. 6789e3ej bbcde~f Zj 6j Tjx 1 18 Decenber 2002 Novel form of irbesartan,
processes for obt aid and pharnmaceutical conpositions containing
it The present i @I ﬁﬂ%ﬁ@ tes to a novel 5 crystal habit of
2-n-butyl -4- sp|r (2~
(tetrazol -5-yl) bi phen yI)nethyI] 2-im dazol i n-5-o0ne &?DFS?Wﬁ rZOR?N N N
,. NH--nC4H9 o f CHZ v 10 c¢n This conjpound and its nethod of preparation
were disclosed for the first tine in European patent EP .454 511. The
conmpound of forrmula (I) is an angiotensin Il antagoni st which is useful in
the 15 tredioest Ufrmaefli bubesatrbandi pgasessegchioasobypéntiegsitdy cardi ac
i nsufficiency, cardiac arrhythn1a |n the treatnent of dlseases of the
central nerSAMVS TVSTRHR B eafABAPSE 123
retinopathy and in the treatnent of renal 20 |nsuff|C|ency and di abetic
nephropat hy. The common nane of the conmpound of forrmula (1) is irbesartan
and the termirbesartan is used in this descrggglon and in tqe clainms to

refer to the conpound5*®fPFSFFRF alRTFRELOR 181 PEEENBEr 22667
5 crystal habit of 2-n-butyl-4-spirocyclopentane-1-[(2'-

(tetrazol-5-yl)biphenyl-4-yl)methyl]-2-imidazolin-5-one

of formula:

N=N (RN R

lI\T N~ NH *166166*
@

10
This compound and its method of preparation
were disclosed for the first time in Eurcopean patent
EP 454 511. The compound of formula (I) is an
angiotensin II antagonist which is useful in the
15 treatment of cardiovascular diseases such as
hypertension, cardiac insufficiency, cardiac
arrhythmia, in the treatment of diseases of the central
nervous system, in the treatment of glaucoma and
diabetic retinopathy and in the freatment of renal
20 insufficiency and diabetic nephropathy.
The common name of the compound of formula
(I) is irbesartan and the term irbesartan is used in
this description and in the claims to refer to the

compounds of formula (I).



.2 European patent application EP 708 103 di scl oses the existence of 2
crystalline forns of irbesartan: - one, known as formA, is the one
obtained 5 by crystallization in a solvent containing | ess than about 10%
by volunme of water, - the other, known as form B, is obtfd padefber 2002
crystallization in a water-m sci ble solvent containing nore than about 10%
wat er. 10 Each of these two forns is chg specific X-ray diffraction
profile. Patent application EP 708 103 formB is a tautoneric form Patent
application. EP 708 103 15 irbesartan in the FormA is in the form
~racter~zed by a di sclEdSEPaHatPdtRditc AR k9wti BT Bt abfl%®, 1 hbdbn hygroscopi ¢
needl es of high electrostatic nature. Iﬁrei nbel ow in t he present

descri pti onSifie SESM e iSRRIl d&rotEe thing &’&t2195 ne form of the

irbesartan form A t20 It also beer_ found that these crystals of acicular
habit are difffi°¢d%-FY filter and to dry and that they display poor

flowability. A novel crystal Ir . of:t f or, has. now,heer ound,
characterized in that tﬁ)zuer’atlél}%JQ rlef'aV\s/eefr?t eA'25' ér?g‘t hon%ng‘(bf“ﬁagmvﬁ d~h of the

crystal s si s hetueen bl And 05l Preefierall kobﬁctavxﬁ%dbgesaﬁchﬁad- Thi s

novel crystal’ haBit of the Form A of irbesartan will r 18 Decenber
2002 3 defi neduly 1tohe HierBlud ¢ hafdy', of irbesartan hereinbel ow in the

present description. A subject of the present invention is al so processes
for obtaining irbesartanhe ysttalrs dndwor msAform B, is obtained by
crystallization in a water-miscible solvent containing
more than about 10% water.

10 Each of these two forms is characterized by a
specific X~ray diffraction profile.

Patent application EP 708 103 discloses that
form B is a tautomeric form.
Patent application EP 708 103 indicates that

15 irbesartan in the Form A is in the form of stable, non-
hygroscopic needles of high electrostatic nature.
Hereinbelow in the present description, the term
“acicular habit” denotes this crystalline form of the
irbesartan form A.

20 It also been found that these crystals of
acicular habit are difficult to filter and to dry and
that they display poor flowability.

A novel crystal habit of the form A has now
been found, characterized in that the ratio between the

25 1length and the widch of the crystals is between 1:1 and
10:1, preferably between 1:1 and 5:1. This novel

crystal habit of the Form A of irbesartan will be



.5 which have the novel crystal habit according to which the ratio between
 the length and the width of the crystals is between. 1:'1 ar.d 10:1,
preferably between 1:1 and 5:1. The higher this ratio, the | onger are the

10 needles relative to their width, and thus an inprove [ ' tio
means a decrease of the said ratio. It is preferable fo?ﬂ?FF%Q?%%?goP%

decrease such that it is between 1:1 arid 10:1, preferably between 1:1 and
5:1. 15 The inprovenent of this ratio nmeans that the crystals have | ess of
a tendency to break or to aggregate when they are wet, they can be filtered
and dried fdsteredapydtipelcare easFerhapinandfelnhef2thal are dry. 20 The
processes according to the inven~ion have no effect on the pol ynorphi sm
The irbesarteFeENS QY s1; ntRRePBRF R NABFEZHBYECRhe physi cocheni cal

characteristics descrjbed bel ow. .25 The powder K X-ray.diffraction profile
(di ffraction angl ei m%ssg§¥35Fi%ﬁeﬁhﬁﬁ?ﬁgae§$eﬁﬁﬁgn%9%§OLTTa PPfract oneter,

$ggléhf 31%ﬁ%%%gg%%%g%ggégﬁgﬁilegni£geggp£§nlcp§£9§ﬁs o+8rBegegpber 2002

12. 027. 5213,/ 231 8. 608e 2{20e 146, D902 # 782897 - 428060ing to which
~98. 765.4119.455. 0524, n74. 9720. 364. 9112. 924. 80

| 27. 334. 611560 904 404 4o d Be 369: BEHA1 d{§2h 8444 OAS. 398:Q736. Bne_3. 8814. 323. 831
3. 563. 7537. 283. S326. 483. 4612. 42 i 18 Decenber 2002 5

3.4027. 883. 2714t £4333. 18110 aRk8ed 5V : P838nd 260 11 3. 054525881 019492917. 112. 78
~9.40 This diffraction prcf~le is that of the Form
1:1 and 5:1.

The higher this ratio, the longer are the

10 needles relatlive to their width, and thus an
improvement in this ratic means a decrease of the said
ratio. It is preferable for this ratio to decrease such
that it is between 1:1 and 10:1, preferably between 1l:1
and 5:1.

15 The improvement of this ratio means that the
crystals have less of a tendency to break or to
aggregate when they are wet, they can be filtered and
dried faster, and they are easier to handle when they
are dry.

20 The processes acccrding to the invention have
no effect on the polymorphism.

The irbesartan crystals 1n the brick habit
have the physicochemical characteristics described
below.

25 The powder X-ray diffraction profile
(diffraction angle} was established with a Siemens

D 550 TT diffractometer, and the significant lines are

given in Table I below:



WA of ,irbesartan disclosed in EP 708 |103. The chargeability of the powder is

" measured 5 by tribogeneration:
vi bration during which it becones charged on itself,

t he powder

is subjected to a strong
and is then

transferred into a Faraday cage connected to a very sensi§ipeeplsizoppet er.
The chargeability measured vari es between 0 and -10 nanocoul onb/ g. By way

10 of conparison
chargeability,

the crystals of
nmeasured by the sane process,

irbesartan in acicular form A have a
of between -30 and -40

nanccoul onb/ g. The packing density of the irbesartan crystals having the
measured using a 15 Hosokawa machine (180 gravity

new crystal habit,

dr ops),

formA zs about 0.35 kg/n8

18 De

is about 0.5 kg/nB, whereas that of the crystals of the acicular

002 6-The flowability index is

cal cul ated by the {
1965, page 163-168

Carr method (R Carr: Chenical Ezg;geerlng,‘

anuary 18,
experi nment al

g R UL el LT SR TG b
for the crystals of aC|cuIar.qu5t IS ﬁound thgg BQe reS|s1|V|ty, t he
m ni mum i nf | anrat i gp—erergy—tHe—m-f num. nf-arrratofi—1o—+empefature, the
results of the frig¢tion test-ﬁngzgraV|ty cf the exp osbon measured in a
20-1 ire sphere, atre—stmtar—for—thetwo——ctystat—tabrts—of—the|form A of
i rbesart an. 7.23 18. 60

6.27 20.14

.09 6.47

5.8%8 7.42

5.60 98.76

5.41 19.45

5.05 24.67

4,97 20.36

4.91 12.92

4.80 27.33

4.61 15.90

4,49 14.73

4,36 9.86

4,17 62.84

4.07 15.39

3.97 30.34

3.88 14.32

3.83 13.56

3.75 37.28

3.53 26.48

3.46 12.42




,The fact that the irbesartan crystals of 15 brick habit are of reduced
chargeability, i.e. they have a reduced tendency to store electrostatic
charges, neans that these crystals can be handl ed nore easily and nore
safely. The 500 increase in t'r.e packing density and 2018 peb8fbklopepi ity
index of the brick habit with respect to the acicular habit represents an

i mprovement whir_h is reflected both i ® the chemnical processability of the
product and in their_use for thejir preparation of pharmaceutical forms. 25
According to the present invention, the irbesartan_of brick hapit can be
prepared using a ptocess charadt®rized in flhat a cfYysB8l1ine slispension of

irbesartan of acicpular habit form:~ is subpjected to 18 Decepber 2002 at
| east one sonicati pn-episode 3 at._least _one fPJIpLJ‘ApQIFF\ ascill ation

epi sode. Thus, the{sonicatio i sode can be either fo_ |cwed pr preceded
by the tenperature4;;3444ﬁ4l§;¥§4ﬂﬂéxuk;—44-44;4#&%¢p%ssLbLeﬂto envi sage

t he soni cati on epi sode beingifqﬁgied cut sinultaneqp hy w=t h the

t emper at ure oscil | pH-er—episode—~Aceordi-pgrto—the—Hvenrt+enr—a soni cation
epi sode can also be carried 10 jout bet ween|2 phases qﬁ tenperat ure
osci |l l ati on. Furt herrere—the—Sontcatton—afeior—terperature—esti | | ati on
epi sodes can be repeated indepepdently of each othee.-Preferably, a

soni cati on epi sode preceded—15by—a—tenperature—oscrttation epi sode and

nore particularly a sonicationgpisode is ¢arried autyq

2.81 7.11

2.78 9.40

This diffraction prcfile is that of the Form
A of irbesartan disclosed in EP 708 103.
The chargeability of the powder is measured
5 by tribogeneration: the powder is subjected to a strong
vibration during which it becomes charged on itself,
and is then transferred into a Faraday cage connected
to a very sensitive electrometer. The chargeability
measured varies between 0 and -10 nanocoulomb/g. By way
10 of comparison, the crystals of irbesartan in acicular
form A have a chargeability, measured by the same
process, of between -30 and -40 nanccoulomb/g.
The packing density of the irbesartan
crystals having the new ;rystal-habit, measured using a
15 Hosokawa machine (180 gravity drops), 1s about
0.5 kg/m?, whereas that of the crystals of the acicular

form A 1s about 0.35 kg/m?.



", between 2 tenperature oscillation episodes. The term"crystalline
"~ suspension” used in the present description refers to an irbesartan
suspensi on. 20 prepared according to nethods that are known to those

skilled in the art. For exanple, the crystalline SUSpe”SfBOBeE&hPePQOOZ
prepared by growi ng irbesartan crystals in an organic solvent, for exanple

an al cohol such as isopropanol, to prepare a supersaturated 25 irbesartan
solution, and cooling to a tenperature at which the supersaturation is

bet ween 0% and 50% The supersaturated solution is then seeded with 1%to
10% of irbesartan sedtheribetwisibitphricfenabs tcatitelaved byi1B8hPecenber 2002
8 crystals originating froma previous batch, However, the seeds may al so
be gener at &Ry B ety Sbf ectioitthe TRt T+me sUdpeasyohdto

y
tenperature oscillation _and sonication epjsodes unti| crystals. of 5 brick
habit are opt 'ne?ﬁgerh%6géje%%)d Ty uﬁ?lb%si%nli%eﬁc%%‘brll‘édt?% FOBNT t&nper at ur e

to formthe crystalline suspensi ,The I L pe suspension is then
used accor(ﬂrngé/%uo‘ tHe T rven t?aol?l.%A]ché%gr]tji%%méj%g{%lzggir%% ht 2§ Jgén‘?llfor:, a 10

soni cat igon £p) e\,ﬁﬁm Sahdh SUPRECLL NG 1418, CFyBL al}léié‘;it?o?%sé&’%'tolr‘t to a

soni cati'on erer gy Treguency is fromabout 16 k:?z

appears thafo the sold Carj Hiaepispderidmisoihe oM s aceordi agotio the

| ength of the needles by breakir_g themand 15 nodifies the nature of the
crystal surfoackse sitoh dhadtdhe gdbnesi @apablesloft accunul ating t he

el ectrostatic charges are reduced. Sonication nethods nay be used either
bat chwi se or sem - contt nuduSPyndrtliodnt §ieiowssd s t Forty het hat hnisen

soni cation, an ultrasound 20 probe is inserted ~.nto the crystalline
suspensi on Pl HcEynd iR IRRTAY 1 | Hes . nivEnge ni kBt3BMR ebPRode can al so be
carried out continuously or seni-continuous%ngy unpigg the crystalline

i r besart®n SRR OiE 1 Hr R ghe S Sohi Sat F o D5 c2H9" ate S f#BW rate of from

sure of fromO psig

about 10 iitres/mn/KWto 20 Jitres/mn/KW with a presst
f0 1) 0 psithath Th Uh Ehershe b LHout TSI o Goot BT ESFFre to 30 000
Lo 10 Mo, PGS TR T ow Ta o1 o hawon 1o 1 Tr el e kvand 18
litres/ m n/&Wn, the, pressiy e-i sy between 0 psig and 20 psig; the energy is
between 10 000 and 5 25 0Q0 joules/litre and the frequency is about 20
~C.~l Z. The fact that the irbesartan crystals of
15 brick habit are of reduced chargeability, i.e. they
have a reduced tendency to store electrostatic charges,
means that these crystals can be handled more easily
and more safely.
The 50% increase in the packing density and
20 in the flowability index of the brick habit with
respect to the acicular habit represents an improvement
which is reflected both in the chemical processability
of the product and in their use for their preparation
of pharmaceutical forms.
25 According to the present invention, the
irbesartan of brick habit can be prepared using a

process characterized in that a crystalline suspension

of irbesartan of acicular habit form A is subjected to



", The ,above sonication paraneters such as the flowrate, the pressure and the
frequency vary as a function. of the expected result in terns of ratio
between the length and the width of the crystals 10 prepared. The
tenperature oscillation episode conprises a heating phasg FErenmbera@ong
phase. According to the invention, it conprises at |east one heating phase
and at | east one cooling phase in any brder. It is 15 preferable for a
heati ng phase to be conbined with a cooling phase, and ever. for the said
heati ng phase_to precede the said cooling phase. It is probable that the
t enper at ur @t o$8RFFaPP8nSEBAERTBANe§PE §RAFdS"EoRtr BRSTg OMe correct

di stribution of t?e si ze oi t he garticlgs; 20 in particular, ~t tends to
di ssol ve t he™PFR&F par PFEF&d25A8"t 6PaRE t he coarser particles grow. The

temperature oscillatign.is.garLigd. ggogyegﬁgghggcggdbgogkkg%ra crystalline
suspension to predeterm hed tenperatures. € héating phase i's 25 perforned

by heatlngfaplgweabeytnggé&edlggctner%Eﬁbéggxurgh%sEﬁqﬁhegoﬂhase 1S
Carried out at a tenperature such that about 150 to 25~ ~s dissolved in 60
mn~;tes, apigogarticularly about 20% of the crystals 18 Decenber 2002 to
are dissolved 1,”~. 60 mnutes. The ccoling phase of the tenperature
oscillation episode s genelabl poeaibiiedteutnbeétwgenth@0C and - 20C.
Preferably, the cooling phase is carried out at a tenperature of between
-5C 5 and 20rifetiahoapibotle B6ingnotesienoretpatiniuétkarbyshet TNeen 0 and
5C for about 0 to 00 mnutes. It shculd be noted that the tenperature

sel ected fottBEhENEoBRMR§Tphase eFcihéaténperatGPecosArFPaLiing &pi sode is

| ess than th tenperature 10 sel ected for gpe corresp i heari ng phase.

ondi n ,
The heating"8nd"€8BF ARG’ phaSBE*EERBE FPRHEFPEICRAdEPERd ﬁtgﬁfré§dnany tines
as necessar nd th peciti r ters.may be nmodified to obtain the

desiregaprg Ec??gfgeﬁo? §§gﬁﬁ eg%i?gﬁ§%p§§8F%|8s 6"é§%éﬁa'the heati ng phase

and shorten the coolgggtgggﬁgrgo gggegghgcgggghegngpxgtals or alternatively
it is possible to shorten the héating phase and extend the cooling phase to

generate | arggergrystabsciIharnupbep;bqheathRgnande.g@a¢al i ng phases al so
depends on theé desired result. In general, 1= the r.~;nber of heating and

cool i ng phagsgspkneepasescrt Becappeakance of the crystals inproves and the
rati o between the length and the width tends towards 1:1. 25 Controlling
the sonication and températbile,oscsbhatrohoparpiebtdes _makescetiedossible to
control the size distribution of the particles and the ratio between the

| engt hlandbvhe WeBPRraturRecprhalagigst aPssodelgnedenber 2002 |1 The

process described above for nndifying t he crgstal habit of irbesartan using
soni cat i onPPFEsEREETAYT £i EAPEFESIPR FRAGSERI 4F FAPFEREnPEEI on.

between 2 temperature oscillation episodes.
The term “crystalline suspension” used in the
present description refers to an irbesartan suspension
20 prepared according to methods that are known to those
skilled 1in the art. For example, the crystalline
suspension can be prepared by growing irbesartan
crystals in an organic solvent, for example an alcohol
such as isopropanol, to brepare a supersaturated
25 irbesartan solution, and cooling to a temperature at
which the supersaturation is between 0% and 50%. The
supersaturated solut:ion is then seeded with 1% to 10%

of irbesartan seed crystals of brick habit, the seed



-, Specjfically, the efficacy of the ultrasound emtter 5 decreases beyond a
few centinmetres fromthe said emtter; furthernore, when worKking
continuously, this efficiency decreases if the speed of passage of the
crystalline suspension treated increases. Al so, to treat g P&ssnNe 20026, the
application 10 tinme is very long. bloreover, high-power ultrasound causes
premature wear of the netals and wel ds8of the apparatus used. Another
process for nodifying the crystal habit of the irbesartan form:. uses wet
grinding, i.e. 15 the nechanical shearing of the crystals of acicular habit
to convert ctiysmailst @ riirsttding dfragr iac kb dealicus Heitsshpr dbeesvdras t he
advant age of being readily applicable to the treatnent of industrial
anount s of tProGEEES FRYTHRUSC & dediadded Motsdeadedhs aspects, the
present invention.relates to a praocess for preparing irbesartan of brick
habi t, chafdPi&CZEd i 1Y S iSHS RS 1e 9 HETFS n: a)
prepari ng %S%ghﬂtLo% of _irhesart g_for AZpdn al caoh under

|

| nan al gohg
concentration an&“feﬁbera are Conditi s Wi ¢ %ﬁﬁ?%N%ﬁ%?T%ﬁ%ﬂogolubiIity

of the isrbgsartan,y; 18 fecemen, 200212 £ £OIJNG LR, sal d;pg{ ution to a

tenperature selected as a function of the concentration of the solution,
such that the1sel Wd @R drs tdhddia tidlasiallemene Fy@reeding with

irbesarta:: crystals of brick habi t ; d) cooing the irbesartan sol ution
to a tenpekalsies sQforhetiaren ko Wr v3@G1anthes5Guspension is then
used according to the i1invention.

According to the present invention, a

10 sonication episode consists in subjecting the
crystalline suspension to a sonication energy whose
freguency is from about 16 kHz to 10 MHz. It appears
that the sonication episode limits the growth according
to the length of the needles by breaking them and

15 modifies the nature of the crystal surfaces such that
the zones capable of accumulating the electrostatic
charges are reduced. Sonication methods may be used
either batchwise or semi-continuously or continuously.

For the batchwise sonication, an ultrasound

20 probe 1s inserted into the crystalline suspension
placed 1n a crystallizer.

The sonication episode can also be carried
out continuously or semi~continuously by pumping the
crystalline irbesartan suspension through a sonication

25 cell at a flow rate of from about 10 litres/min/KW to
20 litres/min/XKW; with a pressure of from 0 psig to

100 psig; with an enexrgy of about from

10 000 joules/litre to 30 000 joules/litre and at a



-,e) subjecting the crystalline suspension thus 10 fornmed to a nechani cal

shearing using a shear-ng machine; f) heating the crystalline suspension to
a tenperature of between about 40C and o0OC to dissolve the fine particles;
15 g) cooling the crystalline suspension to a tenperaturg Pécdisbaresipabout
20C and 5C, h) filter_ng off the crystals of brick habit thus forned.
According to the present invention, a 20 solution of irbesa~tan in al cohol,
for exanple ethanol or, preferably, isopropanol, is used. Figure 1

i ndi cates, nor a solution of irbesartan formA in iscpropanol, the

condi ti onsfEequEscal Folalsivg tf;ronaslfia HHmd@d dib iz hedp ERfation in 25
g/liLre and of the tenperature in C_1t also jndicates the limts of the

met ast abl e ?8n§ﬁQM'Qi?%ﬂ%ﬁ|QnFWﬁnnt¥ﬁrl%9ﬁf TN At 0 70 g/litre of

i rbesartan % 8’20% 13 Thu far ol uti nof irbesartan in

i scpr opanof 8¢t él“rﬁ/ﬂ}j a{rﬁ( Ut éj/‘leis‘tsuget 0157% /ﬁel‘tnre RS i ng

terrperature8 g@g s f%%ﬁl%%@&})gp% e&&&fqp-&&h e soluticn to remain in
I e Tb

the metasta Zone. I ésartan sol utlon canh be seeded wi ~h

| rbesar anar yglals %uqfesml'lctlﬁ:ehaal?fot e 3BeRRIN, 110 the, 6oold ngiof the
sol ution, when. thls solution is in the netastable zone. The seeding

temperature is betweemclQp2hG @t i8QE 1 AeRRNMAEME O thaecencaitd ati on of
the solution. The proportion of seed crystals incorporated nay be between

1% and 25%¢ lptefrarcahl ythieetp nesesu rE0 dran d H20' fire Aferery seedi gy 4 he
tenperature can be kept constant for a period of between a few m nutes and
2 15 hoursfuprCé:fi@lr‘a@IIy ther explefctid hepultto ignedrow .of radtieps b) and d),

t he coolln%
etween the length and the width of the crystals
10 prepared.

The temperature oscillation episode comprises
a heating phase and a cooling vphase. According to the
invention, it comprises at least one heating phase and
at least one cooling phase in any order. It is

15 preferable for a heating phase to be combined with a
cooling phase, and even for the said heating phase to
precede the said cooling phase. It i1s probable that the
temperature oscillation contributes towards controlling
the correct distribution of the size of the particles;

20 in particular, it tends to dissolve the finer particles
and to make the coarser particles grow.

The temperature oscillation is carried out by
heating and cocling a crystalline suspension to
predetermined temperaturés. The heating phase is

25 performed by heating up to about 20°C to 100°C.
Preferably, the heating phase is carried out at a
temperature such that about 15% to 253% 1s dissolved in

60 minutes, more particularly about 20% of the crystals



,advantageously carried out at a uniformcooling rate of about 5C to 20C per
hour, preferably in the region of 10C per hour. 20 In step e), the
mechani cal shearing is preferably carried out with a machine having a spin
speed of about 10 000 to 15 000 rpm Machi nes having su Wi i CS
are, for exanple, of the Turrax type, so 1 d by IKA-~nI§?“28§%ﬁ?%§?%%%y).
Sonme of these machines are suitable foxrOtreating industrial anobunts rangi ng
up to the point of allowing a flow rate of 100 nB/ hour. Fcr the process
according to the invention and at an industrial stage, 18 Decenber 2002
14 a fl ow rEatee difs tyBtweebni abgutmBoE e 3 ¢ rHse heeel arg dhaseholirthe preferred
in a2 nB reactor. The nechani cal shearing in step ei car. be carried out
et her by pltRERRF AT S hf hethi R 5965 19 :9enert by edRTA®Ri ng the

crystallir:e suspension, of b assing the crystalline suspension
cont i nuousI3FS Ei%”fer?e“ sHERIS r%“?ra'czﬁd rﬁgé Plrrf"f‘%‘l}/%oﬁ 'se&“f h%°$fb’9\9rat e of the
machi ne is adjusted as a function of t.io be en_the lepgth and the
wi dt h whi cﬁ%}a!ssléde*ssi rcgadr oeréjlcbmjt hagc c% y“s%gq%aae‘f“? FiC %‘b‘i"te?orﬁeﬂ.

Optionald Y. Qyderz4.0 I8mIove ddes /il afs crysdal s, of, b gk habit, steps
e), f) and g) can be repeated before filtering off the crystals of brick

habit formed @nddryidyd tdemedd Rsubjects Ao thepresent invention is al so

pharmaceutical conpositio.”.s containing, as active principle, irbesartan
of br-~~k habit, i.e.1d rdiesard are afodeat st hehd ngerpdowvehr£rystal habit.
These pharnmace~:tical conpositions may be prepared according ~0 to the

di scri pti osedfeqatentomppie catd lamEREER 0B, thikhetdrapem atto®ns prepar ed
with the brick habit can contain up to about 80 s by weight of irbesartan
or abcut 83%Ih Madiigt Flsqdres tlaf Tl rihwd WenRe @ Bitg eti c agent, for
exanmpl e 25 hydrochjorothi azl de. These fornul ations may be_ prepared

i ndust ri%al ISF S % X anpte S IR TG drea sl Bt &1 gel 't apsul es,

according to known processes, for exanple by wet granulation., dry
granul ati oR' lcﬂgreagrk I RSRE] rPgn.aseslga[F‘ecbe%b‘e‘rp%B By tabletting,
tablets OffﬁééﬁgéHéﬁﬁﬁU? égwﬁany times as necessary, and the

specific parameters may be modified to obtain the

desired product.

15 For example, it is possible to extend the
heating phase and shorten the cooling phase to generate
shorter crystals or alternatively it is possible to
shorten the heating phase and extend the cooling phase
to generate larger crystals. The number of heating and

20 cooling phases also depends on the desired result. In
general, 1f the number of heating and cooling phases
increases, the appearance of the crystals improves and
the ratio between the length and the width tends
towards 1:1.

25 Controlling the sonication and temperature
oscillation parameters makes it possible to control the

size distribution of the particles and the ratio

between the length and the width of the final crystals.



*.obt ai,ned continuously, these tablets having physical properties that are

" suitable for industrial devel opnent. 5 EXAMPLE 1 A Preparation of

irbesartan formA. Irbesartar_is prepared accordir_g to the procedure

di scl osed in European patent EP 454 5/1. 1) 2-n-butyl - 4-guheQsmptopsdy ane- 2

10 i m dazoline-5-one Ethyl am no-1-cycl opentanecarboxylate Is prepared

according to Adkins and Billica (J. PIter. Chem Soc., 1948 70, 3121).

Ethyl valerimdate is prepared according to 15 bl ac El vain (J. Aner. Chem

Soc., 1942, 64, 1825-1827) and is then released fromits hydrochl oride by

the action of potassiliie Eacsesst emrd idad aden WY okt fiylenetlsal ori de,

Et hyl am no-1- Cycl opent anecar boxyl ate 20 (1.57 g) and ethyl valerimdate

(1.56 g) acéy@wééowéaq Pf Lxrhesastapy N TR ¢ P RIFVTRNES acetic

acid. After reflu g for six and a half. hours, the reaction mediumis

concent r at 84 &:ﬁ&é‘rl §(§u&|‘h &W@%*%l%?%er}%‘?ﬂ%r omat ogr aphed on silica
r.m_nmet hanaol./ acetic acid. m xture (94/4/2;

| | ut th a 5 h
87vl v?_. ‘4 %F\lgététllc chr#‘ﬁ R BT &pected Priofitt" s S/YEpTr at ed sever al
times g g%cgreg,g%gc%e d?&yl eg%wg@%fnt:}r%@e%%%m 2002 &6 4 hen of benzene

to renove e acetic a
emitter; furthermore, when working continuously, this

efficiency decreases if the speed of passage of the
crystalline suspension treated increases.
Also, to treat large volumes, the application

10 time is very long. Moreover, high-power ultrasound
causes premature wear of the metals and welds of the
apparatus used.

Another process for modifying the crystal
habit of the irbesartan form & uses wet grinding, i.e.

15 the mechanical shearing of the crystals of acicular
habit to convert them into crystals of brick habit.
This process has the advantage of being readily
applicable to the treatment of industrial amounts of
product.

20 Thus, accerding to another of its aspects,
the present invention relates to a process for
preparing irbesartan of brick habit, characterized in
that it contains the steps consisting in:

a) preparing a solution of irbesartan form A

25 1in an alcohol, under concentration and temperature
conditions which allow the total solubility of the

irbesartan;



.product are obtained in the formof a thick oil. IR (CHC13) : 1720 cm1l: C

=0 1635 cm' . C=N Coment : the fact that r~o band is observed 5

bet ween 15&0 and 1n00 cm 1 indicates that, in the chloroformsolution, the

product is an imdazolin-5 one. NVR spectrum 0.92 ppm.

(nBu); 1.35 ppm. sext . 2H . CH3CH--. 10 1.50-1.93 ppm1.8t%eggfﬁhﬂ%

CH3- CHZ- CH? and cycloper~tane; 2.33 pph2. t . 2~. CH3-CHI-CH,-CHI-; 10 . 7

ppm. m. NH . Mss spectrum M+ . 195. The

2- n- butyl - 4-spi rocycl ooent ane- 215 i m dazol i n-5-one prepared in step A can

al so be obtai ned accd?di #P P anthetd I otRHuF EOHeSer f bedMBRIdWLI T 8si ng

cycl opent anone asﬁﬂst arting naterial 1-am nocycl ,ogent nenitrile This
S

[
step is carfietr G Hecor '%@t%%"‘zcbfA‘?g%t‘?%‘é%%?t P syht A 1955, 3).

1.97 g of sodium cyanid re dissolved in 3.9 nl of water_ in a
- ound- bot t Set 1154k SRE oS8T LT or" CORTATh 7y 2 35°G BT “ARTBRHim chi or i de
in 59 mM o water and 3.5 m of 20~ aqueous ammonia is 25 added, and 3 g

of cycl opentanone in 3.9 nml of nethanol are finally added to the fl ask.
After stgrring for 1 @andsaedahd Now sirddiesmad we, ds: DRI ot ahped; at 60C for
45 m nutes and heating is then stopped, stirring is 9 8 Decenber 2002
continued frapi#d m nutes and the m~xture is then cooled to 25C. Tt is
extracted several times with nmethylene chloride. The extracts are dried
over sodium sul fate, 4) |¢erethantheaiderdawtad smderioacuoune ~ a of the 5
expected product are ai~tained in oily form The

1- ani nacyc 7 sopanariers t9f | ke v e neebts W SSoanv@d® 1% 300 M of acetone and
a solution of 2.25 g of oxalic acid dihydra~e in 200 ml of acetonA is
added, with stirring. & ThpIEei T dtle® 1@ e st 5%i FRIPeH e, tos washed
wth a; tone and then dried. m= 4.71 KoL 220{_(%.1 This conpound is

1 ani nady ol SHaRArien 1 rTTe Hent bk al i 14% 1§ 9ra & shearifs

1-am nacycI_Fﬁaocq%,{aen,eacet am dE. This step is carried out according to J'.
Zabi cky, (The eristry of Anmides, Tntersciences, New York, ? 9?0, 1.19)

5.1 g of the oxal ate gbtyayned,d nefde- 20 preced g, steps 85¢ tgeated with
"i.65 m of concentrated

temperature of between about 40°C and 60°C to dissolve
the fine particles;

15 g) cooling the crystalline suspension to a
temperature of between about 20°C and 5°C;

h) filtering off the crystals of brick habit
thus formed.

According to the present invention, a

20 solution of irbesartan in alcochol, for example ethanol
or, preferably, isopropanol, is used.

Figure 1 indicates, for a solution of
irbesartan form A in iscpropanol, the conditions for
total solubility, as a function of the concentration in

25 g/litre and of the temperature in °C. It also indicates

the limits of the metastable zone for a solution

%)

ontaining 2% g/litre to 70 g/litre of irbesartan.



.sulfuric acid (d = 1.84) for 45 mnutes with stirring. A ~ evolution of gas
is observed and the tenperature increases to 100C. The m xture~is cooled to
about 35C and is poured into an ice!concen~rated aqueous anmonia 25 m xture
(10 g/2.8 mMy. The suspension forned is extracted 5 ti t éﬁ?ﬁﬁ n
with chlarG arm contai ning 5~ methanol. 3 m of aqueougqgrr%ﬁs( :28. 92)
is added to the agueous phase and extnaction 18 Decenber 2002 18 is
repeated with chloroformcontai ning mezhar.o' _ (1%9.5; v/v). The conbi ned
orgar _ic phases are dried over sodiumsulfate, filtered and concentrat ed.
The expected product Tisisobtfairned sicd ushenf orfmicfes anttiane isolid. 5 m= 3.79 ¢

O mp. - 95 C The results of the analysis and the | R spectrumconfirmthe
st ruct ur e. 1pppyorapolpgopitadng pior 6£9EtopEntdA-L2E0 toni’/dazdlliitts one. This
step is perforned accordl.ng to H Takenaka et al,, Heterocycles, 1989, 29,

(6), 1195s9he3s§edfinghé geRpaGHd préparad fitR™ He br éfedi®n§ 15 step are
placed in 70 m %f anhydrog;tﬁiHF and 3.3 ni, ofbgriethylanine, and 3 m of
val eryl chPoffde PR 16 S of "aRRY §PoaSTFHE afe "AGd8E Wt 224 rring. A white
suspensgon ngns. The internedi ate conpound formed, but not isolated, is
(N—valerylf- 20 ami nocycl opent anecar boxami de. 6 g of potassi um hydrox~. de
pellets, 7 m of wateheandyl8ahAknokoethanol.ar gadded . The i xture is
refluxed for t and a half hours, followed by addition of 9 g of amoni um
chloride. Abbekastikr icRgsthils Birxbuiekf aabl HNUhEs po2Bti tin $heoNcent rat ed
under vacuum The residue obtained is taken up in 40 m of water and
extracted wobhih@ nif aheetsbylitaecet awedsandhtibesouut-nothwice im rheof et hyl
ace~ate. The conbi ned organi c phases are dried over 18 Decenber 2002 19
sodi um sul hatesapdlki lzoeeed ThFheckdlingatemps retncentisated weendr yness. QL. 85
g of the expected product are obtained. The NVR spectrumis simlar to that
descri béd ago@ean¢h§0h§dr§@ﬁﬁﬁﬂpaé 6F thescearpotndean 5tbhéhgrepared by
addi ng concentrated hydrochloric aci%. The hydrochl oride nelts at 240C with
subl i mat i ofiC 1P 1PN ( FNECPEBEIEHIERY PL4 SgRPnEEHFICRLS. fncorporatea

but yl - 4-spirocycl ntane-2-i.m,dazgl i n- 3- ;A mixture ceptaining 250 ny
of sodiun1ﬁ?§r¥ e%%SNF§§ éﬁ §g% gﬁgbe §F§%Q§%'¥i%éﬁgF“§if?f Sﬁg 5 mM of DW

i s preparednydnder:.a nigtrogen atpesphphe, andea sql uki @a gontaining 0.97 g
of 2-n-butgP-4-§gFrgc§%ngeﬁtane-2inﬁ%agglinﬁ5fgﬁe %nQ18%n1 of DVA is added

dropwi se. Tha<RbXkUFSd $ $kiribadokobedQelinut @3 atkihoedst garerature, 15
foll owed by addi~ior, of a solu~ion of 1.5 g of 4

br omomethyhodreyapekirphenyl, if8r10anl ah Bk tAf bee $bukring for 1 hour at
roomtenperature, the DMF is evaporated off under reduced pressure and the
residue is then takeAnuptiepsebhykndcet at ehandobthengr ganzc phase 20 is
washed with water and then Dried over sodiumsulfate, filtered and

evapor at ed29TR8 LRESPYEE ¥i $2ERE6RRPB§r dfhéd Vo M €8°¢eRd &rGEi /G With a

DO ety SRSLE ST XLUnE-COLL, Wouk, :07.9.80, 18 ipeeiedpr oduct are

10°C per hour.

20 In step e), the mechanical shearing is
preferably carried out with a machine having a spin
speed of about 10 000 to 15 000 rpm.

Machines having such characteristics are, for

example, of the Turrax® type, sold by IKA-Werke

25 (Germany). Some of these machines are suitable for
treating i1ndustrial amounts ranging up to the point of

allowing a flow rate of 100 m’/hour. For the process

according to the invention and at an industrial stage,



.25 3)

2-n-5utyl-4-spirocycl opentane-1-[2' (tri phenyl met hylt~trazol - 5-y1) bi phenyl -
-yl met hyl ] - 2i m dazol i n- 5- one. 18 Decenber 2002 20 1.56 g of the above
product, 2.6 g of tributyltin azide and 30 m of xylene

hours. The xyiene is then evaporated off and the resi duel%rrlge%&{s]ls)gq(%gebdir n 20
m of DCbi and 5 Ml of THF, 5 adding .48 ml of 10N sodi um hydroxi de and,
after stirring for 30 mn~:tes, 2.5 g of _trityl chloride, and the m xture
is left stirring for 26 hours. After evaporation of the solvents, the

resi due isat &REW &P Gen Ot AT WaEEt étb@%ndé)%slhédf%'tf}?%taé? wish a 3~ 10
pot assi um hydrzgen sul fate _sol ution and vvr th water. The resul ting solution

is dried add™e¢BRYFat 8dPTFAELFEST dGB Fs2chr orr%‘?%@?’aphed on alunmina, eluting
with a hexane/ et hyl tate (9/I Jnioxr. ure. of t he expected
pr oduct are obt ai ned. %r% %Sf)é 50 10 S o &« %

2- n- But y! - Sreue@%gdg_oeerr?%@ebﬂv L2 (et t%ols I Rhenl -yl methy 1) - 2-

i mi dazol i n- gone uc prepare ove th ep are

di ssol ved 'Erlelac@ct%f r@%tnfmqrm@ncraﬂewy 121%134%113?4%&00'5 ng of the

reactor. nmediumto 5C, AN hydrochloric acid are added and the
mxture ispst Iprarsedpfgorch% &Qlyrss:aaulrr@o@utserm@lawr@mdudms I}y hoido at 30C.
After evapcration of the solvents, the residue is taken up in water a:~d

brought totpH k2e25iby addirtiinen cIfn 10N ss adisen hydr dXlicde. raftee cgjueous phase
is extracted with ether, with toluene and again w th ether. The aqueous
phase is atihdi fasditne pH 2y sdddi wisor dluntN deydradc by itetbed d and is then
extracted 18 Decenber 2002 21 with ethyl acet ate dried over Na2S04 and
evapor at ed PETHE SRhithe dEINE FolBRsl e s I ot itk 5GC dafdereD. 0% nm of

rrercuré 840 nmg of the ex;pected product are obtar ned. mp. - 180-181C. 5
NMVR spelt r Ghe GF25 S5 °© rlﬁﬁ a@ﬂs‘(—r?B’ﬁ)“ 1. 10 ppm sext . 2H .

CH3-CH -; 1.20 ppm |nt 1 g .. BH - CSHe;

2.2 ppm. t . CIQ%)UC naCliFlly’ 40 Oédﬁpmto mb i’vﬁ Zt).%l?@(léb L5 7 ppm. s

4H 1C I:l, ; of 321Gkl RN e H?f : tic. The
C*%y@@ Dals o ck! t, F%e g J caH YR

N. O E. confirms the posrtron of one sr?bstrtutron on the

i m dazol e. ERe aGleyss talrs J0ri1ed Gam P rehanactariszed Oy Ay tikgi r X-ray
diffraction spectrum (Table 1) and correspond to irbesartan formA.

dl/1011. 221QQ.:Q0 F3hbd QA4 23.nE9EN23F18. 606. 2720. 146. 096. 475. 857. 425. 6098.
765. 4119. 45
15 2 subject of the present invention is also

pharmaceutical compositions ccntaining, as active
principle, irbesartan of brick habit, i1.e. irbesartan
of Form A, having a novel crystal habit. These
pharmaceutical compositions may be prepared according

20 to the discription of patent application EP 747 050.

The formulations prepared with the brick

habit can contain up to about 80% by weight of
irbesartan or about 85% by weight of irbesartan
combined with a diuretic agent, for example

25 hydrochlorothiazide. These formulations may be prepared
industrially, for example in the form of tablets or gel
capsules, according to known processes, for example by

wet granulation, dry granulation or direct tabletting.



- . 18 Decenber 2002 22 5.0524.674 .

9720. 364.9112. 929. 8027. 334. 6115. 904. 4914. 734. 369. 864. 1762. 844. 0715. 393. 9730
. 343. 88 ~14.323.83 113.563. 7537. 283. 53

~26.4z33. 4612. 423. 4027. 883. 2711. C33. 1810. 423. 157. 283. 1258 Peefibe? 2002s. 019.
492.81 ~7.112.789.4G The crystals thus obtained can be r?crystallized in
the foll owm ng way. 18 Decenber 2002123 15 ml of isopropanol are added to
8~=0 ng of the product obtained and the m xture is heated until dissolution
is conplete. The solution is cooled to roomtenperature and the crystals
formed are then filtByedableftingashedleicshofatad faye di9iedt €% ny of
irbesartan formA are obtained. B Preparation. of the seed crystals. The
crystal s sobsaguedt tyntuspdonslyeelbeare tpPéFaSe dHEEE AWGHE Yt he fol | owi ng
procedure. 10 Cycle |I A three-necked_round-hottoned flask fitted with a
mechani cal PEePeEEtefsthaadadewrht2Bdent o5t 1SS G al cohol and 9.40 g of
the conpound obtained in step A The crystalline suspension ~s heated at 15
77.0C, wit§eveiPPRERG- (about 200 rpn), until dissolution is conpete. The
solution is_cooled to 73.0C and a further 0.09 ng of the conpound from step
Ais addedEX8MFHFtfate the crystallization. The crystalline suspension is

fooled tc 20.0C_gyer 20. Nk The suspensi on is subjected to
soni cati on—f or Eﬁﬁpggégﬁég g% gkggﬁérQoP 10-15 watts, using a 0.03 cm Q D

?2”5‘&“;\3?‘ pr obe. Q’Ekﬁeghrtlhei%f%%b%blﬂe@eawmﬁgomm&meat ed to 25
. 0C, i ch dissolves about 93~ of the crystals, leaving only the | argest
crystals fgrothaupexticeyskall iaaku@dpeanl padecenien 42M0511.
1) 2-n-butyl-4-spirocyclopentane-2-
10 imidazoline-5-one
Ethyl amino-l-cyclopentanecarboxylate is
prepared according to Adkins and Billica (J. Amer.
Chem. Soc., 1948 70, 3121).
Ethvl valerimidate is prepared according to
15 Mac Elvain (J. Amer. Chem. Soc., 1942, 64, 1825-1827)
and is then released from its hydrochloride by the
action of potassium carbonate and extraction with
methylene chloride.
Ethyl amino-l-cyclopentanecarboxylate
20 (1.57 g) and ethyl valerimidate (1.56 g) are dissolved
in 12 ml of xylene containing 6 drops of acetic acid.
After refluxing for six and a half hours, the reaction
medium is concentrated under vaéuum and the residue is
then chromatographed on silica gel, eluting with a
25 chloroform/methanol/acetic acid mixture (94/4/2;
v/v/v). The fraction containing the expected product is

evaporated several times in the presence of xylene and



24 The m=xture is cooled to 20.0C over 180 mnutes according to the cubic

t enperature decrease described below 'rine, mnutesTenperature, CO7 a_ .
03073. 8~0@2. 09067. 312058. 015042. 8180 120.0 5 Gdhen the tenperature of 20.0C
is reached, the reaction nediumis subjected to sor~icatq conds
at a power of 10-15 watts. Cycle IIl. 10 The crystalIiné“geg%%ﬁg?g20?§
heated to i4.0C. As in cycle Il, it isiéooled Lo 20.0C over 180 m nutes,
according to the cubic tenperature decrease described above. ~rlhen the
tenperature of 20.0C is reached, the crystalline suspension is subjected to
15 soni cat iddred os £ 60On seconds a¢mavponee atellctacld.watds. gCpcle 1V. The
crystalline suspension is heated to 74.GC. As in cycle Il, it is cooled to
20. 0C over pisgduct g pDecepbeinedoPr 26hai Aaresefagcbhréfhgotb.the cubic

tenperature decrease described above Wen the tengeraturg_of 20.0C is
reached, the crystal |thelSishEnsiloifq £ubject el t 62donFRati &n = o 600
seconds at a cower of ;10 to 5 The,cr%%;alli e suspensi on

is heated to 74.0C A&OT%9%9b|%é?rfgéf'Fégggg?Z%a?% 29. 9 BYEF9180 m nutes,
fgﬁg;?;gﬁrg%aJ@%ﬁ%ﬁ§§%t§ﬁgef@é&rgmdeﬁﬁﬁﬁ%%tég dgs¢"  bgd agove. Vhe-~ the
chloroform sclution, the product is an imidazolin-5-
one.
NMR spectrum: 0.92 ppm : t : 3H : CH; (nBu);
1.35 ppm : sext : 2H : CH;CH»-.
10 1.50-1.93 ppm : m : 10H : CH3-CH;-CH:; and
cyclopentane; 2.33 ppm @ t : 2H
CH3—CH2—CH:-CI;13_—; 10.7 ppm : m : NH.
Mass spectrum: MH' : 195.
The 2-n~butyl-4-spirocyclopentane-2-

15 1midazolin-5-one prepared in step A can also be
obtained according to another procedure described
below, using cyclopentanone as starting material.

1) l-aminocyclopentanenitrile
This step 1s carried out according to

20 A. Strecker (Org. Synth., 1955, 3).

1.97 g of sodium cyanide are dissolved in
3.9 ml of water in a round-bottomed flask and a
solution containing 2.33 g of ammonium chloride in
5.9 ml of water and 3.5 ml of 20% agqueous ammonia is

25 added, and 3 g of cyclopentanone in 3.8 ml of methanol
are finally added tc the flask. After stirring for 1

and a healf hours, the mixture is maintained at 60°C for

45 minutes and heating is then stopped, stirring is



reached, the crystalline suspension is subjected to sonication for 6CO

seconds at a power of 10 to 15 watts. Cycle VI. 15 The cr l'1ine
suspension is heated to 74.0C. As in cycle I1, {% §em'o©\1 o 20.0C over
180 m nutes, according to the cubic tenper ature gcr ease descri bed above.

The crystalline suspension is cooled to 5.0C and the product is filtered
off on a Buchner 20 funnel and dried under vacuum at 70C overnight to give
the seed crystals. C Crystalli2ation procedure 515 g ofO tyae conpound from
step A are mixed with 10.95 litres of ~soprop odhetfocformthe 25
crystalline suspension. This is h e(dxxt)b%ﬁ(,fg]o di ssoLye all of the solid.
The crystalline suspensig egsat\ﬁeﬁ cool ed tc;, %aCmaéE‘éﬂg Ing to the cubic
t enperature %ec;roqasté H‘égcrl bed abq:\éq, wwéS 5 hours and e ,18 December 2002
26 Witdnaddi®tl on at 73C ofc & E2G of seed cL %/§i;ma1\§u‘o ained in step B. A
1.27 cm O D, sedi cat $eh pr obe |sdkgéﬁo©m% d smputes at a power of
125 V\{,oTﬁé <%ol ution is g@'seéfﬁgal nto 73Cn{t04d|ds§ol ve the small 5 crystals
and is then goolee t6° fOC over r{g@ﬂsfaaéﬁ'lo ding to the cubic tenperature
decr ease-descri bed ab (ygntﬂ'm‘éa%o\f ution is,thescsubjected to sonication for
10 ninutes_azgaap8wel of 125 W .The ol fition is 10 hatediagain to 73C to
di ssol §élffe small cry.staa:lasoo'Fﬁe sol ut =an e&k@o@l"é o 2C,_using the cubic
t enperat ur e det Descri bed Phoare;d anfier 6 hours @rtglf the?Sol ution is then
mai mg ai R At 2C for 1-§mumoc3ﬁ1e reaction geeh:L 13 fl|tel‘§% ato forma wet
filtrate. 15 This*P'€ dri ed at g@gtonée? vacuum overai gle’;ta 34 g of the
dry product are obt |3m:dﬂlhé’\7| ng a wi gt il ezfgtah:eratl oor 1240 1:5.
EXAI\/P~E$ fgoPr aration of hee st wion of |rbes§¢51ﬁﬂﬁb¥ 90 fcrm A, The
process 1% perfor mgdy acdé“hﬁl?ng to % preeaddr e°descri bed i n Exanple 1,
step A I k6 ckg énc |~—besar ?} IS 5 1 of isopropanol are |oaded into a
200 1 reactorsan,dﬁ {de. M re |s thendfﬁéd\uxed for 30

with

he
4 0 WaS" a _ 4.71 g.

Lo

19



-.25 m.nutes to obtain total dissolution. The solution is hot-filtered, to

" renove the insoluble particles, into another reactor, passing via a
cartridge with a C.6 ymcut-off threshold. The filtered solution is

refl uxed 18 Decenber 2002 27 again to dissolve any se sent,
and is then cooled to 80C wth stirring at about 50 rpmeI é@ég%f%@%n of
the seed crystals. The seed crystals arg obtained in the S |aboratory in
successi ve steps of heating and cooling of a solution of irbesartan formA
in isopropanol, the solution undergoLng a passage tr:rough the shearing
macr:ine (T -mpeafdernieachmiond fgm Qorrasstiald imedhH00 prorecuse 10 a) A
suspensi on of seed crystals containing 17.i kg in 33 1 cf isopropano' _ is
prepared amdv)s iTite cougechddh cargsimigl eptpords caare ntmol d¢deo sof udddinampr epar ed
in step ~ and maintained at 80C for 1 hour. The tenperature of the reactor
i s reduced stig-£20G -atf id teyrad dricoraacsoliTaf et € e Pead hour. A

popul ation of crystals is obtained whose length is 300 ~tmto 5C0 ~m and

: chose wi dPFIRYD0 L AFBFG rhat=hd T F TrystsR 19%%tGon, i.e. a ratio
of 25:1_to 6:1. b) The _crys,tgal | i ne suspension is treated for 20 35 m nutes
(flow rate of 4 mB/h8ur) 3% %urrax0 shearing machine, referenced

I h', A G SPAX React or rrPEﬁ Zjlg%ocat a spin speed of 12 000 rpm Crystals are
obt ai ned having a | ength of 40 ~mto 110 umand a width of 5 ymto 40 Vim
i.e. aratio of 81 tigelides VB Jd N L2 pANd A e, are, 4l gp present. c) The
tenperature of the reactor is raised ~o SOC"a”d this tenperature is

mai nt ai ned stk o Word A réi 99 e il fddie particles. 18 Decenber 2002 28
d) The tenperature of the reactoris reducedto 5C at a uniformcooling rate
of 10C perhour andi s itihen 2vei-ituad yied! atp it s/ dlepeertatrug €2 f or one hour.e) By
filtration, a population ofcrystals of5 brick habit is obtained (average

| engt h 130 Vimhcepdriagdwiadteh 5 Vim ratio 6:1). after drying, 121
kgofcrystals of brick habit with an iscpropanol cor_tent ofless than 1000
ppm are obt ai ned. EXANITPISE %%H%tﬁerﬁ%}l@l—:ﬁ?{)é@éqﬂirﬁﬂ d3 oni 0 Irbesartan of
brick habit70M ¢rocrystalline cellul ose24. 7530dj um .

croscar nel I%sé@."f@ﬁx}é & kool IH&%OCSW%@CS&O. giei urfi st e e0. 7515
EXAMPLE 4 '5 bl et: percentage fornul ationlrbesartan of bric'.~

habi t 70M crocrystal | i ne cel |l ul osel2. 375Sodi um

croscarnel | ose3. 75Polyet hyd ene gl ycol Jré %73%%%1_@q1r-qlt etq‘ecgg Qi dal
silica0. 75Magnesi um st g;tar at e0. 75@@!@1 abl et | rbesartan of brick habit75
ngHydr achl eretiaz ¢akdLl 29 Micracystalddue g8l ladoses fh mSodi um
croscarmnel | ose3. 25 ngHydrated col | oi dal silica0.75 ngN agnesi um
st ear at e0. Exirphylbhibecenber 32002 29 v& 1Rery 1t adlletr ikANRL B 6 riakd fot
| rbesartan of brick habit 150 nmg Hydrochl orothi azide 12.50 ny
M crocr yst @nhiveer ol 1T Eo e o1 5983 dny 1Sedi st roriggcadmeilligse 6. 50 ng Hydr at ed
colloidal silica 1.50 ng Magnesi um stearate 1.50 ng Per_tablet.
suspension forms.” The intermediate compound formed, but
not isolated, is (N-valeryl)-1-
20 aminocyclopentanecarboxamide. 6 g of potassium
hydroxide pellets, 7 ml of water and 16 ml of methanol
are added. The mixture is refluxed for 2 and a half
hours, followed by addition of 9 g of ammonium
chloride. After stirring this mixture for 1S minutes,
25 it is concentrated under vacuum. The residue obtained
is taken up in 40 ml cf water and extracted with 10 ml

of ethyl acetate and then wikth twice 5 ml of ethyl

acetate. The combined organic phases are dried over



*»10 .18 Decenber 2002 30 CLAIMS 1. Crystalline conmpound of formula: N N N

i NWNHN---nC4Hg o ~  _ cHZ v ~ v 5 having a crystal hab~tus such that
the ratio between the length and the width of the crystals is between 1:1
and 10:1. 2. Crystalline conpound according to C aim 104&,nd i he
rati o between the length and the width of the crystals ﬂé[ﬁégﬁﬁééféPQ? arid
5:1. 3. Newel crystalline formof irbesartan of formA, characterized in
that the ratio between the ler_gth and the width of the crystals is between
1:1 and 15 5:1. 4. Process for preparing a conpound according to any one of
Cains 1 tcliwvharwacfere zadd i filtémdd a Thysfaltraeesuspension of a
conpound of fornmula (1) is subjected to at | east one_soni cati on epi sode and
20 at | eastcareernonperdat e eogress at4 ohd epi sbdehe SexProtedspfoduptepari ng a
conmpound according to any one of Clains 1 to 3, characterized in that a
crystal | i neSuspersi vt of The BSariReC ofWact Tuf dri habi EofORAFA i s subjected

to at |east one sonicgtion _
descrf%eé above. The hydrochloride of this compound can

5 Dbe prepared by adding concentrated hydrochloric aczid.
The hydrochloride melts at 240°C with sublimation.
2) 1-[(2’-Cyanobiphenyl-4-yl)methyl]-2-n-
butyl-4-spirocyclopentane-2-imidazolin-5-cone.
A mixture containing 250 mg of sodium hydride
10 (as an 80% dispersion in mineral o¢il) and 5 ml of DMF
is prepared under a nitrogen atmosphere, and a solution
containing 0.97 g of 2-n-butvl-4-spirocyclopentane-2-
imidezolin-5~-one in 10 ml of DMF 1s added dropwise. The
mixture is stirred for 30 minutes at room temperature,
15 followed by addition of a solution of 1.5 g of 4-
bromomethyl-~2-cyanobiphenyl in 10 ml of DMF. After
stirring for 1 hour at room temperature, the DMF is
evaporated off under reduced pressure and the residue
1s then taken up in ethyl acetate and the organic phase
20 is washed with water and then dried over sodium
sulfate, filtered and evapocrated. The residue is
chromatographed on silica gel, eluting with a DCM/ethyl
acetate mixture (9/1; v/v). 1.68 g of the expected
product are reccvered. m.p. = 92-93°C.
25 3) 2-n-Butyl-4-spirocyclopentane-1-[2'-
(triphenylmethyltetrazol-5-yl)biphenyl-d-ylmethyl] -2~

imidazolin-5-one.



.18 Decenber 2002 31 episode and at | east one tenperature oscillation

epi sode. 6. Process according to either of Clains 4 and 5, in which the
tenperature oscillation episode 5 conprises a heating phase and a
correspondi ng cooling phase. 7. Process according to C aighéeerhPerddeh t he
heati ng phase precedes the cooling phase. 8. Process according to Caim?7,
in which 10 the sonication episode is 4®l1owed by a tenperature oscillation
epi sode. 9. Process according to either of ains 9 and 5, in which the
soni cati on episode is preceded by a tenperature oscillation episode. 15 10.
Process according to eidhes ef €haidmode antbduct N WEch dhe sonication

epi sode is carried out, s-nultaneously with the tenperature oscillation

epi sode. ltrriPnouessimcrordd mpd 3@inhert ofy Girad nsr9 20f buded, £on which a.
soni cation episode is carried out between 2 tenperature oscillation

epi sodes.  MbeessThR cortitRy 1o B1ehe?VaRo B e dsC B a#ndl Bhein which the
sonl cation and%or tenperature oscill ation epi sodes are repeated

i ndependentd§F 1D 1\ Frveseacdordl Myt tf Fthetn o> Arhivd 4iand 5, in
whi ch the sopjcati IS ca r]iz%g O%Jéii n b}%ﬁches . sem -copt nuously or
continu uslaﬁ.gmglé?&é%‘nb%ﬁ P B B Teed® 88 dthgfto C~.aim 7, in
whi ch the heatin hasre%g he te aézu epsu%\gi ] sode_i g carried
out at a téser?%‘eﬁ%q}ffe‘oo‘f etr{;}vlet}le“ng%%g?tr' %hdé:*m : %?]1,%? %rbcaergs accor di ng
to daire 7hd mhi.ch the healing phase of. the {&IPer alpr ey oscil l ation
epi sode is carr-ed out at a tenperature such that about 15%to 25% of the
crystals ars;dissol vad 4 ahoWobminutese Adsildie Procesiseacesroing to
Claim 7, in which the cooling phase of the tenperature oscillation episode
is carriedenylatacetermerad wastodd bet weers adpoutw NG adbdl - 20C. 17. Process
according to daim7, in which 15 the cooling phase of the tenperature
osci | | &0 orpcdp sodan iwydeegdredswufatte o lwnper aand ev ofh bettveen Bbout -5C
and 20C. 18. Process according to Claim?7, in which the tenpera~ure
sel ect ed f 6re FUeE 66D | I pHars el Dfd xird 2nd cifrRQtaired ose | 285 BHiepi sode i s
| ess than the tenperature selected for the correspondi ng heating
is chromatographed on alumina, eluting with &
hexane/ethyl acetate (9/1:v/v) mixture. 1.97 g of the
expected product are obtained. m.p. = 150-152°C.
15 4) 2-n-Butyl-d-spirccyclopentane-1-{(2’'-
(tetrazol-5-yl)biphenyl-4-yvl)methyli-2~imidazolin-5~
one.
1.96 g of the product prepared in the above
step are dissolved in 10 ml of methanol and 10 ml of
20 THF. After cooling of the reaction medium to 5°C,
1.5 mi of 4N hydrochloric acid are added and the
mixture is stirred for 3 hours at room temperature and
for 1 hour at 30°C. After evapcration of the solvents,
the residue 1is taken up in water and brought to pH 12
25 Dby addition of 10N sodium hydroxide. The aqueous phase
is extracted with etherz, with toluene and again with

ether. The aqueous phase is acidified to pH 2 by

addition of 1N hydrochloric acid and 1s then extracted



.phase of the tenperature oscillation episode. 19. Process according to
Caim7, in which the crystalline suspension. is seeded with irbesartan 25
crystals whose ratio between the length and the width is between |:1 and
10: 1. 18 Decenber 2002 33 20. Process for preparing a4g@Eewbraener di ng
to any one of Clains 1 to 3, characterized in that it contains the steps
consisting i:~: a) preparing a soluti@a of irbesartan 5 acicuiar habit form
A in an al cohol, under concentration and tenperature conditions which allow
the total solubility of the i=besartan; b) cooling the said solution to a
Lenper at urei siel echel aseaatanctirdrdobvelre NegdCerdnditevapafate@. 10 sol ution,
such that the solution is in the netastable zone; c) seeding with

i rbesart artloe yeltdts ob6lbdi ckthabed; idj dedoeldi ng SREC rbesar tta®Ssaiution to a
15 tenperature of between about 20C and 5C; e) subjecting the crystalline
suspensi orP§ HOBT F@FYred8 40 BInREhBRPCEKPSRESF RYOGSIChg @& Ssheari ng nachi ne;

f) heating the crystalline f?ﬁpig Lon to a 20 Tenperature of between about
40C and 60t BFesoPvRB tRiel¥Pn ia?ticles; g) cooling the crystalline

suspensi on (o a Lemmgrat e L.Ret¥58 gBAUL 200Csand BG, Risfyltering off
1.10 ppm : sext : 2H : CH3-CH;-; 1.20 ppm :
quint : 2H : CH3;-CHp-CHp-; 1.5-2 ppm : m : 8H
-CsHg; 2.2 ppm : t : 2H CH;3-CH;-CHy;
4.6 ppm : s : 2H : CHz-CgHg—; 7 ppm : s : 4H
10 CHz-CsHy-; 7.35-7.7 vppm : m : 4H : Hi3:,4',5/,6
aromatic.
The N.O.E. study confirms the position of the
S5-one substitution on the imidazole.
The crystals formed can be characterized by
15 their X-ray diffraction spectrum (Table 1) and

correspond to irbesartan form A.

d I/Io
11.22 100.00
7.90 12.02
7.52 13.79
7.23 18.60
6.27 . 20.14
6.09 6.47
5.85 7.42
5.60 98.76
5.41 19.45




.25 thus forned. 21. Process according Lo C aim 20,
the rbesartan is dissolved in isopropanol.

Process accordi ng

50 g/litre to 70 g/litre of
tenperature rangi ng between 60C and 80C. 5 23. Process accor
t:ne solutigre is seeded with irbesartan crystals

20, in which,

in step c),

to Cdaim20, in which,
irbesartan in

in which, i
18 Decenber
n step b),

i sopropanol igg

n step a),

2002 34 22.
a sol ution containing

mgﬁcbér@oez

ing to daim

whose ratio between the length and the width is between 1:1 and i0:1. 24.

Process accord=ng
mai ntai ned at a te
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nper at ure ®fopet ween 800

the seeded solutlo

about 2 hours, bef
whi ch, In steps b)
per hour. 26. Pro
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about from 10 000
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rpmto 15 000 rpm 20 27.
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ng machine directly int
sion into $helshearing

he reactor or by pag
mchine. 125998 Phar i

ning a conpound accordirng to any one of d ai
cceptahle ®x$Ppients 18 Decerfier’ 32002 35
4.36 9.86
4.17 £2.84
4.07 15.39
3.97 30.34
3.88 14.32
3.83 13.56
3.75 37.28
3.53 26.48
3.46 12.42
3.40 27.88
3.27 11.03
3.18 10.42
3.15 7.28
3.12 6§.11
3.05 15.50
3.01 9.49
2.81 7.11
2.78 9.40

The crystals thus obtained can be

recrystallized in the following way.

~.~S

P and 22C4f.@7 a few mnutes to

Caim?21, in

and d), thestate of codling is?2for.@éd about 45 5C to 20C
40,

e), the
speed of
to daim 26,
her by
sir_g the
ceuti cal
nmne 1 ~0 3 and



.29. Pharnmaceutical conposition according to Claim28, containing a diuretic
agent conbined with a conpound according to any one of Clains 1 to 3. 30.
Phar maceuti cal conposition according to 5 Caim29, in which the diuretic

agent is hydrochl orot hi azi de. 18 Decenber 2002 1/1 Fi g rﬁ%ﬁ%@ T TY

AND METASTABLE ZONE LIM T OF | RBESARTAN FORM A I N 250PRC]H§AIREJ€e ao 7 %) O
.vCmosauU20 10 ~. . ~~ -~ - Solapility (gll).
Metastatile zone limt (gll) —..oooooor o i b

5 o©off, washed with water and dried. 805 mg of irbesartan
form A are obtained.
B Preparation of the seed crystals.
The crystals subsequently used as seeds are
prepared according to the following procedure.
10 Cycle I
A three~necked round-bottomed flask fitted
with a mechanical stirrer is loaded with 200 ml of
1sopropyl alcohol and 5.40 g of the compound obtained

in step A. The crystalline suspensicn 1s heated at

}__l
w

77.0°C, with stirring (about 100 rpm), until
dissolution 1s comp_ete. The sclution 1is cooled to
73.0°C and a further 0.09 mg of the compound from step
2 1s added to initiate the crystallization. The
crystalline suspension is cooled tc 20.0°C over 20
20 minutes. The suspension is subjected to sonication for
600 seconds at a power of 10-15 watts, using a 0.63 cm
O.D. sonication probe.

Cycle II.

The crystalline suspension 15 heated to

[\
on

74.0°C, which dissolves about 93% of the crystals,
leaving only the largest crystals for the next

crystallization.



- .30 PCT/FR99/ 01372 Article 34 amendnents SANCFI - SYNTHELABO CLAIMS 5 1. A
crystalline conpound of formula: NNr r ~-nCHNWNHO-~ ~g ~ {I) CH2\
/ \ | having a crystal habit such that the ratio between the 10 | ength and
the wwdth of the crystals is between 1:'_ and 10:1 and A diphi ty of
whi ch, neasured by tribogeneration, ranges between 0 an?j@?)f‘(?g 2002
nanocoul onbs/g. 2. A crystalline conpditd according to 15 Caim1, in which
the ratio between the length and the width of the crystals is between. 1:1
and 5:1. 3. Novel crystalline formof irbesartan of formA, characterized
in that the ratio betTheemisHmdengt Eamied Hee vl bth’ ©fotdre t§Ystals is
between 1:1 and 20 5:1 and the chargeability~of which, neasured by
t ri bogener Stinor: ersarfgere Ikt eip e rfil R0 TRIFCGHU Wb sIfEre238 Decenber
2002 31 4) Process for preparing a conmpound according to any one of C ains
1 to 3, ch&esqréhsfedPaPthat a crystalline suspension of a conpound of
formula (T) is subjected to at | east one sonication episode and 5 at | east

one tenperature gseitati-on—epi-sode-

Time, minutes Temperature, °C
0 74.0
30 73.8
60 72.0
90 67.3
120 58.0
150 42.8
180 20.0
5
When the temperature of 20.0°C is reached,
the reaction medium is subijected to sonication for 600
seconds at a power of 10-15 watts.
Cycle IIT.
10 The crystalline suspension is heated to

74.0°C. As in cycle II, it is cooled to 20.0°C over 180
minutes, according to the cubic temperature decrease
described above. When the temperature of 20.0°C is
reached, the crystalline suspension is subjected to
15 sonication for 600 seconds at a-power of 10 to

15 watts.

Cycle IV.

The crystalline suspension 1s heated to

74.0°C. As in cycle II, it is cooled to 20.0°C over 180



-+5. Process for preparing a conpound according to any one of Cains 1 to 3,
characterized in that a crystalline suspension of irbesartan of acicular
habit formA is subjected to at | east one sonication 10 epi sode and at
| east one tenperature oscillation episode.

CAAL( Ah_ AAAL A ALO AL3r. ASI O ASIL Ayl L. ASI . Ayl 2. A@rd® RSSETRET R0, An At
AL CAYY. AL AL AL AFY A LA TL A A LASIEL LA Y. AFR ALY

. AYe. AsAY. Al . . AY. AY. AY#' ( K~$*: DGHKw<~yt oj e [ V] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] c. a] cRa] ca] c&a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a] c”a] cMa] cMa] ca] ca] c<a]
ca! 3% ef }mNSEZRZYd azcbrding to the cubic temperature decrease

}xsni d_Z] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]cal
ca] ca] ca] ca¢sakihkpdapbajea] apcakba! tempedamuEey of 20.0°C is
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a] ca] ca! 433444 4444*595)J5Mb5556" 6&6Xx6666E7Y777L88g99999N: | wr nhc”Y] V] ] ca] ca]
ca] ca] ca] cakcaFca] ag] ¢al egkca] ¢a) cakcakcabelad ¢o 20.0°C over 180
aJca]ca]calcalcalca]calcalcaljcalcalcaljcaljcaljcalN::::";V;

; b<<<(=7=amrrzzRe>>222b23a@ABDDBDDbhES niuth 1 2] Vehpeakhtalealdeal-ealsea] ca] ca] cal ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca! D*E7E
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Y=[R\}]]1]]%2: c! %(;ccf ddd*eCeeFf W Zf f f ggggg} xr mhc”Y] V] ] ca] ca] ca] ca] ca] c”*a] ca
] ca] ca] ca] (l,g] 83?05]‘%] caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca
] cal ghAhyhhhh"i}iiii jcklélﬁlél gl T menPm nknmm(n” n} xsnid_Z] V] ]] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ¢g] ca! " nnn0o: oBakoeega#pRPREAAEERETLX! tilst wuwew} xgni d_Z] V] ] ] ca] ca]
caj] ca] ca] ca] ca] ca] ca] ca] ca]‘?ca] caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] cakcalFca! WawamweaxaexyTyyyyLisz £opXed~EHKERS L 8Wowerrth @8] V] | ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]c”a
] ca] ca] ca] waheapea! weHcording to the cubic temperature decrease

CKoH % b} xsni d_ngl 1] ca] ca] ca] ca] calécagqa] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] caFESFEaFEapPa]'Ea] ¢AFcaF¥Sapéales] SAPYPHNSiprx is cooled

a :V]: 'awf :hfey%ghiﬁ%g% E%%i; %%%?Lfé‘éﬁ%Lﬁﬁa%%%%ﬁkf%ké%’%]x%?%cﬁ*?z]‘%@} 11 ]Ca] ]Ca] ]Ca
| cal capda) EAPERH BRES RS MRLET GEhER, L AT EEP R 2T 28 Y S

aU c a]c alga] cablicakcakealc aUc

al] ca] cal] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
% +@J[ m hdc- W { ~{ vakghkXhoalicalcahcalreakaakea] ca] ca] ca] ca] ca] ca] ca] ca] ca]c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] caU] ca]cally
515 g of the compound from step A are mixed
with 10.95 litres of isopropanol to form the
25 crystalline suspension. This is heated to 80°C to
dissolve all of the solid. The crystalline suspension

1s then cocled tec 20°C according to the cubic

temperature decrease described above, over 4 hours and



Bv, h4c- W {~{vql gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]c
aJ cal ca] ca] calca]ca]ca]]ca]ca]ca]ca]ca]ca]ca]cakK~i K- 10%&' () -
109%&' ()-MLO%&' ()-L!109& ()-s109%& ()-f1l0%& ()-109% ()- $*:Da@ 10%
nf 100/& ()-Y'f109& ()-Y!'~f10% [ & ()-YAO%& ()-  10%& () 418Dd&Ebép2 Kwd E-
10% &109%&' () -$f 109 ()- " 10%&' ()-, 109 ()-&P10%& ()-9!10%& ()-<O[dE- 10%
Y7@O0%&' ()- y5109%& ()-3&10%& ()-,, 10%& ()- L*&L10%& ()-1(&10% ()-bC 10%
109 ()-9!' YI09%&' ()-1109%& ()-L 10 10 10; 10%& ()- &9F10%&' () - NZdEbC 10%
, 94109 ()-Y 109& ()- y91l0%& ()-,109%& ()-, 109%& ()- " 10%& ()-?Z%?bC
1098 C109&' ¢)£h! @BEO%Loh) atCIGYE E)F- 5,-10%& E)- SeROYRnY)stal®R' ()-% > t
dELC 10% obtained in step B. A 1.27 cm O.D. sonicaticn probe is
introduced for 10 minutes at a power of 125 W. The
solution is heated again to 73°C to dissolve the small
5 crystals and is then cooled to 20°C over 4 hours
according to the cubic temperature decrease described
above.
The solution is then subjected to sonication
for 10 minutes at a power of 125 W. The solution is
10 heated again to 73°C to dissolve the small crystals.
The solut:ion is cooled to 2°C, using the cubic
temperature decrease described above, over 6 hours and
the solution is then maintained at 2°C for 1 hour. The
reaction medium is filtered to form a wet filtrate.
15 This is dried at 50°C under vacuum overnight. 513.4 g
of the dry product are obtained, having a width:length
ratio of 1:2 to 1:5.
EXAMPLE 2
A) Preparation of the solution of irbesartan of
20 fcrm A.
The process is performed according to the
procedure described in Example 1, step A. 116 kg of
irbesartan and 1585 1 of isopropanol are loaded into a
2000 1 reacter and the mixture is then refluxed for 30
25 minutes to obtain total dissoclution. The solution is
hot-filtered, to remove the insoluble particles, into

another reactor, passing via & cartridge with a 0.6 um

cut-off threshold. The filtered solution is refluxed
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then cooled to 80°C with stirring at about 50 rpm.
B) Preparaticn of the seed crystals.
The seed crystals are obtained in the
5 1laboratory in successive steps of heating and cooling
of a solution of irbesartan form A in isopropanol, the
solution undergoing a passage through the shearing
machine (Turrax®) after each cooling.
C) Crystallization procedure
10 a) A suspension of seed crystals containing
17.4 kg 1n 33 1 of isopropanol is prepared and is
introduced in a single portion into the solution
prepared in step A and maintained at 80°C for 1 houx.
The temperature of the reactor is reduced to 20°C at a
15 uniform coocling rate of 10°C per hour. A population of
crystals is obtained whose length is 300 pm to 500 um
and whose width is 20 pm to 50 um at the end of
crystallization, i.e. a ratio of 25:1 to 6:1.
b) The crystalline suspension is treated for
20 35 minutes (flow rate of 4 m’/hour) in a Turrax®
shearing machine, referenced IKA/DISPAX Reactor
DRS 2/10, at a spin speed of 12 000 rpm. Crystals are
obtained having a length of 40 um to 110 pm and a width
of 5 pm to 40 pum, i.e. a ratio of 8:1 to 1l:1. Many fine
25 particles are also present.
c) The temperature of the reactor is raised

to 50°C and this temperature is maintained for 1 hour

to dissolve the fine particles.
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& ()- 49'110% x' & ()t) HW& temperature of the reactor is reduced
to 5°C at a uniform cooling rate of 10°C per hour and
is then maintained at this temperature for one hour.
e) By filtration, a population of crystals of
5 brick habit is obtained (average length 30 um, average
width 5 pym, ratio 6:1). After drving, 121 kg of
crystals of brick habit with an iscpropanol content of

less than 1000 ppm are obtained.

EXAMPLE 3 Tablet: percantage formulation

10 Irbesartan of brick habit 70
Microcrystalline cellulose 24 .75
Sodium croscarmellose 3.75
Hydrated colloidal silica 0.75
Magnesium stearate 0.75

15 EXAMPLE 4 Tablet: percentage formulation
Irbesartan of brick habit 70
Microcrystalline cellulose 12.375
Sodium croscarmellose 3.75
Polyethylene glycol 12.375

20 Hydrated colloidal silica 0.75
Magnesium stearate 0.75

EXAMPLE 5 Tablet

Irbesartan of brick habit 75 mg
Hydrochlorothiazide 12.50 mg

25 Microcrystalline cellulose 7.75 mg
Sodium croscarmellose 3.25 mg
Hydrated colloidal silica 0.75 mg

Magnesium stearate 0.75 mg
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29
Per tablet
EXAMPLE 6 Tablet

Irbesartan of brick habit 130 mg
Hydrochlorothiazide 12.50 mg

5 Microcrystalline cellulose 15.50 myg
Sodium croscarmellose 6.50 mg
Hydrated colloidal silica 1.50 mg
Magnesium stearate 1.50 mg

Per tablet.

10



C& ()-6 XX@ !10%x' & ()-6!10%x' & ()-6 !10% x' & ()-6!10%x' & ()-6

" ()YpX=K 110% x' & ()-6 110% x' & ()-6!10% x' & ()-6 110% x' & ()-6!10% x'
& ()-6)VP|[:=K 9%0%Q & ()- @10%Q & ()- 9! 10%Q & ()- &10%Q & ()-
1100 & ()-  109% & ()-P VI[: =K 010% & ()- 3.10%) &'()18§eb@9@e&2()b2
109Q & ()- ( 109Q & ()- &L09%Q & ()-:; <=NPvU4 y& 10%' & (

&1 10%' & ()-10Q 10Q 10Q 3710%J & ()30

CLAIMS

1. Crystalline compound of formula:

(D

having a crystal habitus such that the ratio between
the length and the width of the crystals is between 1:1
and 10:1.
2. Crystalline compound according to Claim
10 1, in which the ratio between the length and the width
cf the crystals i1s between 1:1 and 5:1.

3. Ncvel crystalline form of irbesartan of
form A, characterized in that the ratio between the
length and the width of the crystals i1s between 1:1 and

15 5:1.

4. Process for preparing a compound
according to any one of Claims 1 to 3, characterized in
that a crystalline suspension of a compound of formula
(I) is subjectad to at least one sonication episode and

20 at least one temperature-oscillation episode.

5. Process for preparing a compound
according to any one of Claims 1 to 3, characterized in
that a crystalline suspension of irbesartan of acicular

habit form A 1s subjected to at least one sonication
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the heatwng phase precedes the cooling phase.

8. Process according to Claim 7, in which

10 the sonication episode is followed by a temperature
oscillation episode.

9. Process according to either of Claims 4
and 5, in which the sonication episode is preceded by a
temperature cscillation episode.

15 10. Process according to either c¢f Claims 4
and 5, in which the sonication episode is carried out,
simultaneously with the temperature oscillation
episode.

11. Process according to either of Claims 4

20 and 5, in which a sonication episode is carried out
between 2 temperature oscillation episocdes.

12. Process according to either of Claims 4
and 5, in which the sonication and/or temperature
oscillation episodes are repeated independently.

25 13. Process according to either of Claims 4

and 5, in which the sonication is carried out in

batches, semi-continuously or continuously.
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10%#& ()- F " *10%#& {)- (Process according to Claim 7, in which
15 the cooling phase of the temperature oscillation
episode is carried out at a temperature of between
about -5°C and 20°C.
18. Process according to Claim 7, in which
the temperature selected for the cooling phase of the
20 temperature oscillaticn episode is less than the
temperature selected for the corresponding heating
phase of the temperature oscillation episode.
19. Process according to Claim 7, in which
the crystalline suspension is seeded with irbesartan

25 crystals whose ratio between the length and the width

is between 1:1 and 10:1.
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zone;
c) seeding with irbesartan crystals of brick
habit;
d) cooling the irbesartan solution to a
15 temperature of between about 20°C and 5°C;
e} subjecting the crystalline suspension thus
formed to a mechanical shearing using a shearing
machine;
f) heating the crystalline suspension to a
20 temperature of between about 40°C and 60°C to dissolve
the fine particles;
g) cooling the crystalline suspension to a
temperature of between about 20°C and 5°C;
h) filtering 5ff the crystals of brick habit
25 thus formed.

21. Process according to Claim 20, in which,

in step a), the irbesartan is dissclved in isopropanol.
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s&f()--llOg& s& ()-- 23. Process according to Claim 20, in which,
1n step c), the solution is seeded with irbesartan
crystals whose ratio between the length and the width
is between 1:1 and 10:1.

24. Prccess according to Claim 23, in which

10 the seeded solution is maintained at a temperature of
between 80°C and 22°C for a few minutes to about 2
hours, befcre being cooled.

25. Process according to Claim 21, in which,
1n steps b) and d), the rate of cooling is from abourt

15 5°C to 20°C per hour.

26. Process according to Claim 20, in which,
in step e), the mechanical shearing is carried out by a
machine having a spin speed of about from 10 000 rpm to
15 000 rpm.

20 27. Process according to Claim 26, in which
the mechanical shearing in step e) is carried out
either by placing the shearing machine directly in the
reactor or by passing the crystalline suspension into
the shearing machine.

25 28. Pharmaceutical composition containing a
compound according to any one of Claims 1 to 3 and

pharmaceutically acceptable excipients.
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A4FK* R Z Bedrih vaopd 670 Neldh of the crystals is between 1:1 and

10:1 and the chargeability of which, measured by
tribogeneration, ranges between 0 and =10
nanocoulombs/g.

2. A crystalline compound according to

13 Claim 1, in which the ratio between the length and the
width of the crystals is between 1:1 and 5:1.

3. Novel crystalline form of irbesartan of
form A, characterized in that the ratio between the
length and the width of the crystals is between 1:1 and

20 5:1 and the chargeability -of which, measured by
tribogeneration ranges between 0 and -10

nanocoulombs/g.
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4. Process for preparing a compound
according to any one of Claims 1 to 3, characterized in
that a crystalline suspension of a compound of formula
(I) is subjected to at least one sonication episode and
at least one temperature oscillation episode.

5. Process for preparing a compound
according to any one of Claims 1 to 3, characterized in
that a crystalline suspension of irbesartan of acicular
habit form A is subjected to at least one sonication
eplsode and at least one temperature oscillation

episode.



