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Crystalline sodium salt of telmisartan and the use of same as an
angiotensin antagonist

“The invention relates to a crystalline sodium sait of 4'{2-n-propyl-4-methyl-6-(1-

methylbenzimidazol-2-yl)benzimidazol-1 -“yimethyllbiphenyl-2-carboxylic acid (INN:
telmisartan), processes for preparing it and the use thereof for preparing a
pharmaceutical composition.

Background to the invention
The compound telmisartan is known from European Patent EP 502 314 B1 and has
the foilowing chemical structure:
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Telmisartan, and the physiologically acceptable salts thereof, have valuable
pharmacological properties. Telmisartan is an angiotensin antagonist, particularly an
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
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 telmisartan, the preparation in the form in which telmisartan is

marketed is produced by a complex spray drying process. Because of the limited
-solubility of the free acid, less complex methods of preparing an altemative

preparation are difficult to achieve.
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In the production of solid preparations is that the active substance should generally
have the most stable possible crystalline morphology for the pharmaceutical quality
of a medicinal formulation. If this is not the case, the morphology of the active
20 substance may change in certain circumstances under the
conditions of manufacture of the preparation. Such a change may in turn affect the
- repraducibility of the manufacturing process and thus lead to final formulations which
do not meet the high quality requirements imposed on formulations of
pharmaceutical compositions. To this extent it should generally be bome in mind that
25 any change to the solid state of a pharmaceutical compaosition which can improve its
physical and chemical stability gives a significant advantage over less stable forms of
the same drug.

Disclosed herein is a new stable form of telmisartan which can comply with the
30 abovementioned stringent requirements imposed on pharmaceutically active
substances.




Tel msartan is comrercially obtainable under the brand nane M cardis(r).
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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 crystaliine form of the sodium salt of telmisartan was examined more closed 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:

201[] d [A] rel. intensity L 20 d Al rel. intensity

[%] [%]

3.54 24.96 7 |l 1317 | 672 7

- 4.21 20.95 100 , 13.68 6.47 7

4.45 1983 | 20 ! 14.36 6.16 10

4.98 17.72 54 [ 14.98 5.91 13

5.69 15.52 8 15.51 571 14
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Surprisingly, it has been found that telm sartan can be obtained in
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closed b S ros ,opy K-Tay powder|-dagr-am-gbt-ai-ned—-$—shown—in
Fi gure 1,y Thgggﬁl s} n9 hI el1 su ris %‘@atc obf‘eﬁSned in tABs
spect roscopi .&aal y>| $:9.325 Teble B 2 0 [jld1gj9&;rel. ] Tﬂ;ggil \Zﬂz\ngl[]agn -
A r6| . | ]te J/ l/q 3. . L . 4 o, ZLZU., goIruouvro—9Ooo:
ey g%hjﬁ,_ﬁ%a 61859 ofhy 702114 ofls SH895 do15H8b815| 515, 1114
| 10.80 8.18 8 | 21.29 417 10
11.16 7.92 18 2219 4.00 9
11.88 7.44 4 23.07 3.85 10
12.51 7.07 7 23.76 3.74 9
12.79 6.92 11 24.43 3.64 8

In the above Table the value "2 8 [°]" denotes the angle of diffraction in degrees and
the value "d [A]" denotes the lattice plane spacings determined in A.

- According to the findings given in Table 1, the crystalline telmisartan sodium salt, in

the X-ray powder diagram, can have the characteristic values d= 20.95 A 17.72 A,
13.97 A and 13.63 A, inter alia.

The X-ray powder diagrams were recorded using a Bruker D8 Advanced with an

10

SSD (= site-sensitive detector) (CuK, — radiation, A = 1.5418 A, 30 kV, 40 mA).

" The crystalline sodium salt of telmisartan can be in the form of the solvates and
- hydrates thereof, preferably in the form of the hydrates, most preferably in the form

15

- of the hemihydrate thereof.

| Inone aspect, there is provided a method of producing the crystalline sodium salt of
j telmisartan. The starting material used to prepare the crystalline sodium salt of

20 -

_ known in the art (e.g. according to EP 502314 A1).

- telmisartan may be the free acid of telmi'sartan, which may be obtained by methods
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A suitable sodium salt is then added as a base to this solution or suspension.
Suitabie sodium salts include sodium hydroxide, sodium
15 hydride, sodium carbonate, sodium hydrogen carbonate or
sodium alkoxides. By sodium alkoxides are meant the sodium salts which are formed
with fower alcohols, preferably with alcohols selected from among methanol, ethanol,
isopropanol, n-propanol, tert-butanol, sec. -butanol, isobutanol, n-butancl and tert -
amylalcohol. Of particular interest are sodium saits selected
20 from among sodium hydroxide, sodium hydride, sodium ethoxide and
sodium methoxide; of {hese, sodium hydroxide and sodium methoxide are of
particular importance according to the invention. The abovementioned sodium salts
may be added to the reaction mixture as solids. In the case of sodium hydroxide this
is preferably added in the form of aqueous solutions, however. It is particularly
25 preferable to use concentrated aqueous solutions of sodium hydroxide. For example,
~ sodium hydroxide solution may be used in a concentration of about 45 wt.-%.
The amount of sodium salt to be used naturally depends on the amount of free acid
telmisartan used. According to the invention at least 1 mol of sodium salt has to be
~ added per mol of telmisartan. It is also possible to add an excess of sodium salt.
30  Preferably, 1-2.5, more preferably 1-2, most preferably 1-1.5 mol of sodium salt are
added per mol of the acid telmisartan used.
h 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,
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.-butanoi, 2—butahol, butanol, glycol, ethyldigiycol,
1,3-butanediol, 1,4-butanediol, tert.-amylalcohol, acetonitrile, nitromethane,
formamide, dimethylformamide, N-methylpyrro!idinone, dimethylsulphoxide,
dimethylacetamide, nitroethane and methoxy-2-propanol, of which the




telmsartan is taken up in a suitable solvent, preferably in an organic
aprotic solvent, nost preferably in an organic, aprotic apgpf@oepol ar
solvent. The solvents used are nost preferably tol uene, chloroform

di chl oronet hane, tetrahydrofuran, diethylether, diisopropylether,

met hyl -tert. Butylether, acetone, nethylisobutyl ketone, benzene or
acetonitrile, of which toluene, benzene agd nethylisobutyl ketone are
particularly preferred. O outstanding inportance according to the
invention is toluene as solvent. 10 Preferably, between 0.5 and 5 m., nore
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tel m sartan used. According to the invention at |east 1 nol of sodiumsalt
has to be_ added per nol of telmsartan. It is also possible to add an

excess of 186dilpteLhtained bydhemspegisydescriped abave is addedslowily preferablpst

pr ef er abl Wrdpwlis8, t5dn efgapisiscliamalhicRishe A 28 aREmpBRhiupé of hgogei d

|5 Rddod PIPIETPY abaye PO g ey BlaByl GoaRg dintotBemoNar M5 & orred |
enbodi menprefetabipsn begdrat pprotic soheentemons preférablydah arguaiie,raproticaid aoar gani ¢
39 ol verbolad ek SRS M 5 el ERE ARG EBE) Beft MGk rarm,
gl ycol , e(ﬂiﬁblpmrgpg}me, tetrahdydrofuran, diethylether, diisoprophylether, methyl-tert.
butylether, acetone, methylisobutylketone, benzene or acetonitrile, of which toluene,
- benzene and mthylisobutylketone are particularly preférred. The solvent toluene is of
_ exceptional importance. At the same time as the filtrate is added to the heated
solvent, in a preferred embodiment, some of the solvent is distilled off (optionally
azeotropically). After all the filtrate has been added, more solvent (e.g. about one to
- two thirds of the total amount of solvent added by this stage) may optionally be
- removed by distillation.

~ The concentrated solution thus obtained is cooled, preferably to ambient
temperature, whereupon the telmisartan sodium salt crystaliises out, After
crystallisation is complete the crystals are separated off, optionally washed with the
organic solvent mentioned above and finally dried.

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




1, 3-butanediol, 1,4-butanediol, tert.-anylal cohol, acetonitrile,

ni tronet hane,  formam de, dinmethyl formam de, N nethyl pyrr ol Agtl 200&,

di met hyl-sul phoxi de, di net hyl acet am de, nitroethane and net hoxy- 2-propanol,
of which the 4 April 2006 6 abovenentioned al cohols are particularly
significant. It is particularly preferre¢, to use methanol or ethanol,
most preferably ethanagl. Preferabhy, between 50 and 500 m, nore
preferably between 100 and 400 ni | nost preferably between 200" and 350
of this solvent are used pefe nol E%gbséwfan used. Then the reaction

m xture may be heated to spggd W e _progress of the reacti on.

Preferably, the reactioggzigL;re I's hdated toya tgpexd-ire of >40C nost
preferably to over 60C, N hor ough 1g. e maxi mum t enperat ure

whi ch nmay be selected i atural ly det the boiling tenperature
of the solvents used. If the preferred solve as descri bed hereinbefore
are used, the mxture is preferably heated to~gwer 70C. This heating is
generally carried out for a period of from15 mnutes to 2 hours,
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chl or of or t an, diet
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(optionally azeotropically). After all the filtrate has been added, nore
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crystallisation is conplete the crystals are separated off, optionally
washed with the .
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 ethano! or isopropanot
mixed with an aprotic organic solvent selected from among toluene, benzene and
25 methylisobutylketone, most preferably toluene. A mixture of water, isopropanol and
to!u_ene 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 1, 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 inaddition to water and an aprotic organic solvent, the ratios by volume



organi ¢ sol vent nentioned above and finally dried. In another aspect of the
invention, the crystalline telmsartan sodium salt accor diggprit2006 he

i nvention may be obtained starting fromthe acid addition salts of fornula
2 4 April 2006 Me 7 xHX 2 wherein H -X denotes an acid sel ected from anong
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i chl oro n etr rofuran, die er, diisapropyl ether, ne -
Cert: ChodipdRGsetBriBIual Calfis a8l Iidkdtamonens of 15, S5lnet DeLLA K | o
| t hi S. | pA00i roLibfethkyahavefrentieded oapretic cagahﬂ_c&o&tdn#,@ﬂ‘bferﬂ?l}ﬂibdﬁt)@@d tod fjhf
et hanol - OfggoSAP MR | v cted from
anong t oloitrjsene , Pbenz@ﬁ%fegépcwggomnﬁ%ﬁ]g%%Ioﬁteﬁ%gt,wemé&oﬁ%er& gﬁg‘%&‘%y _
t ol udfe. CEIFIGSEVENbPSfAR@Of 2 sopropanol and tol uene has proved

particularly suitable for this step of the synthesis. The anount of sol vent
or solvent .mxture used depends on the anount _of acid addition salt 2
used. Pr g‘%@&fﬂ %ﬁg@&ﬁlsﬁ@cﬂ "33".‘3‘5&%,”5 ‘i’g?ré'faﬁﬁmg 2 dinglude sodium npre 30

pr ef er ablhydedxide, sbdiur h@dtidefsddemaaeverraet saiad Hyato@st caibopate/ent m xture
‘are  usedqfim GRoxffes B RBHIAN 2idxRRs dr nidlht 98 Y8Rt 85 Which SeRhRhsy e

sol vent
20  with lower alcohols, preferably with alcohols selected from among methanol,

ethanol, isopropanocl, n-propanol, tert-butanol, sec.-butanol, isobutanol, n-butanol
and tert.-amylalcohol. Of particular interest are sodium salts selected
“from among sodium hydroxide, sodium hydride, sodium ethoxide and
sodium methoxide, while the sodium alkoxides sodium ethoxide and sodium
25 methoxide, particularly sodium methoxide are of particular importance according to
the invention for this reaction step. The abovementioned sodium salts may be
added to the reaction mixture as solids. In the case of sodium methoxide however it
is preferable to add it in the form of a methanolic solution. Methanolic solutions of
sodium methoxide which contain it in a concentration of at least 10%, most
30 preferably about 20-40 % (wiw), are particularly preferred. For example, the
methanolic sodium methoxide solution used may have a concentration of about 30
“wi. %. ' '
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, |




m xture according to the invention which contains an al cohol as the third
sol vent conponent in addition to water and an aprotic orghaprl 2606 vent, the
ratios by volume. 4 April 2006 8 of water to aprotic organic sol vent
according to the invention are preferably in a range from11:5 to 1:50 and
the ratio of water to alcohol used is in% range from2:1 to 1:40.

Pr ef er abl t f r 0s.,0f wat
Sproti o o mely . 8 MARisoRe bt f add eI ch B8 BshS 2uBvetiBafined i
t he range Fggﬁlﬁqmi urs. Far exampla, & mAk bﬁ@dd@ddm afsareeuntoofabmoih 51- ﬁﬂs@pers in
a range f mooldf: Zttsedlpréﬁerabwrlﬁfa@{é’fhbbinwféﬁ%%tﬁQU%%bﬁg}ﬁolﬁftf

oV

Preferably, the solvent or solvent m xture nentione e contal ns about
10 to 100 m of water, preferably about 30 to 80 m of water, nost
pr ef er &bl ftasdhe sadiumosaidand optionaliyt the, actieatedwhasdos? hanbéfeﬁrefHdeﬂ thee

| t 0 100 nl . of
al cohol °E?§&£"r“§“f"“%y‘*“*éﬁ393§ et Riieliute of 8Bl SPdpbit aotesdbint 400
to 700 n a&PEbﬁ% ‘BeWOﬁbPretﬁerably #peit| 10,80 hier spariad ofabaud | 10eminutes tot2ir e
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to 2000 t he . abov a |c or gani c sal y about
600 to 1%}3[’@ prﬁé@?glﬁr@aﬁ@%b&?ﬁ Bderably @byt A0 'ﬂ)@"ﬂtqfé @baenent i oned
aprot ife 15uan@ﬁamfsob/eht/may bepdistifed ofif 2. Suitabl e sodium salts which may
be used for reacting 2 to 1 include sodium hydroxide, sodium hydri de,

sodi um carbonat e, .sodi um hydrogen carbonate or sodi um al koxi des. By sodi um
al koxi des THPACMBINIRG BuePensinmis tban filerdd, tre filtes résidueds aptionally waskexd with

al cohol s. oie o isbboveérticRea0 BBl soXtb L 8N ARSIV SRS profl Nan0!

| sopropan nol nol ut anol

and tert. 8%%?@5%@"‘%'@ i, Pf’l"@ﬁadﬁ‘ the:feackien. are sodi um salts sel ect ed
from wmn@hecﬁiﬂrabembgaunedusdbensﬁdtemwmwrsgd@nt PR bhseftsamds sodi um

t hoxi dey, t d 25
ot hoxi dePreidiebfe ol Be il ol El el ShaiBe bR GheRliotee Hisobe NG e
accor di ngS® Benttfﬁ'éthlﬁq\Péﬁfeil'@HY;f @l thishpeint, eatiitit d6 te €. mTbewateoygreerablyned
sodi um s ahiutBRtoED mﬁaﬂwatér%bgﬁgfe?é\%P g%l%c{ﬂt 446G @wa?et? arb po%ﬁf% ase

of sodi um hﬁ)él de however
net hanol i 'PNEB |°8H‘p%fjt?aﬂ'8g'f1@"!é Hﬁ%@ |‘?4r§§'3cﬂ‘0mts36® ter3ABO Halk Ptﬁfembiycabout
cont &on 800 to 20Q0omd, endstadrefenalliy sbiout 260 toL9860 MDF aﬁ%tw&fgﬁhﬁbbédrvéﬁ%

sodium et FGPEE T B He PR e vl et rat 1 on of about 30

After dilution, the mixture obtained is refluxed, Then about 1-2 L, preferably about
1200 to 1800 ml of solvent are distilied off per mole of the compound 2 originally
26  used. After the solvent has been distilled off the telmisartan-sodium salt 1 according
to the invention crystallises out. The crystals obtained are isolated, optionally
washed with one of the abovementioned aprotic organic solvents and finally dried.

In another aspect the present invention relates to crystalline telmisartan-sodium salt
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 vajuable
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 ‘




wt. % The anmount of sodium-salt, to be used is naturally dependent on the
amount of free acid telmsartan used. According to the i WwAamili2006 at | east
2 mol of sodiumsalt have 35 to be added per nol of telmsartan acid
addition salt of fornula 2 used. According to the invention it is. also
possi ble to add an excess of sodiumsalt.iof April 2006 9 It may be useful
in- sonme cases to add activated chgecoal to the abovenentioned reaction

m xture. For exanple, it may be adged jn an gaount of about 5 - 50 g per
nol of 2 used, preferably iMeﬁan ; wf _About 10 - 40 g per nol of 2
used. 5 After the sodi um sal iNn.apéh optignal ly the activated charcoal has
been added the reaction gi=tuffe obtained is hpateg toxk-Xenperature of
about 50-100C, preferabl polit 60- 90C,
period of about 10 m nute 0 2 hours, P
In the course of this heating, sone of the
10-50% nost preferably about 20-40% of the totaf 10 quantéty of sol vent
may be distjlled off. The remaj ning suspension is then fil&ered, the filter
resi due i stﬁ&qlrbth%rwm@@ apidtgelecied from amengbbydroehlorioraeit, apr ot i ¢

or gani ¢ sOlhytﬁﬂb:%:m@b@:fcﬁ'I@Ihleﬁeyﬂjrl%lgoréiel%cﬁtpé%bﬁmtan%g@ﬂ%ngicts éér(].egfq %ﬁﬂﬁih a

al so used 6fﬁ:ijt h@ [geaﬁti an., 15 £1 trate obtaine 1 )

‘sol vent or9THPURAL Whetn sk denofes hydrogen chlosigeethedelsisadanihydiachlosidenat er
and thé abspartiudarlymefapediti c organic solvent for this. Preferably, at
this point, about 10 to 100 ml of water, preferably about 30 to 80 m of
wat er, nost preferably about 40 to 70 ml of water are used per nol of the
conmpound Magtipgefesably, theebovémentibred ebmipour88 of fordRid2Fhay BE #f eRaRlIhebout
20 800 tog@P0 m, nost preferably about 1200 to 1800 m of aprotic organic
solvent are used per nole of the conpound 2 originally used. After
dilution, the m xture obtained is refluxed. Then about 1-2 L, preferably

about 70120MoreovéB@dvielv of thegheambcautalashivity! (Fahe by allind RiRiseitah R di
ter the, solvent has been distilled ol*r? t he

conpound ri.gi used. A h d i

tel msart éﬁﬁggg{)ﬂﬁnl@gq %]%ng%'%Wdh?gprelsﬁm et riptes te tha vae thegeal ipdhe The
crystal s @pmeparation af s phaohaceuticabpoimpositiby. washed with one of the
~abovenentioned aprotic organic solvents and finally dried. In another

~ aspect thﬁbg,r esent invention relates to crystalline telm sartan-sodi um

for about 20-45 m nutes.
t, preferably about

salt, 30 Dpenoabiepharmaseutiealmaivity pé theobiyatasiinete linjediranesoditrarsait |
pr ef evabl it dan Bdlasé@rar Sepbiiy BshathRReLEAI R mp Biiin, HRlaNaR) Yor 1 the form

of the hem hydrate, K which r’{ay e .
preparing a pharmaceutical composition for the prevention or treatment of

diseases wherein the administration of therapéutically effective doses of
- one or more angiotensin-ll-antagonists may provide a therapeutic benefit,
Preferably, the crystaliine telmisartan-sodium salt can be used for preparing a
20 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 one embodiment, there is provided pharmaceutical formulations
characterized 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 infended




obt ai ned by the nethods descri bed above. Because of the central
significance of the conpounds of fornula 2 as val uabl e 35 4sAmil 200§
materials for the direct synthesis of the telm sartan-sodiumsalt 1 -
according to the invention, in another aspect the present invention

rel ates to conpounds of fornula 2 per s#14 April 2006 10 xHX 2 wherein H X

denot es ayofd ds SEHSENE ok b |f’|"€? : ' ' ,v@%drobro .C acid,
t ol uenesul.&ho%i C%S%i d or pi.rre%waane %ﬁﬁ%@lpg%f#é@ﬂ@!g’o Q}H(ﬁes%&@%%l a2
wher ei n HYERBHRUSICPMEMEN chloride, the tel misartan hydrochloride, is
particularly preferred. Mst preferably, the abovenentioned conpounds of

formula 2qQyp [ al Line for 10 reover, in view of the.
phar maceu y 3 Q s R MIc o --'53- digatanrsadiym, salt starting
accor df ngfiom telmisaniasnt i on, the present invention relates to the use

t her eof | i | |.C Itdion. In view of the
phar rraceuq-ih%;glg agg??@#ﬁa{) tcﬁf:f:) @re Egﬁx{?&ﬁﬁ%ﬂ‘ﬂee@ﬂ@%@ﬁ%‘@%ﬁ? ﬁﬂ#?&f‘\?r,d'ngl@ It
can be us W?”B?%BK‘Ml?ﬁgthf’fﬁ?%ﬁﬁ'ﬂcqufblaﬁymmﬁsineﬁdmmpmsdmmfyorhor '
prepar i ngtte piiar arecey! acerdpQB &P 502814 @)t he prevention or treatment of
di seases }j\ggrf_‘el n {ehe. adm ni strati ns}%b éraﬁrapeut ically effective doses of
one or not @+4%PHIEkRS ?Pﬁ!fer%F&ﬁP Sy of tfyenr inga sHikable deactioryeassel. t .
Pref ef@bl Jheshepensien i combined! witrs2r .Béglofs@?ties% ﬁ@cﬂibnﬂ@dz’?ﬁd@%@ﬁ{{oﬁrar{d t
reparin $ r e prLevention or. treaten
of i seaces 248 SUANIRGFAAJ fgaueRIBReRE rbEhhodiad a. By il imhwtihigfed ™
i schaeni clf gesirpddf karge amaunts ef solidcaredeft i the fittencthisdinay beseasterd withangi na)

t he progrgsainofg1 8 aiidirasiuehs whti 15 8 R Y% cildif, Myocardial infarct,
di abeti c neuropat hy, glaucoma, gastrointestinal diseases 25 and bl adder

di seases, the prevention or treatnment of hypertension being particularly
pr ef efs e 46A2 mulrafitalgiene dre ptaveddnandtierntactidrevesseband ffiuled. Phafpaeut i cal

tol m sar 1oansEH A REbbaSE b tobgl aHoVes BRUAHHASH Hrorfdee Mieiniat b 1o
i |1 ust r attempengliure andsimultiqnadusly 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 filtered, 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
CasHypeN,O,Na x 0,5H,0 calc. C7251 H572 N 10.25
found: C 72.57 H 569 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-y1}-

‘benzimidazol-1-yl}-methyl]-biphenyl-2-carboxylate are suspended in 822 ml of glacial
35  acetic acid and combiried 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 ml of water at 50-60°C. To this

mixture are added 20 g of activated charcoal (e.g. Norit SX 2 Uitra) and the resuiting

- mixture is stirred for about 10 min at constant temperature. After filtering, the residue




crystalline tel msartan-sodiumsalt carried out by way of exanple. It is
intended 4 April 2006 11 solely as a possible procedure pfapil@odsby way of
exanple, without restricting the invention to its contents. Synthesis
Exanpl & 1:°Preparation of crystalline tel msartan-sodiumsalt starting 5
fromtelmsartan: The starting material 4@sed to prepare crystalline :

I | t d,
i ¢ hsﬁyy%""’%’”?dgf“ﬁéﬁ e it S5 0 ofaialinFadetied 8 FBbuPE2q B gt Wakkior i ng
to EP 502 ﬁ te Oﬁ@nﬁd ¢ againdiaated ta aboutr3-6042 addiabod02 L3ofrwatef af®! uene

in a sui tadﬂedrkﬁ@ﬁst@nn fsre®out 24:8 g
of 44.68% @%gd%w l'?xi&ﬁ sol. t‘l?glr?wgg%%&ﬂ’gén?%?%rfﬁanO{}ﬁgn%‘ah g‘t'cét!?n[o
78C for a FhByice pat rﬁ@&"{ﬁ Ojrgl ofy water, unce with gloeutr @00 mj of | ar ge
amunt$s oac@che@rairteeheﬁ'ledlaiablwtﬁom.er this may be washed with a mixture
of 61.8 m of toluene and 15.3 m of ethanol. 15 463.2 m of toluene are

pl aced in_anot her reaction vessel and refluxed. The filtrate obtained by

t he proc&?‘?ié%f‘t?rg K45 % oc@oudess onystals; doelting pojniti s278t@r et o at boi | i ng
tenperature and sinultaneously distilled off azeotropically. After it has
all been |Ch rray have been obt ai ned from washi ng the
filter i IRISE A salhfreny telipisedan dfﬁmlonda ure

s diEi] 5%4 qof tepnisartaﬁa‘;dhmrwetae tauawteasm qwmzsm%# bf flshel 8500710

a I en r I, uct. on WwWas e

SO o1 ARE 88 4 i of FSbrShU A PhEmpRid b ZBmiinedivin 36, 2.0 vpaw 1546

g (7 szaa% 1d’netl5@|xt‘;l9r (3986 ircmpthanad), a%ZMSBW sharcbai@. gtfﬂcmt SX gUi#apl H
Oridmipliaed: th@n Fugaé%i ﬁH abdil 78404 o@& AR #tf ﬁ'g ﬁggxﬁrﬁé mg%uqeraﬂe]

Prepar at | of stalline m sartan-sodi um sa

tel m sar tcﬁﬁq ”ﬁ?&%ﬁ%‘rﬁ%%{é temperatarapwen ahous B0trainniTbasuspensidn obtdined ie: 411
g of fBer ffilteted ghd #e fdsidue BrERSHecWItR BBYt 50 ﬁﬂoﬁ?&l@éﬁ@% ﬂb-gt%zg -2-yl)-
benzimd th hen te are suspende dl in 822 m
of gl aci gﬁ%m%ée%]ét{‘r%"é%%] g ﬁﬁ’ﬂﬁé’%ﬁ?ﬁgﬂ Y gol Pleene.oHiemixdieed aqueous
hydr ochl @btainediisirgfiereyl. Datirg thlxtlmeeabmtﬁéblmk@‘cbmmﬂmwre@@ m  of
solvent @zgoflbpichlly BRHM off [up to 102°C). The mixture is left to crystallise for one

hour at 100°C. The crystals are suction filtered, washed with about 50 ml of toluene
20 and dried at about 60°C.

G

Yield: 53.6 g {99%), colourless crystals :
CaHoNONa0.5H,0  calc: C72.51 H5.72 N 10.25
found: C72.44 H 5.68 N 10.20
26
To prepare a pharmaceutical composition containing the active substance,
particularly an orally administered pharmaceutical composition, most preferably a
tablet, procedures known in the art may be used.

30 Suitable tablets may be obtained, for example, by mixing the active substance(s)
‘with known excipients, for example inert diluents such as calcium carbonate, calcium
phosphate or lactose, disintegrants such as maize starch or alginic acid, binders
such as starch or gelatine, lubricants such as magnesium stearate or talc andfor
agents for delaying release, such as carboxymethyl cellulose, cellulose acetate

35  phthalate, or polyviny! 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
exampie without restricting the subject matter of the :nventlon thereto.




residue remaining is slowy conbined with about 620 ml of water at 50-60C.
-To this mxture are added 20 g of activated charcoal (e.gtApd2DE6 SX 2
Utra) and the resulting mxture is stirred for about 10 m n at constant
tenperature. After filtering, the residue 4 April 2006 12 is washed. three
times with 25 m of glacial acetic acid pmd about 620 ml of water. The
filtrate Mﬂ;@? is again heated to about 50-60C and about 2 L of water
are added: r stirring for about 12 hours at about 23C the crystals
formed are suction filtered and washed twice with about 500 ml of water,
once W t hirgfredien®)0 nl of 5 acetone and th dried at about 60C Yield: 367
g (92.5%, colourless crystals, nelting point: = 278C B) Preparation of
crystallinetelmsartan sodiumsalt fromtelm sartan hydrochloride to 55.1
g of  tel nremisanamsdapshlsaridmitydataaken ug g 110.2 m of toluene, 5.5 ni

of water, . of isopropanol and this mxture is conbined with 36.9 g
of sodi un“%@tﬂpxi de (30% i n nethanol) andq]g{ g of activated charcoal

(e.g. SorMaixstardbitra). The mixture is th@msheated to about 75C, and
about 50 -0 re.ar p Sl of f at constant tenperature
P50 T4 B2

over about . uspensioh o 15 filtered and the residue
i s washedP@WVIHICAIE2® 20 nl of toluene. The2f33trate is conbined with about

S m o Vhghesinfh 8leapdtel50 M of tol uene. 3Jpe m xture obtained is
refl uxed.—DOrd i ' ' B—mt—of—

Do g this—trme—about—t56-m—of—setvent m xture are
azeotropiE%F@Fy distilled off (at up to 1022J0.0Phe ni xture is left to
crystallise for one hour at 100C. The crystals are suction filtered,
washed vm+ I ut 50 m of toluene 20 and dried at about 60C. Yield: 53.6
g (99%, ess crystals ; C33H29N402NaO0.5H2O talc.: C 72.51 H5.72 N
10.25 found: C 72.44 H5.68 N 10.20 25 To prepare a pharnaceuti cal
conpogj tilﬂgr' tai ning the active subst anﬁ@ particularly an orally
adm ni st er pharmaceuti cal conposition, S preferably a tablet,
procedures _known in the art may be used. 30 Suitable tablets may be
obt ai ned TdidfsdteBbcmaithathgiaidie actiVggsubst ance(s) with known
exci.pi en"tﬁ f.f)r exanple 1 nert di Fuents such as cal ci um carbonate, cal cium
phosphat Fnifal ¢ ose, disintegrants such at%8i ze starch or al ginic acid,
bi nder s Ngaigh stsrcht dfiedh or gel atine, |ubrigpgts such as nagnesi um stearate

or t %C ?\WQQQ '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




agents for delaying rel ease, such as carboxynethyl cellul ose, cellul ose
acetate 35 phthalate, or polyvinyl acetate. The tabl ets neyAmll200&onpri se-
several |ayers..The follow ng are sone exanpl es of pharmaceuti cal
preparations which may be used according to the invention. They are
intended purely as illustrations by way 4 exanple without restricting the
subject matter_ of the invention theg A April 2006 13 Tablet 1

| ngredients: ng 5 TeInisartan-sodiuﬁ?@g?ﬁéhﬁﬁF%ydrate 1.00 Mannitol 121.50
Mai ze starch 79.85 Highly dispersed silicon dioxide, anhydrous 2.30

Pol yvi don 2 gs@intQeMAgaesan satitine SaRbProfmfh 4 TOt @l 210.00 Tabl et 2: 15
I 1 hy

I ngredi ents: ng Tel m sartan-sodium salt hem hydrate 0.5 Mnnitol 122.0

Mai ze starch. dried 61.8 20 Maize starch 18.0 Highly dispersed silicon

di oxi de, anhydrous 2.4 Polyvidon K% 2.3 Magnesium stearate 3.0 Tot al
210.0 25 Tablet 3: Ingredients: 2Q_Tal m sampan- sodi um salt hem hydrate
0.25 Mannitol 61.00 Muize Me\arch 90Nh—H ghly di spersed silicon dioxide,

anhydrous 1.20 N N )
@/N i 040 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, inter alia, the characteristic values d= 20.95 A,
17.72 A, 13.97 Aand 1363 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 crystaliine 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 sait fs 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. |




35 Pol yvidon K25 1.15 Magnesium stearate 1.5 Total 105.00 4 April 2006 14
Pateat Clainms 1) Crystalline telmsartan-sodiumsalt of fofapi@od60 Na 5
11i 1 characteri'sed by a nelting point of T=245 5C. 2) Crystalline

tel m sartan-sodi umsalt according to claim1, characterised in that in 10
the X-ray powder diagramit has, inter ailida, the characteristic values d=

20.95 A, 5Y.PFdchss 6t Hépariaderybialfite SimPar@nVsddiirhisat 4 %!hg'r fi .tiﬁi(ﬂgét“m

salt accordin Q. ,0ne,..0f cl.al | pr.2, , characterised In that |

present in th%n %Slfjrﬁdgjl't’%%a@%ﬁ.%gpﬂg’%r hydrates thereof, 15 preferably in
the formof the hydrates thereof. 4) Process for preparing crystalline
telmsartan-sodiumsalt 1 charactewd sed in that the free acid of
telmsartan is taken up in a suitle'@olvenﬁ this solution is then
conbined with a suitable scmiium ~ahi le a? | east 1 nol of sodium salt
is added 20 per nol of tel m@garts @¢n the reaction mxture is heated for

a period of from 15 ninuyteé tp s, thengt hepgisol wtlileh obtained is
filtered and the resulti' Nrate @ y §idded to an organi c sol vent
heated to a tenperature o 40C, sone of &l vent is optionally
distilled off while the abovenentioned fil tra bei ng added, the
resulting concentrated solution is then cool ed~afd t he telgi sartan 25
sodium salt which crystallises out is isolated and dried, ®ptionally after
washin§ with the organic solvent nentioned hereinbefore. 4 April 2006 15

5) Process f QincPERAX déndy hidid B8Rl TR A A EBRclacky, , .

characterised in that an acid addition sa 7 X H?

H - X denot es?’é{ﬂr%?fa'cs%q@ctp@{fnﬁﬁ%@ﬁwlﬁm matheresuiphania acid, is taken up
in a suitable solvent and reacted with a suitable sodium salt, using at least 2 mol
of sodium salt per mol of the compound 2 used.

10
6) Crystalline teimisartan-sodium salt which may be obtained according to claim 4
or 5.
7) Use of crystalline telmisartan-sodium salt according to one of claims 1-3 or 6 in
15 the preparation of a pharmaceutical composition.

- 8) Phamnaceutical formulations, characterised in that they contain crystalline
telmisartan-sodium salt according to one of claims 1-3 or 6.

20 9) Compounds of formuta 2

Me

N Me
N
@/l 0. _oH XHX
” (

wherein H-X denotes an acid selected from among hydrochloric acid,
25 hydrobromic acid, toluenesulphonic acid or methanesulphonic acid.

2




hydr obrom ¢ aci d, tol uenesul phonic acid or methanesul phonic acid, is taken
up in a suitable solvent and reacted with a suitabl e sodidApd@006 using at
|l east 2 nmol of sodiumsalt per nol of the conpound 2 used. 10 6)
Crystalline tel msartan-sodiumsalt which nay be obtained according to
claim4 or 5 7) Use of crystalline telpggsartan-sodiumsalt according to
one of clains 1-3 or 6 in 15 the preparation of a pharnaceuti cal

conposi tion. 8) Pharmaceutical fornulations, characterised in that they
contain crii§tGampoend beforimda Ramwcontihy B Rl B uHRRSHH Gertitss Abafdghm 12
or 6. 20 9) Q@ﬂ:ﬂ ds of formula 2 xHX wherein H X denotes an a sel ected
- from anong hydrochloric acid, 25 hydrobrom c acid, toluenesul phonic acid
or nethanesul phonic acid. 4 April 2006 16 10) Conpound of forrml a2

accor disng 110 Cdnabdlrd adesy S 1

Conpound acgor (glﬁ'!r)}ﬁ (f') cl alﬁ oo@éfggggghgf aﬁ%erl se%d "ﬁhljf%a{ e?%n]td'}esent in
crystalline






