DESCRIPTION Title of the Invention: SALT OF FUSED HETEROCYCLI C

DERI VATI VE AND CRYSTAL THEREOF Techni cal Field [0001] - [0002]

The present invention relates to a conpound (chem cal nane:
3[2-fluoro-5 -(2,3 - difluoro

- 6- met hoxybenzyl oxy) - 4- met hoxyphenyl]-2,4 -dioxo -1,2,3,4 -
tetrahydrot hieno [3,4-d] pyri mdi ne-5-carboxylic acid choline salt;
hereinafter, referred to as "conpound (A)") represented by the
formula: [Chem |I] t hat has DEICRPIIONsti c activity agai nst
gonadotropi n rel easing hornone, and is useful as a preventative or

t herapeutic agent for a sex hornone-dependent di sease such as benign
prostatic hypertrophy, hysteromyoma, endonetriosis, netrofibrom,
precoci oUilepod lid YnvenfioA0 SATTa OR FeISBTs tHEBER O IOe DERISAHTIGEr AdEY
or the like. Background Art [0003] - [0004] A conpound (hereinafter,

referredcRysgal TAEREWH (B)") represented by the fornul a: t hat
has an antagoni stic activity agai nst gonadotropi n rel easi ng hornone,

and is useful as a preventative or therapeutic agent for a sex
hor none- dependent di sease such as benign prostatic hypertrophy,
hyst er omyQiB;.FiddRet ri osis, nmetrofibroma, precocious puberty,
anenorrhea, prenenstrual syndrone, dysnenorrheal or the like is

di sclosed in P@bS%' [rorapggence 1. The publication nmerely contains
general descriptions o alts as pharnacol ogically acceptable salts,

and does not FEROT tprés%ﬁf’ i flllﬂ%l’lﬁ&llt %ef%{escofgj Ogndcén%gound (chemical name;:
3-[2-fluoro-5-(2,3-difluoro-6-methoxybenzyloxy)-4-methoxyphenyl]-2,4-dioxo-1,2,3,4-
tetrahydrothieno[3,4-d]pyrimidine-5-carboxylic acid choline salt; hereinafter, referred to
as "compound (A)") represented by the formula:

[Chem.1]

_0 F
F CH,
O N = | (A)
9 . +N'-"' CH,
\T::E:[:;:CHS Oﬁi:ii:L;:S Ho” N \3%

that has an antagonistic activity against gonadotropin releasing hormone, and is useful
as a preventative or therapeutic agent for a sex hormone-dependent disease such as
benign prostatic hypertrophy, hysteromyoma, endometriosis, metrofibroma, precocious

puberty, amenorrhea, premenstrual syndrome, dysmenorrheal or the like.

Background Art
f0003] - [0004]
A compound (hereinafier, referred to as "compound (B)") represented by the

formula:



Patent reference 1: International Publication panphlet 2007/046392

Di scl osure of the Invention Problens to be Solved by the Invention

[ 0005] It has been confirned by the diligent studies conducted
by the present inventors that conpound (B) described in Patent
reference 1 is anorphous or crystalline. One aspect of anorphous is
that it is difficult to, for exanple, isolate and purify in certain
quality in the industrial scale, and accordingly crystals are nore
preferred as drlGyemeX]leri als. However, as will be described in the
test exanple beIOM/(satération solubility test), the crystals of

conpound (B) have a B Ly, pebbl em The poor solubility often
causes probl ems\ﬁen H@igg a'bi i

an require ingenuity in
formul ati o W t b conpund Je8) a dfug. Use of conpound (B) as
drug materia N

Y r eI r es™M np n sol(@)lity. Means for
Solving the P 5 [ 0QQ6] ent inventors conducted
i ntensi ve st udhes ~the for _ and found that
342-fluoro-5-(2, 3-di fTuoro-6- hoxyoenzyl oxy) - 4- met hoxyphenyl k2, 4- di

oxo-1, 2, 3, 4-tetrahydr ot hi eno[ 3, 4-d] pyri m di ne-5-carboxylic

aci dchol g 153kh ABPARAS LARR A MidL g&aag{re 'fekxgﬁg foffcel 3R & uscful

storage stability, and thus répresents a preferre onpound as drug
terial h ' '

materi al o angrg%ﬁgﬁg of Bl B8R BPENshO BhcBaRe: Aol Alh as

findi ngs sent inventionre

as desor PR RO FRLRAREEH R oo RIONE. Roenner Hord S SPNRRIAC

conmpound_as _described in the abgve (2), ich has characteristic ..
ponks ot PP SECTOTIh g Bug Fynisphie, dybuidhogieapidhe b SbiiSiea in
22.0, 22.6, 23.5 and 26.2 in a powder X-r di ffraction di agram

(4) 1 he BIBGIHEICIE oscr i BEA PPRIGAHEN SHBHE COBEINS Bk Hgseriptions of salts
characteristic peaks at chem_cal shift values (8(ppm),) of 155.8,

149. 8, 1a%5 phammpgglogically siceeptable sgits, gnd daes nef rppo gperificsalts ofscompaosig
55.5 in a 13C solid-state NVR spectrum chart; (5) the conpound
as descr(Bkd in the above (2), which has characteristic peaks at

chem cal shift values (8(ppm)) of -131.6, -145.2 and -151.8 in a 19F
sol i d- st at e NVRatspeisfaremaech dmternational Publication pamphlet 2007/046392

Disclosure of the Invention
Problems to be Solved by the Invention

[0005]

It has been confirmed by the diligent studies conducted by the present
inventors that compound (B) described in Patent reference 1 is amorphous or crystalline.
One aspect of amorphous is that it is difficult to, for example, isolate and purify in
certain quality in the industrial scale, and accordingly crystals are more preferred as
drug materials. However, as will be described in the test example below (saturation
solubility test), the crystals of compound (B) have a solubility problem. The poor
solubility often causes problems in drug absorbability, and may require ingenuity in

formulation with compound (B) used as a drug.  Use of compound (B) as drug material



(6) the conmpound as described in any one of the above (2) to (5),
whi ch has an endotherm c peak at around 213C in a differenti al

thermal anal ysis chart; (7) a pharmaceutical conposition
whi ch conprises as an active ingredient a conpound as described in
any one of the above (1) to (6); (8) the pharmaceuti cal
conposition as described in the above (7), which is a gonadotropin
r el easi ng. hor none ant agoni st; (9) the pharmaceutica

conposi t i (B rauigRsIgrgEnsnts mselubldye (7), which is an agent for the
prevention or treatnent of a sex hornone-dependent disease, a
reproduction regulator, a contraceptive, an ovul ati on induci ng agent
or an agent for the prevention of post-operative recurrence of sex
hor none- ddpmndentolybngabe Broblems (10) a use of a conpound as
described in any one of the above (1) to (6) for the manufacture of
an agent for theogslevention or treatnent of a sex hornone-dependent
di sease, a reproduction regulator, a contraceptive, an ovul ation

i nduci ng agent Tk pRéseadRvEntbB cohbigctéd BNERIVeGdMs (VRS tiredBRizaink \Roblems,
recurrence of sex hornone-dependent cancers;. (11) a nethod
for preveplii REn@rihhf SAfI-NEord- (32§3Jaﬁmw%=ﬁ&96£5dﬁﬁﬁy19k3§eﬁﬁﬁtho§yphenyt]--
reproductive regul ati ng nethod, "a contraceptive nethod, an

ovul ati on-4 i1Nga : £.ap: ar j 3 :

ot -operat FoaS S o R B AL Rt choline salt has
conpri si L0k, S i e ef fect ] 0 - CO

Goseri bed Taintlychigh RlpRlf shd et BTRMRke ety s Fopresonts o
the | nventi ound, ( of the .npresent. invention h
excel | onPrdite PR o o 58 RRER kel by R BT AEBR nes e R
has exce%le t CE%%%%k§inity, and excellent storage stability and

f1 ui di ty 28RS K)P85% thus easy to handle, for exanple, in
formul ati on. f&ﬁ? Mode for Carrying Qut the Invention [0009]
Compound (A) o & present invention can be prepared, for exanple,
using the follow ng nmethod. Specjfically, for exanple, a free
compound (B), WHRGR g presentipRtivedclatgs ii ng t he net hod described in
Pat ent reference 1 or by using nethods according to this nethod, is
m xed wi th an éQuegonapaiidrenreseptasdhy the peewe)fognulg (Akal | excess ampunt
of choline hydroxide in a suitable solvent. The m xture is then

di ssol ved undef2)fbacomppund dyelesrpibedinthe sbaye fbewhichivdysalliseided as
appropriate, as required. Conmpound (A) precipitated upon cooling can
t hen be i sol at €).thé¢-compeund asclepoiad in(A) avy (Dewpichils eldhrixgteristic peaks at
recrystallization using the sane or simlar solvent. [0010] The
sol vent gifftadt®naampl&o20€)} of Friguil dedouha.3| 21does.0noL .6 08 6rdndr®es. vt B
salt formation. Exanples of usable solvents include organic solvents,
i ncl udin oﬁﬂ&@b@éﬁdﬁﬂ@&i@ﬂi@ﬁ@gnol , ethanol, 1-propanol, 2-propanol,
1- but anol and 2-butanol, ethers such as tetrahydrofuran and

di i sopropyl et i8fthe 8RHpIVRIIES deriBEX RBARS MoY8(E), RhichMES Eh-RARQ iR Yeb& at

used. [0011]
chemical shift values (8(ppm)) of 155.8, 149.8, 145.3, 118.0, 113.7, 111.6, 110.3, 98.1,
69.8, 58.7, 57.1 and 55.5 in a °C solid-state NMR spectrum chart;
(5) the compound as described in the above (2), which has characteristic peaks at
chemical shift values (§(ppm)) of -131.6, -145.2 and -151.8 in a '°F solid-state NMR
spectrum chart;

(6) the compound as described in any one of the above (2) to (5), which has an

endothermic peak at around 213°C in a differential thermal analysis chart;



Compound (A) of the present invention is extrenmely useful as an agent
for the prevention or treatnment of sex hornone-dependent di seases
such as benign prostatic hypertrophy, hysteronyoma, endonetriosis,

met rof i broma, precoci ous puberty, anenorrhea, prenenstrual syndrone,
dysnenorrhea, polycystic ovary syndrone, |upus erythematosis,
hirsutism short stature, sleep disorders, acne, bal dness,

Al zheinmer's disease, infertility, irritable bowel syndrone, prostate
cancer, uterind/taftermacsytes} cormesition sylagh comprises 2y aphveuingeadient a
tunor, a reproduction regulator, a contraceptive, an ovulation

i nduci ng cagwatnd asdeseréhed 11 any enpeofghedkayei(brfodf); post - oper at i ve
recurrence of sex hornone-dependent cancers or the |ike. [0012]
Conpound (A) ad8bthdi plyprmecauicalpearsmasitionnasedeseriredniaythd ebapp(7hpwhish b w
m xed with a pharmaceutical carrier used conventionally to prepare a
phar mac e gbhaddtropomptessing dormone antagonikhe phar maceutical carrier may be
appropriately in conbination according to a dosage form as descri bed
bel ow. As the ghathegtathagaticalatohipdkitioh @ dexdaitpd ¢h theXabbidd €N $hichGl aas
| actose or the like; lubricants such as magnesi um stearate or the
like; di speite@ratiy préwd@iions of ar@MTEbNYA CRk| UbABEheOdepbitRnt | HiSsase, a
bi nders such as hydroxypropyl net hyl cel l ul ose or the |ike; surfactants
such as &aﬁsmbnqe%znmr |l cﬁﬁa&@%%,ﬂﬂﬁoﬁﬂkﬁfbﬁ%dé‘r&ﬂ% a%amgheagé}ﬁ for the
carbonate or the Iike; dissolving aids such as cycfodextrin or tﬂe

i ke, aciygitsi &H&g_ ibd febud NS nddnk & i S such as
sodi um e gﬁ%gﬁglor tﬁgﬁ??&%{k%H aé?&@%%%s SG@E g a%ﬁ@%%ﬁé%?b aci d
salt or the Ii [ : the
dosage form of %ﬁ?(e\aal%ﬁg’?ﬁgg é%ﬁ’%‘g%g%sﬁ%%gﬁﬁ%‘%}% REYS f:)f)trhgi>§1 ﬁé@% @§ tt (ﬁé@ fgr the
present inventjon i-nclu ral.l y-adm.ni stered agepts sych as powders,
granul es,” ?‘ﬁaéhg? Sha e@%ﬁtdg)fﬁ{%?/% e il ﬁ{agt,meggggalsgg%{,gﬁao?%gegep%ﬁf
and pareateral

| y-admi nistered agents such as injections oul tices,
Supposi  APFEE AAPPAB Feulatdr 8 SorpeeRtne s CRvIaoR Feelizpeent of an
“preferabl e. [gplé% ] . Prgferabl%¥,the above formul ations are
pr epar ed 28T IPERUY RESYCHURR Of oPRSEART2EYY) sEERes R 88 teEmppedenspdent
invention is admnistered in 0.1 to 1,000 ng per day for adults in
t he case®@i®B¢-al | y- adni ni stered agents, and in 0.01 to 100 ng per day
for adults for_ injections. Exanples [0015] The present
invention is f(kpmemethofd for peveatinghonbeaddingea a3 hpyn cpendent disease, a
fol |l owi ng Exanpl es and Test Exanples. However, the present invention
i s not | tapredsgiivéragalaping nooha], aReatrpdeptite method, an ovulation-inducing method,
or a method for prevention of post-operative recurrence of sex hormone-dependent
cancers, comprising administering an effective amount of a compound as described in

any one of the above (1) to (6); or the like.

Effect of the Invention

[0008]

Compound (A) of the present invention has excelient solubility and oral
absorbability. Further, compound (A) has excellent crystallinity, and excellent storage
stability and fluidity. Compound (A) is thus easy to handle, for example, in

formulation.



Conmpound (A) 312-Fluoro-5- (2,3

-di fl uor o- 6- met hoxybenzyl oxy) - 4- met hoxyphenyl ] -2, 4-di ox

0-1, 2, 3, 4-tetrahydrot hi eno[ 3, 4-d] pyri m di ne-5-carboxylic acid (3.07
g) and a 46% chol i ne hydroxi de aqueous solution (1.64 g) were
suspended in a m xed solution of 1-propanol and water (about 1:1
volune ratio; 30 nL), and the m xture was heated and stirred for 15
mn at 60C. 1-Propanol (30 nL) was added to the m xture at 60C, and
the m xture was stirred at roomtenperature for 1 hour, and for

anot her one hour under ice-cool ed conditions. After the precipitate
was col | dteseMiody fon Carrying O thedavenioned twi ce with 1-propanol (1 ni).
The resulting solid was dried under reduced pressure at 40C to obtain
conmpound (A) (208®]g). Further, this conpound was heated and stirred
at 60C in a m xed solvent of 1-propanol and water (about 1:1 vol une
ratio; 30 nlL), GomebcimpgrApafitie pfS@niihyentia cad de préparddh foreqbipiepising the
obtained after hot filtration. The m xture was cooled to room

t enper at dgitowiag dnethbdr eSpdodfically) @ir exaaijle,f & rfreaned g unaN@ )N QkHicl B8 Tbe
i ce-cool ed conditions. ﬂe precipitated crystals were col’l ect ed by

filtrati Efbdu@&ﬂ byasies tHevnethodi deddci@hddl HEPaSHY fé?é}&n&f 1 by AyORGRS Imashs
wat er out 1 volune ratio; 1 nL) The resu tlng crystals were

ir-d t
At 0 e iy e oy s

(8H M, feed %l?di%m% 1‘}1(13;;1(% ? 1 3%& 1
. 7.05 crfr’ i gRolfhel b [h){‘ B b](?gﬁz B8 ?ﬁ%%&ﬂen
J 9.711. 1 b Q alned conmpound
(% vas AEsale ik ploc 4’*‘1& e By cRbrepyraie PF 200 "PRuRER =
anal ysis, 13C.so um and .19F sol,i d-

apect r untSaIEr- t RetEghE ?ﬁ?ﬁge%@%f HERD APl 6 ey B sgfered. - Purghsr

t he powder X-r ifflactio t he cr Ials were ground with a rtar,

and neasHYBROW %ty%qénapvo%@#ﬂ?@drbyywaw Hizatior ising f aiis or Rplaw SOPRS: PD

(Spectris plc,gf NTIytlcaI Department) (reflection nethod; CuKa rays,

tube voltage 4 QJQ tube current 40 mA). The resul ting

diffraction di agram is showmn in Figure 1, and diffraction angles

(20()) and rel AR¢ velvenk @a% bej sy (olgenbiprpwidrd thaidt dersdnatdnigtfeveewith salt

intensities of about 20% or higher are shown in Table 1. [Table 1]

Di f f ract fasmationgl eExarapley pf Reable solwentn tienhede grepnde sof ehtsadtdlwhingalgbkols
such as methanol, ethanol, 1-propanol, 2-propanol, 1-butanol and 2-butanol, ethers such
as tetrahydrofuran and diisopropyl ether, and water. A mixed solvent of these also may
be used.

[0011]

Compound (A) of the present invention is extremely useful as an agent for the
prevention or treatment of sex hormone-dependent diseases such as benign prostatic
hypertrophy, hysteromyoma, endometriosis, metrofibroma, precocious puberty,
amenorrhea, premenstrual syndrome, dysmenorrhea, polycystic ovary syndrome, lupus
erythematosis, hirsutism, short stature, sleep disorders, acne, baldness, Alzheimer's

disease, infertility, irritable bowel syndrome, prostate cancer, uterine cancer, ovary

cancer, breast cancer and pituitary tumor, a reproduction regulator, a contraceptive, an



(20 (1) Relative intensity (% 7.1 38 21.0 31 10.4 32 21.5 83 11.5 48
22.0 82 13.9 31

ovulation inducing agent, an agent for the prevention of post-operative recurrence of
sex hormone-dependent cancers or the like.

[0012]

Compound (A) according to the present invention may be appropriately mixed
with a pharmaceutical carrier used conventionally to prepare a pharmaceutical
composition.

The pharmaceutical carrier may be appropriately in combination according to a
dosage form as described below. As the pharmaceutical carrier, for example,
excipients such as lactose or the like; lubricants such as ﬁlagnesium stearate or the like;
disintegrators such as carboxymethylceﬂulose or the like; binders such as
hydroxypropylmethylcellnlose or the like; surfactants such as Macrogol or the like;
foamings such as sodium hydrogene carbonate or the like; dissolving aids such as
cyclodextrin or the like; acidities such as citric acid or the like; stabilizers such as
sodium edentate or the like; pH adjusters such as phosphoric acid salt or the like can be
illustrated.

[0013]

Examples of the dosage form of the pharmaceutical composition according to
the present invention include orally-administered agents such as powders, granules, fine
granules, dry syrups, tablets, capsules and the like; and parenterally-administered agents -
such as injections, poultices, suppositories and the like, and orally-administered agents
are preferable.

[0014]

Preferably, the above formulations are prepared in such a way that compound
(A) according to the present invention is administered in 0.1 to 1,000 mg per day for

adults in the case of orally-administered agents, and in 0.01 to 100 mg per day for adults



22.6 46 14.1 29 23.2 29 14.3 24 23.5 39 15.5 31 25.1 22 16.1 23 26.2

for injections.

Examples

[0015]

The present invention is further illustrated in more detail by way of the
following Examples and Test Examples. However, the present invention is not limited
thereto.

[0016]

Example 1

Compound (A)

3-[2-Fluoro-5-(2,3-difluoro-6-methoxybenzyloxy)-4-methoxyphenyl]-2,4-diox

0-1,2,3 4-tetrahydrothieno[3,4-d]pyrimidine-5-carboxylic acid (3.07 g) and a 46%
choline hydroxide aqueous solution (1.64 g) were suspended in a mixed solution of
1-propanol and water (about 1:1 volume ratio; 30 mL), and the mixture was heated and
stirred for 15 min at 60°C. 1-Propanol (30 mL) was added to the mixture at 60°C, and
the mixture was stirred at room temperature for 1 hour, and for another one hour under
ice-cooled conditions. After the precipitate was collected by filiration, and washed
twice with 1-propanol (1 mL). The resulting solid was dried under reduced pressure at
40°C to obtain compound (A) (2.93 g). Further, this compound was heated and stirred
at 60°C in a mixed solvent of 1-propanol and water (about 1:1 volume ratio; 30 mL),
and 1-propanol (30 mL) was added to the solution obtained after hot filtration. The
mixture was cooled to room temperature, and stirred for 1 hour, and for another one
hour under ice-cooled conditions. The precipitated crystals were collected by filtration,
and washed twice with a mixed solvent of 1-propanol and water (about 3:1 volume

ratio; 1 mL). The resulting crystals were air-dried for 4 days to obtain compound (A)



57 16.4 20 26.7 22 17.4 22 28.3 29 19.0 34 29.6 27 19.4 86 30.1 27

(2.16 g).

"H-NMR(DMSO-dg)(8(ppm)):3.10 (9H, s), 3.35-3.45 (2H, m), 3.70-3.90 (8H, m), 4.95
(2H, s), 5.47(1H, brs), 6.44 (1H, s), 6.85-6.95 (1H, m), 7.05 (1H, d, J=11.5Hz), 7.11 (14,
d, J=7.4Hz), 7.48 (1H, dd, J=9.7ﬂz, 19.5Hz),11.14(1H, brs)

[0017]

The obtained compound (A) was measured with regard to powder X-ray
diffraction, thermal analyéis, BC solid-state NMR. spectrum and '°F solid-state NMR
spectrum under the conditions below to obtain data.

[0018]

For the powder X-ray diffraction, the crystals were ground with a mortar, and
measured with a powder X-ray diffraction apparatus X'Pert Pro MPD (Spectris plc,
PANalytical Department) (reflection method; CuKa rays, tube voltage 45 kV, tube
current 40 mA).

The resulting diffraction diagram is shown in Figure 1, and diffraction angles
(20(®)) and relative intensities (%) of peaks that had relative intensities of about 20% or

higher are shown in Table 1.



20.0 22 31.2 22 20.3 100 [ 0019] For reasons related to the
nature of data in powder X-ray diffraction, the 20 val ues and the
overall diffraction pattern are inportant for the recognition of
crystal identity. It is comon knowl edge that the relative intensity
in X-ray diffraction patterns fluctuates in a manner that depends on
sanpl e conditions and neasurenent conditions. It should be noted that
the 20 values of diffraction patterns in powder X-ray diffraction may
slightly Tebledlat e dependi ng on sanpl e conditions and nmeasurenent

condi t i oS- F¥Mn angle _ F%l_a{i'cﬁnfe; I~ @fi‘ﬁia&%nsdn%lgeaiuf{a%ét' oS ©
nmade using a tQQ;@BgraV|netr|c ﬁf efenti al E I anal yzer Jﬁg
T08 120 (Rrya CU; 0T poT atyi o) (é‘é:d.tl ngyrate: 2? ; e{—ew'—e%e—
mat eri al —at-umi rjb.g:. oxt+de)y—TFhe gzesul ti-g—ehar S shewh—-A—Fgure—2
Endot her m-e—peak—areounrd2136 h@%e-;ha2—£$%#4ﬁuix4H¥4n§i+M¥¥@_
in ther | _anal \}Lisc may gl ight 148 £l uctliate depefdi ng on Qan‘plaz
conditi ons_and Ad8sur enent condi%ions [0021] 22.6 46

14.1 20 232 20

14.3 24 235 39

15.5 3] 25.1 22

16.1 23 26.2 57

16.4 20 26.7 22

17.4 22 283 29

19.0 34 29.6 27

19.4 86 30.1 27

20.0 22 31.2 22

20.3 100

[0019]

For reasons related to the nature of data in powder X-ray diffraction, the 20
values and the overall diffraction pattern are important for the recognition of crystal
identity. It is common knowledge that the relative intensity in X-ray diffraction
patterns fluctuates in a manner that depends on sample conditions and measurement
conditions. It should be noted that the 20 values of diffraction patterns in powder
X-ray diffraction may slightly fluctuate depending on sample conditions and
measurement conditions.

[0020]

For the thermal analysis, measurements were made using a thermogravimetric
differential thermal analyzer TG-DTA TG8120 (Rigaku Corporation) (Heating rate:
10°C/min; reference material: aluminum oxide). The resulting chart is shown in
Figure 2.

Endothermic peak: around 213°C



For the 13C solid-state NVR spectral neasurenent, a sanple was
‘charged into a 4-nmzirconia rotor, and neasured with a Bruker Avance
DRX500 (rotation speed 10 kHz) using the CP/ MAS techni que. The
resulting spectrumchart is shown in Figure 3. Not e that the
chem cal shift values in the -13C solid-state NVR spectrum nay
slightly fluctuate depending on sanple conditions and nmeasurenent

condi tions. [00Q22] For the 19F soljid-state NVR spectrum
measur enent , a NefRphat W&sew&rw ippako Iy thermahmgnalypis garw shishthr fugate
measured with_a Bruker Avance |11 400 W deBore (rotation speed 30

kHz) usi Kigrenséngassarellp gprdidonsmng mepserement opnsliteser ved with
reference to the external standard sanple pol yvinylidene fluoride
(PVDF) set to re@dldate at -91.2 ppm The resulting spectrumchart is
shown in Figure 5. Note that the chem cal shift values in the
19F sol i d- st at FoNtR §pewlidsmterdiMRB Ispegital ynehbute e ESaiaplemhsmjlaﬁg&d into
sanpl e conditions and neasurenent conditions. [0023] Exanple

. Conpound a(4Amm zirconia rotor, and measured with a Bruker Avance DRX500 (rotatlon speed 10
342-Fl uoro-5-(2, 3- di f | uor o- 6- met hoxybenzyl oxy) - 4- net hoxypheny1] -2, 4-d

i 0x 0- 1, ZI) dsih e tHeaOPAAE héchAR[ud, 4TH fasﬁhlﬁg@Pé&uﬁq Qﬁﬂ@’éﬂé\b&nﬁ]ﬁggre 3.
(4.07 g), a 46% chol i ne hydr oxi de aqueous solution (2.1

2-propanol  (20yd# thaa Akt ¥irinGiEal(she® vBl'u):s wefiR 'AE %@Hd—s@a@NWtsg&tﬁﬁ{ gﬁa?

mn at 40C. After renoving the insoluble matter by filtrati

resul ti ngj;sigh il QaBepdnd RAfHnd ahl pRAARL

dii soprop;}?rﬁet her (80§pn1_)ﬁ@e aﬁ%: %101 Eltﬁ)n ﬁa1thure V\I/gé t ogzr?)ﬂstl rred at
room tenperat zgor about 1 hour, and then for about 4 hours under
i ce-cool ed con Ions. The precipitated solid was coll ected, and

[
dried at 90C o g ced pressure ield A m.xed
sol ution of et ng ¢ hﬁ,d‘oLil ﬁateﬁg%o%’?c lvgflﬂfﬁlél% ?Isgnplggv%ic}l%g]mto
t hen adde o the resultl sol i The m A heated. to
e added & Pek et Bt B PEbthe R e iont 1 AU wA e R Bohs
et hanol and (1.1 vo ti.0 m) at the s rre tenp ure.
The resuFRqeﬂg%s@{I %ﬁé\%@l ??@H@%u 1e§8Fﬁtjl‘%I"Y3§ ae%i&/ |re§gence
room t enperat ure for hours, and further_stjirred at roomtenperature
for abouto hepsirnalstandaample pelxinslidguedluerie (FKPRxisg igresopats at -91.2
further stirred at roomtenperature for about 1 hour after adding
et hanol PRO- nilfie resilfing Apeeterm shart isshownén Rigy S.under i ce- cool ed
conditions. The solid was coll ected fromthe m xture, washed with
et hanol (5 ni) Notmnthatitheechenycadishifh Mgues inr thg EFF salktstatsl NMRysecfrumt ey
dried at 40C overni ght under reduced pressure to obtain conpound (A)
(2. 43 g) slightly fhishmtedabending ousdmpk) condsioneaslimeasufemerj conlditions: r ay
diffraction in the sane manner as in Exanple 1. The result confirned
t hat the conmpo[0®@3[A) had the same crystal form observed in Exanple
1. 1H NVR(DVBO d6) (8(ppm):3.10 (9H, s), 3.35-3.45 (2H, nm), 3.70-3.90
(8H, m, Edafiple@2H, s), 5.38 (1H, brs), 6.43 (1H s), 6.85-6.95 (1H,
m, 7.05 (1H d, J=11.5Hz), 7.10 (1H, d, J=7.4Hz), 7.47 (1H, dd,
J=9. 7THz, Cd@p 5{1—@ (abl. 11 (1H, brs) [0024] Conparative Exanple 1
Crystal s of Corrpound (B) Et hyl acetate (0.1 nL) was added to an

anor phous sol il _ _
312-fl uoro-5-(2, [%fF(IjI%Of ?uo&2 5 dlﬂum g)??/ thox ?Fnzﬁy‘ixyl“ Bt h(())%pl‘ﬁn%l;f]ﬂ gloé)l{ d

i oxo-1,2 Cal (o]

). and” e ST SRR S P

by bl ow }rf)% 0% ; 4L 980y SqutIIJrr]le@ I%Séﬁl, tZl-prgpanol (200 mL) and water (100 mL) were
mixed, and heated for 15 min at 40°C. After removing the insoluble matter by

filtration, the resulting solution was concentrated, and 2-propanol (80 ml) and

diisopropyl ether (80 mL) were added. The mixture was then stirred at room

10



solid was further heated to 70C, and dried overnight under reduced
pressure to obtain crystals of conpound (B) (10 nmg). The obtai ned
crystals of conpound (B) were neasured for powder X-ray diffraction
in the sane manner as in Exanple 1. The resulting diffraction diagram
is showmn in Figure 4. [0025] Conparative Exanple 2 Crystals of
Conpound ( B)

342-Fl uoro-5-(2, 3-di f | uor o- 6- net hoxybenzyl oxy) - 4- met hoxypheny1] - 2, 4-d
i ox o- 1, Zemparatige fraheubd hoshofnd, el fosyabort diheurssunsisr irsxsploled epmiditions.
(0.69 g) was suspended in diisopropyl ether (10 nL), and the m xture
was stirride precipdatedosolsl h‘(ﬁﬂr@lﬁn@ér ahé atriedThe 907 Q t emeeniglts usddr r reddcesit
roomtenperature overnight, further for 1 hour under ice-cool ed

condi t i onsessige(ysaddidohvas cAlmied edlitipnfofl ¢thatdl cmd water datioat 1tindelume
reduced pressure to obtain crystals of conpound (B) (0.65 g). The

obt ai ned ratieySt5ain$) ofas therpadded t§ Be sosuldngralidi(R66 thr Tevweeru-wayheated
diffraction in the sane manner as in Exanple 1. The result confirned
that the (¢ @3pouaet sB)edted 14 het ShrRios rafet aidihgrahekRsesolesbd Bf ethanol and
Conparative Exanple 1. [0026] Conparative Exanple 3 3 42-Fl uoro

-5- (2, 3- GidtdrUQF OvolAmFBhNROX PRI Wt EheYdanft- teRpBAXMBN TN tesniing-sBIuP%A was
-1,2,3,4 -tetrahydrothieno [3 ,4-d] pyri mdine-5-carboxylic

i d- 1/ 2NN i i-aR1 I L af
?g'orrpoun?“?%‘? F{lﬁjﬂ@%\éhﬁé i%éﬁetagﬁzct%pz} @gm?% 6%1}71%?11%{1&& & 3 Bburs! GlaciufBY diidreRS

3421 Uoror By SRR SFLB Pfoud AR sd B8 cthangl Q0 L), The migurs vies
(200 ) SIS AP RPN (LR RIAC oL e
ves col £ egfﬁ%iwjggﬁ“ﬁiﬁéwgwﬁf Gonditiont, - ShEsali wer collecipd Jomy
e NVRC DN vt i Shat (5 Bui)e sna FHba by dipwing nioges. ( The slid vas

3.87 (2H,. s), 4.95 (2H s), 6.85-6.95 (1H m, 6.98 (1H s), 7.09
(1H d, Juther érJEG? ,atsff? Looyernight ypdenrepuedryressproty_cptais compound (A3 4312)-
Test Exanple 1 Saturation Solubility Test The conmpound (A)
obt ai ned The oblaingsl eompourde(Adofpomsasures) farBayyder SKodit diffiegtionnin the same
Conpar ati ve Exanple 2, and the conpound (C) obtained in Conparative
Exanpl e Bapaeicassipspeasadd 1i n Thatresult ennfirmed ghat fihes cempeaumddiAgsipiduthe same
test (hereinafter, referred to as "1st fluid") or 2nd fluid

( her ei nafiyeta] forpf ehseddimEsamplerd fl ui d") described in the

Reagent sTest Sol utions for Ceneral Tests, the Japanese Pharnacopoei a,
15t h Edi {HONMRIDMSDsigEd@pm)e3 We (&) $)cB3atees e ,3R5-3.70-8 00 (BH] ey 4.0¢
a part of the suspensions, the concentrations of the resulting
filtrat e@Hy)es5 BRASHL bth) by 43RUT, s)aadstdies sEIUmL 7.09 (S| abJ=1itSHEs, 7o e
cal cul ated and conpared. The HPLC neasurenent conditions are as

fol | ovs. ({HQR8+7.4Hz), 7.47 (1H, dd, J=9.7Hz, 19.5Hz),11.11 (1H, brs)

[002;1]
Comparative Example 1
Crystals of Compound (B)
Ethyl acetate (0.1 mL) was added to an amorphous solid of
| 3-[2-fluoro-5-(2,3-difluoro-6-methoxybenzyloxy)-4-methoxyphenyl]-2,4-dioxo-1 ,2,3; 4~
tetrahydrothieno[3,4-d]pyrimidine-5-carboxylic acid (10 mg), and the suspension was

heated to 50°C. The mixture was then dried by blowing nitrogen gas. The resulting
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Measurenent Conditions Detector: Utraviolet and visible

spectrophot onet er /wavel ength: 225 rim Colum: G. Sci ence Inertsil
ODS-3, 5 pm 4.6 x 250 mn Column tenperature: a constant tenperature
of around 35C Flow rate: 1.0 nL/m n Mbile phase A. 10 nmM pot assi um
di hydr ogen phosphat e agueous solution adjusted to pH 5.5 with

pot assi um hydr oxi de aqueous solution Mbile phase B: Acetonitrile
Mobi | e phase ratio O to 30 m w nobil e phase A/ nobile phase B = 70/ 30
[0029]  solid wapdurthertheatedite 7086y ansi dried ovesmighisungier cashipeslipigsguag to obtain
conpound (B) crystals, and corrpound_[(C) in water, 1st fluid, and 2nd
fluid ar ergitdsveligonmosnd (B) (1A mal erThec obtpimed dcrystdls efocanpamdr @)i were
solubility about 600 tines and about 60 tines higher than those of
conpound ni@pured yiotr glosvden K-mynghifnandiop G, the especmane yas ithBxsmtlariat iTie
solubility of compound (A) in 1st fluid was about 30 tines and about
2 times hegiltarg diffeactivh dsgrah ichwpaun@Figisy 4crystal s and conpound (C),
respectively. In 2nd fluid, the saturation solubility of conmpound (A
was about 10 ti[g@xs]and about 70 tines higher than those of conpound
(B) crystals and conmpound (C), respectively. These results thus

confi r neonl@idtivie@ampiePr ovement s in the solubility of conpound (A)
over conpound (B) crystals and conpound (C). [Table 2] The conpound

(A) obt aigiedals Bf Evafpeled é3)The crystals of the conpound (B) obtained
in
3-[2-Fluoro-5-(2,3-difluoro-6-methoxybenzyloxy)-4-methoxyphenyl]-2,4-diox
0-1,2,3,4-tetrahydrothieno[3,4-d]pyrimidine-5-carboxylic acid (0.69 g) was suspended
in diisopropyl ether (10 mL), and the mixture was stirred at 60°C for 3 hours under heat.
The mixture was stirred at room temperature overnight, further for 1 hour under
ice-cooled conditions. The solid was collected by filtration, and dried under reduced
pressure to obtain crystals of compound (B) (0.65 g). The obtained crystals of
compound (B) were measured for powder X-ray diffraction in the same manner as in
Example 1. The result confirmed that the compound (B) had the same crystal form
observed in Comparative Example 1.
[0026]
Comparative Example 3
3-{2-Fluoro-5-(2,3-difluoro-6-methoxybenzyloxy)-4-methoxyphenyl]-2,4-dioxo-1,2,3,4
-tetrahydrothieno[3,4-d]pyrimidine-5-carboxylic acid-1/2N,N'-dibenzylethylenediamine
salt (hereinafter, referred to as “compound (C)")
Acetonitrile (10 mL), N,N'-dibenzylethylenediamine (94.5 mg), and
3-[2-fluoro-5-(2,3-difluoro-6-methoxybenzyloxy)-4-methoxyphenyl]-2,4-dioxo-1,2,3,4-
tetrahydrothieno[3,4-d]pyrimidine-5-carboxylic acid (200 mg) were mixed. The

mixture was suspended at about 60°C, and stirred while being allowed to cool at room

12



Conpar ati ve Exanple 2 The conpound (C) obtained in Conparative
Exanpl e 3 Water 4165 7 68 1st fluid 4 0.14 2 2nd fluid 3738 367 52

temperature. The solid was collected from the mixture by filtration, and dried at about
60°C overnight under reduced pressure (247 mg).
'H-NMR(DMSO-dg)(8(ppm)):2.83 (2H, s), 3.79 (3H, s), 3.80 (3H, s), 3.87 (2H, s), 4.95
(2H, s), 6.85-6.95 (1H, m), 6.98 (1H, s), 7.09 (1H, d, J=11.5Hz), 7.19 (1H, d, J=7.5Hz),
7.25-7.55 (6H, m)

[0027]
Test Example 1
Satufation Solubility Test

The compound (A) obtained in Example 2, the compound (B) crystals obtained
in Comparative Example 2, and the compound (C) obtained in Comparative Example 3
were suspended in water, or in 1st fluid for dissolution test (hereinafter, referred to as
"Ist fluid"} or 2nd fluid (hereinafter, referred to as "2nd fluid") described in the
Reagents-Test Solutions for General Tests, the Japanese Pharmacopoeia, 15th Edition.
The suspensions were incubated at 37°C.  After filtering a part of the suspensions, the
concentrations of the resulting filtrates were measured by HPLC, and the saturation
solubilities were calculated and compared. The HPLC measurement conditions are as
follows.

[0028]
Measurement Conditions
Detector: Ultraviolet and visible spectrophotometer /wavelength: 225 nm
Column: GL Science Inertsil ODS-3, 5 pm, 4.6 x 250 mm
Column temperature: a constant temperature of around 35°C
Flow rate: 1.0 mL/min
Mobile phase A: 10 mM potassium dihydrogen phosphate aqueous solution adjusted to

pH 5.5 with potassium hydroxide aqueous solution

13



Unit: pg/nL [0030] Test Exanple 2 Assay for Oral Absorbability 1)
Preparation of Sanple for Drug Concentrati on Measurenent by

Adm ni stration through Tail Vein SD rats (Charles River, male, 7
weeks of age, 170 to 210 g) were used as experinental animals after
fasting the rats overnight. N, N-di nethylacetam de (0.2 niL), saline
(0.798 nL) and 2N-NaOH (0.002 nL) were added in these anmbunts with
respect to él g, of _the conpound (B) to prepare a 1.0 nyg/nlL sol ution.
The sol utYghilswghase Bepcg@mitilest ered in a 1 ni/kg dose (1 ng/kg)
through the tail vein under no anesthesia (3 sanples). The

i nt r avendyebideiphase satiof 1o0iP miy: sanhile hnge Admobile phaserRed 7080hg a 260
injection needle and a 1 nL syringe. Blood was col |l ected through the
subcl avi an vei 18024}t er 2, 15, 60, 120, 240 and 360 minutes fromthe
i ntravenous adm nistration through tail. The bl ood was centri fuged,
and the pl asma MessatsatibraslebiBgnphesfodcompoont 4)) gompoaeh(B)adryaas, and
nmeasurenment. 2) Preparation of Sanple for Drug Concentration

Measur emepmpoynd(€) iAdwated, slist dluid)rand 2nd fISE Gat shdwehad ITableRR.V e, water,
mal e, 7 weeks of age, 220 to 290 g) were used as experinental aninmals

after fasbhipguhd€Ay aé a0airiticniolutNlif: S06uEBOD MBS ddd A8t 80UBELShigher
solution (5 nL) was added with respect to 3 ng of conmpound (A) or

conpound thB) thokdlof EsHPold @) ciRLals amle&ﬁgamﬁcp(@g BRBESRiVRIYD. ThE%afilation

drug solution. Each solution was orally adm nistered to"the rats In a

5 nl/ kg der®ilftp o%ﬁ%buﬁ@éﬁ?ﬁ?h&sﬂxﬁég%-abEH?SQrtﬁ’ﬁesB g@bﬁ%ﬁ%ﬁ#%g@% g

performed using a r sonde” and a 2.5-nL syringe. was coll'e

t hr ough i i r [ er, 15 .
120, 30 PR BHR R NE (B Rer S ol B ARG G, ResPicibly: o 21 06, s
was centr] , .t h | 00 I S . as a .S for hl.ood
dr ug concs'l:ét];ﬁltii(r31 g’ﬁ isgﬁﬂ%lé s°3r°3’r‘%%%’r?$%’ gégﬁgaﬁga %ﬁi@%ﬁﬁ“&ﬁ%ﬁ%?‘é‘?ﬁ igher
A suitable ipternal stan subst ange sol uti,on, (0.1 added .to
the " bl aodt b BF 6o BbAME VAR Ea coniothi dBy) oeRdun Dhie syt
met hod. Then, etqgni.trile (0.875 nlL) was added (o0 renove th

prot ei n. DR 8‘?13‘3 r?lgﬂ‘&ﬁﬁtoﬁ?prpﬁgn?{f%é’ﬂ nheath ‘%IE?YOG %‘BP‘)%&‘S (A) over
injected to LC L\@/ NB)'@,E&}?' glgé)ﬂd‘| pl asma drug concentration was neasured
usi ng t h&Oeo et b (Fhe condi tions bel ow. Note that
the standard _curve was created by appropriately adding an internal
st andar d [Elisstlance and a target substance to a bl ank bl ood pl asna

(0. 05 nfy—ustnyg anjordi nary method, foti B/sfé)’s JriE fToreue,0m
pound (C)
procedutes. [0031] |LC Thewpbmeoundgh) ent J10G iRy sbtained in obtained in
obtained in Example 2 . .
Comparative Example 2 Comparative Example 3
‘Water 4165 7 08
1st fluid 4 0.14 2
2nd fluid 3738 367 52
Unit: pg/mL
[0030]
Test Example 2

Assay for Oral Absorbability
1) Preparation of Sample for Drug Concentration Measurement by Administration
through Tail Vein

SD rats (Charles River, male, 7 weeks of age, 170 to 210 g) were used as

14



Col um: Capcellpak MA Il 5 gm4.6 x 50 nm Mobil e phase A: 10 mM
ammoni um acet at e aqueous sol ution Mbile phase B: Acetonitrile
(Mobi I e phase ratios are presented in Table 3) Col umm tenperature:
40C Flow rate: 0.5 nL/m n MS/ M5 Device: API-4000 |onization nethod:

ESI
3.0

(Turbo lon Spray) [Table 3] Tinme (mnutes) A (% B (% 0.0 90 10

experimental animals after fasting the rats overnight. N,N-dimethylacetamide (0.2 mL),
saline (0.798 mL) and 2N-NaOH (0.002 mL) were added in these amounts with respect
to 1 mg of the compound (B) to prepare a 1.0 mg/mL solution. The solution was then
administered in a 1 mL/kg dose (1 mg/kg) through the tail vein under no anesthesia (3
samples). The intravenous administration through tail was performed using a 26G
injection needle and a 1 mL syringe. Blood was collected through the subclavian veins
after 2, 15, 60, 120, 240 and 360 minutes from the intravenous administration through
tail. The blood was centrifuged, and the plasma was used as a sample for blood drug
concentration measurement.
2) Preparation of Sample for Drug Concentration Measurement by Oral Administration
SD rats (Charles River, male, 7 weeks of age, 220 to 290 g) were used as
experimental animals after fasting the rats overnight. A 0.5% methylcellulose aqueous
solution (5 mL) was added with respect to 3 mg of compound (A) or compound (B) (in
terms of a free compound) to prepare a 0.6 mg/mL drug solution. Each solution was
orally administered to the rats in a 5 mL/kg dose (3 mg/kg) (3 samples each). The oral
administration was performed using a rat sonde and a 2.5-mL syringe. Blood was
collected through the subclavian veins under no anesthesia after 15, 30, 60, 120, 240,

360 and 480 minutes from the oral administration. The blood was centrifuged, and the

~ blood plasma was used as a sample for blood drug concentration measurement.

3) Drug Concentration Measurement

. A suitable internal standard substance solution (0.1 mL) was added to the blood
plasma (0.025 mL) obtained in 1) and 2) using an ordinary method. Then, acetonitrile
(0.875 mL) was added to remove the protein. After centrifugation, the supernatant
(0.005 mL) was injected to LC-MS/MS. Blood plasma drug concentration was

measured using the LC-MS/MS technique under the conditions below. Note that the
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90 10 4.0 10 90 7.0 10 90 7.1 90 10 12.0 90 10 [0032] The

bi oavail ability of the conpound (A) was about 59% and desirable oral
absorbability was confirnmed. Further, the maxi mum drug concentration
time (Tmax) was 35 min in the conpound (A), conpared to 200 mn in

t he conpound (B), and

standard curve was created by appropriately adding an internal standard substance and a
target substance to a blank blood plasma (0.05 mL) using an ordinary method, followed
by the foregoing procedures.
[0031]
LC
Device: Agilent 1100
" Column: Capcellpak MGIII 5 um 4.6 x 50 mm
Mobile phase A: 10 mM ammonium acetate aqueous solution
Mobile phase B: Acetonitrile
(Mobile phase ratios are presented in Table 3)
Column temperature: 40°C
Flow rate: 0.5 mL/min
MS/MS
Device: API-4000

Tonization method: ESI (Turbo Ion Spray)

[Table 3]
Time (minutes) A (%) B (%)
0.0 90 10
3.0 90 10
4.0 10 90
7.0 10 90
7.1 90 10
12.0 90 10
[0032]

The bioavailability of the compound (A) was about 59%, and desirable oral
absorbability was confirmed. Further, the maximum drug concentration time (Tmax)

was 35 min in the compound (A), compared to 200 min in the compound (B), and
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because the conpound (A) was quickly absorbed after the

adm nistration, a fast onset of action is expected. [0033]

Bi oavai lability (9% was calculated fromthe value of the area under

t he bl ood drug concentration-tinme curve determ ned by using a

W nNonl i n Prof essional (Pharsight Corporation) fromthe blood drug
concentration at each tinme point obtained as above after the

i ntravenqQus adm nistration of the conp oundaétB) through tail and the
oral admbsraise e epnpsund K4) sepaBickly gbagrbed afterdhe e@ptmﬁ@tles,)a fasoasay of
Test Exanple 3 Stability Test The conpound (A) obtained in
Exanpl e 2ciierissxpeded.under 90C open conditions to exanine stability.
In stability neasurenent, the purity of a sanple was neasured by HPLC
at the initial [pe33jt and after 8 days, and the results were conpared.
The HPLC neasurenent conditions are as follows. [0035] Measurenent
Condi ti ons Det &ibarailability €4¢) olagtcalanldiedi f8érbltke value of the area under the blood
spect rophot onet er/ wavel ength: 225 rim Col um: G. Sci ence | nertsil

ODS- 3, 5dang ¢bnGentraibl-ie Calrvemdétenfiaedt by eusikg® NSt WRENbSIND ePrafddsiBnal
around 35C Flow rate: 1.0 nL/m n Mbile phase A. 10 mM pot assi um

di hydr og€PhRSieBNOG BT AR B ﬁ@lméadﬂ&%%ﬁé&ﬁqub@ aPEhR: tAndVpbiht obtained
pot assi um hydr oxi de aqueous sol ution | e phase B: Acetonitril
(Mobi | e phasgvd AtdrIBe AtRvalRWAdiIlRR B Pihe compound (B) through tail and the
oral administration of the compound (A} or the compound (B).
[0034]
Test Example 3
Stability Test
The compound (A) obtained in Example 2 was stored under 90°C open
conditions to examine stability. In stability measurement, the purity of a sample was
measured by HPLC at the initial point and after 8 days, and the results were compared.
The HPLC measurement conditions are as follows.
[0035]
Measurement Conditions
Detector: Ultraviolet and visible spectrophotometer/wavelength: 225 nm
Column: GL Science Inertsil ODS-3, 5 um, 4.6 x 250 mm
Column temperature: Constant temperature around 35°C
Flow rate: 1.0 mL/min
Mobile phase A: 10 mM pc;tassium dihydrogen phosphate aqueous solution adjusted to
pH 5.5 with potassium hydroxide aqueous solution

Mobile phase B: Acetonitrile

(Mobile phase ratios are shown in Table 4)
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Area neasurenent range: 54 mnutes fromthe start of the anal ysis.
Areas of the peaks in the blank were excluded fromthe cal cul ati ons.
The nmeasurenent results are shown in Table 5. [Table 4] Tine
(mnutes) A(% B (% 0 70 30 20 70 30 40 30 70 60

Area measurement range: 54 minutes from the start of the analysis. Areas of the peaks
in the blank were excluded from the calculations.

The measurement results are shown in Table 5.

[Table 4]
Time (minutes) A (%) B (%)
0 70 - 30
20 70 30
40 30 70
60 30 70
60.1 70 30
80 70 30
[0036]
[Table 5}
The compound (A)
obtained in Example 2
Measurement point Initial point After 8 days
Purity (%) 99.6 99.6
[0037]

As described above, the results of Test Examples 1 to 3 show that the
compound (A) of the present invention has excellent solubility, oral absorbability and
storage stability, and thus represents an excellent compound capable of solving the

problems relating to the physical properties of the free compound (B).

Industrial Applicability

[0038]

The compound (A) according to the present invention has excellent solubility
and other desirable physical properties, and is useful as drug material, and suited for the

industrial production of drugs.
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30 70 60.1 70 30 80 70 30 [0036] [Table 5] The corfpound (A
obtained in Examle 2 Measurenent point Initial point After 8 days

Purity (%

Brief Description of the Drawings

[0039]

[Fig. 1] Fig. 1 is a powder X-ray diffraction diagram of compound (A)
obtained in Example 1. The vertical axis shows X-ray diffraction intensity (Counts);
and the horizontal axis shows diffraction angle (26(°)).

[Fig. 2] Fig. 2 is a diagram representing ‘the TG-DTA measurement of
compound (A) obtained in Example 1. The vertical axis (left) shows weight (%) in a
thermogravimetric (TG) curve; the vertical axis (right) shows heat flux (uv) in a
differential thermal analysis (DTA) curve; and the horizontal axis shows temperature
(°C).

[Fig. 3] Fig. 3 is a °C solid-state NMR spectrum chart of compound (A)
obtained in Example 1. The vertical axis shows intensity; and the horizontal axis
shows chemical shift value (6(ppm)).

[Fig. 4] Fig. 4 is a powder X-ray diffraction dia;gram of compound (B) obtained
in Comparative Example 1. The vertical axis shows X-ray diffraction intensity
(Counts); and the horizontal axis shows diffraction angle (26(°)).

[Fig. 5] Fig. 5 is 2 '°F solid-state NMR spectrum chart of compound (A)
obtained in Example 1. The vertical axis shows intensity; and the horizontal axis

shows chemical shift value (6(ppm)).
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99.6 99.6 [0037] As descri bed above, the results of Test
Exanples 1 to 3 show that the conmpound (A) of the present invention
has excellent solubility, oral absorbability and storage stability,
and thus represents an excell ent conpound capabl e of solving the
problens relating to the physical properties of the free conpound
(B). Industrial Applicability [0038] The conpound (A) according
to the present invention has excellent solubility and other desirable
physi cal properties, and is useful §§J&Pﬁb material, and suited for
the industrial production of drugs. Brief Description of the

Dr awi ngs [ 0039] [Fig. 1] Fig. 1 is a powder X-ray diffraction
di agram of conpound (A) obtained in Exanple 1. The vertical axis
shows X-ray di flf Azonipennd mraessited by toaifermyla: and t he hori zontal axis
shows diffraction angle (20()). [Fig. 2] Fig. 2 is a diagram
represen{ChgntHe TG DTA neasurenent of conpound (A) obtained in
Exanple 1. The vertical axis (left) shows weight (% in a
thernogravinetric (TGL.GU : e vertical axis (right) shows heat
flux (itv) in afdi ff€rent | anajggsis (DTA) curve; and the
solid-state

ITRE! O . [Fig. 3] g. 3is a 13C
The verti cal @ i nt ensi}i
20 pm ) C

d (A obtai ne Exempl e 1.

3 hori zoptal _BiXT S3shows
chemical shi f t™wz ‘ 9. 4] MO, 2s “eppowder
X-ray diffraction di agram of conpoﬂnd (B) obtained in Conparative
Exanple 1. The vertical axis shows X-ray diffraction intensity )
(Counts); and i i i f4f: tl angle (20()).
[Fi.g. 5] Fig. %h?@9§ﬁ§éﬁﬂ§%#f%@%?%?ﬂﬂ%ﬁhﬁgﬁéé rﬁkﬁ%ﬁga' of conpound
(A) obtained in Exanple 1. The vertical axis shows intensity; and the
hori zontal axis shows chem cal shift value (3(ppm).

3. The compound as claimed in claim 2, which has characteristic peaks at
diffraction angles (20(°)) of 7.1, 11.5, 19.4, 20.3, 21.5, 22.0, 22.6, 23.5 and 26.2 in a

powder X-ray diffraction diagram.

4. The compound as claimed in claim 2, which has characteristic peaks at
chemical shift values (6(ppm)) of 155.8, 149.8, 145.3, 118.0, 113.7, 111.6, 110.3, 98.1,

69.8, 58.7,57.1 and 55.5 in a *C solid-state NMR spectrum chart.
5. The compound as claimed in claim 2, which has characteristic peaks at
chemical shift values (8(ppm)) of -131.6, -145.2 and -151.8 in a '°F solid-state NMR

spectrum chart.

6. The compound as claimed in any one of claims 2 to 5, which has an

endothermic peak at around 213°C in a differential thermal analysis chart.
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CLAI M5 1. A conpound represented by the formula: [Chem 1]

2. The conpound as clained in claim1, which is crystalline.

3. The conpound as clained in claim2, which has characteristic peaks
at diffiuction angles (20()) of 7.1, 11.5, 19.4, 20.3, 21.5, 22.0,
22.6, 23.5 and 26.2 in a powder X-ray diffraction diagram 4,
The conmpound as clainmed in claim2, which has characteristic peaks a
chem cal shift values (8(ppm) of 155.8, 149.8, 145.3, 118.0, 113.7,
111.6, 110.3, 9841 phyymageuing! pompgsition fehidls comprisey B30 8@iviedingredicat a
NMR spectrum chart. 5. The conpound as clainmed in claim 2,

whi ch hasoopapedeeeliigteddn pankee of clailesnl todl. shift val ues (8(ppn)) of
-131.6, -145.2 and -151.8 in a 19F solid-state NVMR spectrum chart.

6. The conpound as clainmed in any one of clainms 2 to 5, which has an
endot herm ¢ peak at around 213C in a differential thermal analysis

chart. 8. The Ahphaaceaiielt tcanddositivipasi dlaiomedMin cllaigoprwhels &Sa
an active ingredient a conpound as clainmed in any one of clains Ito
6. goBadolfopinpieRasiag Guirhe@l ané@apreei tion as clainmed in claim?7,
whi ch is a gonadotropin rel easi ng hornone ant agoni st . 9. The

pharmaceutical conposition as clainmed in claim7, which is an agent
for the prevention or treatment of a sex hornone-dependent disease, a
reproduction regghabRrmaBetRRE fRGRRIISs cBIimBY H AkinP?, WALHG ﬂ?a%gﬁﬂ)tr’
or an agent for the prevention of post-operative recurrence o ex

honnone- qlgeo??ggp{io& %Cﬁéaﬁmgn‘% of a SéQ-hd%r#ﬁg.dQ %Iﬁlgﬁp ARaLnd ata§?p§!r)§4cﬁ§g

i n any one ains 1 to or the nmanufact an agéen

preventi : . - ndent. di sease, a ..
Fepr oduce o s EPAFERb . o o5 RaRE B AERI0GF M o RR Fhnrfyentigust
or an agen% far .the revenpgonlof éﬁ?é_oﬁﬁ%ﬁtive recurrence of sex
hor mone- BEPEREENYC LEHESPEE of sex hormaap-dege §Fbr preventing or
treating a sex hornone-dependent disease, a reproductive regul ating
nmet hod, a contraceptive nethod, an ovul ati on-inducing nmethod, or a
met hod for prev§ntion gﬁ post-op&rative recurrence qQf sex

hor mone- dependdht Actifceh &, comonnd <8 ridainyd i &V PPt Haimstledq oy r the

amount of a compound as claimed in any one of clainms 1 to 6.
manufacture of an agent for the prevention or treatment of a sex hormone-dependent

disease, a reproduction regulator, a contraceptive, an ovulation inducing agent or an
agent for the prevention of post-operative recurrence of sex hormone-dependent

cancers.

11. A method for preventing or treating a sex hormone-dependent disease, a
reproductive regulating method, a contraceptive method, an ovulation-inducing method,
or a method for prevention of post-operative recurrence of sex hormone-dependent
cancers, comprising administering an effective amount of a compound as claimed in any

one of claims 1 to 6.
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