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The present invention relates to novel solvate crystals.

Background of the art _
Olmesartan medoiomil, which is 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 ndel 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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Patent documents
Patent document 1: Japanese Examined Patent Publication No. Hei 7- 12191 8

(Japanese Patent No. 208251 9)
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55, 1-91 (2003)

Disclosure of the invention
Object of the invention ~
It is an object of the present invention to provide novel acetone solvate crystals

of trityl olmesartan medoxomil.

Means for achieving the object

As a result of much diligent research, the présent inventors have found that
acetone solvate crystals 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 invention 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 i.n powder X-ray crystal diffraction. | ‘
' (3') The crystals according to (1) or (2), which exhibit a pattern 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 medoﬁiomil.

(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.



The present invention enconpasses the following aspects (1) to (23).

(1) Acetone solvate crystals of trityl jol mesartan medoxom |. (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 pattern equival ent to Figure 4 or
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containing solution . is acetone containing 10% (ww or |less of water.
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(13) A method for producing crystals according to any one of (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

(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 cohtent 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
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 according to any one of (13) to (17), wherein acetone solvate
crystals of trityl olmesartén medokomil are precipitated by cooling the reaction mixture

. obtained in step 1 at 15°C to 25°C.



(12) The nmethod according to any one of (5) to (11), wherein a seed crystal
i s added. (13) A nethod for prqducing crystals according to any one
of (1) to (4), which conprises the follow ng steps: ~ (step 1) a step
of tritylation and DVDO esterification of olnmesartan in an acetone sol vent
optionally containing water; and (step 2) a step of precipitating
acet one sol vat f byl r 1] reaction
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represents triphenylmethyl. DMDO represents the portion in which X is eliminated in

the structural formula of DMDO halide. Trityl olmesartan represents a compound

represented by the structural formula described in the figure below.
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Trityl 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'-[ 1H-tetrazol-5-
yl]biphehyl-_4-yl]methyl]imidazole-S-éarboxylic acid; |

Trityl olmesartan medoxomil: (S-Methyl-Z—oxo-.l,3-dioXolen-4-yl)methy1 4-(1-
hydroxy-1-methylethyl)-2-propyl-1-[[2'-[2-(triphenylmethyl)-2H-tetrazol-5-
yl}biphenyl-4-yl]methyl]imidazole-5-carboxylate;



(22) The nethod according to-(21), which conprises the step described in
(5). (23) The nethod accordi ng.to (21), which conprises step 1 and
step 2 described in (13). In thé present invention, ol nesartan,
trityl ol mesartan nmedoxom |, ol nesartan nedoxom |, ol mesartan nmedoxom |
dehydrate, trityl haI i de and DVDO hal i de represent conpounds represented by
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t he crystals of the present invention may be any of such pol ynorphic
crystal s T Irgithiop ta hess fo 1aps 5 ihaioire AP ytie ervetelsf Alityl 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 obtainéd 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 calorlmeter analysis (DSC) pattern of

the crystals obtained in Example 2.



The formof 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 cal orineter analysis, and there is no limtation to these so |ong
as they are acetone solvate crystals of trityl ol mesartan nedoxom |. Effect
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t he crystpéjﬂpg}g@haggxgrﬂ%gxanpl e 2. Figure 3 shows an X-ray crystal
diffraction pattern of the crystals obtained in Reference Exanple.

Figure 4 shows a differential scanning calorineter analysis (DSC) pattern
of the crystaks obt.ai ned.in_ Ex le 1. Figure 5 shows a

differ entl?ﬁgﬁtle soégﬁrﬁYlﬁé Oggﬁh&l?v@ﬁgﬁ anal ysis (DSC) pattern of the crystals
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Patent No. 5616599) or the like. : | 7
-Acetone solvate crystals of trityl olmesartan medoxomil in the present

invention may be obtained by the following steps, for example.

(Tritylation step) _

This step is a step in which trityl olmesartan is produced by reacting olmesartan
.with a trityl halide in an acetone solvent in the presence of a base.

Trityl chloride or trityl bromide is usually used as trityl 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 parﬁcularly 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 préfe}'able.

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

Upon completion 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)



A nmesartan as the starting material used in the production method of the
present invention can be easily producgd according to the nethod descri bed
i n Japanese Exam ned Patent Publication No. Hei 7-121918 (Japanese Patent
No. 2082519; US Patent No. 5616599) or the like. Acet one sol vate
crystals of trityl ol nesartan nedoxom | in the present invention may be
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This step is a stepin trityl“ol mesartan 1s pro y ‘reacting
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restrict éElM {%(Mhlandarﬁmefemb&n as triethyl amine, -diisopropyl et hylbftm ne, .
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tenperature in_the range of 0OC to the bhoiling point of the solvent, and
preferably at 2deeacigttemperature igBaipasBelady reswicsid, enbthegeactippis the trityl

' 4n the field of :
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step wthout isolation of the trityl olnesartan. 7 . This step is a
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step, and may also be added separately in the tritylation step and in the DMDO

esterification step.

The amount of water added to the reaction mixture is preferably adjusted in
consideration of the water content in the starting materials, reaction reagents and solvent,

- so as to make the amount of water present in the reaction mixture as a whole (the water
content in the reaction mixture) appropriate.

The water content in the reaction mixture is defined as the proportion (w/w)%
[or % (w/w)] .of the total water content (weight) to the total weight of the whole reaction
mixture, by totaling the water contents in the starting materials, reaction reagents and
reaction solvent.

The water contents in the starting materials, reaction reagents and reaction
solvént may.be measured using a Karl Fischer moisture measuring aﬁpar’atus. For
commercially available reagents or solvents, these may be calculated using the
measured values or sta.ﬁdard 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.



The reaction tenperature is not particularly restricted, and the reaction
is usually carried out at a tenperaturg in the range of 0C to the boiling
poi nt of the solvent, and preferably at 20 to 60C. In the present
invention, it is preferable for water to be present in the reaction m xture
inthe tritylation and DIVDO esterification steps described above.
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inab to 20 (VIteupbel BinR@B TS ubiall) DBESAR 98 1dr IcSs, b5t Brdf¥rabBLIE (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.



When the reaction is carried out under these conditions, the lower limt of
the amount of added water is usually 140 (W w) %or nore, preferably 2.0
(W w) % or nore and nost preferably 4.0 (wWw) %or nore, to ol nesartan. Wen
the water content in the starting naterials, reagents and solvent is nore
than descri bed above, the anount of water added to the reaction m xture may

be | ess. Acetdn® sHRBRIcrydtdls ¥na9fbeiptred.ilﬁtei-ﬂeQdJP}ll é&lcg&(ra\(/bw\%’@r%&'iné @es. and

preferably 18 (ww) % or |ess and nost preferably 13 % or lIess. In
consi der ataction ofixtot. h It maybe pyecimtateshiy adsing 2 swrabkeamoewdof veter &f theci ency,

it is prefer.abl .%10 (ww) % or |ess. - The anount of water added to the
reacti onrﬁ?c?f)ﬂrnéxuée'usual ly from1.0 to 28 (Ww)% preferably from1.0 to
13 (W W) % nor ghphreh@caieit fntRehcetéhel DIvkat diving &y ARCLBEISHatings aswipyy from
2.0to 10 Fw/w% to olmesartan. (Crystal precipitating step)

Acet one SO wava)er Jess.arefersbly % v/ ) prdess: mpne prstragdpisle (V) ioe 1958 ard pi t at ed
by cooli Ego%gﬁefgrgﬁgtj"/gﬂvm)oo Y&k (reaction mxture) obtained in the step
above. {

descri be cetone sol vate crystals may be precipitated by

concentrating dheeoslingt@nipatire s pricQably Xout € to 23°0TaMNd B rPpRerfly at ed by
addi ng a suitable anount of water to the reaction mxture. The wat er
content iffrreAétad®ene sol vent during crystal precipitation is usually 20%

(wWw or less, preferably 10% (w or less, nore,prefera SY% %v/vv) or
o6 ant et AR RRFTA s 3t vl 1 pRhueESrmol b BB REkL A O
is prefermadly CoomMOmbalkdGe camiddMRt for@iRfued @ahyref rom 15 to 25C. The
cooling time is usually 10 mnutes_or nore, and preferably 30 m nutes or

nore. Cool i ng Haprder &upnseipialethedesied cnstelehisigndy.dt ispptfetable tobe | n or der

to precipitahet jred crystals efficiently, it is preferable to be
stirred %1?@%%&1%1%?3?%13@. Precipitation of the crystals may be

initiated nat urPad:diyitdtinntoIﬁﬁxeré&ynalemayamdnititatddmatmhk’.somh:he reactor ainddt may
pr onot ed addition of a seed grystal. or addition qf. stimulati.on with
Ul tr avi ol4%0 Bipiatedor porhaiad BXdd¥ioaof aﬁ?e&rfrwaqumsgw&n# SHRBlaHRt or

surface Qi Meraliok® wabeldrt th@&haficabstfasisd %ssltu%tnd SffhEfatBPl B ePHee
| s 5% (W W)

wat er content in the acetone sol vent excee Acet one

sol vat e dikgst Aldditph af pisegd crybtakis prefarablesdlasoathe waten cohienfpndbeanetdngvent i on

may be produced by t f olJ owi ng net hod, independently of the production
met hod c& vreflg"?’?sfﬁgqsr#ge/gg‘f’g”s descri bed above.

_ Acetone solvate crystals of trityl olmesartan medoxomil in the present
invention may be produced by the following method, independently of the pfoduction
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 preferably acetone optionally containing
Water. Wafer may also be added after dissolving the trity] 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.



Acetohe solvate crystals of trityl ol nesartan nedoxom | may be produced by
di ssolving trityl ol nesartan nmedoxom l;,0r a salt thereof, produced by a
known nmet hod, in an acetone containing solvent, adjusting the pH, =
concentrating the solution. mxing a poor solvent, adding a seed crystal,
and the like, to bring acetone solvate of trityl ol mesartan nedoxom | to a
super sat ur at ed peé@pieation Jriie é’r?ﬁh'l's Wb SRl tatddHatd: AP H RE ?é,%l'cfyrt;?ﬁqgma o
The acetone containing solvent is preferably acetone optionally con¥al ni ng
wat er . Walserbenmiiatgdaw ppemawd byl additien ofiasewl ariystgl arladditiontof stimbilatisar t an :
medoxom |_.i.n acetone. The unt .of. water i cetone i s not

particul a lltlg/uﬁrggltoﬁt HEE %romF%ﬁﬂlcggs Wur]Ptéori by %@Bﬂigé)r}r@%rﬁéct%%ﬂr?aﬁfa 8EMSi t ati on
of acet ongesolAdaitRnwskad srykal RPrefbraBldbivi@the aRuhSofUsda! ih¥heR%dn/ W) or

| ess, preferably 10% (ww) or |leSs, nore preferably 5% (ww or |ess and
further pebrBYaisEgdsSde (W) or |ess. 10 Precipitation of the
crystals may bl nifi I i al so be
i ated o proverblsaith AN hauldiehl blfeptERol al o Mg G L

sti mul at icarriedi dubifileteamiyol et waves or mechani cal stimul ation by rubbing of
.the reactor su&iace or. the like. Addition of a seed c s%al i.,s preferable
when the anmount °bF*aBRIEraCFIPNE AR VAESTHALS B3V \Peprec s5ofVingyrityl

Pr ocedur esimediin dBkbafllit SLAGHY. ad BANG SBLAN bABuANE WER8MS BB, FaRP De
carried out It necessary. For exanpl e, acetone solvate crystals my
be preci pongngdndyordiessating ergobling thle solutiesar t an nmedoxoni | in acetone,
adding a suitahl e anpbunt of water to j ust .the water, content., and
concentrating ?Pr Eﬁw#ﬁ’ga‘:?{?éle SYVeEc %ﬂé may be pr%b‘?ltaggga% isolipe Xk sol vat e
crystal s Jra¥sab@n Bicaok &l ah ackténe eﬁllid?c%ﬁ&éﬂtﬂwn% bt EddlingthesoMitig) medoxom | in
acetone and concentrating or cooling the solution. = Al so, for

‘exanpl e, acet orfdsedpretample. psetanassokeae prysiglsaniypbe preeipithipd iy sléssblvingg trityl
ol mesart il Walle 0% of .water and
concentrgﬁpﬁgggégﬁ%%VFﬁaaﬁﬁi9@%?%@?%ﬁbﬁhﬂﬁég@%k%%%y%ﬂg%f%i‘%?gﬁdcrystals
may be i sohadnedtiby of ¢ddlihatthosolutbmint ri f ugal separation or a- gradient nethod,
for exanple. T&;gi sol ated, crystals may be washed with an agpropr.i ate

sol vent as necdd€@FsFipitated crystalsgray,hedpolaigd bo dtlBatéons seryrifugabyapatatips or g

sol vent : , ., et at e,
SHER4iB% MEh&d, fof Jta%gﬁé. Tt?eqpélgiga'}%%sﬁaéfﬁlﬁégg%vasﬁcldh%ithQﬁ;

&
tol uene, acetonitrile, ne acetate or be used, and it is
pr ef er ablappuogtiete solventstrmeessaynt ai ni ng wat er . The isolated crystals

may be dried usually.at a.te rature of 1Q to 100C and preferably 30 to
50C, until _the%u\%?vﬁﬁtfm%g%%%egg%gv egﬂ?’f%%@“ﬁ?ﬁﬂgtsaﬁﬁs‘ﬁqﬁﬁ a_B‘?l_’the crystals
nmay be casdpréshnolhcdtond, BgyPh&EREGEIuBhe, AcEBiGIE ANEhT HER tadS 05dthdrGRayd6d  OF
cal cium chloride, or under reduced pressure, as necessary. The

dried crysthland ey prsderably over ar@ceibBOENABINStWAEr- unt i | t he wei ght becomes
essentially constan sua

namidi ty of 200 oyt STt b as IR Eifeiur 83 RIS Sna s
rel ative daekataBiyt 30 @f50°C, until the weight becomes essentially constant. Drying of the
crystals may be carried out in the presénce of a desiccant such as silica gel or calcium
chloride, or under reduced pressure, as necessary.
" The dried crystals may be allowed to absorb moisture until the weight becomes
essentially constant, usually af a tefnpgerature 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 trityl olmesartan .medoxom.il 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 scamiﬁg calorimeter aﬂalysis

(DSC), respectively.



50% to 80% Acetone solvate crystals of trityl ol nesartan nedoxom |
in the present invention nay exhibit pattern equivalent to Figure 1 or
Figure 2 in X-ray diffraction and that "equivalent to Figure 4 or Figure 5
in differential scanning calorineter analysis (DSC), respectively. 11

In the present invention, an equivalent pattern neans a pattern which has

Acet one sol vat o a1y BeSRL ey o BEITICR plenl bl oRAPRR I bt P ont

i nvent i orsigmifiteait differenwle imfhedetivioeoffier mainmpebkof trityl ol mesartan nmedoxomi |
inadry form Aceton% sglv te crystal s, of t,{jtgl ol nesart an :
medoxom | in t HEGRESRERTS GYEas P05 HItReg mse gdoxemnik 15 the PRSIt an medoxoni |

by a det rip{thidhic8Rait BRol 8f ﬁeﬁﬁ’l_e%fe% %g&g\rggg% Polidelshr¥dn AERKRMil iy fet hod for

produci ng ol mesartan nedoxom | | t 1nvention conprises a’step in
. whi ch ol fesartan nedoxomi| is produced by applyi'ng acetone solvate crystals

of trityl ol mesartan doxom |. o ined in the steps described above to a
detritylation £°§ O.nelsquViale %[y:ft%lépgfrﬁ) lo(?elnleﬁ@aﬁlrragmﬁllwgﬁ? PS5 hat  novel
acet one salahiibf redyyisd @nver@dd fordli¥dartah MREdkbAN byRARX@WdtioasRpUs 8Epas t he
starting material ina detritylation step. The detritylation step may be

the met hd@maEes tHEY eroup)f of hemathor dor ratesing alessassn medoyomibintheocunent 2,
Non- pat e e&ﬁf:ﬂo?ﬂionlco%prﬁgp_ E\@%ﬁp&hféﬂ% iafr e%'agofnh 1§§ oﬁﬁéed yticularly
t hereto. %y va y 3

restrict SI ng acétone so e cr S or trityl
ol mesar t applystpacemie solvateheyqile sénityl slnesirtanmedoxanslystitdiaed & thasepsredi at e,

hi gh- puri I artan doxom | with reduced contents of inpurities or
anal ogs _rf&%crgﬁgeﬁf’%ﬁj@eﬂf.ﬁﬁﬁiﬁt’ioﬁﬁffﬁ t ?te‘é agﬁatgwé]fé}ggprm EVEBeEES are
reduced ifCkugd8iont b1vakaTRAs oﬂr@%@%aﬁ%&kaﬁg%é %ldrﬁgq}@(ﬁmihgi " the

dehydrat e. o When high-purity ol mesartan medoxom | obtaine
present imatentliioa detritpletion stsp.a Teddaatmation tépemapbage methoddeseabédin, based

on vario condi.tigpns . i,ncl udi ng, pat.i ent s ns, .age, body weight or the
Vi ke, ThdOhgRaRle. dritsns deCupmcns 1Hpatent CP‘HSX@#E’P&?&’@@%‘?‘“@&Q‘ in oral
admi ni Stgﬁién@ﬂocdrﬁedﬁQYarﬁﬁt . parti@lilsfly (E5t8éed BREt0.0. 01 ny/ kg) as the | ower
limt and 10 [ kg (preferably 1 ng/kg) as the upper limt per day, with 1

to 6 tines of S aqetanesalvategaystele o ity hejmspartanemedorpmolip the present  When

used for . aul 4t ]S Usu i ni e rall. 5:10,40 ny

dosage orlgRerioifas a BBc ilerk S Reblp B8RP Do SR EfEBO Bt Wb a5k

sel ect ed dontntsofimpudiflesnar,an2@gsrmagivd pd6iured.i SThdimpurisiee beghaldg@lWwhosonce a

day. A medi canpnt conpri sing high-purity ol mnesartan nmedoxomn | :

obt ai ned ORI FedEst InhvderdPr e eaﬁlméﬁ%rfa@énﬁﬁm Bahiedxamidr tr eat men

of hypertg@pasiqn or diseases derived fromhypertension (nore specifically,

hypert ensi on, cardi opathi es [angi na pectoris, nyocardial infarction,

arrhyt hm a, carWherchighipudteoloresartandhedoxoypbotitaiophir the piemténaintidh seases
renal scler.osis

o1 abel | DoRREoRALk SRR PRONELY eof L enal SelereR Sl
the |ike.patient symptoms, age, body weight or the like. The dosage differs depending on the
syrhp'toms, 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
dosage once a déy, and most preferably a tablet comprising a do'sage selected from 5 mg,
10 mg, 20 mg and 40 mg is administered orally 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], -



Exanpl es The present invention is explained in nore detail through
the foll owi ng Exanples or the liKke, anﬁ the present invention is not
limted thereto. (Exanple 1) (1) Tritylation and DVMDO esterification
reactions - After m xing

4- (1- hydr oxy- 1- et hyl et hyl ) - 2-propyl -1-[[2' -[ 1H-tetrazol -

yl ] bi phe : [ (R - acetone (210
m), 1, %I(qjlclﬂgﬁ%@ﬁ%@%{t%,dﬁ%%ﬁ’n@%@%ﬁ@%hﬁ%@%ﬁ gél%glegas dtri phenyl et hyl
chl ori de ceHBE)vas@Baridisagjss [wertnal (nfartion pr mdaraldubad)rﬁlage]aoeﬂmﬂﬂxe( 30 nmL) was
‘poured into the m xture, and the reaction m xture was stirred at 48 to 52C
for 2 hours. Then, water (0.9 nlL) was added and

4- chl or onBlafyplesd- Met hyl - 1, 3- di oxol -2-one [DMDO-C1] (18.5 g) was poured in,
and the reaction mxture was stirred at 48 to 52C for 5 hours. (2)

bt ai ni ng crudd h@rp}@@aﬂ igvettionrig cyﬂlambdmsmpt@dﬁtmbﬁhmhthe {ddlostizge sol vat e

cryst al S)tham les qrd tﬁ‘ fl @ ﬁlerp?gs%lr T a'errl]t}onllg ngt ] III’?@E&: ﬁ\SFe d to 20C to

precipita %0 minutes, and water
(96 nmL) was .added dr OpWI se over a period of 25 m nutes, and then the
reaction mxture was cooled to 0 to 5C and stirred for 30 m nutes. The
preci pi t AE&#MEle Rt als were filtered out and washed with acetone-water (150

m.), and (Pt Tﬁfﬁﬁtﬁrpinﬁﬁ??‘lﬁ) eliedi dg%}ll[;%qzchﬁgé)xo- 1, 3-di oxol en-4-yl ) net hyl 4-

(1- hydroxy | - met propy (triphenyl nethyl)-2Htetrazol -5
-yl ] bi pheny1- Afydr nmisinigyA4-{ 1i- hrydiaxpllen&hglarﬂyb)xgl-batpgl-q-EWZ'{ﬁH{getramer-é- obt ai ned.
These were,then ied in.,vac at_ 60 r a X1 mat el urs, and the
dry acet SHb Ryt TSR’ sety s ERbaR i dectont €L 13 (D

Tri ' tyl at '@&a@ﬁ?cl@bﬂﬂ}’-ﬂlﬁﬂb&:‘n@ ?E)BQJ] (29@%? h@d‘ﬁ?henylmethyﬁﬁﬁlgﬁd@‘[?@@(él

4- 1hdrox§§l-rret | et h & Htetrazol - 5-
yl ] bi pheryd. ﬁgyl‘}’fﬁelt(ﬁ;ﬁlr}i W@az eda@d@actbwganLhwadp@n@@uk@)he migétrone (4630

L, 1,8- d| ablc 0]-Z-u 610 L), and Inethyl
chiori de 3 re(‘%‘ é‘;‘s‘i (X)é%é?"?‘? ‘f%e V%EBEL%% oWy %kc‘i‘f?eré@gé“

pour ed lrwa:s ddaed Bhad-dhBroraétHyl- SLéetig- 1r£a§>txbpn-oﬂbmmmox@f(1%tsgmﬁb at 48 to
52C for 2 hours. Then, water (20 L) was added and

4- chl or orpeurdsyin. Bwdrthe t‘ﬁ}lpthn Rixtisxwds-2irrsd et #ONDERClfor 6 dodrsL) was poured in,
I S AR L TR R o X A
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 th) was added dropwise over a

périod 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-yllmethyljimidazole-5-carboxylate (57.83 g) were obfained. 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) Trtylation and DMDO esterification reactions

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



After the reaction mixture was stirred overnight at 15 to 25C to
precipitate - crystals, water (2170 L),,was added at 30C, and the reaction
m xture was cooled to O to 5C and stirfed for 30 minutes. The precipitated
crystals were filtered out and washed with acetone-water (3360 L), and wet
crude acetone solvate crystals of (5-nethyl-2- oxo-1, 3-di oxol en-4-yl) net hyl

4- (1 hydrtﬁé Yea%[ W&%&n@v@él shir%d g{ %)H %2’]"(#0?2%%ﬂrsyl Thﬁ% tVFIat?r (20 L) was

(triphenylne tetrazol - pheny

i m dazol exdBed aidsylosdrrethii3Behekig)- NBdﬁ)x@bR@nB@DMm@&flﬂfﬂﬁqg vRsamta) (1)
Tritylation and DVDO esterification reactions After m xing

4- (1- hydrl@xayldfh%ﬁaﬁmrbmﬁw)e ‘QﬁspfﬁlﬁfGQIat 48 (q Z°qferd theursazol - 5-

| ] bi ph t, aci 5300
)P A Dt e 8 6 P s R R o B e e e TR ey
chioride [TPC] Afef@hd@hctiROabane v(al:‘éﬁrrbd oV gRO B Ekol 23PQ th bﬁ:ci’ﬁlt)éfeure and
water (14 L) was added, and the reaction m xture was stirred at 30 to 45C

for 1 howrysials waten(2270 hBwasadird a4 36°C, and thesreadtivermixneat evas c2dled Jo (s added
at 10 to C and 4-chl rorrethyl | -1, 3- di oxol one Cl] (316
L) was po"% &ead‘% ﬂ”e% Heruéeéctl ﬁpmciﬁmeé C\V%?éﬁﬁvefer@]&erﬁ‘?o‘%‘m R for 3
hour's andyfigRcHe- «}a‘%extesé@@)f&a vaet%rda@%aoné QIvER LA 931!#%%1 ystal s of

trltyl ol nesartan nedoxom | ter the reaction m X s stirred
over ni ghtoxatl ,28iaxoled2Ey)methyt 4((221416rdx)y lwa@tla/élfdbwl) Btpropy@; 1-HAd2t he reacti on

m xt ure sti.nr 5 1to stals a en cooled to
0 to 5C a”h§{‘¥‘ @8“?%‘?‘]* ﬁi?&béq‘egﬁﬁg %B‘ﬁ ’Qf‘é&ogﬁﬁrg‘i”gﬁ%re filtered
out and wasékkk)Wérb oB@aicane- wat er (3420 L), and wet crude crystals of
(5-met hyl - 2- oxo- 1, 3-di oxol en-4-yl ) met hyl 4-(1-hydroxy-1-nethyl et hyl)-2-
propyl -1-[[2'42-(tri phenyl met hyl )-2H-tetrazol -5-yl ] bi phenyl-4-yl]nethyl]im
dazol e- 5- 1460 kg) were obtained. 14 The dry crystals
obt ai ned In?e'i&ﬁéﬁx%?l and dry crystals obtained by drying the wet crystals
obt ai ned (ith Enﬂy’rptlicm éi‘lddDMERéf:aeléﬁmioExeacﬁbﬂsi n vacuo at 60C for

approxi mately 15 hours, re red. by wder X-ra stal diffraction.
Figure 1 shows Adﬁ%Y“?lévlgc% ro’ﬂY TW%EYIF@HBD%P’EOQVH([&‘E 't‘?,‘F%Z@}('é'I s obtained

in Exa”p|)§b1phen 1-4-y1] meﬁi)@%in?da%ol%m%b@x)%cra@iﬁ I_f?f)a %%ﬁlacabﬁé (5366 Lon gattern of

the crystals ob ained in shows"a X-ray crystal
di f f r act idierapmyelel>4.01- 7{lhée®ff1?£DBKH (@bt k) areiirlpherﬁérhemehdéorﬁim[rﬁﬂ(ﬁ ( Exanpl e

ga y?t fa}c gr(g% 1(8, ace onertll 48 LS: %‘Ja(s? li)logr%h ?nrto nal Yx%ure a QSCa)[ercsz i? g&a(s) ggde%l?zlir\l/cfi te

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 pouréd in, and the reaction mixture was stirred at
28 to 32°C for 3 hours and then at 48 to 52°C for 3.5 hours. | |
(2) Obtaining crude crystals of trifyl olmésartan medoxomil

After the reaction 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 cooléd to 0 to 5°C and stirred for 30 minutes. The precipitated
crystals were filtered out énd washed with acetone-water (3420 L), and wet crude
crystals of (5-methyl-2-0xo0-1,3-dioxolen-4-yl)methyl 4-(1-hydroxy-1-methylethyl)-2-
propyl-1-[[2'-[2- (tr1pheny1methyl) 2H-tetrazol-5- Vl]blphenyl 4-yl]lmethyl]imidazole-5-
carboxylate (1460 kg) were obtained.

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



The dry crystals obtained in Exanple 1, and dry crystals obtained by drying
the wet crystals obtained in Exanple and Reference Exanple in vacuo at
60C for approxi mately 15 hours, were plied to differential scanning
cal orimeter analysis (DSC). Figure 4 shows a differential scanning
calorinmeter analysis (DSC) pattern of the crystals obtained in Exanple 1.

Figure 5 shows i ,al. | | orj et er anal v.si SC) pattern
of gt he crystal Sﬂg?{%ﬁﬁé@ﬁ%%ﬁ@%@@%ﬂﬂgi andc{rry?ﬁy&f?se&é%%cgaég iflg 8 :
di f f er entwalcrgeansbiiiged al Bramipik elandRefatehce K-atple RAtdcas Bt efocifae crystals

obtained in Reference Exanple. (Exanple 5) Acetone content in acetone
sol vat e c@PpExxanately 15 hours, accse Basuseshbepewiler X-nay etystalediffsrctips. obt ai ned i n

Exanple 1, and r bt aj - [ Vi the.wet crystals obtained in
Exanpl e 2 and Igei%&eé?gﬁég&%&z(ng%}ecﬂ%ﬁ\%@ﬁ%g%%p @Pg?‘ea?byﬁfa&imlf%ﬂfl 15 hour s,
wer e neadinaetplender the foll ow ng conditions. (Test conditions) Detector:
Hydr ogen ioni zati on_detectqr .Colum: The inner wall of a fused
silica tube wi &th%ziSﬁ%Faai-éﬂwal&ﬂff@%en Rettoam a1 Becaisilnoringdinm was
coated whpal yethyl ene glycol for gas chromatography with a thickness of
1 um 15 Col um tenperature: 50C for 5 mnutes, followed by

rai sing to 180Cigure 36w A X-maydrystdl diiffigpetion p8GEh bHthe Srysiabuotesined i et

t enper at . _Constant, tenmperature near 200C. Detector tenperature: Constant
t enper at ﬁ{egerﬁg%e;f%‘

(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
(DSC). '

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 obtain_ed' in Reference_ Example. :

(Example 5) Acetone content in acetone solvate crystals

Acetone content in the dry crystéls 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 hdurs, 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.



Carrier gas: HeliumFlow rate: Adjusted so that retention tine of acetone
is approximately 2.5 mnutes. Split raﬂ' 0. 1:5 Qperating conditions of head
space sanple injector Vial internal equilibriumtenperature: constant
tenperature near 80C Vial internal equilibriumtinme: 30 mnutes Injection
line tenperature: Constant tenperature near 90C Carrier gas: Helium Sanple

line te _ . near 90C Gar san
i the oryetal & QBT RERCTr S0 A T A FURNCE ol DS SERCG TOC TV )

ol mesar t aro°@edin afd holdig o2 1 8TACEfubakinweisght of 800. 91 and acetone has a
nmol ecul ar wei ght of 58.08, and 1 nol of the latter corresponds to 6.76%
thi s suggest ed InlsatenipenasireoConsatt terepgraturelnga LOGTC.tri tyl ol nesart an

medoxom | was esent in the crystals obtained i anple 1 and Exanple 2.
In contrast, tHeSEUet GHRCRGHEE ‘%ll?sfaﬁ_t fql?épeé?tk}@t“&?%?%%ai ned in Reference

Exanpl e was 0. 4%ried SasCHeliiR
. Flow rate: Adjusted so that retention time of acetone is approximately 2.5
minutes.

Split ratio: 1:5

Operating conditions of head space sample injector
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 of 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%.



1. Acetone solvate crystals of trityl ol nesartan nedoxom|. 2. The
crystals according to claim1, which hibit a pattern equivalent to Figure
1 or Figure 2 in powder X-ray crystal diffraction. 3. The crystals
according to claim1 or 2, which exhibit a pattern equivalent to Figure 4
or Figure 5 in differential scanning calorinmeter analysis of the crystals.
4. The cryy ﬁﬁgs according to any one of clains 1 to 3, which conprise 1 nol
of acetone per 1 nol of trityl olnmesartan nedoxoml|l. 5. A method for
producing crystals according to any one of clains 1 to 4, which conprises a
step of Hrecipltatln gcetone solvate crystals of trﬁtyl ol mesart an

I

medoxoni 11-f r omF5 RESL AL S PhITHY AmetaTiagmeoxpmy ol nesartan

medoxoni 12 6. THReryRibadorREOIAIRh | OwkikRERR;Bit a\yaﬁéﬂeautv*aen%l Fﬁ%&fe of the
acetone containing solution i$ acetone optionally contdining waté 7. The
met hod aclcorkigerg 2tio powdemX5ay whystaddiffra¢tonsol vent of t he acetone cont ai ni ng

ecording o e Tn s IR BRI Kol Uheh ERBedl ke sasiblenhiing ™ O

sol uti on Figureedr@gure 81 diffiréidial 0%nbitlo\WhloImdt@ShaBkis WALHRS crystils. The net hod
according to claim5, wherein the solvent of the acetone cont ai ni ng

sol ution 4s acdtssersidnacseringtosmyauew claimg &de 3 ophighcamprise bmotRE et hod
accordin jof the acetone containing

sol uti ongei ét%agét@l]olnmgglc% |lﬁ)?1ﬁe§ag§/1?r\%lf%§5ﬁn | ess of water. 11. The nethod
accordi ng.to clﬁamast}tbd fmmméumng by seatsl acemtdufgftotahe oae ef cagncbtut Aiwticly
solution is acet The net hod a]ccordlsﬁé g r’i one of clains.5to
11, wher éiompalsgseaeﬁ%Pt/grﬁaplt?tglga%fame solygte caysils Ay merasan arsdgxemiist al s
accor di NgrdR aﬁ@b’et@&ecdﬂtalﬁh koMitidn Bptr | MMeEPrah HRIkSER. L he fol | owi ng steps:
(step 1) a step of trityl a i on and esterification of olnmesartan in an
acet one vl ventThepedtherbddeordingitoadlaimy wherein theasedivent of the acetone containing

solution is acetone optionally containing water.

m)

7. The method according to claim 5, wherein thé 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 solvent of the acetone containing
solution is 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 containing
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

(step 2) a step of precipitating acetone solvate ct'ystals of trityl olmesartan medoxomil

from the reaction mixture obtained in step 1.



(step 2) a step of precipitating acetone solvate crystals of trityl

- ol mesartan nedoxom | fromthe reacti orbn‘i xture obtained in step 1. 17 14.
The net hod according to claim 13, wherein the water content in the acetone
solvent during crystal precipitation is 20% (ww or less. 15. The nethod
according to claim 13, wherein the water content in the acetone sol vent
during cryyst al Re) bR d 9 _ '

accordi nng o] C|%%?T1&é{1§(%& %\éhcg%?%ﬁt%%r@mg%weéég%%ﬂeeﬁ\'?étfrnco'gn%en ! ?31;2@1? gEéethE%I vent
during crspbeai dyimgairpstdl greadpitation392¢(wWywpoer lessss.  17. The net hod accordi ng

to claim/l13, rein the er content in the acetone solvent during
crystal g eci Bﬁ?’ﬁﬂ%hoc{]%cc\é%TWal& ’é@??eln%.wq{ﬁre‘:%“ﬁﬁht GEYPE ng to any
one of clsgjveht ddinoQrystal provisitRion iAE@LIRBV P @t e crystals of trityl

ol mesartan medoxom |~ are precipitated by cooling the reaction m xture

obt ai ned:1i6n st dfie meshoda@cowliRsi. claingl 3, Phereie theodatacemtalit frgthe acetoye one of
clains 13 ' -wher ei;n._acet one .sgl vate, crystals of trityl ol nesartan
medoxom ISoyrglétlaypurnengicast%%{tpé%in%@a%ggé ?U{i’éwt/W%orr%ésct»i on mxture obtained in step
1 at 15C 170 25Qhe ZfhodliRorBhd@tIAGCTY, itiRekih theaRdte Ot iCihdiat®ods to 19,
wherein a seed crystal is added. 21. A nethod for producing ol mesartan
medoxomi SOIVgRY QRINESHYTA PERCIRItation ps B0 (WéWhOT 1§85t he trityl group in crystals
~accordinggto a i: : . di claim
21, “whi on Ssompr rs SRl s Eo R0 e R of s [0 LR IWIBASER0R Bk

accor di ngrystals bfrityl 2lmesdnian Imalorpmil sesspstiptattd by dosiiggth? rebedon iniedrd N ¢l ai m
13.

obtained in step 1 at 0°C to 25°C.
19. 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 15°C to 25°C.

20. The method according to any 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.



