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Telmisartan, and the physiologically acceptable salts thereof, have valuable
pharmacological properties. Telmisartan is an angiotensin antagonist, particularly an

20  angiotensin-ll-antagonist which by virtue of its pharmacological properties may be
used for example to treat hypertension and cardiac insufficiency, to treat ischaemic
peripheral circulatory disorders, myocardial ischaemia (angina), to prevent the
progression of cardiac insufficiency after myocardial infarct, to treat diabetic
neuropathy, glaucoma, gastrointestinal diseases and bladder diseases. Other

25 possible therapeutic applications can be found in EP 502314 B1, the contents of
which are hereby referred to.

Telmisartan is commercially obtainable under the brand name Micardis®. Starting

from the free acid of teimisartan, the preparation in the form in which telmisartan is
30 marketed is produced by a complex spray drying process. Because of the limited

solubility of the free acid, less complex methods of preparing an alternative
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2 The aimof the present invention is to prepare telmsartan in a form
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The object of the invention is thus to provide a new stable form of telmisartan which
30 complies with the abovementioned stringent requirements imposed on
pharmaceutically active substances.
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20 ‘The crystalline formof the sodiumsalt of telnisartan according to the
. invention was exam fined nore closely by spectroscopy. The X-ray powder

.di agram obtained is shown in Figure 1. The followi ng Table 1 sunmarises the
.data obtained in this spectroscopic analygis: 25 Table 1: 2 O[]d [Alrel.

intensity [%42 O[]d [~4]rel wensity
[94 3.5424.96713. 176. 7274. 212 Betatied ses:

D0 014. 366. 16104. 9817. 7

25414, 985. 91135. 6915. 52815. 515. 7114

6. 3213. 97 1217 095, 8 07..4911. 801
117. 45, 0708 0un AL IEY ti%?@%éﬁé&%ﬁ%éﬁ%ﬁ%ﬁm% SN IBAS 1088 80 5
09. 31519. 982 farm ofi its sodiuppsalb oBfmmeka 110. 808. 18821. 294..171011. 167. 921822. 19
4.0091%. 887.44723.073. 851012. 517. 07723. 763. 74912. 796. 921124. 433. 648 In the
above Table the value "2 O[]" denotgs the angle of diffraction in degrees
and the value "d [A]" denotes the laftice pI ane spacings determined in A 5
According to the findings givgsa in Jable epresent i nvention rel ates
to crystalline tel msartan sod|Num $ afacterised in that in the X-ray
powder diagramit has the chayacyer i Nval ues Cgi: %9 95 A, 17.72 A, 13.97
A and 13.63 A, infer alia. B\ X ray powdex” dhagrBirs re recorded within
the scope of the present inwention ~o using Br ukler D8 Advanced with an
SSD (= site-sensitive detector) (CuKa, radiation = 1.5418 A, 30 kV, 40
mA). The present invention also relates to the ckysfalline sodiumsalt of
tel m sartan according to the invention in the formof thk solvates and
hydrates thereof, 15 preferably in the formof the hydrates, nost
preferably in the form of the heni hydrate thereof. In anot her aspect, the
present invention relates to a nethod of producing the crystalline sodium
salt of td&yasuitabie mdﬁmgnuiactmmg ¢mutl1mcnmnthél' belystamphicrigrnaf ¢eé al 20
used 119  PcRRAafing BRI SERWHEPTRRN B Al hrefilertehiBtahbanpRze ey Lo the
tan,

i nvention ﬁ ree acl of be o talned by
met hods kﬁ%ﬁ%”? SEIREtMRY- (e. g. accordlng to EP 502314 Al ).

This crystalline form of the sodium salt of telmisartan is characterised by a melting
point of T=245 + 5°C (determined by DSC=Differential Scanning Calorimetry; heating
175  rate: 10 K/min).

The present invention therefore relates to crystalline telmisartan sodium salt
characterised by a melting point of T=245 + 5°C (determined by DSC).
The above value was obtained using a DSC821 made by Messrs Mettler-Toledo.

20
The crystalline form of the sodium salt of telmisartan according to the invention was
examined more closely by spectroscopy. The X-ray powder diagram obtained is
shown in Figure 1.
The following Table 1 summarises the data obtained in this spectroscopic analysis:
25
Table 1:
20[7] d [A] rel. intensity 201[7] d [A] rel. intensity
[%] [%]
3.54 24,96 7 13.17 6.72 7
4.21 20.95 100 13.68 6.47 7
4.45 19.83 20 14.36 6.16 10
4.98 17.72 54 14.98 5.91 13
5.69 156.52 8 15.51 5.71 14




» 5 To.prepare the crystalline sodiumsalt according to the invention the
«free acid of telmsartan is taken up in a suitable solvent,
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be heated to speed up the progress of the reaction. Preferably, the

reaction mxture is heated to a tenperature of >40C, nost preferably to
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nost preferably to boiling point. The solvent used is preferably an organic

aprotic solvent, nore preferably an organic, aprotic and non



~ 20 pol ar .sol vent. Sol vents which may be used according to the invention
~are,” nost preferably, toluene, chloroform dichloronethane,
tetrahydrofuran, diethylether, diisopropylether, nethyl-tert. butylether,
.acetone, nethylisobutyl ketone, benzene orsacetonitrile, of which tol uene,
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If sodium hydroxide is used as the sodium salt and this is added in the form of an
aqueous solution, according to a preferred embodiment of the process according to
the invention, it may be helpful in some cases to add a water-miscible organic

35 solvent. This is preferably selected from among methanol, ethanol, isopropanol,
acetone, tetrahydrofuran, tert.-butanol, 2-butanol, butanol, glycol, ethyldiglycol,
1,3-butanediol, 1,4-butanediol, tert.-amylalcohol, acetonitrile, nitromethane,
formamide, dimethylformamide, N-methylpyrrolidinone, dimethylsulphoxide,
dimethylacetamide, nitroethane and methoxy-2-propanol, of which the



» 8 of .water to aprotic organic solvent according to the invention are
preferably in a range from1:5 to 1:50 and the ratio of water to al cohol
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30
The concentrated solution thus obtained is cooled, preferably to ambient
temperature, whereupon the telmisartan sodium salt crystallises out. After
crystallisation is complete the crystals are separated off, optionally washed with the
organic solvent mentioned above and finally dried.

35

In another embodiment of the invention the crystalline telmisartan sodium salt
according to the invention may be obtained starting from the acid addition salts of
formula 2



* reaction mixture obtained is heated to a tenperature of about 50-100C,

+ prefierably about 60-90C, nost preferably about 70-80C for a period of about
10 minutes.to 2 hours, preferably for about 20-45 minutes. In the course of
.this heating, sonme of the solvent, preferably about 10-50% nost preferably
about 20-40% of the total ~o quanRAty of 'solvent may be distilled off. The
remai ni ng suspension is then filtered, the filter residue is optionally
washed with one of the aboygnent o pr otTMe or gani ¢ sol vents, preferably
with the aprotic organic sol vent s’ al so used in the reaction. ~5 The
filtrate obtained is then dj N a solvent or myxtu¢e of solvents. It
is preferable to use a st ReyaBdverent’i oned aprotic
organi ¢ solvent for this\_Pr 0i nt, about 10 to 100 m of
wat er, preferably about 30 to 80 ml of wa ' preferably about 40 to
70 M of water are used per nol of the conpou originally used. At this
point, 250 to 3000 m, preferably about 20 800 to 2000 m, 2nnst preferably
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The compound of formula 2 is taken up in a suitable solvent and combined with a
suitable sodium salt.
The solvent may be water and/or a suitable alcohol, such as methanol, ethanol or
20 isopropanol mixed with an aprotic organic solvent selected from among toluene,
chloroform, dichloromethane, tetrahydrofuran, diethylether, diisopropylether, methyl-
tert. butylether, acetone, methylisobutylketone, benzene and acetonitrile. It is
particularly preferred to use, as the solvent, water mixed with ethanol or isopropanol
mixed with an aprotic organic solvent selected from among toluene, benzene and
25 methylisobutylketone, most preferably toluene. A mixture of water, isopropano! and
toluene has proved particularly suitable for this step of the synthesis.

The amount of solvent or solvent mixture used depends on the amount of acid
addition salt 2 used. Preferably, about 0.3 — 3.5 L, preferably about 1 — 2.5 L, more
30 preferably about 1.5 - 2 L of the abovementioned solvent or solvent mixture are
used per mol of compound 2 used. If the solvent used is the preferred solvent
mixture according to the invention which contains an alcohol as the third solvent
component in addition to water and an aprotic organic solvent, the ratios by volume



* Most -preferably, the present invention further relates to the

+ abovenenti oned conmpounds of fornmula 2 in crystalline form ~o Mreover, in
vi ew of the pharmaceutical activity of the crystalline telm sartan sodi um
salt according to the invention, the present invention relates to the use
t hereof as_a pha rrac%kltical osition. In another aspect, in view of the
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The amount of sodium salt to be used is naturally dependent on the amount of free

acid telmisartan used. According to the invention, at least 2 mol of sodium salt have
35 to be added per mol of telmisartan acid addition salt of formula 2 used. According to

the invention it is also possible to add an excess of sodium salt.



* A) Preparation of tel m sartan-hydrochloride: 411 g of tert.-butyl
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the invention thereto. 13
In another aspect the present invention relates to crystalline telmisartan-sodium sal,
30 optionally in the form of the solvates or hydrates thereof, preferably in the form of
the hydrates thereof, most preferably in the form of the hemihydrate, which may be
obtained by the methods described above.

Because of the central significance of the compounds of formula 2 as valuable
35 starting materials for the direct synthesis of the telmisartan-sodium salt 1 according

to the invention, in another aspect the present invention relates to compounds of
formula 2 per se



* Tablet 1: Ingredients: ng 5Tel m sartan-sodi um salt _ o
 hemi‘hydr at el. 00Manni t ol 121. 50Mai ze starch79. 85H ghly di spersed silicon

di oxi de, anhydrous2. 30Pol yvi don K252.351loMagnesi um _

st ear at e3. 00Tot al 210. 00Tabl et 2: ~51 ngr ediygnt s: ngTel nm sart an- sodi um sal t
.henihydrateO.SNhnnitoI122.0Nhize skar ch. dried6l. 82oMai ze starchl8. OH ghly
di spersed silicon dioxide, anhydrols2. 4Polyvidon K252. 3Magnesi um
stearate3d. 0Tot al 210. 025Tablm 3: ent :WﬁSOTeIn1$artan-sod!un1salt
hemi hydr at e0. 25Manni t ol 61. 00\ . 90Hi ghly di spersed silicon

di oxi de, anhydrousl. 2035Pglyvi 15lvagn%si ugy st eaHaXel. 5Tot al 105. 00
14 Patent Clains 5 1) ' 2 an-yo
M\ NeMe -'"\ N~ ~ NN O characteri & 3

lumsalt of fornmula 1 Me

mel ting point of T=245
5C. ONa+ 1 2) Cystalline telnmsartan-sodiu l t according to claiml,
characterised in that in ~o the X-ray powder agf am it has, inter alia,
the characteristic values d= 20.95 A, 17.72 A, 13.97 A and213 63 A 3)
Cryst al | i mhereimitdenntesoat Elmrjﬂlécteﬁtifml‘rd!al’i'@nt;oh@d!mc:ﬁfon@|a%||dTE 1or 2 ,

f drate
Cher eof - "{%‘ber Brfibabid. tollendtaahiii piid §nbaledl iphBBi 54y Frseshedign™ ©°
prepari ng Q’f yEnup I3y Waeﬁ%ﬂ‘ - X}aiemhe%bmrogee @htorlﬁecﬁmmd:msnrtaad”nydmctm@ﬁdé he

free asidigpattRiutdrgasresdirdg taken up in a suitable solvent, this solution
is then conbined with a suitable sodiumsalt, while at | east 1 nol of
sodiumsalt is added 20 per nol of tel msartan, then the reaction m xture

i s heat ed Mast prefesablyothef present ihbentiornfure®r relatbshtouhe abblemehtiens@! ut i on
obt ai ned 'o‘é)n'\;p s& ramsuib eI %ggtghibgq filtrate is slowy added to an
nt enperal ur e

or gani ¢ sol eated to a t f >40C, some of the solvent is
optionally distilled off while the abovenentioned filtrate is being added,

the rasul u\nmooeﬂwmemabflet;ﬂmesmeumaa@unéalltsdoaﬁgntt;gepﬂh%gsrgﬁglngeqemwh ﬁ?&&%ﬁ 25
Soghrg]gsalstalt%'cgrdlr% Y& inv88tor! L#uelp?esent invention relates to the Use thereof as a
pharmaceutical composition.

In another aspect, in view of the pharmaceutical activity of the crystalline telmisartan

15 sodium salt according to the invention, the present invention relates to the use
thereof for preparing a pharmaceutical composition, particularly for preparing a
pharmaceutical composition for the prevention or treatment of diseases wherein the
administration of therapeutically effective doses of one or more angiotensin-II-
antagonists may provide a therapeutic benefit. Preferably, the present invention

20 relates to the use of crystalline telmisartan-sodium salt for preparing a
pharmaceutical composition for the prevention or treatment of diseases selected
from among hypertension, cardiac insufficiency, ischaemic peripheral circulatory
disorders, myocardial ischaemia (angina), the progression of cardiac insufficiency
after myocardial infarct, diabetic neuropathy, glaucoma, gastrointestinal diseases

25 and bladder diseases, the prevention or treatment of hypertension being particularly
preferred.

Accordingly, in another aspect, the present invention is directed to pharmaceutical

formulations characterised in that they contain crystalline telmisartan-sodium salt.
30

The example of synthesis that follows serves to illustrate a method of preparing

crystalline telmisartan-sodium salt carried out by way of example. It is intended



“‘with the organi ¢ sol vent nentioned herei nbefore. r 15 5) Process for
-preparing crystalline telmsartan-sodiumsalt 1 characterised in that an
-acid additi.on salt of fornula 2 Me Me NI / / \ N x HX 25 wherein HX
.denotes an acid selected fromanong hydrqghl oai Cc aci di( hydr obromi c atm gl

t ol uenesul phoni ¢ acid or nethanesul phonic acid, is taken up in a suitable
sol vent an%on?l&fét%aoﬁ\ﬁ"g(ﬁ’ %l’%ﬁ@t'@di’@egjéﬂi Rynwawiof exampley wtholub esstritingotheof

" sodi um sal investiomial itoforitbatsconpound 2 used. 90 6) Crystalline

tel m sartan-sodi um salt which may be obtained according to claim4 or 5. 7)
Use of crystalline telmsartan-sodiumsalt according to one of clainms 1-3
or 6 as aMmmmw@maﬁon.of&wmammﬂmm-smum%ﬂstaﬁngt
char actser i bIni they contain crystalline telm sartan-sodium sa
accor d}sng ﬁ%ﬁ(g%@lgﬁnﬁalnﬁ 1-3 or 6. 20 9) Conpounds of formula 2 M MN |
~ N-Me /\ \NeRiEMting Raterial ysed to prepare crystaling telmisastan-spdiutesalt ascardingctod

sel ected fthenmertion hugibechb drdeCadi@, WhicB &Y BE @BEAARE bYFh&thods known from
tol uenesulipnopi ¢ a?tc(iefjg.%rccg%iﬁg psEp g&%IfA?)C.I d.
154.4 g of telmisartan are placed in 308.8 ml of toluene in a suitable reaction vessel.
10 The suspension is combined with 27.8 g of 44.68% sodium hydroxide solution and
84.9 ml of ethanol and heated to 78°C for about 30 min, then the mixture is filtered.
If desired, if large amounts of solid are left in the filter, this may be washed with a
mixture of 61.8 ml of toluene and 15.3 ml of ethanol.

15 463.2 ml of toluene are placed in another reaction vessel and refluxed. The filtrate
obtained by the process described above is slowly added dropwise thereto at boiling
temperature and simultaneously distilled off azeotropically. After it has all been
added the solution which may have been obtained from washing the filter is also
added and again distilled off azeotropically. The mixture is distilled at up to 103°C

20  and the suspension is allowed to cool to ambient temperature. The crystals are
suction filttered, washed with 154.4 ml of toluene and dried at 60°C in the circulating
air drier.

Yield: 154.6 g (96%) of colourless crystals;
25
Ci3H6N,O,Na x 0,5H,0 calc.. C72.51 H5.72 N 10.25
found: C 72.57 H 5.69 N 10.21

Synthesis Example 2: Preparation of crystalline telmisartan-sodium salt starting
30 from telmisartan hydrochloride:

A) Preparation of telmisartan-hydrochloride:
411 g of tert.-butyl 4°-[[2-n-propyl-4-methyl-6-(1-methylbenzimidazol-2-yl)-
benzimidazol-1-yl]-methyl]-biphenyl-2-carboxylate are suspended in 822 ml of glacial
35 acetic acid and combined with 213 g of concentrated aqueous hydrochloric acid
(37%). The mixture is refluxed and about 640 ml of solvent are distilled off. The
residue remaining is slowly combined with about 620 mi of water at 50-60°C. To this
mixture are added 20 g of activated charcoal (e.g. Norit SX 2 Ultra) and the resulting
mixture is stirred for about 10 min at constant temperature. After filtering, the residue




16 10) Conpound of formula 2 according to claimb9, wher ei n H X denotes
 hydrogen chloride. 5 11 ) Conpound according to claim9 or 10,
-characterised in that it is present in crystalline form .A A
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phosphate or lactose, disintegrants such as maize starch or alginic acid, binders

such as starch or gelatine, lubricants such as magnesium stearate or talc and/or

agents for delaying release, such as carboxymethyl cellulose, celiulose acetate

35 phthalate, or polyvinyl acetate. The tablets may also comprise several layers.

The following are some examples of pharmaceutical preparations which may be
used according to the invention. They are intended purely as illustrations by way of
example without restricting the subject matter of the invention thereto.
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Mannitol 121.50
Maize starch 79.85
Highly dispersed silicon dioxide, anhydrous 2.30
Polyvidon K25 2.35

170  Magnesium stearate 3.00
Total 210.00
Tablet 2:

15  Ingredients: mg
Telmisartan-sodium salt hemihydrate 0.5
Mannitol 122.0
Maize starch. dried 61.8

20 Maize starch 18.0
Highly dispersed silicon dioxide, anhydrous 2.4
Polyvidon K25 2.3
Magnesium stearate 3.0
Total 210.0

25
Tablet 3:

Ingredients: mg

30
Telmisartan-sodium salt hemihydrate 0.25
Mannitol 61.00
Maize starch 39.90
Highly dispersed silicon dioxide, anhydrous 1.20

35 Polyvidon K25 1.15
Magnesium stearate 1.5

Total 105.00
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1) Crystalline telmisartan-sodium salt of formula 1

Me
M
" Y@NM e
N N
@/I 0 O Na'

“ (

characterised by a melting point of T=245 + 5°C.

2) Crystalline telmisartan-sodium salt according to claim 1, characterised in that in
10 the X-ray powder diagram it has, infer alia, the characteristic values d= 20.95 A
17.72 A, 13.97 A and 13.63 A.

3) Crystalline telmisartan-sodium salt according to one of claims 1 or 2, ,
characterised in that it is present in the form of the solvates or hydrates thereof,
15 preferably in the form of the hydrates thereof.

4) Process for preparing crystalline telmisartan-sodium salt 1, characterised in that
the free acid of telmisartan is taken up in a suitable solvent, this solution is then
combined with a suitable sodium salt, while at least 1 mol of sodium salt is added

20 per mol of telmisartan, then the reaction mixture is heated for a period of from 15
minutes to 2 hours, then the solution obtained is filtered and the resulting filtrate
is slowly added to an organic solvent heated to a temperature of >40°C, some of
the solvent is optionally distilled off while the abovementioned filtrate is being
added, the resulting concentrated solution is then cooled and the telmisartan-

25 sodium salt which crystallises out is isolated and dried, optionally after washing
with the organic solvent mentioned hereinbefore.
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