Novel 4-044-Q (4-[am no (bu oxyca bon.yl immo) nethyl ] phenoxy i
propyl) -1- piper d.i':yl]propoxyl-N"'-(hutoxycar'honl ) benzani.d.i.
e S crystals FIELD OF THE INVENTION [ 000 1 The present invention
relates to novel 10 crystals of 4--(38-- 4-(3-{4-
[ <=m no(but oxyc: a: honylim:l1o0)i ethyl phenoxyl ro.pyl)-1 , .;z'. ~':
1. ,i:_r.t nyl ipri;i pox Y,}--"N"' (bi.. ..V CVCe-"i"'w<17i y-.)
bE.'['n 2:.a.T[i -:n3-:1f : developed an anjifun(, sent. BACKGROUND
ARI' 15 [0002] 4-{3--[4- <-(4--[am no(butoxycarbanylimnc) m sthy=
; phenoxy} px: opyl )-1-p perid.i.nyl] ropo: y;-N'- (butoxycarhon }'..)
he sa_m dine (hereinafter called Com[poundd A') has p'oi-ent
activity against fungi ,?0 including a:zole- esistant fungi, is
excellent to oral ab%oretidén{3+Eiweak{intenaeei on with other drugs
and has hi%? safety, and is useful for an antifuogal ag_:nt(Patenr
document 1) (burtex yessheny bimConposrdy Al phedatsd BYORBLhahuf act uri ng
met hods nentjoned in patent docunents .,. is call g s "t 1
crystal" . Popozlip 1Eﬁﬁpoﬂﬁbnﬂeﬁ{bEYO¥MF@FHQPVg ageﬁﬁﬁﬁggépﬁon No,
W2001; 0748 68 ganphlet

5 crystals

FIELD OF THE INVENTION
[0001]
The present invention relates to novel
10 crystals of 4-{3-[4-(3-{4-
[amino (butoxycarbonylimino)methyljphenoxy} propyl)-1-
piperidinyl]propoxy}-N'-(butoxycarbonyl) benzamidine

developed as an antifungal agent.

BACKGROUND ART
15 [0002]
4-{3-[4-(3-{4-[amino (butoxycarbonylimino)
methyl]phenoxylpropyl)-l-piperidinyl]jpropoxy}-N'-
(butoxycarbonyl) benzamidine (hereinafter called as
“Compound A”) has potent activity against fungi
20 including azole-resistant fungi, is excellent to oral
absorption, is weak interaction with other drugs and
has high safety, and is useful for an antifungal
agent (Patent document 1).
The crystal of Compound A produced by

25 manufacturing methods mentioned in patent documents 1



5 DI SCLOSURE +:) THE | NVENTI ON PROBLEM TO BE SOLVED BY THE

. _N6'"}:NTtOP 0004. The crystal Conmpound A having nore excellent
property as a drug substance, especially 10 having the property that
it is easy to handle, is strongly expected. MEANS TO SOLVE THE
PROBLEM Under these circunstances, the present: 15 inventors have

conduct ed |74 exs]l Ved resear ¢he zeatpystyl” . as a result, found that the
crystal of Conpound A having peaks at the positions of 5,8, 18.2,
20.9 and 2A0TU3pn 28 of the diffraction angle in the powder X-- ray
diffraction patter'n(h: reinaft..r called as "type'. 11 20 crystal")
t he cryst al [t Conpoundn@nhavi ngnpeakst apnalthebposittionsNof 8. 1
12,0. 22.2 and 24.30 an 20 of the diffraction angle in the powder
X-ray diffriEe29on/0pateermaqpeternafter called as "type !I! crystal™")
and t; ay at the positions ~e c:ryi;,..,_z. of Conpound A having
peaks ,a4 25 of 9.8 and 23.5" on 29 of the diffraction angle in the

g‘r’?ﬂ? al ﬁ; FroClabrendr B8 wudhats: ;ﬁ'c‘e”aLtegLuﬁéal '1>: % ﬁth’ appetl
ol ot 11 ci 1y 0SSl T T8y PV Rhna e (45 FRE comr essi on mot aaa

.ty is goog@ éé% 5it is hard to be sticking, and 6) the nass
producti on o? ich is possible. and they had conpleted the

The crystal of Compound A having more
excellent property as a drug substance, especially
10 having the property that it is easy to handle, 1is

strongly expected.

MEANS TO SOLVE THE PROBLEM
[0005]
Under these circumstances, the present
15 1inventors have conducted intensive research zealously,
as a result, found that the crystal of Compound A
having peaks at the positions of 5.8, 18.2, 20.9 and
24.7° on 26 of the diffraction angle in the powder X-
ray diffraction pattern(hereinafter called as “type II
20 crystal”), the crystal of Compound A having peaks at
the positions of 8.7, 12.0, 22.2 and 24.3° on 26 of the
diffraction angle in the powder X-ray diffraction
pattern (hereinafter called as “type III crystal”) and
the crystal of Compound A having peaks at the positions
25 of 9.8 and 23.5° on 206 of the diffraction angle in the

powder X-ray diffraction pattern(hereinafter called as



i nvention. EFFECT OF THE I NVENTION, [00061 Ili The crystals of the
present invention, (1) the tapped density of which is high, (2) it
is hard to be charged with electricity, (3) it easy to handle, (4)
the conpress. _on aWlability of which §s good, (5) it is hard to be
sticking, and (6) the mass production 15 of which is possible, and
are useful feypa dvugrysubstangee BESI1IMEBE EORaCARRYI siupsOuiicEHE

| NVENTI ON (00071 The present invention described detail. 20 as
foll ows. Theepaesentlj nvieattenpeel deesityg thewhype s ethiygsi: (2). it
havi ng peaks at the positions of 5.8, 1 6.2, 20.9 and 24.7* on 20 of
the diffractsonandgte ba thergpowderhXeleayrdrfitvact(Bonipatiterasyt he
type Il crystal 25 having peaks at the positions of 8.7, 12.0, 22.2
and 24.3 & Rendiethéddi thracpibreangbe MAlERE1IpdRIer SXI00dp ay )
diffraction,gattern and the t¥pe IV crystal having peaks at the
positions oft9l8 BREC2805PCoRT26KERIr handdi(ff r 86 BA SEnGIFe A LLRE
powder X-ray_diffraction attern. These c tals the present

i nvention a¥g 8hhGh kﬁoﬂﬂsgf£iﬁk Gﬁgigﬁﬁgwgg r E°RE e%@?c%’ﬁed inthe
pat ent docupen at all, and are novel crystals. in. addition, the

t 1.
characteris%?geﬁééﬁg'of the powder X-ray diffraction may change by

condi ti ons of neasurenent.

EFFECT OF THE INVENTION
[0006]

10 The crystals of the present invention, (1)
the tapped density of which is high, (2) it is hard to
be charged with electricity, (3) it is easy to handle,
(4) the compression moldability of which is good, (5)
it is hard to be sticking, and (6) the mass production

15 of which is possible, and are useful for a drug

substance.

BEST MODE FOR CARRYING OUT THE INVENTION
[0007]
The present invention is described in detail
20 as follows.
The present invention relates to the type II
crystal having peaks at the positions of 5.8, 18.2,
20.9 and 24.7° on 26 of the diffraction angle in the
powder X-ray diffraction pattern, the type III crystal
25 having peaks at the positions of 8.7, 12.0, 22.2 and

24.3° on 206 of the diffraction angle in the powder X-



Theref ore, peaks of the powder X-ray diffraction of the 10 conpounds
of the present invention are not interpreted strictly. The

manuf acturi ng process of the conpounds of the present invention is
expl ai ned. 15 The type ... crystal, fpr exanple, can be produced by
a manufacturing process shown as follows. [000r... [Manufactuning
process 1] dhe dyperdd: corystattean Hedproducede byv20r gaspendangnand
stirring the type | crystal in solvents, For solvents used in this
product i on,pdetones tisechoast iehhydet hyd ketone3ahd oet A§l of. sbbut yi
ket s'ne' alcohols such as 2 "propanol and butane'; esters such as
et hyl acet alef fnachbutyl amekt ate; teehepsdsuch-asy1d4£25adiiprari e;

al i phati c hydrocarbons such as heptane and cycl ohexane; S--'oxides
such as di neatteyn: |Thegs¢ oxrdetalarofmtie RyaFoRar bBHSS4ER &%€
toluene; nit riles such as. acetonitr' le; am des such as. N

N. di met hy' iB9% - FRP4 2de? &hdUB 1N REVhyRp§r FEFi aeﬁsaflaﬁa At EPear e
gi ven. These solégnts me ?e useg in_c rrbination:L The a unt _of the
sol vent  usytFat %??%%?% at021bo EPfeslGol GNEL(VFW) T4S 5t hé ™

shendard of uhe, Vel ahtyg oLyLhe, B LeSEyalak,, and.is pestereblyyg 1o

10 times v ure o rrring 1's sira
150C, and '&iPE?&@Ef@LVmZQ Eﬂaﬁaeogy'conditions of measurement.

Therefore, peaks of the powder X-ray diffraction of the

10 compounds of the present invention are not interpreted
strictly.

[0008]
The manufacturing process of the compounds of
the present invention is explained.

15 The type II crystal, for example, can be
produced by a manufacturing process shown as follows.
[(0009]

[Manufacturing process 1]
The type II crystal can be produced by
20 suspending and stirring the type I crystal in solvents.
For solvents used in this production, ketones
such as methylethylketone and methylisobutylketone;
alcohols such as 2-propanol and butanol; esters such as
ethyl acetate and butyl acetate; ethers such as 1,4-

25 dioxane; aliphatic hydrocarbons such as heptane and
cyclohexane; S-oxides such as dimethyl sulfoxide;
aromatic hydrocarbons such as toluene; nitriles such as

acetonitrile; amides such as N,N-dimethylformamide and



The tinme of stirring is desirably 0.1 to 5 10 hours, a.nd. is
preferably 0.5 to 3 hours, According to the nethod described above,

the type- Il crystal can be produced by use of the type Ill crystal
or the type IV crystal, both. of which are described hereinafter,
instead the type crystal, 15 [00101 The type .--.... crystal, for

exanpl e, cam- beet Py DEELS] Dyode raabfiachtekNgape0gESEnShUNE sas
follows. [001l] [ Manufacturing process 2] 20 The type 1Il crystal
..an be prosbtednby msuspendsag andcstibinengonhhe type | crystal in
aqueous solvents, For solvents used in this production, ketones
such as nechyl: .:hylRe¢oateyunal cohbhs sadékicas baedndb; d25igsdys 1
such as ethyl acetate; ethers such as such as toluene; tetrahy
:ro.'usan; apoh®fitihydrvedrbonsvand hal 6§enateddhydr 6éatrbeny 3G as
chloroform are given. These solvents may be used in combi nat.i on,
The amount ®f Ehe hgdeolsCEBPVeht asediPsPraésirlbly °1 o P00 ifieres
vol unme (v/ as th? 7t$ndard of the weight of the type 1 crystal,
and is preféraBP§ (9/¥to 10 tinmes volume (v/w). 5 The ratio of

colvent and veter |5 gegl Lo L DAANe o085 b Wchaey o
range in WiLghicpoc  and is preferably 70 to 120°C.
The time of stirring is desirably 0.1 to 5

10 hours, and is preferably 0.5 to 3 hours.

According to the method described above, the
type II crystal can be produced by use of the type III
crystal or the type IV crystal, both of which are
described hereinafter, instead of the type I crystal.

15 [0010]

The type III crystal, for example, can be
produced by a manufacturing process shown as follows.
[0011]

[Manufacturing process 2]

20 The type III crystal can be produced by
suspending and stirring the type I crystal in aqueous
solvents.

For solvents used in this production, ketones
such as methylethylketone; alcohols such as butanol;

25 esters such as ethyl acetate; ethers such as
tetrahydrofuran; aromatic hydrocarbons such as toluene;

and halogenated hydrocarbons such as chloroform, are

given. These solvents may be used in combination.



(solvent)/(water) is 90/10 to 50/5V The tenperature of stirring is
desirably 10 10 to 40C, and is preferably 20 to 30'C, The time of
stirring is desirably 0.1 hours to 30 days, and is preferably one
hour to 14 days. According to the neghod described above, the -yf:,

fli crystal can be produced by use of the type .fl. 15 crystal
instead of the type CTNét@zhouﬁ@oézlthéNaquéaatsusbmgeﬁtoaeaa 3k .
a~ . ....v."a. "~ .,.% J14 'rte , u ( .9 Nt. "f " YES P .sY U

~UH. . [|1 deﬂlfabUp A-HheloypelméySVanuman b¢wmredutbd byandard
crystallization after the conpound of forrmula [11 is 20 reacted
reacti ve desfvahéveeighthefptesengpe a@bsenctad,aabdsés CorpeunddlAX can
be produced reacting the conpound of forrmula [11 with a reactive
derivatim :27toj hOt hémpeesehcreor vdlisence of a base, For solvents
used this reaction, for exanple, ketones such as nethylethylket One,
esters stich as ethyITaﬁeFQFéo @ﬁhéP§V§Géha§§ WéFﬁéh&ér@ﬁ&#éﬁ ly
aromati c hydrocarbons : ~ as tol uene; e\Qa(lo en

hydr ocar boné1§0i¢R EgecﬁﬁﬁgﬁbenWhéﬁPdé§o JeRtad (mgte l&lﬁ@/ﬁyﬁp
rv. rnanlde,38778atand ?gep erabIhe%§t OIV%%e range in which

(solvent)/ (water) is 90/10 to 50/50.
The temperature of stirring is desirably 10
10 to 40°C, and is preferably 20 to 30°C.
The time of stirring is desirably 0.1 hours
to 30 days, and is preferably one hour to 14 days.
According to the method described above, the
type III crystal can be produced by use of the type II
15 crystal instead of the type I crystal.
[0012]

[Manufacturing process 3]

b
N 07"
e SO S U e U B g O v

(1

[ Compound A ]

The type III crystal can be produced by
crystallization after the compound of formula [1l] is
20 reacted with a reactive derivative in the presence or
absence of a base.
[0013]
(1) Compound A can be produced by reacting

the compound of formula [l] with a reactive derivative



may be used in conbination. For reactive derivatives. for exanple,
butyl 10 chlor'e:formaate, butyl 4--nitrophenyl carbonate and bt
tyr. ..Himdazole-l-carho ylate, are given. These reactive
derivatives may be used after preparation in :i:."u wthout

i sol ating. For bases used in this reaction, if desired, 15 for

exanpl e, netal tﬁ!ekg%eseﬁéeseeha%eae@i W aebhex de, sodi um et hoxi de,
potassiumtert--butcx .d.e, and sodium ,.....::t:-:butoxide;

i norgani ¢ bases such asrsediusnhyduexidden potiassicumthydr,oxicde, sodi um
hydrogen carbonate. sodi um carbonate. potassium carbonate, 20

sodi um hydr edeppand petasssusuchydsi derhgndtoryjaritonease.stesusc s uah
trie:;:h "amne,. N, N -diisop rop.ylethylam ne,

1, 8-di azabi eyckbh5l4a0ktntec- 2tbrecOBUrhand petirdimelrcdreagiszven. The
anounts of the reactive derivative and 25 the base may be 2- to

100- f ol dSnokesmagési haplpcarbpes s0cholkd mollesnsaHds ed low st ssonpound
of fornmula. [.] This reaction may be conducted at -20 to 100CC. .,
desirably 2BYE6°804bPEE §HENNRRUCE 124 KGFH /s 2 IFf $YSacds oh Yay be
conducted preferably at 20 to 80% for one mnute to hours,. 001'9
(2) After tﬂém?EEé(ll}r/EBﬁf“?mégﬁﬁoﬁ‘ﬁﬂi K3EEduéed B G 'eﬂaeascﬁ P YoMt he

reaction. mxt uge o] %ener al met hads,
may bé uSed 1in combihatlorn.

For reactive derivatives, for example, butyl

10 chloroformate, butyl 4-nitrophenyl carbonate and butyl
l1H-imidazole-l-carboxylate, are given. These reactive
derivatives may be used after preparation in situ
without isolating.

For bases used in this reaction, if desired,

15 for example, metal alkoxides such as sodium methoxide,
sodium ethoxide, potassium tert-butoxide, and sodium
tert-butoxide; inorganic bases such as sodium
hydroxide, potassium hydroxide, sodium hydrogen
carbonate, sodium carbonate, potassium carbonate,

20 sodium hydride, and potassium hydride; and organic
bases such as triethylamine, N,N-diisopropylethylamine,
1,8~diazabicyclo[5.4.0]Jundec-7-ene (DBU) and pyridine
are given.

The amounts of the reactive derivative and

25 the base may be 2- to 100-fold moles, desirably 2- to
10-fold moles based on the compound of formula [1].

This reaction may be conducted at -20 to

100°C, desirably 20 to 80°C for one minute to 24 hours.



For extracting solvents used, for exanple, ketones such as net.:

yl et nyl ket one; esters such as ethyl acetate; ethers such as
tetrahydrofuran; aromatic: 10 hydrocarbons such as tol uene; and

hal ogenated hydrocarbons such chloroform are given. These solvents
may be used in conbination, The tenperature of extracting is not

particularly |imted, rhut kéag€§bﬁaHE% B cohQuB0ld. prifelaBlylaf3)
The type ill crystal can he produced by crystall|zat|on after the

seed crystapoofotecd yper ldde eimstal t@asi deodost he extraction
solution, The condition of crystallization is desirably 20 to coal

from50 to 8DC14t0 O to 100C for 12 to 24 hours. [001 _he. type '_V
crystal, for exanple, can be produced by a manufacturing process
shown as follows. [002)7)rf26r[ Marutaettiipng provessddd Phedugsd |V
crystal can be produced by suspending and stirring the type 11
crystal Pn isobyenestefofrsol VeAt seasedonnmikits rer JuEENGA ket ones
such as acetone are given. The anount of the solvent used is
desirably 1Me€£3°480 times volume (v/w) as ,. standard of the weigh-.

f th 11 cr | n refer
> of the type ¢ ystgr egtgah%lg es%l%gk st%s%drl%%& éggﬁﬁ ef\N

ketones such as methylethylketone; esters such as ethyl
acetate; ethers such as tetrahydrofuran; aromatic

10 hydrocarbons such as toluene; and halogenated
hydrocarbons such as chloroform, are given. These
solvents may be used in combination.

The temperature of extracting is not
particularly limited, but is desirably 50 to 80°C.

15 [0015]

(3) The type III crystal can be produced by
crystallization after the seed crystal of the type III
crystal is added to the extraction solution.

The condition of crystallization is desirably

20 to cool from 50 to 80°C to O to 10°C for 12 to 24 hours.
[0016]

The type IV crystal, for example, can be
produced by a manufacturing process shown as follows.
[0017]

25 [Manufacturing process 4]

The type IV crystal can be produced by

suspending and stirring the type II crystal in

solvents.



The tenperature of stirring is desirably 0 to 10" C. The time of
stirring is desirably 1 to 1:0 3Cdays, and is preferably 7 to M
days. ,001?7 in the case that, the conpounds of the present
invention (The type 11 crystal, the type IIl crystal and the type |
crystal) are used a nedicine, they 1 can be used al one or m xed.

Bei ng used as a nedi cirpe, sbheceaenapadnrd oh thes pbaventitedn)Bketones
generally be properly mxed with pharnmaceutical auxiliaries such an

exc':Lpien suah earatetonandra diikeent which are used for
formul ati on, 20 and which can be orally or parenterally adm nistered
in the formof tablefse eapsukesf pordersyesyrupsd igr desliesplpi 11 s,
suspensi ons, enul sions, solutions, powder preparations,
supposi tori es, leQetdmepsyonasal (vdropss &ae dtepsiarpatéhése weight
ointnments, or injections, 25 according to ordinary nmethods. in
addition® tRé CRAnTHPSt Fat FEMSKBLho@NCddSage e LtardPadnisnitet P&t itomes
frequency can_be properly sel ected depending an the age, body{
wei ght and ¥9ﬁﬁ?8n§vzw)a patient. Typically, 10 0. 01 to 1,000 nyi
kq thereof nmay be adn&gis%ered oral ly

si o,

injection, drip infu GPPeFasrar 85ﬁ%&5%%ﬁ§9?&%3q§?@%45iﬁaﬂtégl
once or in §8¥€fal- di vided portions in a day. r nn c'
The time of stirring is desirably 1 to
10 30days, and is preferably 7 to 30 days.
[0018]

In the case that the compounds of the present
invention (the type II crystal, the type III crystal
and the type IV crystal) are used as a medicine, they

15 can be used alone or mixed.

Being used as a medicine, the compound of the
invention may generally be properly mixed with
pharmaceutical auxiliaries such as an excipient, a
carrier, and a diluent which are used for formulation,

20 and which can be orally or parenterally administered in
the form of tablets, capsules, powders, syrups,
granules, pills, suspensions, emulsions, solutions,
powder preparations, suppositories, eye drops, nasal
drops, ear drops, patches, ointments, or injections,

25 according to ordinary methods. In addition, the
administration method, dosage, and administration
frequency can be properly selected depending on the

age, body weight and symptoms of a patient. Typically,



Next, the utility of the conpounds of the present invention is
explained with the Followng tests.. For test materials, the
conpounds the 10 present invention (the type 11 crystal, the type
'l crystal and the type IV crystalgipnd the type 1 crystal we-_Ce
used.. ;:00201 exanple IL 15 Tapped density The test naterials

passed throgghiacsi eveo( 18y /REShhevwere hbll Bd hah@nasreasur bRglly
cylinder and the wel ght V@g) of the filled test materials was

nmeasured. dexpartheeprasyrivggcyl bpdenjeentanni Agiphentestion20or

mat eri al s was nechanically tapped 180 tines by a powder

char act eri stectatasuningsteuicen(atpornderndtést encBToE, inHesvkawd

M cron Corporation). A f. e.. tapping, the volume i"] (37:)_:, of
the tapped testdadt erraisnanasnnmeasaved. By the follow ng fornula,
the tapped density (t./"C _) was 25 cal culated. The results are shown
in Table51. (OPgPi) :Y'1 Tapped density 1021; 7-1 [Table 1. Tapped

densi t /ml)  -------- T _
y (9 ) Next, g Iut%rl%?:tyalofo t%ze c-g%\%eoulnldscroyfs tt%le 040

present invention is explained with the following
tests.
For test materials, the compounds of the
10 present invention (the type II crystal, the type III
crystal and the type IV crystal) and the type I crystal
were used.
[0020]
Test example 1
15 Tapped density
The test materials passed through a sieve (18
mesh) were filled into a measuring cylinder and the
weight W(g) of the filled test materials was measured.
Next, the measuring cylinder containing the test
20 materials was mechanically tapped 180 times by a powder
characteristic measuring device (a powder tester PT-E,
Hosokawa Micron Corporation). After tapping, the volume
V1l (mL) of the tapped test materials was measured. By
the following formula, the tapped density (g/mL) was
25 calculated. The results are shown in Table 1.
Tapped density (g/mL) =W/V1

[0021]



Type 111 crystal 0.45 Type IV crystal 0.47 -
-------------------------------------------------------------- 0 02
2 1 The tapped density of the conmpounds of thhe present invention
was higher: than that of the type S:ffystal, 0! 027?; Test exanple 2
Surface potential The follow ng test was conducted a Lne_no- 10

hygr ost at (@ggle _EBEJ%QH) The test materials were se:: i7 a anp.|.

p. 3t E?(>; . :1E' . surface was ground by a MUIM t; ,, the
vol une : about 6nL, t|tIe depth . ,aim, cylindrical, the upper
aspect was opened), and was r 15 di scharge (the
corona voltagp 2-4kv frnn1§% %&88Q¥ @/%ﬂsfage devicegfog 2

m nut es (t|Ie drgganes et ween t he oizzpr essed vol tage device and the
sanple plat , 30nm) After charging, the surface potential o : the
test. material afall ciedaured (the 8i%tance between the sensor 20 and

the sanpl e: SVﬁ%%ggggﬁygéﬁEare sho n Table 2,.. Therm

. hygrosta,: LA CCRP ION Surface potentia
measur ement deﬂXmeIVSKyﬂ@O KEYENCEOG@QRPORATI ON i npressed vol t age
device: i u3 ta logger: AO DI O Card Bus.
I nterface
[0022]

The tapped density of the compounds of the
present invention was higher than that of the type I
5 <crystal.
[0023]
Test example 2
Surface potential
The following test was conducted in a thermo-
10 hygrostat (25°C, 50%RH).
The test materials were set in a sample
plate (SUS304, the surface was ground by a buff400, the
volume : about 6mL, the depth : 3mm, cylindrical, the
upper aspect was opened), and was charged by corona
15 discharge(the corona voltage : -4kV) from an impressed
voltage device for 2 minutes(the distance between the
impressed voltage device and the sample plate : 30mm).
After charging, the surface potential of the test
materials was measured (the distance between the sensor
20 and the sample: 5mm). The results are shown in Table 2.
Thermo-hygrostat: KCL-2000, EYELA CORPORATION

Surface potential measurement device: SK-200,



S Corporation ,0024; [Table 2. _ ......... e e e
............................................... Surface of nt
(S B Type | crystal 2.:3 Type IIl crysta --.9 Type
IV crystal _13 The surface potential ;the 10 present iinvention was

| oner than that of the crystal, and consequently the conmpounds of the

present i nveptien @@ﬁpoﬁngoﬁo be charged with static electricity.
[00201. 15 Test exanple 3 Sticking test Tablets (f M-shaped,

th--,. 8 containing 200rgvteafl vbheatestiernteri gUscuece pEEpaced by
using a .:b5, C,:.,.. process ana..yzel. (Tab Fl ex TAB-10, 20
1K1\ D: . SEH&ﬁRﬁﬁRATioN_lz . -he loading pressure ...J\ , Next:, the

scraper pressure was neasured when the tablets were pushed . by a
scraper. The results Brea $hgwarTabPeD30. Cat8 BuBO27ZntgTabke 3] ---

5 Corporation

[0024]
[Table 2]
Surface potential (kV)
Type I crystal -2.3
Type III crystal -1.9
Type 1V crystal -1.3
[0025]

The surface potential of the compounds of the
10 present invention was lower than that of the type I
crystal, and consequently the compounds of the present
invention were hard to be charged with static
electricity.
[0026]
15 Test example 3
Sticking test
Tablets (flat-shaped, the diameter 8.5mm)
containing 200mg of the test materials were prepared by
using a tableting process analyzer (Tab Flex TAB-10,
20 OKADA SEIKO CO., LTD.) (the loading pressure : 10kN).
Next, the scraper pressure was measured when the
tablets were pushed out by a scraper. The results are

shown in Table 3.



Scraper pressure (kK ------------- T R R I T Tye |

crystal 7.2 Type Il crystal 2.9 Type Ill crystal 1.9 Type |Ise
crystal 2.9 - --------mimaaaoo - - - --- 0081 The scraper
pressure of the conpounds of the 5 present invention was small erthan
that of the type ... crystal. It was suggested that the conpounds of
the present invention have the propeiBy to be hand to cause a
sticking problem(a to ?let . ":q problemby netal adhesion of

powders) in &Y ison with the type 1 10 crystal. [0029] Test
exanple 4 Adgﬁiépn §est to a metal cup 5gq of the rest materials
passed throu 95 ki eve (18 nmesh) are filled in a nmetal cup (SU; 30,
the internal_dianeter- : 5 ?nm the volune: about 200M and then
the test materials were remeupshdh)prbsdupeN&Nver the cup.. The wei ght
of the test matertats—adhering—on—thesurface of the cup was
measured. The feBell ceyshele 20 showy-£n Table 4. [0030 .4 [Table 4

Type Il crystal 29

Type Il crystal 1.9

Type IV crystal 29
(0028]

The scraper pressure of the compounds of the
5 present invention was smaller than that of the type I
crystal. It was suggested that the compounds of the
present invention have the property to be hard to cause
a sticking problem (a tableting problem by metal
adhesion of powders) in comparison with the type I
10 crystal.
[0029]
Test example 4
Adhesion test to a metal cup
5g of the test materials passed through a
15 sieve (18 mesh) are filled in a metal cup (SUS304, the
internal diameter: 65mm, the volume: about 200mL), and
then the test materials were removed by turning over
the cup. The weight of the test materials adhering on
the surface of the cup was measured. The results are
20 shown in Table 4.

[0030]



...... Adhering amount (rne) ........ =--------omm oo

crystar_22

...... Type | crystal 70 Type Il eryrst=1 17 Type I

Type N crystal 40 The adheting anmount of the conpounds of

the ?::esent : entlon was smaller than that of the type 5 crystal.

It. was suggé
the property

ﬁHat t he conpounds of the present invention have
cup, 1.003:2] Test

exanple 5 10 Cbnpression mol d Adhkkng ¥ymbast (nd@bl ets (flat' . -shaped.

t he di aneter 8. cont ai ni Ng Auung of the test materials were p
. epar _ed by usi 't ed‘?&ﬂ?gt|ng proce 9 anal yzer (Tab Flex TAB-10, |
?KPLE) A ~ I Type @Qrystal D.) (The I gading pressure: 5 and 15 10M

Next , the breaklng n;

Il strength of the tablets was nmeasured by

a tabl et hardneEEPQHgQ%ﬁﬂﬂPC 30; OKAR2A. SEIKOCM _TD. )The results
are shown in Ta-py;?e I\;Lgry(g@g‘,l Tabl e45] T T TP -

10

15

The adhering amount of the compounds of the
present invention was smaller than that of the type I
crystal. It was suggested that the compounds of the
present invention have the property to be hard to
adhere to a metal cup.
[0032]
Test example 5
Compression moldability test

Tablets (flat-shaped, the diameter : 8.5mm)
containing 200mg of the test materials were prepared by
using a tableting process analyzer (Tab Flex TAB-10,
OKADA SEIKO CO., LTD.) (The loading pressure: 5 and
10kN) . Next, the breaking strength of the tablets was
measured by a tablet hardness tester (PC-30, OKADA
SEIKO CO., LTD.). The results are shown in Table 5.
[0033]



crystal 63 94 Type IIl crystal 66 95

17x,3_. “The h%?%h%sg]of the Tabl 8Ts of the type | crystal did not
change even. if the Ioadlng pressure 5 |ncreased Ch the ot her hand,
t he har dness—of—the—tabtets—of—the—conpgc T€ 1t i nvention
was hi gher than that t he type I cryst- : iti ti on, the hardness
of the tablets of the conpoundtisadog predvere PiNes éprding pressatei BHiNwas

i ncreased as th j (pressure 10 creased. The npr essi on
moldi ii sty o?y‘%‘ﬁgg't@g? ets o fthe Bcd(;rrpounds of th?)pr esent

i nvention was slyperilorystélo that of tHé type _ crystal4 [0035'' Test
exanple 6 15 - da infectio nDdeI “test cogal -

admi ni strati.on . At bic : h ined from
overni ght cul tures gromn on Sabouraud dextrose agar (S DA) pl at es at
35" . was suspended in sterile 20 physiological saline, then diluted
to prepare a suspension of inoculumorganism Trans,, -ent

't-, anunosuppfeséion in mice (four

The hardness of the tablets of the type I

crystal did not change even if the loading pressure

5 increased. On the other hand, the hardness of the
tablets of the compounds of the present invention was
higher than that of the type I crystal. In addition,
the hardness of the tablets of the compounds of the
present invention was increased as the loading pressure

10 increased. The compression moldability of the tablets
of the compounds of the present invention was superior
to that of the type I crystal.
[0035]
Test example 6

15 Mouse Candida infection model test (oral
administration)

Candida albicans TIMM1623, which was obtained
from overnight cultures grown on Sabouraud dextrose
agar (SDA) plates at 35°C, was suspended in sterile

20 physiological saline, then diluted to prepare a
suspension of inoculum organism.

Transient immunosuppression in mice (four-



week--old, 5 mce/group) was induced by nt e toneal treatnment with
200 ng/kg .y:c:C.? ol =4 days before the infection and with 100
nmg/ kg cp' c c:-phospl am e day after the infection. infection was

i nduced by the 5 intravenous inoculation of 0.2 nL of the cel
suspension of Candida alb .cats NM 623 (about. 3x' 04 _..... T, OAS:

) via the |ater v The test c ound was dissqlved in O | mol / L
hydr ochl ori c” %%?ao grlat@Hcﬁ§gr§P8?nBPfe&nﬂ&F§F %Wd%&%ﬂqgfrl SIS,

Started at 2t Roarienbryern Aot R kO ang o B P e R SR dende RS P
e st oy gL VR £OL. BORUBRAOL 1 BheT by A8 BN LM SR ariRld 1° I8

tered. The Sé‘fﬂéi‘a’chéuﬂi‘%@éceioﬂ‘ C?n%éc\e@%n wa3eli Vet and cht(?{eded for
14 dais. As a result, all mce died in a group to which™no test

conpound @ﬂslﬁﬂﬂhﬂéﬁbﬁée@no@HEak@@%ion0.@‘%@ SUT \need:din the group
to which th.e conps u.n,ls of Reference exanple !, Exanple ..,

Exanpl e 2 angufxanpl endor20awas dadaipiistesed,1Mihe 2conpeunds Hf10°
Ref erence exanple 1, Exanple 1, Exanple 2 and Exanple 4 had an
excel l ent therapeutse) afbheche [LBB3GalOnailexteint.h&hpr esert SiMpdund
invention Cf ...s explained with reference exanples and exanpl es,
but the preseas dipsenvedninsOndmolidi hedroohtlvese, 0EBq diluted by
sterilized water and orally administered at 1lmg/kg of
10 mouse body weight. The therapy was started at 2 hours
after infection and carried out once daily for 4 days.
The equivalent amount of sterilized physiological
saline was administered to the group to which no test
compound was administered. The survival number of mice
15 was observed and recorded for 14 days.

As a result, all mice died in a group to
which no test compound was administered, but 80% of
mice survived in the group to which the compounds of
Reference example 1,Example 1, Example 2 and Example 4

20 was administered.

The compounds of Reference example 1, Example
1, Example 2 and Example 4 had an excellent therapeutic
effect.

[0036]
25 Next, the present invention is explained with
reference examples and examples, but the present

invention is not limited to these.

[0037]



17 Conditions of neasurenent for the powder X- ray diffraction

Anti -cat hode: Cu, tube voltage: 40k V, tube current.: OW" .~. The
val ues of peaks in an infrared absorption spectrum which were
useful to distinguish crystals, were |isted. i 00.38 Reference
exanple | 10 (Production of the type 1L crystal, latent: docunent 1

exanpl e 3-2) To an N, sol uti.on

T TR wscé?b%ﬁaﬁgrmsnad!ég? o

3- 4-(3 15 n _thy] ph..noxv pr: ;y:.}--_.- |perld_nyl
pr' opoxy, )be%g]ﬁ?%?ﬁgég i$§0n1tenperature whi ch was then stirred at

the same temperature fgn.?_chonbde: CBlLor elgemand uaten gyere agded to

the reaction mxture e organic |l ayér was separated, washed
sequenti al | yaMefehi @ 0% pot assi um car bonat e aqueous sol ution (2.
times) and a saturated sodium chloride aqueous solution, and then

dried oves anhydrous mmgnesiusssukfataksf ahl awednly agiest ialdsiorgtafdn
the solvent under reduced pressure. The resultant residue 25 was
purified by spéccaum, ebhtohumarehnematiagraphy stiebuenst; cxrystals,

pl orof orm nmet hznol =4:1). The resultant salid matter was dissolved in
chl orof orm washetiseqdentially

[0038]
Reference example 1

10 (Production of the type I crystal, Patent document 1,
example 3-2)

To an N,N-dimethylformamide (15mL) solution
of 1.82g of butyl 4-nitrophenyl carbonate was added
1.50g of 4~{3-[4-(3-{4-

15 [amino(imino)methyl]phenoxy}propyl}-1-
piperidinyl]propoxylbenzamidine at room temperature,
which was then stirred at the same temperature for 2
hours. Chloroform and water were added to the reaction
mixture. The organic layer was separated, washed

20 sequentially with a 5% potassium carbonate aqueous
solution(2 times) and a saturated sodium chloride
aqueous solution, and then dried over anhydrous
magnesium sulfate, followed by distilling off the
solvent under reduced pressure. The resultant residue

25 was purified by silica gel column chromatography
(eluent; chloroform:methanol=4:1). The resultant solid
matter was dissolved in chloroform, washed sequentially

with a 5% potassium carbonate aqueous solution(2 times)



wi th a 5% potassi um car bonate aqueous solution(2 tinmes) and a
saturated sodi um chl ori de aqueous solution, and then dried over
anhydrous magnesium sulfate, followed by distilling off the sol vent
under reduced pressure to give 1.39g of the type | crystal of
4-{3-x4-(3-(4 5 [ani no(but oxycarbonyl i i no) met hyl ] phenoxy}

i L ol i d FBIE. oCHUKRECDOPS U 650 68 801 3y S 170 s °°
7.3 99(2r 1 UCB. BRaY A BE2RT ISZE ST R Eard 1ot o, B e
were shown | hYTAbl & 6 and {he Bat L o W SRew T B s A

| RCATR : 107541 3@26¢AD A0 £5 1039l Takl e 6]:120,d Relatinve i ntensity

--------- 5. . [amino.(butoxycarbonyli@i®b)et311$heHdb:20 SHrop 29 -17. 31
5.12 39 18.06 4.91 55 22.07 4.02 100 22.81 3.89 59 2414 3,60 34
26. 33 3. 38 2pip26iBingl30Brdpoxy}-N'- (butoxycarbonyl) benzamidine as
............................................... ..3.21. ...
1H—NMR(CDC13),8 value: 0.95(6H,t,J=7.3Hz),1.20-
1.50(9H,m),1.60-2.05(12H,m) ,2.45-2.54(2H, m),2.90-
10 3.00(2H,m),3.99(2H,t,J=6.6Hz),4.06(2H,t,J=6.3Hz),4.16(4
H,t,J=6.8Hz),6.88-6.96(4H,m),7.82~7.88 (4H,m) .
The powder X-ray diffraction data were shown in Table

6, and the pattern was shown in FIG. 1.

IR(ATR) :1075, 1026cm™*

15 [0039]

[Table 6]
26 d Relative intensity
6.84 12.92 74
10.20 8.67 29
17.31 5.12 39
18.06 491 55
22.07 4.02 100
22.81 3.89 59
24.74 3.60 34
26.33 3.38 21
26.97 3.30 27
27.76 3.21 30

[0040]

Example 1

(Production of the type II crystal)



Exanple | (Production of the type 11 crystal) 19 To ethyl acetate
{1630 nu,) was added 163 g of the type |I crystal, which was then
refluxed for 30 mnutes. After the reaction mxture was cooled to 60
to, 6 C it was stirred at the sane tenperature for 30 5 m nutes.

The solid matter was filtrated and coll%cted, and air-dried to give

139g of the type !l crystal he powder X-ray diffraction data were
shoan in Table 7 p an tﬁEh¥£ FCQEQFFeﬁﬁ6®§ mgﬁoWﬁs|ﬁd§ﬁ§.%f%

e i
o8-8 425 10nutds S0Pl 2ne?PeBBe Il IndR et Ihs BRI o St O

20 (Production ------- - -- - - - oo ----o
65°C, it was stirred at the same temperature for 30

5 minutes. The solid matter was filtrated and collected,
and air-dried to give 139g of the type II crystal.
The powder X-ray diffraction data were shown
in Table 7, and the pattern was shown in FIG. 2.

IR(ATR): 1071, 1048cm™

10 [0041]
[Table 7]
26 d Relative intensity
5.79 15.24 49
8.94 9.88 29
11.84 7.47 15
16.81 5.27 21
18.18 487 89
20.87 4.25 100
21.60 411 24
24.66 3.61 96
25.24 3.53 29
27.94 3.19 20
[0042]
Example 2

(Production of the type III crystal)

15 Methylethylketone (435mL) and water (435mL)
were added to 87.2g of the type I crystal, and it was
stirred at room temperature for 24 hours. The solid
matter was filtrated and collected, and air-dried to

give 69.8g of the type III crystal.



of the type Wcrystal) W hylethyl ketone (435nL) and water 3. t were
added to 87.2g of the type . crystal, and it was stirred at room
tenperature for 24 hours. The solid matter was filtrated and
collected, and air-dried to give 69.8q of the type EIl crystal, 20
The powder X-ray diffraction data wereZ&hown in Table 5, and the

i . IR (ATR) 1072, 1054, 1018: .m [C 04.3
F?;LF;?\vag]Shomn 'n F&g% gowder(x—rgy %iffrggifon(%ata‘weré shown]

------------ & .0 1 h 7, -22.17 4,01 100 21.33 3.86
12 [ 0044] Exaégﬁé¥§}(P%éggét%8§4éf1§ﬁgg?§pe 17 : crystal, a mah

| et hvliwerengp(1890 ni) solution of 10 231g of im dazole was added
232 of butyl Chlfri.for'mate roomtenperature, which was then |eft
the sane tenperaturegjoverni ght. Water 1440m, 3609 of 4_ .3_}4 ;3-
_a:ninor;m;.r,ajnme<i'ty ;ptlerr.:ry,"tpx:vpy..l-a p.perid

nyl | pr opoXy} i—ch i : i

26 d Relative intensity
8.74 10.10 19
11.97 7.39 9
22.17 4.01 100
24.33 3.66 12
(0044]
Example 3

(Production of the type III crystal)
To a methylethylketone (1800 mL) solution of

10 231g of imidazole was added 232g of butyl chloroformate
at room temperature, which was then left the same
temperature overnight. Water (1440mL), 360g of 4-{3-[4-
(3-{4-Tamino (imino)methyl]phenoxylpropyl)-1-
piperidinyl]propoxylbenzamidine trihydrochloride

15 pentahydrate and ethyl acetate(360mL) were added to the
reaction mixture, and it was refluxed for 3 hours. The
organic layer was separated at 60 to 70°C, washed with
water, and methylethylketone (720mL) was added to the
organic layer. The insoluble matter was filtered off at

20 60 to 70°C, and the cake was washed with
methylethylketone (720mL). The filtrate and the
washings were combined, which was heated and dissolved.

The seed crystal of the type III crystal was added at



15 pentahydrate and ethyl acetate(360M were added to the reaction
m xture, and it was refluxed for 3 hours. The organic |ayer was
separated at 60 to 70C, washed with water, and neth y'lethyl ketoi e
(720M was added to the organ |ayer. ,The insoluble matter. was
filtered off at 20 60 AT, and the caké was washed with

nmet hyl et hyl kret.one, {of20M) .4 The fiJ tJ.at washi ngs:

conbi ned, vmz{(gh@c\p/vallsé ﬁat%‘éi -agﬁd“;&ésssgﬁvrgff&da#]g&}seeed crysta o?tl'ﬁ:]%
type _"I crystaly was,addedrad, 21t #9stoc 4rapyoranded try@sy sthaned, at
the sane tenperature for 2. hours. After it was stirred to 5C for 14
hours, the gl igh el tiicvas s tratedaand snlil esledctedgivegidad3 of
the type ill crystal.. 5 .LR and the powder x-ray diffraction
patterr. acx¥Fglesk dwid htype vet lecofstal.e f =xa:;S |'Laa.._y ~, ~C 2,
the [;0043, Exanple 4 (Production of the type IV crystal) 10 Acetone
(4nL) wasS added to 0. 20y afdthectypedetlXerygstdiffrandibn waststir red
at 5to 10C for a week. The e solid matter was filtrated and
col l ected, aFtchrded-withieletoagivecd. £zgmpiet Re type 1V crystal,

The powder X--::ay diffraction data were showmn 15 in viable 9, and
the pattern W%43hown in FIG .. |IR(JTR 1094, 1070, 1056, 10l 9om 0
6

] Example 4

(Production of the type IV crystal)
10 Acetone (4mL) was added to 0.20g of the type
II crystal, and it was stirred at 5 to 10°C for a week.
The solid matter was filtrated and collected, and air-
dried to give 0.17g of the type IV crystal.
The powder X-ray diffraction data were shown
15 in Table 9, and the pattern was shown in FIG. 4.

IR(ATR): 1094, 1070, 1056, 1019cm™

[0046]

[Table 9]
26 d Relative intensity
9.79 9.02 8
13.83 6.40 5
14.65 6.04 5
17.05 5.20 24
19.61 452 12
23.49 3.78 100

20 BRIEF DESCRIPTION OF DRAWINGS

[0047]



[Table 9 e tv stte sftp 20 d - -
------------------------------------------------------- 13.33 6.40 5
14.6aa 6.04 5 17.15 5,20 24 19.1 4.52 12 23.49 3.72 100 20 BRI E.
DESCRI PTI ON OF DRAW NGS [0047] 22 F'Eb represents the powder X-ray
diffraction pattern of the tyke . crysStal. FIG 2 represents. the

powder X-ray diffract§§$h§?8%§¢pegén£Qetﬁ¥p50%369rXﬁggy. f1G. 3

represents the powder raction pattern of e’ . type Il
crystal., FRGrAdeesentsethne; POVEEr £ ¥okay cggétaactl on pattern of
the type 1V crystal, |NDUSTRI AL APPLI CABI LI TY 10 ; @4y The crystals

of the present inventiorg. (1)repheséappethdepswtiyrok-whych high, (2
it is hard to be charged with electricity, (3) it easy to handl e,
(4) the conpiessiaonion mdidabihioy ohewhiyoh gdodryérals it hard to
be. sticking, and (6) the mass .odutrt_. ;n of which is possible,
and are useful for a dfrig. 3 represents the powder X-ray
diffraction pattern of the type III crystal.
FIG. 4 represents the powder X-ray

diffraction pattern of the type IV crystal.

INDUSTRIAL APPLICABILITY
10 [0048]

The crystals of the present invention, (1)
the tapped density of which is high, (2) it is hard to
be charged with electricity, (3) it is easy to handle,
(4) the compression moldability of which is good, (5)

15 it is hard to be sticking, and (6) the mass production
of which is possible, and are useful for a drug

substance.



substance. 23 CLAIMS i The crystal of 4"'13--; -('3...f4 [am no (bi:

oxyca :honylim no)nethyl]p heriox ? j propyl) i ) t :~r:: i .1t
a.. = ) beo-2Z: aml <x17:e": nxoer'id my _ i pr'.=poxL -~:\ yt: -ho;
:1ly . having peaks at the p03|t|on 5. ...a. tit 20.9 and 24.7' on
20 of the diffraction angle in the powder X- ray diffraction pattern.
The crystal of 4 -i3-[4-(3_:,; [aniQﬁf§g§}axyca.r onyliin no) r:e
hyl . henox : :.r pyl) pi perid! ny onoxy}--, --(butaxycarhon.y.

, 1:enzanmi . dijne haV|n§th at the posktien et (§_ ,' y 12.0, 22.2
and 24.3 on 28 of the dlg%ggct%on ang?e Fn the{pomdel. X- ray

diffraction p&hil%mbuﬁoxgesr%wmm%)methfylﬁph(enox@} propyl) -1-

<a|| . 1CC; i S otn't :.1;,Q] .. 0)ar2tily
} cox' } ﬁﬁﬁ%"'diﬂylﬁpfbpoxy¢FNFd&butokycarbbnyi)Nbenzamldlne
co> :~t0|syca bt 1":ea. ,zamlr ne o )cxr~} ~~.0i~y. ~. having

peaks at theh@mSnglpeabé 9t8thadp281ﬁionnoz8508 ﬂmezclﬂo 9 raratt.c"n
angle in the powder X-ray diffraction. pattern.
24.7° on 28 of the diffraction angle in the powder X-
ray diffraction pattern.
2. The crystal of 4-{3-[4-(3~-{4-
[amino (butoxycarbonylimino)methyl]phenoxy} propyl)-1-
piperidinyl]propoxy}-N'- (butoxycarbonyl) benzamidine
having peaks at the position of 8.7, 12.0, 22.2 and
24.3° on 26 of the diffraction angle in the powder X-
ray diffraction pattern.
3. The crystal of 4-{3-[4-(3-{4-
{amino (butoxycarbonylimino)methyl]phenoxyl propyl)-1-
piperidinyl]propoxy}-N'-(butoxycarbonyl) benzamidine
having peaks at the position of 9.8 and 23.5° on 20 of

the diffraction angle in the powder X-ray diffraction

pattern.



