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WI563 64/6 1 DESCRI PTION NOVEL ARYLAM DI NE

DERI VATI VE, SALT THEREOF AND ANTI FUNGAL AGENT
CONTAI Nl NG THOSE TECHNI CAL FI ELD [ 0001] The present
invention relates to a novel arylanidine derivative w4563
and salt thereof having 5 antifungal activity, and an 64/6
antifungal agent conprising the sane as an active

i ngredi ent. BACKGROUND ART . [ 0002] Serious deep

mycosi s such as invasive 10 candi di asis can be often a

fatal disease. It has %@IP%?@N dered that a
princi pal defense nechanism of a host organi sm

agai NNOVEHGAR BT BENIE ARtk Bon BT VAl NGALY PMEREOFO
nonspecific imunity by neutrophils. So long as this

def ense mrohaRrTsrulcact RoENTNoONEAININGhGHOSEK of 15
infection by fungi is limted. However, in recent
years, the risk of devel opi ng deep nycosis has

i ncreased due to an increase in the nunber of patients
wi t h underlying di seases conpromi sing the inmune
%ﬁsten1 of the organism such as malignant tunors or

BEBNISALoYdELSe of anticancer drugs or

inanosuppressive drugs, heavy use of antibacteria
afPPbiloti c substances or steroid hornones and

| ong-term yse of intravenous .
9 %ge present invention relates to a novel

arylamidine derivative and salt thereof having
antifungal activity, and an antifungal agent comprising

the same as an active ingredient.

BACKGROUND ART
[0002]

Serious deep mycosis such as invasive
candidiasis can be often a fatal disease. It has been
considered that a principal defense mechanism of a host
organism against fungi such as candida originally owes
to nonspecific immunity by neutrophils. So long as
this defense mechanism functions normally, the risk of
infection by fungi is limited. However, in recent
years, the risk of developing deep mycosis has
increased due to an increase in the number of patients
with underlying diseases compromising the immune system
of the organism, such as malignant tumors or AIDS,
overuse of anticancer drugs or immunosuppressive drugs,
heavy use of antibacterial antibiotic substances or

steroid hormones and long-term use of intravenous




10

15

20

25

2 hyperalinentation or venous catheterization

(Non- Patent Docunent 1). [0003] Only 7 agents for
such deep nycosis are 5 known, nanely, anphotericin B
flucytosine, mconazole, fluconazole, itraconazole,

m caf ungi n and voriconazole. Anphotericin B has very
strong fungicidal action, but its clinical use is
limted due to a problemof, side effects, for
exanpl e, nephrotoxicity. Flucytosine has 10 a probl em

pfpdevelinpAeat ioh L@ Ceade® 23Ehet draAIM orUSEGrAIrRent
today. M cafungin has weak activity agai nst

Opgptenocdys spp. Ot her agents are generically called
azol e antifungal agents and are nost frequently used
h8®08W ng to the favorabl e bal ance between efficacy
and 15 safet al though their fungicidal actions tend
to be in iﬁralagﬁﬂéﬁléprt@uphaﬁe@p ayplestier iagien B
Non- Patent Docunent 2). [0004] Recently,
POEBna28lel ¥ esPEPRRECEARANIR 26 LHCHTt O8AGEhatd CoBarOLe,
ggtected t hi h fre%uency derived ,from oropharyngea

Ha?a?ag §'0F APBRIAZLLENt BICRHYNIAGy 8NHe¥oirEgnazole.
t t )
ARBRALER: d9R°R TN T RER S Fggﬁgt SHpoteRndioeteign, but
CEQss1ERSESIANGE 9 F&@%E@Qa tgng gh%ge%5o%z
agent S. Furt her |1 SO | ONn 0 reS| STta ral ns rom

899e£%5f5P@E'Eﬂéﬁpléhongﬁﬁfog8¥§EQEgd C%ﬁBE?EOSﬁne has

nucocut aneous candi di asi s or deep candidi as
deproblem of development of tolerance and is rarely

used alone today. Micafungin has weak activity against
Cryptococcus spp. Other agents are generically called
azole antifungal agents and are most frequently used
now owing to the favorable balance between efficacy and
safety, although their fungicidal actions tend to be in
general inferior to that of amphotericin B (Non-Patent
Document 2).

[0004]

Recently, fluconazole-resistant Candida
albicans have been detected at high frequency derived
from oropharyngeal candidiasis of AIDS patients, who
have received repeated-dose administration of
fluconazole. Furthermore, many of the resistant
strains show cross-resistance to itraconazole and other
azole agents. Further, isolation of resistant strains
from non-AIDS patients, who have developed chronic
mucocutaneous candidiasis or deep candidiasis, has been

reported (Non-Patent Document 3). The issue of the




10

15

20

25

reported (Non-Patent Docunent 3). The issue of the 3
resi stance has a serious inpact on managenent of
rapidly increasing patients with deep nycosis (Non-

Pat ent Docunent 3). On the other hand, an aryl am di ne
derivative 5 having an antifungal activity is known
(Patent Docunents 1 and 2). [0005] Patent Docunent

1: WO A-03-074476 Patent cunent 2: WO A-2006- 003881
10 Non- Patent Docunent 1: Rinsho to Biseibutsu

(Elsii RitG$ c MG sMaC IRQ1 GRIY S.Lmﬁaqtv An mhhadimedd>-A&56.
1990 Non-Patent Docunent 2: Ri nsho to Bisei butsu

(cEbiiAiles 1 natealMielg0 PadaRint®s hei t0lde el mybo A&7 - Rfbh-
1994 Non- Pat ent Docunent 3: Rinsho to Biseibutsu
PEltenitc Potbmamd Bl)cr oor gani sns), vol. 28, p. 51-58,
2001 DI SCLOSURE OF THE | NVENTI ON [ 0006] An antifunga
agent has Beetrhst odhgiry hagdesi red a nyiiaphi diorek sicidsed ior
a different nmechanismof 20 action fromthose of
BRVinPngnagefidunga lepicddrviliy dgaikmswn (Patent

azol e-agent -resj stant fungi, has few side- effects and

PECHBPPtEhdoPPEd %eral | y. [0007] Under such

?hpéﬁ tances, the present 25 inventors have
[ ively studied and have found that an

BLYLAT BLAGREARL {3t e AL BRIGSGYL by the general
Patent Document 2: WO-A-2006-003881

Non-Patent Document 1: Rinsho to Biseibutsu (Clinics
and Microorganisms), vol. 17, p. 265-266, 1990
Non-Patent Document 2: Rinsho to Biseibutsu (Clinics
and Microorganisms), vol. 21, p. 277-283, 1994
Non-Patent Document 3: Rinsho to Biseibutsu (Clinics

and Microorganisms), vol. 28, p. 51-58, 2001

DISCLOSURE OF THE INVENTION
[0006]

An antifungal agent has been strongly
desired, which works based on a different mechanism of
action from those of existing agents, is effective
against azole-agent-resistant fungi, has few side-
effects and is well absorbed orally.

[0007]

.Under such circumstances, the present
inventors have intensively studied and have found that
an arylamidine derivative represented by the general

formula [1] or a salt thereof:
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formula [1] or a salt thereof: 4 [Fornmula 1] 2 R-O/
OO0 RHNNH (wherein R1L and R2 identically or
differently represent an optionally substituted C3_4
al kyl group) is superior in oral absorption,
ef fective agai nst azol e-agent- resistant fungi, and
has reduced side-effects, thereby 5 conpleting the
present invention. Effect of the invention [0008]
Compounds of the present i Avention have strong
?%EEML&X ﬁgainst fungi including azol e-agent- 10
esistant "fungi, are superior in oral absorption, have
reduced interaction with other agents, are highly safe
and useful as an antifungal agent. BEST MODE.FOR
CARRYI'NG,OUT _THE | NVENTI ON. [ 0009] 15 _The
i nvgh on .\ S g bed g N ¢
presenty fdescy-Hti on, unlesd ot herw se Spar'?ied, a
hal ogen “at om neans a fluorine atom a chlofine atom
a bromne atom and an iodine atom a 20 | ower alkyl
g[«lﬁg Fe YRARS 23 t X i%]etrﬁ:ihciaalt bl e\? Lci/ Il‘b ,rc?intcth eerd nt‘:fl.hyaI f, &%geﬁ%r}t

group such as methy propyt, 4 s0

BHE ¥bt18851RY ¥libst3eRYEY c,LeRE104t Yroup) is superior

in oral absorption, effective against azole-agent-

resistant fungi, and has reduced side-effects, thereby
completing the present invention.

Effect of the invention

[0008]

Compounds of the present invention have
strong activity against fungi including azole-agent-
resistant fungi, are superior in oral absorption, have
reduced interaction with other agents, are highly safe

and useful as an antifungal agent.

BEST MODE FOR CARRYING OUT THE INVENTION
[0009]

The present invention is described below in
more detail.

In the present description, unless otherwise
specified, a halogen atom means a fluorine atom, a
chlorine atom, a bromine atom and an iodine atom; a
lower alkyl group means a straight-chain or branched-
chain C;-¢ alkyl group such as methyl, ethyl, propyl,

isopropyl, butyl, sec-butyl, isobutyl, tert-butyl,
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5 pentyl and isopentyl; a C3_4 al kyl group neans
propyl, isopropyl, butyl, sec-butyl, isobutyl and
tert-butyl group; an aral kyl group nmeans an ar-Cl_6
al kyl group such as benzyl, diphenylnmethyl, trityl,
phenet hyl and 5 napht hyl net hyl ; an al koxyal kyl group
nmeans a Cl_6 al kyl oxy-Cl_6 al kyl group such as

met hoxymet hyl and 1- ethoxyethyl; an aral kyl oxyal kyl
group neans an ar-Cl 6 al kyl oxy-C1_6 al kyl group such

penltenz wneX it yand a phenetiy10gHRiN ¥eank0 X141

an al kanesul fonyl group neans a Cl1 6 alkanesulfonyl'
dsopropydh &stiyat, harestuftgrlyl i sodutane sud arydt - vl
propanesul fonyl; an arylsul fonyl group neans, for
exampl e anberadkedulofromypl mebhst @nueresyld edyylarggdoup
napht hal enesul fonyl group; an _al kanesul f onyl oxy group
FE&Hs 28 éffGYébk§£@§@demﬂQ§M}: dgrétyylsupheasthyl and

met hapnesul f onyl oxy and et hanesul fonyl oxy; an
8?9&8@%3@{@ GPodg keeard kvlogrex@npreans a Ci-s

OBYIPRA Carsy PG G SoPo A e REBPE Vhe hginpna. 1-
ai_ght - ' hed-chain C 12

R D T N

' [ b I

T T T I S e e R

paphtkayh oxgmelBYg;0CYcCl i ¢ carbonyl group such as

ni coti noyl,  thenoyl, pyrrolidinocarbonyl and furoyl,
fiooaohoxy-Cl_6

an alkanesulfonyl group means a Ci-g
alkanesulfonyl group such as methanesulfonyl,
ethanesulfonyl and propanesulfonyl; an arylsulfonyl
group means, for example, benzenesulfonyl,
toluenesulfonyl and naphthalenesulfonyl group; an
alkanesulfonyloxy group means a Cj;-¢ alkanesulfonyloxy
group such as methanesulfonyloxy and ethanesulfonyloxy;
an arylsulfonyloxy group means, for example,
benzenesulfonyloxy and toluenesulfonyloxy group;
[0011]

an acyl group means, for example, a formyl
group, a straight-chain or branched-chain C,-;; alkanoyl
group such as acetyl, propionyl and isovaleryl, an ar-
Ci-¢ alkylcarbonyl group such as benzylcarbonyl, an
aroyl group such as benzoyl and naphthoyl, a
heterocyclic carbonyl group such as nicotinoyl,
thenoyl, pyrrolidinocarbonyl and furoyl, a carboxy-Ci_g

alkylcarbonyl group such as 3-carboxypropanoyl and 4-
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al kyl car bonyl group such as 3-carboxypropanoyl and 4 6
car boxybut anoyl, a Cl1_6al kyl oxycarbonyl Cl1 6

al kyl car bonyl group such as 3-

(met hoxycar bonyl ) propanoyl and 4-

(et hoxycar bonyl ) but anoyl , a succinyl group, a
glutaryl 5 group, a mal eoyl group, a phthal oyl group
and a straight-chain or b%anched chain

a- am noal kanoyl group whose N-termnus is optionally

BaeLR&LRMH tand i Gh d,s; aﬁﬁ&l&ﬁ?e&ke%% apm.no acid

(exanpl es of fhe amino acid include: yC|ne

allagilearbvakilngrougueiuR®, alss@-euci ne, 10 serine,

t hreoni ne, cysteine, nethionine, aspartic acid,
dhetaoxycacbdnyds paopgineg,l @ndt @+ ne, argi ni ne,

| ysine, histidine, hydroxylysine, phenylal ani ne,

et Siony carboppyilo pudanopriel ane uard niyydgeaowpr, olai kdltaryl
[0012] 15 an al kyl oxycar bonyl group neans a strai ght-
gRAPR o BRAREONAdIEREPn 61 phzhalkyllogyoarbenyl agr oup
such. as net hoxycarbonyl, ethoxycarbonyl, 1, 1-
aFﬁéﬂHFFpFaﬁéﬁyeérBéﬁyphepsSﬁﬁéﬁoﬂyéﬁﬂﬁ@ﬁﬁﬁangyl group

h I b bonyl dtert
BBES 1 By EamORD L SARPAR PR H O PEABERGR GRauNTHEtnds

%erg dc%fgmagﬁy 8X¥0a5%%§y %%%g %g%% ggﬁ agﬁno acid

enzy oxycarbony and

§ﬁ¥h8é¥935?28¥he9rQﬁgnlﬂgan§a2ePgenXEB?XEQrbggg&euc1ne,

group; an-oxygen-containih efocC §r olp nmeans
3cgiALp §ngoa§n35 E?EE@E%QrOR%EMHOEQHe,

t et rahydropyranyl ; heterocCyclic oxycargoﬁyftéfoasld'
@Eﬁﬂémﬁcgééuﬂ,Sé@ba@éggne, glutamine, arginine, lysine,
histidine, hydroxylysine, phenylalanine, tyrosine,
tryptophan, proline and hydroxyproline);
[0012]

an alkyloxycarbonyl group means a straight-
chain or branched-chain Cj-1»; alkyloxycarbonyl group such
as methoxycarbonyl, ethoxycarbonyl, 1,1-
dimethylpropoxycarbonyl, isopropoxycarbonyl, 2-
ethylhexyloxycarbonyl, tert-butoxycarbonyl and tert-
pentyloxycarbonyl; an aralkyloxycarbonyl group means an
ar-C;.¢ alkyloxycarbonyl group such as benzyloxycarbonyl
and phenethyloxycarbonyl; an aryloxycarbonyl group
means a phenyloxycarbonyl group; an oxygen-containing
heterocyclic group means a group such as
tetrahydrofuryl and tetrahydropyranyl; a heterocyclic
oxycarbonyl group means a group such as 2-
furfuryloxycarbonyl and 8-quinolyloxycarbonyl; a

substituted silyl group means, for example, a group
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furfuryl oxycarbonyl and 8-qui nol yl oxycar bonyl; a
substituted silyl group neans, for exanple, a group 7
such as trinmethylsilyl, triethylsilyl and
tributylsilyl. [0013] Each of the aforenentioned
groups is further 5 optionally substituted by one or
nore groups selected froma hal ogen atom a hydroxyl
group, a carboxyl group anRd a |ower alkyl group.
[0014] An amino protecting group includes all 10
corvenlsi @rdmedhqups 1wWhi,ch rdfed hyaatilie 1aana prot ecting
group for an.am no group, for exanple, an acyl group,
amiblukyllexygdr.oonyl group, an aral kyl oxycar bonyl
group, an aryl oxycarbonyl group, an aral kyl group, an
PR3®yal kyl group, an aral kyl oxyal kyl group, an 15
al kanesul fonyl group, an arylsulfonyl group and a
subst i t ut edash Wit §heup forehest Lenggd seeyp spist dattithgr
grgup ii | udes al.l conyentional groups which are
R4BPE34s Ya SHPSEeEIERG PX0 OFfo@F €a IXPYPSX e lGd s
f.or._exanpl.e, an _acyl qgroup, an.al kyl oxycarbonyl grou
55C%y & 3?|18>?§83P%8ﬁy| %g?‘gpﬁiﬁf)xy& ﬁé%’éllpm)?clclaf%xyq group
axucar haRl dnguR. (an,aral kyl group, an
oxygen-contai ni ng Hete ocyclic group, an al koxyal kyl
gbeyr,; an aral kyl oxyal kyl group, an al kanesul fonyl 25

group, an arylsulfonyl group and a substituted silyl
An amino protecting group includes all

conventional groups which are usable as a protecting
group for an amino group, for example, an acyl group,
an alkyloxycarbonyl group, an aralkyloxycarbonyl group,
an aryloxycarbonyl group, an aralkyl group, an
alkoxyalkyl group, an aralkyloxyalkyl group, an'
alkanesulfonyl group, an arylsulfonyl group and a
substituted silyl group.

[0015]

A hydroxyl protecting group includes all
conventional groups which are usable as a protecting
group for a hydroxyl group, for example, an acyl group,
an alkyloxycarbonyl group, an aralkyloxycarbonyl group,
a heterocyclic oxycarbonyl group, an aralkyl group, an
oxygen-containing heterocyclic group, an alkoxyalkyl
group, an aralkyloxyalkyl group, an alkahesulfonyl
group, an arylsulfonyl group and a substituted silyl
group.

[0016]

A leaving group includes, for example, a
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group. [0016] A leaving group includes, for exanple, a
8 halogen atom an al kanesul fonyl oxy group and an
aryl sul fonyl oxy group. [0017] A salt of the conpound
of the general formula 5 [1] includes, for exanple, a
salt wwth a mneral acid such as hydrochloric acid,
hydr obrom ¢ aci d, phosphoric acid and sulfuric acid;
a salt with an organic carpoxylic acid such as formc
acid, trichloroacetic acid, L-tartaric acid, maleic

AGNGgehlmRi ad &1t tdddy MLPARRIS AR tin and a

salt " Wwwth a sulfonic acid such as nmet hanesul fonic

aelyd subepasnesy Haiup.acid, p- toluenesul fonic acid,
nmesityl enesul fonic acid and naphthal enesul fonic acid.

Aopnéflerabl e salt of the compound of the 15 genera
formula [1] includes a pharmacol ogically acceptable
salt. [0018] salposd ihe swhgtdundertf ftdre ayereptalonfaldmula
substituted C3_4 al kyl group of RlL and R2 includes a

28 1 nanedenlesy ofora sppampdeyl agrs@ly: anid-ha acaripeaAl acid
gr oup. g0019] A preferabl e conmpound of the present _
SHEENBSo R YidEOCchdes ithadigl, | dwdierremisumdsid t phosphoric

conpound, iq whi.ch R, is preferably a C3-4 |
acid and sulfuric acid; a salt wi an organic

carboxylic acid such as formic acid, trichloroacetic
acid, L-tartaric acid, maleic acid, fumaric acid and
trifluoroacetic acid; and a salt with a sulfonic acid
such as methanesulfonic acid, benzenesulfonic acid, p-
toluenesulfonic acid, mesitylenesulfonic acid and
naphthalenesulfonic acid.

A preferable salt of the compound of the
general formula [1] includes a pharmacologically
acceptable salt.

[0018]

A possible substituent for an optionally
substituted Ciz-; alkyl group of R!' and R? includes a
halogen atom, a hydroxyl group and a carboxyl group.
[0019]

A preferable compound of the present
invention includes the following compounds:

the compound, in which R'is preferably a Cs-4
alkyl group, more preferably a propyl, isopropyl or
butyl group, and further preferably a butyl group;

the compound, in which R® is preferably a Ci-4

alkyl group, more preferably a propyl, isopropyl or
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25 al kyl group, nore preferably a propyl, isopropyl or
butyl group, and further preferably a butyl group; the
conmpound, in which R2 is preferably a C3_4 al kyl
group, nore preferably a propyl, isopropyl or 9 butyl
group, and further preferably a butyl group; the
conpound, in which RlL and R2 are identical, is
preferable. [0020] 5 A netfod for produci ng conmpounds
of the present invention i's described. Conpounds of

e yAr @FRAlp,| RMRN AUt HEY e £y astug ed khytypr%i&'th 9
Yy e

per se publicly known nethods, for exanple,
fol |l owi ng prhedustippundagt hiod .wHiH Q02 khd RFoduet i on

Method 1] NC/ ~-N O/ CN[21 REBOH[31 HN/ OAN O/ H
[4EntRBICR i sampmerfieradrlean anmmoni um salt HN H [51  H2N
NH2 al koxycarbonylation N 2 ROl OO/ OR]J[11
H2Q2QH2

A method for producing compounds of the
present invention is described.

Compounds of the present invention may be
produced by combining per se publicly known methods,
for example, by the following production method.

[0021]

[Production Method 1]

NC-@—O/\/\NQ/\/\O-@-CN 2]

l RSOH [3]

e OO0, -

i ammonia or an ammonium salt

OO0

J alkoxycarbonylation

[5]

0

0O
: N—4
_ N\ 4 —pR2

wherein R3 represents a lower alkyl group; and R! and R?
are as defined above.
[0022]

(1-1)
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wherein R3 represents a | ower al kyl group; and Rl and
R2 are as defined above. [0022] (1-1) 10 The
compound of the general fornula [4] may be produced by
reacting the conmpound of the formula [2] wth the
conpound of the general formula [3] in the presence
of an acid. 5 A solvent used in the reaction is not
particularly restricted, if@Ofar as it does not
adversely affect the reaction. Exanples of the sol vent

i nclude:  akh¢ehQlohpiitly 3 Midhylerat FNu1a [4] may
2-propanol and 2-nethyl - 2- propanol ; am des such ‘as

NeNpk@daiceet by frefaiinde thd, NotipRidly |k etram dgrand (2]
1-net hyl - 2-pyrrolidone; hal ogenated hydrocarbons such
as t hmehiley lcemg oainldo roifd e hec lyepreafadr Mcamdi1di Al Jorieettiane;
aromati ¢ hydrocarbons such as benzene, toluene and
ryesgaceerifeas @w@dld.as di oxane, tetrahydrofuran, 15
ani sol e, diethylene glycol dinethyl ether, diethylene
gl ycol di elAhy";IOlé’ieI‘Pér ugied éihyihenaegiofdein menaedt hyl
et her,; iulfoxides such as di net hyl sul foxi de; ketones
Pakh gy lacdokesiid Crotut dRSRE2TedSeld So@s &9tet hy!
acetate; and carboxylic aci.ds sugch as _acetic acid. 20
?ﬁgggssngg ??Cﬁa3 e I§8& lPH'co%ﬁ%%ﬂ%qﬁnpr e solvent
ggg&ﬁﬁgq 88% l%eg%E%lago&g%%%nkﬁl %R%a%%lgs%qﬁ%%ﬁ%nol
sol vent.
and 2-methyl-2-propanol; amides such as N,N-
dimethylformamide, N,N-dimethylacetamide and 1l-methyl-
2-pyrrolidone; halogenated hydrocarbons such as
methylene chloride, chloroform and dichloroethane;
aromatic hydrocarbons such as benzene, toluene and
xylene; ethers such as dioxane, tetrahydrofuran,
anisole, diethylene glycol dimethyl ether, diethylene
glycol diethyl ether and ethylene glycol monomethyl
ether; sulfoxides such as dimethyl sulfoxide; ketones
such as acetone and 2-butanone; esters such as ethyl
acetate; and carboxylic acids such as acetic acid.
These solvents may be used in combination. The
compound of the general formula [3] may be used as a
solvent.
[0023]

Examples of an acid used in the reaction
include hydrogen chloride, hydrogen bromide, perchloric
acid, p-toluenesulfonic acid and methanesulfonic acid.

Such an acid may be used by 1 to 200-fold moles,

preferably 5 to 100-fold moles, for the amount of the
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Exanpl es of an acid used in the reaction 25 include
hydr ogen chl ori de, hydrogen brom de, perchloric acid,
p-t ol uenesul foni ¢ acid and net hanesul fonic acid. Such
an acid may be used by 1 to 200-fold noles,

preferably 5 to 100-fold noles, for the anmount of the
11 conpound of the fornmula [2]. In the reaction, the
amount of the conpound of;{he general formula [3]
used may be 2 to 1000-fold "noles for the anmount of a

compond off the froyvmilia [(21,. 5 and the conpound of
the general formula [3] is preferably used as a

sol vent. The r@actreat i, be ardrdthtows athe Hdbngdund
150C, preferably at 10 to 50C for 30 mnutes to 24
kdurthe Henedo24]forfrirl2) [Therssahpayndeof? tte foRr0micld
[5] may be produced by reacting the conpound of the
geresalforf ¢heulmoualt wift 2 @empeugd o fart hemforimrmas al2].,
15 A solvent used in the reaction is not particularly

PE&t tihet 68MPrNSEE &f &9 etesa IndiormadwerlSdl yisaf f ect

t he reaction. anpl es of the solvent include:
8F85ﬁ5@§&¥u85e5§aﬁe@héﬁﬁW?“@Phanol, 2-propanol and

G ot hy 1 7 of REnTABC TR, (deltRy FACGRAN dtads T3yl -
FreT hLompeay g 20CTPL P, Bk ooy DT SHEN A 26
hours.

[0024]

(1-2)

The compound of the formula {5] may be
produced by reacting the compound of the general
formula [4] with ammonia or an ammonium salt.

A solvent used in the reaction is not
particularly restricted, insofar as it does not
adversely affect the reaction. Examples of the solvent
include: alcohols such as methanol, ethanol, 2-propanol
and 2-methyl-2-propancl; amides such as N,N-
dimethylformamide, N,N-dimethylacetamide and l-methyl-
2-pyrrolidone; halogenated hydrocarbons such as
methylene chloride, chloroform and dichloroethane;
aromatic hydrocarbons such as benzene, toluene and
xylene; ethers such as dioxane, tetrahydrofuran,
anisole, diethylene glycol dimethyl ether, diethylene
glycol diethyl ether and ethylene glycol monomethyl

ether; nitriles such as acetonitrile; sulfoxides such

as dimethyl sulfoxide; heterocaromatics such as
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aromati ¢ hydrocarbons such as benzene, tol uene and
xyl ene; ethers such as di oxane, tetrahydrofuran, 25
ani sol e, diethylene glycol dinethyl ether, diethylene
gl ycol diethyl ether and ethyl ene gl ycol nononethyl
ether; nitriles such as acetonitrile; sulfoxides such
as di net hyl sul foxide; heteroaromatics such as it 12
pyridine, and water. These;golvents may be used in
conbi nation. [0025] Exanples of an ammoni um salt
pyeliddee ;f @hd Wa@%apl ehe3dMRRilwdnth aldyd®e HBENIWM

brom de and ammoni um acetate. The anmount of anmoni a
comginationi.um salt used may be 3 to 100-fol d nol es,
preferably 3 to 10-fold noles, for the amount of the
dORB&Und of the general formula [4]. 10 The reaction
may be carried out at 0 to 150C, preferably at 20 to
120C for 1ExpAplest @f24nhemmeoniumo@R4t dncdudghe for
congggnd of the general fornula [1] may 15 be
FrEtRcEd BTOURBc ChRgTiRg  c RpehAdmoP roRd deoard a
%g#oto an alkox%carﬁgnylation rgaction,mﬁth a reactive

|0&PWV3CFHéF e preSefAtieUBr BsEMEENIR {Tpale AMEOnium
sqhye sed.ip the.re PL n.i.s not particul arl
r§s¥rp%F§qﬁg¥n§8f§rtgsaﬁ g8ég RS20 §5$£F§8g§ygﬁf58t
ﬁbefﬁﬁécthQS,E¥@gpkﬁ§ QROLH% g?'%ﬁgtcompound of the
general formula [4].

The reaction may be carried out at 0 to 150°C,
preferably at 20 to 120°C for 1 minute to 24 hours.
[0026]

(1-3)

The compound of the general formula [1] may
be produced by subjecting the compound of the formula
[5] to an alkoxycarbonylation reaction with a reactive
derivative in the presence or absence of a base.

A solvent used in the reaction is not
particularly restricted, insofar as it does not
adversely affect the reaction. Examples of the solvent
include: amides such as N,N-dimethylformamide, N,N-
dimethylacetamide and l-methyl-2-pyrrolidone;
halogenated hydrocarbons such as methylene chloride,
chloroform and dichloroethane; aromatic hydrocarbons
such as benzene, toluene and xylene; ethers such as
dioxane, tetrahydrofuran, anisole, diethylene glycol

dimethylether, diethylene glycol diethylether and

ethylene glycol monomethyl ether; nitriles such as
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i nclude: am des such as N, N-di net hyl f ormam de, N, N

di net hyl acet am de and 1-net hyl - 2-pyrroli done;

hal ogenat ed hydrocarbons such as net hyl ene chl ori de,
chl orof orm and di chl oroet hane; aromati c hydrocarbons
25 such as benzene, toluene and xyl ene; ethers such as
di oxane, tetrahydrofuran, anisole, diethylene glycol

di met hyl et her, di et hyl ene ycol diethyl et her and

et hyl ene gl ycol nononethyl ®ther; nitriles such as 13

aeeteniithihe, suhfRxides sueh ag ing%tthk%lﬁllfMi s

ket ones such as acetone, nethyl isobut etone and '2-

RUtaReBesueh! 8kS asdebnds alttly12GeLM Ry 1ICHRONY ia6d 2-
aci ds such as acetic acid; hefteroaromatics such as 5

putiadbne; asdewat gichThesets@llveries atry Rerboae1iik
conbi nation. [0027] Exanples of the reactive
deifdgatuch mschoeéic estiel;s heft exilaaoafatimisc sachd asuch
as propyl 10 chl oroformate, isopropyl chloroformte,
burypinghl endf vetere afdeissolsgotlylentlsl owgf bensised dnd
active esters such as 4-nitrophenyl propyl carbonate,
gompippspRBAy| i sopropyl carbonate, butyl
i-BigEophenyl carbonate, isobutyl 4-nitrophenyl
4Pp ate, propyl 1H 15 im dazol e-1-carboxyl ate, butyl
1H i m dazole-|-_.carb ate, _isopropyl . . . )
TH 1| m das o B2TPA&P DB Ry FiBe TRATL IVEoREEpvat ive include:
Luidazol - I . e_reactiyv

SEEbOh BEefiorLRREE AT, SOBRP a5 BERE Tar e

BREBAbRbLARLED §HBpLERGL 1SS Thate, butyl
chloroformate and isobutyl chloroformate; and active
esters such as 4-nitrophenyl propyl carbonate, 4-
nitrophenyl isopropyl carbonate, butyl 4-nitrophenyl
carbonate, isobutyl 4-nitrophenyl carbonate, propyl 1H-
imidazole-l-carboxylate, butyl 1H-imidazole-1-
carboxylate, isopropyl 1lH-imidazole-l-carboxylate and
isobutyl 1H-imidazole-l-carboxylate. These reactive
derivatives may be used without isolation after
preparation in the reaction system.

[(0028]

Examples of a base, which may be optionally
used in the reaction, include: metal alkoxides such as
sodium methoxide, sodium ethoxide, potassium tert-
butoxide and sodium tert-butoxide; inorganic bases such
as sodium hydroxide, potassium hydroxide, sodium
bicarbonate, sodium carbonate, potassium carbonate,
sodium hydride and potassium hydride; and organic bases

such as triethylamine, N,N-diisopropylethylamine, 1,8-



20 [0028] Exanples of a base, which may be optionally
used in the reaction, include: netal al koxides such as
sodi um et hoxi de, sodi um et hoxi de, potassiumtert

but oxi de and sodi umtert-butoxide; inorganic bases
such 25 as sodi um hydr oxi de, potassi um hydroxi de,

sodi um bi carbonate, sodi um carbonate, potassium
carbonate, sodium hydride, and potassi um hydri de; and
organi ¢ bases such as tri%?hylanine

Hu%“ng'l%%rl%m’[be%h)ﬁl]erﬁ%c—b’—%n]e‘l (DBU é:l FRX‘Il 1ne

di azabi cycl o=[ 5. 4. O] 'aundec- 7- ene

The anmount Tk GRuneAE \teledecréa\eattﬂv\ée ﬁﬂ&éﬁv@%ﬁi the
used may be 2 to 100-fold noles, preferably 2 to

basktoudeiDhhay, beor tlhe 10l Dmdlkes ,Cc PReAEYhEfy thee d
formula [5]. The reaction nay be carried out at -20 to
106Co1pr ebdeahl foat t2@ tamBOE fodr themcumtpeural 24 the
hours. [0029] [Production Method 2] NG/ '~-N O/ N
fermulaNOBler a salt thereof HON - OH[6] H2N/ NH2
al kylation or acylation R4ON ~ ONO-(~ [7] reduction
The reaction may be carried out at -20 to
100°C, preferably at 20 to 80°C for 1 minute to 24
hours.
[0029]

[Production Method 2]

v Do Y oA )

l PQNOH or a salt thereof

1:25 :: > 0’\”/\NC:>V/\V/\O‘< >_4L:; [6] —

l alkylation or acylation

R'ON oR’
»—O—O/\/\ND/\/\O—O—%‘ [7] reduction
NH,

l reduction

OO~ e

l alkoxycarbonylation

0] o
)\-N: O ~<
H,N NH,

wherein R! represents an acyl, lower alkyl or aralkyl
group which is optionally substituted; and R! and R? are

as defined above.
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H2N NH2 reduction H [5] H2N NH2 al koxycar bonyl ati on
R C-N/ OR11] H2 NN 10 wherein R4 represents
an acyl, lower alkyl or aral kyl group which is
optionally substituted; and Rl and R2 are as defined
above. 15 [0030] The conmpound of the fornmula [6] may
be produced fromthe conpound of the formula [2].
Next, the conpound of the formula [6] may be

al kyl ated or 5 acyl at ed t ol broduce t he compound of the
genspgl formula [7]. Further, by reducing the
conpound of the fornmula [6], the conmpound of the

formul a [5]Th%33609\?>oﬁh@d%(fe@-he HEkARPWId oty e
formula [5] may also be produced by redu0|ng t he

pesdaded @froimhehgeremplouher B ahke’lfork1BNg®y . Next,
reacti ons may be conducted in accordance wth, or

basedomponmthods thes Coirved ai 11 6Temaghedr e kyweltedbbr p.
12047-12068 (1995); Synthetic Communi cation, vol. 26,
pcy435$d43©7p@@99©p;tﬁyntbm@b@pdvoﬁ the, genex4d7-f246Mila
32003 Het erocycl es, vol. 60, p. 1133-1145 (2003);

Ad - 15FBrébeganby asdunBaiacithsl comeeuscr p £l sheerformila

%%j, the compound of the formula [5] may be produced.
The compound of the formula (5] may also be produced by
reducing the compound of the general formula [7].
These reactions may be conducted in accordance with, or
based on methods described in Tetrahedron, vol. 51, p.
12047-12068 (1995); Synthetic Communication, vol. 26,
p. 4351-4367 (1996); Synthesis, vol. 16, p. 2467-2469
(2003); Heterocycles, vol. 60, p. 1133-1145 (2003); and
Bioorganic and Medicinal Chemistry Letter, vol. 12, p.
1203-1208 (2002), etc. Then, the compound of the
formula [5] may be alkoxycarbonylated to produce the
compound of the general formula [1].

Next, a series of the reactions is described
below in more detail.
[0031]
(2-1)

The compound of the formula [6] may be
produced by reacting the compound of the formula [2]
with hydroxylamine or its salt in the presence or
absence of a base.

A solvent used in the reaction is not

particularly restricted, insofar as it does not
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1203-1208 (2002), etc. Then, the _conpound of the
formula [5] may be al koxycarbonyl ated to produce the
compound of the general fornula [1]. Next, a series of
the reactions is described 20 belowin nore detail.
[0031] (2-1) The conpound of the formula [6] may be
produced by reacting the conpound of the fornmula [2]
25 wi th hydroxyl am ne or i salt in the presence or
absence of a base. A solvent used in the reaction is

BeveriB@nt a¥raidty thesidatit§®n .| NFHAp18%S Idr d9RS dWilvent
16 adversely affect the reaction. Exanples of the

sekvede: ancbudes auedhelss Mty ,Meithandll, e-paPancl
2-propanol and 2-net hyl - 2- propanol ; am des "such as

Ani- 2emethiyy -Poprepade,l ; Namldiermtsmdmest aninde and
1-methyl 5 2-pyrrolidone; hal ogenated hydrocarbons
dimethyl fosmaplidee dhNodidetholagedfaorigeamohd 1-methyl-
di chl oroet hane; aromati c hydrocarbons such as

BeRysnel idongénbadegenafiesh &y daosarbonsc sugh disoxane,

t et rahydr of uran, = ani sal e, dlethylene ycol dlnethyl
@?ﬁewle&ﬁepﬁylpéﬁgelocal%a OdiMe B déﬂ%é.o D&yl ene

I th h | f d h d I
L EP PO K Bo S REPbRaboRs S oks Sc BEEnEnd (O Loern G
ggﬁgﬁgaVQQEg' Ss %%haasdlg& %In%etn %yg%S%hréLhese

vents may be used3n fb1riati 0
anisole, diethylene glycol dimethyl ether, diethylene

glycol diethyl ether and ethylene glycol monomethyl
ether; sulfoxides such as dimethyl sulfoxide; ketones
such as acetone and 2-butanone; heteroaromatics such as
pyridine; and water. These solvents may be used in
combination.

[0032]

Examples of a base, which may be optionally
used in the reaction, include: metal alkoxides such as
sodium methoxide, sodium ethoxide, potassium tert-
butoxide and sodium tert-~butoxide; inorganic bases such
as sodium hydroxide, potassium hydroxide, sodium
bicarbonate, sodium carbonate, potassium carbonate,
sodium hydride and potassium hydride; and organic bases
such as triethylamine and pyridine.

The amount of the base used may be 2 to 100-
fold moles, preferably 2 to 20-fold moles, for the
amount of the compound of the formula [2].

Examples of a salt of hydroxylamine include a

hydrochloride salt and a sulfate salt.
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15 [0032] Exanples of a base, which may be optionally
used in the reaction, include: netal al koxides such as
sodi um et hoxi de, sodi um et hoxi de, potassiumtert-

but oxi de and sodi umtert-butoxide; inorganic bases
such 20 as sodi um hydroxi de, potassi um hydr oxi de,

sodi um bi carbonate, sodi um carbonate, potassium
carbonate, sodium hydride and potassi um hydride; and
organi ¢ bases such as tri%?hylanine and pyridine. The

amount of - 2

nol es, pr e?&%a%l%%%f%fg%zgq%ﬁ%yﬁloﬁs% ?)orr Zﬁfth&fécgé;lr}:ouunsted
eyt Be omRoUnd FHoldhad1QNlA dfdradixanplies af- @1zl t
of "hydroxyl am ne include a hydrochloride salt and a

fdllfeat, e £9al tthel dmolingé @FOWhe ForpadireXWAMHE Dridlsa
salt used may be 2 to 100-fold noles, preferably 2 to
4@f.old noles, for the anount of the conpound of the
formula [2] 5 The reaction may be carried out at O to
150C, prefféeablepcation0may bs0Cafmried miututag tlo t24 150°C,
hour s. 00331 (2-2) The conpound of the genera
psedsirably] agay0 @ BEOSFolaced BynueactPng4ét heurs.
cgnpound of the formula [6] wth a reactive
d8PPv¢dti ve or an al kyl ating agent in the presence or
32§§ch of a base. A solvent used in the reaction is

t

The compound of the general formula [7] may
be produced by reacting the compound of the formula [6]
with a reactive derivative or an alkylating agent in
the presence or absence of a base.

A solvent used in the reaction is not
particularly restricted, insofar as it does not
adversely affect the reaction. Examples of the solvent
include: amides such as N,N-dimethylformamide, N,N-
dimethylacetamide and l-methyl-2-pyrrolidone;
halogenated hydrocarbons such as methylene chloride,
chloroform and dichloroethane; aromatic hydrocarbons
such as benzene, toluene and xylene; ethers such as
dioxane, tetrahydrofuran, anisole, diethylene glycol
dimethyl ether, diethylene glycol diethyl ether and
ethylene glycol monomethyl ether; nitriles such as
acetonitrile; sulfoxides such as dimethyl sulfoxide;
ketones such as acetone and 2-butanone; esters such as
ethyl acetate; carboxylic acids such as acetic acid;
heterocaromatics such as pyridine; and water. These

solvents may be used in combination.
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particularly restricted, insofar as it does not 15
adversely affect the reaction. Exanples of the sol vent
i ncl ude: am des such as N, N-di et hyl f ormam de, N, N

di met hyl acet am de and 1-net hyl -2-pyrrolidone;

hal ogenat ed hydrocarbons such as net hyl ene chl ori de,
chl orof orm and di chl oroet hane; aromati c hydrocarbons
20 such as benzene, tolueng and xyl ene; ethers such as
di oxane, tetrahydrofuran, %isole, di et hyl ene gl yco
qb@QQQyI et her, diethylene glycol diethyl ether and

et hyl ene gl ycol nononethyl ether; nitriles such as

acetonitri |E@(,an%‘l|ef30)6ﬂ@:$1e3 Y& as W PRI YA t3We QA ide

25 ketones such as acetone and 2-butanone; esters such
agidetiplydadeleat &ucharaloXxdts 1aeirds 19%GiedS areatiicc
acid; heteroaromatics such as pyridine; and water.
hbyelrisel, ventishiey daeatded ainh yalariidienatnidon. 18 [ 0034]
Exanpl es of the reactive derivative include: acid
arhyduiodescsiidle ashydatiylef;omiyeokiadd d andtyidrides of an
anhydride, trichloroacetic anhydride and 5
PWBﬁP&§r@éé@ﬁxylaﬁhﬁﬁﬁﬂbéucﬁlﬁ@daﬁﬁhicaﬁﬁ}dn|@@§ of an
or anlc carboxyllc acid such as acetic acid, _.and
RORGALIEYH @§tt@rr§ 8ff fOrmie Acid SUch a8 ethyl

or na Eloroformate mxegS aci.d

5%&?&?F8§?a f gﬁ 958%'%¥3aF &prf8r§@|8 s@&ﬁel acid
Qﬁﬁ&dglﬁg agkﬂﬁo %% n%%r%%xgé%ircgﬁ%SFB& aLIC acetic

sucn as a
Ch gr:gﬁﬁaacpﬁhéfgﬁl H!d%u%ﬂda%rbEQQQEQa%%Eﬁb acid
chlorides such as acetyl chloride, trichloroacetyl
chloride and trifluoroacetyl chloride; acid bromides
such as acetyl bromide; active esters such as p-
nitrophenyl ester, N-hydroxysuccinimide ester and N-
hydroxyphthalimide ester. These reactive derivatives
may be used without isolation after preparation in the
reaction system.
[0035]

The reactive derivative may be prepared in
the reaction system using a coupling reagent. Examples
of a coupling reagent include: carbodiimides such as
N,N'-dicyclohexylcarbodiimide and N-ethyl-N'-(3-
dimethylaminopropyl)carbodiimide; carbonyls such as
carbonyldiimidazole; acid azides such as
diphenylphosphoryl azide; acid cyanides such as
diethylphosphoryl cyanide; 2-ethoxy-l-ethoxycarbonyl-
1,2-dihydroquinoline; O-benzotriazol-1-yl-1,1,3,3-

tetramethyluronium hexafluorophosphate; and O-(7-
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such as acetyl brom de;. active esters such as p-

ni trophenyl ester, N hydroxysuccinimde ester and N 15
hydr oxypht hal i m de ester. These reactive derivatives
may be used wi thout isolation after preparation in the
reacti on system [0035] The reactive derivative may be
prepared in 20 the reaction systemusing a coupling

reagent. Exanples of a coupling reagent include:
carbodiim des such as N N*=dicycl ohexyl carbodiim de
QQQbQ’n@UEWlayol(—% gt Ry lsang_ '%%gfr%mét)h GAred i de;
carbonyl s such car bonyl'di’i m dazol e; “aci d azi des

ﬁgggfaaoggpﬂbgbgaybphosphoryI azi de; acid cyani des
such as di et hyl phosphoryl cyani de;

20e8Boxy- | - et hoxycar bonyl - 1, 2-di hydr oqui nol i ne;
O benzotriazol -1-yl-1,1,3,3- tetranethyl uroni um
hexaf | uor oghasphatsepfamtt Glkylh®ing agent include:
azabenzotriazol -1-yl)-1,1, 3, 3-tetramet hyl ur oni um
hékafl bedopkesphahe as| 0836y lIEiadiides cof edydl Kyddtderg
agent include: 5 alkyl halides such as nethyl iodide
éFaé#M}lh?ééﬂéé sugha Ry berglyild s lordiiea g nge papzy 1
chl oride and benzyl bromide; and sul fate ester%_such
REORiAES heR Sgpflgtage P67 S&?erﬁisegl&\e Li¥tisch
E@p 9? optionally 10 used in the reaction, |nclude.
2" Tal koxi des such as sodi um et hoxi de, sodi um

et hoxi de, Eggﬁii gn]kea base, which may be optionally

used in the reaction, include: metal alkoxides such as
sodium methoxide, sodium ethoxide, potassium tert-
butoxide and sodium tert-butoxide; inorganic bases such
as sodium hydroxide, potassium hydroxide, sodium
bicarbonate, sodium carbonate, potassium carbonate,
sodium hydride and potassium hydride; and organic bases
such as triethylamine and pyridine.

The amount of the reactive derivative, the
alkylating agent and the base used may be 2 to 100-fold
moles, preferably 2 to 10-fold moles, for the amount of
the compound of the formula [6].

The reaction may be carried out at -20 to
100°C, preferably at 0 to 50°C for 1 minute to 24 hours.
[0038]

(2-3)

The compound of the formula [5] may be
produced by subjecting the compound of the formula [6]
to a reduction reaction. Additionally, the compound of

the formula [5] may also be produced by subjecting the
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but oxi de and sodi umtert-butoxide; inorganic bases o
such as sodi um hydr oxi de, potassi um hydroxi de, sodi um

bi car bonat e, sodi um car bonate, potassium carbonate, 15

sodi um hydri de and potassi um hydri de; and organic

bases such as triethylam ne and pyridine. The anount

of the reactive derivative, the alkylating agent and

the base used may be 2 to O-fold noles, preferably

2 to 10-fold noles, for the"anpunt of 20 the conpound

bbReinkogsul : r ' y .he ¢ ' out at
- 28&){60 nfdl(())(l?é,t%é geélre a qy fg)t%ght%g %C t&ora érél Lﬁu eto
245be4bs.. [0038] (2-3) 25 The conpound of the

formula [5] may be produced by subjecting the
conpound oExah@ller B a [Bldudtd oh neduatid JRACH Lude
Addi tionally, the conpound of the fornula [5] nay
al satbé ypicdhyeld oy naithjoec trierg thilom 23 ireprpetsthlof t he
general fornmula [7] to a reduction reaction. Exanples
chtalystiuceindn ar escuicdni oms e iinge laudet ad catdalayt iacid,
hydrogenati on reaction using a netal 5 catalyst, and a
feduerrBrlgsi Adng-reesicangigh acid, for exanpl e,
ﬁinﬁé cetic acid. [0039] When the conpound of the

8Prdl a [6] or the conpound of the general formula

[7] is subjected.to the 10 catalytic hydrogenation
reaction, §E§8I$QﬁtCSQ€8uP§ Rdt the formula 16] or the

compound of the general formula [7] is subjected to the
catalytic hydrogenation reaction, a solvent used is not
particularly restricted, insofar as it does not
adversely affect the reaction. Examples of the solvent
include: alcohols such as methanol, ethanol, 2-propanol
and 2-methyl-2-propanol; amides such as N,N-
dimethylformamide, N,N-dimethylacetamide and l-methyl-
2-pyrrolidone; halogenated hydrocarbons such as
methylene chloride, chloroform and dichloroethane;
aromatic hydrocarbons such as benzene, toluene and
xylene; ethers such as dioxane, tetrahydrofuran,
anisole, diethylene glycol dimethyl ether, diethylene
glycol diethyl ether and ethylene glycol monomethyl
ether; nitriles such as acetonitrile; ketones such as
acetone and 2-butanone; esters such as ethyl acetate;
carboxylic acids such as acetic acid; heteroaromatics
such as pyridine; and water. These solvents may be
used in combination.

[0040]

Examples of the metal catalyst include:
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particularly restricted, insofar as it does not
adversely affect the reaction. Exanples of the sol vent
i nclude: al cohols such as nethanol, ethanol,

2-propanol and 2-net hyl - 2- propanol ; am des such as
N, N 15 di net hyl f or mam de, N, N-di net hyl acet am de and
1-met hyl - 2-pyrrolidone; hal ogenated hydrocarbons such
as methyl ene chloride, Ekgroforn1and di chi or oet hane;
aromati ¢ hydrocarbons suc s benzene, toluene and

ﬁxh@aeauﬁteskglﬁg%@ anchi g éa %11%%Fh%h%ﬁr@f3%

ani sol e, diethylene glycol net h et her ylene

9bymahldmebhybeetBgulaaduﬁﬁh»h%aﬁla@y%ah PR 9 ARt
ether; nitriles such as acetonitrile; ketones such as

BLetapRenantel- batangaes esllr assrafeds nelthyll ;acelat e;
carboxylic acids such as acetic acid; heteroaromatics

Phasuohmasxpyei.di fep amdundat erf. theegatadlysentsednyale be
used in conbination. [0040] Exanples of the netal
BaPllysp LnEbdde:(WZW) ,palkkede¢ramiyalalyste Subhfadd

pal | adi um on carbon, pall adi um oxi de, pall adi um
ﬁVdexuéeraﬁHepampaaFuﬁﬁ bhgckompperel ofathey Sosmyden
Eﬁ Raneg ni ckel ; and _pl ati num oxi de. The anpunt of

& eat Pﬁs?omgeanﬁayfbéhs seeefa%offrmaﬂa (Wwy,

preferably_0.01.to 0.5- for the anou t of
the compouRd® 8P1Fﬁe°FthﬁI5edF§fv% a9ﬁ3t08ﬁB86n&

88r883 r?hcﬁ &Q“kﬁ %ZL a§§8np ngggeghgucgdgglngdlum

ent her rogen ormc
EQramLes §Hﬁ8n§§m39gEHgEe and triethylammonium formate;

cyclohexene; and cyclohexadiene. The amount of the
agent used may be 2 to 100~-fold moles, preferably 2 to
10-fold moles, for the amount of the compound of the
formula [6] or the compound of the general formula [7].

The hydrogen pressure for the catalytic
hydrogenation reaction of the compound of the formula
[6] may be atmospheric pressure to 30 atm, preferably 2
to 10 atm.

The hydrogen pressure for the catalytic
hydrogenation reaction of the compound of the general
formula t7] may be atmospheric pressure.

The reaction may be carried out at 0 to 200°C,
preferably at 0 to 100°C for 1 minute to 24 hours.
[0041]

(2-4)

The compound of the general formula [1] may

be produced by subjecting the compound of the formula

[5] to an alkoxycarbonylation reaction with a reactive



10

10 formate, amonium formate and tri et hyl anmoni um
formate; cycl ohexene; and cycl ohexadi ene. The anopunt
of the agent used may be 2 to 100-fold nol es,
preferably 2 to 10-fold noles, for the anmount of the
conmpound of the formula [6] or the conpound of the
general fornmula [7]. 15 The hydrogen pressure for the
catal ytic hydrogenation reaction of the conpound of
the formula [6] nay be atnospheric pressure to 30

demyi varafer abl ¥he preskdcat Br Hiedhd eFen HRRSUr &he
for the catalytic 20 hydrogenation reaction of the

ceaptind obyt be geneualted damkida on’theaydeeluction
at nospheric pressure. The reaction may be carried out
Betbodol12G0C, preferably at 0 to 100C for 1 minute to
24 hours. [0041] 25 (2-4) The conpound of the genera
1 8PAgI a [1] may be produced by subjecting the
ﬁgﬁggund of the fornula [5] to an al koxycarbonyl ation
Ledrshign: Neshrdadii ve 227 derivative in the
presence or absence of a base. The reaction nay be
conduct ed based on the production nethod 1-3. [0042]

Pr oHIN: t d 3 4 R $
Errgs%MW w 5]

H, NOR’ [8] or a salt thereof

¥ »—@ﬂwyw@-« o1

l reduction

L alkoxycarbonylation

wherein R® represents a lower alkyl or aralkyl group
which is optionally substituted; and R}, R? and R’ are
as defined above.

{0043]

The compound of the general formula [9] may
be produced from the compound of the general formula
(4]. By reducing the compound of the general formula
[9], the compound of the formula [5] may be produced.
Then, the compound of the formula [5] may be

alkoxycarbonylated to produce the compound of the
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R54N NORS 191 H2N NH2 reduction HN H 151 H2N NH2

al koxycarbonylation N/\ - N 2 400Ro0 ~--0 0\
o-R[i ] HZN NH2 5 wherein R5 represents a | ower

al kyl or aral kyl group which is optionally
substituted; and RlL, R and R3 are as defined above.
[0043] The conpound of the general forrmula [9] may 10
be produced fromthe conpgﬁﬂd of the general fornula
[4]. By reducing the conp d of the general fornula

e n f the formula [5] may be produced.
%@Leré? ggggggguﬁé?of the fornmula [5] may be

al koxycar bgayt at gdskeipsoddcentie ¢eABRYBHsOf st he 23
gener al formul a [1]. Next, a series of these reactions

dsscdeséalbedobehﬁmueﬂaaetalI. [0044] 5 (3-1) The
conpound of the general formula [9] may be produced
b90déhcti ng the conpound of the genera

(3-1)

The compound of the general formula [9] may
be produced by reacting the compound of the general
formula [4] with the compound of the general formula
[8] or a salt thereof.

Examples of the compound of the general
formula [8] include O-methylhydroxylamine and O-
benzylhydroxylamine.

Examples of the salt of the compound of the
general formula [8] include a hydrochloride salt and a
sulfate salt.

The reaction may be conducted based on the
production method 1-2.

[0045]
(3-2)

The compound of the formula [5] may be
produced by reducing the compound of the general
formula [9]. The reaction may be conducted based on
the production method 2-3.

[0046]
(3-3)

The compound of the general formula [1] may

be produced by subjecting the compound of the formula

[5] to an alkoxycarbonylation reaction with a reactive
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formula [4] with the conmpound of the general fornula
[8 or a salt thereof. 10 Exanpl es of the conpound of
the general formula [8] include O nethyl hydroxyl am ne
and O- benzyl hydroxyl am ne. Exanples of the salt of
the conpound of the general formula [8] include a
hydrochl oride salt and a 15 sulfate salt. The
reacti on nmay be conducted ?gsed on the production

met hod 1-2. [0045] (3-2) 0 The conpound of the

herayha 1kel l'iﬁa%h%e © phle %%‘ﬁ[%%d o*ir Y FRAYCING ¢ he b%%@’ou"[%e

of the general he reaction nay be

eendyebadmpys e %ndh'&‘:e@f sEld o MRl 2ndt ild046]
25 (3-3) The compound of the general fornmula [1] nay

hethpaduead by subjecting the conmpound of the fornula
[5] to an al koxycarbonyl ation reaction with a reactive
2404dérivative in the presence or absence of a base.
The reaction may be conducted based on the production
met hod 1- 31In[ 6b47hboFel priovecalione metdbddesti ¢hemet hods
the conpounds in states of solvates, hydrates and
ferPpgygds in states of solvates, hydrates and various
forms of crystals may be used.

[0048]

The production method of the compound of the
formula [2], which is a raw material for the production
of compounds of the present invention, is described
below. The compound of the formula [2] may be produced
by combining per se publicly known methods, for
example, by the following production method.

[0049]

[Production method A]

R"'—O/\/\L’ [10]
1) HO—@-‘CN [11]

2) deprotection

NC-@—O/\/\Lz [13]

NG—@—O/\/\NDN\OOCN
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forms of _crystals may be used. [0048] The production
nmet hod of the conpound of the 10 fornula [2], which
is araw nmaterial for the production of conpounds of
the present invention, is described below The
conmpound of the forrmula [2] may be produced by
conbi ni ng per se publicly known nethods, for exanple,
by the follow ng productio 5method. 15 [ 0049]

[ Production nethod Al Rs~ [1 1) HO! N[11] 2)

deprotect! ghcilePn RN bdplesbhts Anlamihsl pr§t8c?fﬁﬁg !

CN [2] 25 erein presents an am no protecti

group; and k1 And 12 stlged do 1leRAMIMg s, [ 0050]
anpl es of the conpound of the general™ 5 formula

[00Foiincl ude benzyl 4-(3-

br onopr opyl ) pi peri di ne-1-carboxylate (J. Med. Chem,
vol . 46, pEx2606e262F tAR0Zpompdurid diuttte 4endral

br onmopr opyl ) - 1- pi peri di necar boxyl ate (Tetrahedron,
folrmulgs5,(10] 1heledel®8azyl999)(B3-and 3-[N-[(tert 10

but oxy) car bonyl ] pi peri di n-4-yl ] propyl iodide (J. Med.
brerepProgyl) gipeyiding 1Ry ‘e (Pur Mest., Ghem.,
vol. 46, p. 2606-2620 (2003)), tert-butyl 4-(3-
bromopropyl) ~l1-piperidinecarboxylate (Tetrahedron, vol.
55, p. 11619-11639 (1999)) and 3-[N-[(tert-

butoxy) carbonyl]piperidin-4-yllpropyl iodide (J. Med.
Chem., vol. 37, p. 2537-2551 (1994)). Further, the
same may be synthesized using a raw material of tert-
butyl 4-(3-hydroxypropyl)-l-piperidinecarboxylate, etc.
by combining publicly known methods.

[0051]

(A-1)

The compound of the formula [12] may be
produced by‘reacting the compound of the general
formula [10] with the compound of the formula [11] in
the presence or absence of a base, followed by
deprotection.

A solvent used in the reaction is not
particularly restricted, insofar as it does not
adversely affect the reaction. Examples of the solvent
include: alcohols such as methanol, ethanol, 2-propanol
and 2-methyl-2-propanol; amides such as N,N-
dimethylformamide, N,N-dimethylacetamide and l-methyl-

2-pyrrolidone; halogenated hydrocarbons such as
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same may be synthesized using a raw material of tert-
butyl 4-(3-hydroxypropyl)-1-piperidi necarboxyl at e,
etc. by conbining publicly known nethods. 15 [0051]
(A-1) The conmpound of the formula [12] may be
produced by reacting the conpound of the genera
formula [10] with the conpound of the fornmula [11] in
20 the presence or absence gf a base, followed by
deprotection. A solvent used in the reaction is not

pafthiygehar by 16834el, Cted .o ddiehlarf ditcriSdiHane;

adversely affect the reaction. Exanpl es of the sol vent

3zoaelitdaydabeakdlos ss yelthas STeidiangle, aldlangle and
2-propanol and 2-net hyl - 2- propanol ; am des such as

KyNMenei; methekrsosueh de, dlodatiayettyd radsidus fMeraand
1-met hyl - 2-pyrrolidone; hal ogenated hydrocarbons such
asizelepedhpitbyd cokl glivdeol clilmertdhdr mtired, diethylene
di chl oroet hane; aromati c hydrocarbons such as
Eéb{?@#redlﬁﬁhuénétaﬁa apgl ekdry lemise s yaiedh menagiedtarle,
hrah ydrof yran, ani sole, diethylene glycol dinethyl
ther; BREFH}Fénéugthcace&O@tlﬁyqll@t hesﬂllaﬂﬁléiqmw
I ther; nitriles such as
de 2 E8mePRy o sultorsfedokestons % ﬁ;ﬂet@m saché-
su aceton 2 but ters su
L 9RETP T LS B2 SRERTS 2k, A0S pentera el
@ﬁ@hmﬁgebngBQﬁg Sgkﬁeaﬁ%eqay heeld W39¢ents may be

conbi na
used in combination.

[0052]

Examples of a base, which may be optionally
used in the reaction, include: metal alkoxides such as
sodium methoxide, sodium ethoxide, potassium tert-
butoxide and sodium tert-butoxide; inorganic bases such
as sodium hydroxide, potassium hydroxide, sodium
bicarbonate, sodium carbonate, potassium carbonate,
sodium hydride and potassium hydride; and organic bases
such as triethylamine, N,N-diisopropylethylamine and
pyridine.

[0053]

The amount of the base used may be 1 to 10-
fold moles, preferably 1 to 3-fold moles, for the
amount of the compound of the general formula [10].

The amount of the compound of the formula
[11] used may be 1 to 20-fold moles, preferably 1 to 5-
fold moles, for the amount of the compound of the

general formula [10].
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[ 0052] Exanpl es of a base, which may be optionally
used in the reaction, include: netal al koxides such as
sodi um net hoxi de, sodi um et hoxi de, potassiumtert 15
but oxi de and sodi umtert-butoxide; inorganic bases
such as sodi um hydroxi de, potassi um hydroxi de, sodi um
bi car bonat e, sodi um carbonate, potassium carbonate,
sodi um hydride and potassigyn hydride; and organic
bases such as triethylamne,

N, N-di i soprapylkebbylianl hayapd 28 ykidicne. atl @0%3] 2bvec,
anount of the base used may be 1 to 10- fold noles,

preferably att 0 Beof abd°anvtes, 1faintbe tannmnhoofsthe
conmpound of the general fornula [10]. 25 The anmount of

t he conpouRdmotatheff theukainpl pjrotreed imgy greup denoted
20-fold noles, preferably 1 to 5- fold nmoles, for the
afoBntmaf bm@%bmn@u@flm heccgedanae vothuba basgd on
27 The reaction may be carried out at 0 to 200C,
ﬁr‘éf—"éPﬁBl 965?%‘0?6 150&PF8Fefthﬁueé0p@sz4nh@mg@nlc

RRGUHELar BBtk P4 BhBer Bande nobR GLoBRIAAo%n th8 o

hod described in "Protective groups |n or gani c
synthesis" (third edition, p. 494-653 (1999)) or the

kbg§4][0054] (A-2)
(A-2)

The compound of the formula [2] may be
produced by reacting the compound of the formula {[12] |
with the compound of the general formula {13]. The
reaction may be conducted according io the production
method A-1.

[0055]

[Production method B]

Nc—@—o’\/\ﬁ’ [13]
l HO/\/\OR7 [14]

NC-@—O’\/\ND/\/\OH [15]
NC‘Q_O/\/\NO/\/\LI [16]
lliO-{::j}-CN [11]
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10 The conpound of the formula [2] may be produced by
reacting the conpound of the fornmula [12] wth the
conmpound of the general fornula [13). The reaction
may be conducted according to the production nethod
A-1. 15 [0055] [Production method B] NC\ / L2 [131
HOR [14] NC/ OMN OH[151 [16] HOCN (11] [2] 28
wherein R7 represents a hygfogen atom or a hydroxyl
protecting group; and Lland L2 are as defined above.

[0056] 5 ﬁﬁetrg‘incQW?HﬁgeQEnEQeagﬁﬂ?@f:@%geﬁoé%}naoﬂclé]

3-(4-piperidinyl)-I-propanol is known urther, the
BoapeuRd photbetgagegabubor mmlda Il ldld ey ahe RIsOdFaGed
by wusing as a raw material tert-butyl

d4bO8ehydr oxypropyl )- 1-piperidi necarboxyl ate and the

i ke, and conbi ning 10 publicly known nethods. [0057]
(80391 The conpound of the fornula [15] may be

pr oduced bX reacting the conpound of the genera
s the compound of the general formula [14],

3-(4-piperidinyl)-1-propanol is known. Further, the
compound of the general formula [14] may be produced by
using as a raw material tert-butyl 4-(3-hydroxypropyl)-
l-piperidinecarboxylate and the like, and combining
publicly known methods.

[0057]

(B-1)

The compound of the formula [15] may be
pfoduced by reacting the compound of the general
formula [13] with the compound of the general formula
{14], followed by deprotection, if necessary. The
reaction may be conducted based on the production
method A-1.

Removal of the hydroxyl protecting group
denoted as R’ may be carried out in accordance with or
based on a method described in "Protective groups in
organic synthesis" (third edition, p. 17-245 (1999)) or
the like.

[0058]
(B-2)

The compound of the general formula [16] may

be produced by converting the hydroxyl group of the

compound of the formula [15] to a leaving group.
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15 formula [13] with the conpound of the general
formula [14], followed by deprotection, if necessary.
The reaction nmay be conducted based on the production
nmet hod A-1. Renoval of the hydroxyl protecting group
20 denoted as R7 may be carried out in accordance with
or based on a nethod described in "Protective groups
in organic synthesis" (third edition, p. 17-245
(1999)) or the like. [0058f 25 (B-2) The conpound of

the general_formyl a [ 16]. nay _be produced by
converting v’pheen % o] %ﬁ‘l]gr}%l%r%lfp tte al'torrpound of the

faq.rlégﬂe%l{llf%ng{lckba egﬁ%’dﬁ%xgrﬂyparoﬁ sulvﬁgr?}rf&?y lgeraélllﬁ[g,g

group is an oxy group or

A BRI POk g;rkfé‘pﬁorrﬁl{]lea conpouRl, e tfb‘%ét%d"}“:?h the

[15] may be reacted, in the presence or absence of a

Rassendd brandane it fPmdsd, Gt i 4e SMedhésul fonyl

met hanesul fonyl chloride, or an arylsulfonyl chloride
sindlo rasiep-surdhierye sud fromd su lcfildrofll deh1 ¢S] dxampl es
of a base which nay be optionally 10 used in the
reydtsudifonynicladerims saud lkeoxipeso suslesasl faodi um

met hoxi de, sodi um et hoxi de, potassiumtert- butoxide
&hd ogd@leum tert - but oxi de; inorgani ¢ bases such as
sodi um hydr oxi de, potassi um hydr oxi de, sodi um

[0059]

Examples of a base which may be optionally
used in the reaction, include: metal alkoxides such as
sodium methoxide, sodium ethoxide, potassium tert-
butoxide and sodium tert-butoxide; inorganic bases such
as sodium hydroxide, potassium hydroxide, sodium
bicarbonate, sodium carbonate, potassium carbonate,
sodium hydride and potassium hydride; and organic bases
such as triethylamine, N,N-diisopropylethylamine and
pyridine.

The amount of the alkanesulfonyl chloride or
the arylsulfonyl chloride as well as the base used may
be 1 to 10-fold moles, preferably 1 to 3-fold moles,
for the amount of the compound of the formula [15].
[0060]

When the leaving group is a halogen atom, the
compound of the formula [15] may be reacted with, for
example, thionyl chloride, thionyl bromide, boron
tribromide and carbon tetrabromide-triphenylphosphine.

The amount of such reagents used may be 1 to

10-fold moles, preferably 1 to 3-fold moles, for the
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bi car bonate, sodi um carbonate, potassiumcarbonate, 15

sodi um hydri de and potassi um hydri de; and organic
bases such as triethylam ne,

N, N- di i sopropyl et hyl am ne and pyridine. The anmount of
t he al kanesul fonyl chloride or the arylsulfonyl
chloride as well as the base used may 20 be 1 to
10-fol d noles, preferably § to 3-fold noles, for the
anmount of the conpound of Re fornula [15]. [ 0060]

WeRudthe ¢ aayd rkgon%&i‘rpd ' o°'f a‘j}b@' f’& fhe

conpound of the fornula reacted with, for
2ADosagnpl e, thionyl chlorlde thlonyl brom de, bor on
tribrom de and carbon tetrabrom de-tri phenyl phosphi ne.

The anpunt Pfsclicdht aagedt dn usiesl Eycbeod 19 nd®-fol d
nol es, preferably 1 to 3-fold noles, for the 30
aaylritcwifatihe westpouriceadf imeofar ms aif ddes jAO61] A
solvent used in the reaction is not particularly
retansalad afi et dthaasreactions. ndxdnplrerct| thaffektent
the reaction. Exanples of the solvent include: am des
ude: Naﬂudll%twh b Nred ime ey o reeamid de il de

d 1-neth I-2 rrol i done; . hal ogenat ed hydrocarbons

gﬁ' %&¥ 4N%(ﬂ? Ehyek TR o b edftne

T T AT A i,
Qﬁhe%et hﬁgne g]_é)glloqeet ex}%w Arec{}!ﬁet?l%%?ldrodclan% hrys
such as benzene, toluene and xylene; ethers such as
dioxane, tetrahydrofuran, anisole, diethylene glycol
dimethyl ether, diethylene glycol diethyl ether and
ethylene glycol monomethyl ether; nitriles such as
acetonitrile; sulfoxides such as dimethyl sulfoxide;
and heteroaromatics such as pyridine. These solvents
may be used in combination.

[0062]

(B-3)

The compound of the formula [2] may be
produced by reacting the compound of the general
formula [16] with the compound of the formula [11].
The reaction may be conducted based on the production

method A-1.
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et hyl ene gl ycol nononethyl ether; nitriles such as
acetonitrile; sulfoxides such as dinethyl sulfoxide;
15 and heteroaromati cs such as pyridine. These
solvents nay be used in conbination. [0062] (B-3)
The conpound of the fornula [2] nmay be 20 produced by
reacting the conpound of the general fornula [16]
with the conpound of the fganula [11]. The reaction
may be conduct ed based on e production nethod A-1.
3doodPP63] [Production nethod C] NC OH [11 ] [17]
db—-CﬁACH [18] NC O'~ [13] wherein L3 represents a

| B -t eB8 L&) is as defined above. [0064] 5
Exanpl es of the conpound of the general fornula [17]

i ncl ude 3-chl oro-i-propanol and 3-brono-|- propanol.
[0065] (C1) 10 The cq(oo nd of the fornula [18] may
be produced by reactN@g &thound oflltHe formul a
[11]

wherein L* represents a leaving group; and LZ
is as defined above.
[0064]

Examples of the compound of the general
formula [17] include 3-chloro-l-propanol and 3-bromo-1-
propanol.

[0065]
(C-1)

The compound of the formula [18] may be
produced by reacting the compound of the formula [11]
with the compound of the general formula [17]. The
reaction may be conducted based on the production
method A-1.

[0066]
(C-2)

The compound of the general formula [13] may

be produced by converting the hydroxyl group of the

compound of the formula [18] to a leaving group. The
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with the compound of the general fornula [17]. The
reacti on may be conducted based on the production

nmet hod A-1. 15 [0066] (C2) The conpound of the
general formula [13] may be produced by converting the
hydr oxyl group of the conpound of the fornula [18] to
a |l eaving group. The 32 reaction nay be conducted
based on the production ngbhod B-2. [0067] Wen the
conmpound of the present inventionis 5 utilized as a

gl & I6n hey B atbQAuct & 192984 bh Ve HESrodi®tion

formul ati on, for exanple, an excipient, a carrier and
anelilaerd-2 may be adm xed appropriately. The nedicine
may be orally or parenterally admnistered in a usua
neEH@Er] in a formof a tablet, a capsule, a 10 powder,

a syrup, a granule, a pill, a suspension, an

emul si on, Ahemuike comprowred edlf fohenpoesant Bnvention is
supposi tory, an eyedrop, a nosedrop, an eardrop, a
pHaistiered @S ¢t it ing, afPimykrtion. aihe generally used

mnistration nethod, the dosage and the frequency, of
%rt h%eoﬂ‘ﬂ'ﬁiarﬁjsqq'at‘?%seﬁ?]a?scﬁrbee%%}%ﬁ% a carrier

SRR, SEPPIS "Rl 8 PR L O 210
USRS DO, L BT P perea in
¥ Udua OmAHEN S & 1864 Ve a tablet, a capsule, a
powder, a syrup, a granule, a pill, a suspension, an
emulsion, a liquid, a powdered formulation, a
suppository, an eyedrop, a nosedrop, an eardrop, a
plaster, an ointment or an injection. The
administration method, the dosage and the frequency of
the administrations may also be selected appropriately
depending on the age, body weight and symptoms of a
patient. Generally, for an adult, a dose of 0.01 to
1,000 mg/kg per day may be administered, divided in 1
to several fractions, orally or parenterally (for
example, by injection, drip infusion and rectal
administration).

[0068]

To elucidate the usefulness of the compound
of the present invention, the following tests were
conducted.

As Comparative Compounds, a compound
described in Example 91 of WO-A-03-074476, and

compounds described in Examples 32 and 33 of WO-A-2006-



20 exanple, by injection, drip infusion and rectal

adm nistration). [0068] To el ucidate the useful ness of
the conpound of the present invention, the foll ow ng
tests were 25 conducted. As Conparative Conpounds, a
conmpound described in Exanple 91 of WO A-03-074476
and conpounds described in Exanples 32 and 33 of

WO A- 2006 33 003881 were g;ed. Conpar ati ve Conmpound 1
(WO A-03-074476, Exanple 9f) 1~k 0 N zQ ~' - 01---, V

. npar ati ve Conpound 2
(Qg§§€%3%%k%§§§% . 5 Exanple 32) HNNH 2 Y

Conpar at i Ve FImaung, AuRP0B- 0R388%0 3 Bxpqwt &, 33)
2 Y [0069] Test Exanpléy§§ Test using a nurine

®@&diglae 90 | nfection model (oral adm nistration) As
Test Conpounds, the conpounds of Exanple

o X,
©/\ HZN'\}—Q_OMNC\/NMO—Q_(/:HZ /\©

Comparative Compound 2 (WO-A-2006-003881,

5 Example 32)

PN T~

N4

Comparative Compound 3 (WO-A-2006-003881,

Example 33)

[0069]
Test Example 1: Test using a murine candida
10 infection model (oral administration)
As Test Compounds, the compounds of Example
1, Example 2, Example 3 and Example 4 were used.
Candida albicans TIMM 1623 was cultured at
35°C overnight on a Sabouraud dextrose agar medium (SDA)
15 plate, and the obtained culture was suspended in a

sterile physiological saline solution, which was then
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1, Exanple 2, Exanple 3 and Exanple 4 were used.
Candi da al bi cans TI MM 1623 was cul tured at 35C
over ni ght on a Sabouraud dextrose agar medi um ( SDA)

15 plate, and the obtai ned culture was suspended in a
steril e physiological saline solution, which was then
34 diluted to prepare an inoculum solution. Male mce
(4 week-old, 5 m'ce/group)3 adm ni st ered
intraperitoneally with 200 &S/kg of cycl ophospham de

ﬁlq@t%doecfoorperégyr%ctatxﬁqmllﬂp Kb on On the

follow ng day after e infection to obtain transient

conpr on segia@NaitdeOn 4 The KEARAr e iRy Adip) SQ}é&té on
of Candi da al bi cans TI MM 1623 in the ampunt of 0.2 nL

\s@ttn iinieaid i d dutapdhia dradd 1 IMeiwi tdf 28HC hngyis&f t o

i nduce infection (about 3x104 CFU nouse). The Test 10
Coymopindss phema ddi s alayed befdkel inmfledt ilydramch|1dxd eng/ kg
acid, and the solution was diluted with sterile water
and tadnifsildtceriag cleat [aftar tthe doseafiad ray lptsady

wei ght of nouse. This treatnment was started 2 hours
&rEEE e iGNy P eth FaisHdic@red diee R¥ENar e i mpcry um

da S. To a group rece|V|ng no Test .Conpaunds, an equal
B OF SPRAR ARGy TAM dhd o SHR 9IS OF

g?o ?“}23%%55%“3&}3 d fietio heediion Veas Sk gy Moitee
nldh deNg Ro%ecﬁb‘e J x%Q)"nQF(T?:%u .Ou'ﬂqé ?Egt

? eg %el e (?0 nore o 3h mce

%%ﬁ%dﬂd&% CQHEQHHQ&%P nE@aqu%l/h H?H?@@Hié%lc

Exanpl e 3 and Exanpl e surV|ved
acid, and the solutlon was diluted with sterile water

and administered orally at the dose of 3 mg/kg body
weight of mouse. This treatment was started 2 hours
after the infection and conducted once daily for 7
days. To a group receiving no Test Compounds, an equal
amount of a sterile physiological saline solution was
administered. Viability of the mice was observed and
recorded for 14 days after infection.

As a result, the mice in the group receiving
no Test Compounds all died, while 80% or more of the
mice in the groups receiving the compounds of Example
1, Example 2, Example 3 and Example 4 survived.

The compounds of Example 1, Example 2,
Example 3 and Example 4 demonstrated excellent
therapeutic efficacy.

[0070]
Test Example 2: Test using a murine candida

infection model (subcutaneous administration)
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The conpounds of Exanple 1, Exanple 2, Exanple 3 and
Exanpl e 4 denonstrated excellent 25 therapeutic

ef ficacy. [0070] Test Exanple 2: Test using a mnurine
candida infection nodel (subcutaneous adm nistration)
35 As a Test Conpound, the conpound of Exanple 3 was
used. Male mce (4 week-old, 5 mce/group) were

adm ni st ered intraperitoneg%ly with 200 ng/ kg of 5
cycl ophospham de 4 days before infection and 100 ny/ kg

on the fol lpw day e jnfecti tai

t ransi ent g%%%$g%1seéﬁ%gﬁgrygbH&Q%ﬁﬁ%hggng?ﬁ?%é%%ghqiﬁﬂ3
16823 dddured on SDA at 35C was suspended in a sterile
physi ol ogi cal saline solution to prepare a suspension

10 at 1.5xMbicakisd My wdb-dd, M- wfcd r S utidre
was inoculated into the tail vein of each nouse to

i avbhuioel s i efeat ti rotne it ordaalldy GRU 2 e ))mg /e dest
Conmpound was dissolved in a small anobunt of 0.1 nol/L
airloaiaaplamnicial, 4 aay ¢ Hee Soteitinofeataisomidnd eld Wind/ lag
15 sterile physiological saline solution to obtain a
®Prothefollasing iy afitesdihg i g setsl adrinich i
subcut aneously at the dose of 10 nlL/kg body weight of
R Y Y. SRPREPHGRA vanghiyionthe Glididastalics TIMM

RS SSRISLSS e Jouscatier Lhe balection and 2.
tp%tﬂf&%gdi éa{ lnessali-l;loe ascgl.ru%%%r{ q__coei erien r%o aTesSt}spens ion
at 1.5x10° cells/mL. Each 0.2 mL of the solution was
inoculated into the tail vein of each mouse to induce
infection (about 3x10% CFU/mouse). The Test Compound
was dissolved in a small amount of 0.1 mol/L
hydrochloric acid, and the solution was diluted with a
sterile physiological saline solution to obtain a 0.01
mg/mL solution. The solution was administered
subcutaneously at the dose of 10 mL/kg body weight of
mouse (0.1 mg/kg body weight). The administrations
were conducted once 2 hours after the infection and
once daily for the following consecutive 3 days,
totaling 4 times. To a group receiving no Test
Compound, an equal amount of a sterile physiological
saline solution was administered. Viability of the
mice was observed and recorded for 21 days after
infection.

As a result, the mice in the group receiving
no Test Compound all died, while 80% of the mice in the

group receiving the compound of Example 3 survived.
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Conpound, an equal ampunt of a sterile physiol ogica
saline solution was adm nistered. Viability of the

m ce was observed and recorded for 21 days after 25
infection. As a result, the mce in the group
receiving no Test Conpound all died, while 80% of the
mce in the group receiving the conpound of Exanple 3
survived. 36 The compound,of Exanple 3 denonstrated
excel | ent therapeutic effi% cy. [0071] Test Exanple

3: Test usifip adRfdifs DA 1d U d&Ked A dpdel

(oral adm nistration) As Test npounds, the conpound

@xdeqamte the @it P At deyonpound 1 were used.
Spores of Aspergillus fum gatus | FMA6895 were

clddried on a potato dextrose agar nediumat 30C for a
10 week. The recovered spores were suspended in a
sterile phyisdl dyamglesal i Mesoludimn aontming ng 0. 05%
Tween 80, which was then diluted to prepare an
IAsRandirhl wolinfest i avalmode lc el b wesinigligs t it ion)

m ce/ group) were 15 adm nistered intraperitoneally

with 200 ndrkd st CRABEIEypHdfA Gempamst defforample 3
AR BT Y SRR (f Aoy om od
cond 1 0m, FRERLE Mlegf ] BRR LA ere
id']\ﬂ%(areidqfo%mai %t(a%o%e)gt)&]o%% %gm%sﬁ.)um at 30°C for a
week. The recovered spores were suspended in a sterile
physiological saline solution containing 0.05% Tween
80, which was then diluted to prepare an inoculum
solution.

Male mice (4 week-old, 5 mice/group) were
administered intraperitoneally with 200 mg/kg of
cyclophosphamide 4 days before infection and 100 mg/kg
on the following day after the infection to obtain
transient compromised condition. Each 0.2 mL of the
inoculum solution was inoculated intc the tail vein of
each mouse to induce infection (about 1x10°> CFU/mouse) .
The Test Compounds were dissolved in a small amount of
0.1 mol/L hydrochloric acid, and the solution was
diluted with a sterile distilled water to obtain a 1
mg/mL solution. The solution was administered orally
at the dose of 10 mL/kg body weight of mouse (10 mg/kg
body weight). The administrations were conducted once
2 hours after the infection and once daily for the

following 6 days, totaling 7 times. To a group
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The Test Conpounds were dissolved in a small_ anount of
0.1 nol/L hydrochloric acid, and the sol ution was
diluted with a sterile distilled water to obtain a 1
ng/ mL sol ution. The solution was adm nistered orally
25 at the dose of 10 nl/kg body wei ght of nouse (10
ng/ kg body weight). The adm nistrations were
conducted once 2 hours af%gr the infection and once
daily for the followng 6 days, totaling 7 tinmes. To

ar FOUPI ] nd CESL VI PEnBOulEs! Q@wgﬁsam@unnqu'a

anount of a sterile physiological "saline solution was

asire 1ni ¢ gfiegs i o M@hid 1 t¥a Dind heo D ELoNaFa HDS@R Vs B8Fed .
recorded for 21 days after infection. 5 As a result,

tWisa i et ¥ ro £ heheroike resei b sgrved Jest r&ospaedndrad| 21
died. 20% of the mce in the group receiving the

Caparaiter Oofgpouieh.l survived, while 80% of the

mce in the group receiving the conpound of Exanple 3
survived. FP Fheeevhdourfdhofmienis etlse dpnoust recetving
excell ent therapeutic efficacy. [0072] Test Exanple 4:
RIS PP el L AR gi |ZVQ?3 Qinfidee imkcerole| the
subcut aneous, 15 admi ni stration) As a Test_ Compound
®Eorpotfd’ 'did PR LR § SRIP BT s Birvived,

the
AP SR, VR IRGE ity o
compound of Example 3 survived.

The compound of Example 3 demonstrated
excellent therapeutic efficacy.

[0072]

Test Example 4: Test using a murine
Aspergillus infection model (subcutaneous
administration)

As a Test Compound, the compound of Example 3
was used.

Spores of Aspergillus fumigatus IFM46895 were
cultured on a potato dextrose agar medium at 30°C for a
week. The recovered spores were suspended in a sterile
physiological saline solution containing 0.05% Tween
80, which was then diluted to prepare an inoculum
solution.

Male mice (4 week-o0ld, 5 mice/group) were
administered intraperitoneally with 200 mg/kg of
cyclophosphamide 4 days before infection and 100 mg/kg
on the following day after the infection to obtain

transient compromised condition. Each 0.2 mL of the
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20 week. The recovered spores were suspended in_a
sterile physiol ogical saline solution containing 0.05%
Tween 80, which was then diluted to prepare an

i noculum solution. Male mce (4 week-old, 5

m ce/ group) were 25 admnistered intraperitoneally
with 200 ng/ kg of cycl ophospham de 4 days before

i nfection and 100 ny/ kg 05 the followi ng day after
the infection to obtain tPansient conpr om sed

anditi.on. hy . ti
\?\l/aqgwéi%loﬁlsat ed ic%% ?ﬁeﬂi%%%%?% iolf@&géa%%q 1?r%uisjee’%%ln ot
| duIC @ndueaid Qirhd@@%nﬁé@@ﬁag{&meﬁxloﬂﬁﬂmse) .
Compound was dissolved in a small amount of 0.1 nol/L
hyholy a8 tordctnpsning vl d s siokad 1100 vasmPl di dd@de Wh# h

a sterile physiological saline solution to obtain a

@ .03 mgl/ AL lseinddidror ikheacsial utdrah ttes sa@ldng Mdrstwes€d
subcut aneously at the dose of 10 nmi/kg body weight of
S E g . w3t iy /ak b tisonlyl enadhgret o 1 oiieca Jadss Inirss rsxsiwmison to
wer e conducted once 2 hours after the 10 infection and

SRt idnia P bt RAHEL AQIsVEIRR 6 Eys,sokwtian mpy
A R LR B ot
S Y RIS TES o ALK, Sl o, e
SRt e B A5 W P 0S5
HGRICHIRG e CEROWId 19f FHATNE £3 19U S days,
totaling 7 times. To a group receiving no Test
Compound, an equal amount of a sterile physiological
saline solution was administered. Viability of the
mice was observed and recorded for 21 days after
infection.

As a result, the mice in the group receiving
no Test Compound all died, while 60% of the mice in the
group receiving the compound of Example 3 survived.

The compound of Example 3 demonstrated
excellent therapeutic efficacy.

[0073]

Test Example 5: Growth inhibition test on
Vero cells

As Test Compounds, the compounds of Example 1
and Example 2 and Comparative Compound 1 were used.

The cytotoxicity of the compounds was

evaluated using Vero cells. The respective Test

Compounds were dissolved in dimethylsulfoxide (DMSO) to



10

15

20

The conpound of Exanple 3 denonstrated 20 excell ent
therapeutic efficacy. [0073] Test Exanple 5. G owth
inhibition test on Vero cells As Test Conpounds, the
conmpounds of Exanple 1 25 and Exanple 2 and
Conpar ati ve Conmpound 1 were used. The cytotoxicity of
t he conpounds was evaluated using Vero cells. The
respective Test Conpounds yere di ssol ved in

di met hyl sul f oxi de ( DVSO) 339 prepare sol utions at

. - t] di | d_. W .'Q/E‘M'th
%E%‘%stg_tsoog%?%%J Atgglsn(%:\gﬁ&gfi on'f% %éé)\i%‘?}'é’and vt
RIAGeh PN o DGRl it il pd€. rEdEc Sel | 81 e e suspended
in EMEMwith 10% FBS 5 and seeded onto the 96-wel |

R tceratr 3006h cef |50 Wa) AmL, &l t &l dnif & | g v IR
i ncubator at 37C for 3 days. he growth of Vero cells

vl teval ieddlyl Arwass ®uspidgd in E'MEM with 10% FBS
2, 3-bi s-(2- met hoxy-4-ni tro-5-sul fophenyl) - 5-
[Arhersdded mo)tcartion 34—l erazolaun3(0hnesl bafwel10
monosodi um salt ("XTT"). Nanely, an XTT sol ution

cort diimgeul tiyed. igf aXTPaAac2bapolr/ latof378Befiazi Bedays.
nmet hosul f at ecnf( PM5) was added to each well. After
MBS 19 /R GHddbatast TGrluvtriirley ameassay
absorb e at 450 nm (reference at_655 of the 15
r%ﬁﬁﬁgigxzfQﬁﬁTé?Wﬂﬁ?qﬂ§¥iJ?ﬂf?ﬁPEPTﬁQ%{gggﬁQ¥¥%ﬁ%@r.
The T/ C (2. was cal cul.ated framthe absorbance ratios
o s A T A S e St
monosodium salt ("XTT"). Namely, an XTT solution
containing 1 mg/mL of XTT and 25 umol/L of phenazine
methosulfate (PMS) was added to each well. After
incubating in a CO; incubator for 2 hours, the
absorbance at 450 nm (reference at 655 nm) of the
respective wells was measured by a microplate reader.
The T/C (%) was calculated from the absorbance ratios

of the control (without the Compound) and the

respective wells. The results are shown in Table 1.

[0074]
[Table 1]
Test Compound Cytgﬁg?%iity
Example 1 100
Example 2 100
Comparative Compound 1 1

A compound of the present invention was by

far superior in safety to Comparative Compound 1.



10

15

20

25

respective wells. The results are shown in Table 1.
[0074] [Table 1] Test Conpound Cytotoxicity T/ C(%
Exanple 1 100 Exanple 2 100 Conparative Conpound 1 1
20 A conpound of the present invention was by far
superior in safety to Conparative Conpound 1. 40

[ 0075] Test Exanple 6: Repeated intravenous dose
toxicity study in mce As st Conpounds, the conpound
of Exanple 3, 5 Conparativé Conpound 2 and
Gompanati ve Conmpound 3 were used. A repeated

i ntravenous dose toxicity study was conducted using

I CR strai n elte plaep b sveategtdbed il GR/dHAUP)doskhe

adm ni stration solutions were 10 prepared by addi ng
3obdlad uylsarudgmdwnimiefe hydrochloric acid to the
respective Test Conpounds, and further adding a
sterile phys Jlesgi Caimpzaindsg Sleutdampourite o fv dgzomyrids 3,
of Exanple 3 and Conparative Conpound 2, respectively
&OMPS raf/iNg, Compotmipar Ands € Bmarainidrel CempEBIg) B were
ng/ kg were adm nistered into the tail vein once daily
fi5ed3 days. To the control group, a sterile

hysi ol ogi cal sallne ol uti on was adm ni st er ed.
phy g % peated %ntravenous dose toxicity study

was conducted using ICR strain male mice (6 week-old, 5
mice/group). The administration solutions were
prepared by adding 3-fold molar amount of hydrochloric
acid to the respective Test Compounds, and further
adding a sterile physiological saline solution. The
compounds of Example 3 and Comparative Compound 2,
respectively at 25 mg/kg, and Comparative Compound 1 at
6.25 mg/kg were administered into the tail vein once
daily for 3 days. To the control group, a sterile
physiological saline solution was administered.

On day 1 after the completion of the
administration, each mouse was etherized. Blood
samples were taken from the abdominal vein using an
injection syringe containing heparin as an
anticoagulant (Novo-Heparin 1,000 units for injection,
Aventis Pharma Ltd.), and the samples were centrifuged
(3,300 rpm, 4°C, 10 min; Kubota Model 5900) to obtain
the plasma. The blood biochemical tests with respect
to aspartate aminotransferase (AST) and alanine
aminotransferase (ALT) for the samples were conducted

according to the JSCC consensus measuring method. The
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On_day 1 after the conpletion of the adm nistration,
each nouse was etherized. Blood 20 sanples were taken
fromthe abdom nal vein using an injection syringe
contai ning heparin as an anticoagul.ant (Novo-Heparin
1,000 units for injection, Aventis Pharma Ltd.), and
the sanples were centrifuged (3,300 rpm 4C, 10 m n;
Kubot a Mbdel 5900) to obta& 25 the plasma. The bl ood
bi ochem cal tests with respect to aspartate

941 Nakr 20T @haS & ASELrpRhnlsARINe Q131 IcR@Rind
(ALT) for the saﬁples &2?% conductéﬁﬁﬁgccgﬁdlng to tﬁ%s

Jece eansenstedrpased g Relhedlubke bk thal Wehidl
the Test Conpounds and Conparative Conpounds were

dadmihdasedahdsed odn at Be evdllee phiyeri ol icarit rs@line

(adm nistration of a sterile physiological saline
sollution) as 100. 5 No abnormality in AST or ALT was
observed for the conpound of Exanple 3. On the other
hand, by Genpkratingd iCompoulds 2rahd-T3 waisneobesyeed for
AST and ALT were observed, indicating occurrence of
FheeFoBRREGES Of Foereleld -A @@rr}%‘@nél’ It hénghebant
inventi erior. in s to Conpar a e
&wsaaﬁgl’ze Rgmbelans: % PR Sompdsia gey 6@7%STT@§@ ALT

Exanp , ute toxicity study in mc
k0 Bl Satatill, Pt rendl 8% 11%e®Binaces

?6076]

A compound of the present invention was
superior in safety to Comparative Compound 2 and
Comparative Compound 3.

[0077]

Test Example 7: Acute toxicity study in mice
(oral administration)

A 100 mg/mL suspension of the compound of
Example 3 was prepared with 0.1 mol/L hydrochloric
acid. The Test Compound solution was orally
administered to male mice (6 week-old, 2 mice/group) at
10 mL/kg (1000 mg/kg body weight) and the mice were
observed until day 2 after administration.

As a result, all mice survived until day 2
after administration.

[0078]

Test Example 8: Acute toxicity study in mice
(intravenous administration)

The compound of Example 3 was dissolved in a

small amount of 0.1 mol/L hydrochloric acid, and the
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Exanple 3 was prepared with 0.1 nol/L hydrochloric
acid. The Test Conpound solution was orally

adm nistered to nale mce (6 week-old, 2 m ce/group)
at 20 10 nlL/kg (1000 ng/ kg body wei ght) and the m ce
were observed until day 2 after adm nistration. As a
result, all mce survived until day 2 after

adm ni stration. [0078] 25 %est Exanpl e 8: Acute
toxicity study in mce (i% ravenous adm ni stration)

. i i I
Hha wameund ofi Exapha 3 wassdissal \gﬂ%%blﬁ%gef%i

anount of 0.1 nol/L hydrochloric aci

el lutneo o idd WEebhdih a S efd /nfr, HYBIl QY] Cathe Test
saline solution to obtain a 5 ng/nL solution. The Test

Compeoundl S@lluitiienm wWas atiiiniges e | MM esesmiss W to
mal e mce (4 week-old, 2 mce/group) at 10 niL/kg (50 5

g lieg riasy (Weiwgpretk-cdnt)  tZhenindevey nrpe) clots elrQv el Aked i {50
day 2 after administration. As a result, all mce

G\ &pdynticliaddy Z2ndafther mHde meste atbsarvddong]il dary
Test Exanples 7 and 8 denonstrated that a conpound of
#hé ffeds @nindwdmatdeimas superior in safety. [0080]
Test Exanple 9: Inhibitory effects on a 15 hepatic

dr ug- net ab&Si & &Sy né in Hgfafiirvived until day 2

after administration.
[0079]

Test Examples 7 and 8 demonstrated that a
compound of the present invention was superior in
safety.

[(0080]

Test Example 9: Inhibitory effects on a
hepatic drug-metabolizing enzyme in humans
(1) Inhibitory effect on CYP2D6

Inhibitory effects of the compound of Example
3, Comparative Compound 1, Comparative Compound 2 and
Comparative Compound 3 on human hepatic drug-
metabolizing enzyme CYP2D6 were compared. A microsome
prepared from insect cells expressing human CYP2D6 was
used, and a substrate was 3-[2-(N,N-diethyl-N-
methylammonium)ethyl]-7-methoxy-4-methylcoumarin
iodide. The reaction was conducted in a phosphate
buffer solution (100 mmol/L, pH 7.4) including final
concentrations of 20 nmol/L for the enzyme, 1.5 pumol/L
for the substrate, 1.55 mmol/L for nicotinamide adenine

dinucleotide phosphate oxidized form (NADP+), 3.3
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(1) Inhibitory effect on CYP2D6 Inhibitory effects of
t he conpound of Exanple 3, Conparative Conpound 1,
Conpar ative Conpound 2 and Conparative Conpound 3 on
human hepatic drug 20 net abol i zi ng enzyne CYP2D6 were
conpared. A mcrosone prepared frominsect cells
expressi ng human CYP2D6 was used, and a substrate was
3-[2-(N, N-di et hyl - N 4
nethylannoniun)ethyl]-7-net§oxy-4-nethy|counarin

16 da j t ' te 25
O BRSO o FMEEET 2%,y Pl RoPt

RGeS T1ah | eBo PfdR0aiod [ 4 Rt Mer erdyNBludeSepl/ L

for the substrate, 1.55 mmol/L for nicotinam de

autess prea t ali dreicy @b g ¢hea pHosEHRDR) OXi The edohoent tAADETS, of
3.3 43 mol/L for glucose-6-phosphate, 3.3 mmol /L for
ey estspe cthl oF | cenpodh @s 4itnths/ ndatoioygl scbseién were
phosphat e dehydrogenase (G6PDH). The concentrations of
tieeRassgsbcin v Torpbdindslyhiemeserbesi whtlsod uf imal wer e

5 prepared in a 3-fold dilution series with a fina
CANERTR TR reafe B f 752 t0 00 03329 g9 1/L TheThe
reaction solutions were ipcubated at 37C for 30 mn.

THAT TR rFHH TP et r i raratedy2t 80% &8t offl Hift-e
Sl R A R SRR AT SoRgE AL o
R L tp R R
&f feGlol MBS, SR GSRE RSy et L34 £ ALe YBSe URELL A5 @
positive control.

measuring fluorescence with wavelength of 465 nm using
excitation wavelength of 400 nm. The inhibitory effect
was expressed as ICsg. Quinidine was used as a positive
control.

The compound of Example 3 had no inhibitory
effect on CYP2D6 up to 72 umol/L. Comparative Compound
1, with ICso of 0.68 umol/L, inhibited human CYP2D6
strongly. Comparative Compound 2 and Comparative
Compound 3 inhibited human CYP2D6.

[0081]
(2) Inhibitory effect on CYP2C19

Inhibitory effects of the compound of Example
3 and Comparative Compound 1 on human hepatic drug-
metabolizing enzyme CYP2C19 were compared. A microsome
prepared from insect cells expressing human CYP2C19 was
used. Dibenzylfluorescein was used as a substrate. The

reaction was conducted in a phosphate buffer solution

(100 mmol/L, pH 7.4) including final concentrations of
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15 The conpound of Exanple 3 had no inhibitory effect
on CYP2D6 up to 72 pnol/L. Conparative Conpound 1,
with C50 of 0.68 nol/L, inhibited human CYP2D6
strongly. Conparative Conpound 2 and Conparative
Conpound 3 inhi bited human CYP2D6. 20 [0081] (2)

I nhibitory effect on CYP2C19 Inhibitory effects of the
conmpound of Exanple 3 and Ebnparatlve Compound 1 on
human hepatic drug- met abof Ir'zing enzyne CYP2C19 were

GMRAAY T, ayceh%s é%gepflerzﬁ /z?%ﬁ%% Sf8ldrate,

expressi ng numan

i, @%néﬁ/t{cfl'ﬁiprf%ﬁ:c%fbd@%éiﬁ% %élml%@%lrrﬁ}&eomede
reaction was conducted in a phosphate buffer solution

EhAGpRld lox iRt z6dt)fd e | udiom: i mal3 eenrcent regd ons of
44 15 nnol /L for the enzyne, 1.0 mol /L for the

gillstosat-6-phbsphate! /1. ¥ aimdli Aotioamadmeadant nthloride
di nucl eoti de phosphate oxidized form (NADP+), 3.3

raungl L 4f &in ity /ordo Seo16-gdhuseatée;pihsphate /deHfyairogenase
na nesium chloride 5 and 0.4 Units/nL for

&%--6- Fines stemae rdatafdiange s & he( GERDIYCE IMee

concentratlons of the respective conpounds in the
F@Q@ﬂu@ﬁ% d+nutf1h@n LRact igre pedat fon gexn mayadqqolmrb@
égrlg tg final concgﬁ%{atlon range
6826 GotLONTRE e tHER Solfdtiodn §‘Wé%‘eé1t1r@tl°n range
cybated ~a C for/iE m Then . t.he re ctlo

A SOReURCRY AT o 02 S dhs rere
iﬂ'c%' ‘P_'%d %h 3t7'38 Frﬁil%é%l}qas HERNERe! 9858?&89. ak
37C ours. e enzyne activity was erm ne
Qﬁrmlnated by a 2 mol/L sodium hydroxide aqueous
solution, and the reactant was further incubated at 37°C
for 2 hours. The enzyme activity was determined by
measuring fluorescence with wavelength of 535 nm using
excitation wavelength of 485 nm. The inhibitory effect
was represented as ICso. Tranylcypromine was used as a
positive control.

The compound of Example 3 had no effect on
CYP2C19 activity at 72 pmol/L. While Comparative
Compound 1 inhibited human CYP2C19 strongly with ICsy of
4.36 pumol/L.
[0082]
(3) Inhibitory effect on CYP3A4

Inhibitory effects of the compound of Example
3 and Comparative Compound 1 on human hepatic drug-
metabolizing enzyme CYP3A4 were compared. A microsome

prepared from insect cells expressing human CYP3A4 was

used. Dibenzylfluorescein was used as a substrate. The
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measuring fluorescence with wavel ength of 535 nm using
15 excitation wavel ength of 485 nm The inhibitory
effect was represented as | C50. Tranyl cypron ne was
used as a positive control. The conpound of Exanple 3
had no effect on CYP2Cl19 activity at 72 gnol/L. Wile
Conparative 20 Conpound 1 inhibited human CYP2C19
strongly with 1C50 of 4.3 5m)I/L. [0082] (93)
Inhibitory effect on CYP3A4~Inhibitory effects of the

CQUROY Exasml i :
on hum:\rt?':%‘1 ﬁéapaFl C d?cutggérr]gr% Z%g?%@g %z%lr% %gP%&Hgt\/\%?%
COMMR@sh 1 A, M9 OBOME i iU BRMES £1:0M | ASREdn€LAt Sons of
expressi ng human CYP3A4 was used. Di benzyl fluorescein

VRSS usesl as foiswisd red eymdhel 45 unieea | Bdr Waise
conducted in a phosphate buffer solution (100 nmol /L,
s H)a tienc | luch hguio Al Hon aeidtstad nammisdeofadén tnanol / L
for the enzyme, 1.0 pnol/L for the substrate, 1.55
rehiglyalefairide qutdsrmtte ediehi rd SEalfmutiASR+de 3.3
phosphat e oxi di zed form (NADP+), 3.3 mol/L for

dqnrlode- B sptnaes; 6-Plwspivive, 13 meghdsi tor
chloride and 0.4 Units/nlL for glucose-6- phosphate

RO £ DR Thet (BhEehiblarf ShsI bicogeied-
SFRREANS Ry LIFEE | B SL I Fod? o

%%%g??%%ﬁ%ﬁffbézggﬁiégn éZjHngyg§%§<: J L'sgiﬁﬁé?ﬁrwere

ol'utions “were 1 ncu for
prepared in a 3-fold dilution series with a final
concentration range of 72 to 0.0329 umol/L. The
reaction solutions were incubated at 37°C for 15 min.
Then the reaction was terminated by a 2 mol/L sodium
hydroxide aqueous solution, and the solution was
further incubated at 37°C for 2 hours. The enzyme
activity was determined by measuring fluorescence with
wavelength of 535 nm using excitation wavelength of 485
nm. The inhibitory effect was expressed as ICsg.
Clotrimazole was used as a positive control.

The compound of Example 3, with the ICsp of
45.4 umol/L, inhibited human CYP3A4 weakly. While
Comparative Compound 1 inhibited human CYP3A4 strongly
with ICso of 4.73 umol/L.
[0083]

A compound of the present invention showed
weak Inhibitory effect on various hepatic drug-
metabolizing enzymes, having limited drug interaction

risk with other agents, and were superior in safety
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Then the reaction was termnated by a 2 nol/L sodi um
hydr oxi de aqueous sol ution, and the solution was 15
further incubated at 37C for 2 hours. The enzyne
activity was determ ned by neasuring fluorescence with
wavel engt h of 535 nm using excitation wavel ength of
485 nm The inhibitory effect was expressed as | C50.
Clotrimzole was used as a gositive control. 20 The
conmpound of Exanple 3, mﬁtﬁ the 1C50 of 45.4 nol /L,

i A hyiman QR weakd ¥ ' Conparative
Cbné%tnd 1 inhibited human Cﬁgﬁgpéﬁé%ngly with I C50

of 4.73 nmol/L. [0083] 25 A conpound of the present

i nventi on showed weak Inhibitory effect on various
Mgaatpdlesdr ug- net abol i zi ng enzynes, having limted
drug interaction risk with other agents, and were
d@d&rdilor in safety 46 conpared to the conparative
conmpounds. Exanpl es [0084] The present invention wll
now be desdhish@resery inagerdfidRefwirlen ceovwbkemplesc mideed
Exanpl es, but the present invention should not be
Pinivegd Ah&ediedends &xamlas ans Exaamigsatiw: dfhan

eluent is always expressed in a volune ratio, and a
BESSOME O VeThhh SO iyl ST6 A S 14 XEE el

Eﬁ]érz\iﬁ'z?e(g%lgiaif]ﬁ% Ielr_y,[SI CI]?ne;LrQi%agl rléttdi'c) 'ofmalnesesluent is
always expressed in a volume ratio, and a support of
column chromatography is BW Silica Gel BW-127ZH (Fuji
Silysia Chemical Ltd.), unless otherwise specified.
[0085]

The abbreviations in Examples have the
following meanings respectively:
Ac: acetyl, Me: methyl, Ms: methanesulfonyl, DMSO-ds:
deuterated dimethyl sulfoxide.
[0086]

Reference Example 1

NC-@—OH — NCO—O/\/\OMS

Into a suspension of 9.42 g of potassium
tert-butoxide in 100 mL of N,N-dimethylformamide, 10.0
g of 4-cyanophenol and 7.02 mL of 3-chloro-1-propanol
were added under water—-cooling, and the suspension was
stirred at 100°C for 1 hour. To the reaction mixture,
after being cooled to room temperature, 200 mL of water

and 200 mL of ethyl acetate were added. The organic
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The abbreviations in Exanples have the follow ng

meani ngs respectively: Ac: acetyl, Me: nethyl, M:

nmet hanesul fonyl, DVMBO d6: 15 deuterated di met hyl

sul foxi de. [0086] Reference Exanple 1 NC-.j--0OH No NC
O' OV5 Into a suspension of 9.42 g of potassium
tert-butoxide in 100 nL of N, N-di nethylformam de, 10.0
g of 4-cyanophenol and 7.02_nlL of 3-chloro-I|-propano
20 were added under mater-éaoling, and the suspension

. : ! :

e Wdd el rdoed [arted When R AT ROERRM 200

@afgoﬂ%e?rach@émfgosooﬂ}tﬁgneémlaascﬁ@f JBTE, d.
v ed, was

The organic ayer was separ at el ed w a 5%
RO 1258 AN 2 A QLN A S HEHUGO Usu $Od 38 1 98 3N h B S@H KRt S r

sodi um chloride aqueous solution successively, and
ritge e magieinonSsBENes) Ure SLbdad oy foblwwed by
solvent 5 renoval by evaporation under reduced

pressia le . byl hevamdt st ined wide/r Stdidi et epdds Que WasThe

~dissolved in 100 nL of dioxane. To the m xture 9.28

rdbtefingd erilyl eadbetanves bddedy wasl dld$oinedfin 100 mL
met hanesul fonyl chloride was dropped under cooling on
iade dvrare i o Wi iistsinach. 28 mh jof dormthypamine
tenperature for 10 mn. The reaction mxture, after
AP A R0RH. ofl ndilerot BRERANSF R RY! rgbkpride was
%ﬁgfera ure for 45 min. The solid matter S: h
RREEHMIPT i 99941 D P nF e it 1 0t iR gras then
\¥¥f¥fed at room temperature for 10 min. The reaction
mixture, after dropping 100 mL of water, was stirred at
room temperature for 45 min. The solid matter was
collected by filtration and washed with 100 mL of water
and 50 mL of 2-propanol to obtain 12.3 g of 3-(4-
cyanophenoxy)propyl methanesulfonate as a white solid.
'"H-NMR (CDCl;) &: 2.27 (2H, tt, J=6.0, 6.0 Hz), 3.02
(3H, s), 4.15 (2H, t, J=6.0 Hz), 4.45 (2H, t, J=6.0
Hz), 6.93-6.99 (2H, m), 7.57-7.61 (2H, m).
[0087]

Reference Example 2

NC-@—O/\/\OMs — NC-@—O/\/\NC>/\/\OH *H,0

Into a solution of 50.0 g of 3-(4~
cyanophenoxy) propyl methanesulfonate in 250 mL of N,N-
dimethylformamide, 32.5 g of potassium iodide, 32.9 g
of sodium bicarbonate and 37.0 g of 3-(4-piperidinyl)-

l-propanol hydrochloride were added at room



and 50 m_ of 2-propanol to obtain 12.3 g of 3-(4 15
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cyanophenoxy) propyl net hanesul fonate as a white solid.
1H NWR (CDC13) 6: 2.27 (2H, tt, J=6.0, 6.0 Hz), 3.02
(3H, s), 4.15 (2H, t, J=6.0 Hz), 4.45 (2H, t, J=6.0
Hz), 6.93-6.99 (2H, m, 7.57-7.61 (2H, m. [0087]

Ref erence Exanple 2 NCa O ~*~0Ov WNC O"' N OH H20
20 Into a solution of 50.0 of 3-(4-

cyanophenoxy) propyl net hané ul fonate in 250 rrL of N, N-

dclré@%yum | c;nr d%%%?%asgn %tOI assa fljarrt](lél ‘g". [ n?\c)q“‘rs .
%@r@f@%awﬁ | anide wteeﬁd&ee%\@t %4&@ o

t enper at ur e, was t'hen stirre

heidns - tem&ﬂi&f@aqsy%ﬂnd@ Wﬁ:elafér?c{ B8 L C&P'@cgl ene

down to roomtenperature, 25 wat er and 150

Ole el dtRitrd, Waie t&thiedlycwf&tﬁlf&m&lyé:&mfuﬁ | £d@&d D yvas
added to 5 adJ ust the pHto 1.0. The aqueous | ayer was

separstt ethe pljtustled t 0 TH IHhiroud N aydD% s Baarated,
hydr oxi de aqueous solution, and stirred at room
ta@hip@tadjrtea frgt 16 (riwithared A0fdevodtiont imglmrkide d@reous
30 min. The solid matter was collected by filtration
&vd Utdstied and ¢t idingd 50 moom tempeatagrurandE ami ke min h
50 nL of toluene to obtaln 52. 3

£
%\{rﬁie(rs_q%wmﬁﬁ% fpr 3 mgino The solid matter
\%ﬁpste(rglo i.n ‘itjc?p‘{ %B{?i%ét{snzom tril er’rgzsglo dr aizceﬁ)gfslt[h 50 i

](>'f8§1a%eq*5 a(n@_ltwmc,‘e with 50 mL of toluene to obtain 52.3
g of 4-{3-[4-(3-hydroxypropyl)-1-
piperidinyl]propoxyl}benzonitrile monohydrate as a white
solid.

'"H-NMR (CDCl3) &: 1.20-1.75 (10H, m), 1.85-2.05 (4H, m),
2.46-2.50 (2H, m), 2.90-2.94 (2H, m), 3.64 (2H, t,
J=6.6 Hz), 4.06 (2H, t, J=6.3 Hz), 6.92-6.96 (2H, m),
7.55-7.59 (2H, m).

[0088]

Reference Example 3

NC-@—O/\/\ND/\/\OH HO —= NC"O—O/\/\O/\/\OMS

A solution of 96.2 g of 4-{3-[4-(3-
hydroxypropyl) ~1-piperidinyl]propoxylbenzonitrile
monohydrate in 870 mL of tetrahydrofuran was heated to
evaporate off 480 mlL of tetrahydrofuran under
atmospheric pressure. To the solution, 36.4 g of

triethylamine was added under water-cooling, then 36.1
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15 2.46-2.50 (2H, m, 2.90-2.94 (2H, m, 3.64 (2H t,
J=6.6 Hz), 4.06 (2H, t, J=6.3 Hz), 6.92-6.96 (2H, m,
7.55-7.59 (2H, m. [0088] Reference Exanple 3 NC &
ON _*I NN OHH0 --0- NC 11 ~ O 20 A solution of
96.2 g of 4-{3-[4-(3- hydroxypropyl)-1-piperidinyl]
propoxy}benzonitrile nonohydrate in 870 ni of

t et rahydr of uran was heat ed é evaporate off 480 nL of
t et rahydr of uran under at nd pher| c pressure To the
| it i 00, % uhder .
téejfr co %ﬁ%&ﬂ%&{ﬁg 1{1“2{‘3{ esuﬁgj\?o]ﬁyjp(sj thin,

A Prirle WS QPREL Vel r il rﬁ@'ro&ﬁ‘dtéxﬁﬁelsﬂﬁ'fé Ofor 20

was stirred at roomtenperature for 20
aticH ng K6t Gfidd ieldy|qan ne: gk ¥y Bfnthe 0dnd 6.87 g

nmet hanesul fonyl chloride, the solution was stirred 5

aif mesrhdrespel fdrnyle dhoito ey nthé asavhieioB. wids Os©f rred
triethylam ne and 3.44 g of nethanesul fonyl chloride
vedr er carddd i tergreat d yu radl diel; Zhduirhe tsolwhicn W33 s¢iof ed
at roomtenperature for 20 mn. To the solution 192 nL
dir ipthywparisle sl thelf andeld metheeyoihforyfl veh ko rigde
10 dropped over. 25 min under cooling on ice. After
A5G |at€giléthr}?eus\ar?@<%6éhp@rra% urhe 1l Woien Wag het kored

\r/ag%ter was col |l ect ed flltratlon and washed tw ce

SRRSO VA0 R45topadl ¢ %m Lt oL

f%"zbt Dbt Mo rﬁaoifienoé VG RERL T P T s

ed over 25 min under cooling on ice. After
stirring at the same temperature for 30 min, the solid
matter was collected by filtration, and washed twice
with 100 mL of a 50% (V/V) 2-propanol agueous solution
to obtain 93.4 g of 3-{1-[3-(4-cyanophenoxy)propyl]-4-
piperidinyl}propyl methanesulfonate as a white solid.
'H-NMR (CDCl3) &: 1.18-1.38 (5H, m), 1.55-1.82 (4H, m),
1.88-2.05 (4H, m), 2.44-2.52 (2H, m), 2.88-2.96 (2H,
m), 3.01 (3H, s), 4.06 (2H, t, J=6.3 Hz), 4.22 (2H, ¢t,
J=6.6 Hz), 6.92~6.96 (2H, m), 7.56-7.59 (2H, m).
[0089]

Reference Example 4
Nc—O—o’\/\NDN\OMs — NO—O—O/\/\NQ/\/\O—O-CN

Into a solution of 91.9 g of 3-{1-[3-(4-
cyancphenoxy)propyll-4-piperidinyl}propyl
methanesulfonate in 460 mL of dimethylsulfoxide, 66.9 g

of potassium carbonate and 28.8 g of 4-cyanophenol were
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1H NWR (CDC13) 8: 1.18-1.38 (5H, nm), 1.55-1.82 (4H,
nm, 1.88-2.05 (4H, m, 2.44-2.52 (2H, m, 2.88-2.96
(2H m, 3.01 (3H, s), 4.06 (2H, t, J=6.3 Hz), 4.22
(2H, t, J=6.6 Hz), 6.92-6.96 (2H, n), 7.56-7.59 (2H,
m. 20 [0089] Reference Exanple 4 NC -~-~N\" v Ov 3
NC O-~No'--~O-0-ON Into a solution of 91.9 g of
3-{1-[3-(4- cyanophenoxy) gr opyl ] - 4- pi peri di nyl } propyl
nmet hanesulfonate in 460 nL>8f di met hyl sul f oxi de, 66.9

h
Sl I 0 P, L STl
vas eecr keg Zahoﬁgg forps2 tﬂ%u&%ac¥gokh%1&%%gg Ol fter

m xture, after being cooled down to roomtenperature,

GAL Y- ot lowaso HRP atbrdydrfa tAbedl Ne4 @NEL tdenyd her
m xture was 5 stirred at roomtenperature for 35 mn,

arcs uhrdppatsaterer ADIning fatd Ithdd rehd hei saltdl wad t er

was collected by filtration, and washed twice with

B30 nredofa twatomm arehpertegm36Eor. 38 m2impr gpadholnder water

obtain 90.0 g of 4-(3-{4- [3-(4-cyanophenoxy)propyl]-1

POPFiigear ifdim a0 pricpoxyDHse rsdnid mdteers wasvall etied. by

1H-NWVR (CDC13) 8: 1.20-1.45 (5H, m), 1.65-2.05 (8H,

rﬁlltr?tzmnz %d( msnﬂd tvigm igth (L84 nﬂ:) of3. vgagte(lmnd
i t, J=6.3 I—Iz) 93 (2H

Sy 3 )mL 5t Zi ad‘ohis? e>brwza)m o @18 - Gigltr

"B (4t ahiophenity) propy%] [ 0090]

piperidinyl}propoxy)benzonitrile as a white solid.
'H-NMR (CDCl3) &: 1.20-1.45 (S5H, m), 1.65-2.05 (8H, m),
2.40-2.55 (2H, m), 2.85-3.00 (2H, m), 3.99 (2H, t,
J=6.5 Hz), 4.06 (2H, t, J=6.3 Hz), 6.93 (2H, d, J=8.8
Hz), ©.94 (2H, d, J=8.8 Hz), 7.57 (2H, d, J=8.8 Hz),
7.57 (2H, d, J=8.8 Hz).

[0090]

Reference Example 5

OO
HO -OH
— 0/\/\0/\/\ _< >_J'
H,N

Into a suspension of 12.6 g of 4-(3-{4-[3-(4-
cyanophenoxy)propyl]-1-piperidinyl}propoxy)benzonitrile
in 126 mL of dimethylsulfoxide, 19.1 mL of a 50%
hydroxylamine aqueous solution was added, and the
suspension was stirred at 50°C for 19 hours. To the

mixture, after being cooled down to room temperature,
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Ref erence Exanple 5 NC & O-~-N O/ CN -CH ' .2-N NHz
Into a suspension of 12.6 g of 4-(3-{4-[3-(4-
cyanophenoxy) propyl ] - 1- pi peri di nyl } propoxy) benzoni tri
e in 126 nL of dinethylsulfoxide, 19.1 nL of a 50% 20
hydr oxyl am ne aqueous sol uti on was added, and the
suspension was stirred at 50C for 19 hours. To the

m xture, after being coolegldomn to roomtenperature,
51 260 nlL of water was dropped over 50 min, which was

tEn mIstdff ittt wOPNASIRE] s £ S@mB0, N @A y8deken

water cooling for 2 hours. The solid nmatter was

(E(ﬂ{jhﬁiﬁde?atb%/rocfrﬁ | taradd it dre ofd@i 30 i) sh@funder water
4-{3-[4-(3-{4 5

[carti Inig{chyfro 3y i muny retThd | qadleind xyd repwgds lcollected by
pi peridi nyl] propoxy}- N -hydroxybenzani dine as a

viHi ltteratsigin dho iR (IBVMSO-0IB)f - {30 -1(3#0{45H, ),
1.60-1.80 (4H, ~ nm), 1.80-1.90 (4H n), 2.35-2.45 (2H,
rhemincgdytxy img noime thy 1 IphegqeaH propybs-5- Hz)
4”011§%ﬁ’ t, J=6.5 Hz).  5.65-5.75 (4H, m, 6.85-6.95
EARC T 1P rpRexy A Thjdraxvherzapidine s (diH te
ss)o.li[doogl] Ref erence Exanple 6 HO, , -OH

'H-NMR (DMSO-dg) &: 1.05-1.40 (5H, m), 1.60-1.80 (4H,
m), 1.80-1.90 (4H, m), 2.35-2.45 (2H, m), 2.80-2.90
(2H, m), 3.96 (2H, t, J=6.5 Hz), 4.01 (2H, t, J=6.5
Hz), 5.65-5.75 (4H, m), 6.85-6.95 (4H, m), 7.55-7.65
(4H, m), 9.43 (1H, s), 9.43 (1H, s).

[0091]

Reference Example 6
HO -OH
OO
H,N NH,
AcO ~0Ac
. '\& _<:>_0/\/\O/\/\o_< >_(/'
H,N NH,
H NH
. ~~ O
HN NH,

Into a suspension of 1.07 g of 4-{3-[4-(3-{4-
[amino (hydroxyimino)methyl]phenoxy}propyl)-1-
piperidinyl]lpropoxy}-N'-hydroxybenzamidine in 10 mL of
acetic acid, 0.64 mL of acetic anhydride was added at
room temperature, and the suspension was stirred at
room temperature for 40 min. The mixture, after adding

0.10 g of 5% palladium on carbon, was stirred under
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ONHNO~/ 2 N2 AcOQAc HNNH2 2 NH - ~~/ HN
~/ ~\NO2 NH2 Into a suspension of 1.07 g of
4-{3-[4-(3-{4- 15

[ am no( hydr oxyi m no) et hyl ] phenoxy} propyl )-1

pi peridinyl ] propoxy}-N -hydroxybenzam dine in 10 nL of
acetic acid, 0.64 nL of acetic anhydride was added at
roomtenperature, and the sgspension was stirred at
roomtenperature for 40 mnt The m xture, after adding

gg,&f&g%xg Anipmald adium HoeAl ﬁ’%@fﬁ ﬁfﬁér[{gﬁxwygf

hydr ogen atnosphere for 2

WMag urid tevasd fid tameird o iimue d neol tbl g, natd eg seeand
after adding 4 nL of 6.0 nol/L hydrochloric acid, the

rddinge 4 wis df |6.6r etb lagaitydrodierewee | H60d Ubtige mixture
matters, and the 5 solvent was renpbved by evaporation
wiade rf irlddurset agaries Sr eceriove hien sobiltubh e dna tetsé xlsle, ared  the
5.0 nol /L sodium hydroxi de aqueous sol uti on was added
59 l@gns tWwashe gpevech b eapdrat idre woléd medueed was
collected by filtration to obtain 0.61 g of

PIESIUES-3- (T tfy obtained residue, a 5.0 mol/L sodium

%@fgijdgijJggdpﬂgéyggﬁgyhﬁﬁg%ﬁgééfto adjust the pH
to 12.5, then the solid matter was collected by
filtration to obtain 0.61 g of 4-{3-[4-(3-{4-

[amino (imino)methyl]phenoxy}propyl)-1-
piperidinyl]propoxylbenzamidine as a white solid.
'H-NMR (DMSO-dg) &: 1.00-1.40 (5H, m), 1.60-1.80 (4H,
m), 1.80-1.95 (4H, m), 2.35-2.45 (2H, m), 2.80-2.90
(2H, m), 3.98 (2H, t, J=6.5 Hz), 4.03 (2H, t, J=6.3
Hz), 6.30-7.20 (4H, broad), 6.85-7.00 (4H, m), 7.65-
7.80 (4H, m).

[0092]

Reference Example 7

Into a solution of 0.75 g of propanol and
1.90 mL of triethylamine in 10 mL of tetrahydrofuran, a

solution of 2.50 g of 4-nitrophenyl chloroformate in 15

mL of tetrahydrofuran was dropped under cooling on ice.

After stirring at room temperature for 20 min, ethyl

acetate and water were added to the reaction mixture.
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pi peri dinyl ] propoxy} benzam dine as a white solid.

1H NVR (DMSO-d6) S: 1.00-1.40 (5H, nm), 1.60-1.80 (4H,
nm, 1.80-1.95 (4H, m, 2.35-2.45 (2H, m, 2.80-2.90
(2H, m, 3.98 (2H, t, J=6.5 Hz), 4.03 (2H, t, J=6.3 15
Hz), 6.30-7.20 (4H, broad), 6.85-7.00 (4H, m, 7.65-
7.80 (4H, n). [0092] Reference Exanple 7 -'~OH O

/| OONO / 2 1Into a solutlgn of 0.75 g of propano

and 1.90 nL of trlethylam’5 ein 10 rrL of

f
?ﬁﬁltrégaenyﬁggﬁ?ordg %&éé@aéwqg %i?% dgwoéh water and
tetg AN A AU e N OPPaiL Lo Gd Oéé PGy, 1 Ce.

After stirring at roomtenperature mn et hyl

ARSI s iand yWyatdri aereyad deﬁ%ﬁ?r&f‘s? rﬁf@r?ééﬂﬁ}n g xi f'é@e 2

53 The organic | ayer was separated, washed with wa

died 1 cwesthy afordregadi m&fﬁpmﬁ%m&&@l WhdOn

successi vely, dried over anhydrous magnesi um sul fate,

frsidumeet] dae ssoineent Tenthal rdyi dwapdiatdms waslesdded,

reduced pressure. To the residue, hexane was added,

ang iimselwhle mattes were rrsmonest Byy ff11red toon .

After renoving the solvent by evaporation under
Fenpvessurtdie Bayentou-qnanapeinn yrdgy| reduced

car bonat e Vﬁ%%é obt ai ned as a light yellow oily matter.
PF AT N0R 19 Os‘- irmgdronhenyl propylgarbongte wes

%Ealn%%?as 26 1G; ght YeIaow off? m;%égL(ZFI d, J=9.0

'H-NMR (CDCl3) &: 1.03 (3H, t, J=7.4 Hz), 1.71-1.85 (2H,
m), 4.26 (2H, t, J=6.7 Hz), 7.39 (2H, d, J=9.0 Hz),
8.28 (2H, d, J=9.0 Hz).

[0093]

Reference Example 8

>—O ct ——> >—OJLO—<::>‘NO

Into a solution of 3.00 g of 4-nitrophenol
and 3.31 mL of triethylamine in 30 mL of
tetrahydrofuran, 2.46 mL of isopropyl chloroformate was
dropped under cooling on ice. To the reaction mixture,
after stirred at the same temperature for 10 min, ethyl
acetate and water were added. The organic layer was
separated, washed with a saturated sodium chloride
aqueous solution, dried over anhydrous magnesium
sulfate, followed by solvent removal by evaporation

under reduced pressure. The residue was dissolved in
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8.28 (2H, d, J=9.0 Hz). [0093) Reference Exanple 8
>0 C -~ >010NOInto a solution of 3.00 g of
4-nitrophenol 15 and 3.31 nL of triethylamne in 30
nmL of tetrahydrofuran, 2.46 nlL of isopropyl

chl orof ormate was dropped under cooling on ice. To
the reaction m xture, after stirred at the sane
tenperature for 10 mn, e&gél acetate and water were
added. The organic |ayer 20 separ at ed, mashed with

SEHA UL RN O EendBuTDts 2D i 0lesSliC |
rceam@iatky LN AL PN, £ Mdednd eéﬂ%;h f&? U Sa i Jie

resi due was dissolved in 54 50 acet at e,

wisiad od tdyie lé RS ASSE dHN s%@@é‘ﬁ&@lﬁ%&@%rﬁ&h usHen
and a saturated sodium chloride aqueous sol ution

sintoeisiue Ina @b idin e 0ftetie . arfftel 0 USeiiBges | the

sul fate. After renoving the 5 solvent by evaporation
wederente duyc ey qureessuirey,  thddy gredhiced ntesplesny|3.00 g
i sopropyl carbonate was obtained as a |ight yellow

3] |4dnlﬂ4qmr(yaoci§9prs>pml flaxighate wWas olktaddned as a
4.96-5.07 (1H, ), 7.36-7.41 (2H, m, 8.25-8.30 (2H,
hiahto yeddom sF@elfléjr-ence Exanple 9 "*-~ -0 C -0-00/

2H—NMR (CDC1l3) o6: 1.41 (6H, d, J=6.3 Hz), 4.96-5.07 (1H,
m), 7.36-7.41 (2H, m), 8.25-8.30 (2H, m).
[0094]

Reference Example 9

\/\oim - \/\-—oj\o—O—No

2

Into a solution of 3.00 g of 4-nitrophenol
and 3.31 mL of triethylamine in 30 mL of
tetrahydrofuran, 2.75 mL of butyl chloroformate was
dropped under cooling on ice. To the reaction mixture,
after stirred at the same temperature for 10 min, ethyl
acetate and water were added. The organic layer was
separated, washed with a saturated sodium chloride
aqueous solution, and dried over anhydrous magnesium
sulfate. After removing the solvent by evaporation
under reduced pressure, 4.60 g of butyl 4-nitrophenyl
carbonate was obtained as a light yellow oily matter.
'H-NMR (CDCl3) &: 0.99 (3H, t, J=7.4 Hz), 1.41-1.52 (2H,

m), 1.70-1.80 (2H, m), 4.30 (2H, t, J=6.6 Hz), 7.36-
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Into a solution of 3.00 g of 4-nitrophenol and 3.31
nmL of triethylamne in 30 nL of tetrahydrofuran, 2.75
nmL of butyl chloroformate was dropped under cooling
on ice. To the reaction mxture, 15 after stirred at
the same tenperature for 10 mn, ethyl acetate and
wat er were added. The organic | ayer was separated,
washed with a saturated sodium chloride aqueous
solution and dried over affydrous magnesium sulfate.

1.ng y evaporatlon 20 under
Qﬁgoéygu#%Qﬁﬁ%gd¥g EP 4-ni t rophenyl

ate was obtained as a Ilght yellow oily matter.
1 (CDC13) 8: 0.99 (3H, t, J=7.4 Hz), 1.41-1.52
(R?eﬂeréﬂce ]E)Jé:?nﬁiégoleH m, 4.30 (2H t, J=6.6 Hz),

36 55 .41 (2H, m, 8.26-8.31 (2H, m. [0095]

Reference Exanple 10 )~"-AOC 010/ O2 Simlarly to
Ref er enc Ex Ie 9, fron13 00 g 4-ni trophenol and
2.80 nL butyl —hl gpof or te 3{5 5.8 g of
i sobut trophenyl car bortat o;.@— as a
l'i ght yeIIOM/0|Iy matter. 1H NWVR (CDC13 g 1.02 (6H,
d, J=6.6 Hz), 2.02-2.13 (1H, n), 4.08 (2H, d, J=6.6
Hz), 7.39 (2H, d, J=9.1 Hz), 8.28 (2H, d, J=9.1 Hz).

10 [0096] £HtAMRIA to Reference Example 9, from 3.00 g

of 4-nitrophenol and 2.80 mL of isobutyl chloroformate,

5.63 g of isobutyl 4-nitrophenyl carbonate was obtained
as a light yellow oily matter.

'H-NMR (CDCl3) &: 1.02 (6H, d, J=6.6 Hz), 2.02-2.13 (1H,
m), 4.08 (2H, d, J=6.6 Hz), 7.39 (2H, d, J=9.1 Hz),
8.28 (2H, d, J=9.1 Hz).

[0096]

Example 1
H% C:) NH
o/\/\O/\/\ o < > (
H,N NH,
6 <:> /\V/\“C:>/N~/\O <:> ?
H,N NH,

Into a solution of 1.71 g of 4-nitrophenyl
propyl carbonate in 15 mL of N,N-dimethylformamide,
1.50 g of 4-{3-[4-(3-{4-

[amino (imino)methyl]phenoxylpropyl)-1-
piperidinyl]propoxylbenzamidine was added at room

temperature, and the solution was stirred at the same
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NH F 12 NoHN/ 2 NH2 1Into a solution of 1.71 g of
4-ni trophenyl propyl carbonate in 15 nL of

N, N-di net hyl formam de, 1.50 g of 4-{3-[4-(3-{4

[ am no(i m no) net hyl ] phenoxy} propyl)-1- 15

pi peri di nyl ] propoxy}benzam di ne was added at room
tenperature, and the solution was stirred at the sane
56 tenperature for 4 hours Chl orof orm and water were
added to the reaction m xt ?e. The organic | ayer was

eR¥A R raaied Wddravat &in 1 d v &S 44 av %8 r Jwere

pot assi um car bonat e agueous sol ution and wt

sdidecatred thedideBd i Ali:de RAUeot e SHGHARD layer was
successively, and dried over anhydrous magnesium

sephatated, olWashed by t3olweatdr, rendlwinh ey apprpdt Qs ium
under reduced pressure. The obtained residue was
parbbined eby guesiusi e 1geicgolamh widhr crretadgrepted sodium
(el uent; chl orof orm nethanol =4:1). The 10 obt ai ned
siliog isieh aqueca swes lditssal et das citadrof and dmieshedrer
W th a 5% potassium carbonate aqueous solution and a
SRNYAZCES FegngnicH suildateyu apsiditorsolvent
succesiiﬁgly, and dried over anhydrous nagnesi um

. PHf )

SGMPAE PRRERGHIy W s dISFRte hyp rembiet | difels
LRSS RECRAM BB 0,8 AL (Gl
BhB%&h@B@%BbB&DR%ixhhﬁb'@Nfﬁ%&%ﬁ%&%%@ﬂ&&&ﬁ%ﬁqbqi”%he
obtained solid substance was dissolved in chloroform,
washed with a 5% potassium carbonate aqueous solution
and a saturated sodium chloride aqueous solution
successively, and dried over anhydrous magnesium
sulfate. After removing the solvent by evaporation
under reduced pressure, 1.25 g of 4~-{3-[4-(3-{4-
[amino (propoxycarbonylimino)methyl]phenoxy}propyl)-1-
piperidinyl]propoxy}-N'-(propoxycarbonyl)benzamidine
was obtained as a white solid.

'H-NMR (CDC1l3) &8: 0.99 (6H, t, J=7.4 Hz), 1.22-1.45 (5H,
m), 1.66-1.86 (8H, m), 1.90-2.04 (4H, m), 2.46-2.54
(2H, m), 2.90-2.98 (2H, m), 3.99 (2H, t, J=6.5 Hz),
4.06 (2H, t, J=6.3 Hz), 4.11 (4H, t, J=7.0 Hz), 6.88-

6.96 (4H, m), 7.82-7.88 (4H, m).
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was obtained as a white solid. 1H NWR (CDC13) S: 0.99
(6H, t, J=7.4 Hz), 1.22-1.45 (5H, 20 m), 1.66-1.86
(8H, m, 1.90-2.04 (4H, m, 2.46-2.54 (2H, m,
2.90-2.98 (2H, m, 3.99 (2H, t, J=6.5 Hz), 4.06 (2H,
t, J=6.3 Hz), 4.11 (4H, t, J=7.0 Hz), 6.88- 6.96 (4H,
nm, 7.82-7.88 (4H, m. 57 [0097] Exanple 2 NH H N |
NH 2 2 '"1~01 N1 J low 2 Simlarly to Exanple 1,
from1.71 g of 4- nitrophenyl isopropyl carbonate and
Iodg of 4-{3-[4-

(3-{4-[am no(i m no) net hyl ] phenoxy}propyl)-1 5

nzimfp'ldg' reyl ] propoxy}benzam dine, 1.35 g of 4-{3-[4-(3-
{4

[ am no(i sopropoxycar bonyl i nmi no) net hyl | phenoxy} propyl) -

| - pi pay i dicayl ] pr opox -N

(|sopr oﬁbn'ﬂ‘ btai ned as a
whi tgN 10~Zol i d. (CDC13 1.84-1. 46 (5H, n)
134(12Hd J 3 H) 156186(4H ,188
(4H, m, ;84 (2H, m, 290298(2H

(oH tq’ﬁsg 6. WF@%WW 2’@—«8 a

Similarly to Example 1, from 1.71 g of 4-
nitrophenyl isopropyl carbonate and 1.50 g of 4-{3-[4-
(3-{4-[amino (imino)methyl]phenoxy}propyl)-1-
piperidinyl]propoxylbenzamidine, 1.35 g of 4-{3-[4-(3-
{4~
[amino (isopropoxycarbonylimino)methyl]phenoxy}propyl) -
l-piperidinyl]lpropoxy}-N'-
(isopropoxycarbonyl)benzamidine was obtained as a white
solid.

'"H-NMR (CDCl;) §: 1.20-1.46 (5H, m), 1.34 (12H, d, J=6.3
Hz), 1.56-1.86 (4H, m), 1.88-2.04 (4H, m), 2.46-2.54
(2H, m), 2.90-2.98 (2H, m), 3.99 (2H, t, J=6.5 Hz),
4.06 (2H, t, J=6.3 Hz), 4.94-5.04 (2H, m), 6.88-6.96
(4H, m), 7.80-7.88 (4H, m).
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15 (44 m, 7.80-7.88 (4H m. 58 [0098] Exanple 3-1

NH HNPNHP WHN\ Op 2 NHP Simlarly to Exanple

1, from1.82 g of butyl 4-nitrophenyl carbonate and

1.50 g of 4-{3-[4-(3-{4-

[ am no(i m no) net hyl ] phenoxy} propyl)-1 5

pi peri di nyl ] propoxy}benzam di ne, 1.39 g of 4-{3-[4-(3-

{4-[ am no( but oxycar bonyl i m go) nmet hyl ] phenoxy} propyl )-1

- piperidinyl]propoxy}-N -{but oxycarbonyl)benzam di ne

vrq)aggqbt ained as a white solid. 1H NWR (CDC13) 8: 0.95
, J=7.3 Hz), 1.20-1.50 (94, 10 m, 1.60-2.05

(gl@,lﬁgpl@ 3-4.45-2.54 (2H, m, 2.90-3.00 (2H, m, 3.99
t, J=6.6 Hz), 4.06 (2H, t, J=6.3 Hz), 4.16 (4H,

t, J6.8Hz) 6.88-6.96 (4H, m), 7.82- 7.88 (4H, m.

[ @R99 15 Exanple, 3-2 Into SOthI on of 1.82 g of

but @ TR oDiREN , ) 15 nL of N, N-

H,N NH

Ko~

— T OO0
H,N NH,

Similarly to Example 1, from 1.82 g of butyl
4-nitrophenyl carbonate and 1.50 g of 4-{3-[4-(3-{4-
[amino (imino)methyl]phenoxylpropyl)-1-
piperidinyl]propoxylbenzamidine, 1.39 g of 4-{3-[4~(3-
{4-[amino (butoxycarbonylimino)methyl]phenoxy}propyl)-1-
piperidinyl]propoxy}-N'~(butoxycarbonyl)benzamidine was
obtained as a white solid.

'H-NMR (CDCls) &: 0.95 (6H, t, J=7.3 Hz), 1.20-1.50 (9H,
m), 1.60-2.05 (12H, m), 2.45-2.54 (2H, m), 2.90-3.00
(2H, m), 3.99 (2H, t, J=6.6 Hz), 4.06 (2H, t, J=6.3
Hz), 4.16 (4H, t, J=6.8 Hz), 6.88-6.96 (4H, m), 7.82-
7.88 (4H, m).

[0099]

Example 3-2

Into a solution of 1.82 g of butyl 4-
nitrophenyl carbonate in 15 mlL of N,N-
dimethylformamide, 1.50 g of 4-{3-{4-(3-{4-

[amino (imino)methyl]phenoxyl}propyl) -1-
piperidinyl]propoxy}benzamidine was added at room

temperature, and the solution was stirred at the same
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di met hyl formam de, 1.50 g of 4-{3-[4-(3-{4-

[ am no(i m no) net hyl ] phenoxy} propyl)-1 20

pi peri di nyl ] propoxy}benzam di ne was added at room
tenperature, and the solution was stirred at the sane
59 tenperature for 2 hours. Chloroformand water were
added to the reaction mxture. The organic |ayer was
separated, washed tw ce mﬁég a 5% pot assi um car bonat e
aqueous solution and with saturated sodi um chl ori de

SR ol 1§H5§533| Y
gnhyd?%%r%m%%]feg]um su fatée{ﬁ(%lo?féc}gv\‘égglty So1ventor®

RRIREA It DY h el VRRAIAIIP hiUtdEle [ eduLLd, R AS8Y & vy Sras
obtai ned residue was purified by a silica gel ‘col um

Glparaltegr, apasHerl usiilce Ghltdr of FyngEidanalr4abborEte

10 obtained solid substance was dissolved in

alafueoofso sl utiashecthd wiideh Wi tdatanrogqedtastiudnchloride

carbonat e agueous solution and with a saturated

sqtiegmsc Islodritdena guemes s istd it ,i @amds uhciesss ioved 1y , arandirous

dri ed over anhydrous magnesiumsulfate. After
PegHisAYM el @It@entfwor@de\mbcﬁ@twetm vretavarleduc ed
pressure, 1.39 of {3

FX&PH&@B&P&Wo ﬁ;ﬂ@rﬁ%ﬁ{a)ﬂﬁwq%heﬁé}@}o&wﬂw 1-
p|pe%%%{§%ﬁ]%ro§%§¥%%§@é but ycarbgle)benzanaggng
XA
%,%Hﬁ‘l%ng 's@)leH%xg é 8xge( %H’s % s‘%ﬁg%d H%) ’chﬁo&%f(oﬁ

washed twice with a 5% potassium carbonate aqueous
solution and with a saturated sodium chloride aqueous
solution successively, and dried over anhydrous
magnesium sulfate. After removing the solvent by
evaporation under reduced pressure, 1.39 g of 4-{3-[4-
(3-{4-

[amino (butoxycarbonylimino)methyl]phenoxy}propyl)-1-
piperidinyl]lpropoxy}-N'-(butoxycarbonyl)benzamidine was
obtained as a white solid.

'"H-NMR (CDCl3) &: 0.95 (6H, t, J=7.3 Hz), 1.20-1.50 (9H,
m), 1.60-2.05 (12H, m), 2.45-2.54 (2H, m), 2.90-3.00
(2H, m), 3.99 (2H, t, J=6.6 Hz), 4.06 (2H, t, J=6.3
Hz), 4.16 (4H, t, J=6.8 Hz), 6.88-6.96 (4H, m), 7.82-
7.88 (4H, m).
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7.88 (4H, m. 60 [0100] Exanple 4 NH HN O ~ ~ 2 NH2
----- IN )11~ 00 ""Y HN2 NH2 Into a solution of
1.82 g of isobutyl 4- nitrophenyl carbonate in 15 nL
of N, N dinethylformam de, 1.50 g of 4-{3-[4-(3-{4 5
[ am no(i m no) net hyl ] phenoxy} propyl ) - 1-
pi peri di nyl ] propoxy}benzam di ne was added at room
tenperature, and the solutign was left reacting at the
same tenperature for 17 hofifs. Chl orof orm and wat er
wan@ogdded to the reaction m xture. The organi c | ayer
10 was separated, washed with water, a 5% potassi um
exRNat @ aqueous sol ution and a saturated sodi um
chl ori de aqueous sol uti on successively, and dried over
anhydrous magnesi um sul fate, followed by sol vent
r gpvaL_ by evapor g |on under reduaﬁd pressure. The 15
j s a silica gel colum
.graphy ( A or Nuiret hanol =4: 1) . The
obt ai ned residye was di ssol ved in chl orof orm washed
Wi th a 5% pot agsi um car bonat e agqueous sol uti on d a

s&ur&e&ﬁ?' ri de aqueeds sol utio 0
/\ﬂ\@/\/\o @ )
H,N NH,

Into a solution of 1.82 g of isobutyl 4-

nitrophenyl carbonate in 15 mL of N,N-
dimethylformamide, 1.50 g of 4-{3-[4-(3-{4-

[amino (imino)methyllphenoxy}propyl)-1-
piperidinyl]propoxylbenzamidine was added at room
temperature, and the solution was left reacting at the
same temperature for 17 hours. Chloroform and water
were added to the reaction mi%ture. The organic layer
was separated, washed with water, a 5% potassium
carbonate aqueous solution and a saturated sodium
chloride aqueous solution successively, and dried over
anhydrous magnesium sulfate, followed by solvent
removal by evaporation under reduced pressure. The
obtained residue was purified by a silica gel column
chromatography (eluent; chloroform:methanol=4:1). The
obtained residue was dissolved in chloroform, washed
with a 5% potassium carbonate aqueous solution and a
saturated sodium chloride aqueous solution
successively, and dried over anhydrous magnesium

sulfate. After removing the solvent by evaporation
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20 successively, and dried over anhydrous magnesi um
sul fate. After renoving the solvent by evaporation 61
under reduced pressure, 1.43 g of 4-{3-[4-(3-{4-

[ am no(i sobut oxycar bonyl i m no) nmet hyl ] phenoxy} propyl )-1

pi peri di nyl ] propoxy}-N - (i sobut oxycar bonyl ) benzam di ne

was obtained as a white sc%gd. 5 "H NWR (CDC13) 8:
0.99 (12H, d, J=6.8 Hz), 0-1.45 (5H, m, 1.55-2.12

: 6+ H, 3 2 — 3.94
ﬁﬁ@@r ?Edg%eg e?%u&%b lgEB %;%Q‘4 {%QA? W3£q%6 (2H

i63kﬂb)1t§ r@o&l&ﬁ*ﬂdﬁetlh@%@c 1) -1-
ggm[glolf Forﬁu?gglon g&awpfé 1 g ﬁ% OP tggﬂgﬁﬁ%%und

pbpakmddnwﬂ]Exaﬁpkq}}N'&ﬂdsb&u@o&@dﬂﬁ@o@@ﬂoWamwaﬁidlne

were added to 1.8 L of water for injection. The pH

was abtasned Bs 4 bhit® Ispdridchl oric acid. After

di ssol ving the conpound, water for |nject|on was

MR t 6CRgke B: L0 'ﬁ?e (1§é1,utd,oﬁ=\ﬁa§ Hd)t.erded Otir.difgh
a_menbrane filter and 100 nL of the

655alﬁéd %oﬁéf?oﬁzmééoﬂvlméd gndG‘geéﬁedzﬁn 8 r arp30e

3°0fle Bhe: e ot Sos g Br oRE-Eoktpoand- %tahfﬁﬂﬁ’e‘%'f‘.’he
T8 3002 ?%F??— 21 17 ndBePt fEose S BPage 055 (Rt
g@gbu5.351Q§H’A&§hl Kasei Chem cals Corp.), 0.6
[0101]
Formulation Example 1

100 mg of the compound obtained in Example 1
and 18 g of sodium chloride were added to 1.8 L of
water for injection. The pH was adjusted to 4 by
hydrochloric acid. After dissolving the compound,
water for injection was added to make 2 L. The
solution was filtered through a membrane filter of 0.22
pum, and 100 mL of the obtained solution was filled and
sealed in an ampule to obtain an injection.
[0102]
Formulation Example 2

The mixture of 500 mg of the compound
obtained in Example 1, 350 mg of lactose, 250 mg of
corn starch and 400 mg of crystalline cellulose (trade
name: Ceolus PH101, Asahi Kasei Chemicals Corp.), 0.6
mL of a 5% hydroxypropylcellulose aqueous solution and
water were added, and the mixture was kneaded. The

obtained mixture was dried at 60°C and admixed with 100
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mL of a 5% hydroxypropyl cel | ul ose aqueous sol uti on and
wat er were added, and the m xture was kneaded. The
obt ai ned m xture was dried at 60C and adm xed with 100
62 ng of crospovidone (trade nane: Kollidon CL,

BASF), 100 ng of |ight anhydrous silicic acid and 20
nmg of nmagnesium stearate. A tablet with a

round- shaped and the dianﬁéer of 8 nm was obt ai ned by
conpressing 175 ng 5 of t m xture. [0103]

Ry B4 i p e & e a?é&élﬂ ‘i‘gzog{)li%%ql Oprggsk? 1 kPO

conpound obtained in Exanp mg of 1'act

30 o1 18fgh t1 A r#Qidr oAl i B8 8 Pfari 0 mg of
hydr oxypr opyl cel | ul ose aqueous sol uti on and water were

achdhechs iand stea ravd.ur @ tsas doneaded.a Thaimebisidird and
m xture was dried at 60C and adm xed with 70 ng of

¢hes poeinedree (Off 8deunarmes, dkaldiinden bGL ,cdddSfe)ss it IMp mg
of crystalline cellulose 15 (trade nane: Ceol us PH302,
Afafhekadeitudiser cal s Corp.) and 20 ng of magnesi um
stearate. Into a gelatin capsule Type 3, 150 ng of

t{Re Oilxt ure was filled to obtain the encapsul at ed
fornul.ati.on. | NDUSTRI_AL APPLI CABI LI TY 20 [0104]
ESFPERGS o8 EFREPFSesent i nvention have a strong

ool LY R S F e i,

dbed inakety eRlph oS! 900 Ao otS9hdeclR AN BH9Ry of
corn starch, 0.6 mL of a 5% hydroxypropylcellulose
agqueous solution‘and water were added, and the mixture
was kneaded. The obtained mixture was dried at 60°C and
admixed with 70 mg of crospovidone (trade name:

Kollidon CL, BASF), 180 mg of crystalline cellulose
(trade name: Ceolus PH302, Asahi Kasei Chemicals Corp.)
and 20 mg of magnesium stearate. Into a gelatin
capsule Type 3, 150 mg of the mixture was filled to

obtain the encapsulated formulation.

INDUSTRIAL APPLICABILITY
[0104]

Compounds of the present invention have a
strong activity against fungi including azole-agent-
resistant fungi, good oral absorption property and high

safety, and therefore are useful as antifungal agents.




63 CLAIMS 1. An_arylam dine derivative represented by
the general fornmula or a salt thereof: [Fornula 1]
OINR - /) ~/, 2 ~HN\ / ~ R 2 Hwherein RL and
R2 identically or differently represent an optionally
substituted C3_4 al kyl group. 2. The aryl am di ne
derivative or a salt thereof according to claiml,
wherein R1L and R2 represent_ identically a C3_4 alkyl
group. 3. 4-{3-[4-(3-{4-

[ am no( propoxycar bonyl i 'ﬁg@ﬁgthyl]phenoxy}propyl)-l-
pi peri di nyl ] propoxy}-N -{propoxycarbonyl)benzam di ne

Qr a salt ahhen ?Q%mléln% ﬁ%rb%a&%v%4regﬁesen ed bgyfyg

[anlno(lsopropoxycar onyl i m no) nmet hyl ] phenoxy} pro

%Eﬁte@@l' domuulBr @ROXY kalNt thereof:
i sopropoxycar bonyl ) benzam di ne or a salt thereof. 5.

4¥b3mbda( 31{4

[ am no(but oxycar bonyl i m no) net hyl | phenoxy} propyl ) - 1-
pi peridinyl ] propoxy}-N - (but oxycarbonyl)benzam di ne or
a salt uhereof 6. An antifungal agent conprisigng the

arylan1d| e =yative or alt there ac |n% to
any oRe-Q;f 010 @A/\ o—R

wherein R' and R? identically or differently represent
an optionally substituted C;3.4 alkyl group.

2. The arylamidine derivative or a salt thereof
according to claim 1, wherein R' and R? represent
identically a Ci3-4 alkyl group.

3. 4-{3-[4-(3-{4-

[amino (propoxycarbonylimino)methyl]phenoxy}propyl)-1-
piperidinyl]propoxy}-N'-(propoxycarbonyl)benzamidine or
a salt thereof.

4. 4-{3-[4-(3~-{4-

[amino (isopropoxycarbonylimino)methyl]phenoxyl}propyl) -
l-piperidinyl]propoxy}-N"'-
(isopropoxycarbonyl)benzamidine or a salt thereof.

5. 4-{3-[4-(3~-{4-

[amino (butoxycarbonylimino)methyl]phenoxy}propyl)-1-
piperidinyl]propoxy}-N'-(butoxycarbonyl)benzamidine or
a salt thereof.

6. An antifungal agent comprising the
arylamidine derivative or a salt thereof according to

any one of claims 1 to 5.




