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"Of the invention Object of the invention It is an object of the
present invention to provide novel acetone solvate crystals of trityl
ol nesart @&elgedoxem | . Means for achi eving the object As a result of

much diligent research, the present inventors have found that acetone
sol vate cryst all§e gresentiipyantign pelatss tawrovebsexasicrysiale preci pit ated by cool i ng
~the reaction product after tritylation and DVDO esterification steps in
acetone containing water, and the present invention has been conpl eted. The
present Backegrbiumhoftheanpasses t he follomﬁng aspects (1) to (23).
(1) Acetone soI%ate crystals qf L h ol mesar.t an nmedoxomi | .
Olmesartan'medoxomil, which 18 an angiotensin II receptor antagonist, is
useful as an active ingredient in medicaments for treatment and prophylaxis of
hypertension (for example, Patent documents 1 to 5 and Non-patent documents 1 and 2).
Olmesartan medoxomil is produced from olmesartan with the steps described
below, and it has been desired to obtain novel crystals of trityl olmesartan medoxomil,
which is a precursor of the final product, in order to improve operability and achieve an

efficient production of a high-purity final product.
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- (2) The crystals according to (1), which exhibit a pattern equivalent to
Figure 1 or Figure 2 in powder X-ray ceystal diffraction. - (3) The

crystals according_to (1) or (2), which exhibit a pattern equivalent to

Figure 4 or Figure 5 in differential scanning calorinmeter .analysis of the

crystals. (4) The crystals according to any one of (1) to (3),

whi ch corffgkans documant 2of UsRatem™Nmpéh165%%90l of trityl ol nesartan medoxomi| .

. (5) A net r _producing crystals rdi.ng, to f (1) to (4),
wnion consrsahuRp s bR i) Prde FGR LN WA Byt al s of 111ty
ol nesar t Pateiedex@int 41 r B ARIGHAEPABE: BMCAISH KO, W@ ok@Dogs7 trityl

ol nesartan nedoxom | . . (6) The nmethod according to (5). wherein the
sol vent JRtenhdoqEanphe Brernationahbaten) RutilisatiosNacQWe66385 hal |y cont ai ni ng
wat er . oAt e nmethod according to (5), wherein the sol vent of

t he acet g\‘noé1 %act)%l%téiloélllz&r’\%n:@sol ution is acetone containing 20% (ww or |ess of
wat er.  Non-pater(t&8pcuthent fet HosfedcClhyrall B9, 323-13) (199%erei n the sol vent of the
acet one cf\pnt ai ni sol u%on i S ﬁcetone containing 10% (ww or |ess of

wat er . On'pate’ttgigcuﬂﬁ%“ t HEBaleRrdnkye Res- (=P, ¥p Kenkasbo Neawo) of t he
acet one &gnt{aiRhep)sol ution is acetone containing 5% (wWw) or |ess of

wat er . (10? The nmethod according to (5), wherein the solvent of the
acetone containing solution is acetone containing 2% (ww or |ess of

water. .o 1osuélfjﬁl TQ}e : t hod according to (5), wherein the solvent of the
acetone contarn ng e8MGtTh is acetone. (12) The nethod according
to any omj&th of the iheen(idd), wherein a seed crystal is added. (13) A

met hod for producing crystals according to any one of (1) to (4), which
conprises the fidfpBRPIsE afithpBresent invention to provide novel acetone solvate crystals

of trityl olmesartan medoxomil.

Means for achieving the object

As a result of much diligent research, the present inventors have found that
acetone solvate crystal.s of trityl olmesartan medoxomil are precipitated by cooling the
reaction product after tritylation and DMDO esterification steps in acetone containing
water, and the present invention has been completed.

. The present in_vention encompasses the following aspects (1) to (23).

(1) Acetone solvate crystals of trityl olmesartan medoxomil.

(2) The crystals according to (1), which exhibit a pattern equivalent to Figure 1
or Figure 2 in powder X-ray crystal diffraction.

(3) The crystals according to (1) or (2), which exhibit a pattérn equivalent to
Figure 4 or Figure 5 in differential scanning calorimeter-analysis of the crystals.

(4) The crystals according to any one of (1) to (3), which comprise 1.mol of
acetone per 1 mol of trityl olmesartan medoxomil.

(5) A method for producing crystals according to any one of (1) to (4), which
comprises a step of precipitating acetone solvate crystals of trityl olmesartan medoxomil
from an acetone containing solution of trityl olmesartan medoxomil.

(6) The method according to (5), wherein the solvent of the acetone containing

solution is acetone optionally containing water.



(step 1) a step of tritylation and DVDO esterification of olnesartan in an

" acetone solvent optionally containing dater: ~and (step 2) a step of
precipitating acetone solvate crystals of trityl ol mesartan medoxom | from
the reaction mxture obtained in step 1. (14) The nethod according

to (13), wherein the water content in the acetone solvent during crystal
preci pi tation (9 Doopelpdpceprdingse(5), wherein the E@Wemhéth@adtrmea:oomrrdng]lg to
(13), wh in t ] o etone sol vent during crysta

pr eci pi tgﬁﬁlﬁnﬁg&f%?&ﬂ% lofﬂ?/é’ég./&Pgﬂ%gs Ofo"('aii%r)' The net hod according to

(13), wherein t8)elwanethod acdoeding itd(3) hehéareit @B Solsehtvd ke sHdfdne Goftaishd!
preci pitat] (17) The method according to

tjon i.s 5% (W w). or |ess.
(13), méPlé%%Hn'f%i@e ) é?Pr\{\tl)é%@gem%i(W/‘f’h‘érlﬁé%ﬁtfdﬁ?éersol vent during crystal

recipitation i 0 QordifiS $o (5). wherein the S1vdfl & FIEL accordi.ng to any
8ne of (13 to(?l%é&%é\égi r?r(lgc?‘ét%%ﬁg’ ?o?rsgtte&g% ygﬁﬁfgﬁ eoa;}% N Ftcwt_ag\l?r‘e_sartan
medoxomni IsoRitien py aseiopk tcantethity/ 5B dwl whor ebeofiweatet.i on i xture obtained in step

1 at 0Cto 25C 9) The net.hod accoydi to_any one of (13) to
(17), wherein élcoétTJﬁén%lBﬁ%%%cngg?%g)[ Rs‘_"%efre‘f‘rtl:’? qu?ﬂtr?é Kracai?nfredoxom | are
preci pi t absdirye &PdNg atdibnd @RedihiaB 201 KMok rpeekri N step 1 at 15C to
25C. 4 20) The method according to any one of (13) to (19),
wherein seed ckligtlde methegieregrding to (5), whezgin tie spdvens of fheracetoneluci ng

ol nesart 1 A conprises a step of renoving the trityl group
in crystgpgﬁgl%%%g@t%“?%&%%&one of (1) to (4). (22) The met hod

according to (2m) Themahodamptdise® dnyeonetddns eCT), Mbdreima (RN crystal is  (23)
The nethog %fcording to (21), which conprises step 1 and step 2 descri bed
in (13), added

(13) A method for producing crystals according to any one of (1) to (45, Whi’ch
comprises the following steps: | |

(step 1) a step of tritylation and DMDO esterification of olmesartan in an
acetone solvent optionally cohtaining water; and

(step 2) a step of precipitating acetone solvate crystals of trityl olmesartan
medoxomil from the reaction mixture obtained in step 1.

(14) The method according to (13), wherein the water content in the acetone
solvent during crystal precipitation is 20% (w/w) or less.

~(15) The method according to (13), wherein the water content in the acetone

solvent during crystal precipitation is 10% (w/w) or less.

(16) The method according to (13), wherein the water content in the acetone
solvent during crystal precipitation is 5% (w/w) or less.

(17) The method according to (13), wherein the water content in the acetone
solvent during crystal precipitation is 2% (w/w) or less.

(18) The method according to any one of (13) to (17), wherein acetone solvate
cfystals of trityl olmesartan medoxomil are precipitated by cooling the reaction mixture

obtained in step 1 at 0°C to 25°C.

(19) The method according to any one of (13) to (17), wherein acetone solvate
crystals of trityl olmesartan medoxomil are precipitated by cooling the reaction mixture

obtained in step 1 at 15°C to 25°C.



. In the present invention, ol nesartan, trityl ol nesartan medoxom |,

ol nesartan nedoxom |, ol nesartan nedox®m | dehydrate, trityl halide and
DMDO hal i de represent conpounds represented by the structural fornmulas
described in the figure above, respectively. In the structural fornulas of
trityl halide and DVDO halide, each X independently represents a hal ogen
atom such as c®ride mxtlnracgading@snymerd gt Bge . whenshesepd netstayis.  DVDO
represenh§<$he portion in which Xis elimnated in the structural formula
of DVDO é?lde. Trityl ol mesartan represents a conpound represented by the
structural for@i)a setodifoestodicihdelntdsgitiienedmmil, which comprié agesppound
nanes of ol nesartan, trityl ol mesartan pedoxom | , ol nesartan nedoxom | and
DVDO chl 8??38@"6 UGY) SRR 1h AEFRiasgordingieanyIoas ofede(Ded bel ow, and are
as foll ows. BRSPS o B =1 - e 4 )r:2-pyopyl - 1-
[[2'-[1Htetralol oS g‘y| | Di pckg{%“ff&i’-(%ﬂ’ %ﬁ@ﬁﬁ?ﬂﬁségg{é:%épsé%gﬁ%ﬁél(?{: aci d:
Trityl ol mesar (23 Time gostiood dccoidingMiet(RY), vt dxconprdsesstep dlaadséepyd ) net hyl  4- (1-
hydr oxy- -nehh I%ﬁgyl)-Z-propyl-l-[[Z'-[2-(triphenylnethyl)-ZFFtetrazoI-S-
yl ] bi phefi{t:! g%Fﬁ ‘hyl i mi dazol e-5- carboxyl ate; 5 d nesart an
medoxomi | (5- MethbresentaX Gentiod; Sl¥at B0 1yl b BB mdddxbmil b oh@sMan 1
-methylethyl)-2-propyl- 1 -.[[2'-(] Htetrazol -5-yl)bi phenyl - 4-

yl ] met hy Meppxemz glmesaraa mrseypmiladehpim, trifybhalide apdddDO1halide represent

4-Chl oro -5H- -4 3 di - n 2 edidhe Lrystal (s) of the
present Pﬁ@gﬁ%¥%ﬁaﬁégﬁkgépﬁggaﬁ%%%afﬁggﬁkgPe§¥$ﬁ%f%&gfﬁﬁl%%@H%nensionalIy
consi st srapeateglyl alh thersepetdl figmodasd i thiue halidd aBDMDO dbhdd, ¢a€d RUPS) , and
is distinguished froman a phous solid wthout such a regul ar internal

st r uct ur gidependently reﬂ’ﬁ“&?ﬂ?§‘{I§F‘3§e’6ﬁt%%‘l‘%‘aﬁ$§hgﬁﬁﬁ69ﬁ8,anéllQﬂ%l Terystal s having
di fferentey re ' 1 .cal . ' : r phi c
crystals%qﬁgtﬁ%gﬁé%?ﬁgﬁ&g%bezgﬁggngﬁ%§ﬁggggﬁstdﬁipggﬁpggg%gﬁgﬁgﬁé%gP and

t he crysthglstrugfural Hermprie s ERMD@vehdé¢. onTmy olmeesantan w@hreserth a pompomidhi ¢

crystals _or a m.xture of t or re pol,ymgrphic crystals. The form
of the cF%P§?SSPt§d§P Lﬁﬁ%sé“ﬁ?‘g\é\gfﬂfm?l%é%&&ﬂ l% ft!:]‘ﬁé“%g?%wm whi ch exhibits the
pattern shown in Figure 1 or Figure 2 in X-ray crystal diffraction, or the
pattern shown in Figure 4 or Figure 5 in differential scanning cal orineter
analysis, and thgre is no limtation to these so long as they are acetone
sol vat e Crys S ¢oH trityl ol mesartan nedoxom|. Effect of the invention
The novel 'solvate crystals provided by the present invention can be easily
ul as synthetic internedi ates of ol mesartan nmedoxom | .

Brief descrip 'of the figures .

Tntyl olmesartan

The compound names of olmesartan, trityl olmesartan medoxomil , olmesartan
medoxomil and DMDO chloride (DMDO-CI) are indicated in Examples described
below, and are as follows.

Olmesartan: 4-(1-Hydroxy-1-methylethyl)-2-propyl-1-[[2'-[ IH-tetrazol-5-
yl]biphenyl-4-ylmethyl]imidazole-5-carboxylic acid;

Trityl olmesartaﬁ medoxomil: (5-Methyl-2-ox0-1,3-dioxolen-4-yl)methyl 4-(1-
hydroxy-1-methylethyl)-2-propyl-1-[[2'-[2-(triphenylmethyl)-2H-tetrazol-3-
yl]biphenyl-4-ylmethyl]imidazole-5-carboxylate; '



Figure 1 shows an X-ray crystal diffraction pattern of the crystals _

" obtained in Exanple 1. _ Figure 2 shows an X-ray crystal diffraction
pattern of the crystals obtained in Exanple 2. ~Figure 3 shows an
X-ray crystal diffraction pattern of the crystals obtained in Reference
Exanpl e. gure 4 shows a differential scanning cal orineter

anal ysi s (DSO) (ﬂﬁtef’%ﬁaﬁ rgdogpmile £y Neah - %bf%ﬂl ﬁe@oxwe&aﬁmghﬂ(%(slé) .
Figure 5 apyi orj met.er . angl ysis pattern
of gt he crhjgft%\ﬁsﬁg%%gaﬁeﬁ%}g% ?@(\E‘i “9 Qg{ &g’aZOl” )glplhf" Sre 6 shows a

differ enbfﬂ]arheth}dhmdazgleeﬁbﬂbom&ter anal y5| s (DSO) pattern of the crystals

obtained in Ref igure 7 shows the acetone contents
in the crystal ?%@@a&ﬂ%&%@%i)eé thamneéhfélnﬁnﬁﬁﬂé'ﬂe’n@léxﬂx%rm e. Mde
for carrying outhelchRdi@y ngsem 1ﬁventloglg§§81rcﬁ %O?&Sln ) %Erg&ﬁrer{gremat erial
used in the productlon net 0 resent inven e eas

pr oduced disernietiay coosisthef retladg rctmtmg beuktituend ammquEatEXﬁcffgmﬂs)Pﬁde nt

t 7-121918 a at ent. No. 2082519; US Pat ent No.
gg?g%gg)l gglsyﬁ%m’fqegé%man amorp %gﬁogﬁ E Y steh %F"}gé‘f iermal SIFCRYE. o mesart an

medoxom | in t e cpkesastthd @y&r@dn@@buﬂaypmalQgts@dmﬁéimb@'dﬂa?enft LAy ng steps,
for example. (Tritylation ste his step is a step inwhich trityl

ol mesar t SHUFIETES 2BE abwwbem@aﬁmrpngtm ﬁmlmpa:rlmwwmla) mey by lfornaddi de i n an
acet one %lgll.)é{ﬁ%g difnk Q?ysparll?zsaﬁgﬁ %ox?ciltlgn 23R8 the crystals of the present invention '

may be aﬁy of such polymorphic crystals or a mixture of two or more polymorphic
crystals.
The form of the crystals of the present invention may be a form which exhibits
“the pattern shown in Figure 1 or Figure 2 in X-ray crystal diffraction, or the pattern
shown in Figure 4 or Figure 5 in differential scanning calorimeter analysis, and there is
no limitation to these so long as they are acetone solvate crystals of trityl olmesartan

medoxomil.

Effect of the invention
‘The novel solvate crystals provided by the present invention can be easily

handled and are useful as synthetic intermediates of olmesartan medoxomil.

-Brief description of the figures

Figure 1 shows an X-ray crystal diffraction pattern of the crystals obtained in
Example 1. | |

Figure 2 shows an X-ray crystal diffraction pattern of the crystals obtained in
Example 2.

Figure 3 shows an X-ray crystal diffraction pattern of the crystals obtained in
Reference Example. .

Figure 4 shows a differential scanning calorimeter analysis (DSC) pattern of
the crystals obtained in Example 1.

Figure 5 shows a differential scanning calorimeter analyéis (DSC) pattern of

the crystals obtained in Example 2.



‘ Trityl chloride or trityl bromide is usually used as trityl halide, and

trityl chloride is preferable. 6 The reaction solvent is usually used
inabto 20 (v/iw-fold anbunt to ol nesartan, and this is not particularly
restrictive. The base used is not particularly restricted, and an

am ne such as triethylam ne, diisopropylethylamne. pyridine or

1, 8- di azabi cycFHUse aswsa difsersinbsepprig caldrimeeranabisis (DSEA patierd obBU i s

nost pre Cad tenperature is not Particularly
restri ctfg%,r&géﬁglstoﬁiéall}egé%tl{;ggeﬁell{cg%u%@?y carried out at a tenperature in the
range of OC t oFtduec Hohdvathe podtohe afntérieirstk ¢eystals aitdinpd &f Exabplys atnd?0 to
60C. 9.and Léﬁ%nc | etion of the reaction, the trityl ol mesartan may be
i sol at ed 2B RFEEHS §ly used in the field of synthetic organic

chem stry, and in the present invention, the reaction mxture is preferably
used directly in.the follow ng DVDO esterification step wi thout isolation
of the t Madglfontamsdng outrthe ingention This step is a step in which trityl

ol mesartan medoxom | is produced by reacting, trityl olmesarfan with a DVDO
el Tde i n an acbnonseadt ertine mterisl B B e progiipaemdBoSot B8 Gpo

chl ori de preseddviXenbion dhtiBe bssily Prdducyd Bs@Adiag té fR bEGY BadctiBgd indRgardhO
chloride_is preferable. . The base used is the sane as in the

trityl at Esamaied P atambbeblicatian Pouties 7R & dppanese Patent No. PR823 KadtS on

t enper at BLR | RoN$Y16889)d- Gl Bkl Y restricted, and the reaction is usually
carried out at a terrpe)rature in the range of 0C to the boiling point of the

sol vent, and pﬂeétenabxtlyatak:r}&&ls of 6ifyT.olmesartan mddoxbingl iptigsgsient nvention, it
is preferable for water.tq be present in the reaction mxture in the
trityl at FORTERY ofie} i%’itégf(ﬁ@w%étﬁgsag@‘s@@m% above. The
anount of water present in the reaction m xture can be usually adjusted by
adding water to the reaction m xture. Water may be added at once in the
trityl at (Bifyktiep steehd may al so be added separately in the tritylation step

and in the DI\/D% ster.ification.step. .The .anpbunt of . water added to
the reaction m xfsusre IF%S%Pé? éy}lé% Srll%gd)jlﬁlgfaé@nil%p@g}’i%eidgévrrﬁ?ﬁ“ﬁ‘rﬁ? PetRE wat er
content iwiththgitgthaliié Mchnme®he ablventifakd pRBerced@eBhs. and sol vent, so as to
make the anount of water present in the reaction mxture as a whole (the
wat er content FHM KBloFdget iren brpwidg isyusedl b wed matrety! halide, and trityl

chloride is preferable.

The reaction solvent is usually used in a 5 to 20 (v/w)-fold amount to
olmesartan, and this is not particularly restrictive.

‘The base used is not particularly restricted, and an amine such as triethylamine,
diisopropylethylamine, pyridine or 1,8-diazabicyclo[5,4,0]-7-undecene (DBU) is
preferably used, and DBU is most preferable.

| The reaction temperature is not particularly restricted, and the reaction is
usually carried out at a temperature in the range of 0°C to the boiling point of the
solvent, énd preferably at 20 to 60°C.

Upon compleﬁon of the reaction, the trityl olmesartan may be isolated by a
method usually used in the field of synthetic organic chemistry, and in the present
invention, the reaction mixture is preferably used directly in the following DMDO

esterification step without isolation of the trityl olmesartan.

(DMDO esterification step) |



The water content in the reaction nmixture is defined as the proportion

S (WwW%[or % (ww] of the total water/ content (weight) to the total weight
of the whole reaction mxture, by totaling the water contents in the
starting materials, reaction reagents and reaction solvent . The

- water contents.jn the starti n%, materials, reactjon reagents and reaction
sol vent may beTht AKBrIed SBIMY iehEfy] ohmesaran mesiozemias pedseadi iy appar at us.

For CO”nFeraEﬂil?g_l 'Jrify]ﬁo‘fﬁl'e%d?&h%viﬂ?@@%@ lidg(?lll &?Q%f?onetéag\%gt 8% Elees&%le%lfl at ed

usi ng the neasured values or standard val ues described in f he

manuf act abese. s package insert. The lower Iimt of the water content

in the reactio ixture. is I 0.3 (Ww%or nore, and preferably 0.4
(W W) % or m)reBg)rEié&S goﬂjdﬁroébg\ﬂgd g’oﬁl}ge (S\/\‘/}W]‘gé Bﬁed'aﬁﬁheepwﬁ)ogahdﬂ?ﬂ% upper
limt of DMDOShtstHRIiS Yrederbi¥/ W) % or | ess, and preferably 2 (ww) %or |ess
and nost preferably 1.5 (ww) % or |ess. When the water content in
t he reaction nike base usertisalsseame ashe thed fritpiatine ytephbovreand DB &t i on and DVDO
esterifi ﬁx%tférg&ereacti ons is reduced, potentially |engthening the reaction
time or Towering the reaction yield. Therefore, in consideration of both

i mpurity cont eThe feackisi fefipcringe i Lag pasicuddly REEIRGY, arddtBe Wak86n BONt eNt i n
the reaction mxture is preferably 1.3 (wWw %or |ess. ) The wat er
cont ent Rfia{lisarried ouf i teinpeTaiwe 13 hegangd ofdi st todhe bailingpeint pitbei ty cont ent
reductiop,and reaction effjciengy, is usually from0.3 to 3.0 (Ww%
prefer abf%}v?ng’oarrﬁ da.rgtjefagbl?tgo(tﬁﬁ&/)% nore preferably fromO0.4 to 1.5 (Ww%
and nost. pr ef efmadik yrdse@Thdnfioh Ot & prefeYdbMd ¥r water to be plddSn@AMEea@fonat er
added to the reaction m xture can be nore conveni e_ntpl y adjusted in terns of
t he propBYXtiuesinthy Fvktien sdiBYHYQ gaterifientipn Stensslepdribedtabovd. ng mat eri al .

A nesartan as ti rlal ving a water content, of . fr 0.3 to
0.5 (WwW%is 3@‘5% {’@’{tl?'sf gg‘.té;%&s%eh@\‘}i@%re%&% S el B USRI SIS g s
usual |y addinlg witer phideytameibhixald. orwWder (R Qe Rided BNXee edtrerdidieatsnual |y
contai n essenti al I){ no %t gr. When acetone i;s used as a solvent, that

havi ng aStiRta8f maylenhbe ¥ded serpratelyingdherilation slepardiin the NSRE in a 5 to 20
(v/w) - f oL gG./300HBh sfeP. Ol Mesartan is usually used. ' When the reaction
is carried out under these conditions, the lower Iimt of the anount of
added wat er i sThsampuny of waterwddgdtoche mmcton prigtherialpteferably adpwiswd%mor nor e
and nost _preferably 4.0 (ww%or nore.. to ol mesartan. \Wen the water
content f Sfi?@“é’f%’% tt}i‘%‘é'algﬁ‘f(@it?lﬁllgTherséaiaaﬁf%at%f > SECUhTeaRen R AR sl ety
descri begb abrovakeltheadbbMId valterWaésRht MAHE feabort RExtiRABL WIbIE|E Wakr MY be
| ess. .The upper Iimt of it is usually 28 (ww) %or less. and

pr ef er abfentary ix thepagtion misgse)apprqpsigic.pref erably 13 (ww) % or less. In

consi deration I i I . uction.and reacti.on efficiency,
it is pref erab?l];l/e %@8&?%@% rggés&%%lﬁﬁ ' %@eg%&‘ﬁtprwomﬁl @P’; VQd)?:jed to

t he reacfdréa (wiwjf of theitstaliwa@t byntéritGeiah®) toah@ Bt Wittt Bealgs1abdaiéd om 1. 0
to 13 (W wW% g_Dre preLerabI y from2. 0 to 13 (ww) % and nost preferably
from 2. OMEHUEDY linedhe pgiegicaptentsin the tatips materise s5a5H emrdagents ped)

Acet one sQlyvsH &i1¢dystals of trityl -ol nesartan nedoxom | may be precipitated
by cooling the reaction product (reaction mxture) obtained in the step
descri bed abovEhe water contents in the starting materials, reaction reagents and reaction

solvent may be measured using a Karl Fischer moisture measuring apparatus. For
commercially available reagents or solvents, these may be calculated using the
measured values or standard values described in the manufacturer's package insert.
The lower limit of the water content in the reaction mixture is usually 0.3
(w/w)% or more, and preferably 0.4 (w/w)% or more and most preferably 0.5 (w/w)%
or more. |
The upper limit of it is usually 3 (w/w)% or less, and preferably 2 (w/w)% or

less and most preferably 1.5 (w/w)% or less.



9 - Acetone solvate crystals may be precipitated by concentrating or

" cooling the reaction mixture. It may b® precipitated by addinv, a suitable
amount of water to the reaction m xture. . ~The water content in the
acetone solvent during crystal precipitation is usually 20% (ww) or |ess,
preferably 10% (W w) or less, nore preferably 5% (ww) or |ess and nost
preferably 2% MWeR)thvafes gantent in the reggfioncpitingdnareaspe the effisiensy pf &ter abl y -
fromO tq. ; D®bH f . 11 he caoling time
i s usual ;}g%gmrlngﬂ%t es gre%%glrf%?@n%/?a%?%pel%geglhgeég&%mﬁﬁ%}elgn%}e%? g’.e Cool i ng
may al sordaeticatimieed lowdrifeathe Geabtion gield. Miteefore, in consldBra®ibd@r bb® preci pitate
the desited crystals effjciently, it _is preferable to be stirred while

cool i ng. MPurty CopCRIeAHGLAN; 36‘2 r?ﬁmf)ﬂéffé“rl%ctyaﬂ@ Yr§F qeBtephintthafegtiomt ural ly in
the reactRturdRGriftraBBY1 8lwRvPEoI RREL 1 ated or pronoted by addition of a seed
crystal or addition of stinmulation with ultraviolet waves or nechani cal
stimul ati on by Themaiengorentihéhe waciar meuntcameoosidetagon bKeoth Additityon of a
seed crystal is.preferable.when the water content. in the et one sol vent
exceeds Sg/rﬁfr\}\t//r\%hgcmn and Teaghal Sﬁi@eé‘&"v’étuéua@ry&gi“éﬁs’ t8f°'§ ?"l"/t"@i% (BF‘#%‘?E]&% an
medoxoni ffrokn0.5he 13 @8 &N, moveptefepdbl e 4A6 QBUGEH)RYant hsost pldraubipg net hod,
i ndependent Ig of _the prooducti on net hod conprising the steps described
above. from 0.4 40 d3dMdWe6} vat e crystals of trityl ol nesartan nmedoxom | may
be produced by-g] i QL L I It om,l. or sal t thereof,
produced by a Eﬁ%ﬁgﬁglﬁﬁﬁdﬂ? &Jiatrclmgdn%atg%? %r?églggﬁ)f?%?e)r(ﬁaﬁgbes% r\?%ﬁ?‘,ené%ﬁtﬂﬁsti ng the
pl-1, condjested at iengs bfithe podpariian(w/m)ki plmesoan (§oighenk thadgiing a seed
crystal, and.the like, to bring acetone solvate of trityl ol nesartan
medoxoni M3%G'% supersaturated state in the resulting solution to be

preci pi tat ed. Olmes_artanzbﬁle%@cﬁﬁ%ﬁxa%ﬁi ﬁé\ﬁhé‘g\ﬁ@r\é&g& t'(?ff{:HnFr‘b?rt@Q)I.%/ acetone
optionally containing, water. ter may also be ad eIé after dissolving the
trityl olweois sauaiboesedni DBlhhawdeg amater content of dbhet Giitilinuswdllywatdr in

et one R AT GHLAL VRSN BB SRebTE Hif koS 3705
usual Iy R@fér.( WiNien @tetb@SB,used &f £5cdny, th@kat MoV water E@S&nt ofRb&UL IR & ably 5%
(ww or less and further preferably 2% (ww or less. 10
usually used. Acetone ina 5 to 20 (v/w)-fold amount to olmesartan is usually used.
When the reaction is carried out under these conditions, the lower limit of the
amount of added water is usually 1.0 (w/w)% or more, preferably 2.0 (w/w)% or more
and most preferably 4.0 (w/w)% or more, to olmesartan. When the water content in
the starting materials, reagents and solvent is more than described above,'thé amount of
water added to the reaction mixture may be less.
| The upper limit of it is usually 28 (w/w)% or less, and preferably 18 (w/w)% or
less and most preferably 13 (w/w)% or less. In consideration of both impurity content -
reduction and reaction efficiency, it is preferably 10 (w/w)% or less. _
The amount of water added to the reaction mixture is usually from 1.0 to 28
(w/w)%, preferably from 1.0 to 13 (w/w)%, more preferably from 2.0 to 13 (w/w)% and

most preferaBly from 2.0 to 10 (w/w)%, to olmesartan.

(Crystal precipitating step)
Acetone solvate crystals of trityl olmesartan medoxomil may be precipitated by

cooling the reaction product (reaction mixture) obtained in the step described above.



Precipitation of the crystals may be initiated naturally in the reactor,
“and it may also be initiated or pronotded by addition of a seed crystal or
addition of stirmulation with ultraviolet waves or mechanical stinulation by
rubbing of the reactor surface or the-like. Addition of a seed crystal is
preferabl e when the agount of water in the et one sol vent exceeds 5%

(W W) . APFEREHIFES TN Y PHPHAIPISIHENCONEBIEERE PREIBHEART cool i ng
may al Sorelgi b, Qﬂ_tméyfbéc"]h%ﬁﬁﬁ%b{-bly adding a sulifBle GHAM & waeShqpe sol vate
crystals may be precipitated by dissofvingtrityl ol mesartan nmedoxom | in

acet one, readatimmixdursui t abl e anount of water to adjust the water content, and
concentrating _gﬁ cool i nr? tthe sol ution. . For exagﬁl e, acetone sol vate
crystal's may be FEET BT &4 HSyAHOBE 6P VNG e RS PRESARTAR HEdBdmi | i n
acet one 2% (GARLENMEEAblcRGalslly 100Pt/MY dr s SabMtgréRrably 5% (w/wfbSRss dar
exanpl e. acetone solvate crystals nmay be precipitated by dissolving trityl
ol nesar t Bestriseisrabiy 2% W/ weetlsfe contai ning 20% (ww) or |ess of water and

i | | he sol uti i pi I
concent 24110, B S9Rh IS IR om0 06, BESLRS S CT YL

for exangbg. 15Hae@segol ated crystals may be washed with an appropriate

sol vent as necessary. For washi ng acetone solvate crystals, a

sol vent such abheweaoding tistehia mekallyi opiopesrimoracadanelerablhil mavsesere,

tol uene, acet ctgi trile  methyl ac(gt ate g%get her may be used, and it is

pr ef er abl at O BE KA PEHTRP R TRE S fats r more. The isolated crystals
may be dried upustibstogtectpitatdiderdatitdecrotalt @ficertBOE iapfsaterably 30 to
50C, until the weight becones essentially constant. Drying of the crystals

may be ceBFidethidteoolingt he presence of a desiccant such as silica gel or

cal cium chl ori : . , G %?ea]r : The
dried crystal s%ﬁ?q%%&g%ﬁgaégg%gﬁggggrg%ﬁﬁ%@%? %rﬁgarﬂgﬁftﬁl te%%tor\ivea?%ﬁtm%econes
essent i ahlsy be drisitadvr promoadd lyy addidort efhpesedictysal of additiboBQiGndmibra rel ati ve

hum dity of 20%.to 90% and preferably at a t erature of 20 . to 30C and a
ot v Ty of fipchsal somulaiia 18 sySHBE bh i aps i spRah < BY L1t ol

ol mesart aRe Med@xanh b 4 fecliRey 1SS FRterAhY GiHeh A WEYr SR 1R Rabhern
equivalent to Figure 1 or Figure 2 in X-ray diffraction and that equival ent

t o Fi gur soldenyex¢dedapo &/wh di fferential scanning calorineter analysis
(DSC). respective resent nt j,an, an equi val ent

A(:‘[I 'oe"ajt Y lot}ivtoe 3 Ly n .
pattern means a 8%{? W %ﬁ}é% $d E(l) erl fi glgﬁ?x%ﬂlﬁfré EREETh the behavi or
of its nBivenf&aHEy be produced by the following method, independently of the production
method comprising the steps described above.
Acetone solvate crystals of trityl olmesartan medoxomil may be produced by
dissolving trityl olmesartan medoxomil or a salt thereof, produced by a known method,
in an acetone containing solvent, adjusting the pH, concentrating the solution, mixing a
poor solvent, adding a seed crystal, and the like, to bring acetone solvate of trityl
olmesartan medoxomil to a supersaturated state in the resulting solution to be
precipitated. |
The acetone containing solvent is preferabiy acetone optionally containing
water. Water may also be added after dissolving the trityl olmesartan medoxomil in
acetone.
The amount of water in acetone is not particularly restricted so long as it is in
such a range that precipitation of acetone solvate crystals is not inhibited, and is usually
20% (w/w) or less, preferably 10% (w/w) or less, more preferably 5% (w/w) or less and

further preferably 2% (w/w) or less.



Acet one solvate crystals of trityl ol mesartan nedoxonmil in the present

" invention contain' 1 nol of acetone pdP 1 nol of trityl ol mesartan
medoxom | in a dry form Acet one solvate crystals of trityl

ol mresartan medoxom | in the present invention may be converted to

ol nesart an rredgxom’_l by El detritylation step (a step of renoving a trityl
group). The nelTSPIRBPN Bt BEGEISHY BRYPS dritiad padealbninithe isaeths apd dsamt

i nventio 4 i 0, Whi: G r om | ~1.s preduced by
bl yi ng Seet euuaed pfpRhRRed By MIAT, O Radlch AR T LR L BnBhe Cot at me
in the swepsildagclei Wedksabawehimca sdetldtiopnl bgtrubliing béhe rbictdrsuefateattie e of -
the present i ntiop that novel acetone solvate crystals of trityl

ol mesart gge'msggﬁgf)ﬁ’ Ppéfﬁﬁmlééprte?%a@fféﬁbﬁf‘ﬁ@e FRPWHcAMates iy thgCetoRG | at i on
step. Theodedtrektaedatdo@vahep may be the nmethod described in, for exanple,
Pat ent docunent 1, Patent docunment 2, Non-patent docunent 1 or Non-patent
docurment 2, an8racedyres sush ap aHtddgustraenty corsstritomenidichelimg may alsobe By usi ng
acet one §anri\é§to§ti(f5 St aalrs of trityl olnmesartan nmedoxomi| in the present
invention as a syn W i nternediate, hi gh-purity ol nesartan nedoxomi |
with reduced cBotaamplebedtoRUSOlvdtesryolalsand) BYpredRYtake bR dddbRAk riff1e

i npuriti eﬁnor anal ogs whose contents are reduced include, for exanple,

ol mesar t SIMSATRLIRESMIAIN 3F6WBRAdINZ Ry @Plstamount of water (ypshiuss therwaser i t y

ol mesar { agERAgIhteRAlk B odihldiesLggent invention is used as a

medi canent, the dosage nay be vatied based on various conditions includi ng.

pati ent synpt ohe;, exagele, bodynaweil gl crystatsheay bkprecipireted bg agoirddf ity

dependi ng on the sgnpt ane, age, etc. and.in ora{. a&‘m' njstration, it may be

0.001 ngPHFSEIFEREIRg! B as¢ H@FR%?O%H?‘H@% BVREPIRG HEtSORFAN10 ma/ kg

(preferably 1 AUokfh) eRSmplRCadéRRR0lvald dryREE nfiibe ﬁ%éiﬁt&e%r @isgdl{)?g?, of
nms. en use

adm ni stration a day dependi ng on the synpto for an

adul t hufrHl olmesargn medaxpinilad areipst emedniog 200y (aiw) Briass 40whttt 2ubsage once a

day, and ef er Q]Ia? t abl.et conprising a dosage selected from5 nyg,
10 nm, 28%%&58%ﬁ§?5§ _ %eisgﬁl_«t{aﬁ‘i nistered orally once a day. _ A
nedi cament conphé pietigithiedaryztuld iy Bt R%AEd BNFIFRGOR OddntrifaPlIdbRestiddlort he
present invention is effective for prophylaxis or treatnment of hypertension

or di sead&RAG PEEWds fosrpppler t dRgisskrtehvatalspeasi be washeg withaser t ensi on,

car di opap i 65ridi@0aida aQ‘ﬁS&e@Mﬁ@.’ myocardial infarction, arrhythm a, cardiac
d V1,

failure or cardiac hypertrop 12 renal diseases [diabetic nephropathy.

21 oner ul ar nephor washingrace®nakolyatke eryesils Ja, sobenebrch wa sewdr pethalicseases

cerebral_infarcgtion or rebral henorrhage]) or the like. Exanples
II'he pr esERPTPAVEN Oleg) % ealﬁ}g)?ﬁﬁ&fen deng ?Fﬁ?‘g”%‘i“t é‘?elthﬁ RESaiger eHsr gg‘b’lbéwi ng

Exanpl esugyd, akieit i deeferaMdwhite oPARRERIohUERE WAk i S not limted thereto.
(Exanmpl e 1) (1%hTr| tyl ati on and DVMDO esterification reactions After

m xi ng 4- (1- hy @hokglatedroeysitalh atabipe Xrizd praglylat 2 4¢r@petitrd eff Fepal003E and

[ 1 bi ph l.- 4-yl t i m [ e-5- b [ i id (30 2), t 210
r) o SR sDay SO bRl O g Gecene PBURY ety RN of eyl et hy!
chlori decr{y&%{%}méﬁ& 2riéd out"iﬁﬁ?eﬁpr@&n@e BH dé’@&aﬁ%@g a?gﬂcé"g&to?gglgfu m) was

poured into the 'm xture, and the reaction mxture was strrre 8 to 52C
for 2 hochlgridéeioe nndenatdsiced Pre9surt,)aswasesaatded and

and the.react | DR TSy LB o Sry GOk bl e slghy pecomes
essentially constant, usually at a temperature of 10 to 30°C and a relative humidity of
20% to 90%, and preferably at a temperature of 20 to 30°C and a relative humidity of
50% to 80%. _
Acetone solvate crystals of trityi olmesartan medoxomil in the present
invention may exhibit a pattern equivalent to Figure 1 or Figure 2 in X-ray diffraction
and that equivalent to Figure 4 or Figure 5 in differential scanning calorimeter analysis

(DSC), respectively.



(2) btaining crude crystals of trityl ol mesartan nmedoxonmil (acetone .
sol vate crystals) After the rddction mxture was cooled to 20C to
precipitate crystals, it was stirred at 15 to 25C for 40 m nutes, and water
(96 nmL) was added dropw se over a period of 25 mnutes, and then the
reaction mxture was cooled to O to 5C and stirred for 30 m nutes. The
precipitated ciyEedresepnaention; g eyl vilentardemanpay anattirmackichhes vt er (150

m.), and . B- - 2- 0x0- 1, 3-di oxol en-4-yl) net hyl 4-
(1- hydr of&mﬁ%&ijﬁﬁeg §iﬂh§.b8$%é§|ﬁﬁsf*f‘%‘@f%t ri phenyl net hyl )-2H- t et r azol -
5- yl ] bi pheny1Agetonk selvhnglcrystildafzming -AmesarbaxyddakemiISy (83p@enter e obt ai ned.
These wer.e then dri.eéil in (\%/Ifacuo at 60C for approximately 15 hours, and the
dry acet dREREET Gotancl el offaceiogy pergl wo! peFrayiimasaies medoxamsl is azgyy (1)
Trityl atifgg, and DVDO esterification reactions After m xing,

4- (1- hydroxy-1-nethyl ethyl)-2-propyl-1-[[2' -[1Htetrazol - 5-

yl ] bi phenyl - 4- Yickioat kglvite eirgiial o bletrifyl cdmbsarianingedacbohil(i Gl 23ent acet one (4630
L). 1,8- .diazabicyelo[5b, 4 Q]-7;undecene [DB 610 L), and triphenyl net hyl
ohi o de 1§ tBERP PSRy vet il Pridttes Pirab i ol S RaiieBPb e (BP b e

pour ed i mé@otihgamixl dfoRp).aMhe rhethbd GorR8&IdiR oI SA M Em ¥k oslil MftBd at 48 to
52C for 2 hours. Then, water (20 L) was added and o

4- chl or o PEISAYHERGENRER OMPIISES ai§tepin) Which ekm¢pBOMEnpxqail & prpdvesed byour ed i n,
and the r QN i , i #.r 2C far .5 .hour 2

Obt ai ni néﬁgi?hdﬁgiag%é%gln%e\gﬁ%tm?% J[’{/tfl oloﬁe%g%%aggn%%g%br%b?al?eédégﬁ%%éeésol vat e
cryst al s)escribed abowftd erdetritglariemstep.onltris x fastere Wi sheSiredehethvemeimthght at 15 to
25C to precipi tat&é{g\r] stal s t.er 52170 L)r%eggs added at 30C, and the

i

r eact i on HYSEGFED p6PsHls o oY slmesarany ¥Qray apcosed @s HerfAtiae The
recipit ; ; i1t . - 1 - er (3360

D P e R v o gt Han AL e W RPdRBmsAART (

oxo- 1, 3- deroxemele, Batghy dasument 4-Ratenhdoewnsnt 2, Netipateat Bydumedt proopion- 1- [ [ 2142-

(tripheny] | )-2Htetrazol -5-yl ] bi phenyl-4-yl]nmethyl]imdazol e-5-carboxy
| ate (13%’6{%{9 &éﬁ/)é]regt%bapgiltnléd‘?t W&%‘f‘@&&%%i%% O(1) Tritylation and DVDO
esterificati onByagig £8%ne solvate crydlal €6 firydidMlesartan medoxomil in the present

4- ( 1- hydr.oxy-1- net hyl et hyl t()§ Zé{)r opyl-1 -[[2"41Htetrazol -5-
yl pi phenyAalgh phdpmhqticiniganestiae Slighmmbaiyeimesagndneduaonitgyith askicahe (5300

L), 1,8- .dj [ : = J-und 4 L). and triphenyl net hyl
c%ﬂ oride C?bl%é[?la% @%@rﬁg“’? ,Oéglg%?%snrg&( %iﬁﬂ%lgv@g] T&%S%lganlglﬁia(gr a[nﬁg)'gﬁi\@%er ge ané
wat er ( 14ohpntwas rdaed indnde, foreexamalet obnesaitah bicolRsarsdn medskoatil 30 to 45C

for 1 hour %qd then at 48 to 54C for 2 hours. Then, water (20 L) was added
at 10 to9®8E™fd 4- chl or onet hy1l- 5- met hy1- 1. 3- di oxol - 2- one [ DMDO-Cl] (316

5, W 0 LR B0 b, [
trityl olufeskasramedipasdentothe dosage may be varied based on various conditions including
patient symptoms, age, body weight or the like. The dosage differs depending on the
symptoms, age, etc., and in oral administration, it may be 0.001 mg/kg (preferably 0.01
mg/kg) as the lower limit and 10 mg/kg (preferably 1 mg/kg) as the upper limit per day.
with 1 to 6 times of administration a day depending on the symptoms.
When used for an adult human, it is usually administered orally at 5 to 40 mg
dosagel once a day, and most preferably a tablet comprising a dosage selected from 5 mg,
10 mg, 20 mg and 40 mg is administered ofally once a day.
A medicament comprising high-purity olmesartan medoxomil obtained in the
present invention is effective for prophylaxis or treatment of hypertension or diseases
derived from hypertension (more specifically, hypertension, cardiopathies [angina

.

pectoris, myocardial infarction, arrhythmia, cardiac failure or cardiac hypertrophy]



After the reaction mxture was stirred overnight at 28 to 32C, water (2240
" L) was added at 25C, and the reactionlai xture was stirred at 15 to 25C to
precipitate crystals and then cooled to O to 5C and stirred for 30 minutes.
The precipitated crystals were filtered out and washed with acetone-water
(3420 L), and wet crude crystals of
( 5- met hyTenal disensas [diabetx aerhmorptlyy, ehasaerylar aegiritiyarenay sdenvsishy | et hyl ) - 2-
propyl - F#tetraz n limethyl]im
dazol e- SC&%Q?géygagggg%%%g%E§“¥1%%%%“6 St ar gﬂ%e%ﬁhgmgﬁfm%% ﬁggdry crystals
obtained in Exanple 1, and dry crystals obtained by drying the wet crystals
obt ai ned_i n anple 2 and Reference Exanple in vacuo at 60C for
appr oxi meE@PPIeI5 hours, were neasured by powder X-ray crystal diffraction.

Figure 1 ShOWSTHe Brebahy 1§Je¥§&?% eg(h aflﬂe@icltn%?&e%%h%mu% Jlfef ERRL al's obtai ned

in Exampl e 1. ray crystaf raci on pattern of
t he crystatmsplebbaihedite] zdekam@lsthnventlon is notFingjtedeth&esghows a X-ray crystal.
diffraction pattern of the crystals obtained in Reference Exanple. (Exanple
4) Differential scanning calorinmeter analysis (DSC) of acetone solvate
crystaJS(Ehmnle1)The dry crystals obtained in Exanple 1, and dry crystals
obtai ned by drying the wet crystals obtained in Exanple 2 and Reference
Exanpl e {In" vE&ylatign agdOMBP %Eplﬁ@%ilcvmte@ctyorms hours, were applied to

diiferential SEAINLAGE A OhLARAE A ﬂéthil) &gavl LRl 2 4 shove a

differential scanning Talo ranal’ysi & crystals

obt ai nedy]l]blpEmrsyﬂFﬂl-'ﬂ]rﬁlethyl]1m1dazoldzﬁg:ufk©x5hs BQMJ@O}Jlaf:ét@[ﬂee(QtIO%L)SWSnm ng
cal ori meter ana ysls (DS pattern of the crystals obtained in Exanple 2.

Fi gure edRpRieYolaitHer eI“’%He [SAK2Ae %)aqné‘rtflﬁbftfé’llm%h&l §hderde [B8E) pattern
of "t he cryoiea ok Dedt ) hRRleS BRPSEKRATRD Sy (EXARLS Ry AEGHONE, cont ent

i n acetone vate cryst ne co ry crystals
obt ai nedandithExearpibe niixtuanetadstirredray 48 ab S2ubta@intenir)y THeyi watet (B9 wall) crystal s
obtained in @%5@' e 2 and Reference Exanple in vacuo at 60C for

appr oxi mygep fgodoromsthyl- ﬁéﬁ%@?”eb%ﬂﬂ’@l Toee FRVIDSWCA( 18 Srlivasons.

poured in, and the reaction mixture was stirred at 48 to 52°C for 5 hours.
(2) Obtaining crude crystals of trity] olmesartan medoxomil (acetone solvate crystals)
After the reaction mixture was cooled to 20°C to precipitate crystals, it was

. stirred at 15 to 25°C for 40 minutes, and water (96 mL) was added dropwise overa
period of 25 minutes, and then the reaction mixture was cooled to 0 to 5°C and stirred
for 30 minutes. The precipitated crystals were filtered out and washed with acetone-
water (150 mL), and wet crude crystals of (5-methyl-2-ox0-1,3-dioxolen-4-yl)methyl 4-
(1-hydroxy-1-methylethyl)-2-propyl-1-[[2'-[2-(triphenylmethyl)-2H-tetrazol-5-
yl]biphenyl-4-yl}methyl]imidazole-5-carboxylate (57.83 g) were obtained. These were
then dried in vacuo at 60°C for approximately 15 hours, and the dry acetone solvate -

crystals (57.50 g) were obtained.

(Example 2)
(1) Tritylation and DMDO esterification reactions

After mixing 4-(1-hydroxy-1-methylethyl)-2-propyl-1-[[2'-[1 H-tetrazol-5-
yl]biphenyl-4-yl]methylJimidazole-5-carboxylic acid (700 kg), acetone (4630 L), 1,8-
diazabicyclo[5.4,0]-7-undecene [DBU] (610 L) and triphenylmethyl chloride [TPC]
(570 kg), water (14 L) was added and acetone (800 L) was poured into the mixture, and



(Test conditions) Detector: Hydrogen ionization detector Col um:
The inner wall of a fused silica tubeldth an inner dianmeter of 0.53 mm and
a length of 30 mwas coated with polyethylene glycol for gas chromatography
with a thickness of 1 pm 15 Col um tenperature: 50C for 5

m nutes, followed by raising to 180C at 10C/ m n, and holding at 180C for 5
m nut es. thentastion enparawas siradonigBan520€ dpe? hows.e Thear, wadd Q20 Dewest or

t enper at ur g: stant t rat ure near 200C. @{S@r r - Helium Fl.ow rate:
L emmer o 4 HISAENtRTPEr AL e nenr, 200C, Garrl e pass IRLUm Elow
Split 1 afd 8nd heSeddniSh Mikfige GANSILILALL0E He@doSPRGEsSanpl e inj ector Vial
i nternal equilibriumtenperature: constant tenperature near 80C Vial
i nt er nal (22qudbtaimngerudé erystaBefngitylibsesartan medoxomil (acetone solvate crystals)
After the reaction mixture was stirred overnight at 15 to 25°C to precipitate

crystals, water (21 70 L) was added at 30°C, and the reaction mixture was cooled to 0 to

5°C and stirred for 30 minutes. The precipitat.ed crystals were filtered out and washed

with acetone-water (3360 L). and wet crude acetone solvate crystals of (5-methyl-2-

oxo-1,3-dioxolen-4-yl)methyl 4-(1-hydroxy-1-methylethyl)-2-propyl-1-[[2'-[2-

(triphenylmethyl)-2H-tetrazol-5-yl]biphenyl-4-ylJmethyl]imidazole-5-carboxylate

(1360 kg) were obtained.

(Reference Example)
(1) Tritylation and DMDO esterification reactions

~ After mixing 4-(1-hydroxy-1-methylethyl)-2-propyl-1-[[2'-[1H-tetrazol-5-
yl]biphenyl-4-yljmethyl]imidazole-5-carboxylic acid (700 kg), acetone (5300 L), 1,8-
diazabicyclo[5,4,0]-7-undecene [DBU] (614 L) and triphenylmethyl chloride [TPC]
(570 kg), acetone (140 L) was poured into the mixture and water (14 L) was added, and
the reaction mixture was stirred at 30 to 45°C for 1 hour and then at 48 to 54°C for 2
hours. Then, water (20 L) was added at 10 to 20°C and 4-chloromethyl-5-methyl-1,3-
dioxol-2-one [DMDO-CI] (316 L) was poured in, and the reaction mixture was stirred at
28to 32°C for 3 hours and then at 48 to 52°C for 3.5 hours.
(2) Obtaining crude crystals of trityl.olmeSartan medoxomil

After the reactioﬁ mixture was stirred overnight at 28 to 32°C, water (2240 L)

was added at 25°C, and the reaction mixture was stirred at 15 to 25°C to precipitate
crystals and then cooled to 0 to 5°C and stirred for 30 minutes. The precipitated
crystals were filtered out and washed with acetone-water (3420 L), and wet crude
cr$fstals of (5-methyl-2-ox0-1.3-dioxolen-4-yl)methyl 4-(1-hydroxy-1-methylethyl)-2-
propyl-1-[[2'-[2-(triphenylmethyl)-2H-tetrazol-5-yl]biphenyl-4-ylimethyl}imidazole-3-

carboxylate (1460 kg) were obtained.

(Example 3) X-ray crystal diffraction of acetone solvate crystals



I njection line tenperature: Constant tenperature near 90C Carrier gas:

Hel i um Sanple injection anmount: 1 ni 14 As shown in Figure 7, the
acetone contents in the crystals obtained in Exanple 1 and Exanple 2 were
6.8% Since trityl ol mesartan nedoxom | has a nol ecul ar wei ght of 800.91
and acetone has a nol ecul ar weight of 58.08, and 1 nol of the latter
corresponds t ol ¢B%rystéls obwingdes Fadmpleat, ahdpy cryftaksadbtapmel tpedryfl?grtbé of I
trityl ol mesartan, nedoxom | s.present in the crystals o i ned in Exanpl e
1 ané Ex&’r?b?rémﬁg Sbiained in rﬂ"ﬁmc\%g%% g’é‘gﬁfzpef?i’éegg‘éfr@i?e%‘cv&ﬁ‘f‘bﬁt&ltoﬁ fohe crystals
obt ai nEdaﬁ)ﬂioB‘%{a%lf DS Go s 2Bt Erd - BowdkP XA R IPstal ifrAcELENe sol vate
crystals of trityl ol nesartan nedoxom’l. 2. The trystals according to
claim 1, whi chFigute bshows p¥trae crysedjdiffrattent paternFolhe eryitabrotffaiged m 2 i n
powder XE %ﬁ -Hystal diffraction. . 3. The crystals according to claim1l or
2, whi ch"8%hP5it a pattern equivalent to Figure 4 or Figure 5 in

differential SE@QR Nehowdl DRiLERERIStaRBFRSHSHh Ptteb8f BE ¥SkdlsSobtaifled tHhe -
crystals _according to any one of claims 1 to 3, which conprise 1 nol of
acetone p&ampledp] of trityl ol mesartan medoxonil. 5. A method for

produci ng crystals AGEAA] 09,0 Qgé&k’dﬁﬂﬁct%n %@Hg&% %{;;ﬁisomiﬁbd @gnﬁp” ses a

step of precipifating acetone solvate crystals nesar

medoxoni Referonwe &mampket one cont ai ning solution of trityl ol nesartan
medoxom | . 6. The method according to claimb5, wherein-the solvent of the
acetone comai ning solution is acetone optionally containing water.

(Example 4) Differential scanning calorimeter analysis (DSC) of acetone solvate
crystals |

The dry crystals obtained in Example 1, and dry crystals obtained by drying the
wet crystals obtained in Example 2 and Reference Example in vacuo at 60°C for
approximately 15 hours, were applied to differential scanning calorimeter analysis
(DSQO).

Figure 4 shows a differential scanning calorimeter analysis (DSC) pattern of
the crystals obtained in Example 1.

Figure 5 shows a differential scanning calorimeter analysis (DSC) pattern of
the crystals obtained in Example 2.

Figure 6 shows a differential scanning calorimeter analysis (DSC) pattern of

the crystals obtained in Reference Example.

(Example 5) Acetone content in acetone solvate crystals

Acetone content in the dry. crystals obtained in Example 1, and dry crystals
obtained by drying the wet crystals obtained in Example 2 and Reference Example in
vacuo at 60°C for approximately 15 hours, were measured under the following
conditions.
(Test conditions)

Detector: Hydrogen ionization detector

Column: The inner wall of a fused silica tube with an inner diameter of 0.53
mm and a length of 30 m was coated with polyethylene glycol for gas chromatography

with a thickness of 1 pm.



7. The nmethod according to claim5, wherein the solvent of the acetone
containing solution is acetone containbng 20% (wWw or |ess of water. 8.
The net hod according to claim5, wherein the solvent of the acetone
containing solution is acetone containing 10% (ww) or |ess of water. 9.
The met hod according to claim5, wherein the solvent of the acetone

cont ai ni ng sol Gplvom fempgrastrenz0 oot Aiminntes 510 Wedpy oaisihg s 18G°Cait er . 10.

The neth ccordi,ng. o claj , Wherein the solvent of the acetone
cont ai ni ﬂ%@fﬂ“&rtain_gr@%i‘ﬁn%ﬁte]tag&gé?@o%m‘ﬁ%g 2% (W w) or |less of water. 11.
The et hod accﬂﬁ&'té}gpéﬁtu‘fé:%dﬂsént %%%%@retng?%jﬁo&ent of the acetone

n . e nmet ho

containing solutio S acet one. according to any one of

clainms 5 to 1llDewbet enpaatatedoatstitampesnadded.20048. A met hod for
produci ng crystals according to any one of clainms 1 to 4, which conprises
the fol | owi ng SREEgagdtediym) a step of tritylation and DVMDO esterification

of olmesartan bfo.aikRoeholey SAhYnaBh ARAlILGR0LABI NG ML L 5 and (step

2) a step of precipitatrng acetone solvate crys Fity mesartan
medoxom mifutean t he reacti on m xture obtained in step 1. 17 14. The net hod
according to cé iLm 13, wherein the water content in the acetone sol vent
during crystal @r‘teré"i“bi]t'%lti on is 20% (ww or less. 15. The nethod

according to cOkmtins cotiBERI I HellEsHRE SimpRAE Ly I N the acetone

Vial internal equilibrium temperature: constant temperature near 80°C
Vial internal equilibrium time: 30 minutes

~ Injection line temperature: Constant temperature near 90°C
Carrier gas: Helium

Sample injection amount: 1 mL

As shown in Figure 7, the acetone contents in the crystals obtained in Example
1 and Example 2 were 6.8%. Since trityl olmesartan medoxomil has a molecular
weight of 800.91 and acetone has a molecular weight 0f'58.08, and 1 mol of the latter
corresponds to 6.76%, this suggested that 1 mol of acetone per 1 mol of trityl
olmesartan medoxomil was present in the crystals obtained in Example 1 and Example

2.

In contrast, the acetone content in the crystals obtained in Reference Example

was 0.4%.



solvent during crystal precipitation is 10% (ww or |less. 16. The nethod
according to claim 13, wherein the watlér content in the acetone sol vent
during crystal precipitation is 5% (ww or less. 17. The nmethod accordi ng
to claim 13, wherein the water content in the acetone solvent during.,
crystal precipitationis 2% (ww or less. 18. The nethod according to any
one of clA#S$ 13 to 17, wherein acetone solvate crystals of trityl

ol mesartan nmedoxom | are precipitated by cooling the reaction m xture
obtained in step 1 at 0OCto 25C. 19. The nmethod according to any one of
clainms 13.to0 1Acewhesedivateacatanef siofl wdinesarayshcdosomil. trityl gl rresa(rjt an
medoxom |, are eci pi tated by cooling the reaction m xture obtained in step
1 at 15C%to 25 ec@’gtaiﬁf}?éoﬁﬁiéf{%@ ? TRy eXBbis A patera capivalers wdig@et o 19,
wher ei n E}o'?}EP‘?QJrEWﬁbé&déﬁX-@Q}d&@staﬁéfﬁaé{ﬁﬁlhOd for producing ol nesartan
medoxom |, which conprises & step of renpving the trityl group in crystals
accor di nQ to afﬂneor}etadﬁaccbraimgstol:lalm 140r72\2h10H’hﬂnbﬁblpaﬂlem©qondiengtot o claim

21, whic I%l gure 1egsure§ 5% gffgpen i3 s?cramnbl%g clafgnmeterrgnalyms of the crystals.
4, The crystals according to any one of claims 1 to 3, which comprise 1 mol of

acetone per 1 mol of trityl olmesartan medoxomil.

5. A method for producing crystals according to any one of claims 1 to 4, which |
comprises a step of precipitating acetone solvate crystals of trityl olmesartan medoxomil
from an acetone containing solution of trityl olmesartan medoxomil.

6. The method according to claim 5, wherein the solvent of the acetone comaining
solution is acetone optionally containing water.

7. The method according to claim S, wherein the solvent of the acetone containing
solution is acetone containing 20% (w/w) or less of water.

8. The method according to claim 5, wherein the sotvent of the acetone containing
solution 1s acetone containing 10% (w/w) or less of water.

9. The method according to claim 5, wherein the solvent of the acetone containing
solution is acetone containing 5% (w/w) or less of water.

10. The method according to claim 5, wherein the solvent of the acetone cohtaining
solution is acetone containing 2% (w/w) or less of water.

11. The method according to claim 5, wherein the solvent of the acetone containing

solution is acetone.

12. The method according to any one of claims 5 to 11, wherein a seed crystal is
‘added.
13. ~ A method for producing crystals according to any one of claims 1 to 4, which

comprises the following steps:

(step 1) a step of tritylation and DMDO esterification of olmesartan in an acetone
solvent optionally containing water; and

(step2)a s.tep of precipitating acetone solvate crystals of trityl olmesartan medoxomil

from the reaction mixture obtained in step 1.



5. 23. The nethod according to claim21, which conprises step 1 and step 2
described in claim13. 17

14. The method according to claim 13, wherein the water content in the acetone
solvent during crystal precipitation is 20% (w/w) or less.

15. The method according to claim 13, wherein the water content in the acetone .
solvent during crystal precipitation is 10% (w/w) or less.

16. The method according to claim 13, wherein the water content in the acetone
solvent during crystal precipitation is 5% (w/w) or less.

17. The method according to claim 13, wherein the water content in the acetone
solvent during crystal precipitation is 2% (w/w) or less.

18. The method according to any one of claims 13 to 17, wherein acetone solvate
crystals of trityl olmesartan medoxomil are precipitated by cooling the reaction mixture
obtained in step 1 at 0°C to 25°C.

19. The method aécording to any one of claims 13 to 17, wherein acetone solvate
crystals of trityl olmesartan medoxomil are precipitated by cooling the reaction mixture

obtained in step 1 at 15°C to 25°C.

20. The method according to"iany one of claims 13 to 19, wherein a seed crystal is
added. |
21. A method for producing olmesartan medoxomil, which.comprises a step of

removing the trityl group in crystals according to any one of claims 1 to 4.

22. The method according to claim 21, which comprises the step described in claim
5.
23. The method according to claim 21, which comprises step 1 and step 2

described in claim 13.



