1 0 JAN 2005 VALSARTAN SALTS 1 ~ *166166* The invention relates t
.salts of the ATl receptor antagonist (S)-N (1-carboxy-2-nethyl-
prop-1-yl)-Npentanoyl -N-[2'-(1Htetrazol -5-yl)-bi phenyl - 4-yl - net
(val sartan) of forrmula H3C\ / CH3 H2 Q /& H2 H2 0 COO-i T
-ingredient valsartan is the free acid whith is described s ' iPl
0443983, ¢ARSARTANySALTSxanple 16; it has two acidic hydrom[ﬂm‘l |
t he hydrogen atom (H atom) of the carboxyl group, and (ii) at
tetrazole ring. Accordingly, one acidic H atom (primarily the S
atonm) or both acidic H atons nmay be replaced by a nonoval ent or
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The active ingredient valsartan is the free acid which is described specifically in EP

0443983, especially in example 16; it has two acidic hydrogen atoms: (i) the hydrogen atom

(H atom) of the carboxyl group, and (i) that of the tetrazole ring. Accordingly, on

e acidic H

atom (primarily the carboxyl H atbm) or both acidic H atoms may be replaced by a

monovalent or higher valent, e.g. divalent, cation. Mixed salts may also be formed.

EP 443983 does not disclose any specific salts of valsartan. Also, it does not mention any

special properties of salts. Meanwhile, the active ingredient valsartan has been introduced

as an anti-hypertensive agent in a series of countries under the trade name DIOVAN.

The free acid valsartan has a melting point in a closed crucible of 80 to 95°C and

in an

open crucible of 105 to 110°C and a melting enthalpy of 12 kJ/mol. The optical rotation is

[0]% =(-70 = 2) ° for a concentration of ¢ = 1% in methanol.

The density of the valsartan crystals and of the salt hydrates was determined by a helium
pycnometer (Accupyc 1330 of Micromeritics, Norcross, GA, USA). The density for the

crystals of the free acid valsartan is 1.20 + 0.02.
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point linked with the neasured nelting enthal py of 12 kJ/nol unequivocally
confirmthe existence of a considerable residual arrangenent in tth JAN 2005
particles or structural domains for the free acid valsartan. There'is a

need for nore stable, e.g. crystalline forns of val sartan, which are even
-eaSier to nmanage in the drying or grindrﬁg processes follow ng the final
stage of the chem cal preparation process and also in the steps for
preparing the pharnmaceutical forrmulations. Many futile attenpts have been
made to find inproved fornms through salt formation, the forns ideally

being as c¢r al |l [ ne as possible, .as well K as physicall d chem cal |
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accor di ng thefre¢acidivalsartaon have proved to be particul arly advant ageous
conpared with the free acid val sartan. The objects of the present invention
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_ ‘The objects of the present invention are salts of valsartan which are selected from thie

) group consisting of the monosodium salt, the monopotassium salt, the dipotassium salt, the
magnesium salt, the calcium salt, the bis-diethylammonium salt, the bis-dipropylammonium
salt, the bis-dibutylammonium salt, the mono-L-arginine salt, the bis-L-arginine salt, the
mono-L-lysine salt and the bis-L-lysine salt, as well as salt mixtures, or respectively, an
amomhous form, a solvate, especially hydrate, as well as a polymorphous form thereof, the

respective production and usage, and pharmaceutical preparations containing such salts.

The objects of the present invention are salts of valsartan which are selected from the
group consisting of the monosodium salt, the monopotassium salt, the dipotassium salt, the
magnesium salt, the calcium salt, the bis-diethylammonium salt, the bis-dipropylammonium
salt, the bis-dibutylammoniumsalt, the mono-L-arginine salt, the bis-L-arginine salt, the



di -sodiumsalt of valsartan in anorphous or crystalline form especi aﬁl | %05
_hydrate form thereof. Mno-potassiumsalt of valsartan in am)rphon f‘%\l\{n"!’
di - potassium salt of valsartan in anorphous or crystalline form especially
in hydrate form thereof. calciumsalt of valsartan in crystalline form
especially in hydrate form primarily the3-tetrahydrate thereof; magnesium
salt of valsartan in crystalline form especially in hydrate form

primarily the hexahydrate thereof; calciunf nagnesi um m xed salt of

val sart an pidhotl-Khd! dahtpdiiRE Bls-IERRMe! St ¥r leBpSURERT &n BRIMhous form, a solvate,

bi s-di et hyl ammoni um salt of valsdartan 1n crystalline form especially in
hydrat e f @smeciallyi hydmter apwehassmolmeraheusoforpdherapt.an in crystalline form
especially in hydrate form bis-dibutyl anmoni um salt of valsartan in
crystalline form especially in hydrate form primarily the hem hydrate
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form Thecsaglbmezatear ding to the invention preferably exist in isolated and
essentially pure form for exanple in a degree of purity of >95%
preferably >98% primarily >99% The enantioner purity of the salts

accordi ng Frefetred sany ard fop BxarapleBléctey edranadl y >99% Conpared with the free

acid, the salts according to the invention, or the anorphous fornmns,
sol vat es SHRIP-sRAIU salt i &PQPboUs I8 4| so the correspondi ng pol ynor phous
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Under given conditions, the crystalline salts and crystalline salt

hydrates RR&/&% clear nelting point which is linked with a narked,

endot her nMiporeEhdth8Gun 3k dF PXsartdieincdishbRbld fPmsal ts according to the
invention are stable and are of better qual Ii[i% than val sartan .al so during

storage amtPaiassiumsalt ofyalseRan inappmhous obervsialinedem, esreFigholidveEate oy e
limted stygdrebf.ty, i.e. as the solid, they have a restricted stability
range. To be stabilised, they rec]ui re certain neasures which can be

achi eved felciusk salbpkvalsarian) ia erstalinederma: sspesially i hysateitern, Rimaiy the
crystalli Q&,@ﬂgrgtg%@gyfg phous salts according to the invention have a high
degree of dissociation in water and thus substantially inproved water
sol ubi | i t ynagnesi syt efp@iaariay in crystflingdommtasgecialy indwdmie foran. pHEaHBet he
di ssol vi NG eRERRFSR théregHli cker and on
calcium/magnesium mixed salt of valsartan in crystalline form, especially in hydrate form;
bis-diethylammonium salt of valsartan in crystalline form, especially in hydrate form;
bis-dipropylammonium salt of valsarian in crystalline form, especially in hydrate form;
bis-dibutylammonium salt of valsartan in crystalline form, especially in hydrate form,
J primarily the hemihydrate thereof;
-mono-L-arginine salt of valsartan in amorphous form;
bis-L-arginine salt of valsartan in amorphous form;
mono-L-lysine salt of valsartan in amorphous form;

bis-L-lysine salt of valsartan in amorphous form.

The salts according to the invention preferably exist in isolated and essentially pure form,
for example in a degree of purity of >95%, preferably >98%, primarily >99%. The
enantiomer purity of the salts according to the invention is >98%, preferably >89%.

Compared with the free acid, the salts according to the invention, or the amorphous forms,
solvates such as salt hydrates, and also the corresponding polymorphous forms thereof,



the other hand a smaller anmpbunt of water is required for such solutions.
‘Furthernore, the higher water solubility can, under certain condltlbﬁsJAN 2005
al so lead to increased biol ogical availability of the salts or salt

hydrates in the case of solid dosage fornms. Inproved properties are
beneficial especially to the patients. Fu#thernore, sone of the salts
according to the invention have proved to be exceptionally physically
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) Improved physicochemical properties of certain salts or certain salt hydrates are of great
importance both when they are produced as a pharmaceutically active substance and when
producing, storing and applying the galenic preparation. In this way, starting with improved
constancy of the physical parameters, an even higher quality of thé formulations can be
guaranteed. The high stability of the salts or salt hydrates also give the possibility of
attaining economic advantages by enabling simpler process steps to be carried out during
working up. The high crystallinity of certain salt hydrates allows the use of a choice of
analytical methods, especially the various X-ray methods, the usage of which permits a
clear and simple analysis of their release to be made. This factor is also of great
importance to the quality of the active substance and its galenic forms during production,
storage and administration to the patients. In addition, complex provisions for stabilising the
active ingredient in the galenic formulations can be avoided.



various interactions between val sartan and the sel ected sol vent, ersTE imNI Y005
water. The respective stability of the resulting crystalline or a (rﬁghous
solids in the formof salts, solvates and hydrates, as well as the
corresponding salt solvates or salt hydrates, nust be determ ned by
-experinentation. It is thus not possible-$o focus solely on the chenical
conposition and the stoichionetric ratio of the nolecules in the resulting
solid, since under these circunstances both differing crystalline solids
and differing anorphous substances nay be produced. The descri.ption salt
hydrates for corresponding hydrates may be preferred, as water nolecul es
in the crYyRke ivestionaceardinglyaelairila asystalling mlsa party eryslaline andramerelougRalts

t her eby W‘%ﬁﬁn an essential elenent of structure formation of these
crystals Ich, 1Tn part, are extraordinarily stable. However, water
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ef fect. ThEthessaits according to theirveotigghous solids can, in general, be clearly
determned, as in crystalline hydrates, but is heavily dependent on the
drying and anbient conditions. In contrast, in the case of stable
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val sartan and the hexahydrate of the nagnesium salt of valsartan. The

X-ray di f Medde edusedr am of powders of these two salt hydrates has a
nunber of

‘ The description salt hydrates for corresponding hydrates may be preferred, as water
molecules in the crystal structure are bound by strong intermolecular forces and thereby
represent an essential element of structure formation of these crystals which, in par, are
extraordinarily stable. However, water molecules are also existing in certain crystal lattices

- which are bound by rather weak intermolecular forces. Such molecules are mors or less
integrated in the crystal structure forming, but to a lower energetic effect. The water content
in amorphous solids can, in general, be clearly determined, as in crystalline hydrates, but is
heavily dependent on the drying and ambient conditions. In contrast, in the case of stable
hydrates, there are clear stoichiometric ratios between the pharmaceutical active substance
and the water. In many cases these ratios do not fulfil completely the stoichiometric valus,
normally it is approached by lower values compared to theory because of certain crystal

defects. The ratio of organic molecules to water molecules for the weaker bound water may



discrete X-ray reflections, and practically no signs of non-crystalhggqéwrzmﬁ
anor phous portions. The degree of crystallisation of these defined I
hydrates is therefore surprisingly high. Equally, relatively |arge

crystals may be cultured fromcertain salt hydrates, and in the
-crystal | ographi c sense these are single b@ystals. Such single crystals

allow the structure of the solid to be determned. It is effected by
conput er - ai ded eval uation of the reflection intensities nmeasured by an

X-ray di f\fefrgctcb @sehsitlerablt extenddesexdmyle dett@idimdover dif) &i-ir teted-Hydragds. On the
crystal enabl es, ,under nor nal gonditi? such as hi si cal , .chem cal
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symmetry and size of the elenentary cells, atom positions and'tenperature
factors, and fromthe ascertained cell volune, the X-ray-photographic
density i s?:mé"'ﬁa kSibRfto@ e Bl ' t ,,%?épem' t he
X-ray- phort%ogr ap |%@’s¥t ﬁ%@%ﬁgélggt_tg%ﬁ%g*g on )égb%)‘g'c?teggn.eé@:f)afitﬁg of i télbgiﬁes,
qual i ty. gince BxRF sto{clEes fare ecditin thnalkalgmpied pals, eepe@dlivtindepetagsival salt, so
hydrat es_ e RAs bbb PlelhERicRled calbalh SOEMNbATP Betld BrrhY
i ncorporating four or six water nolecules per valsartan nolecule. Thus,
practically perfect three-dinmensional crystal gratings are produced. These
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poi nt s anclysial gratingeatehaimmadsediby ible tamepelygiotphismf i ve tines greater than
the free acid. The extraordinary crystal gratings of these two salt
hydrates are the basis for the chem cal and physical stability of these two
conpoundsAny rfeizatt hetdinbydfyrennidiidreinatibt, tdyhdrsailte aicSording tbahs vedtiat B tobet he
calciumsalt of valsartan. In . a, closed speci container, for a heating
Fate of Tonderfigof dentteriiaind i e ol BRRy IR RvaleS Bi58 L1 VERBS AN el 11 ng
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val sartan is not stable at el evated tenperatures both in respect of the
hydrate water and 1in respect of the structure of the nolecule. The
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neasured jn sed speci nen contaj ner. o containers with a wa

t hi cknessh@?a?@g'??ﬁﬁf%r'ﬁa%&{mﬁﬁgfrv " ng in sanples of between 2 and 4
ng salt hydrate, they were sealed by cold welding. These gold containers
have an ipternal free volume of ca, 22 mcrolitres. The anpunts of the
sanpl e anthe Kaay difRriopragiam ! eoliiers aiiheso Mo sHERSaigs hag & Rumeraly

adapt ed, @iscretaX-rayf repegticheNraa practibalyfnd signsaf AorhyERliAE of aMBIbhodsdidtidHsace
during negsurenent .o e nelt e partial ssure of the water
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poi nt, conversion to the %nhgdr ate takes .
] crystallographic sense these are single crystals. Such single crystals allow the structure of
the solid to be determined. |t is effected by computer-aided evaluation of the reflection

intensities measured by an X-ray diffractometer.

This process for determining the structure of a crystal enables, under normal conditions
such as high physical, chemical and enantiomeric purity of the gauged crystals, a clear
determination of the structure to be carried out on a molecular or atomic level, namely
symmetry and size of the elementary cells, atom positions and temperature factors, and
from the ascertained cell volume, the X-ray-photographic density is shown on the basis of a
molecular weight. At the same time, the X-ray-photographic structure determination

supplies details of its quality.



place. If the data fromseveral heating rates (T,= 10, 20, 40 K ming JAN 7005
are extrapolated to a continuously rapid heating rate, a nelting point of
213 2 C and a nelting enthal py of 124 5 kJ - Ml'1 result. Both the high
hydrate melting point and the anmount of the nelting enthalpy are an
-expression of the exceptional stability of "t he crystal grating of the
tetrahydrate of the calciumsalt of valsartan. These two thernodynam c
characteristics illustrate the advantageous physical properties, conpared
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bands of ATR-IRis 2 cm’
Calorimeter) during measurement of the melting point, conversion to the anhvydrate takes
place. If the data from several heating rates (T,= 10, 20, 40 K «min ') are extrapolated to a

} continuously rapid heating rate, a melting point of 213 x 2 °C and a melting enthalpy of 124

+ 5 kJ+ Mol result. Both the high hydrate melting point and the amount of the melting
enthalpy are an expression of the exceptional stability of the crystal grating of the
tetrahydrate of the calcium salt of valsartan. These two thermodynamic characteristics
iNustrate the advantageous physical properties, compared to the free acid, with the two
corresponding data, namely a melting point in the closed system of 90°C and a melting
enthalpy of 12 kdJeMol”". These thermodynamic data, together with the X-ray data, prove
the high stability of this crystal grating. They are the foundation for the special physical and

chemical resistance of the tetrahydrate of the calcium salt of valsartan.

A measurement of the infrared absorption spectrum of the tetrahydrate of the calcium salt
of valsartan in a potassium bromide compressed tablet shows the following significant



The water content is in theory 13.2%for the tetrahydrate of the cal Cd UJRN 2005
.salt of valsartan. Using the therno-scale TGS-2 ( Perkin-El nmer ﬂ

Norwal k, CT USA) the water content was determned as 12.9 % A total

formula was cal culated fromthis (C24H27TNo(3)2' Cat+ (3.9 0.1) H20 Using

-thernogravinetry, in a water-free N2 atnbsphere, the weight loss, i.e. the
water loss for the tetrahydrate as a function of tenperature, was neasured
at a heating rate of 10 Kmn -1. The results are illustrated in table 1.

Tabl e 1 1b&ndsAxp2E38dIn BEPr664 WBR. Munids (Gml 25502~ 3600 &ty 3310(51—2258’03@@;12 9

52;53.20? \Z/igé(gr Sgﬁg%ﬁjﬁwﬁpgh ﬁaﬁgl ﬁit 3&&@86 t1 tg{of‘ﬂi%@‘{\@d?%%é gﬂﬁgl C for

a tenper at yoe-qff 6@% 1Tabl-e1 120 (w) 091 dopHF5d jw)l 003801056989 6 @R wh, 250 -of

the solubilities of WO. Mo ortant salt cordn the i nvention
bna the T Pee e a0 ent 114a ar - ThemeadirseBhe Heseipa BahdS ais o 3

W'rn* S pidaicated as follows: (w) = weak; (m) = medium; and (st) = strong intensity. Measurement of
the infrared spectrum likewise took place by means of ATR-IR (Attenuated Total
Reflection-Infrared Spectroscopy) using the instrument Spektrum BX from Perkin-Elmer
Corp., Beaconsfield, Bucks, England.

The tetrahydrate of the calcium salt of valsartan has the following absorption bands

. expressed in reciprocal wave numbers (cm™):

) 3594 (w); 3306 (w); 3054 (w); 2953 (w); 2870 (w); 1621 (st); 15678 (m); 1458 (m); 1441 (m);
1417 (m); 1364 (m); 1336 (w); 1319 (w); 1274 (w); 1241 (w); 1211 (w); 1180 (w); 1149 (w);
1137 (w); 1106 (w); 1099 (w); 1012 (m); 1002 (w); 974 (w); 9686 (w); 955 (w); 941 (w);
863 (w); 855 (w); 844 (w); 824 (w); 791 (w); 784 (w); 758 (m); 738 (m); 696 (m); 666 (m).
The intensities of the absorption bands are indicated as follows: (w) = weak; (m) = medium
and (st) = strong intensity. '
The most intensive absorption bands of the ATR-IR spectroscopy are shown by the
following values expressed in reciprocal wave numbers (cm™): 3306 (w); 1621 (st);
1578 (m); 1458 (m); 1441 (m); 1417 (m); 1364 (m); 1319 (w); 1274 (w); 1211 (w); 1180 (w);
1137 (w); 1012 (m); 1002 (w); 758 (m); 738 (m); 696 (m); 666 (m).

The error margin for all absorption bands of ATR-IR is = 2 cm™.

The water content is in theory 13.2% for the tetrahydrate of the calcium salt of valsartan.
Using the thermo-scale TGS-2 ( Perkin-Elmer Corp. , Norwalk, CT USA ) the water content
was determined as 12.9 %. A total formula was calculated from this (Cz4HzzNsO3)* Ca®*e
(3.9 +0.1) HO.

Using thermogravimetry, in a water-free N, atmosphere, the weight loss, i.e. the water loss

for the tetrahydrate as a function of temperature, was measured at a heating rate of 10

-1

Kemin ~'. The results are illustrated in table 1.

Table 1
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A comparison of the solubilities of the two most important salts according to the invention

and the free acid in distilled water is illustrated in Table 3.
Table 3

valsartan

valsartan

tetrahydrate of the calcium salt of valsartan
hexahydrate of the magnesium salt of 59

Further characterisation of the tetrahydrate of the calcium salt of valsantan is effected using

the interlattice plane intervals determined by a X-ray powder pattern. Measurement of the



measurenents with the Guinier canmera and from cal cul ati ng the si nglel JAN 2005
.crystal data, is illustrated in Table 4. Table 4 1 0 JAN 20115 -11 0

9. 89strong9. 88very 5.20very weak5.199very weak strong

9. 38aver age9. 37aver age5. 05very weak5. 040very weak

-8. 03weak8. 02aver aged. 95aver age4. 943weak “#071weak7. 70weak4. 73weak4. 724weak
7. 03aver age7. 0Olaver age4. 55weak4. 539weak

6. 50aver age6. 49aver age4. 33weak4. 338weak

6. 33weak 6x3dypakderSatcron@ids Halptwieng Guiréveinverd- (QQ\B%QMrom Enraf Nonius, Delft,
weak4. 12weak4. 114weak weak 5. 87aver ageb. 862aver age3. 95aver age3. 941laver age

5. 74aver alfbbo 8BAvEAtRIn Ysneaieyon VyHanG GUdEAT BTN AL BSM raGEATE
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met hyl prop-1 -yl )-N-pentanoyl - N-

H t et r azoBnGby a)qu;ﬁéﬁmerAanamﬁmT?bsarﬁ)n@nd the refigdioalintensitiedpieddetairained s
clearly cgﬂ{@g;\g&]\ d by the data and paraneters obtained from single
crystal X-ray ana S§>§| s and X-ray powder patterns. An in-depth discussion of
the theoffe pfefeied nharaciggsationsifilye tettahydiate ofthe pplciiing Salhot valsartardist he

' s out B neafort i HEtos it lerkt i d<IRRGAIRIS! diRiial bRl
Mhl l'ian lOwhereIlslgwnl‘{be qullowmg, a&ér@@@)vaueaparernd&ait%wmda'teaa;]?dprﬂeme :mre’r mmf[sse 01; f
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data and p20a006e5.87a0.06NE.7020.08HBB7a00515.20:0.05| 5i10680.98| 4.968:005| 3&8&&@5,

Crystal dgla.34m, L3LANK, 182h 86 356855 06LY 54 7b SObY 567457581 5302885

The most intensive reflections in the X-ray diffraction diagram show the following interlattice
plane intervals:

din[A]: 16.1£0.3, 9.9+0.2, 9.410.2, 7.03+0.1, 6.50+0.1, 5.87+0.05, 5.7420.05, 4.95+0.05,
4.73+0.05, 4.33+0.05, 4.15+0.05, 4.12+0.05, 3.95+0.05.

A preferred method of checking the above-indicated average values of the interlattice plane
intervals and intensities measured by experimentation from X-ray diffraction diagrams with a
Guinier camera, for a given substance, consists in calculating these intervals and their
intensities from the comprehensive single crystal structure determination. This structure
determination yields cell constants and atom positions, which enable the X-ray diffraction

j diagram corresponding to the solid to be calculated by means of computer-aided calculation
methods (programme CaRine Crystallography, Université de Compiégne, France). A
comparison of these data, namely the interlattice plane intervals and intensities of the most
important lines of the tetrahydrate of the calcium salt of valsartan, obtained from

measurements with the Guinier camera and from calculating the single crystal data, is
illustrated in Table 4.




(C24 H27 N5 03) 2 Ca 2+ 4 H20 545.65 colourless flat prisns 1 0 v@l:l %&020{'5
.5 crystal system space group size of the single crystal dinensions (J

angl e of elenentary cell volunme of elenentary cell nunber of nolecules in

the elenmentary cell F (000) neasurenent ,range of cell paraneters (0)

-calcul ated density linear absorption coefiflici ent X-ray nmeasurenent data
diffractoneter X-radiation ( graphite nonochromator) wavel ength

tenperature scan range (0) scan node reflections coll ected/ uni que nunber

of signifiemy [redtteeiiprmad!| > vay!) [) 5.2mr | atviegweak | Nt eNigt Y  akgPwWRAK O
correction Structure refinenent nethed nunber of parangters agreenent
i ndex (R] wei ghted agreenent | n8€R\) -12 ponoclinic (P21 0.42 0.39 0.17
B8 9.38 average 9.37 | average 5.05 very weak 5.040 very weak
8.03 weak 8.02 | average 4.95 average 4,943 weak
7.71 weak 7.70 weak 4,73 weak 4.724 weak
7.03 .average 7.01 average 4.55 weak 4,539 weak
6.50 average | 6.49 | average 4.33 weak 4.338 weak
6.33 weak 6.33 weak 4.15 strong 4.150 strong
6.20 very 6.19 |veryweak| 4.12 weak 4,114 weak
) weak
5.87 average | 5.862 | average 3.95 average 3.941 average
- 574 | average | 5.738 | average 3.35 weak 3.349 weak

The invention relates to the crystalline tetrahydrate of the calcium salt of (S)-N-(1 -carboxP/-z-
methylprop-1-yl)-N-pentanoyl-N-[2’-(1 H-tetrazol-5-yl)biphenyl-4-yimethyl]-amine, a
crystalline solid which is clearly characterised by the data and parameters obtained from
single crystal X-ray analysis and X-ray powder patterns. An in-depth discussion of the
theory of the methods of single crystal X-ray diffraction and the definition of the evaluated
crystal data and the parameters may be found in Stout & Jensen, X-Ray Structure
Determination; A Practical Guide, Mac Millian Co., New York, N.Y. (1968) chapter 3.

The data and parameters of the singie crystal X-ray structure determination for the
tetrahydrate of the calcium salt of valsartan are contained in Table 5.

Table 5 .
Crystal data and parameters of the tetrahydrate of the calcium salt of valsartan

Crystal data
sum formula (C24 Hzz NsO3) ¥ Ca® « 4 HO
molecular mass 545.65

) crystal colour colourless

crystal shape flat prisms



a = 10.127(2) Ab = 8.596(2) A c = 32.214(6) A a= 90 R = 95.34(3)@ YANOBO05
V~=2792.1(10)A3 4 1160 7.47-16.50 1. f
Noni us CAD4 ~MoKo( 0.71073 295 K 1.27 - 31.99 w20 19384 / 18562 10268

1.7%

nuneric full matrix, |east squares,

298 (g. cm3) 0.274 mm .1 Enra

F2 893 6.2 % 14.4 %1 0 JAN

-2005 -13 S factor (Goodness of fit) nuitlér of reflections used treatnent

of all

hydr ogen atons in the nol ecul e,

i ncluding in the water nol ecul es

extinction correction maxi mum m ni num resi dual electron density in
concl usi veryghal &@t@nce- Fouri er cal cul at i onmonoclinic

space group
size of the single crystal

dimensions and angle of elementary cell

volume of elementary cell

number of molecules in the elementary cell
F (000)

measurement range of cell parameters (©)
calculated density

linear absorption coeificient

X-ray measurement data

diffractometer

X-radiation ( graphite monochromator )
wavelength

temperature

scan range (6)

scan mode

reflections collected/unique

number of significant reflections (1> 20(l) )
variation in intensity |

absorption correction

Structure refinement
method

number of parameters
agreement index (R)

weighted agreement index (Rw)

P2,

0.42+0.39° 0.17 mm®
a=10.127(2) A

b= 8.596(2) A
c=32.214(6) A
a=90°

B= 95.34(3)°

y =90°

V. =2792.1(10) A%
4

1160

7.47-16.50 °

1.298 (gecm™)
0.274 mm "

Enrat Nonius CAD4
MoKa

0.71073

295 K

1.27 -31.99°
w/20

19384 / 18562
10268

1.7 %

numeric

full matrix, least squares, F
893

6.2 %

14.4 %



absol ute structure parameters 1.085 18562 all found by difference- F[f éWer,,ﬂ
.calculation, alnost all isotropically refined, a few theoreticall y‘f xJ
(riding) none 0.662/-0.495 (e A-3 ) 0.00 (4) Conputer progranmes used
SHELXS 86 ( Sheldrick, Gottingen, 1990 ) ,.SHELXL 96 ( Sheldrick, Cotti ngen
1996 ) SCHAKAL 86 ( Keller, Freiburg 1998) PLATON (Spek, Acta Cryst.

1990 ) The el enentary cell is defi ned by SIX paraneters, nanely by the
grating constants a, b and c¢, and by the axial angle, nanely by a, (3, and
y. In thiS8 fasgr, (Gdoeiness ohiif) of the el ementary de85V,, is determned. A
differenti ated tion of these crystal par, ers is illustrated in
chapter 3 Wb§tgr? %t@ gaﬁg(see above). The deggE s for the tetrahydrate
of the calrgdtment skalt h‘,m‘ro%éﬂ sMsin ﬂ?f arolédute, Si n@lleom'fcylsy aiffermmtﬁcmmentﬁ
especially the at coor |nat the isotropic t he
coor di nat B Pgt'ﬂﬁﬁ%va% (?%Sf’rs as well as tff el 'PPe@E@ﬁgﬁ'ﬁo reRiea¥pi ¢
thermal paraneters, show that a nonoclinic el ergfiried, % f6wlthe@sticdllg fixed t s
cel| content of four formula units Ca 2+ val sart% éﬂ 4 H20 occurring as a
result of two crystallographic independent uni(fdin two-fol d positions.

G ven theqaprefids t&re&di@ae group P21 determ ned fppe the single crystal X-ray
structure determnation, a racemate is ruled out. Thus the ntlorrerlc
purity of meKEUsY/auRmUgl Fesidughelectien dRBSIBNID st al I0:6R2 4 -R-FEhy(cR At e) of t he

cal ci um S?Aﬁcl&ﬁvé@fe"&ne% gp,@p@{c@af@; hyl prop-1-yl)-N pent anoyl N-[2'-(1

Htetrazo Il methyl]-amne is verified. An essenti al
feature f@bsqllﬁé Sctfuaﬂum paf@fn&ief}ﬁure active subst &®(@oth for the

physi cal -cheni cal procedures such as drying, sieving, grinding, and in the
gal eni c processes which are carried 1 0 JAN 20(15 -14 out wth

phar maceuCprguitarpcograames, ugeghely in mxing processes, in granulation, in

spray- dr i e | ter absorption or water loss of this
active su%“?gﬁgeébdggpé|§a %6‘6Aq%en3§? ure and the relative humdity of the
envir onrreﬁHELb(L@ﬁe(;ShehincW(ﬁdmin@wrt,d|966 )

SCHAKAL 86 ( Keller, Freiburg 1986 )

PLATON ( Spek, Acta Cryst., 1990 )

The elementary cell is defined by six parameters, namely by the grating constants a, b and
¢, and by the axial angle, namely by a, B, und y. In this way, the volume of the elementary
cell V. is determined. A differentiated description of these crystal parameters is illustrated in
chapter 3 of Stout & Jensen (see above). The details for the tetrahydrate of the calcium
salt of valsartan from the single ciystal measurements, especially the atom coordinates, the

] isotropic thermal parameters, the coordinates of the hydrogen atoms as well as the
corresponding isotropic thermal parameters, show that a monoclinic elementary cell exists,
its cell content of four formula units Ca®* valsartan® « 4 H,0 occurring as a result of two
crystallographic independent units on two-fold positions.

Given the acentric space group P2, determined from the single crystal X-ray structure
determination, a racemate is ruled out. Thus the enantiomeric purity of the S-configuration
for the crystalline tetrahydrate of the calcium salt of (S)-N-(1-carboxy-2-methylprop-1-yl)-N-
pentanoyl-N-[2'-(1 H-tetrazol-5-yl)biphenyl-4-ylmethyl]-amine is verified.

An essential feature for the quality of a pure active substance both for the physical-chemical
procedures such as drying, sieving, grinding, and in the galenic processes which are carried



fornmul ations, free and bound water is w thout doubt introduced with1U JAN 7005
.excipients and/or water is added to the process nmass for reasons

associated with the respective fornulation process. In this way, the
pharmaceutical active substance is exposed to free water over rather |ong
‘periods of tine, depending on the terrpel’éf‘ure of the different activity
(partial vapour pressure). A clear characterisation of this property is

achi eved by neans of isothermal neasurenents over predeterm ned tine

I nt er val sowtmkhyredehesuticapéixdigibsts] Namélvi ehixing pricassedy inagranulatiomdnlspray-

sorption (DVS-1 fromthe conpany Surface Measure . Syste TD, Marl qw,
ki oKDY B, 1R e e RSO R O MERRY A Thin Z6DKS Stostanda Ao
absor pti oh RimpePstaire asd the lengive Painidiny & lteé eMardmentid quattioRSWiteertisanpl e
of 9.5 ng of the tetrahydrate of the calciumsalt of valsartan and for a

period offormulatiens, frepantdiquig wRjetis MitbeUbHOL ATigpelyces with exaipiepds ARfPUVRipr
;a\rN e SEQWWS atdedth th%&?r?@e%g%g'ss %P:&@as:@wé %F?édli?ég@d W?}tﬁ%?é‘slprm RrBulation > - - |
W27y pioaaser dn this way, the-pharmaceytical active spbstance is expoged lo fregwater over
e. Y. 2. ~F> y ias ' g tinde- eBending | rRurd of th¥ Gitferent activi i
o1t ot hsrjoridperogs df tile; Yeberding b e hlosdyreof ¥ Biferent actuiy, parta
600. 03100vap@u7pEss2p0. 00 800. 02300. 00 900. 00400. 00 800. 02500. 00
700. 02600. 01 600. 02700. 00 500. 0280-0. 01 400. 0290-0. 02 300.010-0.02
200. 01(starting val ue)0.00

A clear characterisation of this propenty is achieved by means of isothermal measurements

over predetermined time intervals and predetermined relative humidity using dynamic
vapour sorption (DVS-1 from the company Surface Measurement Systems LTD, Marlow,
Buckinghamshire, UK). Table 6 illustrates the mass change, i.e. the water absorption or loss
as a function of relative humidity at 25°C for a sample of 9.5 mg of the tetrahydrate of the
calcium salt of valsartan and for a period of 4 hours. The following cycles of changes in
relative humidity are shown: 40-90; 90-0; 0-90; 90-0 % relative humidity:

Table 6

: P R R AT
a ereln el “"

(starting value) 0.00




1 0 JAN 1005 -15 The neasurenent error of this sorption nethod based fodAN 2005
.thernmogravinetry is about 0.1 % Therefore, the tetrahydrate of the
calciumsalt of valsartan under the conditions enployed, which are
realistic froma pharmaceutical -gal enic qgint of view, shows no neasurable
-water absorption or loss. This is surpfi'sing to a |large extent, since the
tetrahydrate, which has incorporated about 13% of bound water in the
crystal structure, is totally indifferent to water even at extrene val ues
of relative humdity. This property is crucial in the final stages. of
chem cal nufacture and alsp. in practice in all | eni c_progcess stages  of
the di 1f SHerneagkemes! PaPRY! MiprmesPiadapY o pased eanheTISray merd i SoBdRer bt s
the pati erfesefobs, QHg fetidhgdrAE St MRt cal@iiidaR i baks¥rtah uhBsr tAelcoMaitibRg eRIgyal,
The intrinsic dissqglving rates of the calciumsalt of valsartan at pH'1

. . : . . pH
4.5 and pHIEh 8re EREIG IR AVRATPRCaIICahGRENICIRAIY Qf tvieya SBQWE AR, MedRkrable water

except i oNAsoRiiRI drilbsk. OFhié REsLEBIGHID & Rirde BkteKflshRN1AS tetRINBFIE! Wilich REs
tetrahydrate thereof, towards water nay al so be shown in Stability tests.

| n t hese,ingdrpoiadedpbediiddmef bpunchwater it thatsyystakstrugture He tetalhcinditiesentito water
val sarta i Y of8lallvd RuARIDP TRICABESHPRI crBS in itk

anpoul e aquf\{eg';mfegﬁfﬁ‘\%eq?k@ga% 40C\fantcjl 75“9/0 relisg?ri egh%un%rgc?t yIn Omﬁ?%%?%)&%hoé
advant agedhesicalysaralfagtuia gndbélse frepragties inrallgalenic pxness slagesohtha diffecsnydr at e
t her eof , i I -§.:Suli : A L rect # # i ng
tabl of 1oy Ohe. g thichal SenyRhaaly R bk piflehianBh s BE AR

t abl et caavaiebiilyxitleelactive isgiediems of the dissolving profile, it was
established that the calciumsalt, especially the tetrahydrate thereof, is
rel'eased by 100% froma filmcoated tablet within 15 mnutes. O the group
of new- t ype otrirsicdissohdng edtes of thee cadaure Saliof salsartlry dt pitid , pH 4/8lasariHh6.8i s
preferred, | ul.ar the rate. The thermal behaviour of this

salt hydr%nolé"n.ﬁ"ﬁ)arﬁﬁée&va}'%%? 8¥|eroth%(%2fyvgaéﬁaﬁaHg poi nt shows a certain chem cal

and physical instability. The thermal data are thus dependent on the |
neasur e t condi.tions.,.lL.n e seal ed qoal.d cinmen contai,ner, Wt n
e el e SRR o] of I 8y BitetRy arBRth BRea R R BRI Blreot
with a heatvards watee maly also be $Bowh inl stabilityttbsts mii tHesg, theiwdteodoritést of the
hexahydr at f the nesi um t of, valsarten i 2;t. 1.50 Cel sius and
ot e Btarla oy e BaERI TP VayinahTedRila fosistord BBirtin in Ghed qraiianr Ao
ent hal py mhi sduledampoule diter fdmvdukg erotdhand 7be fdtareatiridiel. val sartan,
together with the significantly higher nelting point of the hexahydrate of

the magnesiumsalt of valsartan is a neasure of the stability of the
newtype oW talth8aavamsgédusiérpstaliiniyosinthe CBIRRH 8aMIRpecially the tetrahydrate

thereof, this salt is suitable for pressing directly to form corresponding tablet formuiations.

) In addition, an improved dissolving profile in a tablet can be assured. In studies of the
dissolving profile, it was established that the calcium salt, especially the tetrahydrate

thereof, is released by 100% from a film-coated tablet within 15 minutes.

Of the group of new-type crystalline solids, a magnesium salt hydrate of valsartan is
preferred, in particular the hexahydrate. The thermal behaviour of this salt hydrate in the
region of the melting point shows a certain chemical and physical instability. The thermal
data are thus dependent on the measurement conditions. In the sealed gold specimen
container with an internal free volume of ca. 22 microlitres, with a sample of 2 to 4 mg and

with a heating rate of T, = 10 K" min™, the melting point of the hexahydrate of the

magnesium salt of valsarten is 132 + 1.5° Celsius and the melting enthalpy is 56 = 3 kJ' MoV



[

The optical rotation of the hexahydrate of the magnesium salt of val sartan
.inm methanol as a 1 %solution at 200C is [a] 20D = - 14 0. A neasuf¢mgAN 205
of the infrared absorption spectrum of the hexahydrate of the nmagnesi um
salt of valsartan in a potassium brom de conpressed tablet shows the
-follow ng significant bands expressed i-Abreci procal wave nunbers (cni'):
3800 - 3000 (st); 3000 - 2500 (st); 1800 - 1500 (st); 1500 - 1440 (m;
1440 - 1300 (nm); 1280 - 1240 (w); 1240 - 1190 (w); 1190 - 1150 (w); 1120 -
1070 (wW); ‘1ﬁ§9melt|%§(énﬁw¥)lpy&9gh'is 266utENmePRBher PAA thdree UeR of vERARabM ; 700
- 590 (w); 590 - The intensities of the absorption bands are

i ndi cat edtogethesmitbiise swjlcaﬂt\he@aher(rﬁyltl&g reiat ahihe hexahydrede of the mﬁ@eswm salt
intensity.

means of ‘2\1‘%‘?%%&(’ 2?2%%%{%%% ot @‘E{Z% I gﬁﬁ%ﬁ%ﬁfé’ﬁ%ﬁ‘d@ % iégtgt%@gggy usi ng
t he i nst riemperat8pekt r um BX from Per ki n- El mer Corp., Beaconsfield, Bucks,
Engl and. The hexahydrate of the magnesium salt of valsartan has the

foll owi ng absorption bands expressed in reciprocal wave nunbers (cni):

3378 (m; TB@Zﬂtldéﬂotaﬁ&ﬁﬁf tha)hexamat(ew)f th@ Bfagnesiim seitet valartad 6ri feftstnp) ad 857
(m; 1464% (. (SQ 1374 (m; 1339 (w); 1319 (w); 1300
(w); 12881 womtm?alt?@v&'ﬁ@% o(W)= 141223 (w); 1210 (w); 1175 (m): 1140 (w):
1106 (w); 1047 (w); 1024 (w); 1015 (w); 1005 (vv) 989 (w); 975 (w); 955

(w): 941 5\ 888 V\Q 856 (w): 836 (m; 820 (W), 766 (st), 751 (m. 741
(st); 732 mgsurqmen ttawﬂtair%i:a%ﬂrorpw sneelLpy ofdhe Bﬁﬁ%ﬁ)’dﬁt@ qf the E120BESIYE

foll ows

i ntensi veéa Sor ptl on @@rﬁjsfa%% #?a@%%oﬁﬁr%s%ﬁ?%@%ﬂ%ydﬁ@@zblgmn%gi@n%ﬁt

foI I owi ngbanduexpresgedds secipropaliveavepusnlzers igv e): ﬁﬂ%er@opdﬁ\))%@s?@gq%ﬂ) 3274
209 6 6 t 7 1

(b {sc) TR 18P0,/ 20B% 4470 (03244 Sirog i 10 1240 o LB (L,

(m; 741 (%90 17280 (W?&t1)120T-h‘e07é>r Mor 1060 gR80 {w); 9&D|— SHE0v)peeDn 98w 980 — 700

ATR-IR is r wat er content of the hexahydrate of the
magnesi urA )gl76810f59v-6qa Etf‘& %I”bq%g 1% Using a coupled instrunent based on

t her nogr avhmterysumfl tbe abserptiémbands ane-indinfted msdolqyes: twhs wegit (MG FEHRM;

| FS 28 fr tzsch Geratebau GrbH, Selb, Bayern and Bruker
Opti k Grrbgl%kéﬂ(sé gn&t&%\/\ﬁel st sinultaneously neasuring the weight |oss

and identifying the mat eri al conponent given up, using infrared

SPeCt 1 0SCIculel 8P el Sbbot SARIURISE o 8ONES by WU SR e furthudio®

% conformn
Total Reflection-Infrared Spectroscopy) using the instrument Spektrum BX from

Perkin-Elmer Corp., Beaconsfield, Bucks, England.

The hexahydrate of the magnesium salt of valsartan has the following absorption bands
expressed in reciprocal wave numbers (cm™):

3378 (m); 3274 (m); 2956 (m); 2871 (w); 2357 {w); 1684 (w); 1619 (st); 1557 (m); 1464 (m);
1419 (m); 1394 (st); 1374 (m); 1339 (w); 1319 (w); 1300 (w); 1288 (w); 1271 (w) 1255 (w);
1223 (w); 1210 (w); 1175 (m); 1140 (w); 1106 (w); 1047 (w); 1024 (w); 1015 (w); 1005 (w);
989 (w); 975 (w); 955 (w); 941 (w); 888 (w); 856 (w); 836 (m); 820 (w); 766 (st); 751 (m),
741 (st); 732 (st). :

The intensities of the absorption bands are indicated as follows: (w) = weak; (m) = medium

and (st) = strong intensity.

The most intensive absorption bands of the ATR-IR spectroscopy are shown by the

following values expressed in reciprocal wave numbers (em™): 3378 (m); 3274 (m);



t heoretical value. For the hexahydrate., this corresponds to a nolar ratio
.of* 5.8 0.2 nols H20 per nol magnesiumsalt. Table 7 illustrates thg yANeR 05
| oss of the hexahydrate of the nagnesium salt of val sartan dependi ng on
tenperature, using the weight |oss neasured in an N2 at nosphere on a
“thernogravinetric thermal analysis instriident for a heating rate of 10

Kmn"'. Fromthe TG FTIR neasurenent, the correlation pf the weight |oss

is assured solely by the release of water. Table 7 h71 r Ali v ~ 4~ F

LTS, - Noazg R); 1619 (shy; 168y 1484 (iny; ahoi(my! PB94 (st; 1271Qw); 1178 m); 1015 (w;
250 501. 207A)283D0N) 766 1S5 761 Tmistt7(sh; 7934%).3 20018, 5 22518. 7 25018.9

has . soi [ Py framyiok B APEq AT UG e AR R FPIREC T BT of sorutton

for a pH value of 9.3. The crystalline formof the hexahydrate of the
magnesi um salt of, val sartan i rised.b tBefinferIattice
oot g

pl ane i ntE‘P?/g‘leQ"eéiﬁP'c‘lﬁ?t&f g@tﬁpﬁgﬁﬁ%%E%%’qygge“g[??%eygp%pl MK The
neasur enepd 1N anghsupledBhdIRffe Bade@bR thdthogfiVimeaty-Fbaser tisrtbrination-he
infrared-spectroscopy (TG-FTIR, IFS 28 from the companies Netzsch Geratebau GmbH,
Selb, Bayem and Bruker Optik GmbH, Karlsruhe ), whilst simultaneously measuring the
weight loss and identifying the material component given up, using infrared spectroscopy
(release of water), the water content was determined at 18.5 %, conforming well with the
; theoretical value. For the hexahydrate, this corresponds to a molar ratio of 5.8 + 0.2 mols

H20 per mol magnesium salt.

Table 7 illustrates the water loss of the hexahydrate of the magnesium salt of valsartan
depending on temperature, using the weight loss measured in an N, atmosphere on a
thermogravimetric thermal analysis instrument for a heating rate of 10 K°min™. From the
TG-FTIR measurement, the correlation ¢f the weight loss is assured solely by the release of

walter.

Table 7
)

75 4.2
100 11.0
125 16.7
150 : 17.7
175 18.3
200 18.5
225 18.7
250 18.9
275 19.3




tetrahydrate of the calciumsalt of valsartan. This preferred ;U JAN 2008
.chiaracterisation of the hexahydrate of the magnesiumsalt of valsartan.is
obtained fromthe interlattice plane intervals d, whereby, in the

foll ow ng, average values are indicated with the appropriate error limts:
-din [Al: 19.70.3, 10.10.2, 9.80.2, 7.2808t, 6.480.1, 6.000.1, 5.810.1,
5.680.1, 5.400.05, 5.22 0.05, 5.120.05, 5.030.05, 4.880.05, 4.330.05,
4.220.05, 4.180.05, 4.080.05, 3.950.05, 3.460.05, 3.420.05. The nost

i ntensi verydhefibRis of thetrhsgﬁ%é‘w s@lt%ﬁ (/él§ér'te9ﬂh§|el 29bRBIIENAWIdNed hatdraw ng
interlattice plane intervals: In 70.3, 10.110.2, 9.80.2,

7.280. 1, Z°€1df.5%9 per Iﬁeaoofcnp,lut&ndgna ,valua 8’8@305, 4.180. 05, 4.080.05, 3.46
0.05. A preferred nmethod of checking the above-indi cated average val ues of
the interlattice plane intervals and intensities neasured by

experi menTled cystallinerfond bhmedie‘mhmtemf tte agpgnesiuwm $4it o va@airtahds cleamsr a, for

a given s st nce Si.St cuI tin h 1N V.

i ntensiti Sﬂ?étdr@’@‘ gﬁg'ﬁg PR 'P%é‘faésqg 5@ pfgqnﬂpcetalljr}egarﬂ Per eré)twldgFl
Thi s strUpétuarrﬁ Tdetrmfammhemranﬁlaialbﬁslslmbthodslmsé@atesthGIwnwalsmmesmlse@fmthe
whi ch enabl e the X-r ﬁé ffraciJ g agram corresponding to the solid to
be cal cul ¥traRYHRtRAAAE caleumdaptiPbyalsg cal cul ati on nethods (progranme
CaRi ne Crystall ography, Universite de Conpi egne, France). A corrpari son of
these data, nanmely the interlattjce plane intervals and i 5§§ sfl ‘ses of the
most .rrprrnﬁ@mferrﬁﬁ%@Ear@f:tetﬂﬁet'%szfatﬁyd\eéﬁ%v%ﬁtetq{@%ﬁ@ﬁ@%ﬁ'% |§F vgysartan is

val sart anobtamea'fﬂﬁmrfer ﬁf@rtaﬁl%@%rfémmrﬁalwt Whéfeey GHithé Rillowaie bRerand values

cal culating the single crystal data, is |IIustrated in Tabl e 8. Table 81
0 JAN 200§re~1m¢cateﬂ|&wth thpfappropr@taerrwlmﬁlts xrICFr :. ."1~'s Cni.Lic: ~K°
tomy. gin (A) ~{4.7:65, 1012020 b 8G0%, 728:5.1, 1943X5H Y&.B0LHY 5 ¥120.1, 5.6820.1,
strong5.1 5. 124weak strong

5.40+0.05, 5.22 +0.05, 5.12+0.05, 5.03+0.05, 4.88+0.05, 4.3310.05, 4.22+0.05,
4.18+0.05, 4.08+0.05, 3.95+0.05, 3.46+0.05, 3.4210.05.

The most intensive reflections in the X-ray diffraction diagram show the following interlattice
plane intervals:

din[A]:19.720.3, 10.11+0.2, 9.8+0.2, 7.2810.1, 5.8110.05, 5.68:0.05, 5.03+0.05,
4.88+0.05, 4.18+0.05, 4.08+0.05, 3.46 +0.05.

A preferred method of checking the above-indicated average values of the interlattice plane
intervals and intensities measured by experimentation from X-ray diffraction diagrams with a
Guinier camera, for a given substance, consists in calculating these intervals and their
intensities from the comprehensive single crystal structure determination. This structure
determination yields cell constants and atom positions, which enable the X-ray diffraction
diagram corresponding to the solid to be calculated by means of computer-aided calculation
methods (programme CaRine Crystallography, Université de Compiégne, France). A
comparison of these data, namely the interlattice plane intervals and intensities of the most
important lines of the hexahydrate of the magnesium salt of valsartan, obtained from
measurements with the Guinier camera and from calculating the single crystal data, is
illustrated in Table 8.

Table 8



10. 11aver agel10. 09aver age5. 03st r ong5. 032very strong 9. 83aver age9. 84védy JAN 2005
.strong4. 88strong4. 878very strong 7. 28average7. 27aver age4. 33very
weak4. 341weak 6.48weak6. 46weak4. 22weak4. 215weak
6. 00weak6. 00weak4. 18aver age4. 18laver age
‘5. 8laver age5. 805aver age4. 08aver age4. 079a¥@rage
5. 68aver age5. 676st rong3. 95weak3. 946weak 5. 40very5. 391very

weak 3. 46average3 463average Weak 5. 22weak5s. 217Weak3 42wea_k_3 428vveak The

i nventi off TE TRTATE RO T P T R N DAY
magnesi um -(1
Htetrazg S
clearly ¢
‘:rystal :
met hods of sing tial nd the definition
eval uat e crysital data and the par . nStolt & Jensen,
X- Ray Stiutdlitd average ih@DBon aVRfWQact i é&ﬁ Gui GEONSmC M5}q‘?|2an ‘C%YS"Né@v
Yor k, N. ¥- (10 &y—echapter—3 Fre—data—an ataneters ST al
X-ray anal Y% fBYertaﬁg n'e?g%‘%5|‘(ﬁ5¥§g ﬁ’% hiex 989ate al’k’g8 J“‘ﬂ’ ﬁ bl e
9. Tabl e 95Qgrst PTG I43I3 AN Bt @ A1 tpe W@g;@es um
salt of \alﬂséae?,t an %@9 ey]%tha sum ornul a (24 H27 N5/ 03) 2- My 2+ H20
mol ecul af gags Howedk 1| &.J8N 2085k - 20 arzpstlal wedlour| @ISt a sh:aple
crystal gystem| space oup sjze aof the singl crystall dinensions and anpgle
of el enent &0 clel weabl un®B.00 El ewezk arly 4dI8] huanesagef | ndtEul psavsiagae
el ement any—cel-{—F{(000 :
j 7 5.81 average | 5.805 | average 4.08 average 4.079 average
5.68 | average | 5.676 strong 3.95 weak 3.946 weak
5.40 very 5.391 | very weak 3.46 average 3.463 average
weak
5.22 weak 5.217 weak 3.42 weak 3.428 weak

The invention relates in particular to the crystalline hexahydrate of the rhagnesium salt of
(S)-N-(1-carboxy-2-methylprop-1-yl)-N-pentanoyl-N-[2'-(1 H-tetrazol-5-y|)biphényl-4-
yimethyl]-amine, a crystalline solid which is clearly characterised by the data and
parameters obtained from single crystal X-ray analysis. An in-depth discussion of the
theory of the methods of single crystal X-ray diffraction and ihe definition of the evaluated

crystal data and the parameters may be found in Stout & Jensen, X-Ray Structure
Determination; A Practical Guide, Mac Millian Co., New York, N.Y. (1968) chapter 3.

The data and parameters of the single crystal X-ray analysis for the magnesium-valsartan-

hexahydrate are given in Table 9.

Crystal data

sum formula

molecular mass

Table 9
Crystal data and parameters of the hexahydrate of the magnesium salt of valsartan

( Cz4 Har N5 O3) # Mg 2* « 6 H,0
565.91



measur enent range of cell parameters (0) calculated density |inear 0_JAN 2005
-absorption coefficient X-ray neasurenent data diffractoneter X-ra&iaglon ’

( graphite nonochromator) wavel ength tenperature scan range (6) scan

node reflections coll ected/ uni que nunber of significant reflections (I >
20(1) ) variation in intensity absorptir@8-correction colourless flat

prisms nonoclinic C2 0.013.0.50 0.108 mB a= 40.075(8) A b = 7.400(1) A

c = 10.275(2) A a =90 R =100.85(3)0 Y=90 V, = 2992.6(9) A 4 1208

2.82 '11-&§smléﬂ&§6 (gecm 3) 0.114 mMm 1 Enrgfioldedsus CAD4 MoKoc 0.71073

size of the single crystal

dimensions and angle of elementary cell

295 K .
crystal shape flat prisms
crystal system manoclinic
space group c2

0.013+0.50 « 0.108 mm®
a= 40.075(8) A

b= 7.400(1) A
c= 10.275(2) A
a= 90°
B = 100.85(3)°
y=9°
volume of elementary cell V. =2992.6(9) A®
number of molecuies in the elementary cell 4
F (000) 1208
measQrement range of cell parameters (©) 2.82-11.15°
calculated density 1.256 (gecm™)
linear absorption coefficient 0.114 mm ™
X-ray measurement data
diffractometer Enraf Nonius CAD4
X-radiation ( graphite monochromator) MoKot
wavelength ' 0.71073
temperature 295 K
scan range (6) 1.03 -26.00°
scan mode w/20
reflections collected/unique 5954 / 5868
number of significant reflections (1> 20()) ) 1341
variation in intensity <1 %
absorption correction numeric

Structure refinement

method

full matrix, least squares, F



1.03-26.00 w20 5954 / 5868 1341 <1 %numeric Structure refinenent jANIInG5

.matrix, l|least squares, F2 nethod 1 0 JAN 20 5 -21 nunber of parane nfg
agreenent index (R) weighted agreenent index (Rw) S factor (Goodness of

fit) nunber of reflections used determ nation of hydrogen atons

extinction correction maxi munt m ni mum redidual electron density in final

di fference-Fourier cal cul ation absolute structure pararreters 243 10. 7%

]}3 8% 1.001 5868 majority according to the "riding" nodel, nine H atons
rom wat tropically refined fr di fference- Fourier

cal cul atﬁgﬁn%g ggg agﬁe(t%%;) 0.473/-0.614 (e-A'3 )94% 0( 10) Conputer programes
used SHELaEe@6eliiShdexifR)ck, Gottingen, 1990) 0.7

weighted agreement index (Rw) 13.8 %

S factor (Goodness of fit) 1.001

number of reflections used 5868

determination of hydrogen atoms majority according ta the "riding"

medel, nine H-atoms from water
molecules isotropically refined from
difference-Fourier calculation
extinction correction ' 0.00098 (10)
i maximum/minimum residual electron density in 0.473/-0.614 (eA?)
final difference-Fourier calculation

absolute structure parameters 0.0(10)

Computer programmes used

SHELXS 86 (Sheldrick, Géttingen, 1990)
SHELXL 96 (Sheldrick, Gottingen, 1996)
SCHAKAL 86 (Keller, Freiburg 19886)
PLATON (Spek, Acta Cryst., 1990)

The elementary cell is defined by six parameters, namely by the grating constants a, b and
¢, and by the axial angle, namely by a, B, und y. In this way, the volume of the elementary
) cell V. is determined. A differentiated description of these crystal parameters is illustrated in

chapter 3 of Stout & Jensen (see above).

The details for the hexahydrate of the magnesium salt of valsartan from the single crystal
measurements, especially the atom coordinates, the isotropic thermal parameters, the
coordinates of the hydrogen atoms as well as the corresponding isotropic thermal
parameters, show that a monoclinic elementary cell exists, its cell content occurring from

four formula units Mg # Valsartan « 6 H,0 .

Given the acentric space group C2 determined from the single crystal X-ray structure
determination, a racemate is ruled out. Thus the enantiomeric purity of the S-configuration

for the crystalline hexahydrate of the magnesium salt of valsartan is proved.



SHELXL 96 (Sheldrick, Gottingen, 1996) SCHAKAL 86 (Keller, Freiburg b9§§N 2005
-PLATON ( Spek, Acta Cryst., 1990) The elenentary cell is defined by s’ F
paranmeters, nanely by the grating constants a, b and ¢, and by the axi al
angle, nanmely by a, E3, and y. In this way, the volune of the elenentary
cell V. is determned. A differentiated description of these crystal
paraneters is illustrated in chapter 3 of Stout & Jensen (see above). The
details for the hexahydrate of the magnesium salt of valsartan fromthe
single crystal neasurenments, especially the atom coordinates, the

I sotropic thermal paraneters, the coordinates of the hydrogen atons as

vel | as t FebledPrilusysirs the mastehapoe. thdhematershsarmtipa cslosspga tupgtonot
monocl i ni &.@@8%@@%@; fs%aégﬁ‘%éosfg.gﬁbéeﬁpﬁggﬁ&.um%wawamefxa rafeC4H

d
formul a uni rtan acentric space group C2
det er m ner trpmmotdhd 4shawgs é¢h)cMpstiallowing aycles otichanges inleslativei muoidynaresshown:

racemat e | uled. aut. .pmeric purity of the S-configuration
for the c?@'gba%(‘t?gnglé:?efg%%r%[égjvgﬂﬂﬁ%&gggnesi umsalt of valsartan is
proved. 10 JAN 2805 -22 Table 10 illustrates the mass change, i.e. the
wat er absorption or loss as a function lative humdity at 25C for a

f
sanple of 9 fal%%(ii(ﬁydrate and for a period of 4
hour S ( h r ¢ \l - r"i‘ﬁ -.," N T D 5 %) .
40-90; 9¢ 4 :
f~Cuiril 7700y T ~F~~TT T C W ~~Xqqf. K I (B2 L S
Yow, ©..ofe.n L= L o~ = [N S Itisti4d ~ yf 4
! 50 0.14 0] -4.3
60 0.19 10 -0.79
70 0.25 20 -0.14
80 0.41 30 -0.05
g0 0.568 40 0.02
80 - 0.32 50 0.09
70 0.22 60 0.14
60 0.14 70 . 0.20
50 0.08 80 0.28
40 0.16 90 0.51
30 -0.03 0 -3.68
Y 20 -0.07 (starting value) -0.01

The measurement error of this sorption method based on thermogravimetry is about 0.1%.
Therefore, the hexahydrate of the magnesium salt of valsartan under the conditions
employed, which‘ are realistic from a pharmaceutical-galenic point of view, shows weak,
reproducible water absorption or water loss in a range of 20 to 80% relative humidity. This
is surprising to a large extent, since the hexahydrate, which has incorporated about 19%
bound water in the crystal structure, reversibly absorbs or releases water even at extreme
values of relative humidity and is relatively insensitive at an average range of relative
humidity. This characteristic enables an uncomplicated physical-chemical process to be
developed and allows a choice of the best dosage forms for the patients.



~Nl .~ ~~~_ W.4+ f'.pF,+ ;'K Y ~O0%',:,..-:i."... .fem "tU"'4% | :
1l =~n6a. nY~~F (e 5+ .,-~s".s~L ~"jt .w.~".y ; 400.06uC .-~ |irﬁ .MN\NZD%
-itertt 22,04 0 liL.rwo. .1 10-0.12 500.140-4.3 600.1910-0.79

700. 2520- 0. 14 800. 4130-0. 05 900. 58400. 02 %00. 32500. 09 700. 22600. 14

-600. 14700. 20 500. 08800. 28 400. 16900. 51 3G=0. 030- 3. 68 20- 0. O7(starting

val ue)-0.01 The measurenent error of this sorption nethod based on
thernogravinmetry is about 0.1 % Therefore, the hexahydrate of the

magnesi unTisakkceptionall ssabiitaiof thedeaghésuromatliof valnartare gsbesially, thatiiexhhydrete

realistic froma pharnmaceutical -gal eni c. paint. Qf .vi sh

repr oduci meéeq%tpg}%rcgﬁo\g%t]ebmag@?m g%é’ﬂ%“ﬂ” rrﬁ%ggnflwq%stﬁ alﬁ\év%esoef’ %w}’\a@e‘?g goAent of
rel ative {NeRedbhydratddighe nfaghebiir SAINGF Valsaatahaegeing doastant bothde anhpen
hexahydrate, which has incorporated about 19% bound water in the crystal
st r uct ur econtaingr anthina serled paIPgHler it dQWVeRISat 48V ANt/ Sex fel e %F')éés of
relative humdity and is relatively insensitive at an average range of
relative humdity. This characteristic enables an unconplicated
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towards water may al so be shown in stability tests In these, the water

content Ofn addition, an improved dissolving profile in a tablet can be assured. In studies of the
dissolving profile, it was established that the magnesium salt, especially the hexahydraté

! thereof, is released by 100% from a film-coated tablet within 15 minutes.

In addition, the magnesium salt of valsartan, especially the hexahydrate thereof, shows an

advantageous compression hardness profile.

Calcium/magnesium mixed salts of valsartan also have advantageous properties, for
example uniform crystal conglomerates may be produced. These may be advantageously

used in the galenic formulation.

The intrinsic dissolving rates of the di-potassium salt of valsartan at pH 1, pH 4.5 and pH

6.8 show improved values over those of valsartan.
’ A further object of the invention is the preparation of the salts according to the invention.

The salts according to the invention, including amorphous or crystalline forms thereof, may

be prepared as follows:

To form the salt, the process is carried out in a solvent system, in which the two reactants,
namely the acid valsartan and the respective base, are sufficiently soluble. It is expedient
to use a solvent or solvent mixture, in which the resulting salt is only slightly soluble or not
soluble at all, in order to achieve crystallisation or precipitation. One variant for the salt
according to the invention would be to use a solvent in which this salt is very soluble, and to
subsequently add an anti-solvent to this solution, that is a solvent in which the resulting salt

has only poor solubility. A further variant for salt crystallisation consists in concentrating the



t he hexahydrate of the magnesium salt of valsartan remains constant both

-an open container and in a seal ed anpoule after four weeks at 40C ahd i&&’?ﬂ
relative humdity. Omng to the advantageous crystallinity of the magnesium
salt, especially the hexahydrate thereof, this salt is suitable for
“pressing directly to form correspondi ng” ?éblet formul ations. In addition,

an i nproved dissolving profile in a tablet can be assured. In studies of

the dissolving profile, it was. established that the magnesiumsalt,

especi al IgaitsbRitiBRXRARIMMAPR byt Meripgf if né@esrsafya@md réduckAPreésins) & Hy digwigoat ed
tablet within 15 mnutes. In addition, the gnesi um salt of val sartan,
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har dness ! dRSYES WA HCHGE RaLiéd Rr nyataaidpatidhso have
advant ages(%us B&%e@tglgwg e‘?(arrp re unlglf oram crysft\zg congl orrler ates may be
produced. These may be advant ageously used in the galenic fornulation. The
intri nsi G %ﬁ%] 1 f [ t
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i nvention, The salts according to the invention, including anorphous or
crystalllvﬁ% For ms thereof, may be prepared as foIIows: To formthe salt,

t he process is carried out in a sol vent system in which the two reactants,
nanel y t rta he.res ti,ve bas fiiciently.

Colubl . The Faicalptiahsa A RlESusrtBRy B Eptlie RO bt ¢ ne
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achieve crystallisatio pitation e variant for t al t

accor di nds%/RfoPHéaciem%rf[']’ gh Eﬁyh "elfeerss &%E@Cﬂegolf’% etMeWﬁf gH”ﬁ?fﬂor%al t is
very sol ubtrehydsfirdr) an8UlisCalRads/ eapistially pmtdne; Blexamd of Bepthhs, sol ution,
that is a solvent in which the resulting salt has only poor solubility. A
further variant for salt crystallisation consists in concentrating the 1 0

JAN 2005 T@ﬁrJdu&@h?d@CHsUbldi&sm\ﬁng” afkeiyBlaisipy Precddsng used imMeLE69ar, br b NREr-
reduced pressur s| ow evaporating the solvent, e.g. at room

e,
t enper at Lﬁ%l"'b@t'r}%ﬁ%%é%ﬁ{@”vﬁ' #fSShe addition of seeding crystals, or by
setting up water activity required for hydrate formation. The sol vents that

may be used are for exanple C, -C5-al kanols, pref erably ethanol and
i sopr opanbt® d'§§°'V\!€9Ia”Q§0@fa"¢§9’JQJIP'§’ICE§ﬂ ReDarAsienssAdn 13ibl y acet one and

m xtures her\e@éarwntéhd twataebropme Bdtel £r8lbré f‘;frﬂ tb Qlre8@ldn if W&bﬂir&bl?%k&n nay

be for exarrpl e C3-Cr-al kéﬁenltrl especi al acetonitrile, esters,
espeC| al | §PNeaining. enorBisESHelbxy | i ¢ aci d- C, - C5- aI kyl ester, such as ethyl or

(ii) the solvent system is concentrated, for example by heating, if necessary under

reduced pressure and by seeding with seeding crystals or by slowly evaporating, e.g. at
room temperature, then crystallisation ur precipitation is initiated and

I (i) the salt obtained is isolated.

In the dissolving and crystallising process, the water-containing, organic solvent system
employed is advantageously a mixtures of alcohols, such as ethanol, and water, or or alkyl-

nitrile, especially acetonitrile, and water,

The equilibrating crystallisation process for producing hydrates is characterised in that
(i) valsartan and the appropriate base are added to a water-containing organic solvent,
(i) the solvent is concentrated, for example by heating, if necessary under reduced

" pressure or by slowly evaporating, e.g. at room temperature,

(i) the residue of evaporation is equilibrated with the required amount of water by



|
i sopropyl acetate, di-(C, -C5-al kyl)-ethers, such as tert.-butylnethyiﬁtigﬂ,zmﬁ
furthernore tetrahydrofuran, and C5-C8-al kanes, especially pentane,! He ety
or heptane. To produce hydrates, a dissolving and crystallising process is
used in particular, or a water- equilibrating crystallisation process. The

-di ssol ving and crystallising process i s“@Raracterised in that (1) valsartan
and the appropriate base are brought to a reaction in a preferably water-
contai ning, organic solvent, (ii) the solvent systemis concentrated, for

exanpl e bya)heatdpemdingftheesgssasevapdeition] whidh élagvagssgootsgrudll armeest which
W th seediﬂi; créstal S or bry, sl ow evagorrti ng, e.g. at roomtenperature,
then crys® ‘!’qné p$ sAMevale ell Y1 8 rPB?\at SOVENE Pat ed and (iii) the salt
obtai ned {1 i pplelMBratihg tHdWakt sxQssiimthePsuheityst al | i sing process, the
wat er - cont ai ni hg, organic solvent system enployed is advantageously a

m xt ures @hergbydme) and bltie exdstiog loradfed waterispiEsentan agruagtiRyin Whigh thie|veater
especi al | y; G : . il .al.li sation
process f}(éi'rs’gp{;)lrgtg)gumctli.'%g(;D ' ynéélg@\é%mitaglac%grgggf gqudergéﬁﬁ(?%é? ﬁ%%}’%\?gl sartan and
t he approfiv) athe $aiksebtained indideldtedo a wat er - cont ai ni ng organi c solvent, (ii)
the solvent is concentrated, for exanple by heating, if necessary under
reduced pressure or by slowy evaporating, e.g. at roomtenperature, (iii)
t he resi difbesbivenbgysteam veed as thequater-bortamihgwrghniciselvestjadvantagaoosiyt of
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in an appwaperi ate solvent or (b) by equilibrating the water excess in the
sol'vent; whereby in a) and b) the existing or added water is present in a
quantity in which the water dissolves in the organic solvent and does not
folr m an  adgi atdp@cmlaé@h@leeiht fansuiiibrationiie, fepbkarable pamester lsudhsaé ij-eﬁ-alk'ﬁhe- |
sol vent system used, as { t er-cont gi ni,ng or.gani c sol vent vant ageousl y
conpri ses °ff P&C'%g"gjiaﬁﬂg%éera?%‘?@lﬁg F"ﬁ'ﬂ%‘l‘?t & pra togﬁﬁéfﬁglaé,dﬂgﬁ%éti ally
et hanol , angiketstiecespedinliaRRERPE] ate sol vent for equilibration is, for

exanpl e, an ester such as C, -Cr7-al kane- carboxylic acid-C, -C7-al kyl ester,
especially ethyl acetate, or a ketone such as di-C, -C5- al kyl ketone,

especi al | yhaegumbrtion process is notable for example for its high yields and outstanding
reproducibility.

When producing the mono-alkali metal salts according to the present invention,
predominantly amorphous forms are obtained. On the other hand, the di-alkali metal salts
and alkaline earth metal salts of the present invention may also be obtained in crystalline
form and are in the form of hydrates throughout, from appropriate solvents that are

J conventionally used in production processes, such as esters, e.g. C,-Cr-alkanecarboxylic
acid-C,-Cy-alkylesters, especially ethy! acetate, ketones, e.g. di-C,-Cs-alkylketones,
especially acetone, Cs-Cr-alkynitriles, especially acetonitrile, or ethers, e.g. di-(C4-Cs-alkyl)-
ethers, such as tert.-butylmethylether, also tetrahydrofuran, or mixtures of solvents. By
using.the dissolving and crystallising process, or the water-equilibrating crystallisation
process, the defined hydrates, which are present in crystalline and in polymorphous forms,
may be obtained reproducibly.

The preparation of the hydrate-free bis-dialkylammonium salts of the present invention is
advantageously effected in one step by using an appropriate solvent which is optionally

mixed with an antisolvent. In this way, crystalline salts are obtained.



The equilibration process is notable for exanple for its high yields ﬁnﬂAN 2005
.outstanding reproducibility. Wen producing the nono-al kali netal L
according to the present invention, predom nantly anorphous forns are
obt ai ned. On the other hand, the di-alkali netal salts and alkaline earth
-metal salts of the present invention nayz@rso be obtained in crystalline
formand are in the formof hydrates throughout, from appropriate sol vents
that are conventionally used in production processes, such as esters, e.g.

C -Cr-al kaa%qarebmevémmo axd Salfslof@He ptdsghemierition & pbwinéd in @hbiphoas edrat e,
ket ones, e.g. di-C, -C5-al kyl ketones, especially acetone,

C3- Cr7- alkylnltrlles especially acetonltrlle or ethers, e.qg.

di - (C, - CoTRb KYddesséd %@?&mnﬁd@ﬁlts@re%ﬂé\klse% e\éksﬁ@ﬁth& |p€és|’é‘h't inveh&eén.

tetrahydrofuran, or mxtures of solvents. usi ng. the dissolving and
crystallising process, or the water-equili br ating crystallisation process,

the defi n?ﬂe%@e/ %E ip ﬁltmhfﬁeéé&o? | é?d]ﬂr'he' iRv&itibRizAs bbRnadr kRamglesypr phous

f orns, ed reproduci e preparation of the hydrate-free
bi s- di al kyléaMBmguhe agid alssrtanithna bass corespendingrio the r%@eawee@i@nsﬂws
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t he i nventtids aadehm’ohantreaﬂmbomtmaepbmdsy neutralising the acid val sartan
with a base corresponding to the respective cation. This neutralisation is
suitably effected in an aqueous nedium e.g. in water or a m xture of water

and a sol opypdtaliigation éépeodlly@lftlﬁnalkahnﬁwaﬁhssﬁltu’qldmtéé]aﬂeffacmahrewatéimlrtaa with
e converted.into ot her Its eit treati

weaker bases h wth

st ronger 885%%”506/“ g‘&t'mt' WEUGh GRpSiEts @ water gad 3 83? ?fgtﬁr%h‘”r%? H&S#ﬁ? R ot her

b?fses gr yahrlly hristitlewithesnes i.al hot t%lci nbh@\?ﬁr kﬁbl arealeahéwsufsalats rhgaadles, is

effected In water or an aueo medi um ich.c s, of water,
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sol vent may al so he Bresent in | OVE conc(iﬂ:ér tbons
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pl ace i n syppemsi ons, or if valsartan is sol ubI e in the ot her sol vent

conponent, in a sol uti on.
In one embodiment, for example to produce tha calcium salt of valisartan, an aqueous

! solution of valsartan is neutralised with a calcium hydroxide solution at room temperature

and the solution is left to crystallise. In a preferred procedure, crystallisation is effected
from a solvent mixture of water/ethanol, the ethanol proportion amounting to ca. 30 to 50%
by volume. In an especially preferred form, crystallisation is effected in a closed system by
transporting through a low temperature gradient (especially 1-2°C at 40°C) in 30% by

volume of ethanol.

In a preferred variant, crystallisation may be optimised, e.g. accelerated, by adding at least

one seed crystal.

The salts according to the invention may be used e.g. in the form of pharmaceutical
preparations, which contain the active substance e.g. in a therapeutically effective amount



I'n one enbodinent, for exanple to produce tho calciumsalt of val sarjt@njANaRQ(s
-agueous solution of valsartan is neutralised with a cal ci um hydr oxi de
solution at roomtenperature and the solution is left to crystallise. In a
preferred procedure, crystallisation is effected froma solvent mxture of
-wat er/ et hanol, the ethanol proportion armRimting to ca. 30 to 50% by
volume. In an especially preferred form crystallisation is effected in a
cl osed system by transporting through a |ow tenperature gradi ent

(especi al byink-=fivébuddisicd, dpB&iatogRELNEn Bfphaimi@dealticallyacaepabloatarsst, for
variant, crystallisatjion may be optim sed, e.g. acce|erated, by adding at

| east on@x&BRIG WHan KorganieoseuaBicasigratiorgjonally@ire 'I‘H@Pﬁqrm‘?c%‘d' %% used
e.g. in taecé‘gp@mb QbR Ak e RUitaBle foPERBA .5 818l oVphrehtetanidmiRistraforct i ve
substance e.g. 1n a therapeutically effective anount 1 0 JAN 28U5 -27 of
the active substance, optionally together with a pharmaceutically

accept abl 6 &enfibn rdidtes ¥ SABLES W & BndfhndABAEH BbipBLIGH, $3PEGalySAld Sorer
optionally al'so I'rquid pha naceu{lca y accepta Ig carrier, ichi1s

sui t abl e Hosagenumt, aireferbly fopped! adoninigteationt eptidnalyitegether withiaopharmageutically

i nvention_rel ip. particular to a pharmaceutical conposition, especially
in a soli SCC%Pg%bggé’aﬂh‘%p't, preferably for oral adm nistration, optionally
together with a pharmaceutically acceptable carrier. Pharnaceuti cal

preparatiqns of this kind be,used, for , ex I i d
Pr ent ment Poprireled e eparaliG Crold ek bHBERLS: omeld Ba g PRENTES AR
AT, receptreatri@n of diseapéeomacahditions avideh map detintibitesiddyeldoeldnhd them T hreceptoufor
consisting of (a) hypertension, congestive heart failure, renal failure,
especi al | §XEWP ic renal failure, restenosis after percutaneous

transl um @Etgiséﬁbﬁidﬂtbﬁlaftidn s_@l@dte!dﬁﬁdn;iM@l@upfcbﬁéist&@dfgary grter yx bypass
surgery, atheroscl erosis,, I nsulln resistagnce and S, rome, A, | etes
mel I'itus &%/)pe hi?%?ié%‘?’bﬁong?%'ﬁﬁPéﬁﬁtfﬁ’ii‘,re'rféﬁ%fﬁa 4P ‘?ﬁpé?'%g‘( ﬂ?rOEWr’SHSJ%ﬁEﬁaI
failure, hyfehdyis aiteh sdrtutanédtiswednsiitihal Angispidsy, andireétanedis anted drpnary artery
coronary heart diseases, hypertension in the elderly, famlial

dysl i pi de®YB2$R$EP¥nsi on, i ncrease of formation of collagen, fibrosis, and

renodel i ngb) f ekh&rvbdigrobiPREbIRNRRErCE RNdRYyAbiohRy R dixlsetes fretitudfypb 2¢ obesity,
combi nat i on%1h all these di seases or . condg tions assocjated wi.th or. without
hyper t ensi"§ _,'OP@}hyeFﬁi@E F?é'Pfeale'Q:lfgf‘mfb'fel"Bh a\',lx'ﬁehhmotw'i"ﬁﬁm' SHOB&! PaRi on, (d)
hyper | i pi Wcardimmrdﬁbﬁgmp&&bﬁ@rmrfbanaiiéfe%rs@&qh@éﬂ@mﬁoramhe elderly, familial
hyperchol esterol em a, and (e) glaucoma. X . \
dyslipidemic hypertension, increase of formation of collagen, fibrosis, and remodeling
following hypertension (antiproliferative effect of the combination), all these diseases or
conditions associated with or without hypertension;
(c) endothelial dysfunction with or without hypertension,
| (d) hyperlipidemia, hyperlipoproteinemia, atherosclerosis and hypercholesterolemia, and

(e) glaucoma.

Primary usages are for the treatment of high blood pressure and congestive hean failure, as
well as post-myocardial infarction.

The person skilled in the penrtinent art is fully enabled to selebt a relevant and standard
animal test model to prove the hereinbefore and hereinafter indicated therapeutic

indications and beneficial effects.

The pharmaceutical activities as effected by administration of representatives of the salts of
the present invention or of the combination of active agents used according to the present



Primary usages are for the treatnment of high blood pressure and congestive
-heart failure, as well as post-nyocardial infarction. The person sﬁiglﬂm 7005
in the pertinent art is fully enabled to select a relevant and standard

ani mal test nodel to prove the hereinbefqre and hereinafter indicated
“therapeutic indications and beneficial "é¥fects. The pharnaceuti cal

activities as effected by admnistration of representatives of the salts of
the present invention or of the conbination of active agents used according
to the prpsenionlcdh JABeROASratdd eld) by isirycar@apbrading phashaclayicat ngpdelsykneminng

correspondi phar macol Qgi cal no S, .known .in the tinent, art he
person sk "Bgtﬂ’eﬂﬁ‘egﬁégpgﬂf* iPRETPN %ﬁ{‘edi'g %?%P?W”%mé& '38&{3'03@?%&0 s¢leq 8 evant
ani mal t egdievEpdghintd? tdlt vRiel 1HEpraes e hsieMbefcrs dnb dlesdingftdranditadt eadrageutic
therapeutic_ indications and beneficial effects. These beneficial effects

can, for BWigafers andbeRHGAEHSESd in the test nodel as disclosed by G
Jeremc et al. in J. Cardovasc. Pharmacol. 27:347-354, 1996. For exanpl e,

the val uabl e potential of the salts or conbinations of the present
i nvent i onThese bensiicil elfeetsican. lanaxamplg: ke demenstigted &y tiedest megel@as dsclesed be

found usi B9d.08rén%'e‘92§f. 0, G bovdBRABhar déﬂ)é%ﬁﬂ-%,'@gbhe study to be

performed,” permanent coronary artery occlusion (CAO in rats is used as a
nodel of acute nyocardial infarction. The experinents are carried out with

5 treatne SyGh er i 0, ' : : :
ani s TR E VARG R B e B R S ine B ARFIRNES for
opt i onal | the Za@rtion =l treatmeot o mgocavdiahiefguctenaran henfoeintdiusingthe folovimatest on
partner. F%‘é')rdie g the study follow ng variabl es are neasured: i nfarct size
LV chanmber vol'ume interstitial and perivascul ar collagen density in spared
LV nyocardium COL-1 and COL-I1l protein content in spared LV nyocardi um by
West ern bl ot cardi onyocytes cross-sectional area and length in sections
of LV nyoStudk desianpl asma concentrations of renin and al dosterone urine

concentraj] i3 idySRHPBridHeASSEMERRRHcAoARS dHeANEcclusion (CAO) in rats is used as
a model of acute myocardial infarction. The experiments are carried out with 5 treatment
groups characterized by following features:
» sham-operated animals
* CAO + vehicle
* CAO + a salt according to the present invention,
optionally
* CAO + a salt according to the present invention + a combination partner.

During the study following variables are measured:

s infarct size

e LV chamber volume

s interstitial and perivascular collagen density in spared LV myocardium

» COL-l and COL-ll protein content in spared LV myocardium by Western blot
* cardiomyocytes cross-sectional area and length in sections of LV myocardium
*» plasma concentrations of renin and aldosterone

* urine concentration of sodium, potassium and aldosterone

* blood pressure in conscious animals

* LV and carotid blood pressure in anesthetized animals.

Methodology



bl ood pressure in conscious aninmals LV and carotid bl ood pressure in

.anest heti zed ani mals. Methodology 1 0 JAN 2,905 -29 Infarct size: Si X JAN Zf}[]h
pmthick transverse histol ogi cal sections of the left ventricle are SQ ai ned
with nitroblue tetrazoliumand acquired by a B/WXC-77CE CCD vi deo canera
.(Sony). The resulting image is processedn a KS 300 i mage anal ysis system
(Carl Zeiss Vision) using a software specifically devel oped (Porzio et

al., 1995). A single operator blinded to treatnment interactively defines
the boundgyh@s sRe: td1g hﬂﬂ#&k%%lk%&%‘lﬁétol%giéb%ﬁctlaﬁ@o“ﬂ@ Ibi{ antptiehraRmean
each section is sem automati cal i denti he area of unstai ned

ventri cul arlh niteadbluee teWheolllmbamd\ac@JI@lﬁﬂth@Bi’Wa?@V 765 @GPatdes gagperadSpny). The
conponent t
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it ast ol o BySTRCuEN| aitindeits Bapn S of fq PR ARLNSseeioh Iy atenen
(LV) and eaétesddtion isveémiattorhdtizaly glentifiehas lhtela?eabéussipmedt\/ehwcmrgmm The
| onger di angat er is rreasaﬂ secti,ans ,are

Load e o BoRvaE A emateAl Saicytirds Tof S adbendry ol gl st i oot

quantify @a¥ &HaPrBERCIERSMCINREEeBetéa, affakcted BY willldhdvissigiLvansipaederdf | mage
anal ysis routine. Interstitial coI | agen deposition in LV is evaluated on

Sirius re@ecelichageraeters fizigial gl al -automat ed i mage anal ysis routine
(Masson et al., 1998). Collagen content in LV spared rryocardi um LV tissue

in the spared nyocardiumis honogenized, subjected to PAGE-S
el ect r ophbigtelogyarideastscare fisbd it sit byriesograde pedesionwis éwffem‘hﬁéorm%epret s

are exposgﬂ ! el éﬁto@ﬁy P\?qh@ﬁnon' of®.5 MAREI. tAﬁé} é!xafu@ﬁ th& Rl 14 gﬂﬁ ahdor
type |11 |serum imary anti bodi es are recogni ze
secondar ytmmftree)wan ef;tl'temghhgamtedletane aenwteinewsmg@*ria\( longe( digmedert ragmswzpe

) or LV
c)hanber v%h%acsa?ge'( Cl[q, h% émggﬁeﬁ%%regﬁ'%eﬁlﬁgﬁ Bhﬁgﬁg&?gl e W&?’gh%n Ive
fixed i n Epamimktion andéo qaamyxdcmsiicamyacytﬁselswseoaqmﬂl\aa%awﬁhtacsemifantma%th ed

v Prner T AR RS, 1 OalPBhe couRdh debobfiRfid Bt Bhuni@l chysiide FREPLT,

in two 1- stairtdui sﬂctubmawﬁkxerssmi-aslmmedsmag@anwsm hautinadMaaseh eha., 4peg). of t he

ventricle (Jeremc et al., 1996). The chanber volune is conputed from an
equation integrating transverse dianeters and inner length. 1 0 JAN 2005
- 30 Collagen content in LV spared myocardium: LV tissue in the spared myocardium is

homogenized, subjected to PAGE-SDS electrophoresis and electroblotted onto
nitrocellulose membrane. The blots are exposed to primary antibodies, i.e. rabbit anti-rat
collagen type 1 or type lli antiserum (Chemicon). The primary antibodies are recognized by
secondary antibodies conjugated to alkaline phosphatase (for colagen type 1) or peroxidase

(collagen type Ill).

Left ventricutar chamber volume: LV chamber volume is determined in hearts arrested in
diastole (KCI) and fixed in formalin under a hydrostatic pressure equivalent to the measured
LV end-diastolic pressure. A metric rod is inserted into the LV to measure LV inner length.
The transverse diameters of the LV chamber are measured in two 1-mm thick transverse
sections near to the base and the apex of the ventricle (Jeremic et al., 1996). The chamber

volume is computed from an equation integrating transverse diameters and inner length.



System c and Left ventricul ar henmodynam cs: A mcrotip pressure transducer
-(MI1lar SPC- 320) connected to a recorder (W ndograf, Gould El ectromlﬂcsm i 2005
inserted into the right <carotid artery to record systolic and diastolic

bl ood pressures. The pressure transducer is advanced into the LV to

"measure LV systolic (LVSP) and end-di astdPic (LVEDP) pressures, the first
derivative of LV pressure over tinme (+dP/dt) and heart rate. Non-invasive

bl ood pressure: Systolic bl ood pressure and heart rate are neasured by the

hor mones: SYEPBIG AR ERk Eniie iy AratRyaics: o TubRR matRu S ufof S e RN
col | ect edSP@-3R0corEcteaaNo aNecerddariMihadograf, GeaklEkedirotics)rie insatted lirdb dme right
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(Apex-11 Fonmat
quant i f i eatvanced mho thel lo¢ ta merewieda S)(;Fé@'@dt-MSPQ and lesstiiantolic, ( LEEM’% (p&ﬂsasetSeu n

et al. é@éwst dBHioSR ANY pekBfre FeffPbE]E@PRAL ARchlAi® angiotensin 11 is

determ n w th specific radi ol munoassays (AI doct k-2, DiaSorin and
Angiotensin Il, N chols Diagnhostics). Uine sodiumand potassium are

measur ed Kynfhvisie mbeaﬁrewyre %yanﬂie tﬂ(bdtﬁprb@?l&@idiﬁ: rfeaatna_teyz@]pheaéuae@ay fhe
treat ment, groyps .are,s [ to detect biologically significant

di fferenct@gicu%ﬁrl’?}ﬁ?(gﬁlse%ﬁft“ﬁ i‘ﬂ)t% ) SQEIOUS SRSt at | east 10% of the LV
section area are included in the final analysis. Endothelial dysfunction

is being Gﬁhg g J@n&?éo% Rals Jrﬁ%idﬁﬂlg%?gé'éﬁ{mg{a%%ﬁégé esT% 24-h

endot hel i um p ays e as e sourc vari ous hor no
by-.pr oducwrsme\mq"ﬁctedmobmhglcéﬁf\ledﬂgterwél@ﬁﬂslraﬁame@ntvrmagé@éh@lﬁm'rm a)'ﬁ

i nhi bi ti O&tmctéx&mbhwutoé@e&ws évéhé)d)' §\§Ha¥§t‘e§ t&Hﬁm QAPSIR TS 8.um,

production of anti-oxidants or oxi n al | pr edi sposed
hyper t ens?®¥" %m”ﬁﬁ?%lma?ﬁo'émoﬂﬂ%?q H%é?%ﬁE'f‘ﬁcﬂ?ch'F?%Y‘éhénval id nmodel
for assessctrghiehtca titiectryCofiloaherankl ESAL$G olidateirt biealap981 Erlasialdnalurine

di sf h .
causing. - ARerEiaeRT RSk dhditonsi i SRR Pea LSRRG PR LAGRRE:  on
or fibri n@gastie2sbieforn anglﬁmmtﬁmgeﬁ Hichpls Riagnpsting). Biriner sodiyrPand Pojassiuss ue

factor (Thk. méés‘iﬁé@cﬁh%mmgﬁgmgﬁl vator (tPA), increased adhesion
nol ecul es such M and VCAM increased growth factors 1 0 JAN 20115 -31

such as bFGF, TGFb, PDGF, VEGF, all factors causing cell growth
i nf| amrat Sampkensizef i brosis. The treatnment e.g. of endothelian dysfunction

can be dem) QﬁiHa% gr?!alyilﬂbuﬂ'ﬁ era%hltpe\é{itlﬂgnt &Q%g%os!u?ﬁéigrﬂlto %SFetct biologically

significant differences. Only rats with an infarct size of at least 10% of the LV section area
are included in the final analysis.

" Endothelial dysfunction is being acknowledged as a critical factor in vascular diseases. The
endothelium plays a bimodal role as the source of various hormones or by-products with
opposing effects: vasodilation and vasoconstriction, inhibition or promotion of growth,
fibrinolysis or thrombogenesis, production of anti-oxidants or oxidising agents. Genetically
predisposed hypertensive animals with endothelial dysfunction constitute a valid model for

assessing the efficacy of a cardiovascular therapy.

Endothelial disfunction is characterized by, for example, increased oxidative stress, causing
decreased nitric oxide, increased factors involved in coagulation or fibrinolysis such as
plasminogen activating inhibitor-1 (PAI-1), tissue factor (TF), tissue plasminogen activator
(tPA), increased adhesion molecules such as ICAM and VCAM, increased growth factors



Mat eri al and net hods Mal e 20-24 week-old SHR, purchased from RCC LdtH] JAN 2005
(Fullingsdorf, Switzerland), are maintained in a tenperature- and
light-controlled roomwith free access to rat chow (Nafag 9331, Gossau,
Switzerland) and tap water. The experinent is perfornmed in accordance wth
the NI H guidelines and approved by the Cafton Veterinary office (Bew 161,
Kant onal es Veterinarant, Liestal, Switzerland). Al rats are treated with
the NO synthesis inhibitor L-NAME (Signa Chemicals) adm nistered in

drinki ng ¥edheds KRAFNDEFD, POGFLYECTE ks factma:a@gm@a;@ﬁ geamhynfmﬁmamn andNAVE

cal culated fromthe water consuned was 2.5 ng/kg/d (range 2.1-2.7 ). The
rats can Herosisvi ded into 2 or 3 groups: group 1, control (n = e.g. 40);
Goup 2, a salt according to the present invention; n = e.g. 40); for
testing conbinations Goup 3, conbination partner; (n = e.g. 30? The drugs
are adni nTb@ teatingm edy- |qfnler1dgthﬁllan dysfunetionrandaa demensteted Brthadgllomingat 1

ng/ kg obt CIOR) ﬁ.]gp{erpl S nornotensive rats can be reduced after

treat rrent J according to the present invention (Cerais et al.
1999). Body wei ght is neasured every week. Systolic blood pressure and

heart rat by tail cuff plethysnography 3 and 2 weeks before
starting ﬁlﬁgg”%! 5§§%ndﬂgdat 2 weeks after drug admnistration. WUine is

col | ect edMale20-24 2vechenld Spifs, |ptmchased1fnom ROCepdt (Fallingstiovfi, Bwitkerlanataabol i c)
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N o ontad BT otaRE 4 aafreusd by B ioh FRLTAN Pl e siecre Tor
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20 05 -32 Tﬁb ladh‘ﬁag@rdﬂnl}laoé@ﬁdLNAMEQaB:ULadé'd fro@eks waldr cdheoste wase.5 mg/kg/d
determ nati on by radl oi nmunoassay using a DPC coat-a-count al dosterone-RI A

kit (Bi h(RB8R2Si’t)zerl and). Statistical analysis: Al data are expressed
as nean t SEM Statistical analysis is perforned usi ng a one-way ANO\/A
followed by a Duncan's nultiple range test and a' wnan- Keul s test,

conpar i sofNBERREEA berriviged F‘:%‘?grﬂr S BUPY . grews Iy qogﬂrwi = 8- ABE&HPHP tgy""\'i"allt ue

of | ess tRBatbrlingo tY SredeTBeritionl hsid. ga&d)yfosltmlhblc@mnanensm genent of
regression of artherosclerosis w thout effecting the serum|li Level s

can, for EXRR{FEHEON BRMARIHEITSE-PaB Wi dreong's ﬁ‘émﬁ‘l‘ﬁt?f&ﬁ ingafing U'Eh dBPosed by

H. Kano ebrgssure effect of Ang Il at 1 mg/kg obtained in controls normotensive rats can be reduced

after treatment with a salt according to the present invention (Gervais et al. 1999).

I Body weight is measured every week. Systolic blood pressure and heart rate are recorded
by tail cuff plethysmography 3 and 2 weeks before starting the study and at 2 weeks after
drug administration. Urine is collected over a 24 hour period from rats kept in individual
(metabolic) cages the week before starting treatment and at weeks 4 and 12 for volume
measurement and protein, creatinine, sodium and potassium determination using standard
laboratory methods. At the same time points, blood samples are withdrawn from the retro-

orbital plexus (maximum 1 ml) for creatinine, Na* and K* assays.

Ten rats from each group are sacrificed at 4 weeks for collection of kidney and heart for
morphological analysis. The remaining rats are sacrificed at 12 weeks. Cardiac and kidney
weight is recorded. Terminal blood sampling is performed in 5 % EDTA at 4 (morphometry



al. in Biochem cal and Bi ophysi cal Research Communi cati ons 259, 4141@19AN 2005
-(1999). That the salts or conbinations according to the present invention

can be used for the regression of a chol esterol diet-induced

at heroscl erosis, can be denonstrated u5|n2 the test nodel described, e.g.,
by C. Jiang et al. in Br. J. Pharmnmacol 991), 104, 1033-1037. That the
salts or conbinations according to the present invention can be used for

the treatnent of renal failure, especially chronic renal failure, can be

denonst raét@g)lﬁidn@ (ehe ofht%ktuﬂ?ﬂ&éemscalubadrom geten’n;naﬁbn 6ghen et al. in
Jour nal of
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phar macol ogi cal |y active substances, are prepared in a nmanner known per se,
for exanmple by nmeans of conventional mi xi ng, granul ating, coating, :
di ssol vi ngtatisticglanalysisi ng processes, and contain fromabout 0.1 %to
100% esp I 0%
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pr ophyl axae deetihed statistically sigeificardat nent of di seases or condi ti ons which may
be inhibited by blocking the AT, 1 0 JAN 20(15 -33 receptor. Prinmary usages
are for the treatnent of high blood pressure and congestive heart failure,
as wel | aﬁnmﬁhvﬁmﬁabﬂnegke%mhmf(armemscl'émsns wumutleﬁncmwhleaerelrymrhplcﬁewgo
the use for t ro is and.treatnent of .disease con
my be. | N IPCRARPID) B RFAG R IRC R UPER S BpmeL RePaLe Ly e RaEy py Hhipng 8 "
patient, kN Bﬂbﬁ@n@ah&ﬂrﬁauopaysnwﬂesé@mulcc;nmguﬁluaﬂ‘brtsrm A8 A141991999).
adm ni stered with a therapeutically effective anmount of a salt according
to the invention, optionally in conbination with at |east one conposition

for the trraitABREIObr @&ﬁﬁthawmdcardmij @aasepses:emdmehmmmwdhéd twrshand
di seases |isted herei nbefor hereinafter, The invention

rel ates tBPUeTIME3 shlestgr d'ebﬁ‘ﬁuﬁﬁ%@ foseleresifnfianig dergons Eag]?ﬁ’ HF'H&H@B tgst

salt of thRder&sRhbed B/gNbY @ JRhgich aR ¢ Br.JaPBadn4dor(Mege Bt 04,a1d3B- Ba7ept abl e
salt thereof in conbination with at |east one conposition for the

treat nent of cardi ovascul ar di seases and rel ated conditions and di seases

as |istedthgrgktRBRS 6F SorAbinBRSIR dtabidiig tthelpreseaameﬁmec@ phassa e cal |y
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32: 87-95 (1998).

5 The present pharmaceutical preparations which, if so desired, may contain further
pharmacologically active substances, are prepared in a manner known per se, for example
by means of conventional mixing, granulating, coating, dissolving or lyophilising processes,
and contain from about 0.1% to 100%, especially from about 1% to about 50%, of
Iyophilisates up to 100% of the active substance.

The invention similarly relates to compositions containing the salts according to the

invention.

The invention similarly relates to the use of the salts according to the invention preferably
for the production of pharmaceutical preparations, especially for the prophylaxis and also
for the treatment of diseases or conditions which may be inhibited by blocking the AT,



acceptabl e salt thereof, are |ikew se objects of the present invent |1o[]1 JANEQ0R
-conbi nation may be made for exanple with the follow ng conpositions,

selected from the group consisting of a: (i) HMG Co-A reductase i nhi bi t or

or a pharmaceutically acceptable salt thereof, (ii) angiotensin converting
~enzynme (ACE) Inhibitor or a pharnmaceuticagly acceptable salt thereof,

(ii1) calciumchannel blocker or a pharmaceutically acceptable salt

t hereof, (iv) aldosterone synthase inhibitor or a pharnaceutically
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endopept itgiage, 4" WEl BEBbst-mdddrtial intarction. phar maceut i cal |y accept abl e salt
thereof, (vii) endothelin antagonist or a pharmaceutically acceptable salt
thereof, (viii) renin inhibitor or a pharmaceutically acceptable salt
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group co [ ng atorvastatin, cerivastatin, conpactin, dalvastatin,

di hydr ocorjeded conditidnsi ardbdiseases, listeduhaseinbefore of heraibeser. n, pi tavastatin,
nmevastatin, pravastatin, rivastatin, sinvastatin, and veI ostatin, or, in
each case, a pharmaceutically accept able salt thereof. Preferred HVG Co-A
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The combination may be made for example with the following compositions, selected from
the group consisting of a:

() HMG-Co-A reductase inhibitor or a pharmaceutically acceptable sait thereof,

(iiy angiotensin converting enzyme (ACE) Inhibitor or'a pharmaceutically acceptable salt
thereof,

(i) calcium channel blocker or a pharmaceutically acceptable salt thereof,

(iv) aldosterone synthase inhibitor or a pharmaceutically acceptable sait thereof,

(v) aldosterone antagonist or a pharmaceutically acceptable salt thereof,

(vi) dual angiotensin converting enzyme/neutral endopeptidase (ACE/NEP) inhibitor or a
pharmaceutically acceptable salt thereof,

(vii) endothelin antagonist or a pharmaceutically acceptable salt thereof,

(viii) renin inhibitor or a pharmaceutically acceptable salt thereof, and

(ix) diuretic or a pharmaceutically acceptable salt thereof.



enal april, enaprilat, fosinopril, imdapril, lisinopril, noveltopri 1 ?ﬂ[ﬁ
.perindopril, quinapril, rampril, spirapril, tenocapril, and trand IaA’?‘NI S
or, in each case, a pharmaceutically acceptable salt thereof. Preferred

ACE inhibitors are those agents that have been marketed, nost preferred are
‘benazepril and enalapril. The class of €GBs essentially conprises

di hydr opyri di nes (DHPs) and non-DHPs such as diltiazemtype and

verapam | -t ype CCBs. a JAN 2005 -35 A CCB useful in said conbination is
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the group R ]"ﬁvpﬁdnﬁ? Ing GRRIR$te{gh i blog ‘enyl ami ne, diltiazem fendiline,

gal lopam |, mbefradil, anipam|, tiapam | and ver apam' |, and in each
case, a phar maceut i Callé'/y accept abI e salt thereof. n(.ﬁ;? se, CC%@ are

t her apeut iTbaldiass @l EMGEagA reauciase; DNDIRIE Camerives C%m'?(?” 3] B9 s or
anti - ar r yERae) 6 fHGis. FBF @{a?ﬁdms%% ﬁ@ﬁﬁélrﬁ@eﬁdﬂtﬁ@b@mp@unag {Hak arem
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or a phar %g&tl cally acceptable salt, especially the hydrochloride,

t her eof . O0St erone synt hase i nhi bi tor is an enzyme that converts
corticosterone to aldosterone to by hydroxylating cortocosterone to form
18-OH-cortj ¢ r COf ss of
al dost or ol GYREINE TRk BRISres obliG e PR Aot hEleBRen HARLAZE,
of hypertemmgt@refandd tsrfluvastytnabd@sttaarasmtmmrcmrqaphsese tmpiharma@eutlfwlv and non-
steroidal ald séer one s% fthase inhibitors, the |ater being nost preferred.
Pr ef er enc &P PSS 88 mer ci al |y avail abl e al dost erone synt hase |
inhibitors or those al dosterone synthase i nhibitors that have been
approved t.he he Ith uthoritie d er )
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ar omat ase rhdthbdidrane trexenans bhcungestive hearetaitvecase where applicable, a
pharmaceutically acceptable salt thereof. The nost preferred non-steroidal
al dost erone synthase inhibitor is the (+)-enantionmer of the

The class of ACE inhibitors comprises compounds having differing structural features. For

example, mention may be made of the compounds which are selected from the group
consisting alacepril, benazepril, benazeprilat, captopril, ceronapril, cilazapril, delapril,
enalapril, enaprilat, fosinopril, imidapril, lisinopril, moveltopril, perindopril, quinapril, ramipril,
spirapril, temocapril, and trandolapril, or, in each case, a pharmaceutically acceptable salt

thereof.

Preferred ACE inhibitors are those agents that have been marketed, most preferred are

benazepril and enalapril.

The class of CCBs essentially comprises dihydropyridines (DHPs) and non-DHPs such as
diltiazem-type and verapamil-type CCBs.




hydr ochl ori de of fadrozole (US patents 4617307 and 4889861) of for e[f m;p 005
-JAN 20U5 -36 HCl A preferred steroidal al dosterone antagonist is epl e’ Z
of the formula O 01( or spironol actone. A preferred dual angi otensin
converting enzyne/ neutral endopetidase (ACE/ NEP) inhibitor is, for

~exanmpl e, omapatrilate (cf. EP 629627), f.ggdotril or fasidotrilate, or, if
appropriable, a pharmaceutically acceptable salt thereof. A preferred

endot hel i n antagonist is, for exanple, bosentan (cf. EP 526708 A),

furth t nt
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structure may be
t aken frorcﬁ(&% Shaq ?%ﬁept%jcﬁ?%&“ Bg'npfﬁ%ﬁ%r%’&%gﬂ\%gck I>/ndex
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manuf acture and test the pharmaceutical indications and properties in
standard test nodels, both in vitro and in vivo.

Aldosterone synthase inhibitor is an enzyme that converts corticosterone to aldosterone to

by hydroxylating cortocosterone to form 18-OH-corticostarone and 18-OH-corticosterone to
aldosterone. The class of aldosterone synthase inhibitors is known to be applied for the
treatment of hypertension and primary aldosteronism comprises both steroidal and non-

steroidal aldosterone synthase inhibitors, the later being most preferred.

Preference is given to commercially available aldosterone synthase inhibitors or those
aldosterone synthase inhibitors that have been approved by the health authorities.

The class of aldosterone synthase inhibitors comprises compounds having differing
structural features. For example, mention may be made of the compounds which are
selected from the group consisting of the non-steroidal aromatase inhibitors anastrozole,
fadrozole (including the (+)-enantiomer thereof), as well as the steroidal aromatase inhibitor

exemestane, or, in each case where applicable, a pharmaceutically acceptable salt thereof.

The most preferred non-steroidal aldosterone synthase inhibitor is the (+)-enantiomer of the
hydrochloride of fadrozole (US patents 4617307 and 4889861) of formula



The corresponding active ingredients or a pharmaceutically acceptabbpgsﬁutﬁmﬁ
.thereof may also be used in formof a solvate, such as a hydrate or

i ncl udi ng other solvents, used for crystallization. 1 0 JAN 2[11)5 -38 The
conpounds to be conbi ned can be present as pharnaceutically acceptable
-salts. If these conpounds have, for examgd e, at |east one basic center,
they can formacid addition salts. Corresponding acid addition salts can
al so be formed having, if desired, an additionally present basic center.
The conpounds having an acid group (for exanple COON) can also formsalts
Wi th bases. In a at i on Rof, the present invention |ikew se rel ates
to a "kit- Y=}, in the sense that the conponents to be
conbi ned actordi ny At i nvention can be dosed independently or
ations with distinguished anounts of the
conmponents, i.e. or at different tine points. The parts of
the kit of parts can then e g7 be adm nistered sinmltaneously or
chronologically stagifdred, that is at different tinme points and with equal
or different tinme intervals for any part of the kit of parts. Preferably,
the tinme intervals are chosen such that the effect on the treated di sease

diti i ' f the . is | t he effect
Chat voul & BrsB A REa B B3t 2BRebNaH SBlriee ArE e nt . The
invention furthernore rel ates %o a comerci al package conprising the

conmbi nation according t resent invention together with instructions
for sinmultaneous, separatle or | sequential use. Dosagi ng nay depend on
various factors, such as 'mogeCof application, species, age and/or

i ndi vi dual conditi on application, the doses to be adninistered

daily are betweeno):c d 10 ng/ kg, and for warm bl ooded animals with
a body wei ght_ef~ca~Z) Kg,—Tpreferably between ca. 20 ng and 500 ny,
especial ly 4(Q ) 1¢pnmg and 320ng based on the free acid. The
invention i ed 1 poparticular by the exanples and also relates to
the new @fpounids naned’(fn tBesexanpl es and to their usage and to nethods
for the preparation thegeof. The foll owi ng exanples serve to illustrate
the invention without limting tH invention in any way. 1 0 JAN 2005 -39 -
For exanpleirohdlgctdhepot assi um salt of valsartan is formed, especially a
hydrate thereof. The

A preferred dual angiotensin converting enzyme/neutral endopetidase (ACE/NEP) inhibitor
is, for example, omapatrilate (cf. EP 629627), fasidotril or fasidotrilate, or, if appropriable, a
pharmaceutically acceptable salt thereof.

A preferred endothelin antagonist is, for example, bosentan (cf. EP 526708 A), furthermore,

tezosentan (cf. WO 96/19459), or in each case, a pharmaceutically acceptable salt thereof.

- A renin inhibitor is, for example, a non-peptidic renin inhibitor such as the compound of

formula




di -potassiumsalt is noted in particular for its marked water SO|UbH|@;)ﬁN 05
-The crystalline tetrahydrate of the di-potassiumsalt of valsartan, With a’
melting point of 135.0C, may be nentioned in particular. According to

el ementary analysis, a certain sanple of this hydrate has a water content
of 3.72 nols of water per nol of di-potasgiumsalt. For high relative

hum dity at roomtenperature, the tetrahydrate is fornmed and for | ow val ues
of relative humdity, the anhydrate of the di-potassiumsalt is fornmed. A
magnesium salt of valsartan is simlarly produced, in this instance as an
anDrphouscﬁﬁdld with 3.4% H2O. TBZ tenperékfre of glass transition, as a
nmean val ue, of the stage of the Gt 3 of 0.85J |g Cl" is 167 C
No nelting point is observed. Botky acy§, nagqety CW? glass transition and
t he absence of a nelting point, tageth rowth the /mealured val ue of the
change in spécific heat, caphi, m+t i s_hagn m sMHs of valsartan is
practically 100/6annrphous Accordlng to st ereo-speci fi c chromat ography
met hod, the engntion ngr phous magnesi um salt has been
determ ned as 830ty<E Production of the calciumsalt as the
tetrahydrate in si (1- car boxy- 2- met hyl - pr op-

1-y|)-N—paﬂyanq¥ ] qiﬁazol-S-yl)-biphenyl-4-y|nethy|]-anine
21.775 g of 3

(S)-N-(1-carboxy-2-methyl-prop-1-yl)-N pentanoyl-N-[2'-(1Htetrazol -5-yl)-
bi phenyl - 4-yl met hyl ] -am ne are di ssol ved at roomtenperature in 300 m of
et hanol . &emieayeddineaddi 2 S@m(sa)ts(sw SHN-03-amirice? 2-dimetrst-Baxob rapyh) 5N &t i on

is reduced to, 50% tirrer

ar e addedm§frl¥v9”9y' %B‘y%ﬂﬁv 5B7HN% -igmtq?ﬂsﬁg—gwgﬁnoxy ar?%%yp@weggpdmgan@m

sol uti on, T8 répratertatvarid spakifiealedipeosad inyERIOBS50BA. Especidiapnetdrrel iefthe ca
8. Because it absorbs CO2 fromthe air, the Ca(OH)2 used contains traces of
- CaCOB; t'ﬂ%"f‘b‘ﬁ’ﬁfaéa'tek%"téaﬁ@@fanount i ncl udes an excess of 5% After adding
the stoichionmetric anount of Ca(OH) 2, the pHis ca. 6, and after adding
the excess it rises to 7. The solution becomes turbld t hrough .t he smal |

amount  of AfiWelig isgfariexampte @dbiazide darivatve exesied rorming lRUR CPIBHRIW 4fi | t er .
The pr Odugﬁlo&@ﬂéﬂu@%drabm&%nﬁ@é@é 'rﬁé\h?l"cbb%@ilbé TR PRITbINAVEsS| Yhel BRRt
removal of the al cohol content by allowing to stand at room tenperature.
The procedgferetighygerchirethiazfiead by using a flat dish in a recircul ating
air drier at 40C. After concentrating to ca. one half, the al cohol content
of the solution drops to ca. 10% by 1 0 JAN 2005 -40 vol une and nost of the
product cPiae=PlY; &@slonﬂv thiarappyticallk gTTepivesamounss obtherasiive AORRISACCRINIHIO thy

vol ume et %ﬂ@lhaﬁ&doﬂ{h'e%ﬂeééntmnﬂaﬁ ichn b@afdmifStefe L SRRABAE VMY BNEequentially in

(S)-N-(1-carboxy-2- nethyl-prop-1- I_%)N—pentanoyl N[2-(1
Ht et razoﬁﬂﬁsoﬁﬂeﬁ-s@ipﬁf%ﬂ‘ylwﬁﬂ 9I7'Pfﬁfjﬁ91 INgY¥PRe calcium salt tetrahydrate is
obt ai ned.

! The structure of the active agents identified by generic or tradenames may be taken from
the actual edition of the standard compendium *The Merck Index” or from databases, e.g.
Patents International (e.g. IMS World Publications). The corresponding content thereof is
hereby incorporated by reference. Any person skilled in the art is fully enabled to identify
the active agents and, based on these references, likewise enabled to manufacture and test
the pharmaceutical indications and properties in standard test models, both in vitro and in

vivo,

The corresponding active ingredients or a pharmaceutically acceptable salts thereof may
also be used in form of a solvate, such as a hydrate or including other solvents, used for

crystallization.



The nmelting point for the tetrahydrate of the calciumsalt of val sagjt[pr}AN 7005
-produced according to exanple 1, for a heating rate of 10 Kmn" and 1n a

cl osed specinen container with a snall internal volume is determ ned as
205C and the nmelting enthal py as 92 kJMol". The density of the crystals of
‘the cal ciumval sartan-tetrahydrate produged according to exanple 1,
determ ned by a helium pycnoneter, is 1.297 gcm3. This value conforns to
the theoretically cal cul ated value of 1.298 gcnmi'3 cal culated fromthe

single crystal structure. The optical rotatiopn of the tetr t f (the
cal ciums %prw‘géptbgncoé%'&?‘ggﬂbg? 8reeh ?Bgﬁr”?%ce?{ﬁcaas" raé:ggeﬁgg%esgh"ghgl as
a 1 % sol ybs&®Bompdburdihavet fdr Xafipte, @ izist on@bagivtihiygr,afieyt ban Raint adiy ddditien
produced according to exanple 1 is determ ned % g st.ere.ﬁ-s .ecc;fi c HPLC
met hod. THU!Ss (G EsPepding Al addiionasalts sap&'sechh UBEd ByViRa: dpSFed. @81 urm

(Chiral ASitionENE prIsaRt bASECedr.i The tomEBURIThARTY &Pai@ gFoldiPA0r eXamhsiall ati on
of the interlattice plane intervals fromthe X-ray powder pattern taken

with a aPRMcapaes rnsais Withnasks for the nost inportant lines for this
batch of the tetrahydrate of the calciumsalt of valsartan: din[ A] :
16.27, 9.90, 9.39, 8.04, 7.71, 7.06, 6.49, 6.34, 6.2, 587, 575 5.66
5.20, 5.01,a variatisn taergaf, tae pesent iggentipniisewise rolates tgm “kig-ofpants’, & exampes,
El ement ar: | e f j yval

ot esent | 1 1 ZpHEH abliéiortinch S tohY imiRES HERSMGHY B HocbhinfiERaR be
eval uat i oglosggisndepanidedtipat butisd 8Ddferent Exedrpubisatens Witedistinghistpsd ahoyrie

formia (H288dphchent) L' huleBuios ot BireRent GO ATRA Thel sl 150t of
H6.'426. 4 7paiLcanl th2n83g.020a @8R G1&r8d with @tah@oasg 8r Qmomobgicamtzgcared4ma_(:i§ ar. 03
o 20 By oSk afR i &ty BPEERA MoE dodenl, foR B BT HiPof faril ¢
H tS et rl\lc_’slz gPrée%bW—, m'ztapﬁmayittlaﬂabsla‘ret:hy:fe]n ﬁdhﬂbaﬂiﬁe&lﬁfeﬁi of thedlesded disease or

L bt horgEER RS Forphsitisaftt I didledroatigh poslbehautbdbe gy

of 50% byby use of only any one of the components.

The invention furthermore relates to a commercial package comprising the combination
according to the present invention together with instructions for simultaneous, separate or

sequential use.

Dosaging may depend on various factors, such as mode of application, species, age and/or
individual condition. For oral application, the doses to be administered daily are between
ca. 0.25 and 10 mg/kg, and for warm-blooded animals with a body weight of ca. 70 kg,
preferably between ca. 20 mg and 500 mg, especially 40mg, 80mg, 160mg and 320mg

based on the free acid.

The invention is illustrated in particular by the examples and also relates to the new
compounds named in the examples and to their usage and to methods for the preparation

thereof.

The following examples serve to illustrate the invention without limiting the invention in any

way.



vol ume et hanol (from absol ute ethanol - see Merck and quarz-bidistil]gdJAN 7005
water). The slightly turbid solution becones clear after adding a further

50 m of 50%ethanol. Using a magnhetic stirrer, 4.03 g or 0.1 M MO ( Merck
p.a.) are slowy added in small portions to this slightly acidic solution
‘with a pH value of 4. The pH val ue herebg9rises to ca. 6. The process is
effected with an excess of 10% i.e. a further 0.40 g of MO are added.

Thi s excess is not fully dissolved, and the pH value rises to ca. 7.5. The

snal | res du : I
washed W|t %”fﬁlé é@Bﬁ’}qeﬁangaﬁtﬁﬁé@%g%%ﬁgh%é@g%} e?‘é‘f'ﬂtg iqﬁﬂréitg t@%&%’?%
concentr admbtza&su#ﬂ@am hated 8t parmcuﬂgr Nmr tté markehweter solubiity: r'Ere enystallingr ge
crystallisatjon dish rds th ee f this roc ion has a
t endency tFHahﬁquEnOf the 8' \é\tlg‘ P%@Wa&t %EF‘a?’ch 1? 80'8 %Fgaﬁér)é(gi idURes
the in 5'ﬁ]HnﬁcSrYéﬁ|ﬁ|dahﬁ,@ldroﬂcdorﬂdlhblt§eﬁmw%bgblsmwehélnr@&wam&ds hydratee
white colour of the crystalline solid thus fornmed. The ho’guct,ghs dri ed at
t

50C in a akcs WalTa0ntept &f 3-7@rmele ofiwetqr Res Moh Phe-RO1a 3D S3 frelatiyg
yield of nagp 'a‘t’FBoY@{e%%ér%Té‘QPﬁ@%fﬁﬂh?&%té & f8fndd gn@wora&?/o\@mcbfoalan\we

val sartan enpl oyed free acid he nmelting point for the salt hydrate
produced biwoisitdi thg anbydrimef tee di-paiespiym §edt is formed.

magnesi um val sart an- hexahydrate, for a heating rate of 10 Kmn" in a seal ed
sanple container with a small internal. volune, in an anount of 2.24 ,
was measudenhgrnesiB?ealt afn\dal?zaf@nnéIStmllﬁ@y@md‘rﬁpﬁyméblsﬁﬂﬁtﬂﬂ%@s an ol $9jid of

the crystah ao i hg%é‘gbefﬁ&érﬁﬁn&éf @Qﬁs FRAGIAS], YD Rlehn Gh1ie b AE %@é;;eﬂff%’élced

accor di ng to exanp | urh cnorret er,
Thi's val uaoeou:fmmmwtoraﬁ 1 tig t°Heforied szacm jﬂocraelabusb apt@m'a/@na@evqﬁ @otbsectgcm 3

gg!{fg;ﬁt ?g?%%&ghé fas?ﬁrg%lﬁon Gh §h kb cg%tf‘dr eltlrjr%gal}m‘l\t'o &Rérwnﬁlﬁw Tﬁx%asu

nesi um val sartan- dt e”produced accor |ng
to exanpvaud off ﬂwerﬂmsmgeerdspemfrrehéaimﬂnﬂas tlaat1ts s grtasam pall obodsartanlis . The

enant i oner y t he ro r i

det er m neBraﬁﬁcal 19&5? aoe ?5’8& f ?%gﬂ%[r% %g%% %%qgtcgré;gatégrawgﬁog e
separ at i osnarsticaedtipgvigtbfhlyis anehphals meghaesiom sehihaalbedd@eteriredaaf8ioner
purity is determned as ee = 99.6 % Calculation of the interlattice plane
intervals fromthe X-ray powder pattern taken with a GQuinier canera is as

foll ows fpgrambe nost inportant lines for this batch of the magnesi um

567, 5 DRIOMCY, ohhggalci o glg epBpfitaegiatt ot Rl G Fontatmtp -

anal ysi s giyas-pehanbgatN-gau(ng-terasised)-vpherss4oimethgllandnent s present | n t he

21.775 g of (S)-N-(1-carboxy-2-methyl-prop-1-yl)-N-pentanoy!-N-[2’-(1H-tetrazol-5-yl)-
biphenyl-4-yimethyl]-amine are dissolved at room temperature in 300 mi of ethanol. By
careful addition of 300 ml of water, the ethanol concentration is reduced to 50% by volume.
Using a magnetic stirrer, 3.89 g of Ca(OH), are added slowly in small portions to this clear,
slightly acidic (pH 4) solution, so that the pH value temporarily does not exceed a value of
ca. 8. Because it absorbs CO; from the air, the Ca(OH), used contains traces of CaCOyg;
therefore the added amount includes an excess of 5%. After adding the stoichiometric
amount of Ca(OH),, the pH is ca. 6, and after adding the excess it rises to 7. The solution
becomes turbid through the small amount of finely divided CaCOj3, which is removed
through a folded filter. The product contained in the solution crystallises continuously upon
removal of the alcohol content by allowing to stand at room temperature. The procedure
can be accelerated by using a flat dish in a recirculating air drier at 40°C. After

concentrating to ca. one half, the alcohol content of the solution drops to ca. 10% by



hexahydrate of the magnesium salt of valsartan and of water. The water "
evaluation is carried out at 130C after expul sion. The findings of { tﬁhelAN 2005
el enentary analysis, within the error limts, correspond to the sumfornul a
(C24 H27 N5 03) 2- My 2+ 6 H20 % found% cal cul ated C51. 0350. 94 H7. 006. 95
"N12. 4512. 38 025. 0225. 44 water 19. 0819. 10-Kpg4. 354. 29 Exanpl e 3: Production of
the hydrate of di-potassiumsalt of (S)-N-(1-carboxy-2-nethyl-prop-t-yl)-N
pent anoyl - N-[2' (1 Htetrazol -5-yl)-bi phenyl -4-ylnmethyl]-amne (3.5t 1.0

Tt ot r e Bnairilei 8 bk GRABR SRR RRER T Y BERATRG kb
gently i nbyl\lolﬁm@etlﬁ)éno?aﬁ@ldﬂanﬂ apobmssmumaadwnb" @)@bﬁ@aﬁm@‘ghtor(s&md 1R¢atieskyvid-t h
320 M of acetonitrile, The mxture is heated for 5 mnutes to, refl ux

(turbid sorVIeReP:1-VeN-PeatendiN-&- WT""erib"'sz? vb, bipfyRevht-yIneohy e ditie

(seedi ng) sandihRRialedt bbifaifed?4 hours at 0C. The nother liquor is decanted.
The 1 0 JAN 2005 -43 crystallisate is washed twice with acetonitrile and

then dried in the air for 36 hours until reaching a constant weight.

(S)-N-(1- ’Fﬁé P@Mg@dﬁﬁ@ﬂhe%%y&ré&@o‘f %@&ﬂélgﬁ\%llt Mvbiartbd, [H‘oduced according to

tetrazol - enyl - -am ne di potassi um salt hydrate Is
obt ai ned @sarrmlmil, r anegading pete qﬁilo Pénh"p@t asdiruacioaed ppedmenmentaingy Wibissmah a

o 95 oo R VRt RdiEElfed 2oBoaie AREMARYYAG BhHRY ot 080 2 05
6. 00 N 1Zhddedsliyld thé)ch/BtaﬁﬁofJIBe B8iciunavalsartdn- Ee‘&%rahﬂzdr‘é& pdédﬁBe&@Cdo’m‘d:EQ tX-r ay
diffracti on di agf)gé%neas red with the diffrac

le rm b | C ter, is ‘L%%t Jlrnlt ag n sto
Cuper t i no¥*%xX 1189 bY A YU RICTIPIA S | 8192 ct 1 3R Y H‘?ecé’ 1)
i ntensi t i g théorehealyratcuia@dvilaaiof i j298sg-o*ichrulayst fbm thé singke clystabdtasairem

The optical rotation of the tetrahydrate of the calcium salt of valsartan according to

example 1 is measured in methanol as a 1% solution [a] %%, = + 1 °.

The enantiomer purity of the salt hydrate produced according to example 1 is determined by
a stereo-specific HPLC method. The stereo-specitfic separation is achieved by a chiral

column (Chiral AGP). The enantiomer purity is determined as ee = 100%.

Calculation of the interlattice plane intervals from the X-ray powder pattern taken with a
Guinier camera is as follows for the most important lines for this batch of the tetrahydrate of
the calcium salt of valsartan:

din [A ]:16.27,9.90, 9.39, 8.04, 7.71, 7.0E, 6.49, 6.34, 6.2, 5.87, 5.75, 5.66, 5.20, 5.05,
4.95, 4.73, 4.55, 4.33, 4.15, 4.12, 3.95, 3.91, 3.87, 3.35.

Elementary analysis gives the following measured values of the elements presentin
calcium-valsartan-tetrahydrate and of water. The water evaluation was carried out at 130°C
after expulsion. The findings of the elementary analysis, within the error limits, correspond
to the sum formula (Cz4 Hzz NsO3) ¥ Ca ** » 4 H,0.

% found % calculated
C 52.82 52.83
H 6.42 6.47
N 12.91 12.83
0 20.20 20.53

water 13.25 13.21



salt of valsartan, values givenin 20 in: 20 in O Intensity 4.6 strogg
-8.8 nedium 9.2 strong 11.1 weak 12.5 weak 14.8 strong 15.3 meaﬂ fﬂANLHME
medium 17.8 strong 18.2 nedium 18.4 nedium 18.9 nmedium 1l 0 JAN 2005 -44
20.4 21.1 21.3 22.3 22.5 23.1 23.9 25.6 26.6 26.9 28.1 nmedium

‘weak nmedium weak strong nedium strongq-weak

Ca 7.03 7.35

Example 2:
Production of the magnesium salt as the hexahydrate in situ of (S)-N-(1-carboxy-2-methyl-

prop-1-yl)-N-pentanoyl-N-[2’-(1H-tetrazol-5-yl)-biphenyl-4-yImethyl]-amine

43.55 g of valsartan [(S)-N-(1-carboxy-2-methyl-prop-1-yl)-N-pentanoyl-N-[2’-(1H-tetrazol-5-
yl)»-biphenyl-4-ylmethyl]-amine] are dissolved at room temperature in 600 ml of 50% by
volume ethanol (from absolute ethanol - see Merck and quarz-bidistilled water). The slightly
turbid solution becomes clear after adding a further 50 ml of 50% ethanol. Using a
magnetic stirrer, 4.03 g or 0.1 M MgO (Merck p.a.) are slowly added in small portions to this
slightly acidic solution with a pH value of 4. The pH value hereby rises to ca. 6. The
process is effected with an excess of 10%, i.e. a further 0.40 g of MgO are added. This
excess is not fully dissolved, and the pH value rises to ca. 7.5. The small residue is filtered

from the solution through a folded filter and washed with 50 ml of 50% ethanol.

The combined clear solution is carefully concentrated at 40°C whilst stirring with a magnetic
stirrer in a large cr)}stallisation dish. Towards the end of this procedure, the solution has a
tendency to harden into a glassy gel. Scratching with a glass rod induces the in situ
crystallisation in this phase, which may be recognised by the white colour of the crystalline
solid thus formed. The product is dried at 50°C in a recirculating air drier until reaching a
constant weight. The yield of magnesium-valsartan-hexahydrate is 53.7 g or 95% based on

the valsartan employed as the free acid.

The melting point for the salt hydrate produced according to example2, namely the
magnesium-valsartan-hexahydrate, for a heating rate of 10 Kemin™' in a sealed sample
container with a small internal.volume, in an amount of 2.24 mg, was measured at 132°C
and the melting enthalpy at 64 kJ*Mol™.

The density of the crystals of the hexahydrate of the magnesium salt of valsartan produced
according to example 2, determined by a helium pycnometer, is 1.273 gecm™. This value
conforms to the theoretically calculated value of 1.256 gecm™ calculated from the single

crystal structure.



strong medium nediumPreferred are hydrates conprising the medi umgndAN 2005
strong intensity peaks. Table 11: Crystal data and paraneters of the
hydrate of the di-potassiumsalt of valsartan Crystal data sumformula
nol ecul ar mass crystal system space group a(A) b(A) c¢c (A v (A3) Z
"F(000) Dcalc, (g.cm 3) nunber of reflectgoans for cell paraneters O range
for cell paranmeters () (mm1l) Tenperature (C) crystal shape
(70§§$27N5CB)02- 2K+ . x H20 (x3.51.0) 574.78 orthorhombic P21212 38.555(2)
: 1 10.064(1 2940.0(5) 4,1212 : ,
(1) The opticél rgtation oPthe(m%gnesium-vaIsargfanz-ﬁgxahzy%rate produced according to

example 2 is measured in methanol as a 1% solution [a] 2 = -14°

The enantiomer pufity of the salt hydrate produced according to example 2 is determined by

a stereo-specific HPLC method. The stereo-specific separation is achieved by a chiral

column (Chiral AGP). The enantiomer purity is determined as ee = 99.6 %.

Calculation of the interlattice plane intervals from the X-ray powder pattern taken with a
Guinier camera is as follows for the most important lines for this batch of the magnesium
valsartan hexahydrate:

din [A ]:19.78, 10.13, 9.84, 7.28, 6.00, 5.81, 5.67, 5.21, 5.04,4.88,4.21, 4.18, 4.08,
3.95, 3.46, 3.42.

Elementary analysis gives the following measured values of the elements present in the
hexahydrate of the magnesium salt of valsartan and of water. The water evaluation is
carried out at 130°C after expulsion. The findings of the elementary analysis, within the

error limits, correspond to the sum formula ( Cz4 Ho7 NsO3) 2 Mg 24 6 H,0.

% tound % calculated
C 51.03 50.94
H 7.00 6.95
N 12.45 12.38
N O 25.02 25.44
water 19.08 19.10
Mg 4.35 4.29
Example 3.

Production of the hydrate of di-potassium salt of (S)-N-(1-carboxy-2-methyl-prop-1-yl)-N-
pentanoyl-N-[2’-(1H-tetrazol-5-yl)-biphenyl-4-ylmethyl]-amine (3.5 + 1.0 mole H,0)

5 g of (S)-N-(1-carboxy-2-methyl-prop-1-yl)-N-pentanoyl-N-{2’-(1H-tetrazol-5-yl)-bipheny!-4-
ylmethyl]-amine are dissolved whilst heating gently in 11.5 ml of 2 normal potassium
hydroxide solution and mixed with 320 ml of acetonitrile. The mixture is heated for &
minutes to reflux (turbid solution), left without stirring for 3 days at room temperature

(seeding) and then left for 24 hours at 0°C. The mother liquor is decanted. The



30-38 3.24 23 prisns | a JAN 2905 -45 crystal size (mm crystal c bo
-Data collection diffractoneter radiation ( graphite nonochromator f mzéﬂ 2003
|l ength (A) scan node scan range (0) absorption correction nunber of
measured reflections nunber of observed reflections (1>2a(l)) h range k
range | range nunber of standard refleec#dBons variation in intensity
Structure refinenent refinenment nethod nunber of paraneters R Rw S

nunber of reflections used treatnent of H atons extinction correction

maxi mum m ni mym resi dual  el.ectr ity i.pal. di.ff.er ri

cal cul at | BASEYSBIels &g e ByiGE &‘"ﬁ%?g@ﬁ }él%s? nSQ%%;LBH%I)?gh%Eﬁ 1BASE nEARIRI
reaching a constant weight. (S)-N-(1-carboxy-2-methyl-prop-1-yl)-N-pentanoyl-N-{2’-(1H-
tetrazol-5-yl)-biphenyl-4-yimethyl}-amine dipotassium salt hydrate is obtained (3.7 mols

water per mol dipotassium salt). The melting point in a closed specimen container is 135°C.

Elementary analysis: Cz4 Ha7 N5 Oz Kz, 3.72 H.0, molar mass 578.72

% found % calculated
C 49.90 49.81
H 5.92 6.00
) N 12.14 12.10
0 18.55 18.58
water 11.58 11.58
K 13.50 13.51

X-ray diffraction diagram measured with the diffractometer Scintag Inc., Cupertino, CA
95014, US, using CuKo radiation.
Reflection lines and intensities of the most important lines of the hydrate of the di-potassium

salt of valsartan, values given in 26 in °:

20in° Intensity
| 4.6 strong
8.8 medium
9.2 strong
11.1 weak
12.5 weak
14.8 strong
15.3 weak
16.4 medium
17.8 strong
18.2 medium
18.4 medium

18.9 medium



col ourl ess Enraf Nonius CAD4 CuKa 1.54178 o /20 3-74 none 3450 lﬁBﬁ\N 005
- --48-40 -9-40 -12-40 3 every 120 mns 5% refinenent on F2, conpl (—:1t -
matrix 341 0.069 0.182 1.57 2867 "riding", apart fromthose of the

wat er nol ecul es which were ignored 0.24 0.0010(5) 0.8151-0.676(eA 3)
-0.02(4) 1 0 JAN 2(1(.15 -46 Programmes-uged SHELXS86 ( Shel dri ck,

Gottingen), XHELXL93 (Sheldrick, Gottingen), SCHAKAL92 (Keller, Freiburg)
Exanpl e 4: Production of the di-potassiumsalt of

(S)-N-(1-carboxy-2-met héb-"'pr op-1-yl)-N-pentanoyl - N [ 2Irﬁ£c}|um

Htetrazol -5-yl ) - bi phenyl'-"4-yl net hyl ] - am ne
21.1 weak
21.3 medium
22.3 weak
22.5 strong
23.1 medium
23.9 strong
25.6 weak
26.6 strong
26.9 medium
28.1 medium

Preferred are hydrates comprising the medium and strong intensity peaks.

Table 11:

Crystal data and parameters of the hydrate of the di-potassium salt of valsartan

Crystal data
sum formula
molecular mass

crystal system

(C24HzNs05)72K* . x H,0 (x=3.5+1.0)

574.78

orthorhombic

space group P2,2,2

a (A) 38.555(2)
b (A) 7.577(1)
c (A) 10.064(1)
V (A% 2940.0(5)
Z 4

F(000) 1212
Deaic, (g-cm™) 1.286
number of reflections for cell parameters 25

0 range for cell parameters (°) 30-38

u (mm™) 3.24
Temperature (°C) 23
crystal shape prisms



25 g of K
-(S)-N-(1-carboxy-2-net hyl - prop-1-yl)-N-pentanoyl -N-[2" - (1Htetrazol 15&5}‘!"\;1 gﬂﬂd
i phenyl -4- ylmethyl]-am ne are dissolved in 200 m of ethanol. 50 m of

wat er are added, the solution cooled to OC and then mxed with 57.4 m of

"2 normal pot assi um hydr oxi de solution. Th&- m xture is concentrated by
evaporation on a rotary evaporator, evaporated again with each of toluene
and acetonitrile, and dried in a high vacuumfor 15 mnutes at 50C. The

pr oduct issolved in 290 m of a hot m etonitril e/ water
(95:5), Wcsé% (:qwrg}] additional 110 m of 6??(%68%??& e, allowed to cool

and seedefyaal cwour30C. The m xture is left toostessd for 4 days at room
tenmperature and filtered by suction. The residue is washed with
acetonitrile/water (95:5) and dried in a high vacuum at 80C.

(S)- N-(1-gaphenyctiénmet hyl - prop-1-yl)-N-pentanoyl -N-[2' - (1

H-tetrazol - 5-yl) - bi phenyl - 4-yl met hyl ] - am ne _di pot assiumsalt is obtained

as a whi t@ffigsiamester Mel ting poi nt >300C. El eRBiff M%’?‘Qél s: The materi al

obt ai ned I equilibraped in the air (C24 H27 N5
03K2, 3. Jgé,ah%g.g %@% ounéﬁ@/?cgfguk ayte Rgl1549 44 H6.026. 04
N11.9112.\0dvelieBgth8AD. 1 wat er 12. 2312. 24 K13.4E3128 1 (1 JAN 211115 -47
Exanpl e 5: Production of the di-sodiumsalt %

(S) - N- (1-F4PEBSE 2- et hyl - prop- 1-yI ) - Npent&’ O1-N[2- (1

H tetrazodeh- rﬁhéegi yphenyl - 4-yl met hyl ] - am ne3l74g of
(S)-N-(1-carboxy-2-nethyl - prop 1-yl')-N-pentanoyl - N-[2' - (1

H t et r az ALSSIBLON-AOIMEREGTY| - 4- vl et hyl | - ani nBOP® di ssol ved in 50 ml of

et hanol , Hixs&h Wintdhsdrest BhHe&fond normal  sodi waxg hydr oxi de sol ution and
concentrat ed by evaporation, and the residue is evaporated with each of
et hanol amdn?eemlobae@temfea‘lecm@s (h2e@) r esi dué8$%d stirred in hot acetonitrile
and fil temed by suction at roomtenperatur_e48_l;)6y| ng in a high vacuum at
80C over NGW yields (S)- N (1-

car boxy- 2 reeigey! - pr op- 1- yI) N- pent anoyl - N—[QQ—->()1

H tetrazol - 5-yl) - bi phenyl - 4-yl net hyl ] -am ne odiurn salt as a white
powder. NEREF%g point from 260C, browni sh d|1520—6 ouration at 295C,

El ement ar y, Apé of Stahidafd @ fIBBiH al obt ai ned é@wggnmmr@) can be

equilibrated in the air (C24 H27 N5 03 Nat nmol s H20, nol ar nass
576. 05) variation in intensity

Structure refinement

refinement method refinement on F2, complete matrix
number of parameters 341
j R - 0.069
Rw 0.182
S 1.57
number of reflections used 2867
treatment of H-atoms "riding", apart from those of the water

molecules ,which were ignored
A/ Gmax 0.24
extinction correction 0.0010(5)
maximum/minimum residual electron density in
final difference-Fourier calculation 0.815/-0.676(eA®)

absolute structure parameters -0.02(4)



W QunXdr ° {s,cal'culatedf~ri, J} ..41 {wW A~-,:1"" Yrt i N 4 i"iaE (11 JN
.C49. 7950. 04 H6.516. 60 NL2. 0012. 16 023.4423.22 water 16. 7516. 76 Nag. 0d7( olfl 2005
Exanpl e 6: Production of the magnesium salt of
(S)-N-(1-carboxy-2-nmethyl-prop-1-yl)-Npentanoyl-N [2"-(1

‘H-tetrazol -5-yl)-bi phenyl -4-yl nethyl]-am4se 5 g of
(S)-N-(1-carboxy-2-nethyl-prop-1-yl)-Npentanoyl-N-[2'-(1Htetrazol -5-yl)-b
i phenyl -4- ylmethyl]-am ne are added to a suspension of 0.666 g of

magnesi u&gg%droxi de ia 20 M of water. 40 m of methanol are added, then
the mi xt [P USEY for 2 hours at roomtenperature and concentrat ed.
The residue is dissolved in nethanol, filtersMELXSS8I(BheidricRaGattingehgr ,
concentrated and evaporated with acetonitril stirred with
hot 1 0 JAN 20(.15 - 48 acetonitrile, fil t@ﬁ'é@-)aygi{?&edd'ﬁkaéowagﬁ‘?
tenperature and dried in a high vacuum at Q@QMQALg@m@@ Freiburg)
(S)-N-(1-carboxy-2-nmethyl-prop-1-yl)-N-pentanoyl-N[2"-(1

Htetrazol - 5-yl)-bi phenyl -4- yl nethyl]-am ne magnesium salt is obtained as
a white le /I ting point: The sanple beconmes brownish upon heating

and vitriTres towards 300C. El enment arg anal ysis: C24 H27 N5 03 My, O0.89
mol s H2Q, Pmsanmomafst@e di-petagsium sait ofdS)INE(1-cabor6BomaByiHeon-dey it -rertrrgsith- 78

of (- NI i P L RO Smipe ooyl N[z (1

Htetrazol - 5 yI ) - bi phenyl -4-yl net hyl ] - am ne
25 g of (S)-N-(1-carboxy-2-methyl-prop-1-yl)-N-pentanoyl-N-[2'-(1H-tetrazol-5-yl)-bipheny!-4-
ylmethyl]-amine are dissolved in 200 mi of ethanol. 50 ml of water are added, the solution
cooled to 0°C and then mixed with 57.4 mi of 2 normal potassium hydroxide solution. The
mixture is concentrated by evaporation on a rotary evaporator, evaporated again with each
of toluene and acetonitrile, and dried in a high vacuum for 15 minutes at 50°C. The product
is dissolved in 290 ml of a hot mixture of acetonitrile/water (95:5), mixed with an additional
110 ml of acetonitrile, allowed to cool and seeded at ca. 30°C. The mixture is left to stand
for 4 days at room temperature and filtered by suction. The residue is washed with
acetonitrile/water (95:5) and dried in a high vacuum at 80°C. (8)-N-(1-carboxy-2-methyl-
prop-1-yl)-N-pentanoyl-N-[2’-(1H-tetrazol-5-yl)-biphenyl-4-ylmethyl]-amine dipotassium salt
is obtained as a white powder. Melting pcint >300°C.

Elementary analysis: The material obtained is hygroscopic and can be equilibrated in the air
(024 H27 N5 03 Kg, 3.96 mols HQO)

C 49.15 49.44
- 602 6.04
N 11.91 12.01
5 19.18 191
water 12.23 12.24
- 13.4 . .. ] 13.41




5 g of 1 JAN 1
(S)-N-(1-carboxy-2-nethyl -prop-1-yl)-Npentanoyl-N-[2'-(1Htetrazol -5-yl)-b
i phenyl -4- ylmethvl]-ar nine are added to a suspension of 0.851 g of
calcium hydroxide in 20 m of water and then m xed with. 200 m of
‘'ethanol. The m xture is stirred for one-HW@ur at room tenperature,
concentrated by evaporation to dryness (re-evaporation with acetonitrile),
stirred in hot acetonitrile (with a trace each of ethanol and water) and
filtered S ctg on at roomtenperature. 0.95 g of the salt are heated to
refl ux in—%%néile——af acetonitrile/water (1:1), whereby the mxture al nost
di ssol vespProtietion Mtueeimssdnalﬁ smm)‘ S)}Ne(dedarbmrzammnyd}pm Ayl eN-peniaxed-Ni[2'h -
20 m of r te uction and washed twice with

acet oni trﬁﬁi@e&é’? £ 'ibipjhegﬁldg e%)e]s%rv&e night in a high vacuum at 80C.

Mel ting point: from 300C (deconposition). Elementary analysis: C24 H27 N5
03 Ca, 1.71 not nol wat er tloncrrled u

af ter expulgsqféﬁ) Ead 1@(5iegxy Z_Ln'gz%yiﬂr%byg rﬂgentaapy(l-w-fﬂ LhaH tetr Zé’?ts'y' %Jﬂ'ﬁ 3
Cifv ~ Vg?nethyl]@ﬁrn88§&s$5lv€@mlé’@n"ﬂ)& é%h&n&Q%&e&&vn@ﬂﬁSQﬂ mmwﬁualaed.m&u
Ca7.947. anpl e 8: Production of the rmngﬂgotgsm of

(S) - N- (1- byirpygy -solulipp iRpd-cepepntrraisd by RYFReE ¢nd g e “(el’s evaporated with
Htetr azolaac:fbw étﬁ?hcﬂ%‘?ﬂyéthﬁ aﬂa@% hyhd WS Pssideds @firred in hot acetonitrile and filtered
(S)-N-(1-carboxy-2-nmethyl-prop-1-yl)-N pentanoyl - N-[2'

H-t et r azoby Suguo)majurpmnyrmpa:auyrerr&rw;w]in arhigﬁ\eva&n@msajs‘i@eﬁdwr nighpgields (8-N-(1-

wat er and

The i xt uPBPED gHnE MU R IbN ooy PR R R Y E PR B IRl
wher eupondaodmhﬂwn &sa white giomaler. i Mebzbgaxon&ﬁomﬂt@%i ktanwrdsh disconuetionat ed by
evaporatio evapor ated once nore with acetonitrile and |yophilised from
tert. -butgﬂ%ci ‘(with a trace of water). Elenentary analysis (after
equilibration in the .":r). C24 H27 N5 03 Ca, 1.69 nots H20, nolar nass

504. 06 (water evaluation_carried o after ex ul SI on at
eul at df ]g , E!e,mgma@ applysisy The majpeal o%gnnec} %ygros opic) can be eqUIPbr)atedlln the air (Caq4

Hz7 N5 O3 Nay, 5.36 mols H,O, molar mass 576.05)

N 49.79 50.04
H 6.51 6.60
N 12.00 12.16
R 23.44 322
| water 16.75 16.76
Na 8.09 7.98
Example 6:

Production of the magnesium salt of (S)-N-(1-carboxy-2-methyl-prop-1-yl)-N-pentanoyi-N-
[2’-(1H-tetrazol-5-yl)-biphenyl-4-ylmethyl]-amine

5 g of (S)-N-(1-carboxy-2-methyl-prop-1-yl)-N-pentanoyl-N-[2’-(1H-tetrazol-5-yl)-biphenyl-4-
ylmethyl]-amine are added to a suspension of 0.666 g of magnesium hydroxide in 20 ml of
water. 40 ml of methanol are added, then the mixture is stirred for.2 hours at room
temperature and concentrated. The residue is dissolved in methanol, filtered through a

hard filter, concentrated and evaporated with acetonitrile. The product is stirred with hot




H6. 356. 27 N13.6113.89 014.5814.89 water 6. 046. 04 K7.727.76 Exanple 94 (L JAN 2005
-JAN 2005 -50 Production of the magnesium salt as the hexahydrate of

val sartan by a water-equilibrating process.
are stirred to forma suspension in a mXxing

of. i sopr opanol

room t enper at ure,
m Xi ng cont ai ner
the rinsing solution

nﬁ’trnie gggrf@tﬁ#fcﬁoﬁ St robhrPiRH rée'fﬁﬂa

The

delonlsed
stirring.

16

and added to an 80 litf8-gla
is rinsed with 3919 g of
added to the main m xtur

magnesi um oxi d [

00 g of valsartan and 6820 ¢
cont ai ner at
Ss receptacle with a stirrer.
i sopropanol in portions and
e. After adding 3800 g of

|k
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the transfer
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val ue of
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Py}
uy —1-OY
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si mul t anedu1'9 r ai si ng t

i3e°Cn small portions, the pH

The resulting mxture is turbid owing to
undi ssol ved particles of unknown type in the magnesi um oxi de.
I's transf Ereﬁ%mérp%ﬂagg.sacgarwm dg'r\hg%

receptacle an

and 1122 g of

This m xture

186 ok B0/ hékenRRan® 3. bsi l er and the
ube are rinsed with 885 g of

r mld concentration, a

] theoretical value of 89-100
# of 45-50C and a boiling

of 13. 66 kg of aqueous

j I lation pressure to a fina
he heating nedium tenperature

t o '65C,
g of et hyl

fREe anount
acet at P

14781 ncr eased
14._9 g of

adistillate

foll owed hv

seedi ng

cPystal s,

are added to tht3-B3iler cont

val-s

to a total of 17.12 kg. 9300
artan My salt hexahydrate as
ent whilst stirring. Finally,

a furthe
to room
for at

wg@wrg Of 3 8h
eblgt 24 hou4.84 The

hyl—acetat €3ape Ji spense
re whilst stirling. The stir

d in and cooling is effected
ing procedure is naintained

susp|‘e51§Bon is then

filtered through Buchner

filters.
1171 g of ethyl
cake.
at 50 nba
a constan

A + +
ATTIOT S1

Dry mp_g_lﬁa?a parti al

frt+ter—cake s thus—obtarmed:

The boiler is rinsed with

acetate and the rinsing mxture is used to wash the filter

anount on net al

(1H-tetrazol-5-yl)-biphenyl-4-yimethyl}-amine

sheets in a vacuum dryi ng chanber

oA EAT M Fe AR S PYPE hETPEL AL 8 oy B B YL R gk oy RSN 10

5 g of (8)-N-(1-carboxy-2-methyl-prop-1-yl)-N-pentanoyl-N-[2’-(1H-tetrazol-5-yl)-biphenyl-4-

ylmethyl]-arnine are added to a suspension of 0.851 g of calcium hydroxide in 20 ml of

water and then mixed with 200 mi of ethanol. The mixture is stirred for one hour at room

temperature, concentrated by evaporation to dryness (re-evaporation with acetonitrile),

stirred in hot acetonitrile (with a trace each of ethanol and water) and filtered by suction at

room temperature.

0.95 g of the salt are heated to reflux in 20 mi of acetonitrile/water (1:1), whereby the

mixture almost dissolves. The mixture is allowed to cool to room temperature, mixed with

20 ml of acetonitrile, filtered by suction and washed twice with acetonitrile/water (1:1) and

dried over night in a high vacuum at 80°C. Melting point: from 300°C (decomposition).

Elementary analysis: Co4 Hzz N5 O3 Ca, 1.71 mols H;O, molar mass 504.39 (water

evaluation carried out after expulsion at 150°C).



dry substance. .The physical data, especially the X-ray powder pattern
-correspond to the magnesi um hexahydrate salt of exanple 2. 1 0 JAN lzﬁohﬁN 2005
-51 Exanple 10: Production of the calciumsalt of valsartan as the
tetrahydrate. 1600 g of val sartan and 7000 g of ethanol are stirred to form
-a suspension in a mxing container at r@om tenperature, and added to a 35
litre enanel boiler with a stirrer. The mxing container is rinsed with
2000 g of ethanol in portions and the rinsing solution added to the main
m xture. After adding 9000 g of deionised water, the m xture is transforned
into a honogeneous solution by stirrin Then, 272 g of cal ci um hydroxi de,
suspendef i n-I500 JosiaEet onfser iéd and t he suspensi on _
suppl emept_ed_wi th {13007 Aof - iderigpriead e slowy stirring at room
tenper at ufe, the cla$@B8m hydr oxilde/-4®es into soj ution. The pH val ue of the
resultin H:,ui utToN F§zCa. 0. 9. cegding a further 9.6 g of calcium
hydroxi de, the pH value is raised to ca. 10.6 e resulting mxture is
turbid oWNng to untts.880l ved parfti1@B8s (cal ciumcarbonate) in the cal cium
hydr oxi de—Fh-s—m-xttre—+s—t+an fl tred—through—a candle filter to a 35
litre enafel boiler and the gl asps f'géept acle and] the transfer tube are
rinsed wiiAi&g solufggp of 1048 gj efitet hanol and {1000 g of deionised water.
For mildlconcentration a vacuum-is createdin-the boiler to a theoretical
val ue of | C200- 120 pB&4. Wth a tpM¥8rature of the heating nmedium of ca. 50C
and a borttng—temnperature of the m xture of nmax. 44C, a total of 11.32 kg
of aqueous ethanol is distilled. The dissolved salt crystallises
spont aneoxbmp®iB:i ng the course of distillation. The suspension present at
the end o Skl ati IS : St iHvI- - j-Serghmdvi-ed
for on 16"FEYEh of tisdohpbRRHER o sy Rify Kakackh el e ERM L BerRiiey
filters. ThE-bidi-tedrazoiSyl)-biphedyhd-yimeshwiliatoinoee of 3600 nl of dei oni sed wat er
and 400 mM of ethanol, the m xture being cooled to 5C, and the rinsing
m xture is used to wash the filter cake. A noist filter cake is thus
obt ai ned. 20y yf (S Nof1 -carbayt2-aletapuon-1-9h-Nreeateneyidei-(1hirteirazat Buhriphanyg4-
chanber at 5 ar. press 4 V. ra: ; Ll
Feachi ng ATBHERTIE SR RHARer R 20T et TR ANLE Sy Zagkiny B 2 i
especi al | potdssiuds hajroxidewdelutigrat Tiee mixtareris etpahidr 86 mineteg aindirgined with 50 ml of
tetrahydrate salt of exanmpl . ; .. Hyd : val i 5odi um
salt (2. 4e%@n@ﬁ%eéew{ba@qﬂgwk\ﬁ%é%é% dohainEMATRE Grilre/ R BREL APatEY BY
evaporation, evaporated once more with acetonitrite and lyophilised from tert.-butanol (with

a trace of water).

Elementary analysis (after equilibration in the :r). Cos Haz N5 Oz Ca, 1.69 mols H.0, molar

) mass 504.06 (water evaluation carried out after expulsion at 150°C).

ol z| x| of

water

Example 9:



-52 50 nl of 2N sodi um hydroxi de sol ution are added dropwi se at ca. 12@(3,_1@@7[1[]5
-a solution of 21.5 g of valsartan in 200 m of isopropanol. The clear

solution (pHca. 7.2) is concentrated under vacuum at ca. 40C. The

anor phous residue of the disodiumsalt is suspended in 100 m of

i sopropanol, and water is renoved by_corgentrating under vacuum once nore

at ca. 40C and degassing. The anorphous residue is suspended in 75 m of
acetone and 2 m of water at ca. 40C. At ca. 25-30C, 200 m of

e P L 50 R VRSB SRR AR S el b

stirring meéssnl ght at ca. 25C, the suspension is cooled to 10C and after
ca. 1 hour is filtered by suction whilst excluding atnospheric noisture.
Washing then takes place with 20 ml of tert.-butyl methylether. The noi st

filter Calf@)d ofl4188HV8Rd BBANG oRisopfopaddl Aleatirredto ﬁirm@@spéné@h@ruéhﬂsmg
oscopi c crystal powder is obtained. Elenent ar%%yltg ysi s:

i ghtl
SH2|7gN5 %3cq>ugrmerzat4@0WdP§1pﬁm”e gnd added 1q g AQ ftrexgiass regepie ?5%'"8‘7
H6. 166. 14 wrfgegtﬁ'&ginéﬁlsqgﬂ@e@%tﬂ@ﬁ@% éfqgorﬂ'épénol Wp@?@ngﬁé(ﬂfe&msmdédlﬁ@nl on

diagram (refl’ection lines and intensities of the nost inportant |ines) of
the cryseaddd tagheyehinmixtyfe. t/rviéercﬁdsim%ﬁﬁoswftd%@m%%ﬂ waterdhe misstf §d with

the diff rﬁ&r&% e mtoSghBFr%%%h@&us Qflﬁ’tﬁ{ntﬁy“&rrrlﬁﬁo‘ 456.@% o%béﬂe%%mde

radi ati on . T strong 15.6
medi um 18uspendeld mﬁfi201g of gejoniges Waﬁ@' Q’P addﬁdcﬁnginme suspensmn supplemented with

1000 g of deionised water. By slowly stirring at room temperature, the magnesium oxide

\) goes into solution. The pH value of the resulting solution is ca. 7.2. By adding a further
2.5 g of magnesium oxide in small portions, the pH value is raised to ca. 8.3. The resulting
mixture is turbid owing to undissolved particles of unknown type in the magnesium oxide.

This mixture is transferred through a candle filter to a 35 litre enamel boiler and the glass
receptacle and the transfer tube are rinsed with 885 g of isopropanol and 1122 g of
deionised water. For mild concentration, a vacuum is created in the boiler to an initial
theoretical value of 89-100 mbar. With a temperature of the heating medium of 45-50°C
and a boiling temperature of the mixture of 37-40°C, a total of 13.66 kg of aqueous
isopkopanol is distilled. By lowering the distillation pressure to a final value of 10 mbar and
simultaneously raising the heating medium temperature to 65°C, the amount of distillate is
increased to a total of 17.12 kg. 9300 g of ethyl acetéte, followed by 14.9 g of valsartan Mg
salt hexahydrate as seeding crystals, are added to the boiler content whilst stirring. Finally,
a further 6680 g of ethyl acetate are dispensed in and cooling is effected to room
temperature whilst stirring. The stirring procedure is maintained for at least 24 hours. The
suspension is then filtered through Blichner filters. A moist filter cake is thus obtained. The
boiler is rinsed with 1171 g of ethyl acetate and the rinsing mixture is used to wash the filter
cake. Drying of a partial amount on metal sheets in a vacuum drying chamber at 50 mbar
pressure and 40°C oven temperature for 6.5 hours until reaching a constant weight yields a

dry substance.

The physical data, especially the X-ray powder pattern, correspond to the magnesium

hexahydrate salt of example 2.



17.9 medium 18.7 nedium 19.6 nedium 21.3 nedium 21.9 nmedium 22. 005
-strong 24.0 weak 24.8 weak 25.5 weak 26.5 nmedium 26.8 weak 27.@0@:’%’&
27.8 weak 28.6 weak 29.4 weak 29.9 nedium Exanple 12: Hydrate of the

val sartan dipotassiumsalt (3.4t 1.0 nole H2O: 6.9 g of potassium
-carbonate are added at ca. 25C to tha salg4tion of 21.7 g of valsartan in

150 mM of acetone and 20 mM of water. After stirring for 2 hours at ca.

25C, an alnost clear solution is obtained, which is concentrated in a

vacuum at ca. 50C bath tenperature. 55 ml of acetone are added to the

residue (29.3 g) which contains residual water, and at ca. 35C, over the

course of peampfea:hours, a total of 250 nl of test.-butylnethylether is
di spensed1n. er stirring at ca. 25C, the easily stirrable crystal

suspensi oRradsicteppithe ealciypcaltyf valsadan af ﬂzaﬁterréaléqu'@ne hour, filtered by
suction and washed with 20 ml of tert.butylnmethylether. The noist filter
cake is dried over night at ca. 30 nbar and at 30C. A colourless, slightly
hygr oscopit 80@ g yé valsapended 7090ehefthat! am eifmetafgrnaagHiRsnsionanA IPXININS 03

K2, 3,42 TRUSIZE S dogh Jbh 0RRe, 2l dlcdea A AY &itndh Bofiss vitPa SR Fhe

mixing container is rinsed with 2000 g of ethanol in portions and the rinsing solution added
to the main mixture. After adding 9000 g of deionised water, the mixture is transformed into
a homogeneous solution by stirring. Then, 272 g of calcium hydroxide, suspénded in 1500
g of deionised water, are added and the suspension supplemented with 1300 g.of
deionised water. By slowly stirring at room temperature, the calcium hydroxide goes into
solution. The pH value of the resulting solution is ca. 6.9. By adding a further 9.6 g of
calcium hydroxide, the pH value is raised to ca. 10.6. The resulting mixture is turbid owing
to undissolved particles (calcium carbonate) in the calcium hydroxide. This mixture is
transferred through a candle filter to a 35 litre enamel boiler and the glass receptacle and
the transfer tube are rinsed with a solution of 1048 g of ethanol and 1000 g of deionised
water. For mild concentration, a vacuum is created in the boiler to a theoretical value of
100-120 mbar. With a temperature of the heating medium of ca. 50°C and a boiling
temperature of the mixture of max. 44°C, a total of 11.32 kg of aqueous ethanol is distilled.
The dissolved salt crystallises spontaneously during the course of distillation. The
suspension present at the end of distiltation is cooled to ca. 5°C whilst stirring, and is stirred
for ca. 16 hours at 5°C. The suspension is then filtered through Blchner filters. The boiler
is rinsed with a mixture of 3600 ml of deionised water and 400 ml of ethangl, the mixture
being cooled to 5°C, and the rinsing mixture is used to wash the filter cake. A moist filter
cake is thus obtained. Drying of a partial amount on metal sheets in a vacuum drying
chamber at 50 mbar pressure and 40°C oven temperature for 24 hours until reaching a

constant weight yields a dry substance.

The physical data, especially the X-ray powder pattern, correspond to the calcium

tetrahydrate salt of example' 1.

Example 11:

Hydrate of valsartan disodium salt (2.4 + 1.0 mole H.O):



wat er 10. 7610. 75 K13.413.64 X-ray diffraction diagram neasured with tﬂ? JAN 7005
-diffractoneter Scintag Inc., Cupertino, CA 95014, US using a CuKa "
radi ation. Reflection lines and intensities of the nost inportant |ines of

the hydrate of the di-potassium salt of valsartan, values given in 20 in

20 in Intensity 4.9 strong 9.4 strong-52L 4 weak 12.8 weak 14.0 weak

15.0 weak 15.6 weak 16.6 nedium 18.0 weak 18.5 weak 18.9 weak 20.7

weak 21.5 weak 22.0 weak 22.7 nedium 23.3 weak 24.1 nmedium 25.6 weak

25.8 weak 1 0 JEAN 2005 -55 27.1 29.4 i weak Pref are hydrates
conpri si n%P Freal ebhsaAWsPYFRYAR SERKSN BYe gg‘g%ga}o@%ﬁ?p?tézalg.ég@gq g&?'{“ﬂﬁ” of
cal ci unt NBgBeshWRLE%RD 280l of isopropancl. The clear solution (pH ca. 7.2) is concentrated

under vacuum at ca. 40°C. The amorphous residue of the disodium salt is suspended in
100 ml of isopropanel, and water is removed by concentrating under vacuum once more at
ca. 40°C and degassing. The amorphous residue is suspended in 75 ml of acetone and

2 ml of water at ca. 40°C. At ca. 25-30°C, 200 ml of tert.-butylmethylether are added,
whereby constituents that are initially smeary are gradually transformed into a crystalline
suspension. After stirring over night at ca. 25°C, the suspension is cooled to 10°C and after
ca. 1 hour is filtered by suction whilst excluding atmospheric moisture. Washing then takes
place with 20 ml of tert.-butylmethylether. The moist filter cake is dried over night at '

ca. 30 mbar and at 30°C. A colourless, slightly hygroscopic crystal powder is obtained.

c 55.03 55.07
H 6.16 6.14
N 13.38 13.38
o) 16.63
water 8.40 8.41

| Na 8.67 8.78

J X-ray diffraction diagram (reflection lines and intensities of the most important lines) of the
crystalline hydrate of the disodium salt of valsartan measured with the diffractometer

Scintag Inc. Cupertino, CA 95014, US, using CuKa radiation:

20 Intensity
4.7 strong
9.1 strong
13.3 weak
13.7 weak
15.6 medium
16.4 medium




21.5 g of valsartan in 200 ml of isopropanol and 100 m of water arS 105
-stirred for ca. 3 hours at ca. 25Cwith 1.5 g of magnesi um hydr oxi eﬂaéfw ¥
1.9 g of calciumhydroxide. The practically clear solution is concentrated
in a vacuumat ca. 50C. Atotal of 240 ml of ethyl acetate is added with
stirring to the still warm sem -solid r&8i-due whi ch contains residual

wat er. Upon stirring over night at ca. 25C, initially sticky constituents

are transforned into a honobgeneous suspension. The suspension is filtered

by suction and washed with 20 n117A£f et hyl acet at e.. r;(he noiist filter cake

is dried in a vacuum at| 30-40C. col ourl ess cryse[ al powder is obtained.

The X-ray diffraction di agram cim.@esponds to a cotjhronerateg of cal ci um
tetrahydrate and rmagnesi um hexﬁﬁ{drate fromexanple 1 and 2. Exanple 14:

Val sartan bi s-di et hyl anproni um s&f: i 1.5 g of ‘frﬁyl am ne are added
dropwi se at ca. 25C to the solutgen of 4.35 g ofmedbsartan | in 60 m of
acetone. After a short tinme, crystallisation slowy sets in. After stirring
over night, the crystallisate SBfiltered by si&9"YA at ca. 20C, washed
with cold acetone and dried imsagvacuum at ca. nfjumA col gurl ess crystal
powder is obtained. Elepentary analysis: C32 H51 N7 03, 0.1 nols H20 - Uzi
coo" s "(r'.,x. h, ..,k ~ artd2§-' j ~ . " .~ swong o g .
C65. 8265. 84 H8. 908. 84 N16.8416.8051 0 JAN 2005 -5/ & water

24.8 weak
25.5 weak

! 26.5 medium
26.8 weak
27.3 weak
27.8 weak
28.6 weak
29.4 weak
29.9 medium

Example 12;

Hydrate of the valsartan dipotassiur salt (3.4 + 1.0 mole H;0):

6.9 g of potassium carbonate are added at ca. 25°C to tha solution of 21.7 g of vailsartan in
-‘ 150 ml of acetone and 20 ml of water. After stirring for 2 hours at ca. 25°C, an almost clear
solution is obtained, which is concentrated in a vacuum at ca. 50°C bath temperature.
55 ml of acetone are added to the residue (29.3 g) which contains residual water, and at
ca. 35°C, over the course of ca. two hours, a total of 250 mi of tert.-butylmethylether is
dispensed in. After stirring at ca. 25°C, the easily stirrable crystal suspension is cooled to
10°C, stirred for at least one hour, filtered by suction and washed with 20 ml of
tert.butylmethylether. The moist filter cake is dried over night at ca. 30 mbar and at 30°C.

A colourless, slightly hygroscopic crystal powder is obtained.

Elementary analysis: C4 Hzz Ns O3 Kz, 3.42 mols H,0



0.34 8.52 0.34 X-ray diffraction diagram (reflection lines and inte s't'%m[‘r
-of the nost inportant lines) of the crystalline bis-diethylamoni uﬁ'n@a"st Lo
20 4.7 8.5 9.3 10.8 11.3 13.4 14.0 14.3 14.9 17.1 17.4 17.6

18.3 19.0 20.0 21.2 21.6 22.4 22.7 24.9 25.2 27.0 Intensity weak
strong strong strong weak strong -54 -

Gl 50.37
H 5.87
N 12.24
O
water 10.76
K 13.4

X-ray diffraction diagram measured with the diffractometer Scintag Inc., Cupertino, CA

i 95014, US using a CuKa radiation.

Reflection lines and intensities of the most important lines of the hydrate of the di-potassium

salt of valsartan, values given in 20 in ©;

20in° Intensity
4.9 strong
9.4 strong
11.4 weak
12.8 weak
14.0 weak
15.0 weak
15.6 weak
16.6 medium
J 18.0 weak
18.5 weak
18.9 weak
20.7 weak
21.5 weak
22.0 weak
22.7 medium
23.3 weak
241 medium
25.6 weak

25.8 weak



medi um weak nedi um. nedium nedi um nmedi um weak nmedium weak nedi mmlﬁms
-medi um weak nedium weak weak Exanple 15: Val sartan bis-dipropyl a A
salt: 2.1 g of dipropylam ne are added dropwi se at 25C to the sol ution of
4.35 g of valsartan in 60 m of acetone. When crystallisation has set in,
the tenperature is raised for a brief 1_GsJAN 2005 -57 period to 40C and is
allowed to drop to roomtenperature over ca. 2 hours. After stirring over
night, the crystallisate is filtered by suction, washed twice with 15 m of
acetone and dried in a vacuumat ca. 40C. G anul ar crystgl S are obtained.

El ementary anal ysis: C36/H69 N7 03, 0.05 nols H20 found™Medding = .
...... ;1 e ;latd C67. p4Gy/. 69 HI. 329. 33 N15. 3615. 35 07. danat er 0. 130. 1
X-ray diffraction diagram (reflection lines and intensities of the nobst

i mportant |ines) of the

Preferred are hydrates comprising medium and strong intensity peaks.

Example 13.

Valsartan calcium/magnesium mixed salt:

21.5 g of valsartan in 200 mi of isopropanol and 100 ml of water are stirred for ca. 3 hours
at ca. 25°C with 1.5 g of magnesium hydroxide and 1.9 g of calcium hydroxide. The
practically clear solution is concentrated in a vacuum at ca. 50°C. A total of 240 ml of ethyl
acetate is added with stirring to the still warm, semi-solid residue which contains residual
water. Upon stirring over night at ca. 25°C, initially sticky constituents are transformed into a
homogeneous suspension. The suspension is filtered by suction and washed with 20 mi of
ethyl acetate. The moist filter cake is dried in a vacuum at 30-40°C. A colourless crystal

powder is obtained.

The X-ray diffraction diagram corresponds to a conglomerate of calcium tetrahydrate and

magnesium hexahydrate from example 1 and 2.

Example 14:
Valsartan bis-diethylammonium salt:

1.5 g of diethylamine are added dropwise at ca. 25°C to the solution of 4.35 g of valsartan
in 60 ml of acetone. After a short time, crystallisation slowly sets in. After stirring over
night, the crystallisate is filtered by suction at ca. 20°C, washed with cold acetone and dried

in a vacuum at ca. 50°C. A colourless crystal powder is obtained.

Elementary analysis: Caz Hsy N7 O3, 0.1 mols H,O

oy

C ., . T Y
H 8.90 8.84
N 16.84 16.80




crystalline bis-dipropylamoniumsalt 20 8.5 8.9 9.4 10.0 11.2 11.6 .
125 13.2 13.9 14.3 14.7 15.1 15.6 16.0 17.0 17.9 18.7 191@ JAN 7005

Intensity strong weak strong nediumweak weak weak strong strong
weak weak weak weak weak

- 56 -

0 8.52
water 0.34 0.34

X-ray diffraction diagram (reflection lines and intensities of the most important lines) of the

crystalline bis-diethylammonium salt

20 Intensity
4.7 weak
8.5 strong
9.3 : strong
10.8 strong
11.3 weak
13.4 strong
14.0 medium
14.3 weak
14.9 medium
17.1 medium
17.4 medium
17.6 medium
18.3 weak
19.0 medium
20.0 weak
| 21.2 medium
21.6 weak
22.4 medium
22.7 weak
24.9 medium
25.2 weak
27.0 weak

Example 15:

Valsartan bis-dipropylammonium salt:

2.1 g of dipropylamine are added dropwise at 25°C to the solution of 4.35 g of valsartan in

60 mi of acetone. When crystallisation has set in, the temperature is raised for a brief



medi um medi um strong weak 10 JAN 2005 -58 20.4 weak 20.6 weak 21.

strong 21.7 weak 22.3 nedium 23.1 strong 24.5 weak 25.5 nediumi {]251!@ 2005
weak 26.7 weak 28.6 weak Exanpl e 16: Bis-dibutylammoni um salt of

val sartan: A solution of 2.15 g of valsartan in 30 ml of acetone is m xed
with 1.4 g of dibutylamne at ca. 25C .gyystallisation sets in after a

short tine, and the thick suspension is gradually diluted with 20 m of

i sopropyl acetate over ca 1 hour. After stirring for 4 hours at ca. 25C,

the crystals are rem)ved suction, washed twice wt

e ot o ettt SRS o b LB e GO st LEe Bvera. aritauSn bR Rkl «

crystal @VQ‘?TQH'(S\h@ é\f?:?érte El f%?erﬁ By YudRal Wasifed s WhH 18mIQ3 acBiore @RS
H20O f ound cul (5 068. 2568. 30 H9. 799. 75 N13.8913.94 08.01
wat er 1. 33dri&Bin% vayuum Mméﬂf%n%m@@ramf(taléfar@@bladﬂﬁd ines and intensities
of the nost inportant lines) of the crystalline bis-dibutylamoniumsalt 1
0 JAN 2005 - 59

Elementary analysis: Cgg Hee N7 O3, 0.05 mols HO

3 67.74 67.69
H 9.32 9.33

N 15.36 15.35
-, o) 7.64
water 0.13 0.14

X-ray diffraction diagram (reflection lines and intensities of the most important lines) of the

crystalline bis-dipropylammonium salt

20 Intensity
8.5 strong
8.9 weak
9.4 strong
10.0 medium
11.2 weak
11.6 weak
) 12.5 weak
13.2 strong
13.9 strong
14.3 weak
14.7 weak
15.1 weak
15.6 weak
16.0 weak
17.0 - medium
17.9 medium
18.7 strong
19.9 weak




Intensity very strong medium strong strong weak strong nedium strong
weak weak strong nedium nedium’ medium nedium nedium  nmedi um | réig 2005
weak weak nmedium nedium weak weak weak Formulation exanple 1: )
Directly conpressed tablet: No.Ingredientproportion per batch proportion

per [g]tablet core [ng] 1val sartan cal cLgg.salt tetrahydratel34.2480 10 JAN
2005 -60 2Avicel PH 102 (mcrocrystalline

20.4 weak
20.6 weak
21.0 strong
21.7 weak
22.3 medium
23.1 strong
245 weak
25.5 medium
25.8 weak
26.7 weak

'.'! 28.6 weak

Example 16:

Bis-dibutylammonium salt of valsartan:

A solution of 2.15 g of valsartan in 30 m! of acetone is mixed with 1.4 g of dibutylamine at
ca. 25°C. Crystallisation sets in after a short time, and the thick suspension is gradually
diluted with 20 mi of isopropyl acetate over ca. 1 hour. After stirring for 4 hours at ca. 25°C,

the crystals are removed by suction, washed twice with 10 ml of isopropy! acetate and dried

in a vacuum at 50°C. A colourless, slightly hygroscopic crystal powder is obtained.

Elementary analysis: Cao Hez N7 O3, 0.5 mols H,0O

c 68.25 68.30
H 9.79 9.75
N 13.89 13.94
0 8.01
water 1.33 1.33

X-ray diffraction diagram (reflection lines and intensities of the most important lines) of the

crystalline bis-dibutylammonium sakt



60. 40836 cellul ose) 3l actose (crystalline)96.149457.3 4crospovi done7.5514.5

-5aerosil 200 (silica,

m xed for

col | oi dal
(veget abl e) 6. 20863. 7 | ngr edi ent no.

.W th punches

0. 8390.5 anhydrous) 6magnesi um stea
1 is sieved through a 0.5 nmm si
15 minutes in a Turbula wth ingredients 1-6. Tablets are
-conpress using a single punch tablet pre

13 JAN 2005

of a dianeter of

8mm Fornul ati on exanple 2: Tablet produced by roller conpaction:
No. | ngr edi ent proporti on per proportion per batch [g]tablet core [ng]

lval sartan nmagnesi um s

|t hexahydrat e40080 2Avicel PH 102

27054 cel lul ose) 3crosy
anhydrous) 7. 51. 5 5magne
I ngredients no. 1-5 are
roller conpactor. The
conpressed into tablets
a dianeter of 8mm 10 J
val sartan, selected frd
nonopot assi um sal t,

salt, the calcium salt

bi s- di propyl anmoni um s4g

nono-L-arginine salt, t

the bis-L-lysine salt,

t he

m crocrystalline

ovi done78a5 4aerosi|l 200Me8EY ca, col | oi dal
2Si um st at el53 6magnes| Shearate7.51. 5
m xed ?ﬁ? 50 m nutes g\ﬁééyg%npg;ct ed{on a Freund
band is &6l | ed and aftermadwinki ng i hgredi ent no 6,
usi ng a.9 si ngl e punch t%ﬁ¥5 pressiw th punches of
AN 2005 261 Wat we clai . 1. Alsalt of
m t he greup consi sting ofstiohg nmonosedi um salt, the
di sodium salt, the dipotassjumsalt, the nagnesium
. the bi'$%i et hyl anmoni un&&ft, the
|t, the qi$-di butyl amonigwaengal t, the
he bis-L-arginine salt, the nono-L-lysine salt and
as wel 11535 sal t ni xt ur eSeCHER eof
16.4 strong
17.7 weak
18.2 weak
19.5 strong
19.9 medium
20.5 medium
21.4 medium
21.9 medium
222 medium
- 22.6 medium
23.0 strong
23.7 weak
24.2 weak
24.7 medium
25.7 medium
26.0 weak
26.5 weak
28.8 weak

Formulation example 1:

directly compressed tablet:

No. Ingredient proportion per batch | proportion per
[g] tablet core [mg]
1 valsartan calcium sait tetrahydrate | 134.24 80




2. A salt according to claiml in crystalline, partially crystalline ﬁr s

anor phous form 3. The calciumsalt of valsartan according to cl ai nh JA?N 2013

The tetrahydrate of the calciumsalt of valsartan according to claim3. 5.

The tetrahydrate according to claim4, characterised by (i) an X-ray powder

pattern taken with a Guinier camera conp%'gsi ng the followng interlattice

pl ane intervals: din [A: 16.10.3, 9.90.2, 9.40.2, 7.030.1, 6.500.1,

5.870. 05, 5.740.05, 4.950.05, 4.730.05, 4.330.05,4.150.05, 4.120.05,

3.950.05; or (ii) an ATR-IR spectrum havjing the follow ng absorpti-on—bands

expresséd i n 1 eoiiqe Gtht 02 Wwiceoystdieres (cn$9.408621 (st); (898 (m; 1458 (m;

1441 (mj; 1417 %mp 364 (m; 1012 (m; [758 (m); 738 (m| 696 (m,; 666

(m. 6. |A salt FLUBPY ng to one of clainmg 1-5 in the formof a solvate |7.

A salt gcror dilngctbde ehrgstaliing) ai ns 1-6 in| 96.4484rm of a hylrste. 8. A salt

accordi ng-to 4 of ¢lalms—1-7-in-=a r*;/;'*lﬂctedfrumt. group conststi ng

of (i) | crystEPSAXYEFErm (ii) a partly éﬁistal li ne fo*?’n (iii) an

anor phouss form_agd 284 Wliica, EloYEPT Phous| b @aen 1 0 JAN 2p@3 -62 9. _

Phar macgut i cal; preparation containing a gonpound accordi hg to one of clains

1 to 8 gnd a |@rawdewsiti cally acceptabl g excipient or afditive. 10.
[0)

Phar macetit-+catrprepar at T or-accor EHREY, contai ni g a salt
according' to cr{ﬁa%r%‘gs'%mas:{én%g%-@égé&g@gLrbi Eg?‘ogﬁ with at | east one
conposition selected fromthe group consisting of a: (i) HVG Co-A

reduct ase i nhi bitor_ or a pharmaceutically _a : Tl |

angi ot ensNAeGSAV &R i @S'EH%’/%OLC&&) ':ICW 'FY%%SQW’?OSWZ?%’?:@%%?’%|T§’%d'g
accept abl gitsRigreditieriesf Tabletd drecdhtiress ushanaasingld pariobriablet press with punches
pharmaceutically acceptable salt thereof, (iv) al dosterone synthase

i nhi bi torOfc?rd@”%eﬁ%rr W ically acceptable salt thereof, (v) al dosterone
ant agoni st or a pharnmaceutically acceptable salt thereof, (vi) dual

angi ot ensi n converting enzyne/ neutral endopepti dase (ACE/ NEP) i nhibitor or
a phar mel ' fable salt thereof, (vii) endothelin antagonist or
a phar macesdibGatobdcas 6 RiIRPLEMBattont her eof ,

No. | Ingredient proportion per proportion per
batch [g] tablet core [mg]
1 valsartan magnesium salt hexahydrate | 400 80
2 Avicel PH 102 (microcrystalline 270 54
cellulose)
3 crospovidone : 75 ' 15
) 4 aerosil 200 (silica, colloidal anhydrous) | 7.5 1.5
5 magnesium stearate 15 3
6 magnesium stearate 7.5 1.5

Ingredients no. 1-5 are mixed for 50 minutes and compacted on a Freund roller compactor.
The band is milled and after admixing ingredient no 6, compressed into tablets using a

single punch tablet press with punches of a diameter of 8mm.



(viii) renin inhibitor or a pharmaceutically acceptable salt thereof, and
{ix) diuretic or a pharmaceutically acceptable salt thereof. 11. LBeIQfJAN 2005
conmpound according to one of clains 1 to 8 in the preparation of a
medi canment for the prophylaxis or treatnent of diseases and conditions
whi ch can be inhibited by blocking the AT, receptor. 12. Process for the
manuf acture of a salt according to claim1, characterised in that (i)
val sartan and the appropriate base are added to a water-containing organic
solvent, (ii) the solvent is concentrated, for exanple by heating, if
necessary under reduced pressure or by %"omﬁy evaporating, e.g. at room
tenperature, (iii) the residue of evaporation is equilibrated with the
reqU|reqN nmount of water by (a) suspending the residue of evaporation,
whi ch |S—§@U%%¥éé%5%sly still warm and which still contains some water,
in an approprlate sol vent or (b) by equilibrating the mater excess in the
sol vent; by in a) and b) the XIS or added water ent
uant 1ty n v i Ohiioalies, Seigredsfanahe (e cBrgSno oL Bie BB GRY HE
form an mesbgotauzaim RhEStRE dRdAdiu \éélt,tth@ dfpdtdsshipd ahifede InSagn‘é@iua’t e@h, the calcium
salt, the bis-diethylammonium salt, the bis-dipropylammonium salt, the bis-dibutylammonium salt,
- the mono-L-arginine salt, the bis-L-arginine salt, the mono-L-lysine salt and the bis-L-lysine salt, as

well as salt mixtures thereof.

) 2. A salt according to claim 1 in crystalline, partially crystalline or amorphous form.
3. The calcium salt of valsartan according to claim 1.
4, The tetrahydrate of the calcium salt of valsartan according to claim 3.
5. The tetrahydrate according to claim 4, characterised by
0] an X-ray powder pattern taken with a Guinier camera comprising the following

interlattice plane intervals:
d in [A]: 16.1£0.3, 9.940.2, 9.4+0.2, 7.03x0.1, 6.50+0.1, 5.87+0.05, 5.74+0.05, 4.95+0.05,
4.7310.05, 4.33+0.05, 4.1510.05, 4.12+0.05, 3.95+0.05; or
(i) an ATR-IR spectrum having the following absorption bands expressed in reciprocal
'; wave numbers (cm™):
1621 (st); 1578 (m); 1458 (m); 1441 (m); 1417 (m); 1364 (m); 1012 (m); 758 (m); 738 (m); 696

(m); 666 (m).

6. A salt according to one of claims 1-5 in the form of a solvate.

7. A salt according to one of claims 1-6 in the form of a hydrate.

8. A salt according to one of claims 1-7 in a form selected from the group consisting of
i) a crystatline form,

if) a partly crystalline form;
i) an amorphous form; and
iv) a polymorphous form.
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9. Pharmaceutical preparation containing a compound according to one of claims 1 to 8 and a

pharmaceutically acceptable excipient or additive.

10. Pharmaceutical preparation according to claim 9, containing a salt according to one of

claims 1-7 in combination with at least one composition selected from the group consisting of

a:

(i) HMG-Co-A reductase inhibitor or a pharmaceutically acceptable salt thereof,

(i) angiotensin converting enzyme (ACE) Inhibitor or a pharmaceutically acceptable salt
thereof,

(i) calcium channel blocker or a pharmaceutically acceptable salt thereof,

(iv) aldosterone synthase inhibitor or a pharmaceutically acceptable salt thereof, (v)
aldosterone antagonist or a pharmaceutically acceptable salt thereof,

(Vi) dual angiotensin converting enzyme/neutral endopeptidase (ACE/NEP) inhibitor or a
pharmaceutically acceptable salt thereof,

(vii)  endothelin antagonist or a pharmaceutically acceptable salt thereof,

(viii)  renin inhibitor or a pharmaceutically acceptable salt thereof, and

(ix) diuretic or a pharmaceutically acceptable salt thereof.

11. Use of a compound according to one of claims 1 to 8 in the preparation of a medicament
for the prophylaxis or treatment of diseases and conditions which can be inhibited by

blocking the AT, receptor.

12. Process for the manufacture of a salt according to claim 1, characterised in that
(1) valsartan and the appropriate base are added to a water-containing organic solvent,
(i) the solvent is concentrated, for example by heating, if necessary under reduced

pressure or by slowly evaporating, e.g. at room temperature,
(i) the residue of evaporation is equilibrated with the required amount of water by

(a) suspending the residue of evaporation, which is advantageously still warm, and which

still contains some water, in an appropriate solvent or

(b) by equilibrating the water excess in the solvent;

whereby in a) and b) the existing or added water is present in a quantity in which the water
dissolves in the organic solvent and does not form an additional phase; and

(iv) the salt obtained is isolated.



