
CH;CO2R (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.

NaOOC N\OH

O
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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) Anprocess for the isolation or purification of pravastatin sodium according
to claim (18) or (20) wherein R is a n-propy! or n-butyl group;
(23) Anprocess 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



{22) A.pprocess for the isolation or purification of pravastatin sodiygnApR 2005
according to claim(18) or (20) wherein Ris a n-propyl or n-butyl group;
(23) A process for the isolation or purgfication of pravastatin sodium
according to any one of (18) to (22) wherein the inorganic acid is

phosphoric id, (24) A process. for the isolation or purification of
pravast at i ﬁﬁgod{*&%ﬁ’%iB}Idflmfoat’&ﬂé)ﬁyuaﬁéa%qn elimpvassatipgdiwhaceddinghe pH in
t he deconp@siity ' -1 nor ' id.is in:the from2 to
5 and 1 5UAR S8 G {57 WAGreih BRLHRRY Sf BEbAslsi dbiliGs S8RH M Cat on' of
pravast ati msadi um according to any one of (18) to (23) wherein the purity

of Pravastain sodiumis 99.5%or nore. Furthernore the present invention
also relates to: (26) A process for the isolation or purification of

pravastatin sodpy j rji;ses.r.empvi ng a conpound of fornmula
(I') so that the q{uﬂgﬁﬁnt%r}h%&e?glgﬁﬁg%%uarg rc?%at?sororml a (I) is reduced to 0.1

% or |ess (B6)weAghdcesd fdrhiee uRitiohtoy pafificlidyehiatidataPsidwimBvhiggans of
perform ng a conbi nation of an extraction of pravastatin and anal ogues

t her eof wi PTPCEH OMPIHCE TEeeXIBa e cREwPhed phiormatad]) so theHBEGRRN(ihef then R

represents [ hr eg @ re.carbgns). and a

deconposi tf%p@#@%pfgﬁqﬁge(ga%ﬁ%&%%ﬁo ﬁ&({f' agﬁf%b%gfég%t g@w%y of H3C (1)

pr ef er abl ypraehah®s séddum(b3 thehsWTPeeBeming a ddifbina@ébi AeRradBhide cation of
pravastatin sodi umaccording to (26) wherein Ris a straight or branched

chai n al kyPrajagain ped anpgomies thereof with an organic solvent having the formula
CH3CO2R (wherein R represents an alkyl group having three or more carbons) and

a decomposition of impurities using an inorganic base.

)

HOY

preferably relates to:
(27) A process for the isolation or purification of pravastatin sodium according
to (26) wherein R is a straight or branched chain alkyl group having 3 or 4
carbomns;
(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)  Aprocess 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;



carbons; (28) A process for the isolation or purification of pravastatin
sodi um according to (26) wherein Ris a n-propyl or n-butyl group; arﬁj APR 2005
(29) A process for the isolation or pujdfication of pravastatin sodi um
according to any one of (26) to (28) wherein the purity of pravastatin
sodiumis 99.5%or nore. Furthernore the present invention relates to:

(30) A conposition conprising prav i ofim which is industriall y
produced and contains a conmpound of forrmula (1) the quantity of which is
0.1%or |ess by weight of the gyanti t'iP pravastatin sodium 1 5 APR 2005

15 H3C (1) preferably relates t (31) A osition conprising pravastatin
sodi um according to (30)Hygm‘bh(§g\d ndustrially prodliced and contains 99.5%
or nore of pravastatin sodi um 32)=Ac| rrposi tion conprising pravastatin
sodi um whi ch is obtained by i58lea 3i fication according to any one
of (8) to (17) and contains a co formula (1) the quantity of
which is 0.1%or |ess by weigiyso uantity of pravastatin sodium H3C
HO\" (1) (33) A conposition conprising pravastatin sodium according to

(32) wherein pheferably tejates topr avast atin sodiumis 99.5%or nore. In the

present in rravastati.n and anal ogues thereqof' neans pravastatin
havi ng a féﬁﬂu fgcfrppgmg?n SOTBRUFIRE S5 B8RER ISP uRL REpTdRE & ) whitteiseof ,  and

conpounds WaigRalpfoddcEEhRt EshiSiht Y659 6 hQrd g'iepﬁpgs\fﬁn{@o%l il ed formla

(32) A composition comprising pravastatin sodium which is obtained by

isolation or purification according to any one of (8) to (17) and contains a
compound of formula (I) the quantity of which is 0.1% or less by wei ght of the
quantity of pravastatin sodium;

\ \\\O H

ty

HOW
(33) A composition comprising pravastatin sodium according to (32) wherein

the purity of pravastatin sodium is 99.5% or more.

In the present invention, “pravastatin and analogues thereof” means
pravastatin having a formula (I} or a pharmacologically acceptable salt thereof,
and compounds which have a related structure to the above-mentioned formula

(II), namely a pravastatin analogue [for example, the above-mentioned compound

(I) can be mentioned].



{(Il), nanely a pravastatin anal ogue [for exanple, the above-nentioned R 2005
conpound (I) can be nentioned]. 5 hP R 2005 16 H3C The isol ati on ort & A AP
purification of pravastatin or a pharnmggol ogically acceptable salt thereof
is typically attained by the isolation or purification processes described
below. Firstly, a cultured broth containing pravastatin obtained after
termnating transformation cultivati ) rated fromthe nyceliumby a
filtration and/or centrifugation nmethod adqcording to a conventional

met hod, and then concentrated o obtdFma concentrated culture filtrate.
The pH of the concentrated cultyre filtrafel thus obtained is adjusted using
an acid, if necessary, apg gvastatin and anal@pues t hereof are
extracted wusing an organic s IvenE HUth as ethyl acetate which is hardly
m scible with water. For exarmpPfe #CH2601 publication, the pH of a
concentrated culture filtrate a HVG CoA reductase inhibitor is
adjusted to from4.5 to 7.5 ¥, 5.5 to 7.5) using an acid, and
then is extracted with ethyl acetate. Pravastatin and anal ogues t her eof
thus obtained are collected fromthe above-nentioned extract according to
a conventi onal thonHFor exappl e, the above-nentioned extract is washed

with water, a sa o, of, BBt fAre vastabin e rhsrmecalagigaldy t he | i ke,
sodi um hy diuhBleisa1rAESIEsF s By h |9n and phase
separation arlbe carsrl ed out1 t%ﬁpﬁ g%ﬂnangér? qﬁggﬁogﬁ;%{ ugofncc??mnt he salt of
pr avast at i proegsses dasusbabbalatvr act ed aqueous | ayer. The salt of pravastatin
obt ai ned can be crystallized if desired. The crystallization which is
carried out according to necessity can be carried out as described bel ow,

according to thepRihodsi ol %potﬁrcgnﬁﬁﬂgé B%alest%tié obVarmedOdter %grminating

transformation cultivation is separated from the mycelium by a filtration and/or

centrifugation method according to a conventional method, and then concentrated

to obtain a concentrated culture filtrate.

The pH of the concentrated culture filtrate thus obtained is adjusted using
an acid, if necessary, and then pravastatin and analogues thereof are extracted
using an organic solvent such as ethyl acetate which is hardly miscible with water,
For example, in W099/42601 publication, the pH of a concentrated culture filtrate
containing a HMG-CoA reductase inhibitor is adjusted to from 4.5 to 7.5

(preferably, 5.5 to 7.5) using an acid, and then is extracted with ethyl acetate.

Pravastatin and analogues thereof thus obtained are collected from the
above-mentioned extract according to a conventional method. For example, the
above-mentioned extract is washed with water, a saturated aqueous sodium
chloride solution and the like, sodium hydroxide is added to the extract, 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



..... — e

.known i,n the technol ogy of organic synthetic chemstry [for exanple, B ApR 3605
process described in Ul nmnn's Encycl opedia of Industrial Chem st r)j, }

VOL. A24, 5th edition (1993), pp. 437-1505]. As the crystallization mnethod,
for exanple, pravastatin can be obtained as a crystalline form by adding

an organi ¢ solvent and water to the conposition of pravastatin or a

phar macol gﬁ’iot‘f’é‘l infhe techpelagy ef ergenictgyathetie chemisty [forrryample\a meesssng,  and

ieed for CryafoU AR En e BENOHATAN Coefiotiy W ATRRARER cuoh as

hexane and1pept ppe437agsosgr omati ¢ hydrocarbon such as toluene and xylene; an
ester such as nethyl acetate, ethyl acetate, n-propyl acetate and n-butyl
acetate; an organic acid such as acetic acid; an al cohol such as nethanol,

et hanol , n-propang i .opanoal ,..n-sbut anol .. i sobut anol ert - butanol ,

i soanyl al cohol %Sdtlh StCFPisfaglﬁlZeﬁlg’lny%%tP?d’ °§8§?‘8Pleaﬂlaw8%?'fé?18?? lt:’%10&‘i@ir’&ﬂc—fx‘s’such as
acetone angyswllinglfoel by hddiakanairgafic 8510eft AGhateStothe thipositibs of

di -isopropyl ether, tetrahydrofuran, dioxane, dinethoxyethane and

di et hyl end@gryastatindirpentiaymaceqlpgically ageeptabliesaliidloreas, disyoreinig deby heating,
di et hyl f or.mam de, di. net hyl acet am and hexanet hyl phosphoric acid
triam de; agﬁgﬁ?cﬂgg(iw&@ asﬂﬁ%ﬁ g@oamﬁgprasv&fstpﬁ%sn@ or a mxed solvent of

wat er and one or nore of the above-nentioned organic solvents. A m xed
sol vent of water and one or nore of the above-nentioned organic solvents
is preferable, dhsioxgahicstlvenitused foratrgstaliizationis, for exemplgfanalighatic

solvents sel.ected from al cohols, .,esters and ketones is nore preferable, and
2 Mixed JSPTEATBLGAAS PN S R eBOBGE SRS OBrURk R 6. The

i sol ation igheRdinhd kPighd; R RiPERSPahel}f ali e Shhyll RUERL IR oﬁ%?ﬁcleﬁ}tw th the

concentrated culture filtrate obtained according’to a conventional method,
and t hen assitnrlagykadetate; matorpsiingcidtsyh aseedtat idun disihod sach & gani ¢ sol vent

b o or  RSERaY G Bl T PrPHEREl. SBBOTSFoh-Sbp Hentlg OpuigaPh 157 g HpPhyast aL1 n
e 2o RS K EREAR GSELILIE il VR o AU 79
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 soivent 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



1 5 APR 2005 18 the above-nentioned fornula is for exanple, a group Sgcgpgqmﬁ
a n-propyl group, an isopropyl group, a n-butyl group, an isobutyl oup,

a sec-butyl group, a tert-butyl groupjga pentyl group, an isopentyl group,

a 2-net hyl butyl group, a neopentyl group, a 1l-ethyl propyl group, a hexyl

roup, an i.sohexyl grou a 4-nethyl pentyl group, a 3-nethyl pentyl group,
g 2- ﬁet hyl &%{Rﬂ‘%&%w}lg% farmpds Kyiop examplegs stopp sich 3s andpropylherbbmtan  gr oup,

2, 2-di r = di | b o] a_ 1 2-dinethyl butyl
aroup, a1 SPHLER R A dods TR U B ety 3 G TR
1- et hyl but gtoupr eppniyhgroap2areisbpéiyit gtoug)r02metyiBhty BEdb, Phedieapnned chain
al kyl group having 3 to 6 carbons is preferable, a straight or" branched
chai n al kyB'YPop-cthuprapy! erowp, a hex issei, an IS@FKﬁegrrm,a‘F@nfeﬁhsdperftﬂg a

- I < [0 i st. preferabl e. r r,
S0l at) on BERy £ Ry skl expC bR SRR EENE. F T Bren il o

char act er i 28ddinreticyibpiyl giong, ﬁ2§t(ﬁmeﬁfyll§iﬁ?pgﬂagﬁ,i DY, 1L ARk Jib@S] Sloupr #vastatin
using an ingrganic acid, and/or a step of deconposing irpurities using an
i nor gani ¢ bes@msthylpyl grospaz i drdimetiplibutyl granp.on2 Srdivetylodtyl g:;aup,t a i

- t tati n, two or re .of the steps. selecte rom
b oo Al B o BRI, ROk eSS
above- nment panetabfeBitce6 c4bBERRrefeliBIsS haPraht @FE%&EH@ i Qﬁ’%ri BRI ties
present with pravastatin using an inorganic acid, and the stéep~of _
deconposi nB2YiRpdrar i esbansiinirtirer preferghle, endasepropgrgous etla nrburglmbi nat i on,

the desire n_be propriately perfornmed randomy in the isolation
or purifi cg‘i“ﬁlgﬁpg}"%ﬁ%‘?g‘?”@ ecific exanples of the isolation or

purification process include: (a) a process for the isolation or
purification of pravastatin or a pharmacologically acceptable sglp t her eof
whi ch conpri ses g‘F@Qz‘dﬂmilmt!timlqjuriﬁcas’bnprarbsseq(ﬁtha@resﬂgt Pvamast &t i n and
anal ogues 1Q§r§0f usi ng. an _organi ¢ _sol \ésnt hayi ng the f or;frrul a CH3COZ2R
(wher ei n R}‘r L STLEESTAC LN QMRITSING  Si5P KA FFRIRIsiRgeimpurities of pravastatin

using an inorganic acid, and/or a step of decomposing Impurities using an

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

pravastatin.

When two or more of the steps selected from the step of extracting
pravastatin using an organic solvent having the above-mentioned formula
CH3CO3R, 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
1solation 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 CH3CO2R (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

...... A



or, nore, carbons) and the step of deconposing the inpurities using an

I norganic acid, (b) a process for the isolation or purification of‘fiAPRzmﬁ
pravastatin or a pharnacol ogically acreptable salt thereof which conprises
a conbination of a 1 5 APR 2005 19 step of extracting pravastatin and

anal ogues HherfOftﬁﬁjn an organi.c solveqﬁ havi ng the fornmul a CH3CO2R
(wherei n RTRBF ESGHOgragsiain agd analoguss thereoh BEBE 2B OTEAR©SU¥Bons) and t he
step of deg | | ir i ng: | | C S . rocess for
The i sol at | g R R OO {AREE AR R Gl B DRSS T
accept abl eosmbte witbaris) endrfirel sgso Bdewonporiag iputfictushepn aforgd8e BAROSI Ny

| mpurities using gn i norsgg}r%i c acid and a step of deconposing inpurities
usi ng an i nor gani® 2BERGEsS K dhg tplatiop o5 pagdicatinn efrravadatin owits or

purificati f | | cal Ly: eptabl e |t thereof
whi ch comgﬁhgglgcggg%ﬁg% %%%E?Ba%ﬁeo%ltawﬂigp ggﬁlg’w%x%?%% %nﬁég%ggﬁﬁlsei’a in and

anal ogues dévengpotingdmpyritias osiggan tn@ginieatid Jnai ey dh@cbafpdeing CH3CO2R
(wherein R represents an al kyl group having three or nore carbons), the
step of de BS N§INBARIRPEEARS Wase.#gdan i norganic acid and a step of

deconposing i rrp;@'?/rgi ‘?écegé?&Qhé‘ﬁ%ﬁ'ﬁ%%@éﬁgg?@@ ?gg%?{%sée Ihof deconposi ng the

i mpurities of p tatin or a arna B2 salt thereof

using an iplergacelogiaaildatceprdld dagtherebf lvﬂicht&b@nc}ﬂ!s%ﬁ%ﬁl_bﬂ{atiﬁﬁ%&"&ce of an
i nert sol vent %pref erably, in the presence) under conditions in which the

pH of the ¥&R Ot PURCHNS pravpsietiaeng aprlogugsitherrat vsingn argapic sdeept abl e sal t

thereof is | referaply 3 to 4). The "inporgani c acid"
which is u%%#ﬁl%?ﬂgﬁ@g?oﬁn%o@ﬁ F%Iher%lp?ﬁ%’ﬁﬁeflgé’él %]@-’li AR ﬁ%‘flé&ﬂ}f&e acid is
not speci foraableycakbdtisy,abie st8p olf AB&hMAFosiilg infpudRRE udigdh ihg'@ﬁﬂﬁrh'c afid in a
usual reaction, but for exanple, inorganic acids such as hydrobromc acid,
hydr ochl or# gcRef decosupdsing immuitigs upiagehlinengeniadiass. phosphoric acid, and
nitric acid can be used. Phosphoric acid or sulfuric acid are preferable,
and phosphoric

The step of decomposing the impurities of pravastatin or a
pharmacologicaily acceptable salt thereof using an inorganic acid 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 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 morganic
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).



B

.agid is nost preferable. The reaction tenperature and the reaction tinme in
t he deconposition of inpurities by an inorganic acid depend on the{gHAPR 2005
val ue. Basically, when the reaction tggperature is low, the required
reaction tinme is to be long, and when the reaction tenperature is high,

the required reaction tine is to be short. For exanple, the reaction
tenperature is 20C to 80C (preferably, 40C to 60C), and the reaction tine

is one mnute t : 8. (Qr D 5.m nutes t.o 20_.m nutes).. 5 APR
2008 20 Wi | o ¢ ne iIHE PirkBISLERE Sk 47 i ?%8%8%@%8&?‘?%“%‘%% Surities
by the i nanganicads ighdtspBeificsPLLmited abond sk 1oehedAsaQBBea it IS used as
a solvent, exanples include alcohols such as nethanol, ethanol,

n- pr opanol SXamyyes Bshisslalcabolsych nemethanob stlzavol, n-pwpendlu isepaipanols oany |

| cohol , dj | Lycol . . al vcer ol t anol | | an
ety cel | S SEGudayE Vs o RSl iyt SEREG preplne el ebr e
above- ment pames, &fctsHefhsol MUGhERARLNoRIL hvadr; 8r MiEeh SAVURE wkeMat er

w th the above-nentioned al cohols, and nost preferably water or a m xed
sol vent  ovVithdhepbapetmertidngd alicohats; preferablyrwatet oommixedascdsdra bif wavdri ch i s

the desired. und is collected. fromthe reaction solution according to
a convent i %HQE%WS Efleﬁﬂnegfi??%f)&: a cﬁmoatr @réifﬁrgbclg TG sHetsdselvenhy|

acet at e Whyohateb wikblethdregi bl € With water is added, the organic sol vent

| ayer containing the desired conpound is separated, the solvent layer is

washed with water and the solvent is evaporated to obtain the desired

conmpound. Furthe if necessary, the solyent |ayer is decolorized by
addi ng acti vat ed‘&gﬁrattl"géﬁafcfloflh aﬁﬁt?%wg&\ﬁc‘ﬁgﬁec‘éﬁﬂeﬂ@’fn@ﬁﬁ%lf ieeiedt rat i on,

dai a _ f : - .
then, a reagant rafdtish SI)MElgﬁ afeot@ino 18 o%ﬁ@&ﬁ?oé@i hl@tkﬁ)ggef& g%%gk)#ghﬁl ayer is

hydr oxi de, sodi um nethoxide or sodium ethoxide i's a
concent r at@gamindelvent sdhesdtipl esctateeviiyh & neitmisyibkyapavedterisadded,he i ke to
obtain the,salt of ler a\iast atin, .The s& ep of deconposing the inpurities of
pr avast at itHe QFg3mgsolvent layer containing the desired compound is separated, the

solvent layer is washed with water and the solvent is evaporated to obtain the

desired compound. Further, if necessary, the solvent layer is decolorized by

adding activated charcoal, the activated charcoal is removed by filtration, then, a

reagent which forms a salt of pravastatin such as sodium hydroxide, sodium

methoxide or sodium ethoxide is added, and the layer is concentrated under

reduced pressure by a rotary evaporator and the like to obtain the salt of

pravastatin.

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

acceptable salt thereof is adjusted to 10 to 14.

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

bicarbonates such as lithium hydrogencarbonate, sodium hydrogencarbonate and



phar macol ogi cal |y acceptable salt using an inorganic base is carried out in
the presence or absence of an inert solvent (preferably, in the predéndéR

under conditions in which the pH of the solution of pravastatin 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

i nor gani ¢ BYe&s i hydrosspearponate) alkali mefal Bydrides sughgs Hehipm hygridsed as an

i norganic i A .00 | ihhel ude al kal i ..net al

car bonat o5 eran "yrie Y Burek a5 iy Abee MR ER B iGeniRat BIRAES:
car bonat e; hydrkside, soefiwh hybiosad oot sssaitt Ry@®xidet RikdMhotdr flgexigas bonat e,
sodi um hydr ogencarbonate and 1 5 APR 2005 21 potassi um hydrogencar bonat e;
al kal i net SHEhRpdithigas methorides spdinm methpyidei sﬂsﬁumgﬂmw adipotdesiumd
potassiun1§¥g%' ; j L. xi de uch as . lithi dr oxi de,
sodi um hydr oxi lggggﬁgﬁ%gétrggg%@hhhﬁéggg dc{g’;g%ﬁfs’kagpim%sétpﬁ?tjgléﬁ%wo%r%'érg such as
|'i t hi um mehyteskide, sodi um net hoxi de, sodi um et hoxi de and potassi um
tert-butoxide, preferably alkali nmetal hydroxides, and nost preferably
sodi um hydroxide. The reaction tenperature and the reaction tinme in the

d iti frg Juy! by. the . ani ¢ ..base depend on.the pH val ue.
Bt oo Ty wnen THGERHIN bRt P T SRRoR 3855 e BrER Rt ebet | on-

tinme is toinpauritRady taathotbeic bR depeAtbh e S8 NRREAT WaSich Ry, M) thEhe
required reaction tine is to be short. For ~ exanple, the Teaction

2006

t enper at ur@apidomtemppprtugegs lawche seanited gcactipottimaist torbe losg, dndrwhem thenut es t o

200 hours. "lnert sol.vent" .used in.the.deconposifion of jnpurities by
the 1 nor g SoblelerariRY Bl (1S RauirP R OE e 8P b

the pr esendxanfacht fhctibh terthdith®d iSRLYPR! & {19eENEnd AR baciRhiRRE sised 11

t he deconposition of inpurities by the inorganic acid can be used. As the
pr ef er abl efosdAdninutasgo 260 hdesonposi ng i npurities by an inorganic base

whi ch are contained in the concentrated culture filtrate containing
pravastatin

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

B8RPhs YT is inert for



-pr.oduced by a m croorganism the pHis 11 to 14 (nore preferably, 11 to

12), the reaction tenperature is at 40C to 110C (nore preferably, 9%€ AR 2005
105C), and the reaction tine is for 2%wours to 24 hours (nore preferably,

2 hours to 5 hours). On the other hand, the deconposition by an inorganic
base of inpurities contaiped_in the reverse extract obtained by extraction
with an agE‘@BErsa |rﬂ%qtipﬁq;‘erag& d¢ herstpPererEDl v, at a pH of 8 to 9) fromthe
organi c extract which is obtained by extraction of the concentrated

culture filtrate containing pravastatin produced by a mcroorganismwth

an organi ¢ sol veAfteuthd ecactioh dhravasaiih whiehds (Her &kBe@bbiipo@id iskopletiel 4 to
6), is pre{rerably conducted at a pH of 13 to 14 (nore preferablg, 13.5 to
14), at a FeEADF shoYeemprlionedreacsion-sphongesordingioracqveniera methodC t o 50),

and at ar @cég i - 1 hours (nmore ef er abl .20 hours
to 50 22 h%ur s,agﬁrl\% aggagﬁéoﬁlr% éap feHg'% qléﬁoﬁggﬁ?oﬁrasn 1953 %‘gfﬂréc)?c“gf‘%/lg}m? he

reaction, ipraddedtadtorganibibalierdtsuties g 16R€ht€ UHRMNIBGok $niSbleafedatdr om t he
above-nentjoned reaction solution according to a conventional nethod. - For

exanpl e, aif addek e omganigiselvest layeoepnsainingdhe desireduesmpousd|is senacatedi d

solution | \ nj ¢..sol vent ch, as hyl .acetate which is not
m sci bl e vmﬂ-l? ﬁgﬂvxgﬁglra y&ﬁg %g@eéid‘,%ltﬁ Re or gﬁﬁ% ﬂ%%la{}‘ghlgﬁoé‘fﬁéﬁ ITBYPAT4ifhg t he
desired compudidif thédésaRacaimpeund.t MRurdid Vi€ Abcdsdi 9! the SoMRRNRYest h wat er and
the like and the solvent is evaporated to obtain the desifed conpound.

Furt her, idecalorized dypddingactvitoe pharcegletheiastivated chancpalad répoeidhng

activated .CO t he activa charcoal .is remved filtration, then
a reagent @Eﬁ?zlﬁn’?%?% rgagggfwﬁgﬁ}gﬁnggagglgﬂﬁ]ﬁ Wﬁﬂ%’i‘&éﬁﬂ?éﬂﬁ?’lfﬁfh“@% hoxi de or
sodi um hy cspestide ot SodGEGHdradide shHRIAEAYRN thé 15RPRdhEALE JBG&; ' educed
pressure by a rotary evaporator and the |like to obtain tﬁe salt of

pr avast at i igduqagrnrhsstire bharitanl evapontaranguhé fike &t olmmintheces ofof t he present
i nvention ngy i.nclude the step of crystallizing the salt of pravastatin
obt ai ned, H GSEE crystallization process can be carried out according to
a conventional nethod. EFFECT OF THE | NVENTI ON

Further, the isolation or purification process of the present invention may
include the step of crystallizing the salt of pravastatin obtained, and the

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

EFFECT OF THE INVENTION

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

chromatography.

Further, the above-mentioned compound (I) is removed to an amount of

0.1% or less by weight of pravastatin by the isolation or purification process of

the present invention.

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

as a pharmaceutical, pravastatin itself or an appropriate mixture of pravastatin



The isolation or purification process of the present invention is a process
for obtaining highly pure pravastatin or a pharnacol ogically acceptable
salt thereof (preferably having a puri2By of 99.5%or nore) w thout using a
process which is troublesone and industrially di sadvant ageous such as

colum chr, raphy..,Furthe t he ahove-nenti oned conmpound (I) is
renoved to @ﬁéﬁ%ﬂﬁﬁgﬁmuﬁtﬁm}g e lﬁ‘gs‘%"lﬁl} argehhgRnagrlogieelaancaptahlemant he

i sol ation e gREINY héGadid r [ j an. | NDUSTRI AL
APPLI CABI LI T Wihon ot a\fg‘ig?(gfs’?%ﬁ%@%ﬁ%@%@bﬁggg%%ﬁgégcé’ﬁf"gﬁﬁse‘“s al t
thereof is SiBipd, orgarentprally mdosnisiratatl by phavjestiat vina bipgpokito9Torake ARET OPr i at e
m xture of pravastatin 1 5 APR 2005 23 with excipients, diluents and the

| i ke which are pharmacol ogically acceptable can be orally adm nistrated
as, for exanple, : ers or _syrups, or
parenteral |y adetrllli?tg% ?glﬁee%ﬁg}%%éﬁﬁﬁ gl(r:lg{]%yntﬁ%P T%Q%BE%E}OPOW% réoafr’ﬁféjol i ke.
Furt her, t lout asiagmlsp@formhﬂcqaﬁqﬁiﬁwhﬁfmdthgraphﬁQEPI,'(;?.nV'PI'iE Hepccan be carried
out using high perfor ce liquid chromat ography (HPLC). The HPLC

measur enenf“%ﬁﬁ%ﬂepbﬁgnsd;?%‘lsﬁe%fqlwi A. Mobile phase: 20% acetonitrile,

?Isgft%e(r:r;a |t gﬁn%befg%}wwg%}oﬁﬁg gg[?%l%fe?%%ﬁ%égrgﬂgggﬁé‘ﬁﬁu%uf actured |

by Waters Syme(0.3%CtRt31anige HsPCh.(PHOM)X 15 cm Flow rate: 1 nl/nmin, B
Mobi | e phase: a i xed solutjon of nethanol: water: glacial acetic acid
triethyl am ne (66WeFHoD Wavplengiy ABY 23hnwavel engt h: UV 238 nm Col umm:

Col um manuf act uggfRY: RWER [l Slumn manufactured by Waters

Symmetry C18 3.5 um, ¢ 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: lml/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 ¢m, § 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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ERC- ODS-1262, ~ 6 mm x 10 cm Colum tenperature: 30C, Flowrate: Im/m %’2&0‘3
or, C. Mbile phase: a mxed solution of nethanol: water: glacial acdtd &P
acid: triethylam ne (450:550:1:1); Detgection wavel ength: W 238 nm

Col um: Col um manufactured by BECKMAN ULTRASPHERE ODS, ~ 4.6 mm x 15 cm

S p.m Colum tenperature: 25C Flowrate: 1.3 m/mn Exanples are shown

bel ow, and the present invention is further specifically illustrated, but

the presengxamyRNt | @Rub&idiPsihd AU ab&ald ¥SE corcdifrab LIRS firiRtam™l € 1
Extraction using n-butyl acetate from concenirated cartare rrirtrate (1 a)
Concentration of(lepConcentimtibbf onitktselutioar m nati on of microbi al _
conversion, 10 L gtf the. cultured broth containing pravastatin was adjusted

to a pH of 12 by HEUieHHIRER 8% MHerobiah gomyessipn, I{hE ofdka edtured BeG and stirred

for 30 mn . Af | d - I l.ut i an 0.1 00 enper.at ur e,

500 g of O%qrﬁétﬁglr@ SEJ(;atS?% ewgn%ﬁ?&?%bnéygg%ﬂﬁe 96331 LP“?’E’XI%R%I ON) were
added as awhi héated i0050°@ chdRirRArbOBONfihhics at ARy coblingOhe Malthle sWRItRnadded to
t he residual nycelium suspended again and filtered. = The two concentrated

sol uti ons EprainsmperteecHifbe pelelite Bt (aiade naurk) (mr:armfaoct?edém(EEItlt&dE tcul}lt ure
filtrate. ion using n-pytyl acetate Aft t he concentrate

C:.I| '[L?eef i #)?g) e Ilagﬂ VA 208 a?sn%ﬁﬂﬁé@né’ﬂf? %%?géo%ﬁﬁfﬂlfc’?: 7 with 25%

sul furic aLdf watér WérendBed ¥ thae&didi R MREeRuAIAGH AN igéﬁr{ ﬁﬁpf&ft&ed.e)(t ract

pravastatin. After the separated aqueous |ayer was re dj usted to pH 5.7
with 75% sUg (irq eongenigated selutipnnoltaingtl varetambingdte ohthiled0 dnef sstirred to
extract it

¢oncentrated 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 chioride 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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The resulting two n-butyl acetate |ayers were conbined, and 2 L of a

sat ur at ed agueous sodi ﬁm chloride solution were added thereto and sth P raftR 2005
1L of water was added to 8 L of the pxtract obtained by separating the
upper |ayer, 25% sodium hydroxi de was added while stirring, the pH was

adj ust ed tﬁ 9. 5, 3an&5t hen t. queous | ayer was separated to obtain 1 L of

an aqueous—SYPEtS RCBPSHAR Ol ypBUILes Y PROSPARTIMRCIdhe purity of

ravastati n sodi R [ ane - | 90% nore. From
Fhe result of thlew}or eseﬁ?ﬁsg%é% e, %neégﬁﬁg%%ggq@?x\@ﬁgﬁ?‘%ﬁggre
pr avast at i pragasatimsodiumbyas e acturiny & RPER(cawdition AYFwagadd«arsjo acet at e
from concen r?t d culture filtrate A treatnent simlar to that in Exanple
1 was carr\'“iﬂ glhenels thegpkh was ghipstedda B withphosphesicofcidh abdttlyén theet at e t o

obt ai n an ' Q h diumsalt of pr statin.. The purity
of pr avastlgl?“lH ﬁ&g‘g I ﬁlrﬁyégcﬁgrod?r%r %%ﬁf{t&g( cﬁ%ﬁ%?‘?rmﬂpndi(;{f}\%%va_é@@}é’or nor e.
From the reslith vafs 0.91€ pécRsEAE tEXPTT RonditiohA)C! %Bmttﬁél}esun'tgméé’ pur €
pravastatin sodi umis obtained using n-propyl "acetate. 95 AP 2005 25
Exanpl e 3 PEBpEaMmple it siclaamphat compouny (I korspackabdy amiabcldytisngiqueous

sol ution Al Hc?r‘ij n,Exanple 1 [the conpound (1)/ pravastatin sodi um was
9. 3% acco(rjlg]} nB oclh—Tlr'-{'E'C (condition A)] was added 350 m of ethanol, the pH
was adjusted to 3.0 with phosphoric acid, and then the mxture was stirred
at 50C for_10 minutes. The conmpound (l)/ pravastatin sodiumwas 0.9 %
accor di ng E¥AnMHEE (Pee 3 i rtiets foa present Exanpl e,

it I t d. (. i ' rkab renoved by usjng hosphori c
nci 4. Examl e 4 DECOTRILFETIA thind R EcprpLL) wsswwﬂ?uafﬂd“ﬁilgjeatn ent
g : : .

simlar todidatplabe E%_%{g%bﬁoﬁc H\@Ig Caht c@ﬁilg\elglgc% g?/ By E,qt nugodﬁlm%gé)s a)é

of phosphoric acid. conmpound (I)/ pr i'n sodi um was 0 “accor di ng
to HPLC (csaerdingie MPLCReomditibe A)es Bkdm dlic tekelt pf dregtbsdns Bxphple, itisi s ¢l ear

; b Si sul furic acid.
t hat conpoclfglaq tflalat)colmsporugg?f) kl? pérXarLEbW?%Sr%ov% ll)Jy usﬂgg sulfuric acid.

Example 5 Decomposition of impurities by sodium hydroxide, extraction and
crystallization

(5a) Decomposition of impurities by sodium hydroxide

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

removed by using sodium hydroxide,

(5b) Extraction and crystallization after decomposition of impurities by

sodium hydroxide

The aqueous layer was separated in a similar manner to that in Example

(1b) using n-butyl acetate to give 260 g of the alkali-treated solution (content of
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.Exanpl e 5 Deconposition of inpurities by sodi um hydroxi de, extracti gr‘é gPQ 2005
crystallization (5a) Deconposition of inpurities by sodi um hydroxi de "After
500 mM of the concentrated culture filfgrate of pravastatin [the conpound
(1)/ pravastatin sodiumwas 12.1 % according to HPLC (condition B)] were

heated to 100C, two .equival ents of sodi um hydroxi de were added as an
aqueous s oA et ELI_L;S)W‘tEfSP‘é‘PnI]N@I?@d@M%@h Yax obiienodds (82)i arded at

100C for ﬁlﬁ@ﬁﬁs Sdlﬁtieﬁ@éfdﬁrgg%lsﬁﬁinogncmg?ﬂ'd:a\é’%%{ﬁg«j:&wted to 8.5 with an

aqueous 20% uric aci roomtenperature, and an

al kali-treated solution wth sodium hydroxi de was obtai ned (the content of
pravastatin sodium 56.6 g). The conpound (I)/ pravastatin sodi um was

0. 41% accor di ng ABcTHPE @1¢¢aa &pIution oBpravagtatipseidéum aeasiconegntrakes! tor esent

Exanmpl e, i jy) I [ ). rkab re ed by.using

sodi um hyd%bgkfg%kﬁ?ggl)%g@?rgﬁg? é)dc{)lﬁg%ﬁﬁgs%urr?/’s‘{‘gﬂ P gta#%ﬁv %F g&‘ye(ﬂaé’éio osition
of i npur i tsobstidywasamicentrityd pgaih daddhededgnesulely erhetafuid @Rduat #ds i n a
simlar manpner to that in Exanple (Ib) using n-butyl acetate to give 260 g

of the al kidivsted withavptergioghpighe vebmept cascentraedrrtuiion be@sngb-dokist at i n

sodium 1 . WM L m roxi.de which was abtained in (5 d an
aqueous s gr Ie%%livgﬂrgé (t)}}es"ggggta%{%fq TR fg\Hg)’ 8B4 gﬁf@&f“ﬁf‘f’%ﬁr é‘{‘ﬁ%ﬂ @%eous
solution b SCAYRA RS 209 HITICHRRL SN BALRILI Qop@RBUICR 1 1 amount
under reduced pressure, 77 ml of water were adde and the  solution was
concent r atasgstalgiae forum dEpray edettrewap pesipitaced akraepH o 4i6d folbawnt byesringdj ust ed

with water so .that the | ume of concentrated sol ution becanme 6-fold
relative t% eFHEQt\/\%’idgtHFn )éﬁeﬂ?%tvaib%?’iyﬁta?sfwgé Ya5rgg Withireolededifiisd ur e was

cool ed {0 fifukie a2/ (pBUABUBAS ROV UYL ff pARld SRl (el Rmfps added

dropwi se, the free "crystalline form pravastatin S preéCipitated at a

pH of 4.6, followed by stirring overnight and then filtering. The crystals

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

weight.

From the result of the present Example, it is clear that compound (I) is
remarkably removed by the step of decomposing impurities by sodium hydroxide

and the step of extraction using n-butyl acetate.



sul furirc acid H 4) to obtain the wet crystals of pravastatin (free for
To the wet crygltoal s of pravastatin (free form) were added 63 nml of bﬁﬁsﬂ“nlﬁ%
acetate, and after the crystals were dp®solved at roomtenperature, the pH
was adjusted to 4.5 with an aqueous 20% sul furic acid solution while
stirring ak, o of wag er wer.e added to the ethyl
acet ate | aFer—arte i Rgelale, PPEUPH Of HRAVRNESHY. and | i quid
separation hgg&fa@{dnglqld anlﬁ{lgﬁr extractl on and washing. After 25 ni

of ethanol were adde e ethyl acetate layer which was extracted and
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according to HPLC (condi ravas atin'so bt ai ned by

this procesmmﬁal@ﬂ 16 1% Wﬁlrmfypwapdra(dr)dndef M@Sédaﬁﬂeékﬁ@ﬂj dheaiiess 0. 1% by
wei ght. Fromthe result of the present Exanple, it is clear that conpound

(1) is refRiiraBrd selvtigrvidgh 9%a@?éﬁrwst@@@@ﬂ¢@m noAftemthiei ti es by sodi um

hydr oxi de f t tate., 1 5 AP R 2005
2% Exanpl eC%{l%x%r?tggt%%ﬁo\%otbﬁﬁﬁé@% %Pué{ é’g(?%ﬁ f@gﬁ%%if UCEGht  npuriti es
by phosphpravestatin eias erglacted siithl . 5Laiﬂe@fy1£@ethd%eaﬁepﬂfé dxt@8l % §atHedi on whi ch
was obtai ned in Exanpl e 3 was added an ‘aqueous 25% sodi um hydr oxi de

sol ution, WHE GHLivater udicdhe estracted solutiomwere addetliSomof adtimatesn was f urt her

stirred at f nut e ut.i.on. concentrated to 1 L by a -
rotary evap}ga(r?cé% o’%ﬁﬁ?}e{wre & u?ﬁeefato S&%%cgtﬂfem IBm\El)lvg Spignat W%ﬁ@@‘f?gr‘ﬁ‘tﬂéa sol ution
whi ch cont filteeshyer,akesiliedte as deddféﬁ t fpiﬂes 7tigh aft EERE 28YEShdF@hut i on
obt ai ned was_adjusted to pH 4.0 with sulfuric aci pravastatin was

ext ract ed lwérﬁxr(glego]yt@p, anchijien dicwasaevaporatell tohdryeess badrymgﬂ)yvxasﬂmgl with 0.2
L of water eva-Egra&Qleu d& r%cgg plse(géul{% Itc()) th\gle { ?0 g ogpravast%tln 50 1(15151{ Ve&tt 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 (1)/

pravastatin sodium was 0.1% 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 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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~charcoal, the mxture was left to stand for 10 m nutes, then it was 1.5 APR 2009
filtered with a filter paper, the filtrate was adjusted to pH 8.7 vm't“:h an
aqueous 25% sodi um hydroxi de sol uti oR8 and then it was evaporated to
. dryness by drying by a rotary - evaporator under reduced pressure to obtain
50 g of pravastatin sodium 11, was . crystallized according to a
xa = _!'ll_l i 1) tlb QU QIO KIS 1"2.?!137"5". atin

“sodi um  Thelfesdised %gg%t%{giﬂ;éﬁ rcysallizd sing a sol vt havi ng the
same conposition, to obtarn g of pure crystals of pravastatin sodium
The purity accd&xdaetipntvoastdired(@nivda sirilar Ajanndr taltmasEﬁztm]ﬂegﬂ?iu\dMg\/\hi ch was
obt ai ned h hi ocess 99. 7% or. nore and the caonpoun 1)/

pravast at ieﬁjy_i %%F?%%ﬁﬂ‘stﬁﬁ ?l\iﬁggﬁhf?ﬁteééi’]éfﬂfm WF‘?‘&H_HWY‘E@’E}FI? WHChtWas pr esent
Exanple, lobtairiedh BREmbRSa)! It AP ofilion I SrdVEHRNE odin Qoo 6 O | @SS by

wei ght by the step of extraction using n-buty aceta he step of
deconposi REtanedudottherssiiing hgsphosilutiacivere addel 35(hing bf stharplirtke pHavast at i n
sodi um wag _abtained.  Further, it is_clear that conpound (1) was further
renmoved by 4% tﬁg?%b’s @Mﬁwcaﬁoﬁ@&eﬁéyiswﬁ{gﬁ@@B%foél@éw&rmﬂvdr oxi de
to the stefx@be KX &GEIHOLH addSidde 13- ‘ 0§ kERL
deconposi ng i npuri tr?es 1by %hosdg%o@i%&@%kﬁ%ﬁﬁ%ﬁéﬁgﬁﬁ?%@@ pﬁ)lﬁ? gryf)t?ﬂ:i\?zgst atin
sodi um wapraypstatimeuiun. Sompon®(Pra2astificesudiven ZcddedingROHPLCqBordfitidrdpur i ti es
by sodi un@xvdr %éli l?e, de&or‘;})o ition by sulfuric acid, and crystallization
Ext ract i or’Was Ao dSFS BN iSi#ta similar manner to that in Exanple (5b)
using ethyl acetate fromthe alkali-treated solution with sodi um hydroxi de
whi ch was obtained in Exanple (5a), and an aqueous sol ution of pravastatin
sodi um was  obFrim e reswdt eftthe present Exagple itéocisarthatithé compeme (Bdsed 350
of ethano adjusted to, 1.5 with sulfuric aci.d, followed by
stirring gﬁmé\%@tfgg%\ﬁ@e %\@1 ﬂteby%eﬂeaﬁédﬁ%?é“wwﬂgwg%%%%m ng to a
convent i oneil angteatert of dRbSEpERIRLISUEHES bRLSHIRE hyRFAYRS b b RichRA
Compound gl / pravastatin so%li uﬁrg‘hgg)cor-di ng té HPE%F(coﬁgﬁ%glﬁﬁ%‘H@

ravastatin sodium was obtained. _

Comparative Example 1. Extraction of pravastatin with ethyl acetate {

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

purity of the sodium salt of pravastatin according to HPLC (condition A) was about
70%.

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

butyl acetate rather than extraction with ethyl acetate.



‘Cr was'0.1 %or less by weight. Fromthe result of the present Exanple, it
is clear that the conmpound (I) is renoved to 0.1 %or |ess by wei ﬁp@RZUB‘S
the step of deconposing inpurities by sulfuric acid and the step of
.deconposing inmpurities by sodi um hydroxi de, and a highly pure pravastatin
sodi um was obt ai ned. Conparative Exanple 1. Extraction of pravastatin with
ethyl acetate A simlar treatnent to that in Exanple (I a) was carried out
using ethyl acetgfifgs 1in place of n-butyl acetate to obtain an aqueous
solution of_pravastatin sodium The purity of the sodiumsalt of

pravastatin according tBxiRple ((eoNExhmglk ) Was aboutompBivihen the
organi ¢ solvents extracting pravastatin and anal ogugsg ggof from the

concentr at ickibhat e af hyl acet -propyl acet at d n-butyl

acet at e, t%ﬁﬁjﬁ&??t y of iﬁt{l L}ast ati ﬁ@% luar@nebgg% is ase‘?lf‘@ﬁ%gt\%g? From t he
result shownbelow it is clear that highly pure pravastatin is obtained
by extractilmitviofh n-propyl acetate or n- butyl acetate rather than
extract i on RiAYastabeHyh) asepate. 1 5-4PR 2005 29 Tabl gply,Ex@mpl e (I a) Exanpl e
2Conpar at i Ve EXanpt e t—ExtractTonm=butytm=propyt—acetateethyt—acetat e

sol ventacetate Purity of pravastatin (% >90>85about 70 30 Clains 1. A
process for the isolation or purification of pravastatin or a

phar macol ogi cal | y acceptabl e salt thereof which process conprises carrying
out extraction of pravastatin and anal ogues thereof with an organic

sol vent havi ng




formul a CH3CO2R (wherein R represents an al kyl group having three or nore
carbons). 2. A process for the isolation or purification of pravastpgigr®bus
a pharmacol ogically acceptable salt thgreof which process conprises
deconposing inpurities using an inorganic acid. 3. A process for the

i sol ation ; .%ri fication of pravastatin or a pharmacol ogically acceptable
salt there i ch process conprises deconposing inpurities using an

i norgani ¢ pasea flocdds %Iofﬁ@%%kitﬁfnl ‘?”Uﬁ‘ﬂfﬁ%ﬁgbfﬁraggft?ﬁxﬁ Iﬁlte cation of

pravastatin or a pharnacol oglca accep eof according to
clai m 1 whpharmacslogizally astepaibihsal othetrodmditeitpobaistboalpsists S4rPpRg Bavi ng 3 or
4 carbons. 5. A pracess faqr the isolation or purification of pravastatin or
a phar nac%’ft@gf’ltlegloﬁlyraé’@é@ﬁipéﬂ énélag‘t‘estthérﬁéﬁwltgé@cﬂfﬁ@mgS@]Ge%ﬂ kavingl wherein R
is an- pr . for.the isolation or
purificati %Eﬁg%aoglr{ag\c)gg{{ ﬁlt”flg‘reggﬁéegrﬁﬁ?‘r%@%ﬁ‘%g é’glplhﬂvgl(g(:tgbeteaoﬁlr%orgal t thereof
accordi ng ¢tabaisdi m 2 wherein said inorganic acid is phosphoric acid. 7. A
process for the isolation or purification of pravastatin or a

phar macol ogi cal | y acceptabl e salt thereof according to claim2 or 6 wherein

the pHimthe (N p,.usi i n iporganic acid is in the range
from 2 ton25. 1%‘1)2%%@%8%%3%95’8@ itp?r%ooé 2151?%860? ﬂgpliag%ﬁqﬁtﬂr? 8h%or purification of
pr avast at i phanmaeologizallyracebodicalll HeR6E %ﬁ@bﬁ;@céglcgn?pﬁgse@gco\qgjog& process
conprises performng a 1 5 APR 2005 31 conbinati on of an extracti gn of
pr avast at | fFPPYRHea a8 idBoRgRBICEsTd.-wi t h an organic  sol vent having the

formul a CH3CO2R (wherein R represents an al kyl group having three or nore
carbons) and a deconposition of inpurities using an inorganic acid. 9. A

process fad. th& preebaforaie BolaRiehidripudificRfobs Prad¥dsdabi # 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. Aprocess for the isolation or purification of pravastatin or a

pharmacologically acceptable salt thereof according to claim 1 wherein R is a n-

propyl or n-butyl group.

6.  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 1n the decomposition step using an inorganic acid is in the range from 2 to 5.
8. Anprocess for the isolation or purification of pravastatin or a

pharmacologically acceptable salt thereof which process comprises performing a
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‘phar macol ogi cal |y acceptable salt thereof which process conprises o
performng a conbination of a deconposition of inpurities using an 15 APR 2005
i norganic acid and deconposition of i3fpurities using an inorganic base.

.10. A process for the isolation or purification of pravastatin or a

har macol ogi cal |l y accept abl e sal.t thereof i ch progess._conprises,
Berfor m nggoalﬁl%% ﬂg?rf)%ﬂr ﬁoﬁﬁf Blavestatin Bﬂgwé?aﬁﬁg'gﬂ?ég‘?rﬁf’fwltgpﬁ& AEHDgues

t her eof W §dival Hay@@NhE i f N R
represents an al kyl %gr oBoﬂg%?%cwr(gge{gg?ﬁo@gﬁgéa@%%@g“%‘ﬁ@%?rg{ sition
of i mpuri t thege ersthorg carbdnshamnrhm ecomap aditicanaf impaeitiesmeiag tandno@hnicrpid; i t i es
using an inorganic base. 11. A process for the isolation or purification of
pravastatin or a pharnacol ogically acceptable salt thereof according to

claimB orol0 whBbibrdR héisofuidhldpdiicioPbANGISIGNGL . 2l kyl o oup having

3 or 4 carbons. "12. A process he isolati'on or purification of

pravast at i phasmaegologisaliyraaephhlcalt themof ehichiprecsalcbmiphiceepdrf@ates di ng to
claim8 or 10b.vvherei%n Ris a . n-propyl .or n-butyl group. 13. A process for
the i sol at YORPIBRIGRP] 3 fecommnosition of inipyEtigs psing an inotgae paidandgi cal | y

accept abl ] f: i : f clains 8 to 12 wherein
said i norS%%?igpg%:l?ﬁh?gl% g’ﬁgﬁ%‘??‘gg Lalgllr%?gafiagfgbrocess for the isolation or
purification of pravastatin or a pharnacologically acceptable salt thereof
accordi ng 1to aﬂy one Ff clains 8 to 13 wherein the pHin the deconposition
step usi ng-an RRGEHIE theisalationios purEcateel prayastetin ela 5. 1 5 APR 2005 32

15. A Pr 0C&SSm Nend i r refkecation of pravastatin.or a
phar macol ogi ca%?‘%oglggé%?%%bggaﬁ tp Eﬁé%%&%r%es%g 8@85@680% FHddg e

per f or m ngecanbinatidn ofdn exiraefioRDf prva@etih @Nd ehalPfieesansrabf WithRa Rpaliggues
thereof with an organic_ solvent havi ng the formul a CH3CO2R (whérein R

repr esent §°éYF“éPR‘§1Pg QIFQ)E%I“HMHQCOER (waersin Ruepresenty omslkyhgroug having
deconposi tjhon Himb ARl dnsHS: d&2bBPo&ilfloh %?Erggﬁlrlitcfesbuasffg 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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18. A process for the isolation or purification of pravastatin or a

phar macol ogi cal | y acceptabl e salt thereof according to claim 15 whenei APR 2005
is a straight or branched chain al kyl3Qroup having 3 or 4 carbons. 17. A
.process for the isolation or purification of pravastatin or a

phar macol 095-Cahl;%h%?ﬁﬁ%ﬁ?%S%lﬁ%'nt%ﬂp@?ikﬁg{i%@ﬁgﬁrra?%s%t° claim15 wherein R

is a n- propyl group. Th@ #sol ation or

puri ficati piternfacplogically atdeptabAialithebtior Whidl HOESS cﬁﬁfmrgééﬁérf{]ﬂﬂ?g %ng a
conmpound of formula 1gl) so that the quantity of the "conpound o ormul a
(1) is redtRiBeingBOmMOn8n e¥tracties of pravasighin and antlegupsaherieofwith anprrgmast at i n
sodi um by . formn inati on_of an extragtion of
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formul a  GHBEBRbMNQERIR) Bd £BERTSIYsHi oBipiritak QuR Qﬁ‘ih@%aﬁi*arb%?e or nore
carbons) and a deconposition of inpurities Using an fgnorga I'c acrd. ,\OH

~,. H3C (1) 19. A process for the isolation or purification of pravastatin
sodi um whi rocess.c ri ses removing.a conpound, of forrmula (1) so that
t he quantif@ of LE"® £°5?F€‘gtfﬂﬁﬂ%8fl OFé’PHE‘I‘:g“‘(‘}? PEVIstElit®d®@to 0.1 %or |ess by
wei ght of $HemasaBkichlly 8fcepib®Y @t Blic8r 5QQ r 1ng a
conmbi nation of a d%corr)}gosi Fi on of 1 5e APR Z%Hg?%glgﬁﬁgérﬂ?rggl I\EMS)E{%] an

i nor gani ¢ #mightandrancied ohaio sikyl groupfhaviny3 bt # esrbeas.ng an i norgani ¢ base.
H3C (n 20. A process for the isolation or purification of pravastatin

sodi um whi ch process conprises renoving a conpound of formula (1) so that

the quantify OA pkdt&ss for the isolation or purification of pravastatin or a
pharmacologically acceptable salt thereof according to ¢laim 15 wherein R is a n-

propyl or n-butyl group.

18. A process for the isolation or purification of pravastatin sodium which
process comprises removing a compound of formula (I} so that the quantity of the
compound of formula (I} is reduced to 0.1% or less by weight of the quantity of
pravastatin sodium by means of performing a combination of an extraction of
pravastatin and analogues thereof with an organic solvent having the formula
CH;3;CO3R (wherein R represents an alkyl group having three or more carbons) and

a decomposition of impurities using an inorganic acid.

M

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 (1) 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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‘conpouhd of fornmula (1) is reduced to 0.1 %or |ess by weight of the1 APRZME
quantity of pravastatin sodium by neans of perform ng a conbi nation of
extraction of pravastatin and anal og8s thereof with an organic sol vent
‘havi ng the formula CH3CO2R (wherei n Rrepresents an al kyl group having

three or eco t| on of urities. using an inorganic
acid; and a gglg%rpqg{silﬁ qlgﬁr % e acﬂ% ?fi‘é%oni‘%qsﬁg})na?flfr}?é‘t"‘é’&ﬁ %S H3C (1)
21. A prociesgahierbaséie i sol ation or purification of pravastatin sodi um
according.to claim18 or 20 wherein Ris a straight or branched chain

al kyl group having 3 or 4 carbons, pétess for the isolation or
purification of pravastatin sodiumaccording to claim18 or 20 wherein R
is an-propyl or n-butyl group. ~23. AHBrQcess for the isolation or
purification of pravastatin sodijum accor dipg to any one of clains 18 to 22
wherein the inorganic agjg- hori c~“acid. 1 5 ABR 2005 34 24. A
process for the isolati orf or duri fECa{[I on of pravastatin sodi um according
to any one of clains 18 to 28Hahe @Chlsl i n t he deconposition step
using an inorganic acid is int from2 to 5. 25. A process for the
isolation or purification of 3 sodi um according to any one of
clains 18 to 23 wherein the purity of Pravastain sodiumis 99.5% or nore.
26. A process for the isolation or purification of pravastatin sodi um which
process conprises renoving a conpound of fornula (1) so that the quantity
of the C&onﬁhﬁr%ﬁssff@fﬁhﬂléowlyn PEpucatioa Qf@r@@%mrsoﬂmwlhycmel ght of the

tit di b nmbi nat f
i ract | oo s PP e BB e o R0 R DP hitth® aFedity ahthe sol vent
havi ng t heohpiomill af fﬁm&s(x\dﬁ@ée@tﬂ R %eRNEIE Weidh & th¥ lqudiRyRshavi ng

three or nore carbons) and
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 alky! group having three or more carbons); a
decomposition of impurities using an inorganic acid; and a decomposition of

impurities using an inorganic base.
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21. A process for the isolation or purification of pravastatin sodium according to

claim 18 or 20 wherein R is a straight or branched chain alkyl group having 3 or 4

carbons.

22.  Aprocess 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.



‘a*deconposition of inpurities using an inorganic base. H3C m 27. A gr ocess
for the isolation or purification of pravastatin sodi um according t 5 PR f0
26 wherein Ris a straight or branched4chain al kyl group having 3 or 4
.carbons. 28. A process for the isolation or purification of pravastatin

sodi um according to claim26 wherein Ris a n-propyl or n-butyl group. 29.

A process for the isolation or purification of pravastatin sodi um according
to any ondiof Apkaiessforthd Qo&@io&%@?@ﬁﬂcit% Srhl ¥t An FAHASESIngadi UM i s
99.5%or nore. \OH 1 5 APR 2005 35 30. A conposition conprising

pr avast at | Hyso@i delaims d§ tp 23iwitweinrthapHyin the dehorausiive stemusingana conpound

of formul a -quantity of which i.s 0.1 %or |ess by weight of the
guantity ?ngagilcgagfg ilﬁtd%% n&ﬁ\froﬁégt?r?:%l. A conposition conprising
pravastatin sodi um according to claim30 which is industrially produced

and contains 99.5%or nore of pravastatin sodium 32. A conposition

conpri si ng?pr af BECEEY for dhmdisaletinhior puiifcatbired fprdvisyatinswmidatm aacording to

B 1 or mul B E R ko 2 R e @b oy ety seQum o ST of the

quantity ahorepravastatin sodium H3C (1) 33. A conposition conprising
pravastatin sodi umaccording to claim32 wherein the purity of pravastatin
sodiumis 99.5% or nore.

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 (1) 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
CH3CO:R (wherein R represents an alky! group having three or more carbons) and

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

carbons.

28. A process for the isolation or i)uriﬁcation of pravastatin sodium according to

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

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

any one of claims 26 to 28 wherein the purity of Pravastain sodium is 99.5% or

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

1s industrially produced and contains 99.5% or more of pravastatin sodium.

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

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

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