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10 active compounds are derived from the statin group, having the following formula
?H (I)H
R-X-CH—CH;-CH—-CH;-COOM 0]
in which
15
R represents an organic radical,

X represents a group -CH,-CH;- or ~-CH=CH-; in particular in the (E) form, and

20 M represents a physiologically acceptable cation, for example from the alkali
metal cation group, preferably sodium or potassium, and also represents an

ammonium ion.

It is also known that most active compounds of the statin group are used in the form

25 of their salts. For this, these active compounds are usually first of all prepared, in
aqueous solution, from the corresponding esters or acids, as precursors, by treating
with bases, and this solution is then lyophilized in order to obtain the actual active
compound ( EP 547 000).

30 By its nature, this process is very time-consuming and cost-intensive and requires,
inter alia, a substantial input in terms of process monitoring, control and optimization.

In addition to this, a lyophilization product is very difficult to handle since it exhibits
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in which

R represents an organic radical,
15
X represents a group -CHp-CH,- or -CH=CH-, and

M represents a pharmacologically acceptable cation,

20 characterized in that the actual active compound is first of all prepared, in aqueous
solution/suspension, from the corresponding active compound precursor by treating
the latter with an aqueous base, and this active compound-containing solution/-
suspension is then either directly sprayed onto excipients, and dried in parallel with
this, or granulated after mixing the active compound-containing solution/suspension

25 with suitable binders and excipients, and then dried.

The novel process consequently describes the production of medicaments without the
active compound being isolated in its solid form or as a pure substance but, instead,
being directly subjected to further processing as a solution.

30
This considerably simplifies the entire production process, particularly because the

problematical and expensive lyophilization step for isolating the active compound is
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The quantity of base is at least an equimolar quantity in relation to the quantity of

active compound precursor employed.

In this context, precursors are understood as meaning the corresponding acids or

15 esters of the formula (II)

oo
R-X-CH—CH;~CH—-CH;~COOR' an

or the corresponding lactones of the formula (IIT)
20
OH

rR-x~ Yo7 ~o D)
in which
25 R represents an organic radical,

X represents a group of the formula -CH,-CH,- or -CH=CH-, and

R' represents a C;-Cy-alkyl group or hydrogen.
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sugars (B0 9. medicinal forms, such as active compound-containing powders, granules, tablets or

pellets. In this 'connection, it is possible to compress the powders, granules or pellets

into tablets or to fill them into capsules.

As binding agents for the granulation, all the customary pharmaceutically acceptable
15 binding agents can be used, e.g. polyvinylpyrrolidones, gelatin and starch and
cellulose derivatives (natural or synthetic). Polyvinylpyrrolidones, e.g. polyvinylpyrro-

lidone 25, are preferred.

All the customary pharmaceutical excipients can be used as additional auxiliary
20 substances, thus cellulose derivatives (e.g. microcrystalline cellulose), sugars (e.g.
lactose), sugar alcohols (e.g. mannitol or sorbitol) and inorganic fillers (e.g. calcium
phosphates) can, for example, be used as fillers, and use can also be made of all the
other excipients which are required for producing medicinal formulations having the
desired properties, e.g. lubricants (e.g. magnesium stearate), e.g. disintegrants (e.g.
25 crosslinked polyvinylpyrrolidone or sodium carboxymethyl cellulose), e.g. wetting

agents (e.g. sodium lauryl sulphate), e.g. stabilizers, e.g. fragrances and e.g. dye

pigments.

Lactose, mannitol and microcrystalline cellulose are preferably used as fillers.

30
he proportion of binding agent in the total mixture is preferably from 0 to 20%. The
proportion of fillers and auxiliary substances in the total mixture is preferably from 70
to 99%.
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3R 55 (B)-7-[ 4-(4-f I uorophenyl )-6-(1-nethylethyl)- 2- di met hyl am nopyri m di ne
-5-yl]- 3, 5-di hydr oxy- 6- hept enoi ¢ acid, sodiumsalt; 15

erythro-([ err] %E# t7 [3 (4-f1 uorophenyl) -spi ro[ cycl opentane- 1,1[err]-

1H i nden] - 2[ er PPY{A§ s di hydr oxy- 6- hept enoi ¢ acid, sodium salt;

3R 55 (B)-7-[ 33R,4»sf(ragtqr[qrrn&msr%phénﬁ)lérrpm»ﬂy&sz-drMMaﬁhwﬁnﬁrameé syp-di hyd
r oxy- 6- hept enoi ¢ aci d, sodi um sal
3,5- dihydroxy—6-hepten01c acid, sodium salt;

15 erythro-(+)-(E)-7-[3-(4-fluorophenyl)-spiro[cyclopentane-1,1¢-1H-inden]-2¢-yl]-3,5-
dihydroxy-6-heptenoic acid, sodium salt;
3R,5S~(E)-7-[3-(4-fluorophenyl)-1-(1-methylethyl)-indolizin-3-y1]-3,5-dihydroxy-6-
heptenoic acid, sodium salt;
3R,5S-(E)-7-[3-(4-fluorophenyf)-1-(1-methylethyl)- TH-pyrrolo[2,3-b]pyridin-2-yl]-

20 3,5-dihydroxy-8-heptenoic acid, sodium salt;
3R, 55-(E)-7-[4-(4-fluorophenyl)-2-(1-methylethyl)-quinolin-3-yl}-3,5-dihydroxy-6-
heptenoic acid, sodium salt;
3R,5S-(E)-7-[1-(4-fluorophenyl)-3-(1-methylethyl)-4-ox0-1,4- dihydroqumolm-z-yl]-
3,5-dihydroxy-6-heptenoic acid, sodium salt;

25 3R,5S~(E)-7-{4-(4-fluoropheny!)-6-(1-methylethyl)-3-methyl-1H-pyrazolo[3,4-
b]pyridin-5-y1]-3,5-dihydroxy-6-heptenoic acid, sodium salt;
3R, 5S-(E)-7-(3-(1-methylethyl)-5,6-diphenyl-pyridazin-4-y1J-3,5-dihydroxy-6-
heptenoic acid, sodium salt;
3R-55-(E)-7-[4-(4-fluorophenyl)-6-(1-methylethyl)-2-phenyl-pyrimidin-5-y1]-3,5-

30 dihydroxy-6-heptenoic acid, sodium salt;
3R,5S-(E)-7-[4-(4-fluorophenyl)-1-(1-methylethyl)-3-phenyl-2-oxo-2,3-
dihydroimidazol-5-yl]-3,5-dihydroxy-6-heptenoic acid, sodium salt;
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3R, 5S-(E)-7- [4(4f|uoro heny) t hyl - 2- phenyl - pyrlmd|n5yl] 3, 5-di hyd
r OXy- 8- dihydrospoehrpienogacd, %dggvaaﬁ salt:

3R, 5S- 7- - - i_€li - l]-3,5-
3RS (B T o Taoop! YA o B R S5
erythro-([err ]d)lw(lE:)(y—ﬁ—l@e:pteﬁohlas(Msddlums:ﬂphenyI') -6- (1- net hyl et hyl ) - pyri dazi n-

2r zlt ]hr g (5) ( E)erﬁhrf’l(—igﬁé% ‘? lﬂgﬁl)ﬂﬂ%rﬁ? S ﬁ"actilhﬂ;e?ﬁhiﬁﬁiy? %Q%;Bm?lf%ﬁubyr rol -

-yl]- 3,534 ydjrb @fh@?ﬂéﬁcﬁc Qﬁﬁ’ts%ﬁfﬁhpsaﬁc' d, sodiumsalt;
erythro-()-(E) 29, 9-bi s(4-f1uorophen 5-di h ydr oxy- 8- (1- met hyl - |

H-t et r azol - 5- piyfhrod@)- (E)-9 9-b®('8~ﬂu(mmaé¢rlafﬁfﬁ %déydr@xwddrmﬁhsdle—tetrazol 5-yD)-

erythros() - (E) dro di.phenyl - 6, 8- hept enoi ¢ acid, sodiumsalt;
eryt hro- é[ err gg?%)a-g‘?‘-l%/lﬁ?fl Y9 % henyl)- 1 ,2-bis( 1 -net hyI ethyl)-3

- phenyl pyrr ol e%nmlol(i)-(E)-s,5-dihyd?mé-a,b-awérgw;sGhdpmbm@idg s@fiif salgodi um sal t;
erythro-(£)-(E)-7-[4-(4-fluorophenyl)-1,2-bis(1-methylethyl)-3-phenylpyrrol-2-yl]-
3,5-dihydroxy-6-heptenoic acid, sodium salt;
3R,5S~(E)-7-[4,5-bis(4-fluorophenyl)-2-(1-methylethyl)-1H-imidazol-1-yi]-3,5-

25 dihydroxy-6-heptenoic acid, sodium salt;
3R,5S~(E)-7-[4-(4-fluorophenyl)-2,6-bis(1-methylethyl)-5-methoxymethyl-pyridin-3-
yl]-3,5-dihydroxy-6-heptenoic acid, sodium salt; (cerivastatin)
erythro-(+)-(E)-[4-(4-fluorophenyl)-2-(1-methylethyl)-6-phenyl-pyridin-3-y1]}-3,5-
dihydroxy-6-heptenoic acid, sodium salt;

30 erythro-(£)-(E)-[2-(4-fluorophenyl)-4,4,6,6-tetramethyl-cyclohexen-1-yl]}-3,5-
dihydroxy-6-heptenoic acid, sodium salt;
erythro-(£)-(E)-7-[4-(4-fluorophenyl)-2-cyclopropyl-quinolin-3-yl}-3,5-dihydroxy-6-

heptenoic acid, sodium salt; and
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Examples

Example 1
20

A defined quantity of the active compound precursor cerivastatin pyridine lactone is
initially introduced into a suitable vessel. The quantity of sodium hydroxide which is
required for the quantitative conversion to cerivastatin, which quantity is calculated as
a molar ratio between cerivastatin pyridine lactone and sodium hydroxide and which is
25 in the form of an aqueous solution, e.g. 2.5% (w/w), and also a further calculated
excess of water, e.g. 6.6 times the weight of cerivastatin pyridine lactone taken, are
combined and added to the solid. The mixture is maintained under suitable conditions
for a defined time, during which the precursor is converted into the active compound
cerivastatin. The completeness of the conversion is checked.
30
After the transformation has come to an end, the mixture is filtered and polyvinyl-
pyrrolidone 25 and water are then added. The following composition may be

mentioned by way of example (values in [mg] in relation to the final formulation):
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resul ting granylati [t d i ractl L rier
material, e.g. &bl?ﬂp%dcrq}a%rg i“%%h,aogglb!f)?%g%rﬂ’e&\%%‘fotéﬁmg%ﬁ%gtéﬁ%@ﬁe%?%%% ,Ofi n

accordance wi tthe afteeithar aenmietr grawubtion, e.g. with thehel of 4 highishéwermiaer, ar &8 ¥er

granul ati on, . wi.th the aid of a hi shear m xer, Qr as .a

f1ui di zed bed%‘?%?gi b&? ighulation &‘@L}eﬁn Ffﬁgﬂ}n ir Hatﬁ%ﬂl tg the firial EprgBtieRk, o)

f or mul atjigon) : 10 Manni t ol 83. 95

After drying, the batch is sieved and m xed. 15 The resul ting
granul es can, Mamitekanpl e, al so be ni x84d95after the sieving, in the added
presence of suitable lubricants (e.g. magnesium stearate) and disintegrants
(e.q. crosslinked pol yvinyl pyrrolidone), then processed into

tablets (wei ghtfter8yiiE) ithe batch is sievéll @ARSREd. 6 MM and subsequently |acquered
(protecting the active conpound agai nst light). 20 Exanpl e
2 .
15 The resulting granules can, for example, also be mixed, after the sieving, in the added
presence of suitable lubricants (e.g. magnesium stearate) and disintegrants (e.g.
crosslinked polyvinylpyrrolidone), then processed into tablets (weight, 90 mg;

diameter, 6 mm) and subsequently lacquered (protecting the active compound against

light).
20

Example 2

Like Example 1, except that the liquid is not granulated on a pulverulent carrier and is

instead absorbed onto pellets in suitable apparatus, for example fluidized bed
25 equipment fitted with a Wurster insert.

Example 3

Like Example 1, except that the powder vehicle is rounded off into active compound-
30 containing pellets in suitable apparatus, for example fluidized bed units, rotary

granulators or similar equipment.



Li ke Exanpl e Le ABedpR-Ronéitn Chentliesqui d i s not granul ated on a pul verul ent

carrfer and is i nst ead absorbed onto pellets in suitable apparatus,
for exanple fluidized bed 25 equi pnentg fitted with a Wirster insert.
Exampl e 3 . Li ke Exanmple 1, except that the powder vehicle is
rounded off into active conmpound- 30 containing pellets in suitable
apparatus, for l,e fluidized bed units, rotary granul ators or
simlar equi p%%ﬁ_ﬂﬂﬁ ) - 9-
Exanpl e 4 Li ke Exanple 1, except that the liquid is absorbed

onto the pul verul ent support .material in powder coaters, with
active conpouﬂdk%%&ﬁ@ﬂfépgvxﬂ@\e@ that e bﬂ‘é@ll}&ég$0rb@ onto the pulyegales) sipport

Like Bxamples dabsify ?ﬁg&%gﬁéﬁga&nﬁ BeivR ChinkSuRCIRRRA R ARYRIRE L he

granul es ets are Into pr e cap , ich
are for éxanple conposed of 10 hard gel ati ne or other suitable

mat eri al s. Exanpl e 6 Li ke Exanple 1, except that the
concentrati on IammeSact i ve conmpound per dose unit is 15 decreased to
0.01 ng or increased to 5.0 ng. Exampl e 7 Li ke Exanpl e

1, except that a stabilizer, e.g. sodium hydroxide, is added to the
Like Examples 1 to 4, except that the active compound-coated powder, the granules

or the pellets are filled into premade capsules, which are for example composed of

10 hard gelatine or other suitable materials.

Example 6

Like Example 1, except that the concentration of the active compound per dose unit is

15 decreased to 0.01 mg or increased to 5.0 mg.

Example 7

Like Example 1, except that a stabilizer, e.g. sodium hydroxide, is added to the

20 granulation liquid.

Example 8

Like Example 1, except that the stabilizer, e.g. sodium carbonate, is added to the

25 support material.

Example 9

For a liquid formulation (aqueous) with the option of, if necessary, back-titrating

30 (adjusting, since alkaline after hydrolysis) the pH.



20 gr anul dte A32| i7qtiadeign Countries Exanpl e 8 Li ke Example 1,
except that the stabilizer, e.g. sodiumcarbonate, is added to the 25

support material. Exanpl e 9 - 10 - For a liquid fornmul ation
(aqueous) with the option of, if necessary, back-titrating 30

(adj usting, since alkaline after hydrolysis) the pH. Le A 32
172- Forei gn | 85 - 10-

Pat ent d ai nscoﬂ}z"“@ﬁ"m : Process for produci ng nedi canents which
conpri se HMG CoA reduct ase inhibitors of the stating group
havi ng the general fornula | r I n which 10

R represents arfrefesafPc pfoggp@&|medlcments which compgise HMGcGoAsieductase

group -CHerr]-CH represents a
phar macol ogi cal |y gféllgié%(?ggfe cat |%ﬁl% 'ﬁﬁgavmg the general formlh
5

o o
R-X-CH~CH;-CH~-CH;-COOM ()]
in which
10 R represents an organic radical,

X represents a group -CH,-CHy- or -CH=CH-, and

M represents a pharmacologically acceptable cation,
15
characterized in that the actual active compound is prepared in aqueous
solution/suspension by treating a corresponding active compound precursor
with an aqueous base, and this active compound-containing solution/-
suspension is then either directly sprayed onto neutral excipients, without
20 isolating the active compound as a solid substance, and dried in parallel with
this, or, after mixing the active compound-containing solution with suitable

binders, is then granulated with excipients and subsequently dried.
2. Process according to Claim 1, characterized in that the acids or esters
25
?H OH

l
R-X-CH—CH;~CH-CH;COOR" an

or the corresponding lactones of the formula (IIT)

g



charact eri zedLed 3har2-FoeigmoTaumtrieact i ve conmpound is prepared in agueous

sol ution/ suspension by treating a cdrrespondi ng active conpound precursor
wi th an aqueous base, and this active canpound-contai ni ng sol ution/-
suspension is then either directly sprayed onto neutral excipients, wthout

20 I solating the active conpound as a solid substance, and dried
in parallel with thipp, or, after mxing the active
conmpound-cont ai ning solution with suitable - bi nders, is then
granul ated with excipients and equently dri ed. 2. Process
according to Caim1l, charactenizedq in that the acids or esters 25 [err]
or the correspondi ng Iacto&gi o c)fornula (rer) " Le A 32

172- Forei gn Countries am - 11 -
[err] i n which 5 R represents an
organi ¢ radi cal, X represents a group of the formula
-CH err]-CHerr]- arwhitk=CH , and Rl err] represents a

Cerr]-Cerr]-al kyl group or hydrogen, are enployed as 10
precursors.

5 R represents an organic radical,
X represents a group of the formula -CH,-CH,- or -CH=CH-, and

R} represents a C;-Cy-alkyl group or hydrogen, are employed as

10 Precursors.

3. Process according to Claims 1 and 2, characterized in that sodium hydroxide

or potassium hydroxide is employed as base.

15 4. Process according to Claims 1 to 3, characterized in that polyvinylpyrrolidone,

gelatin or starch and cellulose derivatives is/are employed as binders.

5. Process according to Claims 1 to 4, characterized in that cellulose derivatives,

sugars, sugar alcohols or inorganic fillers are employed as excipients.

- 20
6. Process according to Claims 1 to 5, characterized in that mannitol or sorbitol
is employed as excipients.
7. Process according to Claims 1 to 6, characterized in that the proportion of
25 binder in the total mixture is 0-20%.
8. Process according to Claims 1 to 7, characterized in that the proportion of

filters and excipients in the total mixture is 70-99%.

DT N




3. ' Pr ocessLadcit tiiBoteznCamintties 1 and 2, characterized in that sodium

hydr exi de or potassi um hydroxide is enployed as base. 15
4. Process according to Clainms 1 to 3,j2characterized in that

pol yvi nyl pyrrol i done, gelatin or starch and cel | ul ose
derivatives is/are enployed as binders. Process accordi ng
to Gaim 1tg 4 PRACAGLELEST, ChibliRho %eéﬂawc&?&e@ﬁ.whx 148an equimolar
sugars, sugar "al co |no gani c I'Tets are enployed as exclpl ents. 20
6. Process accoyukintigy dObdskacabomlated in r8latioin o alet sotive @dmpouridptecimonii§ ol or
sorbit ol S enployed as excipients. 7. Process
according to c1a|n@n@°w# characterized in that the proportion of 25
binder in the total mxture is 0-20% 8. Process according to

Cainms | to 7, characterized in that the proportion of
fillers &and emi pi Brutcessiancartiing tto Cléimsi t¢ Oy charastefigeddi@othat the quantity of active

-12- Pr oc accor ai m rized in
that at |east an e&?ff‘?ﬁﬂna 1e8 TR §H6 W e ot %B}Ytgft@qgﬁé% ﬁllttg[fflat ed in

relation to the active conpound precursor, is enpl oyed. 5
10. Process according to Clainms 1 to 9, characterized in that the
quantity of active conpound is less than 5% of the total

guantity of the final medicinal form

A



