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METHOD FOR PRODUCI NG HI GH PURI TY PRASUGREL OR
ADDI TI ON SALT THEREOF Techni cagl. Fiel d The present =*is9159%
invention relates to a nethod for producing

high-purity prasugrel or an acid addition salt ||

ool Backgrauna”s: eqgpguge oo e SUAANIN
Prasugrel and pharmacol ogically acceptable salts

thereof are known to have a platelet

aggynegaicey FUW}@OEU@H@? 24: F%&ﬁ@k;ﬁ%rgn%q ACID

active ingredient of a ne |C|ne
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~antithronbotic or amMbpenioN Sa1goeamtREOEIPO6- 41139 or

JP2002- 145883). However, the use of prasugrel or a
phar macol ogi cal |y acceptabl e salt thereof as a
medi ci ne has required a technique for producing the
pAadhudgeadFiedd a phar macol ogi cal |y acceptabl e salt
thereof at a high purity. -2- W96/11203 descri bes a
net hod ThepresanbHyentien wlaiesuigraanetbed for phadunimgdiiglypestly|pyasugrel
acc & g sal t theregf I n addition, JP2002- 145883
d8§ e addjtionsaltiBarepbr produci ng prasugre
hydrochlorlde or mal eate, which involves reacting an
acid mﬁth free prasugrel. However, neither of these
Pab e nts describes a nethod for decr easi ng

t he by pro uct OXTP.

The compound having the formula:
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1s known as prasugrel. Prasugrel and pharmacologically acceptable salts thereof are
known to have a platelet aggregation-inhibiting action and are useful as an active
ingredient of a medicine (particularly, an antithrombotic or anti-embolic agent)
(JP06-41139 or JP2002-145883). However, the use of prasugrel or a
pharmacologically acceptable salt thereof as a medicine has required a technique for
producing the prasugrel or a pharmacologically acceptable salt thereof at a high

purity.




Pat ent -Docunent 1: JP06-41139 Patent Docunent 2:
JP2002- 145883 Patent Docunent 3: W96/ 11203

Di scl osure of the Invention Problens to be Solved by
the Invention An object of the present inventionis to
provi de a nmethod for producing high- purity prasugre
or an acid addition salt thereof by reducing the
content. of b products such as OXTP. Means to Sol ve

the Pr W%%syz,&% dgsqribes p mneghtod for preducieg prasdgrebonn a
AP Bip Geichly tarepatle R Wi {maddion. dReousr145885 describes &
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bynefHdadUEdectERgithe bGrdd@subkapt prasugrel

hydrochl oride to produce high-purity prasugre
hydtenichbmeite! : JHoe-4anesent i nventors have al so found
that the recrystallization of free prasugrel '

c Batenti PDoquneOXTHAPRAN21458R3e t he content of the

by- product OXTP in the resultant free prasugrel to
p¥@6&%@9¢ﬂ1ﬁﬁ%ﬂﬁWQ%@“lﬂﬂée prasugrel . Thereby, the -
present invention has been acconplished. According to
the present invention, the peak of OXTP (the substance
m&ﬁgcg rgiﬁ ion.time of 13.02 or 13.76 minutes in
FRGUHOSS 9§ e M¥ifst ance with a retention -3- time of
1 . M) in.Figure 6) in liquid
c%?%%gggﬁ}ggﬁémaggqégggkpvnlreduced conpared to the

peak o 2 : L. Br rel. and.an .
e d o TEER R PRSE SRS TRSE ol R fo P00t high-
aparit) 9edsB g UBSIAREEadifidh It BEEHE LR el -
36,700 3884 or 55 40 minaten I}%ﬁmﬁiogﬂtrﬂgggﬂ%rCC’f’ﬁegt 5oy
apdogesshsw @ Bhce with a retention tinme of 26.13,
35.52, 37.45 or 50.37 mnutes in Figure 6) in the

chr omat ogr aphy. '

Means to Solve the Problems
As a result of intensive studies on a methlod for producing high-purity

- prasugrel or the hydrochloride thereof in which the content of impurities such as the
by—produgt OXTP is reduced, the present inventors have found that an acid can be
reacted with free prasugrel containing OXTP to make an acid addition salt to reduce
the content of the by—'product OXTP in the resultant prasugrel hydrochloride to
produce high-purity prasugrel hydrochloride. The present inventors have also
found that the recrystallization of free prasugrel containing OXTP can reduce the
content of the by-pfoduct OXTP in the resultant free prasugrel to produce high-purity |
free prasugrel. Thereby, the present invention has been accomplished.

- According to the present invention, the peak of OXTP (the substance with a

retention time of 13.02 or 13.76 minutes in Figure 5 or the substance with a retention



The present invention provides a nethod for producing
hi gh-purity prasugrel or an acid addition salt
thereof (particularly, free prasugrel or the
hydrochloride thereof) in each of which the content
of OXTP is reduced; high-purity prasugrel or an acid
addition salt thereof (particularly, free prasugrel or
the h drochlor|de thereof) obtained by the production
né’ﬂ?o%( Bt an Freyrposintiquid ¢pemetogaplay es gatly
‘f %%actlc %% eutlc agent for diseases caused
Ui OHERATS fq 8f ‘) eaefbﬁlf P8AUA §ukSRRCR irgpragngreltapd an acid

d [t th f
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hlbglr'%@g{lér ??;’, 8%&(2252;}4}92-[1 ngr%g grgt‘%g}e 59 %ﬁ t%P%lﬂgchélststance with a

t Resedn @bt 26 arslsy, 3'f ﬁ?@r 9('5 3% Hgﬁlﬁlss 191%1&&]‘@6 in the
hydrochl ori de thereof) for the purpose of°produci hg a

phlaomacewiphgal conposition; and a prophylactic or
t herapeutic nethod for diseases (particularly,

t hr onblsd presant irpebidr moyided b atethddviot yﬁéﬁuQQMh%ﬁﬁW Pésugrel
to warm bl ooded aninmals (particularly, humans)
pﬁ%@h@fé@ additen salothprsef (pasicutolyt feapragugel or the hydrochlonde
pag cologically effective amount of high-purity

Qg '81cagh obwhishithe couant PHRXIA) is redueeds di gh-purity prasugrel or

t( Erg t:lcté% Céfél?}r | gélb (rggeg r as [y, g’ﬁg ;Jgatsggep%]dtilgggrg%hgﬁdx thereof)
| hyd hl d
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di ssolving free pras gre cont al ni Ng 45 95 f

seintiing AkthiaH Gungy Frielona bk o hidaalfiof @512 gg&%’glf K%trtlj]cuéarly, freé

dropwi se to the solution for reaction
f pesygrddu chalgydoasergtetherbyiiao ah haivedigragiete 667 d R high-purity

! }t)reasr{llg(rgl)or an acid addition salt thereof (particularly, free prasugrel or the
hydrochloride thereof) for the purpose of producing a pharmaceutical composition;
and a prophylactic or therapeutic method for diseases (partlcularly, thrombosis or

“embolism) which involves administering to warm- blooded animals (particularly,
humans) a pharmaceutical composition containing a pharmacologically effective
amount of high-purity prasugrel or an acid addition salt thereof (particularly, free

prasugrel or the hydrochloride thereof).

The present invention is as follows:

(1) A method for producing prasugrel hydrochloride represented by the formula:



wherein the inert solvent is acetone; (3) Prasugre
hydrochl ori de containing 0.7% or |ess of OXTP
produced by -a production nethod as described in item
(1) or (2); (4) Prasugrel hydrochloride containing

- 0.2%or |ess of OXTP, producéé'by a production nethod
as described initem (1) or (2); (5) Prasugre

hydr ochl ori de contai ning 0.09% or |ess of OXTP,
produced by a production nmethod as described in item
(1) or (2); (6) Prasugrel hydrochl ogide containing
0.07% or | ess of OXTP, pr@uxx y a production

net hod as described in item (1) or (2); (7) Prasugre

hydr ochl ori de cont ai ni | ess of OXTP
produced by a & ) oescribeg in item
(1) or (2); ) e char erized
by cont ai O ) Prasugr el

hydr ochl gri de cha [ nt ai¥ ng 0. 2% or | ess
oft3 (10) ﬁiasugr hydiFochl orr'de characteri zed

by contaiNai ng 0.09% or. hess of OXTP; (11) Prasugrel
hydr ochl o+ de characterized by containing 0.7% or |ess
of OXTP; (12) Prasugrel hydrochloride characterized
byitb @rrediceil ngntentGEXGTP | cesprizing @Bl vingdfred grajughel containing
prasugrel hydrochloride as described in any one of

i P& jp3n inest golpont andvaddieg hydrhehlpriasaidpptionally dropwise to the
hydrochloride is a crystal show ng nmai n peaks at

STAIHYOT [FFtionst 5.7, 4.4, 3.8, 3.5, and 3.3 angstrons

i ppowder X- diffraction tained by irradiation
W R B Histiod & pRipeibd Ghesgrehy Gofherdipeleseribed tn tem (1),
h ' ibed in any one of itens (3) to
(%géeﬁh&gg#gﬁﬁﬂ%ﬂggégégﬁ%reI hydrochloride is a

cryst g i ' ' : AG) 1 f 6.6

(L PR B R Akl GRS ol DRl ey
- dpibluakhimgth@bisddiatbdadin itefnr @flbaghon Wi th copper Ka

radi ati on; (15) A pharnmaceutical conposition

c@dpr i Brasugre siydmchiotide eoritaigingdi. Bntor fesp b AOXITRE broduced by a

hydrochl ori de as described in any one of itens (3) to
(Hrggsh;lctlon method as described in item (1) or (2);

(5)  Prasugrel hydrochloride containing 0.09% or less of OXTP, produced by a
production method as described in item (1) or (2); |

(6) - Prasugrel hydrochloride containing 0.07% or less of OXTP, produced by a
production method as described in item (1) or (2);

(7)  Prasugrel hydrochloride containing 0.05% or less of OXTP, produced by a
production method as described in item (1) or (2);

(8)  Prasugrel hydrochloride characterized by containing 0.7% or less of OXTP;
(9)  Prasugrel hydrochloride characterized b'y containing 0.2% or less of OXTP;
(10)  Prasugrel hydrochloride characterized by containing 0.09% or 1e§s of OXTP;

(11) * Prasugrel hydrochloride characterized by containing 0.7% or less of OXTP;

(12)  Prasugrel hydrochloride characterized by containing 0.05% or less of OXTP;



(16) A prophylactic or therapeutic agent for use in
war m bl ooded animal s for diseases caused by thronbus
or enbolus, conprising as an active ingredient a
prasugrel hydrochloride as described in any one of _
items (3) to (14); (17) A prophylactic or therapeutic
agent for use in humans for thronbosis or enbolism
conprising as an active ingredient a prasugrel

h&%o ch RepsugEel hsdr@e@end%@aﬂ&smb@ny appenob i iterene) (B)12),0

14); .(18) A nethod faor producing free prasugrel wth
g“fﬂ?(ﬂé é’d)PéﬁHg@iPY%PCW% 1S 3CaYRHE iSéPnggPr@@rl PStks|at ppacings (d)
fr [ asugr C i ni OXTP; (1 A pr.oducti on.
ol R At Bl et P hayteh et hictan obtlined by
r [] i ' . ether or a nitrile as a
sgrlg%/&e{%%&\l(l%?&d&ggggﬁ@?ﬁl%g nmet hod as described in item

(18)), Mb%ﬁfk;ﬁl i(ug&iroa%s{iaés@&éskﬁ@édi if (E:!g% HRESE A 857‘

trile
as a solvent; ) Free prasugrel talining 0. &%Q?k

| ederadt tHOpTRugRI Bgicetdohiye i@ ar il Ghbwie B i
describedﬁfn gﬁy gﬁg of itens (18) to FZO)%B?%§?§E¥€g%S?D
PA6 6g6.¢| 4.00hS adndi 3Myars@eme in p@sder O -re P RracHbR dbGREd By

a production nethod as described in any one of itens

( rgydiaton(v2id gopper K¢28diatiorge prasugrel containing 0. 09%
or_less of OXTP, produced by a production nethod as
dékr i Hethaspacgpicab ARMPASIGQre¢AIMPIEEIE as@n(aRBYe ingredjenFa prasugrel

A T i, e

' 8 .20) ;. (25),.F I nin
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Opras@g8l 18fdr&XKIdRide ab AédcribES ﬁ_loﬁf%g;ﬁxug{f%sng E@ﬁ@‘ii Srized by

contal ning 0.2% or |ess of ree prasugre

¢ hiah acAerophgthchy oe thetapeitiidgpett 9 Usedin Hutfuhis &r tPSHBosis or
(29) Free prasugrel characterized by containing 0.05%

oembeksm,cbmPKFIRE as an active ingredient a prasugrel hyd:oc_hloride as described
in any one of items (3) to (14);
(18) A method for producing free prasugre! with a reduced content of OXTP,
cofnprising recrystallizing free prasugrel containing OXTP;
(19) A production method as described in item.(18), whefein the recrystallization
uses an ether or a nitrile as a solvent; |
(20) A production method as described in item (18), wherein the recrystallization
uses acetonitrile as a solvent;
(21)  Free prasugrel containing 0.7% or less of OXTP, produced by a production
method as described in any one of items (18) to (20);
(22)  Free prasugrel containing 0.2% or less of OXTP, produced by a production

method as described in any one of items (18) to (20);



(30) Free prasugrel characterized by containing 0.03%
or less of OXTP;, (31) Free prasugrel as described in
any one of itens (21) to (30), wherein the free
prasugrel is a crystal show ng main peaks at spacings
(d) of 6.7, 4.7, 4.6, 4.2, and 3.8 angstrons in
powder X-ray diffraction obtained by irradiation with
copper Ka radiation; (32) A pharmaceutica
c &%OSFWG? orasugiehednddinipgds09%%M onbess vEOKAGY prbidectd Hyr &groduction
‘prasu%rel as_described in any one of itens (21) to
( Tethodassescaibsd ey enetqfdtents @ Betodp®ut i ¢ agent for use
i ro bl ooded. ani mal s for ~di seases caused by _
t ?#‘igﬂnbﬁ%‘? Brasigisbftaning 415% oh lpswef @X TRepiogiced by a production

¢ BbliS® 8F Bt | oK Thol :
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defeiddle dedchibdd ¥n Qﬂﬁ‘onecgfiﬂehﬁ'(g%)gigg(%(gto (31); (35) A

nmet hod for producing an acid h salt .of

P(263 UgFret prashigebetapichdR@d by coktding 0.96, RNASWGORITRS
described in any one of itens (21) to (31) is reacted

W2 alree arisugrchcharctarzed by ebiveiningdd.294orllbg otloserce of
a solvent; -7- (36) A production nethod as descri bed

i (28t efrre¢ BBugrRhehardcterizad by contaimitty A.09M o8 ddsk of OXTPhe
hégéogg]oride, mal eate, or benzenesul fonate; (37) An
a 8¢ Praspersbgharasterized By gPripingredioL b dr bess af OXTP;

i th described in it 35 36) ;
PLguchion Mo g oo, epgr bed LD L (39) or (0
60D ¢ dE PRI BTas RN st P SRR I oA BoFE wigesin e free
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(37); and (40) A prophylactic or therapeutic ag
usidiatinnhumans for t hronbosi s or
(32) A pharmaceutical composition comprising as an active ingredient free
prasugrel as described in any one of items (21) to (31); | |
(33) A prophylactic or therapeutic agent for use in warm-blooded animals for
diseases caused by thrombus or embolus, comprising as an active ingredient free
prasugrel as described in any one of items (21) to (31); |
(34) A prophylactic or therapeutic agent for use in humans for thrombosis or
embolism, comprising as an active ingredient free prasugrel as described in any one |
‘of items (21) to (31); |
(35) A method for producing an acid addition salt of prasugrel, characterized in
that free prasugrel as described in any one of items (21) to (31) 1s reacted with an

acid in an inert solvent or in the absence of a solvent;



enbol i sm conprising as an active ingredient an acid

addition salt as described in item (37) as an active

i ngredient. According to the present invention, the

"acid addition salt" can be, for exanple, an

inorganic acid salt such as a ‘sulfate, hydrochlorlde

nitrate or phosphate; or an organic acid salt such as

a trifluoroacetate, nul eate, nethanesul fonate,

béﬁ@enésmmfimﬁ@nen@hodpast@smsm littmn@s)e wheredf e abidyaddition salt
hydrochl ori de, nal eate, or benzenesul fonate,

nﬁ?&‘ ¥ droshlgrs, malpgfeios GRnzsnestdfonTiee prasugrel or an

a ition salt reof accordin o.the present

i E?/gnt ggr?clﬁja@dgwnééb qu’e{als‘il% ebHPB‘éﬁ?dg{Ymrpﬁuqﬂhe method as
%{gegl her géter eoi soners having R and S

con I gura |on tereoi soners and a conpound

cogdyai @i rti.on are h _
egc o) npassed Hgﬁﬁ&r% C&.ﬁgg%ru%;(g PHSREH 194 a‘?‘{ﬁﬁ%’ salt as described
Sﬁ@ﬁ@ﬁK$@ﬂ@@ﬁ@Cﬁ@JmE%QEB{e can be synthesized by

using optically resolved raw mnaterial conpounds or.

c&3P)beAghbptiyletic by tHetteesd g RrikOES)ZGH bBBé'éqJ i xﬁhls%r

an acid addition salt thereof to optical e}

i Hisdesst raued big iimgmbusoarentolis) bathpAgihk 684n adtios Q{gﬂédlé}ﬁ an acid
or separation nethod. The prasugrel or an acid

aa%qlflPleﬁlfsaél desqrihed emftemd3Ds dinchg to the present
Eﬁﬁntlon éﬁbe allowed to stand in the air or
r ys‘f‘aﬂr PRhykgtie 6 thspeRiamacar for upeindbynans forlianommbgsiamr

gﬁgohs wat er. or beconn g a _hydrate. The
S5 SOTPRFRG 28 BRATINTdeeredieat @hrcatrprddiuensalii as escribké in

pﬁgﬁ?gﬁhgsqxggﬁ¢e&ﬁ?ean?ddlt|on sol vates thereof each

cont of a solvent are also

enco Wp&&%%ing\’k; fRk Brds B N AHSH the hye nécix itiog sa C o ?ea S

to the present invention, the prasugr

aeldimplQnan3adrganié Beid e8lf sih ab Q%hffat@}’Wcﬁ“ﬁ? rﬁi‘;‘ vﬁl@ljaéé%tr%%osphate

can formcrystals (crystal polynorphi

penanadrganic edid dalf fichent tiflnabactdtelGhalERS, rﬁaﬁianesulfonate
physi cochem cal properties, dependlng on reaction and
cb%?rzeﬂsuhfmq onp-tadwresuilonate. TResferaist Alisa BYfochlshidd, Wakate,
3§F0f in ané proportion are enconpassed wi thin t he
arinesH{npate; Biere rrefpsabdy pihydroghlgride.

The prasugrel or an acid addition salt thereof according to the present
invention has an asymmetric carbon atom in the molecule; there are stereoisomers
“having R and S configurations. The stereoisomefs and a compound containing
these in any proportion are both encompassed within the present invention. The
stereoisomers, for example, can be synthesized by using optically resolved raw
material compounds or can be obtained by subjecting synthesized prasugrel or an
acid addition salt thereof to opticgl resolution, if desired, using a conventional optical
resolution or separation method.
The prasugrel or an acid addition salt thereof according to the present

invention may be allowed to stand in the air or recrystallized to absorb water, thefeby



anor phous solids thereof nmay be present as a m xture.

A m xture thereof in any proportion is enconpassed
within the present invention. Specifically, the

content of a specific crystal,formaccording to the
present invention is preferably 50% or nore, nore
preferably 80%or nore, still nore preferably 90% or

nore, particularly preferably 95% or nore, nost

phaYisE &b agscytyed watener kecomirea biydratet oThhi@ager-essBining compounds
invention, a crystal refers to a solid whose inner
strurcameasssd Mhhaethg PrsprtiiBYeition. cbrasidiaa, edlvates thgrebAeach
re ettition of conséitLient atons (or a group t her eof),
aﬁ§“ POURE AV RS REYSHY SH AL RIshecpmpassed wiithen thiipegsent
dagsnuQet have such a regular inner structure. Wether

or no% a solidis a crystal can be examned by a
crysta aphi gal t hod (for exanpl.e, ,powder

%y ay CRRAR SR KOOy DRt el SE AR e

C & e@sdf BB tHeYDhydBite lrdr il | ect :
o oo e el S R B (s o B Rb Ravine
by pluralagtioftifésreniifitter sGORPRE alk@pkRiHodhdrRidal fo é?{iés(,j dépending on
determ ned to be a crystal when distinct peaks are
obetioeand arysthlizatanenpnditiohs.acThedryfalt bed B midlkd BeRof in any
solid is determned to be anorphous when no distinct

p BRI INEAre pregmpassed Avithuh the fresedtingentione d Crystdlind@and

C(él)ést ZJ vvh?_se crystallinity is | ow when the peaks can
p&PPRRgubiRIds therepfimay; banrasent g2 guxturehr dam)xtura theryaftialany

BB MRt e RS Louabot, Besegtncor
i na K di atian, le i '

Ch Y B OB A 0P B Bl Retion 10 breBera Iy 0% or more,

Wl al | B ral % O oré d ic

e prifrata) S0k it S RO e Erapiond SRAGES Bakiculiiy

t preferabil{ D5 BLCdridre 0Bt \WeetefabBNO 1A of afdkAt i on, and al so
by anal yzing only the diffraction derived from Kal

r adi atA@ording entho ptestmtanvdntiendi érystalcilefe@dtodesdiMamhdst HRer
the Ka radiation. According to the present invention,

aSIpsite s treealjmandiénadlytcompopeat dfermgulabriepétitesh df\constituent
irradiation with Ka radi ati on enconpasses an X-ray
JAIPS 4204 FRUR thereodl andisrdistinenished Goml apzmmyphdis solid which does

drllffracti pn deriived from Ka radi ati on and an X-ray _
ot have’such a regular inner structure. Whether or not a solid is a crystal can be

examined by a crystallographically known method (for example, powder X-ray
crystallography or differential scanning calorimetry). By way of example, a solid is
_ -subjected to powder X-ray crystallography using X-rays obtained by irradiation with
copper Ko radiation. A solid is determined to' be a crystal when distinct peﬁks are
observed in the X-ray diffraction pattern, while a solid is determined to be

amorphous when no distinct peaks are observed. A solid is determined to be a
crystal whose crystallinity is low when the peaks can be read but are not distinct (e.g.,

broad). A crystal whose crystallinity is low is encompassed within a crystal of the-

present invention.



diffraction pattern obtai ned by anal yzing the
diffraction derived fromKal radiation, and is
preferably an X-ray diffraction pattern obtained by

anal yzing the diffraction dq&jyed from Kal radiation.
Crystal A of the prasugrel hydrochloride of the

present invention can be, for exanple, a crystal

showi ng mai n peaks at spacings (d) of 5.7, 4.4, 3.8,
3.5, amipavder Xaraystrysaltography usmedeppet-Kayadiatidn asdrhma is
patterr.obtained by irradiation with copper . Ka o

r dWisYorradiated ygtinCapRerc g padiation (@ ydichi K@l angKoPtrediations are
prasugrel hydrochl orj. f the present invention can
PPy ghedl2 AR 0y difcfin bRy b IEL B Snalyeing the
S ' ). .0f 6. 1. 4.0 . and 3.4 a trone
R0 o8 ol Ruesiidtiond s it BuRlamia onbdhng hacton
| IdeAMAEbAK I faBiafiBR hal nowns Lo

e PORK N falisfORERen o bR AR BHE rafh e

OfradifteonPr @SRBIdind QRS prBertt tVeRon, b PowdBXRIMY Qifrldcts _
crystal show ng g’nrrtgi n f?Jeaks ate spnagiqﬁg\;’;vs (d) g?l g_a%tfonpattem

6 obtainkdQyy iBadiatianeitB Kbx radligish eOGnpascd aANESY dikfrdcB¥n pattern
diffraction pattern obtained by irradiation wth -

c Opjparred bitanalyeingtthodifiasctioh denvédnfrén Kk eaddatiof 68 batay

of the free prasugrel of the present invention can be,-

f Giiragtiommstiem eptaiged ay analwhirgihe ¢ fimitiopéaked ftom Kal radiation,

spaci ngs of 6.7,.4.7, 4.6, 4.2, and 3.8 angstrons
R P&%(Rff’giy B XapY 81féﬁ%oma&ﬁm&bﬁlé%bbwéymthbyhffractlon
irradiatio ith. copper Ka radiation as shown in
Fidaﬁ‘?egalﬁqmwjaﬁﬁg? e powder X-ray diffraction

pat ter as,saf ARIAIL ?%gﬁ%ﬂg% ?ﬁso‘%{die %?gxe?ﬁeré%\évf '{riyggtion can be, for

ordi nate axes rep raction i

( eRatAbls/ SEGAMhOGRT) haidPat sy&ﬁx%é%} @#5.7,‘3:;?«?,331,% 3.5, and 3.3

represent the diffraction angle 20 (degrees

S pagstromsdn ¢ pogder 0By diEREctdR patéh @Bt &byPiraliftibh RGthRopper
=1 in the equation: 2d sin0 = n).. In the equation,

t Kex tddiatipmads sttomonindaget éngth 2. is 1.54 angstrons, and
the Kal radiati on wavel ength k is 1.541 angstrons.

The i dentsial B1of therprasugrel hydreshlstide b fitho @reyemt inféneidn loyn be, for
referring toﬂﬁ%he.pattern of the whol e spectrum as '

n SR SA/LW RUTEAVINE LB DERNF 7S spaFinga(@ afi 6. Gt 1.44.0, 3.5, and 3.4

angstroms in a powder X-ray diffraction pattern obtained by irradiation with copper

Ko radiation as shown in Figure 2.

nystal B2 of the prasugrel hydrochloride of the present invention can be, for
example, a crystal showihg main peaks at spacings (d) of 6.6, 6.1, 4.0, 3.5, and 3.4
angstroms in a powder X-ray diffraction pattern obtained by irradiation with.'copper
Ka radiatioh as shown in Figure 3.

A crystal of the free prasugrel of the present invention can be, for example, a
crystal showing main peaks at spacings (d) of 6.7, 4.7, 4.6, 4.2, and 3.8 angstroms in
a powder X-ray diffraction pattern obtained by irradiation with copper Ka radiation

as shown in Figure 4.



di fferent because the position and relative intensity

t hereof can change sonewhat dependi ng on neasurenent

conditions. According to the present invention, "OXTP"

is 5-((x-cycl opropyl carbonyl - 2-

fIuorobenzyl)-2-oxo-2,4,5,6,7,9é-hexahydrothieno[3,2-c

]pyridine represented by the formula: OO or NN O

HO F S F There are keto-enol tautoners for the OXTP

accor dimtretpowde Xprag défifractionvmtteinsof Figuresad@i 4 degeribed below, the

there is an asymmetric carbon in the OXTP and optica

| SEHBRIE auss réprepen dif fragtinny intsmsityTtrourtsisseme (spsiirmtdahe horizontal
- mxture thereof also fall within the OXTP according

t G*EHEPISFEY dht GiffRriRpiagle 2B1(earees) of Theeparing dringstroms) can be
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prieespeger] o fahe wheleppedttee ds Asedad sté{»bhagthgﬁga%ﬁé@'(d)fa% slightly
the present invention by the production t hod
degferersdecduse WeQsitibA0Rd rdlaties inndsieMibeF B diifse somewhat
present invention for producing high-purity prasugre

h R HIgnn measufemesnt perakitignsel , and an acid addition

salt thereof is as follows. Process for Producing

Hi gh- POFardingrte disgrresentHpyensisml SOXIR" is Dloydepropylcarbonyl-2-
Prﬂ?lgr% gr?zlyl)-2-0x0-2,4,5,6,7,7a—hexahydrothieno[3,2-c]pyn'dine represented by the

formula:

0 O
or '
_ S F S F
There are keto-enol tautomers for the OXTP according to the present invention. In

addition, there is an asymmetric carbon in the OXTP and optical isomers exist based
thereon. These isomers and a mixture thereof also fall within the OXTP according
to the present invention.
Effects of the Invention

According to the present invention, there can be provided high-purity
prasugrel and an acid addition salt thereof (particulaﬂy, free prasugrel and the
hydrochloride thereof) in each of which the content of impurities such as the by-

product OXTP is reduced.



This process is a process which involves dissolving
free prasugrel in an inert solvent, adding '
hydrochl oric acid optionally dropw se thereto, and, if
necessary, adding a seed cry%hal for reaction to
produce high-purity prasugrel *hydrochloride. In this
process, the adding of hydrochloric acid optionally
dropwi se may be carried out by adding the acid
drispiMode for GaigiingyOutitbe froiedtiah one tine or in two to
several divided portions. The solvent used in this

pr oces§réeprafyered aan becprodudey asiarstareng mprecwl fbe thetredeni invention
‘diissol ves the starting material to a degree and does
ndY thspfogrstioneetheddestabed iAW O%HIg8ht can be, for

exanple, a | i phat.i c_hydrocarbon such as hexane,
cycl oh &Jgﬁtg’,og GWEB‘?ya\%t,helpirﬁFBT RveRgondat profeting Bighenurityn

i b h as b . .tol , or.
i‘%’?%ﬁ%*e? 2%%@%@%?%& Eﬁaffyla%%@ &P580 S50 afidiign Salf hercof s as follows.
di chl JN8PBro b hl ord d

oM eoRERLSrpasthoselon iy BRRN L SHARAN e

1, 2-di chl or oet hane, or oben
alPras@ r such as diethyl ether, diisopropyl ether,

tetrahydrof uran, di oxane, dinethoxyethane, or

di et hyThis@r@leyciola prodeed WiichehViiVes dAsskRAPReSHEL RS in an inert
acetone, nethyl ethyl ketone, or diethyl ketone;, an
eselents adtinglydzrodiyéricamad etéynafly dpypwisctitteg and, of nddetshty,
acetate; a carboxylic acid such as acetic acid or

pReding isecderyeal foF reactifint toipreducs high-myitp petsogriet ydrechdoride.
propioE{BEile. Preferably, it is an ether, a ketone

an est Gt thisprocess. ghgadding of hydrochioris asid entiogallydropwise may be

A AR e S350 B0 5 R

acal-Plidivid oorRL i cul arly preferably
t et rahydrof uran, di oxane, acetic acid, or acetone,

nost  pred &i1adk ¥scGE HAPBrocaskss nggﬁrﬁ&ﬁﬁw lﬂgigt%(ﬁ?po%&td%ggt it

in the process varies depending on the-re

s disvalngs thetatthg rhitkigal 619 IBMRE and HodsShot YRR YeicRQE t
100C, preferably 0OCto 70%;e nor e pré)ferably Seoa(% ?rg Phe

66dyentost bprfef enatpley ad@liptiavicFyrociivdn seaCds HRartd, BPclbiexane,
t he process varies depending on the reagent, solvent,
r BeRtenes H gXodmee pereleem ether;tanearomit s hydpoeviem, such as enzene,

t ically ? mnutes to 10 hours, preferably 10
oﬁl&ﬁngso t_)&y enepp hglggenated hydrocarbon such as dichloromethane, chloroform,

carbon tetrachloride, 1,2-dichloroethane, chlorobénzene, or dichlorobenzene; an
ether such as diethyl ether, diisopropy! ether, tetrahydrofuran, dioxane,

- dimethoxyethane, or diethylene glycol dimethy! ether; a ketoﬁe such as acetone,
methyl ethyl ketone, or diethyl ketone; an ester such as ethyl acetate, propyl acetate,
or butyl acetate; a carboxylic acid such as acétic acid or propionic acid; or a nitrile
such as acetonitrile or propionitrile. Preferably, it is an ether, a ketone, an ester, a
carboxylic acid, or a nitrile, more preferably tétrahydrofuran, dioxane, acetone,
methyl ethyl ketone, ethyl acetate, acetic acid, or acetonitrile, particularly preferably

tetrahydrofuran, dioxane, acetic acid, or acetone, most preferably acetone.



A preferred aspect of the process is a method which
i nvol ves dissolving free prasugrel in acetone, adding
dropwi se half of the necessary anmount (typically,
equi nol ar to the thienopyrid[q? form of concentrated
hydrochloric acid to the solufion at 0OCto 70C '
(preferably 35C to 60C) over a period of 2 mnutes to
10 minutes, adding, if necessary, a seed crystal for
react i QHE BRactipretermaratyre ibBreatrogess Yagtes dgPendinpuirethe reagdnt,
hours, and further adding dropw se the renaining
née@%‘a?yths%a-m Howgver o ésetypicall e 2ORG do 4Co praferablyd°C to
er s to 2 hours for reaction
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h : .t he end.of th t. .- th
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c t t] ot i ing .t
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C prgTedbly liosmihieaid18Uoliy. col l ecting the precipitated
crystal by filtration after the end of the reaction or

di sti | Kiprgfentd adpler ofsht pBéssad & fletHodeviRdindblvied Bissolving free
reaction. The desired conmpound obtained may be, if

neessgiat i, acktone, addinguireriwiselhily o fthe assessiry amalintefpiady,
for exanple, recrystallization, reprecipitation, or

c kAL g Bistyienameidinegierplef copcentmsaddryarochloric acid to the
hg&rochloride gbtai ned in_the process can be neasured
f

uppre aliEPo I8t Erreferatiings thie G05C) overagenied o6@ miThtes to 10
t of. OXTP. in th hydrochl oride is
R ST T et BHEC S G LR asion i emetsmparature for
9%, | . of. the content of
OB Hon 88 lnek B4diRE BRop i (PE o mppsssapy amoun
t BEcdHceitrdsy ﬁﬁcﬂo&ﬁM@Ev&%ﬁeﬂ?F%P %d) %ﬁ}uﬁgsctlgref;}léonlgs E reaction

the present invention is typica or
pried°€r @lAoyC Qpraférably b 8XSt0 SOCG forANRfuf tPhyul. 09% or
| ess, still nore preferably 0.07% or |ess,

par t i ciifterthy epd ef the adsicsion Prod&s) e kR gre]l TYtRoEHISHAYo e
‘the prasugrel hydrochloride, that is, the prasugre
c B inveatien isisellented fromdhe seadiesTmizredt atcordinigao @$dMentional
cont egt . . L.
method. ~ For example, the desired compound is obtained by collecting the
precipitated crystal by filtration after the end of the reaction or distilling off the
solvent after the end of the reaction. The desired compound obtained may be, if
necessary, further purified by a conventional method, for example, recrystallization,
reprecipitation, or .chromatography.
The high-purity prasugrel hydrochloride obtained in the process can be
measured for the OXTP content using the following method.

The content of OXTP in the prasugrel hydrochloride is measured by liquid.

chromatography and expressed in percentage by area (%) 1n terms of the content of

OXTP in free prasugrel.



The purity of the high-purity prasugrel hydrochloride
according to the present invention. is typically 95%

or nore, preferably 97% or nore, nore preferably 99%

or nore. Process for ProduciTg H gh-Purity Free

Prasugrel from Free Prasugrel "This process is a

process which invol ves dissolving free prasugrel in a
solvent, followed by recrystallization to produce

hi gh- pmhtr tantént o€ Q¥ B inghe highTiveits prasegt] usieekhiotidehicsording to
process is not particularly limted, provided that it

d it%stHFSﬁ@émtvmmlaﬁmwélyr{&aT’é (o dgiss. tpoefaraiilay P 8% emridssdmes:

not @ he reachlon The . solvent can be, for

efa‘ﬁﬁﬁ y Pr Isanshl mRraPEderabiy - QThe T dess axtighlarly preferably
05nghgﬂane heptane, ligroin, or petroleumether; an

ar omat ydrocarbon such as benzene, toluene, or

I
ey o L S0P ED, A, s i, o
L@ nibhGhbOEAR MR fof HearebpRsRag, or di chl or obenzene,

an ether such as diethyl ether, diisopropyl ether,
t et r ahykl gifrity an thedii ghxpiety prﬁ’du h?@l%@ﬁlbﬁﬁ@ acd@kding to the present

di et hyl ene gl ycol dinethyl er; a ketone such as
aoeona, is tyyptdilyl 9566 byfnokcebmfaabl@'r97% et Myte, Kﬂr@ﬂ@ferﬂﬂy 99% or
ester such as ethyl acetate, propyl acetate, but yl

af¥frate; a carboxyllc acid such as acetic acid or
propi opi ¢ aC|d or a nitrile such as acetonitrile or
pr o pi o%rOP?Sﬁ ifer Profeging Hw*yPumtv Firee Rriasuegrplefrom Fréectramvgre!

carbo I|c a nitrile, nore
oref orlgts Bropsst esaw e mdPg’)?éa@SOléiE’éthﬁ‘?émsuﬁ@ﬂ fy# solvent,
ehﬁ%lweh%&q c“?'ystglthg t10 atﬁg}rr? lgﬁ}';rcele %rasgérel

acetonit

tetr aW&i%@Used@ﬁ %l& ?ro@&bqs n&%et oJ]nul?a%r I)p]]r;rmted faowdﬁ,c]i that it

acetonitrile, nost prerera

t eRRAVALHE Qafing inideri 66 ¥ b émzcﬁaééam b ShhiniPine 2 0
to 80C, preferably 30Cto %Je nor e greferab ac%x? The

5edyentarebe, dorssatmpld, (an,anpmcs@tiwcman Isich @dmfaﬂe cyclohexane

~cooled. It is preferred that a poor sol vent

( perstrer higvoin, wapetryleirs etitded ardreatst nydradarb0fich @s baBEne,
which is then stirred for 10 minutes to 3 hours. A
s@é‘éF“Ef%fs?‘tybqne %yoé?@éﬁdﬂé’dm@@nésdn@%@euoromhane chloroform,

e rel obtained in the process can
(é E%rggé? ox?c[ﬁ, tZﬁ%xafﬂog ethane, chlorobenzene, or dlcglorqbenzene; an

ether such as diethy] ether, dnsopropyl ether, tetrahydrofuran, dioxane,

- dimethoxyethane, or diethylene glycol dimethy! ether; a ketone such as acetone,

methyl ethyl ketone, or diethyl ketone; an ester such as ethyl acetate, propy! acetate,
or butyl acetate; a carboxylic acid such as acetic acid or propionic acid; or a nitrile
such as acetonitrile or propionitrile. Preferably, it is an ether, a ketone, an ester, a
carboxylic acid, or a nitrile, more preferably tetrahydrofuran, dioxane, acetone,
methy! ethyl ketone, ethy! acetate, acetic acid, or acetonitrile, particularly preferably

tetrahydrofuran, acetic acid, acetone, or acetonitrile, most preferably acetonitrile.



- OXTP content using the follow ng nethod. The content

of OXTP in the free prasugrel can be neasured as

descri bed for the nmethod of neasuring the content of

OXTP in the prasugrel hydrochloride. The content of

OXTP in the high-purity free prasugrel according to

the present invention is typically 0.7%or |ess,
preferably 0.2% or less, nore preferably 0.09% or

| ess, $h¢ ldmpemtereshuaing redvyspaldzBwistypicaly 20°C to 80°C, preferably
particularly preferably 0.03%or |ess. The purity of

t RE"§ &0 g PEaerably 30°C &0 S@Y%e phfierdigselutienribesalution is

d d i bed f th tent,
TRB S pdlb RS F e i e PO Tt (eTibhe oD b kedgheret
tqQ,t SR t i [ . typically. 95% ,
p%tef%)?ggﬁgs 97% g?c\ﬁﬁgﬁhléa,gg%‘%%foﬁﬁg}rﬁl?lg{? V& 59)<‘?rt£)'r %E"e‘i crystal

Prosess §dddBl QdHgideg Acid Addition Salt of Prasugrel
fromH gh-Purity Free Prasugrel This process is a

pr ocesShyhightpurity B Bras@dell Saihe DR tRY piok¥ss Ich® Be measured for the
prasugrel to an acid in an inert solvent or in the

‘ali¥XTR eoméntasthglthefillopiigrhethaldl y in an inert sol vent)

or adding an acid optionally dropwi se to high-purity

free pilhsognteit of OXEFP in the fite prisugml canrbeineasined abdewfibed for
of a solvent (preferably in an inert solvent) to

prisgmedod ghmgasugingdig ¢dndamt e HOXTEY inghepraspyase] hydrrehipeidel.

used in, the pro can. be, for exanple, an inorganic

aci d sﬁéﬁw&&gﬂté’gﬁs’gﬁ 1 the hugh-mytly Fen prsagrelasperding te the

aci or bhosphoric.aci¢, aor an arganic aci such as
PR P SRicE U 617%h o e BredertiRioroah s i e o terably
ag)idde, | L Hasodn-.9r p-tol yenesul foni ¢,
agl e BTRRC R Mok O Pieriy G053 1P aRELMAHT RIS Bt o
agdsg, or benzenesulfonic acid, nore preferably
hydrochloric acid. In this process, the adding of the

aci d ophé purdtyloy tich foguraggrarytheis GRE pia€ekreibonteRY, caglgé Ng
the acid dropwi se or adding it at one tinme or in two
t messwved ad dabcnbalefdr theddX TP nentent: _
The purity of the high-purity free prasugrel according to the present inveﬁtion
1s typically 95% or more, preferably 97% or more, more preferably 99% or more.
Process for Producing Acid Addition Salt of Prasugrel from Hi gh-Purity Free
Prasugrel |
This process is a process which involves adding high-purity free prasugrel to
an acid in an inert solvent or in the ab.sence of a solvent (preferably in an inert
solvent) or adding an acid optionally dropwise to high-purity free prasugrel.in an -
“inert solvent or in the absence of a sélvent (preferably in an inert solvent) to produce
an acid addition salt of pfasugrel.
The acid used in the process can be, for example, an inorganic acid such as
sulfuric acid, hydrochloric acid, nitric acid, or phosphoric acid; of an organic acid

such as trifluoroacetic acid, maleic acid, methanesulfonic acid, benzenesulfonic acid,



The inert solvent used in this process is not
particularly limted, provided that it dissolves the
starting material to a degree and does not inhibit the
reaction. The solvent can be,.for exanple, an
al i phati c hydrocarbon such as ﬁexane, cycl ohexane,
heptane, ligroin, or petroleumether; an aromatic
hydrocar bon such as benzene, - toluene, or xylene; a
héF@d@h@ﬂ@@HhWG@QéarBﬁﬁﬁ@bbhﬁashﬂkoﬁﬂ@mnmndhmﬁapamd<x
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etlvhordcet ate, propyl acetate, or butyl acetate; a
carboxylic acid such as acetic acid or propionic acid,
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msphyht can frg) fok exapmde, aptahiphatacietdat@rboncath s kdXiade, c9Eiohexane,
acetonitrile, particularly preferably
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vari es depending on the teagent,
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the process varies depending on the reagent, solvent,
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aﬁhrqlchﬁrly preferably tetrahydrofuran, dioxane, acetic acid, or acetone, most
preferably acetone. For the maleate, on the other hand, it is preferably an ether, a
ketone, an ester, or a nitrile, more preferably tetrahydrofuran, dioxane, acetone,
methyl ethyl ketone, ethyl acetaté, or acetonitrile, particularly preferably
tetrahydrofuran, dioxane, or acetone, most preferably acetone.

The reaction temperature in the process varies depending on the reagent,

solvent, or the like. However, it is typically -20°C to 100°C, preferably 0°C to
70°C, more preferably 30°C to 60°C, most preferably 40°C to 55°C.



acetone and addi ng high-purity free prasugrel thereto
at 0OCto 70C for reaction at the sane tenperature for
1 hour to 3 hours. A preferred enbodi nrent of a nethod
for producing prasugrel hydroghloride from

hi gh-purity free prasugrel is a nethod which involves
di ssolving high-purity free prasugrel in acetone,

ddi i .hal.f .th t (typically,
o o SRR pLhe necessorr amun, (Lypieail
h ' [ t t 0C,ta 70 f bl
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aghdd Bgbly fo AEERIIAE Yoy, S€€d crystal for reaction at
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of concentrated hydrochloric acid over a perio

nihrght-peity Gre2 phougrsl arméthad ihivh igdolvdd@idselvifmaleic acid in
(preferably 25C to 55C) for 1 hour to 3 hours. After

t Bectenrrdandfadtiing hi glapurityrfreerppasmgee] theheo acOW @dmicCiferreaction at
salt of prasugrel of the resent invention is
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method.  For example, the desired compound is obtained by collecting the
precipitated crystal by filtration after the end of the reaction or distilling off the
solvent after the end of the reaction. The desired compound obtained may be, if
necessary, further purified by a conventional method, for example, recrystallization,
reprecipitation, or chromatography. \

The high-purity prasugrel or an acid addition salt thereof obtained in the
present invention is excellent in oral absorbability and metabolism-activating and
platelet aggregation-inhibiting activity and weak in toxicity and further has good

storage and handling stability, and therefore is useful as a medicine (preferably a



in humans. When used as a therapeutic or prophylactic

agent for diseases, the high-purity prasugrel or an

acid addition salt thereof according to the present

i nvention can be orally adm_pghstered per se or in the

formof tablets, capsules, granules, powders, syrups,

or parenterally adm nistered in the form of

i njections, suppositories, or the Ilike in which a
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derivative such as crystalline cellul ose; gum arabi c;
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calciumsilicate, or magnesium alum nonetasilicate; a

- pREElRemanisigesd res se ar isitherfompcf sedetsrappied, granales, powders,

carbonate such as cal ci um carbonate; or-a sulfate

sIEHPH ST PATeBIetAYAdMRISEE o indhq fopmof apiectiansi sippositerieh e the

f e, .stearic.acid or netal. stearate such as

cdike TR G nrabE Rl By RSP T hisnted Neal o ege mixed

- SYcheasqbeeswax or spernmaceti; boric acid;, adipic

acid; a sulfate such as sodium sul fate; glycol

fumar i theeitghm ' ; L Lhe: a. iy

_IaurylsulfatelgﬁgﬁgE§H§g§?%E?Vgﬁ%&$§%ﬁ#§?gsg?U$ngadmnves
magihetngan Eaigiydtwhioalcgn bé fosélahfi, aﬂ@r?arﬁ'@%iﬂént (c.g.,a

~silicic anhydride or silicic acid hydrafte; or a starch
dexdchartdevderiaativedwth aeticby e)roseq ghicoste napwhéIc Br soaitddea starch

for exanpl e, hydroxypropyl cellul ose, hydroxypropyl

nEEPNALYe Pkl asserm gaichviotatd piarahoh prigrlkatinized yatdhy bedwirin: a

npound simlar to an excipient as

gl%ﬁﬁl"OK a.-18- co )

dEFTWIesg dgHYuvbye sugh a5 @sialige aeltulgsphewn acabic; ldextrsnp or pullulan);

examl e, a. cellul ose derivatiyve such as | ow

S 8%%{) llnf){ﬁagl&‘ Wl&l g-ogglt@g]‘ly(ﬁplbss%l’lcw acid or a silicate derivative

cardnox carboxynet hyl cel | ul ose

cal ci u%&% aﬁ?@rﬁfgﬁ ?‘5”%?’6% S E’E‘E@% Of magnesium
aluminometasilicate; a phosphate such as calcium hydrogenphosphate; a carbonate

such as calcium carbonate; or a sulfate such as calcium sulfate)), a lubricant (which
can be, for example, stearic acid or a metal stearate such as calcium stearate or
magnesium stearate; talc; a wax stich as beeswax or spermaceti; boric acid; adipic
acid; a sulfate such as sodium sulfate; glycol; fumaric acid; sodium benzoate; D,L-
leucine; a laurylsulfate such as sodium laurylsulfate or magnesium laurylsulfate; a
s_ili'cic acid such as silicic anhydride or silicic acid hydrate; or a starch derivative as
defined above), a binder (which can be, for exarﬁple, hydroxypro;;ylcellulose,

hydroxypropyl methylcellulose, polyvinylpyrrolidone, polyethylene glycol, or a



car boxymet hyl cel | ul ose sodium a chemcally nodified
starch/cel l ul ose such as carboxynethyl starch, sodium
“car boxymet hyl starch, or cross-1linked

pol yvinyl pyrrolidone; or a stgkch derivative as

defined above), an enulsifier thlch can be, for

exanple, a coIIO|daI clay such as bentonite or bee

gum a net.al droxi de such _as magnesi um hydroxi de or

al “GFPRYRE ﬁ?’élllab Aeexchyenaas dpfizedabetece disintegnai (wiich can be, for

sodi u Iaur su] fate or calciumstearate; a cationic
s 6?‘1"“8?31 Cahfe ﬁ’& EVHSSEFlK 6?1]Oei‘hﬁubé%q%?fi|hdéfoxa5proaylcellulose

R T et N R
0 rcal%o§%$ﬁ?ﬁefl@l%g so%ﬁ]ng‘ eﬁlt g'[ 2311 amg’(}l? ?ACstgrg%Flllgwugg as

can exanpl e, benzo

Mebiek PRERDENARR, so@fu?rpyirgé{ﬁgéﬂyl sﬂx‘ 09?1%9{- ifﬁ{é%h as
eny

chl or obut anol , benzyl al cohiol ,
alpol)hﬁiy,lp}bﬂﬂﬂahk @hia léfmr&m&f\ﬂaﬂee a@deﬂﬁ%&‘ Qﬂ)ov%?‘ %’H eﬁﬁﬂsaﬁer (rwhich

phenol , or cresol; thinerosal; dehydroacetic aci

seribbe, facexanplg afdoHuidal digy agﬁrnts bestofitle @Sheelgln; Q)ﬁ?é'{m}@/dromde
a comonly used sweetener, acidulant or perfune), and

SBI‘Fh %Fefmgneﬂlh@ kigsergee orf aluhénuim bydrpxide;tan gaicasigirfaktadr such as
§ addltlon salt thereof according to the
pls‘é P layryl Br et oor caleium steprages peatipmig senfackant fhss benzalkonium

itions such.as .the ac%|V|ty of the agent and the
Hfé e aa{@gloms‘\x@ff@m S aéarES’tXOéh%thylF’éﬁralbYleﬂther a

aggil}@g ﬁtﬂgﬁéﬁ O{P’rb&%n osag |%§Ste} hg%g?‘féf’gﬁg@g}’ FCIS ester) a stabilizer
g HiRK CA, lne; JERE o ihloi@ Bl A0, B0 RY A or

(preferably 100 e "upper
Exsopplpasabedng: Qé&@ﬁﬁch'aﬁ\éﬁl&%&ﬁﬁ 3 RS LIRE
further detail with reference too gﬁg é% &Rgﬁére kﬁwl
Exlanipd leberankitorlimat cHixadep b @her) WesExs, pHeRE!, biireddt: 'tﬁﬁ‘nér§sal
not intended to be limted thereto. -19- Exanple
Edeliidreacetc Riddustibinacd), Hiflghenng ideyt Ruetsasgfoe |examp1e a

Hydroch] ori de from Free Prasugre
commonly used sweetener, acidulant or perfume), and a diluent.

The dosage of the high-purity prasugrel or an acid addition salt thereof
according to the present invention can vary depending on various conditions such as
the activity of the agent and the symptoms, age and weight of a patient. For oral
administration’, the dosages thereof can be each typically 0.01 mg/day/adult

(preferably 1 mg/day/adult) as the lower limit and 200 mg/day/adult (preferably 100
mg/day/adult) as the upper limit.

Examples

The present invention is described below in further detail with reference to

Examples, Reference Example, and Test Example. However, the invention is not -

intended to be limited thereto.



To 8.00 g of

2- acet oxy- 5- ((x- cycl opropyl car bonyl - 2- f | uor obenzyl ) - 4,
5,6,7- tetrahydrothieno[ 3,2-c] pyri dine and 398 ng
of activated clay was added 43499 of acetone, and the
resulting mxture was then stirred at 32C. The
reaction solution was filtered, the residue was
washed_wi t h 4 41 g of acetone, and then 1.12 g of 36%
concenEX#PB lhydrochl oric acid at 52C was added

dropwi se to t lutio eriod of one mnute
Ther et b ARl s gisutoston SEHRE Ty Paeuersbiidroahlonis Gom Free
B3aQbpi Ned by the nmethod described in JP2002- 145883,

-and tAe resultant nmixture was then stirred at the

same t r 1.07

3% coneonir R e Ryaro it rberer At h ShyataraRuf 36 T

t eraBy@rothieio] B2 REFYrAGhO4ndoIOR rﬂ%Hf actlvﬁlrég cld) ewé'seaziHe& Qﬁ‘& of

m xture was then stirred at 40 hours an

f acdtbrey; aad th30&Sulting rkixhad fwas T iR 'apBi"@t edl"}ferr}éiitl%h solution

was collected by filtration, washed with 15.8 g of

aw@s Giferedathd repiduedvasrwieshed witbcletl polrstone, aid thOC! flog F36%

hours to provide 8.01 g of the title conmpound. Liquid

c H‘Plﬁ:ﬁﬁtlr@g‘il auhycfdenq #ad a8t wia addied) Hrqpuiset ty the selugsredver a
hown in Fi ur e 5. Measurenent

dro oride is
OB e miRute; (Fhets %{ﬁ%adg@ fop pmscrysewag mpekerystal B2
t t t
O 030 G Rt A ol A SR e v
s 1
Cadg @ﬁﬂ'g@g’ tg’% §ar%e feﬂl%graq'%r%?%xlt Stle hour ad&*o&% 57 g o?" 3%“3

parti cl non

TesHeent@dted gyé dri8fioPRiid &/af Q@@éﬁ drgp\gl%e HRks oREE aag‘enoltli of one hour

di hydr ogenphosphat e aqueous

saldih eauteithaRes @hufien sased Bnidec f‘mez Fodr3 and furth¥r ¥ 30°C for
-20- Flow Rate: 1.0 nL/m n. Exanple 2

1 hour.  The precipitated crystal was collected by filtration, washed with 15.8 gof

b

acetone, and dried under reduced pressure at 50°C for 5 hours to provide 8.01 g of

the title compound.

Liquid chromatography of the resultant high-purity prasugrel hydrochloride is
shown in Figure 5. |

Measurement conditions in Figure 5 are as follows.

(Measurement Conditions) Detector: ultraviolet absorptiometer (measuring
wavelength; 240 nm) |

Analytical Column: Cadenza CD-C18, inner diameter; 4.6 mm, length; 15 cm,
particle size; 3 um

Guard Column: none

Column Temperature: 40°C

Mobile Phase: 0.01 mol/L potassium dihydrogehphosphate aqueous
solution:tetrahydrofuran:acetonitrile = 13:5:2 (VIVIV)



. Exanpl e of Production of Hi gh-purity Free Prasugre
fromFree Prasugrel To 7.00 g of the conmpound (1) was
added 46.3 g of acetonitrile, and the resultant

m xture was then stirred at 40C for 10 m nutes,

foll owed by cooling the reactlon sol ution to -15C.
Thereto was added dropw se 29.4 g of water precool ed
to the sane tenperature over a period of 35 m nutes,
and t hdowddas:tlahmldinut.ure was then stirred at the
same tenperature for 30 mnutes. The precipitated
crystaﬁx%ﬁge collected by filtration, washed with 10.5

and dr PRFTNG %fgé%ﬁ%ééiurﬁé{e PR 50 o sy
e onal SGPRRR B crmepl b TasRRaRT She s fsf R, and the
SRR S O BB TR i
Criagfidd @Ndionlst ?ﬁ@tor THétdd @Mé Qcicf‘eh d?%ﬁ@i‘sp b9 Qrge&ﬁater precooled

(measuring wavel ength; 240 rim I ca

Cate z@néienfptfhture Ve a ﬁérﬁi@l&tf@&mﬂm@s,‘”ﬁﬂd th€ R@hifant ARx BB was
particle size; 3 mG@uard Colum: none Colum

Towrpetatdiatehe 4O febipetaturPficrs3): mihu€ek. mThé braedi@tedicky¥tal was
di hydr ogenphosphat e aqueous

seligcted vy tidtratadny thastiadrwith 4@ &tzorfiatpredoeled abatobitile(WwAtkihixed
Flow Rate: 1.0 nL/mn. Reference Exanple |

259&&%0%@9 dred prderyedusst opFswarbHT f025fhlou{$rt9 peavidd 6.5Q1g of the
t€$ etaahydroth|eno[3 2-c]pyridine (1)

2 ﬂ%?%“ﬂ'Cyclopropylcarbonylbenzyl chloride -21- A

gjn)ét grslglqlgl S %pangogr pl(f‘)y &l #P resBMant%Jghl I})Jl?r{t?/ eeg%}/asugre} 15 sgown in
Figure 6.

Measurement conditions in Figure 6 are as follows.

(Measurement Conditions) Detector: ultraviolet absorptiometer (measuring
wavelength; 240 nm) N _

Analytical Column: Cadenza CD-C18, inner diameter; 4.6 mm, length; 15 cm,
particle size; 3 um

Guard Column: none

Column Temperature: 40°C

Mobile Phase: 0.01 mol/L potassium dihydrogenphosphate aqueous
solution:tetrahydrofuran:acetonitrile = 13:5:2 (V/V/V)

Flow Rate: 1.0 mL/min.

Reference Example 1
_ 2-Acetoxy—5-(a—cyclopropylcarbonyl_-z-ﬂuorobenzyl)-4,5,6,7-
tetrahydrotixieno[3,2—c]pyridine

(1) 2-Fluoro-a-cyclopropylcarbonylbenzyl chloride



di chl oronet hane was stirred while cooling with i-ce to
provide a m xed solution. Into the resultant m xed
solution was blown 3.98 g (0.1 equivalent) of chlorihe
gas over a period of 20 n1nu§ s while keeping the
solution tenperature at 0OC, and “the resultant mxture
was then stirred for 0.5 hour while maintaining the
solution tenperature at OC. Further, 39.8 g (1

eqU| vaPenixtursfof d AP gof ﬁ]éclgagpyla%sﬂwehmyt krtored anl 886 \geuf

riod §@n220 m nut es._whi |l e keeping the solution

e apvapetired whidgcophige f"‘@%ﬁ%@ M9 vide amuikedysdleion.
T R LA a5 o ST & e

| f
¥ %% ;l"% e {dgsfiih eﬁfrngtsegl T'an eepé%%heéﬂﬁéﬂ\é\@u??}beﬁarﬁﬁ&é P°C, and the
Stré§u[thrﬂgm\ﬁ'mrl=: Sas KREREAGI ¥, SRIMLIHRR I‘LBH%%{ I?é #e %of?hon

not nore than 15C. After the dropw se

S dripdr&lremr oSt | Fuekerf 398 301 %QUJI%}EP&IEJ&@%& Whis 8edvd

to a liquid- separatlng oper ati on e resul

ortigameiho dvay & penied o MERINRiutsk twhhi2&2eing® thedol lios Q&%&&u&%t 0°C
sodi um hydr ogencar bonat e aqueous sol ution and then

wiihich1 8 & rgaged by stemingferbnadioer wailel maimaiaingrthé edutivider
reduced pressure to provide 145 g of the title
c&ﬁﬁﬁﬁﬁﬂ“ﬁ% 0% oily form (pure content: 95.4. g, .

y! ?lt grf‘ Bl |eg% QEhSYFASHPY) 2568 ofn 3%4-sedismoibiaspifate éq@my

sl SR OREII dice o e resulta sopetian sdution wndgr sdring while

of

SXePime e Bolution ommorare t pat mprs e i i i
paadahbhe,nﬁeswlﬁt%}a\k@s tRRd fordl Phinutes and th ] iquid-
tert-butyl di met hyl cshl or ogi I anenu ?nag 277 Subjefcted o a liquid

disgfarningmptiadoe. Wake ecdles éh%aﬂxcga)%ﬁ' wiak mglmdl WitR 58 ¢ 8N4l
the resultant m xture was then stirred at 25C for one

hotacoeled Bosndilem hydmg@ntaﬂmharb laqureoud solutién afden with 168 g of
solution were added 78.1 g of the
2 Precerled wates yad éwrcspty#te%umwdyemmesm wrprdede 145 g of the title
obt ai ned .i n (% 70,8 of trlethylan1ne and 1.57 g

of OB} 1 2B ¢ déronﬂ\fﬂ“é%"‘?ﬁéeé‘tt%g, Yieldc8@4).by stirring

T2 P &P BBV o ke GrcloptoRyirartons o taprobenzy)
8391 WA QL i Qb YB3 | ARRGE e

To a mixture of 115 g of 5,6,7,7a-tetrahydro-4H-thieno[3,2-c]pyridine-2-one

3

p-toluenesulfonate, 60.7 g of tert-butyldimethylchlorosilane, and 277 gof
dichloromethane was added 40.7 g of triethylamine, and the resultant mixture was
then stirred at 25°C for one hour to provide a mixed solution. To the mixed
solution were added 78.1 g of the 2-fluoro-a-cyclopropylcarbonylbenzyl chloride
obtained in (1), 70.8 g of triethylamine, and 1.57 g of sodium iodide, which was then

reacted by stirring at 45°C for one hour and further at 52°C for 5 hours.



entire anmount of a phosphate buffer solution prepared
by adding distilled water to. 9.50 g of KH2PO4 and
0.95 g of Na2HPO4. 12H20 into a total weight of 358 g,
whi ch was then subjected to a,liquid-separating
operation, followed by subjecting the aqueous |ayer
to back extraction with 116 g of dichl oronet hane. The °

‘resultant organic |ayers were conbined and

concentEr & ad@é thearearioadtothe sesultent nerction sdietion was stided the
reached a volune of 218 nL. Thereto was added 476 g of
acﬁé‘PEﬁﬂ”ﬂ?‘M‘ af a phesphatp Bufferssalytion prepared lpyeadeing diselied water to

d d | th d '
- Chehen BHGRoumEe SOy R PRG TS i platan eichas & which
o i ofei et 2 P B b hoSpi el D athieBtng e

mxture wa

d
Suhseny @zﬂIel' Yo bati %anchfon\Q@{heLlé\Aggf ?l‘ra?xg)ar&ekﬁ?e ! gtco}l'gcr-a pe:éultant

the resul'tant m xture was

hougmic s Weeidmtind@shdCloystitlardtBishde
filtration, evvasheoll With 69 0 5‘ AY: prlgllggo{ehgnqeégxre unti] the

acesiduirtadhee 2 valghebfing mbdeThere@UeRGIREES ) % 6f 4Rtonitrile, and
provide 131 g of a crude material of the tit
c Srpsemitint Maxte, asghar cankenteatetthendentodnédal prag@areadid the residue
252 of acetonitrile, which was stirred at 50C for .
16°850¢ 2 ¥elums®f S ha mle o S cletresulag regidirseas it d 938 461 g

s, added dropwi se thereto at the sane

f
? éﬁ%%?lmq&rag%é%w‘&ta&éw&areo\r asgben shirradta 30° Gt Whrginuics
th | ed t C and st t
el e R R e 5?535%%.@1%531 was then
CE%‘?&?& ngxC? hbgst e?hfp reéxpn%t g%}y%ga&w&ﬁaére%gegw at1on

of precoo aceton

PRRSIANGItH 69.0 RId?Edd80iRd - aéetgm%etehﬁ cfé-i Pluﬁd&q und, esg% 0

2- Acet oxy- 5- (a- cycl opropyl car bon "'uoro nzyI

ﬁIOYHdd16ﬂrg9d$ﬂfﬂcrr@d&hmeu&ﬁbﬁof2h@hﬂ%d>rﬂ% si|mdA m xed sol ution
of 6.20 g of acetic anhydride and 90 g of

ac et onfe #9.0e afdke cradelmdtetinbpas siled @52 Re fAtetbhibr@e Ofhich was
of 2-(tert-butyldinethylsilyloxy)-5-(a-
%!gartéﬁﬁ é@rrlt@anymwz 2fdl thenaloeledyd P05, ﬁbieqwhﬂﬁmdg of
thleno 3, %4 éP yridine obtained in (2), 7.65 g of
t PREE RF atddelromsyisptisete pt the gime tempemibnesyyyr 4 Hiénved ofz0d

%mutes and the resultant mixture was then cooled to 0°C and stirred at the same
temperature for 3 hours. The precipitated crystal was collected by filtration,
washed with 30 g of precooled acetonitrile, and dried under reduced pressure to
‘provide 37.6 g of the title compound.
3) 2—Acetoxy-5-(a-cyclopropylcar_bonyl-2-_ﬂuorobenzyl)-4,5,.6,7-
tetrahydrothieno[3,2-c]pyridine
A mixed solution of 6.20 g of acetic anhydride and 5.90 g of acetonitrile was
added dropwise to the mixture of 22.5 g of 2-(tert-butyldimethylsilyloxy)-5-(a.-
: cyclopropylcarbonyl-z-ﬂuorobenzyl)-4,5,6,7-tetrahydrothieno[3,2-c]pyridine

obtained in (2), 7.65 g of triethylamine, 62.0 mg of 4-dimethylamiﬁopyridine, and



113 g of acetonitrile, and the reaction was perforned

by stirring at -15C for one hour. After the end of

the reaction, 75.9 g of cold water was added to the
resultant reaction solution, and the resultant

m xture was then stirred at -X0C for 30 minutes. The
precipitated crystal was collected by filtration,

washed with a m xture of 22.7 g of precooled

ac kg pt acelogitaledaridzthg reaction eok denfertresd, byasticring atedsWhfbebne
reduced pressure to provide 16.4 g of the title

co}i‘ﬁi’éund Test Exanple 1 Preparation of Inpurity OXTP

St andar d, OXTP can. _be produced, for_ exanple, by the
met hod & e1fB’é‘cP ithe Teackinmy &5 9@ ofspldipshwasadued dpthe resultant
Met.hod for,K Measur| ng Prasu rel

4113

castafP DB o Eo i e Lo o mines
or i rasu n free
P T b AR S S e v e 22.7
aso 4R Ecbicd@betbfibdWand 173 ! d¥i@é
solfgjtil on (7: %) was a& ssol%v%g&g%hgef ah? r eﬁﬁdeg]rr %@Sed gjessure
or totpinevidiey T 0 g loff e tilRe dogoand. t o 100 ni. 10 4L of the
solution was subjected to |iquid chromatography for
measur dicetritxampdet t he fol | owi ng condi ti ons.
Measurement Conditions (Liquid Chronmatography)
( MeasuFesrarptiotef dnpin X TR Sewtdand:  ul travi ol et

absor ptionpet er (neasurl ng wavel ength; 240 nm
Anal yt Q?gTP e RerRTodussd eles sxample bjystge metfad déserfedén Example 20

St AR &sfdaﬂaenﬁgng@?% @19% "40C bbl i o Phase:
01

2 ol uti on: tcgﬁrog?@g%{g) n%r r Oe%oﬁ’lteln? F‘F‘gb%@gggﬁg‘%(l’i’/ﬁwugr el
- Hydrochloride or Free Prasugrel

The content of prasugrel in free prasugrel or the hydrochloride thereof was
measured as described below.

In an acetonitrile-water mixed solution (7:3) was dissolved 150 mg of free
prasugrel or the hydrochloride thereof to 100 mL. 10 uL of the solution was
subjected to liquid chromatography for measurement under the following conditions.

Measurement Conditions (Liquid Chromatography)-

(Measuremeﬁt Conditions) Detector: ultraviolet. absorptiometer (measuring

wavelength; 240 nm)

Analytical Column: Cadenza CD-C18, inner diameter; 4.6 mm, length; 15 cm,
particle size; 3 um

Guard Column: none

Column Temperature: 40°C _

Mobile Phase: 0.01 mol/L potassium dihydrogenphosphate aqﬁeous

solution:tetrahydrofuran:acetonitrile = 13:5:2 (V/V/V )



-24- Flow Rate: 1.0 nl/mn. Table 1 (Measurenents of
prasugrel and OXTP contents in prasugrel hydrochl oride
or free prasugrel) Purities in prasugrel

hydrochl oride or free prasugrgl Prasugrel content (%
OXTP content (% Starting material of 99.513 0.095
Exanple 1 (Free prasugrel) Product of Exanple 1
99.690 _0.032 (Prasugrel hydrochloride) Starting

mat er i BlowoRatg9l 8 18L/01095 Exanple 2 (Free prasugrel)
Product of Exanple 2 99.711 0.014 (Free prasugrel)
The prasugrel hydrochloride of Exanple 1 produced by
t action of free prasugrel containing OXTP with
hs-gp{? hloric acid had a reduced content of OXTP,

i gy in hat _hi gh-pur rasugrel hydrqchl orj d
0oL ek B A S e e
2 produced by the recrystallization o ree

E‘ﬁ?ﬁﬁ%‘m prnnt aini nx OXTP hadya further reduced
content of OXTP, i ndPemtidsieprasagrehhyfroghionideor ffaegeasugrel
prasugrel had been sucssgklddnyerp(Wiiuced. OXTRSHHteml(%)
ASpdriiggiiaterinyofAccor di ng t 099.Be3 present inventi@pgs
t Ee@pRrle obtai ned high-purity prasugrel and an acid
ageliet baRugaht (particularly, hydrochloride) thereof
wipkdiugr sratluaifle gont ent 99.690 0.032

(Prasugrel

_hydrochloride)

Starting material of 99.513 0.095

Example 2

(Free prasugrel)

Product of Example 2 99.711 0.014

(Free prasugrel)

The prasugrel hydrochloride of Example 1 prodﬁced by the reaction of free
prasugrel containing OXTP with hydrochloric acid had a reduced content of OXTP,
indiéating that high-purity prasugrel hydrochloride had been successﬁllly produced.
The free prasugrel of Example 2 produced by the recrystallization of free prasugrel
contamning OXTP had a further reduced content of OXTP, indicating that hi gh-purity

free prasugrel had been successfully produced.

Industrial Applicability
According to the present invention, there are obtained high-purity prasugrel
and an acid addition salt (particularly, hydrochloride) thereof with a reduced content

of impurities such as the by-product OXTP.



of -inmpurities such as the by-product OXTP. - 25 -
Brief Description of the Drawings Figure 1 is a powder
X-ray diffraction pattern for crystal A of prasugre
hydr ochl ori de, obtai ned by |r gdlation wi th copper Ka
radi ati on (wavel ength % _ 4 angstronms). In the
powder X-ray diffraction pattern the ordinate axis
represents diffraction intensity in counts/second

( Boisy Dasrdiptine ohdreiDiewings axis represents the
diffraction angle 20_in degrees; Figure 2 is afpomder
X-ray Highre bist Ry dsaieey §1 Ftl‘érlr paster) fog crysefl Apfasagpes]
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ractlon an egrees ure

Xré eﬁﬂsfﬁﬁm%ac%naagl%@ennH@gressryst al B2 of prasugrel
hydrochl ori de, obtained by ifradiation with copper Ka

radi at Figore(2\a\ugloaniigt K-rdy diffraboropedetd @%)ystal B1toT®rasugrel
powder X-ray diffraction pattern, the orJ‘nate axi s

r épdresieintide, dbiaineddty ioadiatidrensthtcpppar Kuotaditios €wavidlength A =
(cps) and the horizontal axis represents the

dil frranestrasms) anll e powider Xegy débactPngattendthieordinge assr
X-ray dlffractlon pattern for a crystal of free

pf%?fﬁptéw fragligmainirasitp i GorRis(reeanddapiiant thedipsi@pnighaxis
di at 54 t In th

B R S " L

PSR, {1 AL S0y ISR PR B e

dh;«irﬁ@@lbh@@ ob@aﬂ&ld%y%gaéhgtl&lﬁg'qtﬁ &3y %J% iI&#JFagla%on afnﬁgngth A=

result of the I'iquird chromatogra prasu
hydreepitemgle Iroht pbwae Xﬂaﬁd@ﬂﬁﬂtﬁnlpatt&ﬂdth@o%iﬁae @xisS

the result of the liquid chromatography of free
prepsesgnte ldifidat @omiacknsityninkeoans/secdhd (cps) and the horizontal axis
represents the diffraction angle 20 in degrees;

Figure 4 is a powder X-ray diffraction pattern for a crystal of free prasugrel,
obtained by irradiation with copper Ka radiation (wavelength A = 1.54 angstroms).
In the powder X-ray diffraction pattern, the ordinate axis represents diffraction
intensity in counts/second (cps) and the horizontal axis represents the diffraction
angle 26 in degrees;

Figure 5.is the result of the liquid chromatography of prasugrel.hydrochloride
obtained in Example 1; and

Figure 6 is the result of the liquid chromatography of free prasugrel obtained

in Example 2.



-26- CLAIMS 1. A nethod for producing prasugrel _
hydr ochl ori de represented by the formula: O N (la) O
H3C F O HOA with a reduced content of OXTP,
conpri sing dissolving free pr@gugrel represented by
the formula: 0 N\ (1) S F containing OXTP in
an inert solvent and addlng hydr ochl oric acid
optionally dropwi se to the solution for reaction. 2.
A nmet hod for produci ng prastghBVIShydr ochl ori de
according to claim1l1, wherein the inert solvent is
acetone. 3. Prasugrel hydrochloride containing 0. 7% or
I ss of OXTP,  produced by roduct i.on met hod

cor dﬁﬁ@etpqﬁ for arqﬁuimgrpr@ugrekgydrgchlw%rﬁgfeéq:nted by the formula:
hydrochlorlde contai ning 0.2% or .l ess of OXTP,
produced by a production nmethod according to claim1
or 2. 5. Prasugrel hydrochloride containing 0.09% or
| ess of OXTP,.produced by a pro tion met hod
according to claim | or & _6. P grel hydrochl ori de
containing 0.07% or less o P, produced by a
producti on nethod according tlo claim1 or 2. -

H}C‘< F
- HCI

(Ia)

O

with a reduced content of OXTP, comprising dissolving free prasugrel represented

by the formula:

A

N 0
| o—d |
H3C~< S | F
9) .

containing OXTP in an'inert solvent and adding hydrochloric acid optionally
dropwise to the solution for reaction.

2. A method for producing.prasngrel hydfochloride according to claim 1,
wherein the inert solvent is acetone. | |

3. Prasugrel hydrochloride containing 0.7% or less of OXTP, produced by a

production method according to claim 1 or 2.



7. Prasugrel hydrochl oride containing 0.05%or |ess of
OXTP, produced by a production nethod according to
claim1 or 2. 8. Prasugrel hydrochloride characterized
by containing 0.7%or |ess of ,OKXTP. 9. Prasugrel
hydrochl ori de characterized by containing 0.2% or |ess
of OXTP. 10. Prasugrel hydrochl oride characterized by
containing 0.09%or |[ess of OXTP. .11. Prasugrel

hydr oc Rraskgrgehysheghden derdontainiby 0 2omomliess of OBTDtoduced by a
| ess, of. OXTP. = 12. Prasugrel hydrochl oride
c%?%f‘%ﬁ@@dwc%éﬁlﬂé?ﬁ%ﬁ@ lor@5% or | ess of OXTP.

13 A [, h hl ori.d di t f -
o ms P ng iR P P T rarty Dl s dused by a
[ ~ ' i1 K t [ d f

AR e TR e e e A
Ty : S. 9, and 3. 5 dng: :

r I<':15<fili 21? fpf)drﬁ%}h.} A (gl?%éd%crogfaﬁrﬁ% ?%)Z%ncg\ﬁ%%& faccor’Sf’lrr(r)lég}acf3 dbya

apyodmgordietlodiabording @ &dimWgnei n the prasugrel
hydrochloride is a crystal show ng mai n peaks at

spaci nBesigl}! ofdréchboride. chntairin£0.03%or 183G DHRTRRISIICTByY a
in powder X-ray diffraction obtained by irradiation
wipr¢ducdogpmethokaceadingtté olaim 1%r 2A phar maceut i cal

conposi ti-on conprising as an active ingredient a

prfas ugP@FugrﬁW&qhﬂ%’lq%Géa@ét@Gmﬂ byycantainimg OcH¥é oofess of OXTP.

claims_3 to 14. 1 A prophylactic or therapeutic
adent PBFugTs xdﬁo‘i?e%ﬂrmemha@aéazmwr%am@g 0.%% o tesegf OXTP.

R0 e e AR e RRGai D Dl g B g B eGP
f ' . - 17, A hyl acti,
e apoit RrBhydrdcihite chatuetifon 6 BB RITEE oless afoxcre.

enpol i Pﬁhu%@l%&:ﬂlﬂid@%hﬂc@ﬁ%d\@ RIS %%FHS%J‘O less of OXTP.
prasugrel hydrochl oride according to any one of _

cllai meAPrisugid hydiBchibrideideoelin©fo K RAE G BRirhd $8 12, wherein the
prasugrel with a reduced content of OXTP, conprising

r etasysehit dradhigideriee cpyste dgrvehg et péalks BGsPARs (Bf 54, 4.4,
producti on nethod according to claim18, wherein the
r e ¥t and 3.3 angssiemssepowder X-ray diffraction obtained by inadiatiop with

copper Ka radiation.

14. A prasugrel hydrochloride according to any one of claims 3 to 12, wherein the
prasugrel hydrochloride is a crystal showing main peaks at spacings (d) of 6.6, 6.1,
4.0, 3.5, and 3.4 angstroms in powder X-ray diffraction obtained by irradiation with
copper Ka radiation.

15. A pharmaceutical composition comprising as an active ingredient a prasugrel
hydrochloride according to any one of claims 3 to 14.

16. | A prophylactic or therapeutic agent for use in warm—brlooded animals for
diseases caused by thrombus or embolus, comprising as an active ingredient a

prasugrel hydrochloride according to any one of claims 3 to 14.



an ether or a nitrile as a solvent. 20. A production

nmet hod according to claim 18, wherein the
recrystallization uses acetonitrile as a solvent. 21.
Free prasugrel containing 0.7%or |ess of OXTP

produced by a production nethod according to any one

of clains 18 to 20. 22. Free prasugrel containing 0.2%

or | ess of OXTP, produced by a production nethod

acldor difnRfopaylagiie asmerereutis agens forgise in bgmamor fararbosis or
.prasugrel containing 0.09%or, |ess of OXTP, produced

by TIPS RTERAPE HHSHYSBEEAT 8 Prasuie) hisechionids asponding to
18 to 20. 24. F prasugrel containing 0.05% or |ess
ofmkﬁ?&?f%?WEh%égﬁ%y a production nethod according to

a on ' -1 0. 20 . .Fr.ee pr.asugre

cakc o Ao B o e V0 BBl c o
Pr@eheiki rJRInG: ' %%T f clains 18
to 20. Sg?m:regngsgzﬁg?ggh%%g%g%?g%ﬁze gy cont ai ni ng

0.18% om predisctioh mdldd accérlingdtoR i 85 WHERNn the recrystallization uses
characterized by containing 0.2%or |ess of CM{%. 28.

Frapether asagitiele ashaobenter i zed by contai ni ng 0. 09% or
l ess of OXTP. 29. Free prasugrel characterized by :
caft ai Wi rIgdwrtioB yashod asserdife tOXTRN 183@vhefeirethe peaagatajtiedtion uses
characterized by containing 0.03%or |ess of OXTP. 31.
FrREEOPYTE @8R 6P1VERicor di ng to any one of clains 21 to

free . pr crystal show n

21" DELE prasp B SortmieR Y B Toss of OX TP, bipacedinos pradction
3. - t in wder. X- T, diffraction :
ob eatl?gndga Cgﬂé%ls t?)gaﬂm?slgfl? 8ﬁ8W‘{5h18§86— )(;r Ka radiation. 32.

“Asphar ' infqo S an,.activ )
e PR Rl AR N LSRR B

C ngdtiad ﬁ:@or‘dﬁlgaa-an)o’%ne b Anighy t@@bi c or ther apeut ic
agent for use in warm bl ooded animals for diseases

cadsedFizy prdsugmebiintaihing M0B4 85 1e6OSPOKIPNErodcedbydGirbd& tion
i ngredient free
method according to any one of claims 18 to 20.

24.  Free prasugrel containing 0.05% or less of OXTP, produced by a production
method according to any one of claims 18 to 20.
25.  Free prasugrel containing 0.03% or less of OXTP, produced by a production
method according to any one of claims 18 to 20.
26.  Free prasugrel characterized by containing 0.7% or less of OXTP.
27.  Free prasugrel characterized by containing 0.2% or less of OXTP.
28.  Free prasugrel characterized by containing 0.09% or less ofOXTP.
29.  Free prasugrel characterized by containing 0.05% or less of OXTP.
30.  Free prasugrel characterized by containing 0.03% or less of OXTP.
- 31. Free prasugrel according to any one of claims 21 to 30, wherein the free

prasugrel is a crystal showing main peaks at spacings (d) of 6.7, 4.7, 4.6, 4.2, and 3.8



prasugrel according to any one of claims 21 to 31. 34.
A prophyl actic or therapeutic agent for use in humans
for thronbosis or enbolism conprising as an active

i ngredi ent free prasugrel accgéging to any one of

claims 21 to 31. 35. A nethod“for producing an acid

addition salt of prasugrel, characterized in that
free prasugrel according to any one of clainms 21 to 31
| angEREB AT PANVEer AriavadifiFagtion obtaingsdyyt irmdiatiemwibreoppertie
absence of a solvent. 36. A production nethod

a %ﬁ?ﬁmng to claim35, wherein the acid addition salt

' .OF i I g b | f opat e.
532 kR ERAI seerBobfoirite e proatad ey tee
pﬁ&gﬁ'&rgf &@o@{l?@ﬂam %ﬁgrog}:lggns ilotocg @ m 35 or 36. 38. A

phar maceut | osition conprising an acid addition

s3bt agGREslyMEE R ufekgy'eh ic'%zgpa% (R hs@G aga%-g@%ggcggﬁﬁ}als for

39. A prophylactic or "therapeutic agen

WeisB2sbs ededib R tirdmbes Srimbdlis 88988 siARYS Sfladive i OMPMStree
or enbol us, conprising as an active Ingredient an acid

apaistgrecsatdinggoany dnagf tlaingd 26 w1 R7. 40. A
prophyl actic or therapeutic agent for use in humans
f é# t hi\onerdwiastioor therdpeliiicagent fomusé 51 mgnas fanthsehbosss or
ingredi ent an acid addition salt according to claim
3§mbolism, comprising as an active ingredient free prasugrel according to any one of
claims 21 to 31. |
35. A method for producing an acid addition salt of prasugrel, characterized in
that free prasugrel according to any one of claims 21 to 31 is reacted with an acid in
an inert solvent or in the absence of a solvent.
36. A production method accdrding to claim 35, wherein the acid addition salt is
the hydrochloride, maleate, or benzenesulfonate.
37.  Anacid addition salt of prasugrel produced by a production method according
to claim 35 or 36.
38. A pharmaceutical composition comprising an acid addition salt according to
claim 37 as an active ingredient.
39. | A prophylactic or therapeutic agent for use in warm-blooded animals for
diseases caused by thrombus or embolus, comprising as an active ingredient an acid
addition salt according to claim 37.
40. A prophylactic or therapeutic agent for use in humans for thrombosis or

embolism, comprising as an active ingredient an acid addition salt according to claim

37.



