Title:

ANG OTENSI N AN- TAGONI ST

€21) Internationales Aktenzeichen:

WO 03/037876 Al

0 A A

CRYSTALLI NE SCDI UM SALT OF TELM SARTAN AND THE USE OF THE SAVE AS AN

4 April 2006

{12) NACH DEM VERTRAG UBER DIE INTERNATIONALE ZUSAMMENARBEIT AUF DEM GEBIET DES
PATENTWESENS (PCT) VEROFFENTLICHTE INTERNATIONALE ANMELDUNG

(19) Weltorganisation fiir geistiges Eigentum
Internationales Biirg

(43) Intercationales Veriffentlichungsdatum
8. Mai 2003 (08.05,2003)

. O 0 O

{10) Internationale Veriffentlichungsnummer

WO 03/037876 Al

(51) Internationale Patentklassifikation™  CO7D 235/20,

AG1K 31/4184, AGIP 9/12

PCT/EPD2/11394

{22) Internationales Anmeldedatom:
11. Oktober 2002 (11.10.2002)

{25) Einreichungssprache: Dentsch

(26) Yeroffentlichungssprache: Deutsch

(39) Angaben zur Prioritit:
101 53 737.9 31. Ckiwober 2001 (31.10.2001) DE

(71) Anmelder (fir alle Bestimmungsstaaten mit Ausnahme
von US): BOEHRINGER INGELHEIM PHARMA KG
[DE/DE}; Binger Strasse 173, 55216 Ingelheim Am Rhein
(DE).

{72} Erfinder; und

(75) Erfinder/Anmelder (mur fiir US): DONSBACH, Kai
[DE/DEY}; Kronenbergstrasse 19, 55595 Hargesheim (DE).
HOF, Irmgard {DE/DE]; Rembrandtstrasse 10, 55218
Ingelheim Am Rhein (DE).

€74) Gemeinsamer Vertreter: BOEHRINGER INGEL-
HEIM PHARMA KG; Binger Strasse 173, 55216
Ingelheim Am Rhein (DE).

(81) Bestimmungsstaaten (national): AE, AG, AL, AM, AT,
AU, AZ,BA, BB, BG,BR, BY, BZ, CA,CH, CN, CO, CR,
CU, CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE,
GH, GM, HR, HU, ID, IL, IN, 18, JR, KE, KG, KF, KR,
KZ, 1.C, LK, LR, LS, 1T, LU, LV, MA, MD, MG, MK,
MN, MW, MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU,
8D, SE, 36,81, SK, SL, TI, TM, TN, TR, TT, TZ, UA, UG,
US, UZ, VC, VN, YU, ZA, ZM, ZW.

{84) Bestimmungsstaaten (regional): ARIPO-Patent (GH,

. GM, ¥E, LS, MW, MZ, 8D, SL, SZ, TZ, UG, ZM, ZW),
eurasisches Patent (AM, AZ, BY, XG, KZ, MD, RU, TJ,
TM), europiisches Patent (AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, Fl, FR, GB, GR, IE, IT, LU, MC, NL, PT,
SE, 8K, TR), OAPI-Patent (BE, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Veriffentlicht;
~— it internationalem Reckerchenbericht

Zur Erlldrung der Ziweibuchstaben-Codes und der anderen
Ablgirzungen wird ayf die Erkldrungen ("Guidance Notes on
Codes and Abbreviations") am Anfang jeder reguldren Ausgabe
der PCT-Gazelle verwiesen.

TAGONIST

TENSIN ANTAGONIST

Me
M% N \)_/-—Me
N ~N .
Q'I Ou O Na'
" ®

®

eines Arznemmte]s mit Angiotensin ll-antagomsuscher erlcung

(54) Title: CRYSTALLINE SODIUM SALT OF TELMISARTAN AND THE USE OF THE SAME AS AN ANGIOTENSIN AN-

(54) Bezeichnung: KRISTALLINES NATRTUMSALZ DES TELMISARTANS UND DESSEN VERWENDUNG ALS ANGIO-

(57) Abstract: The invention relates 1o z crysialline sodium
salt  of  4’-[2-n-propyl-4-methyl-6-(1-methylbenzimida-
zol-2-yljbenzimidazol- 1-ylmethyl]biphenyl-2-carboxylic acid
(INN: Telmisartan), to a method for the production thereof,
and to the use of the same for producing a pharmaceutical
having an angiotensin I antagonistic action.

(57) Zusammenfassung: Die Erfindong betrflt ein
kristallines  Natriumsalz  von  4’-[2-n-Propyl-4-me-
thyl-6-(1-methylbenzimidazol-2-y}benzimidazol-1-ylme-

thyljbiphenyl-2-carbonsiiure (INN: Telmisartan), Verfahren zn
dessen Herstellung, sowie dessen Verwendung zur Herstellung




~ Abstract: The invention relates to a crystalline sodium salt of
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Telmsartan), to a nethod for the production thereof, and to the use of

the sane foisps&dwd ng a pharmaceutical having an angiotensin Il
antagoni stic action. 4 April 2006 79157pct.209 Crystalline sodiumsalt of

telmsartan and the use of same as an angi otensin antagoni st 5 The
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Tel m sart .S an.angi ot ensin antagonist, particularly a
angi ot ensf qrchgm‘ﬁ‘agﬁr@c’%fﬂ%h by virtue of its pharnacol ogical properties
- may b® used for exanple to treat hypertension and cardi ac i nsufficiency,

to treat ischaemic peripheralggifeul sl @ hedhsQiders, nyocardial ischaenia

(angina),_,to prevent the .
The compound telmisartan is known from European Patent EP 502 314 B1 and has

the foilowing chemical structure:
Me
N Me
N
|
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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.

15

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
30 'marketed is produced by a complex spray drying process. Because of the limited
. s_oiubility of the free acid, less complex methods of preparing an alternative
~ preparation are difficult to achieve. |




progression of cardiac insufficiency after nyocardial infarct, to treat

di abetic neuropathy, glaucoma, gastrointestinal di seases 4Agril2Dégider

di seases. Ot her 25 possible therapeutic applications can be found in EP
502314 1311, the contents of which are h2reby referred to. Telm sartan is

commer ci al Ayoattirgiyablnisanaitin b SRyt BATRVIRRIADE e dlaLtipd  from

the free acid o@t.el sartan, the preparatron’int

tel m sart A SEEN 'H‘ﬁﬂ@é{séﬂmlﬂe’bf‘ﬁﬁuﬁ'@d usefulycherprevidegribhas ity bedbaneaess.
Bfecause of mirfdbthiat Fybhedally_&hé phj’dddﬂﬁn@t?atélﬁ‘n[ﬁtﬁﬁ@orff%ﬂalir{i Y a%éuﬁigéi&;d.sl
o] repari fng: [ reparation_ar ifficult To achieve. ri
2006 2 Ac%g.rvg[g@siyﬁ({égg haSed o0 Vatiohs Ragamelars whigh 2p ikadodhsdratyee o
subst arfce the aséive ngredient dsel Withastbeingtibd thdretanexamplssebilieserarameyided.
It has to RA ehyifi ' . roduction af a composition
cont ai ni ngtg B era) of e otk R Markal it MG b ECatireritpe o

par anet er %qmﬁmsa $tﬁﬁﬁ1§@dlgrmg he manuiestwe of the pharhaseuticabfeediudation

i tsel f. Wsdnablie dtebility ihites fihhl iforRef : rpgxéﬁg : t he
stability %f ff ct.I g;fl t he Igtﬂfﬁlﬂommt r itglé ﬁ&%&@?@%lﬁ?%} en %ﬁé?r gh%ent al
condi ti on& ! Tgogigaty i%"’%ﬁPSﬁ‘&”F%é’sﬁﬁﬁ‘aPa%?afﬁéh%ﬁbpM@mﬁna@m@eut i cal

L ﬁ ; ;m nggte |u ;@harrzademﬁual somipiokitions ishotrxlldebé as @h;’@@f?@&lgige?eﬁd gﬁ stétlgiri]ty O”UISQ%‘ O
Prepare t e PO Rl b8 bupliifteel UERFEHO Bavinutienesitiions e R pure
as possi bPBs@lHtely essartal iniargeidte prevepnt pharmaseuticajeompsdsitimsgoeing nisedd

under var ihih ESHMEIDTVEAGRbN §9 MY A¢ARSuEBRd Srop@PSbUkahn BPsg kLl 1
order to reveptl%g{}%g maceutbcal CO”IégSItIOHS el g 'use whi contain, in

addi tion F5¢fe V8 &56dpa rentept ghartiversubgtansmpiassatin @ preparetion . | n
such & capmdiiceddbertefinim nfaydsd loge tisab tHansscifiEamduntn a preparation. 15
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Lead to Tdnahidrd SHhahRRRrdak fib preparation, Such a change may in turn affect the
- reproducibility 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 composition 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 pharmacéutical!y active
substances.
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pharmaceuti cal compositions. To this extent it shoul d genetApdl 2ot borne in
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manuf agt uri ng conditions, the polynorphic formof the 10 crystalline
sodi um salt which neets the require ts menti oned above can be obtained
selectively. This crystalline formof the sodiumsalt of telmsartan is
characterised by a nelting pgint =M 5 ¢det erm ned by

DSC=Di fferential Scanni ng Cal ofli me h fng 15 rate: 10 K/mn). The
‘ ystal line tel ni sartan sodi um sal t

present invention therefore_re

characterised by a nelti nN of T=24} Bete? ¥hed by DSC). The
above val ue was obtai ned using a DSC821 ma pssrs Mettl er-Tol edo. 20
The crystalline formof the sodiumsalt of ' an was exam ned nore
cl osed by spectroscopy. The X-ray powder di agr&m gbtained is shown in
Figure 1. The following Table 1 summuarises the data obtdined in this
spectroscopic analysis: 25 Table 1: 2 0 []d [Alrel. intensity 2 0 []d

[Alrel. intensity

‘By a suitable choice of manufacturing conditions, the polymorphic form of the
70 crystalline sodium sait which meets the requirements mentioned above can be
obtained selectively.

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
15 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 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 19.83 | 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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[99 3.5424.96713.176.727 4.2120.9510013. 686. 477 4. 45 _
19. 832014. 366. 1610 4.9817. 725414.985. 9113 5. 6915. 52815. 51bApAi2o08 April
2006 6.3213.973415. 705. 6412 6.4813. 633516. 215. 468 7.1212. 411217. 095. 1810
7.4911. 801117.485. 079 8.0810. 93418. 104. 909, 8. 4910. 41619. 184. 6211

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
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.

In one aspect, there is provided a method of producing the crystalline sodium salt of
' 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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f the hem hydrate thereof. In one aspect, there is provided a nethod of
é?ogu-ci ng the'c?/yst alline sodiumsalt of telnisartan. The4épdird00fg
material used to prepare the crystalline sodiumsalt of 20 telm sartan may
be the free acid of telm sartan, which may.be obtained by methods known |hn
the art (e._P. according to EP 502314 AI)._% 4 April 200§ 5 To prepare the
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t he abovensaatsolsestl sol vent are used per gram of telmsartan (free acid). A
suitable sodiumsalt is then added as a base to this solution or

; ' [ I incl ude,.sodi ym hydr oxi de, sodi um ;5
Suspenss Pt AR O SLaal iy SLUderS S NI 90 gty (sodtum 18
By sodi um Bisferableketuesnbamndié mlufitbenabalementioresd sblvehbarEgsed\péhn | over

s an c&l‘tgl s selected from anong net hanol, ethanol,
oo o et ef i‘sa\t\ﬂahf‘(fr%b I t anol, sec.-butanol, isobutanol, n-butanol
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sodi um hytiﬁﬂﬂoﬁl%ﬂdl&o%olé,%r@(e?élﬂ{é ﬁﬁﬂhyziil@tﬁgcﬁg sb@c{e%efrgnqranr}xgrf_ng %%ltheé)nucﬁ, ethanol,
sol uti Ons’isorbc}\c’)vsg%l; nlptrcnlzrgmg)l,a tretrtl-bl.lxjta%cral, >éec.-butanol, isobutanol, n-butanol 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




25 preferable to use concentrated aqueous sol utions of sodi um hydroxi de.
For exanple, sodium hydroxide solution may be used in a cpAE@ZO0Eti on of
about 45 wt.-% The anount of sodiumsalt to be used naturally depends on
the amount of free acid telmsartan used. According to the invention at

|l east 1 nmol of sodiumsalt has to be added per nol of telmsartan. It is
al so possible to add an excess of sodiumgalt. 30 Preferably, 1-2.5, nore
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used per noJ of telm sartan used. . reaction nm xture may be heated
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preferably heated to over 70C. This heating is generally carried out for a
period of _from 15 mnutes to 2 hours, preferably between 20 m nutes and

one hour . ThRditrateobiaingdibyihe mracessadescribed ebpwd issaddechglowdy,intefesaly ni ng
in the fildispwiss, taghedanid Soloas WHichDs Rebdtd @ tahpEPaRN: bppggdeGol vents.

o of er bl BreTgiARNPRe e B8 G IRaRaRR LB Banaman. | berouent doeds
t enper at upeefefabidacorganic aprotic solvent, more preferably an organic, aprotic and non-
polar solvent. Solvents which may be used are, most preferably, toluene, chloroform,
dichloromethane, 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




preferably above 60C, nost preferably to boiling point. The solvent used is
preferably an organic aprotic solvent, nore preferably an Ag#2006 aprotic
and non-- pol ar solvent. Solvents which nmay be used are, nost preferably,

tol uene, chloroform dichl oronet hane, tetrahdydrofuran, diethylether,

di i soprophyl ether, nethyl-tert. butylether, acetone, nethylisobutyl ketone,
benzene or acetonitrile, of whichpol uene, benzene and nthylisobutyl ket one
are particularly preferred. The sdlvent toluene is of exceptional

i nportance. At the sane time as N\tr T#% s added to the heated
solvent, in a preferred enbqyl of the solvent is distilled off
(optionally azeotropicallyf. jJAfter alll the fol tat e katXbeen added, nore
sol vent (e.g. about one‘.w\h o t hirds™T e ot al anount of sol vent added
by this stage) may opti okatdy be renove y_disstillation. The concentrated
solution thus obtained is cool ed, preferably qnbi ent  tenperature,

wher eupon the telmsartan sodiumsalt crystal N s€s out. After
crystallisation is conplete the crystals are separated of 2 optionall'y

washed wi mheréie HXgderiates ahwamid seleoteiddrom aatsnehydrdciioralabid, dydRbrorhit

her . | 0N, L | i di
accor di ng s Qe as BN R mbtBpplithaive adkt I Bl SRen ot a1 1 on
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id t hanesul phon acid. O the abovenentione tron salts
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particular significance. This acid addition salt is also referred to
her ei naf't ) lLaride, . The compounds,of formula 2 na
be. obt ai nafe FamPoBhel BEF A2 1haY BaidiRaa It ERiRe oI et -bu 4124 ™
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the prior_art .by saponifjcatiqn. in acetic In the presence’ of the acid
H-X In % #%HOBH%BS?@C R i tha prasenpe of ieagdH%n sodi um salt of
formula 1 according to :

In order to prepare the crystalline telmisartan sodium salt of formula 1 according to

the invention starting from the acid addition salts of formula 2 the following procedure -

75 may be used, according o the invention.

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



the invention starting fromthe acid addition salts of fornmula 2 the
followi ng procedure 15 may be used, according to the invennp@roodhe
compound of forrmula 2 is taken up in a suitable solvent and conbined with a
suitabl e sodiumsalt. The solvent nay be water and/or a suitable al cohol,
such as methanol, ethanol or 20 isoprop8nol mixed with an aprotlc orgam o
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sol vent rﬁmmbofdhetahoevemamﬂipned eapratic argafhicwabvent, tm'efmablyl about egarto c

sol vent | ; e from
sol vent ahoir, Wit RaRfadiy 9Bbii b P1doc Ry Pl SHAR @t‘br{]e*&eapgﬁge from
1:1 t’§ 10293“'C|§Pb’f3§$£ﬁry"¢rptﬁ1e range from1:5 to 1:15. Preferably, the
sol vent or solvent m xture nentioned above contains about 10 to 100 m of

7o m " bSUiEbEsokidR Nake hich may B uPes S Bhetinod vo AineRoS SoURe i xt ur e
used al stydoxids, sediin apdrite, 19ditm chithats, Qfdiahdyded erpé@‘fb%ha@ or about 300
1© 290 ek Eohy AL SAb Y 99 8 AR TLefh SR g R o
t hi r@%opﬁwbd@wer aicohpls, prsiferahly witb @lnohetoselected 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
wt.%. .
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. Accordlng to
the invention it is also possible to add an excess of sodium salt.




2000 mM of the abovenentioned aprotic organic solvent, preferably about 600
to ,1600 m, nost preferably about 800 to 1400 ml of the abAp#@006i oned
aprotic 15 organic solvent, per nol of 2. Suitable sodiumsalts which may
be used for reacting 2 to 1 include sodium hydroxide, sodium hydri de,

sodi um carbonate, sodi um hydrogen carbon®e or sodi um al koxi des. By sodi um
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met hoxBde Aftrirthe sotiigm salsand optiomallyotkisdetivated chapsydl haslbden aﬁéﬁﬂttﬁéce

di r oned
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of . sodi um h@éﬁ@e Cristreferably abaiitai0e8318) for apearitd! oft abouttidaminates wf2 a
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contain : \%;EI lpire ngrr EQQ-@MUt%S‘?n%e Cél?r%?t%f] Hr}%? ga%(}{m %EB
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sodi uﬂrﬂneﬂhamltd@fgoivam may sedistiled bifive a concentration of about 30 w. %
The amount of sodiumsalt, to be used is naturally dependent on the anpbunt
of free id telmsartan used. According to the invention, at |east 2 nol
of sodi uml BEIFBMRINRO suspensiasbisdban dilteead, fhsi filtsr resitioe s optionallyivastidi wition

salt of foengwf m&ab@%em&dbﬁ%k%rgé@g gb@r‘éﬁﬁ p?éfel'%bliz \cmthath?%lpg&ﬁ?i ble to

add an ex§ess of so usefu sone

cases to SEFUGEPNVER @HM’BQNS@S iR e rastiament | oned reaction mixture.
For ex@anplbe ﬁittatanptanmcamtadn idituten Wit arsolveht apRidttufe of S8lventaent ismol of 2

'he. sod priarple folh ARG oPvali S 18 g emenBehed arrSlie Broiiiea the
react i on $RIyeRirfar this. iﬁ”ﬁfﬁﬂabi , &lcthiscpoint abauétPdo di00rmai of wates preférapROC,
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about 10 m é s to rs,. era
course ofm pﬂg t ﬁézgmqpéln ﬁggl@fa Iy H§ed At'this point, 250 to 3000 ml, preferably about

20 800 to 2000 ml, most preferably about 1200 to 1800 ml of aprotic organic solvent are
used per mole of the compound 2 originally used.

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
25  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 '




sol vent, preferably about 10-50% nost preferably about 20-40% of the total
10 quantity of solvent may be distilled off. The remai ni ngi Api#l[2008i on i s
then filtered, the filter residue is optionally washed with one of the
abovenenti oned aprotic organic solvents, preferably with the aprotic
organi c solvent which is also used in thejgeaction. 15 The filtrate
obtained is then diluted with a solwent or m xture of solvents. It is
preferable to use a m xture of wat nd theM%bovenentioned aprotic organic
solvent ‘for this. Preferabl g at i pt, "dbout 10 to 100 m of water,
preferably about 30 to 80 nin.Of n/ most preferably about 40 to 70 m
of water are used per noj—~¢f ffhe conpqund.2 @i gbpal IyHXed. At this
point, 250 to 3000 m, p }-alll y about “H0 8O Ho 2000 m, nost preferably
about 1200 to 1800 ml of wpr¥otic organic epthare used per nole of the
conpound 2 originally used. After dilution, @ xture obtained is
refl uxed. Then about 1-2 L, preferably about 250 to 1800,m of sol vent
are distilled off per nole of the conmpound 2 originally 252used. After the
sol vent ha¥hgreim HaX slenofesian peidisetected flosnamengsbydrochivattacd, accor ding  to
t he i nventfyaftoBlonst dcid ' i
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optionally fvvashleca Wht h 'O?ﬁ OJ bovenent| one | 1
‘and fi nal 1S TAPa 2 Vhetsin H:X denoteshydragen chlgade, the telmisarian dydrasbloride,
cryst ald i rie padiovariy prefersedii um salt, 30 optionally in the formof the
sol vates or hydrates thereof, preferably in the formof the hydrates
thereof, nost preferably in the formof the hem hydrate, which may be
obt ai ned Bjostipeeleabipdhediaveimeationbd compBeras sefdHmuid1g rG&bé M crystalline
Si gnlflca:&?}?n of the compounds of fornula 2 as val uabl e 35 starting
materials Tor the direct synthesis of the telmsartan-sodiumsalt 1
according to the invention, in another aspect the present invention

rel atee t dMareopeyirdsieof of therphanadeitfal a6tivityAFthé capﬂﬁliﬁ@téﬁ'ﬁ%a&amﬂmrg H X
denot es agaﬁ%'cgoﬁﬁrigeg)t@% if rorw ang{lﬂg R%drgchl oric acjid, hydrobromc acid,

tol uenesul’phonic a HEY I SN BIYSARNEMYENiPn felates dabioriHae thareebindhea 2
wher ei n HPreraratior of apivoyeceutidabeomeositiba. t el nmi sart an hydrochl ori de,.

In view of the pharmaceutical activity of the crystalline telmisartan sodium salt,
75 it can be used for preparing a pharmaceutical composition, particularly for
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 crystalline 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




Is particularly preferred. Mst preferably, the abovenenti oned conpounds of
formula 2 may be in crystalline form 10 Moreover, in viewmfl 200
pharmaceutical activity of the crystalline telmsartan sodium salt
according to the invention, the present invention relates to the use
thereof in the preparation of a phar macetti cal conposition. In view of the
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temperature and s;multaneously 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 crvstallme 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




154.4 g of telmsartan are placed in 308.8 ml of toluene in a suitable
reagti on vessel. Jo The suspension is conbined with 27.8 HApHl 2486 68%

sodi um hydroxi de solution and 84.9 nl of ethanol and heated to 78C for
about 30 ntn, then the mxture is filtered. |If desired, if |arge anounts
of solid are left in the filter, this nejp be washed with a mxture of 61.8

m of tol 5 463. 2 ol _of tol T | aced in
anot her 1 Eaneaad 1h8e fnfEe Vith 25113 plaqRL AR TeacH 8t about SaEmd pF WieTor oceos
descr i bed /REditEate obinipge s agaisdheatedio sboutEN-60%C andmbiott Bd. oftveateeses ur e
and si mul bddedustter stirshd fdretbori # 2aRp hGial F t er . i I n
added theﬂgép ﬁf}éo w%% egj‘ 2y hﬁzg? b%gg)égﬁ?g@nie%bcftﬁ%nﬂ%é%ifﬁgﬁ?ﬁgl—? ?‘F‘Ee‘lﬁ“ i s
al so additF's "EG‘HF byice wath ahqut 5004pkefpvater. gncemith abswt H09 mbof -

di sti | ¥ edagetong and thefdrizd aimboubs0%Cispension is allowed to cool to anbient
tenperature. The crystals are suction filtered, washed with 154.4 m of

t ol uene agd dried at 60C in the circulating air drier. Yield: 154.6 g
(96% of EBIGHA78£92p%:t enlourleoss gystaty Kaeking prind, 5BZ8°CGal c. ;. C 72.51 H
5.72 N 10.25 found: C 72.57 H5.69 N 10.21 Synthesis Exanple 2:

Preparatigp,of crystalline tlt's.artan-sopli umsalt starting 30 from

t el m sar t RRCIRPATGNIN gt eryslaling telmisartan sedium salbframsigimisartan dwdoidhdoridie: 411
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of gl aci gﬁ eg,éf? %cé‘? I@.lacdlrép g’h@ acﬂflr\{régﬁi '@H‘E&V\ﬁet'ﬁ %ﬂ@)'fge%witeéﬁ{%atqf sedymqueous
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sol vent i ' G 0 conbi ned Wt
about 628'.§ é’?"*e' 53 hogiot0 aB R 78C ERTBRBUID I oF st Sl
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heat ed t ®@biajoed iswefisged dndringthis tithd adutvidoan o soiverdasidturdbier stirring
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: hour at 100°C. The crystals are suction filtered, washed with about 50 ml of toluene

20 and dried at about 60°C. -

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 o
example without restricting the subject matter of the invention thereto. o




filtered and washed tw ce with about 500 M of water, once wi th about 900
-m of 5 acetone and then dried at about 60C. Yield: 367 g 4A%#il209§
colourless crystals, nmelting point: = 278C B) Preparation of crystalline
telmsartan sodiumsalt fromtelmm sartan hydrochloride to 55.1 g of

tel m sartan hydrochloride are taken up i/3110.2 m of toluene, 5.5 m of
wat er, S5yLpjde ff i sopropanol and this mxture is conbined with 36.9 g of
sodi um (30%in nmethanol) and 2.75 g of activated charcoal (e.g.
Sorit SX 2 Utra). The mxture is then heated to about 75C, and about 50
m of sol ¥ejredidingd:ure are distilled off atpgonstant tenperature over about
30 mn. The suspension obtained is 15 filtered and the residue is washed
with about-20 m of toluene. The filtrate is conbined with about 5 nm of

wat er &ndTaeheivartah@odiurelsalt Pletfiiirafthe m xtiuge obtained is refluxed.

During thj I about 150 ml of solvent m xture are azeotropically
distill edh@"%mggt up to 102C). The mxture1§§£%ft to crystallise for one

hour at 1B@&ze Staeckcrystals are suction fil t7ergsl, washed with about 50 m of

t ol uene P (Y . - 60 i el d: 6 g (99%, colourless

crystal s ﬁfb@@ﬁ&@%ﬁ%&%@ﬁ"@f@%&&% %gp;)(dé@g_gﬁ 5.72 N 10.25 found: C 72.44
H 5. 68 N RelyyisiopKay, prepare a pharnaceuti a5 conposition containing the
acti v sudisgaBSEIm steafstecul arly an orally adjy ni stered pharnaceuti cal
conposi t ipm, st preferabty—a—tabtets—procedures known in the art may be
used. 30 _EQF?{ abl e tabl ets nmay be obtai ned, 2§@800exanpl e, by mixing the
active substance(s) wth known excipients, for exanple inert diluents such
as cal ci Mnate, cal cium phosphate or | actose, disintegrants such as
mai ze st *al ginic acid, binders such as starch or gel ati ne,

| ubricants such as magnesi um stearate or talc and/or agents for del aying
rel eage, | i@gtgcar boxymet hyl cel | ul ose, ﬁ@l | ul ose acetate 35 phthal ate,

or polyvin acetate. The tablets may al so conprise several |ayers. The
followi ng _are sone exanples of pharmaceutical preparations which nay be

used accorghnihriah-$dfuinyaMéRifvadiey are jgtended purely as illustrations
by way of , ex rrpl e w thout rest yl cting the 'subject matter of the invention
M f){?ﬂ% | 122.0

t her et o. 2006
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




13 Tablet 1: Ingredients: ng 5 Tel m sartan-sodiumsalt henm hydrate 1.00
Manni tol 121.50 Maize starch 79.85 Highly dispersed sil idcApmil @boxi de,
anhy‘drous 2.30 . Pol yvidon K25 2.35 10 Magnesium stearate 3.00 Total 210.00
Tablet 2: 15 Ingredients: ng Tel msartan-sodiumsalt hem hydrate 0.5

Manni tol 122.0 Maize starch. dried 61.8{20 Mii ze starch 18.0 Highly

di spersed silicon dioxide, anhydrou ol yvi don K25 2.3 Magnesium
stearate 3.0 Total 210.0 25 Tabl et ?a%?wg?gdﬁ"énts my 30 Tel mi sartan-sodi Um

salt hem hydrate 0.25 Mannitol 61.00 Maize starch 39.90 Highly dispersed

silicon d|19X|(§i‘98taﬂih|éytérn‘i’i§§rtén-%gd§|ﬁ1 Bat le’fo?'t‘i’iﬁlc'J(‘?5 1. 15 Magne5| um stearate
1.5 Total 105.00 4 April

N Me
'
N -
O 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, 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 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.




14 Patent Clains 1) Crystalline telmsartan-sodiumsalt of formula 1 0 Na
5 11k 1 characterised by a nelting point of T=245 5C. 2) Q\yﬁttzabm ne

tel m sartan-sodirum salt according to claim1, characterised in that in 10
the X-ray powder diagramit has, inter aiia, the characteristic values d=
20.95 A, 17.72 A, 13.97 A and 13.63 A 35 Crystalline tel msartan-sodi um
sal t accor g} nBrdcese fer p?é afigg BFystalife telmisar@nedcidk safted Chﬁl’é(ﬁél?SéCﬁ Itjat

present in the faorm vate hydrat es thereof, 15 preferably in
the form of t ﬁ';‘?&"g’jftg’é‘ ?ﬂé?e%fmuﬁ%gpr ocess for preparing crystalline

tel msartan-sodiumsalt 1 characterised in that the free acid of
telmsartan is taken up in a suitapd e solvent, this solution is then

conmbi ned with a suitable sodium salt, ile L |l east 1 nmol of sodiumsalt
i s added 20 per nol of tel Mesartf e reaction mxture is heated for
a period of from15 m nutesnio R _bou then the solution obtained is
filtered and the resulti ilffrate is slLow y_adsied dHah organi c sol vent
heated to a tenperature sonme o fle sPl vent is optionally
distilled off while the enentloned f ; S being added, the

i the telmsartan 25
'sodi um salt whi ch crystalllses out is isolatedwgid dried, .zptlonally after
washing with the organi ¢ solvent nentioned hereinbefore. April 2006 15
5) Proéess for preparing crystalline telm sartan-sodiumsalt 1

char act ot Se i /HX dabIES a%i’cﬁibéle%{bosﬁ%@r ShobehobnRri dad 2 5 wherein

H - X denot es a ? anpng dr obrom c
acid, tol uen&¥gr ?mlcca%l 4‘6"{5’416 e r%mcﬁharaewlph@r@@mﬂmﬁ@kem HPa

sui tabl e sol eaisultalslerseh@nt dndireSctedswitt akhftabiedodinnsg ahlt; usiah 20 iddst besat 2

ol 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

N Me
=

N
| o. on XHX

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

2




of sodiumsalt per nol of the conpound 2 used. 10 6) Crystalline

tel m sartan-sodi um salt which nmay be obtai ned according tofApéli2008 or 5.
7) Use of crystalline telm sartan-sodiumsalt according to one of clains
1-3 or 6 in 15 the preparation of a pharmaceutical conposition. 8)

Phar maceuti.cal fornulations, characterisqgd in that they contain crystalline
tel msartan-sodiumsalt according to one of clains 1-3 or 6. 20 9)
Compounds of fornula 2 xHX wherein H X denotes an acid sel ected from anong
hydr ochl ori® mﬂour}@mwg@m@mﬁﬁg(ﬁCbﬁh@ﬂ#@ﬂéiﬁh@x&eﬁﬂbghgﬁmgen .
met hanesul ph\%’ﬂ!}'lcﬁ'io%c' d. 4 April 2006 16 10) Conpound of fornula 2 according
~to claim9, ereln H X denotes hydrQen chloride. s 11) Conpound
according to claim9 or 10, characterised in that it is present in

crystakl i ng)iG¥mpound according to claim 9 or 10, characterised in that it is present in
crystalline form.




