;e3eL | |:p 6 T [d!12 June 2003 Pol ynor phs of tel m sartaf, ;Jy0%985€S
for ‘preparing themb5 and their use in the preparation of a pharmaceutical
conposition The invention relates to polynorphs of ...
-[2-n-propyl-4nethy|-6-(1-nethy|benzinidazol-2-y|)benzinidazol 1 10
yl net hyl ] bi phenyl - 2- carboxylic acid (I NN | m sartan), awm mmm
pol ynorphic form B, m xtures of the pol ym)r hs, processes mm'
tel msartan containing formB and the use t her eof for prepari RGqiaes
pharmaceutical conposition. 15 20 25 30 Background of the invention The
conpound telmsartan is known from European Patent EP 505 Bl and has
the following chemcal structure: (1) Telmisartan and thﬁﬂﬁﬂammmwmmm
physi ol ogi cal |y acceptabl e salts thereof have valuable p I
properties. Telm sartan i s an angi ot enai n antagoni st, particufarty an

angi ot ensi n-11-antagoni st which by virtue of its pharmacol ogi cal properties
may be used for gxapplephe BEG%EELHMQQEEQHS' BRoRRE el HoAC ﬁfé&%ﬁh Yk to
treat ischaemc perldp heFal circu atory disorders, myocard I schaem

(angina), t® preveét I R s oFPOIPESR AN 2l ‘i’%s%?f?‘cp}éﬁwa%?'éical
nyocardi al infarct, to treat di abetic aempopditAyn gl aucom,

gastroi ntesti nal diseases and bl adder di seases. O her possible therapeutic
appl i cations 12 June 2003 - 2 can be found in EP 502314 B1, the
contents of whimtle anrerdrriehy reffayesecdtd olymorphs of 4'-[2-n-propyl-4-

methyl-6- (1-methylbenzimidazol-2-yl)benzimidazol-1-

10 ylmethyllbiphenyl-2-carboxylic acid (INN: telmisartan),
particularly the polymorphic form B, mixturee of the
polymorphs, processes for preparing telmisartan containing
form B and the use thereof for preparing a pharmaceutical
composition.

15

Background of the invention

The compound telmisartan is known from European Patent
EP 505 314 Bl and has the following chemical structure:

Mi N \>—/— Me

20 (1)
Telmisartan and the design physiologically acceptable
salts thereof have valuable pharmacolegical properties.
Telmisartan is an angiotensin antagomigt, particularly an
angiotensin-II-antagonist which by wvirtue of its

25 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

30 neuropathy, glaucoma, gastrointestinal diseases and
bladder diseases. Other possible therapeutic applications



In the course of the synthesis of telmsartan, the final 5 step of fthg
synthesis conprises saponifying the tert.butyl ester (I11) accor Ing to
Diagram1l. M\ M Y\ MN~~ NN~ OO/ ~/ Dhagram1: 10 The
correspondi ng experinmental procedure which nay be carried out on a

| aboratory scal e.can be found in EP 502314 Bl. Surprisingly, however, it
proved to be sinple to transfer the nmethod %f'synthesis al ready known to a
15 large-scal e industrial manufacturing process. The tel m sartan

synt hesi sed on an industrial scale according to Diagram 1l is obtained after
working up in the formof a product which has to be subjected to a further
crystallisatiorast bp IfOucxdmilneEe? tloe 3pdr Bfli, cahieorontenitl $2WHildH @ateory
crystallisatio r Iogy of the end product which crystallises
out leads to uﬁ %%gge%%%sgg Be%s' The product which is precipitated as a
solid in the form25 of long needles is difficult to filter, wash and

| solate, is fughhen CE%%%gi%lfS%ﬂeb& cHEEY ol 820 cdn 4120, i AU of
t he presence o ent and forma | very ragment s during

dryi ng processstepi pdi k§et ﬁé’@éhﬁﬁégrréﬁt“§>r|éﬁééu@é@oélléwnﬁb tgiitotputyl
exhibits a stragded0 (rendaaewnrye nsl e@tbgg #binc1charging and is virtually

i npossi ble to pour. 12 June 2003 - he di sadvant ageous properties of
a product as described above have almays proved to be a serious obstacle to
t he | arge-scal e manuf act'{fre of a conpound, as reproducible & nanufacture of
| arge anounts of e '@ i p—Meghly pure formis pnly b\l Al

considerable diffiqult hi gh addi tional techni

the present inventd oy i S°th

whi ch permits tNge scal g‘ T Sy, wor ki ng up/

i sol ation of teNmASartan in : a bve di sadva ges are over

3 ef gre tocpre are—16-tel
Summary of the invention 15 én one ect, the present inventigon re at.
a pol ynmorphic crystal nodifi Btion forn1B) of telmsartan 6#ornula
20 (1) characterlsed by an endot herm ¢ maxi nrum at 183+2C whi ch occurs
during ther mal PAA9F$% 4 :usi ng DSC.

10

The corresponding experimental procedure which may be
carried out on a laboratory scale.can be found in EP
502314 Bl. Surprisingly, however, it proved to be simple
to transfer the method of synthesis already known to a

15 large-scale industrial manufacturing process. The
telmisartan synthesised on an industrial scale according
to Diagram 1 is obtained after working up in the form of a
product which has to be subjected to a further
crystallisation step to complete the purification. In this

20 obligatory crystallisation step the morphology of the end
product which crystallises out leads to unforeseen

problems.

The product which is precipitated as a solid in the form
25 of long needles is difficult to filter, wash and isolate,

is further characterised by a very long drying time on

account of the presence of solvent and forms large, very

hard fragments during the drying process. Grinding these

fragments produces a dry powder which exhibits a strong
30 tendency to electrostatic charging and is virtually

impossible to pour.



25 I n anot her aspect, the present invention relates to a Tel m sartan,
characterised in that it contains formB described above. 1%# stpe|28tbt her
aspect, the present invention relates to a 30 process for preparing

tel mi sartan described above, characterizedin that a) telmsartan is taken
up in a mxture of solvents consisting of water, formc acid and an organic
sol vent m scible therewith sel ected from anong organic carboxylic 35 acid
esters, keton et her heat ed, and, the resulting solution,is,then
Frltered  O"Be Ry BaoiaecSl BhpreReidd anrobetiines SeGPEHT ed of f
opt i onal I y whabevevaisste awsymﬂxfo&aaouslne afdedibis naedeafbutis, C) t he
tel msartan fgrnlB IS ecr&%tated out of the renainin solut#on by the
addi tion of a Pa%¥ séi‘?& A HE Y F08hc? PFEOMBRY af B dF SRECEEHEPTT uged, washed
and dri ed.5 | nmy®dfaitairkes f abpeet ambhﬁtsprcﬁS&IMe coMpOMind iy Bigheg gurea use of
tel m sartan described agbove f ng .a, phatmageut.i cal conposi.tion. 10
Dotai | od desciPhtih SBRY He T HRAHEROR (O AFerng 5 1Sy Boah Found ¢ hat
tel m sartan nmaygloceiditdsnal sddithiicaldeddter.ent crystalline nodifications. 15
Dependi ng on the nature of the crystallisation process it may be converted
into two different polynorphic forma A and B. Polynorph Ais a form of

tel m sartan whihehains quthénratﬁ&rﬂcctnvelmmprt dst hhepefanre art praparevhi ch gi ves

rise to tﬂ@ 20, ﬁpo qg%gt gnedcﬂr kegg ¢§}Ai%rg%h§09 Eacture or

purification, TSO it 6N and roduc o ynnrphrc formH
of teIn1sartaaynthqﬂlamawoshxmg|up,nghylfrmﬂuionhamevesqlaﬂnmnsoﬁrrtualIy no

tendency 25t 0ogl GOl abl G EOALAENGL0bo. BANLERCONEL 10 LibEEle

centrifuge, 'S free OW Ng even elng ground up.
The follow ng procedure is used according to the |nvent|on 30 to prepare

the polynorphic formB of tel msgant An dude;helnisartan product
(crystallised for exanple fronrgrne?%ﬁ??grnanrde—JﬁggethyIacetanlde or the
like) is takeAn3one aspeftinetPO@Fesent invention relates to a polymorphic

crystal modification B (form B) of telmisartan (formula I),
(<]

Mg N>_Jf—Me

N
<:j;_l Os__OH
N
20

=

Z

characterised by an endothermic maximum at 183+2°C which

occurs during thermal analysis using DSC.

25 In another aspect, the present invention relates to a
Telmisartan, characterised in that it contains form B

described above.

In still another aspect, the present invention relates to a
30 process for preparing telmisartan described above,

characterised in that

a) telmisartan is taken up in a mixture of solvents

consisting of water, formic acid and an organic solvent

miscible therewith selected from among organic carboxylic
35 acid esters, ketones or ethers, heated, and the resulting

solution is then filtered,



-4 up, in asuitably sized stirring apparatus, optionally with 1-5 wt.-%
preferably with 3 wt.-%of activated charcoal in a nmxture 32 doheelids
consisting of water, formc acid and a suitable organic solvent and then 5
di ssol ved at el evated tenperature, preferaBly at a tenperature of from
50-90C, nost preferably at 60-80C According to the invention it is
essential to usk thee cxghutatsalivengr esodidanmea aeid ardonal ey itk an

or gani ¢ sol vent, 1%’14]:'01@ st gati sf)i th& fq(;l,l oW ng criteria 10 according to
the invention. "3t mist SEEUEEPFRNUS 18f 2T Hi iy MELERFUIEHFL h the ni xture of
formi c acid and) wateertelit samsin Ferhapges prehepicatdy Jurebt fgdative to the
m xture of forme .acid and water and it must be_capabl e of being separated
fromthe mxt u?éergao o ﬁlogu%l(ﬁr}jb nag‘vava?%&tt}fnﬁfd? 339 aPfon. Organic

car boxyl i c Saci d) esteepspdhet gnecdpiehbed sismygnbei Bsesl, AG8HOACand dried.

nmet hyl et hyl ket one, nethyl acetate, ethyl acetate, ethyl formate,

et hyl enegl ycol di nethyl ether or tetrahydrof-uran may be nentioned by way of

exanpl e. Acet obre,yatethytbéhyddeaicanerhegitegenacenad s ic20 rel byds acehahgeand

THF are prefer tdin 0 the i,nventiaon, while ethyl acetate is
particul arly p‘?%gﬁgﬁl&gg?gg%%o&redﬁcﬁég?g s %\%nPF%‘F‘ﬁrlﬁ‘ﬁeanP%{Waé:%‘F@BFvent s
shoul d be madecaposfit@e8+-0.7 1 of water, 10-15 nol of formc acid and
0.3-0.9 14¢f the organic solvent per nol of 25 telmisartan. A ratio of
0.4-0.6 1 of water, 11-13 nol of formc acid and 0.4-0.7 1 of the organic
sol vent based on 1 nol of telmsartan is preferred. Aratio of about 0.5 1
of water, about 11.5-12 Betablefiodescriptionndfapbet igventiom t he organic
sol vent basedsgeph@%gqg,t SR R TARPHHLE U S hYsRECART1EY: occur
According tolthe inventiaon, after the abovementioned ating, the solution
obtained is fPPt&r &ldy ipashiddFarant £ s W é’b‘&‘%‘é B8t oned

grgagi 8 ﬁglsvenépfandi%?r méﬁﬂﬁ gﬁiuﬂxlre'l'hff wh iy et 1K i et Dy piﬁ@gaba 121(:)03

. 3- 1. , prefera A4- : S a . une -
5 0.5 nol of‘%‘lagr e cé%ivt? r%éa%i r%&rtr‘%oft wtrgglér%fg;e%{e% %f%léﬁg‘%%?ﬁ yg%F“ﬁ/a%hi ng
solution willandtBrally depend on the quantity of dissolved telmnsartan.
According to the invention, 0.1-0.4, preferably 0.15-0.3, nost preferably 5
0.2 1 of the organic solvent are used to_each nol of telmsartan, After the
filter residuEOﬁXE\OEé’énWhé‘df\ﬂl?thfhé?‘%kagmaﬁ&aé’ol‘{m% RsrtatRabhgve,
the organi c sat¥entiing diosttihed @adibd efiit ,aandiwhiah poseed| eisdi tstthater is
added si mabt apegously. . The t ture.is in,.the 60-.100C,
preferably frd O’fSF‘%%éf’%fhdgﬂ%%E’gF qsuén il'té&%z)ef- vvftlgér rg%g'gﬁa%%‘rg%sggnds
subst anti al | ypuvifheatdoal, dmodatioh sad evyigicstal |tdeke aprodwehpst t ot al
distillation of the 15 organic solvent is desirable according to the

i nvention. Accordingly, the distillation is continued until water is also
distilled off',I'hEaPP&ymé’Eé’&lFoﬁioEﬁl By ofrfe1gigamtes o ¥etilled off may
be used ggai Rshﬂpsmbaﬁgggntfdue@qt howevel, mmh ?xmaiamyrmuahdﬁﬁcyhe
aqueous phase. .l n order t.o precipitate the telm sart.an-po rphic B it
is then cggl e °t818cf:5f?5§|a§'tlﬁr gﬁﬂggﬁg'rﬁggaferyonqgl@%% ,o‘gr€¥£€ﬁgry to

20- 30C, and pcentpifaged wash andasey Bmel 2% duae-filowindageen owbehosed
depends on t u formc acid used. Preferably, 0-2 nol |eas base is
added than tﬂé?g@sg%ggﬁrﬁdc% cid present. Mst preferably, 0.31.5 nol |ess
base is added than there is formc acid present. It is nost particularly

preferred to add ©091bwitg®rd-RemRase ke ERI-dind oF &l €haci Avenessnt .

Sui t abl e bases m ght be e'glth?er aqueous sal utigns of potassium hydroxide,
sodi um hyé?ox?ﬂe?gﬁpﬁﬁﬁu%@P&Yﬁ@EP Camort &. qff tieg”&f%%r%%%si ble to use
sui tabl e organi c bases such as triethylam ne, diisopropylethylamne or DBU

35 (di azabi cyg] oynd . Particular] ferred b th
abovenent i ontdF aie 6L RSBREE Fon YOty (BB AEa L eCt o ofrgoke £rom

dimethylformamide, dimethylacetamide or the like) is taken

35



6 hydr oxi de, sodi um hydroxide, [ithium hydroxide or ampiifunet B803
aqueous sol utions of ammoni a being particularly inportant. The product
precipitated is centrifuged, washed with water 5 and nornmally dried in
vacuo at 120-125C. A sanple taken directly after centrifuging and dried in
athinlayer inacirculating air drier in the |aboratory typically shows a
content of 95-99% of crystalline formB. Affer centri fugation, the product
begins to change 10 partially into form A, depending on the tenperature,
pH, retention tine, and water content, towards the end of the drying.
Therefore, in working m xtures, ratios of formA to formB of at best about
10: 90 are obt aiured :iaftaerstdxtyablby dined atti lasrioig 6ppdratays Al spt benablpi ned.
15 However, n t he
product w | ave&f he p05| tl ve %&%@j %&q%?r%gdtfso%aé?géegg%é%@g&
production (e.charee tendernixtere| ettsobients cPRSYPRENIof ovatendency

to clunping, fr&gediovdddcdadactoiisibts Stsanic VEeivést: 20hgserahi al to
the invention in the crystalljsation process nentioned above is that

initially ofl y FoiiR e 3 RAREEH tHTRIE HER adPEP T 8F 1 ¥udF 03 copi ¢

crystalline forgamddi &t B & COEb® 5@55@0% imest %ﬁéféré]@lﬂeét’ tetapned
under the drylr}ﬁqcon(gljrtlons in rtjal mcrosc
[

rear r angenent 09 A0 e SﬁY%@V%E&d%@%%%n%Jsﬁgp%% l(S‘I-“et hge
procedure accormbhgento wiretwrweof | Hormie ddid hagd wpter/ vivk gnebdgahithe

present process aLAbs i ah el dof by 20 Eel TLaRKs A0 pEfg!. uhich

can be isol ate in V|rtu uan anoun msartan of form
A whi ch caiObe aﬂn@rmb';otw@e nbmveRicionr i nkt presleske kpapable oaft Rerpingr

art differs 35 framddifon 6l {EE RS MmO &bt eféfrﬁ?édaegdtQn&hﬁata?.‘e”&ton
which is characterised 1n that it contal ns, sone June Ermr phi c

formB, in the WRamagkRxEe i fhenteably  Hent ﬁ%%?thY?e'éﬂyth@nW-E vye

her ei nbef ore. Qﬁefoﬂhﬁlmmsm@gwée@f L&m ¢ | hube BeseapapUehsrebaahyer .
5 Tel msartan of formA Cﬁ(sta | i ses.as

dle h
ol g toget her AePEETRs IRt ER<Bre B sobfaonri A Spflorebes BY °

tel msartad5of disti B gt boucesOvgayicocarooxylibe cacbdspatersal ketpatabs

which trickle | | h d B
of Lol i sartan ST Hapbd peEf. Ohoepdnd Mnt iy POLKIILEEGHT, ThebndDC 2
183+/ - 2C (det erafefeat ey €5yl @%‘Fé@%@ate@@@h/qu‘%ﬁét ephhyéangglpsey. After

mel ting, the Iqmaem}lémefow éétﬁal@fzdi@fﬁi:éﬁfﬁé ersanméﬁtlbﬁeahgy way
endot her m ¢ maxi prum at C det er m ned f%/t_e}&}?ﬁ(bel ng f ol

et ot o AT S ek en| BRCg SFLRE, | BeERYEaftsRtsr (ne
melt of foem B etipl tdeethagd- andt THY dpe nprefdheedSEc2Brdiagr ansthe

DSC=Di f f t j
(onsas Lyerent Ahkvhernh 10,6 07 LORY Ao oPAoL ned MALD: BbLL opr BB 80a .
their IR spect rAaggopdimy thethasinventions ’éigﬁif@iléﬁéée ehespRvepset sbovdgy

may optionally he wsed &p roﬂuanﬁtbafrl Yeoﬁle&étéi:”aﬁ.boﬁmofno‘lhéfr Foiriief alci®
two crystal nodifi catlons If Ee end rod ct after dry |2% Pure pol ynorph A
has a charact erdqi® bahd®at BisEhe- ‘?L "fﬁnf‘ﬁes‘? VERECPRPENMM N OFol ynor ph B

this 30 osgsl | aténissrisin{tRdraoi836€N0:4- oSsnn;eofhaaEetr\;\omhaBamb&r oFtic
bands of poly B_are

A d f i
particul arly su‘f‘?ﬁrﬁjr% ?a%?’dt?i%dagggeéeﬁ ?g%%lgété%;ﬁ?sg’r&%ﬁ vgogéFQFnPﬁgtedoﬁ
the ratio of the wob of ysehhisadtancasi pnsfegbedherl Raspecbfosbopitc 0.5 1

tcﬂgr acterisati of Qo &, t 4BRE! YIPERDLCrb O OB Ao2RYBa¥ad Gk heduul %shng

of the organic solvent based on 1 mol of telmisartan is
30 particularly preferred.

According to the invention, after the abovementioned
heating, the solution obtained is filtered and washed with
a mixture of the abovementioned organic solvent and formic

35 acid. The washing solution may contain 0.3-1.0 mol,
preferably 0.4-0.6 mol, most preferably about



12 June 2003 g Ni col et FTIR Spectroneter Magna - | R 5501bng#B 2003
(2.5~.nm1 per 300 ng KBr; Nicolet software package OMNIC, version 1.20) . 5
The Exanpl es which fol low serve to illustrate purification and
crystallisation processes carried out by way of exanple in order to prepare
t he pol ynorphic formB of tel msartan. They _shoul d be regarded purely as
possi bl e procedures described by way of exarpl'e, wi thout 10 restricting the
invention to their contents. Exanple 1 205.6 kg of recrystallised
telmsartan (recrystallised 15 from di met hyl f or mam de or

di met hyl acetam de), 6.2 kg of activated charcoal, 205.6 1 of water, 211.6
kg of formic adlb (88 I@Dshormitk 205i @ penfmel hyf webhisartae. pTheed in a

1200 1 stirrin t t t 70 80C
and then fil te?%g I nt ‘g}anot‘%— %1%‘%“?5?.%?%8“%‘3%5%9 sdg’r %n& ﬁ EhWIth
a mxture of 8XuaNtty eqihydlm]ﬂéﬁ@ eebndsar i@ of A¢epriltnactd tBe100-~) .
About 308 1 of s@laeiorre ¢isid!ld edrpdfepinBP dOP§ Mm!a' St‘ho§t ”%kéf@f%i&y

308 1 of water are added. The mixture js then cool ed

precipitated by 25 % t%f e rUBRMT t TSRV IR aLe Kesed ‘2@ ea%%ﬂiaogol ution.
The product preagapmisdetans centrifuged, washed with water and dried at
120-125C. Yield . 200 kg tel msartan (97.3 ~ of theory) Exanple 2 30 185 kg
of recrystallised i.elmsartan (recrystallised from di nethyl fornmam de or

di met hyl acet amafjer Xite kil feracte vbdes dmrboah , wdsSised withatke, wd8hidgkg

f f d te ced 4k

O onh L, 2014 SSRAOARIaNd 50, Lol o ERLYELOLN 81eB1 Bl 268034 01 851 20
about 1 h aP 60°f 7@@f@m@ht%m@%xl@l%dwhhl%ta‘n@tfhmlawdd@dst| rring
appar at us and V@ﬁﬂ?ﬁt ddusn i M etémpéﬂatlupé 1§tkéﬁﬂdiﬁf eaanragg 8f§9g9

of formc acid 0% About 1 of solvent are distil

100C 5 whi | st QnﬂQ%"rféo@lr%/f@mthoﬁr%t’éQ B e°addEae FRBaki quanrEit¥ efien
cooled to 20 - mlarwddﬁ@%cmﬁ@é;%h@y élhl@stfmﬁei&fﬂlﬁdﬁlbttﬁé ebtaﬁlaﬁo{iﬁtof

25 % ammoni a sol The ro i pjiated C d, ,washed
water and driedft tfgtfﬁ% E )%“?%tt ‘f‘r?'gaﬁa Iﬁ?§9té°%8$ che' "

t heory) Exafpl e:ﬂgdr&Bc kapmentecngsded!ira}ehet@d:msdlngntereheysnaéhl:sked from
di et hyl f or mam y (o]

185 1 of  vet or IS GG AT MAR EFac 2ok 18 fontindEl YALES GRREEORL
met hyl et hyl ket oaﬂescar@lw:ak&duchf & Paotly s2reetrephpphl ¥t uSheTREIAN.EUre i s
Stirred for abaysldedt atif0i11ddGentnpPe [ubba! 29t onanabBBEuAAR0 1
stirring apparatus and washed with a nlx ure of 74 %b B

et hyl othy| Kot FRAGIEDRE S by TACERARFE SEFEE (SU100% . ORobUE 2926

sol vent areodi gthhdded of f at 80 100C whil st sinultaneously 278 1 of water

are added. The m xture is then cooled to 20 - 30C and precipitated by the

netered addition of 281.5 kg of 25 % amoni a sol uti on.
In order to precipitate the telmisartan-polymorphic B it

is then cooled to a temperature in the range from 15-60°C,
preferably to 20-30°C, and precipitated with a base. The

25 quantity of base to be used depends on the amount of
formic acid used. Preferably, 0-2 mol less base is added
than there is formic acid present. Most preferably, 0.3-
1.5 mol less base is added than there is formic acid
present. It is most particularly preferred to add 0.5-1

30 mol less base than there is formic acid present. Suitable
bases might be either aqueous solutions of potassium
hydroxide, sodium hydroxide, lithium hydroxide or ammonia.
It is also possible to use suitable organic bases such as
triethylamine, diisopropylethylamine or DBU

35 (diazabicycloundecene) . Particularly preferred bases are

the abovementioned aqueous solutions of the potassium



25 The product precipitated is centrifuged, washed with wates And dpped at
120-125C. Yield . 178 kg of telmsartan (96.2 ~ of theory) Comaarison
Examal e 150 kg of telm sartan (recrystallised from 30 dinethylfornmanm de or
di mret hyl acetam de), 7.5 kg of activated charcoal, 750 1 of ethanol and 30
kg of 25% aqueous ammoni a solution are placed in a 1200 1 stirring
apparatus. The m xture is stirred for about h and then filtered into
anot her 1200 1 stirring apparatus and washed 35 with 150 1 of ethanol. The
m xture is heated to 70 12 June 2003 - 10 80C, 35 kg of glacial acetic
acid are added and the m xture is stirred for a further 1.5 - 2 h at 75 -
80C. The ni xt ur &ydgoriide  c§odéam Bydroxide, and toiumy dydroxigde wm pemonig,

The product pregipi baleduiss s%qg:trlbfn@g%@ aﬁlm%%@e‘ﬂ)e‘@'n?g padl ik dfaAkhanol  and

with 300 1 of water and dried C. Yield. kg of tel m'sartan
(90 % of theorylMPer&anér-m A In the preparation process according to the
i nvention, as 1@he hbtobrtel&qlamrattleal isoreatHiFugRid,t hendhddy verdhiva tfedr m

Hinto the pol ynor phi c f durln the dr rQcess, telmsartan occurs
as a pure su'%stg rﬁoﬁ“‘é éﬁ éﬁogﬁﬁ gzﬁ:‘ . However, this
does not affect At bampleptakieas ddfretclt&yplailtrmcmmmajfwsdﬁd axriead im 4 he

15 course of th% r:‘[%mif g%&ur %f o ZJ‘:?%%% rn%n é&blcﬁlle’r l%r %@rﬁ% the

m xture of the po yor phic “Torns I"ssol'ved i n

sol ution and corwmtc@dllyysbmyaduognmgntmqf @W@fecﬂ;&fmltmealﬂqu B.
anor phous granu ubj-ect h Ki ng
steps. 20 For mb;%%fg{@e t&x‘&%u%ﬁgi% | gﬁgo%qué&sgeglnﬁeéﬁm%ng

accor di ng t¥° t h@arfieddivod nter £orehari AgPensHaG e dthe R4 oRH of |

EP 502314 BI1, t&@t@@f&tl%t $;1ai‘e \Maln@h v&rt%rh%ro?méritef AduettdeP -t d endtof HHe
2U03 11 -~a, ~e~t ~~.a-~S } %ly star, d~~at~o~fsf|~oxm ~)
of telnisa. xtandEVBPﬁhl gfe © fH €:5wor g mlxtures, ratiogs o orm

to form B of at best about 10:90 are obtained after
drying, but ratios of 60:40 may also be obtained.

15 However, even a content of form B as low as this
guarantees that the product will have the positive
qualities required for large-scale production (e.g. a low
tendency to electrostatic charging, a low tendency to
clumping, free-flowing characteristics etc.). What is

20 essential to the invention in the crystallisation process
mentioned above is that initially only form B is produced,
with its characteristic macroscopic crystalline form. This
macroscopic crystalline form is largely retained under the
drying conditions, in spite of partial microscopic

25 rearrangement into form A.

Other highly advantageous aspects of the procedure
according to the invention are the high space/time yield
of the present process and the high yield of pure

30 telmisartan product, which can be isolated in virtually
quantitative amounts.

The telmisgartan of form A which can be obtained by the
manufacturing process known from the prior art differs
35 from the telmisartan obtainable according to the

invention, which is characterised in that it contains some
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results, for example, in the endothermic maximum at 183+/-

2°C determined by DSC being followed by a characteristic
exothermic maximum which reflects the crystallisation of
the melt of form B into the high-melting form A. The DSC

20 diagrama (DSC=Differential Scanning Calorimetry) obtained
with a Mettler DSC-20, TA8000 system are shown in Figure
1.

The polymorphs A and B also differ in their IR spectrum.

25 On the basis of this difference, the IR spectroscopy may
optionally be used for quantitative determination of the
ratio of the two crystal modifications in the end product
after drying. Pure polymorph A has a characteristic band
at 815cm "' in the IR spectrum. In polymorph B this

"1, gince these two

30 oscillation is shifted to 830cm
characteristic bands of polymorphs A and B are
sufficiently far apart, they are particularly suitable for
the abovementioned quantitative determination of the ratio
of the two crystal modifications.

35 The IR-spectroscopic characterisation of the two

polymorphic forms A and B was carried out using the
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and dried at 120-125°C.
Yield : 200 kg telmisartan (97.3 % of theory)

Example 2
30

185 kg of recrystallised telmisartan (recrystallised from
dimethylformamide or dimethylacetamide), 5.6 kg of
activated charcoal, 185 1 of water, 190.4 kg of formic
acid (99-100%) and 185 1 of tetrahydrofuran are placed in

35 a 1200 1 stirring apparatus. The mixture is stirred for
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about 1 h at 60 - 70°C and then filtered into another
1200 1 stirring apparatus and washed with a mixture of 74
1l of tetrahydrofuran and 8.3 kg of formic acid (99-100%).
About 278 1 of solvent are distilled off at 70 - 100°C

5 whilst simultaneously 278 1 of water are added. The
mixture is then cooled to 20 - 30°C and precipitated by
the metered addition of 281.5 kg of 25 % ammonia solution.
The product precipitated is centrifuged, washed with water
and dried at 120-125°C,.

10 Yield : 180 kg telmisartan (97.3 % of theory)

Example 3

185 kg of recrystallised telmisartan (recrystallised from
dimethylformamide or dimethylacetamide), 5.6 kg of
15 activated charcoal, 185 1 of water, 190.4 kg of formic
acid (99-100%) and 185 1 of methylethylketone are placed
in a 1200 1 stirring apparatus. The mixture is stirred for
about 1 h at 60 - 70°C and then filtered into another
1200 1 stirring apparatus and washed with a mixture of 74
20 1 of methylethylketone and 8.3 kg of formic acid (99-
100%) . About 278 1 of solvent are distilled off at 80 -
100°C whilst simultaneously 278 1 of water are added. The
mixture is then cooled to 20 - 30°C and precipitated by
the metered addition of 281.5 kg of 25 % ammonia solution.
25 The product precipitated is centrifuged, washed with water
and dried at 120-125°C.
Yield : 178 kg of telmisartan (96.2 % of theory)

Comparison Example

150 kg of telmisartan (recrystallised from
30 dimethylformamide or dimethylacetamide), 7.5 kg of
activated charcoal, 750 1 of ethanol and 30 kg of 25%
aqueous ammonia solution are placed in a 1200 1 stirring
apparatus. The mixture is stirred for about 1 h and then
filtered into another 1200 1 stirring apparatus and washed
35 with 150 1 of ethanol. The mixture is heated to 70 -
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further 2 h. The product precipitated is centrifuged,
5 washed with 300 1 of ethanol and with 300 1 of water and
dried at 70 - 90°C.
Yield : 135 kg of telmisartan (90 % of theory) pure form A

In the preparation process according to the invention, as

10 a result of the partial conversion of the polymorphic form
B into the polymorphic form A during the drying process,
telmisartan occurs as a pure substance in a mixture of two
polymorphic forms. However, this does not affect the
propérties of the pharmaceutical composition, as in the

15 course of the manufacture of telmisartan tablets, for
example, the mixture of the polymorphic forms A and B is
dissolved in 0.1 N NaOH solution and converted by spray
drying into a homogeneous and totally amorphous granulate
which is then subjected to the other tablet making steps.

20 For more detailed information on the use of the products
according to the invention for preparing a pharmaceutical
composgition, cf. EP 502314 Bl, the contents of which are
hereby referred to.

25



10

10! 0 ' SH10%& ()-!} "' SH10%& ()-!}' SH10%& ()-!~' SH10% ()-&&& '' @) PLoONIROp3
Z#10%<& ()-"1" z#10% | & ()-"1" z#10% | & ()-"!z#10% | & ()-"Y10%| & ()-"| &10%
| & ()-)*++r,, 1- ZX6MA I 7y#109%& ()-!s . Y'10%& ()-!.Y"'10% | & () - z#10%

& ()-"1x z#10% | & ()-"1} z#10%& ()-"1------- O | /uvall ~| G'10%& () -3
109& ()-109& ()-# 109& ()- 10** 10**
10** 1 d> 7y#109%* & () -1/ L/ 9%91112zX6uV4! 1{1 | *#10% *& ()-! | *#109RRE& ()-! | z#10

o0& ()-31}° 1 z#10908& ()-3!1  z#10988& ()-3" | G 1098& () - 23DAEAFAGATAZA4r SA!
10968 () - F10%G& ()-"1' 10968 ()- 10%% 10986

10984 x| *#10988& ()-! x| *#10% * & () - 45666q78} [ 9r S4! | x” @#109R22& () -! " @#10%
77& () -! @#10%6C () - fl0%& () - Patent Claims

S @10%GE ()- !t @L0%& ()-89GQVTI3: n: 0: }[ <14 10G 6" 10%G& ()-! 6" 10%&' () - 4
10938 () -F 9310968 ()- 1" @#10%& ()-!x @#10%& ()-0:p: q: ~: : e; a<<gH4

10G " y#109%&' (1) Ip‘cwﬁrwlﬁ)e drystiA/@hdd s £ 1686460 - Bl (£6¥® B)- of0G
10G<<==C??7z X6H4

10! #10%& (gq | n° #FORBLARRTA o B2 1 R w100k ()-1 #1006 f & () - 100& ()-22@ A
YAZA[ A\ Ai Alfgf [ < 10! #' 10%1 & ()- 10 10 10° 1#10%& () -

(]

Mg N».gfﬂMe

N

| Q’h Oy ~OH
00

characterised by an endothermic maximum at 183%2°C
which occurs during thermal analysis using DSC.

(I)

10
2) Telmisartan, characterised in that it contains form B
according to claim 1.

3) Process for preparing telmisartan according to one of
15 ¢laims 1 and 2, c¢haracterisged in that
a) telmisartan is taken up in a mixture of solvents
) consisting of water, formlec acid and an organic solvent
miscible therewith selected £rom among organic
carboxylic acid esters, ketones or ethers, heated, and
20 the resulting solution is then filtered,
bh) the organic solvent is distilled off, optionally
while water is simultaneously added in metered amounts,
¢) the telmisartan form B is precipitated out of the
remaining solution by the addition of & base and
25 d) the product precipitated is centrifuged, washed and
dried.

4) Process according to olaim 3, characterised in that
acetone, methylethylketone, methyl acetate, ethyl
30 acetate, ethyl formate, ethyleneglycol dimethylether or
tetrahydrofuran is used as the organic solvent.
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) 10 7)) Process according to claim 3, 4, 5 or 6, characterised

in that ammonia is used as the basge.

8) Use of telmisartan according to claim 1 or 2 for
preparing a pharmaceutical composition.

15

20



