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TITLE OF THE INVENTION

Azole compounds, Their Production and Use

. s ~. DESCRIPTION OF THE PRESENT INVENTION
l.wFieih'of the Invention

The present invention relates to azole compounds which
are useful as an antifungal therapeutic agent and a method
of manufacturing the same as well as the use thereof.
2. Prior Art

Various azole compounds exhibiting antifungal activity
have been reported (for example, EP0122056A1, EP0332387Al
énd EP0122693Al1).
| However, these azole compounds are not satisfactory as
'pharmaceutical agents in terms of antifungal activity, anti-
fungal spectrum, ad&erse reaction and the pharmacokinetics.

There haé been a demand for the compounds which exhibit
higher safety, better absorption in vivo and higher anti-
'fungal activity as an antifungal therapeutic agent.

SUMMARY OF THE INVENTION & .
The present invention relates to:

(1) a compound represented by the formula (I):
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have been reported (for exanple, EP0122056A1, EP0332387A1 and

EP0122693A1) . However, these azol e conpounds are not satisfactory as
pharmaceutical agents in terns of antifungal activity, anti- fungal
spectrum adverse reaction and the pharmacoki netics. There has been a
demand for the conmpounds which exhibit higher safety, better absorption in
viva and higher anti- fungal activity as an antifungal therapeutic agent.
SUMVARY tdFe THENG NVENTI ON The present invention relates to: (1)

a conpound represented hy the formula (I):
REPLACENVENTS EHEES@eepnd” described in (7) above in which the

second nitrcgen atom of the saturated cyclic amide group is
attached to a substituent,

(9) a compound described in (1) above in which A is a
3-substituted phenyl-2-oxo-l-imidazolidinyl group of the

formula:
O
_T)J\N__R4

; wherein R* is a substituted phenyl group,
(10) a compound described in (1) above in which A is a

4-substituted phenyl-2,5-dioxo-l-piperazinyl group of the

formula: -
A
N\
\\O

; wWherein R3 has the same meaning of R,

(11) a compound described in (1) above in which A is a
saturated cyclic amide group substituted with a substituted
phenyl group having 1 or 2 substituents selected from the
group consisting of a halogen atom, a halogenated C;_g alkyl

group and a halogenated Cj_g alkoxy group,
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!%' [err] , Wherein Ar is an optionally-substituted phenyl group;
and R2 are, the sane or different, a hydrogen atomor a |ower alkyl group,
or [err] and [err] may conbine together to form a | ower alkylene group; R3
is a hydrogen atomor an acyl group; Y is a nitrogen atomor a nethine
group; and Ais an :

(12) a compound described in (11) above in which the
substituent of the substituted phenyl group is a fluorine
atom, a fluorinated lower alkyl group or a fluorinated lower
alkoxy group,

(13) a process for preparing a compound of the formula
(I) described in (1) above or a salt thereof which comprises

reacting a compound represented by the formula (II):

r]
O,
/N
HoC—C—C —A (ID)
[
Ar R

; wherein Ar is an optionally-substituted phenyl group; Rl,
and R? are, the same or different, a hydrogen atom or a
lower alkyl group, or Rl and R2 may combine together to form
a lower alkylene group; and A is #n optionally-substituted
saturated cyclic amide group bonded through a first nitrogen
atom,

with a compound represented by the formula (III):

(DH (ID)

N

; wherein Y is a nitrogen atom or a methine group,
or a salt thereof to give a compound of the formula (I)
in which R3 is a hydrogen atom, if necessary followed by

treating with an acylating agent to obtain a compound of the
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!gbtionally substituted saturated cyclic am de group bonded through a first

nitrogen atom or a salt thereof, (2) a conmpound described in (1)
,above in which one of [err] and [err] is a hydrogen atom and another is a
| ower al kyl group, (3) a conpound described in (1) above in which Y
Is a nitrogen atom (4) a conpound described in (1) above in which
Ar is a hal ogen-substituted phenyl group, (5) a conpound descri bed

in (4) savmlia @hj chnAvhishar3phengh geeup grdhdjtuted with 1 or 2

fluorine atons, (6) a conpound described in (1) above in which Ais a

five- or six-mbhbeaeprsaessafeﬂ pyebaciag dc aprpound of tHe)farmabmound
described in (1) above in which Ais a .
(I) described in (9) above or a salt thereof which comprises

reducing a compound represented by the formula (I'):

O
Yo |
( N—CH2—C

N—] |

, wherein Ar is an optionally-substituted phenyl group; rl

i
<|: A (I)
R

and R2 are, the same or different, a hydrogen atom or a
lower alkyl group, or Rl and R2 may combine together'to form
a lower alkylene group; R3 is a hydrogen atom or an acyl
group; Y is a nitrogen atom or a methine group; and A" is a
3-substituted phenyl-z-oxo—z,B-Q}bydro-;H-imidazol-l-yl
group, or a salt thereof, and

(15) an antifungal agent which comprises a compound
(I) described in (1) above or a pharmaceutically acceptable

salt thereof, excipient and/or carrier.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

'Exaﬁples of the substituents for the optionally-substi-
tuted phenyl group represented by Ar in the formulae (I),
(II) and (I’) are a halogen (for example, fluorine, chlo-
rine, bromine or iodine), a halogenated lower (Cj_jz) alkyl
group, a halogenated lower (Cl_4j alkoxy group, a lower

(Ci.4) alkylsulfonyl group and a halogenated lower (Cj_4)

5
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Psat ur at ed cyclic am de group having a second nitrogen atom
3 in the ring, (8) a compound described in (7) above in which the
second nitrogen atom of the saturated cyclic amde group is attached to a
substi tuent, (9) a conpound described in (1) above in which Ais a
3-substituted phenyl -2-o0xo-1|-imdazolidinyl group of the fornula:

alkylsulfonyl group. Preferably, the substituent is a
halogen (for example, fluorine, chlorine, bromine or iodine)
and, particularly preferably, it is fluorine. Numbers of
the substituents are preferably from 1 to 3 and, more pref-
erably, 1 or 2.

Examples of Ar are a halogenophenyl group, a halogenated
lower (Cj_4) alkylphenyl group, a halogenated lower (Cj_4)
alkoxyphenyl group, a lower (C;_4) alkylsulfonylphenyl group
and a halogenated lower (Cj_4) alkylsulfonylphenyl group.

0 In the above, examples of the halogenophenyl groups are
2,4-difluorophenyl, 2,4-dichlorophenyl, 4-chlorophenyl, 4-
fluorophenyl, 2-chlorophenyl, 2-fluorophenyl, 2-fluoro-4-
chlorophenyl, 2-chloro-4-fluorophenyl, 2,4,6-trifluorophenyl
and 4-bromophenyl.

5 Examples of the halogenated™lower (C;_4) alkylphenyl
groups are 4-trifluoromethylphenyl group and the like.

Examples of the halogenated lower (C;.4) alkoxyphenyl
groups are 4-trifluoromethoxyphenyl, 4-(1,1,2,2-tetrafluoro-
ethoxy)phenyl, 4-(2,2,2-trifluoroethoxy)phenyl, 4-(2,2,3,3-

0 tetrafluoropropoxy)phenyl and 4-(2,2,3,3,3-pentafluoro~

propoxy)phenyl.

Examples of the lower (Ci_4) alkylsulfonylphenyl groups
are 4-methanesulfonylphenyl and the like.

Examples of the halogenated lower (C;_4) alkylsulfonyl-
phenyl groups are 4-(2,2,2-triflucroethanesulfonyl)phenyl,

4-(2,2,3,3-tetrafluoropropanesulfonyl)phenyl and 4-
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[“ .1¢ , Wherein [err] is a substituted phenyl group, (10) a
C npound described in (1) above in which Ais a 4-substituted

phenyl - 2, 5- di oxo- | - pi perazi nyl group of the fornula: [err]

wherein [err] has the sanme neani ng of R4. (11) a conpound descrlbed in
(1) above in which Ais a saturated cyclic am de group substituted with a
substituted phenyl group having 1 or 2 substituents selected fromthe

(2,2,3,3,3-pentafluoropropanesulfonyl)phenyl.

Preferred Ar is a phenyl group which is substituted
particularly with 1 or 2 halogens such as 2,4-difluoro-
phenyl, 2,4-dichlorophenyl, 4-chlorophenyl, 4-fluorophenyl,
2-chlorophenyl, 2Qfluorophenyl, 2-fluoro-4-chlorophenyl, 2-
chloro-4-fluorophenyl and 4-bromophenyl and, among which 4-
fluorophenyl, 2-fluorophenyl and 2,4-difluorophenyl are
especially preferred.

Examples of the lower alkyl groups represented by Rl or
R2 in the formulae (L), (II) and (I‘) are straight chain or
branched alkyl groups having 1 to 4 carbon atoms such as
nethyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl
and tert-butyl and, among which methyl is preferred. Pre-
ferred combinations of R and R2 are hydrogen and

5 hydrogen; hydrogen and methyl; or methyl and methyl.
Examples of the lower alkylene groups formed by connection
of Rl and R? are straight lower (C,_4) alkylene groups such
as ethylene, propylene and butylene and, amdng which
ethylene is preferred.

} Among them, it is preferable that one of R! and R? is a
hydrogen atom and the other is a methyl group.

Examples of the acyl groups represented by R3 in the
formulae (I) and (I’) are acyl groups derived from organic
carboxylic acids such as an. alkanoyl group, preferably that

} with 1-7 carbon atoms (e.g., formyl, acetyl, propionyl,
butyryl, isobutyryl, pentanoyl, hexanoyl or heptanoyl),

particularly preferably that with 1-3 carbon atoms; an

7
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&ﬁgroup consisting of a halogen atom a halogenated [err] alkyl group and a
hal ogenated [err] al koxy group, 4 (12)

aconmpound described in (11) above in which the substituent of the
substi tuted phenyl group is a fluorine atom a fluorinated |ower alkyl

group or a fluorinated | ower al koxy group, (13) a process for
preparing a conpound of the fornula (l) described in (1) above or a salt
t her eof which conpri ses reacting a conpound represented by the fornula

(ll):aﬂfaégrbonyl group, preferably that with 7-15 carbon atoms
(e.g., benzoyl or naphthalenecarbonyl), particularly prefer-
ably that with 7-11 carbon atoms; an alkoxycarbonyl group,
preferably that with 2-7 carbon atoms (e.g., methoxy-

~carbonyl, ethoxycarbonyl, propoxycarbonyl, isopropoxy-
carbonyl, butoxycarbonyl, isobutoxycarbonyl, sec-butoxy-
carbonyl or tert-butoxycarbonyl), particularly preferably
that with 2-4 carbon atoms; an aryloxycarbonyl group, pref-
erably that with 7-15 carbon atoms (e.g., phenoxycarbonyl),
particularly preferably that with 7-11 carbon atoms; an
aralkylcarbonyl group, preferably that with 8-20 carbon
atoms (e.g., benzylcarbonyl, phenethylcarbonyl, phenyl-
propylcarbonyl or naphthylethylcarbonyl), particularly
preferably that with 8-14 carbon atoms. Those may be sub-

; stituted with suitable one to th¥ee substituent(s). Exam-

ples of suitable substiﬁuents'are an optionally-halogenated

lower alkyl group, an aryl group and.a halogen.

Preferably, the above acyl groups are those which can
be hydrolyzed in vivo. Specific examples thereof are
formyl, acetyl, benioyl and benzylcarbonyl.

The saturated cyclic amide group in the optionally-
substituted saturated cyclic amide group bonded through a
nitrogen atom represented by A in the formulae (I) and (II)
is preferably a saturated heterocyclic group which has one
to three nitrogen atoms and may have one oxygen or sulfur

atom in a ring represented by a formula:
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iLEF;’VV\/nerein Ar is an optionally-substituted phenyl group; [err] and [err]
are, the sane or different, a hydrogen atomor a |ower alkyl group, or
[err] and R2 nay conbine together to form a |ower al kylene group; and Ais
an optional ly-substituted saturated cyclic am de group bonded through a
first nitrogen atom wth a conpound represented by the fornmula (111):
[err] , Wherein Yis a nitrogen atomor a nethine group, or a salt
thereof to give a conpound of the formula (1)

Q
W=

The above-mentioned saturated cyclic amide groups are a
four- to eight-membered cyclic groups and, preferably, a
five- or six-membered cyclic group. Examples of such
saturated cyclic amide groups are 2-oxo-l-imidazolidinyl,
S-oxo-l-imidazolidinyl, 2-0oxo-1l-pyrrolidinyl, 3-oxo-2-pyra-
zolidinyl, 2-oxo-l-piperazinyl, 2-oxo-l-piperidinyl, 3-
oxomorpholino and 2-oxo-l-perhydropyrimidinyl.

It is particularly preferred that the saturated cyclic
amide group has two nitrogen atoms in the ring. Examples of
such saturated cyclic amide groups are 2-oxo-l-imidazolidi-
nyl, 2-oxo-l-piperazinyl and 2-oxo-l-perhydropyrimidinyl.

Examples of the substituents in the saturated cyclic
amide group represented by A are an oxo group, a halogen
(for example, fluorine, chlorine, bromine or iodine), an
aliphatic hydrocarbon group which may be substituted, an
aromatic hydrocarbon group which may be substituted and an
aromatic hetero cyclic group which may be substituted. The
number of substituents in the saturated cyclic amide group
is 1 to 3, preferably 1 or 2.

In case where the substituents in the saturated cyclic

amide group represented by A is the optionally substituted
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,'Mhich R3 is a hydrogen atom if necessary followed by treating with an
~acyl ating agent to obtain a conpound of the

5 formula (I) in which R3 is an acyl group, (14) -a process for
preparing a conpound of the fornmula (I) described in (9) above or a salt
t her eof which conprises - reduci ng a conpound represented by the fornul a

(1'): [err]

aliphatic hydrocarbon group, examples of the aliphatic
hydrocarbon groups are alkyl, cycloalkyl, alkenyl and alky-
nyl.

Examples of such alkyl groups are straight chain or
branched alkyl groups having 1 to 12 carbon atoms such as
methyl, ethyl, n-propyl, isopropyl; n-butyl, isobutyl, sec-
butyl, tert-butyl, heptyl, octyl, nonyl, decyl and dodecyl,
among which lower alkyl groups having 1 to 4 carbon atoms
(e.g., methyl, ethyl, n-propyl isopropyl, n-butyl, isobutyl,
sec-butyl or tert-butyl) are preferred.

Examples of the cycloalkyl groups are cycloalkyl groups
having 3 to 8 carbon atoms such as cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl and cyclooctyl, among
which cycloalkyl groups having 3 to 6 carbon atoms (e.qg.,

; cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl) are
preferred.

Examples of the alkenyl groups are alkenyl groups
having 2 to 4 carbon atoms such as vinyl, propenyl and
butenyl, among which alkenyl groups having 2 to 3 carbon
atoms (e.g., vinyl or propenyl) are preferred.

Examples of the alkynyl groups are alkynyl groups
having 2 to 4 carbon atoms such as-ethynyl, propynyl and
butynyl, among which alkynyl groups having 2 to 3 carbon
atoms (e.g., ethynyl or propynyl) are preferred.

In case where the substituents in the saturated cyclic
amide group represented by A is the optionally substituted

aromatic hydrocarbon group, examples of the aromatic hydro-

10
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~wherein Ar is an optionally-substituted phenyl group; and R2 are, the
sanme or different, a hydrogen atomor a |ower alkyl group, or [err] and
[err] may conbine together to form a |ower al kylene group; R3is a

- hydrogen atomor an acyl group; Y is a nitrogen atomor a nethine group;

and A" is a 3-substituted phenyl -2-oxo0-2, 3-di hydro-| Hi m dazol - 1-yl
group, or a salt thereof, and (15) an antifungal agent which
conprises a conpound (I) described in (1) above or a pharnaceutically

oD Bt P S L SR8 campon REAED
;g[n{]r%x%maldﬁ/ DS dy1 §H0E8s PRREYLRERQYD hEPHeRSA!, e%l@he%fy' n the
lyl, anthryl and indenyl, among which aryl groups having 6
to 10 carbon atoms (e.g., phenyl or naphthyl) are preferred.

In case where the substituents in the saturated cyclic
anmide group represented by A is the optionally substituted
arométic heterocyclic group, examples of the aromatic
heterocyclic groups are aromatic heterocyclic groups having
at least one hetero atom selected from a nitrogen atom, a
sulfur atom and an oxygen atom. The aromatic heteraocyclic
groups may be condensed with a benzene ring, five-membered
heterocycle or six-membered heterocycle. Examples of the

aromatic heterocyclic groups are aromatic heterocyclic

'groups such as imidazolyl, triazolyl, tetrazolyl, pyrazolyl,

5 pyridyl, thiazolyl, thiadiazolyX, thienyl, furyl, pyrrolyl,

pyrazinyl, pyrimidinyl, oxazolyl and isoxazolyl, and con-
densed aromatic heterocyclic group such as benzimidazolyl,
imidazopyrimidinyl, imidazopyridihyl, imidazopyrazinyl,
imidazopyridazinyl, benzothiazolyl, quinolyl, isoquinolyl,
quinazolinyl and indolyl, among which five- or six-membered
aromatic heterocyclic groups having 1 to 3 hetero atoms
optically selected from a nitrogen atom, a sulfur atom and
an oxygen atom (e.g., imidazolyl, triazolyl, thiazolyl,
thiadiazolyl, thienyl, furyl, pyridyl or pyrimidinyl) are
preferredr

Examples of the substituents in the optionally substi-

11
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!!!;3 and (1') are a halogen (for exanple, fluorine, chlo- rine, "Bbronine or
®iodine), a halogenated [ower [err] alkyl group, a halogenated |ower [err]
“al koxy group, a lower [err] alkylsulfonyl group and a hal ogenat ed | ower
[err] ' 6 al kyl sul fonyl group.
Preferably, the substituent is a halogen (for exanple, fluorine, chlorine,
brom ne or iodine) and, particularly preferably, it is fluorine. Nunbers

of LIS e ESLEEal K ALatunig Beap SPCRATEPaY. 1
substituted aromatic heterocyclic group are a hydroxy group,
optionally esterified carboxy group (e.g., alkoxycarbonyl
groups having 1 to 6 carbon atoms such as carboxy, methoxy-
carbonyl, ethoxycarbonyl and butoxycarbonyl), nitro group,
amino group, acylamino group (e.g., alkanoyi amino groups
having 1 to 10 carbon atoms such as acetylamino, propionyl-
amino and butyrylamino), alkylamino group which is mono- or
di- substituted with alkyl group having 1 to 10 carbon atoms

f (e.g., methylamino, dimethylamino, diethylamino or dibutyl-
amino), optionally substifuted five- or six-membered hetero-
cyclic group (e.g., pyrrolidinyl, morpholino, piperidino,
pirazolydinyl, perhydroazepinyl, piperazinyl, 4-benzyl-
piperazinyl, 4-acetylpiperazinyl, 4-(4-trifluoromethoxyphe-

5 nyl)-l~piperazinyl, 4-[4-(1,1,2,%7tetra£luoroethoxy)phe-
nyl]-l-piperazinyl, 4-[4-(2,2,3,3-tetrafluoropropoxy)phe-
nyl]-l-piperazinyl, 4-[4-(2,2,2-trifluoroethoxy)phenyl]-1-
piperazinyl, 4-{4-(2,2,3,3,3-pentafluoropropoxy)phenyl]-1l-
piperazinyl or 4-(4-trifluoromethylphenyl)-l-piperazinyl),
alkoxy group having 1 to 6 carbon atoms (e.g., methoxy,
ethoxy or butoxy), halogen atom (e.g., fluorine, chlorine or
bromine), halogeno C;_; alkyl group (e.g., trifluoromethyl,
dichloromethyl or trifluorcethyl), halogeno C;_g alkoxy
group (e.g., trifluoromethoxy, 1,1,2,2-tetrafluoroethoxy,
2,2,2=-trifluorcethoxy, 2,2,3,3-tetrafluoropropoxy,
2,2,3,3,3-pentafluoropropoxy., 2,2,3,3,4,4;5,5-octafluoropen-
toxy or 2-fluoroethoxy), oxo group, thioxo group, mercapto

12
This Sheet Hag

I




hhb@ggwhjﬁa—

:
|
' C
Hf
1d
k
xa
-1
- (
- (

r]

yl

np
r
2
2

[err] al kyl phenyl group, a hal ogenated | ower [err] al koxyphenyl

a lower [err] alkylsulfonyl phenyl group and a hal ogenated | ower
al kyl sul f onyl phenyl group. In the above, exanples of the
ogenophenyl groups are 2,4-difluorophenyl, 2,4-dichlorophenyl,

hl or ophenyl, 4- fluorophenyl, 2-chlorophenyl, 2-fluorophenyl,

| uor o- 4- chlorophenyl, 2-chl oro-4-fluorophenyl, 2,4,6-trifluorophenyl
4- bronophenyl Exanpl es of the hal ogenated | ower [err]

%O%Eﬂef%]ﬁ_ ogena? e#?%euﬂéfméhy ?gg%% Q&;@, ag:;bgltﬁog% alrdeke
! U%{ %rg{lhé}i%)h lém(& éri@&t&fﬁh%')u%%yl%m

uoroethoxy phenyl , , 3~ tetrafluoropropoxy)phenyl and

, ,3ﬁ%é&ﬂ&”lEﬂélsﬁéarb§ﬁ0&@6M§pb60§L, nmethanesulfonyl, ethane-

sulfonyl or butanesulfonyl) and alkanoyl group having 1 to
10 carbon atoms (e.g., acetyl, formyl, propionyl or
butyryl). |

Among the substituents in the saturated cyclic amide
group represented by A, optionally substituted aliphatic
hydrocarbon group, optionally substituted aromatic hydro-
carbon group and optionally substituted aromatic hetero-
cyclic group are preferably attached to a nitrogen atom
which constitutes the broken line part in the ring of the
above-mentioned saturated cyclic amide group.

Preferred examples of A are an unsubstituted saturated
cyclic amide group, a saturated ¢yclic amide group substituted
with an oxo group, a saturated cyclic amide group substituted
with a halogenophenyl group, a saturated cyclic amide group
substituted with halogenophenyl and oxo groups, a saturated
cyclic amide group substituted with halogenated (Cj_g)
alkylphenyl, a saturated cyclic amide group substituted with
halogenated (C;.g) alkylphenyl and oxo groups, a saturated
cyclic amide group substituted with a halogenated (C;_g)
alkoxyphenyl, and a saturated cyclic amide group substitﬁted
with halogenated (Cj_g) alkoxyphenyl and oxo groups.

Examples of the unsubstituted saturated cyclic amide

groups referred to hereinabove are 2-oxo-~l-imidazolidinyl,

13
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| es of the |lower [err] alkylsul fonyl phenyl groups are

t hanesul f onyl phenyl and the |ike. Exanpl es of the hal ogenated
ower [err] al kyl sul fonyl- phenyl groups are
4-(2,2,2-trifluoroethanesul fonyl)phenyl,

4-(2, 2, 3, 3- tetrafluoropropanesulfonyl)phenyl and 4-

57 (2, 2 3, 3, 3-pent af |l uor opr opanesul f onyl ) phenyl . Preferred Ar is a

DTV, 05 Ey gk S1sIn VR AT 4 ko0 agen suen
1 Tioaphenn, 2 T atlsilps goblinnged 1 o ophen.
oxomorpholino and 2-oxo-l-perhydropyrimidinyl.

Examples of the saturated cyclic amide groups substi-
tuted with an oxo group are 2,45dioxo-1-imidazolidinyl,
2,5-dioxo~l-imidazolidinyl, 2,4-dioxo-l-pyrrolidinyl, 3,5-
dioxo-2-pyrazolidinyl, 2,3-dioxo-l-piperazinyl,
2,5-dioxo-l~piperazinyl and 2,3-dioxo-l-piperidinyl.

Preferably, the above-mentioned unsubstituted saturated
cyclic amide group and saturated cyclic amide group substi-
tuted with an oxo group further contain a nitrogen atom in
the ring in éddition to a nitrogen atom bonding to a carbon
bearing Rl and R2. The additional nitrogen atom preferably
bonds to a substitutent such as a halogenophenyl group, a
§ halogeno C;_g alkylphenyl group_?nd a halogeno Cy_g

alkoxyphenyl group as described below.

Examples of the saturated cyclic amide groups substi-
tuted with a halogenophenyl group are 3-halogenophenyl-2-
oxo-l-imidazolidinyl, 3-halogenophenyl-2-oxo-l-pyrrolidinyl,
4-halogenophenyl-2-oxo-l-piperazinyl and 4-halogenophe-
nyl-2-oxo-l-piperidinyl, among which 3-halogenophenyl-2-
oxo-l-imidazolidinyl is preferable.

Examples of the saturated cyclic amide groups substi-
tuted with halogenophenyl and oxo groups are 3-halogencphe-
nyl-2,4-dioxo-1l-imidazolidinyl, 3-halogenophenyl-2,4-dioxo-
l-pyrrolidinyl, 4-halogenophenyl-2,5-dioxo~l-piperazinyl,
4-halogenophenyl-2, 3-dioxo-l-piperazinyl and 4-halogenophe-

14 _
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rophenyl, 2-fluorophenyl and 2, 4-difl uorophenyl are especially b
Fef erred. Exanpl es of the |ower al kyl groups represented by [err] or

2 in the fornmulae (1), (Il) and (1') are straight chain or branched al kyl
.groups having 1 to 4 carbon atons such as nethyl, ethyl, propyl,

| sopropyl, butyl, isobutyl, sec-butyl and tert-butyl and, anong whi ch
methyl is preferred. Pre- ferred conbinations of [err] and R2 are hydrogen
and hydrogen; hydrogen and nethyl or met hyl and nethyl. Exanples of the i
il over alkyl gng ;g séJ Orl?h ehh g I are straight
IowernP’%r)é %alﬁyleﬁg' gﬁ%?géu h ' as et yle'hée)lfl %rép%o flo % rn{y]’[ylene and,
fanmong

mxeundlmeazmmﬁrgflr em-halogeﬁagnengmem, sl-alloscdmef erabl e that
=one og [er and [err] is a drogen atom and the other is a nmethyl group.

! . plperaZLnyl and 4- halogenophenyl -2,3-dioxo-l-piperazinyl are

pgeferable.

: Examples of the saturated cyclic amide groups substi-
tuted with a halogenated (C;._g) alkylphenyl are 3-halogenat-
ed (Ci.g) alkylphenyl-2-oxo-l-imidazolidinyl, 3-halogenated
(C1-6) alkylphenyl-z-oxo-1-pyrrelidinyl, 4-halogenated (C;_
g) alkylphenyl-2-oxo-l-piperazinyl and 4-halogenated (Cj_g)

P

alkylphenyl-2-oxo~l-piperidinyl, among which 3-halogenated
(C1-6) alkylphenyl-z-oxo-l-imidazolidinyl is preferable.

Examples of the saturated cyclic amide groups substi-
tuted with halogenated (Cj_g) alkylphenyl and oxo groups are
3-halogenated (C;_g) alkylphenyl-2,4-dioxo-l-imidazolidinyl,
; 3-halogenated (C1.g) alkylphenyl-=2,4-dioxo-1-pyrrolidinyl,
l 4-halogenated (C;_g) alkylphenyl-2,5-dioxo-l-piperazinyl,
4-halogenated (C;_g) alkylphenyl-2,3-dioxo-l-piperazinyl and
4-halogenated (C;_g) alkylphenyl-2,3-dioxo-l-piperidinyl,
among which 3-halogenated (C;_g) alkylphenyl-2,4-dioxo-1-
imidazolidinyl, 4-halogenated (Cj_g) alkylphenyl-2,5-dioxo-
l-piperazinyl and 4-halogenated (C;_g) alkylphenyl-2,3-
dioxo~-l-piperazinyl are preferable.

Examples of the saturated cyclic amide groups substi-
‘tuted with halogenated (C;_g) alkoxyphenyl are 3-halogenated
(C1-) alkoxyphenyl-2-oxo-l-imidazolidinyl, 3-halogenated
(C1-5) alkoxyphenyl;2-oxo-1-pyrrolidinyl, 4-halogenated

15
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fnpl es of the acyl groups represented by R3 in the fornulae (1) and (1)
‘e acyl groups derived fromorganic carboxylic acids such as an al kanoyl
group, preferably that wth 1-7 carbon atons (e.g., fornyl, acetyl,
propi onyl, butyryl, isobutyryl, pentanoyl, hexanoyl or heptanoyl),
particularly preferably that wth 1-3 carbon atons; an
| 8 aryl carbonyl group, preferably that wwth 7-15 carbon atons (e.g
benzoyl , or p Qny ~pakt i r rg- with 7-11
car bon g?bﬁg? gﬁﬁgkgggsgg?bgngkog?ogé?%&%%éné?ggﬁfiﬁmgé%é¥ ﬁg?édcarbon
at 05 (fef. ) "@LROXYphenyl-2-oxo-1-piperidinyl, among which 3-

halogenated (Cj_g) alkoxyphenyl-2-oxo-l-imidazolidinyl is

preferable.

Examples of the saturated cyclic amide groups substi-

tuted with halogenated (C;._g) alkoxyphenyl and oxo groups

are 3-halogenated (Cj_g) alkoxyphenyl-2,4-dioxo-l-imidazoli-

s s AR SR O
AP

dinyl, 3-halogenated (C;_g) alkoxyphenyl-2,4-dioxo-l-pyrro-
lidinyl, 4-halogenated (C;_g) alkoxyphenyl-2,5-dioxo-1-

PN

piperazinyl, 4-halo§enated (Cl_s) alkoxyphenyl-2,3-dioxo-1~
piperazinyl and 4-halogenated (Cy_g) aikoxyphenyl-2,3-
‘dioxo-l-piperizinyl , among which 3-halogenated (C;_g)
alkoxyphenyl-2,4-dioxo-1-imidazolidinyl, 4-halogenated (C;_

1 6) alkoxyphenyl-2,5-dioxo-l-piperazinyl and 4-halogenated

LY4

(C1.g) @lkoxyphenyl-2,3-dioxo-l-piperazinyl are preferable.

More preferred examples of A are a saturated cyclic
amide group substituted with a halogenophenyl group, a
saturated cyclic amide group substituted with halogenophenyl
and oxo groups, a saturated cyclic amide group substituted
‘ with a halogenated (Cj_g) alkylphenyl, a saturated cyclic
' amide group substituted with halogenated (C;_g) alkylphenyl
and oxo groups, a saturated cyclic amide group substituted
with a halogenated (C1.g) alkoxyphenyl and a saturated
cyclic amide group substituted with halogenated (Ci1-8)
alkoxyphenyl and oxo groups.
‘Most preferred examples.of A are 3-halogenophenyl-2-
Ox0-1~-imidazolidinyl (e.g., 3-(2,4-difluorophenyl)-2-
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*bonyl , et hoxycarbonyl, propoxycarbonyl, isopropoxy- carbonyl,

fut oxycar bonyl , isobutoxycarbonyl, sec-butoxy- carbonyl or
‘ert-butoxycarbonyl), particularly preferably that with 2-4 carbon atons;
tan aryl oxycarbonyl group, pref- erably that with 7-15 carbon atons (e.g.,
phenoxycarbonyl ), particularly preferably that with 7-11 carbon atons; an
‘ar al kyl carbonyl group, preferably that with 8-20 carbon atons (e.g.,
benzyl carbonyl, phenethyl carbonyl, phenyl- propyl carbonyl or

napht hyl &1 fWifed£26Y1 d i npar 5&:05'-@& L¥ 1uB8baealiny tad1ax i i1y frddz §ar bon

atons. Those may be sub-" stituted wth suitable one to three

subst i f juein 5? , EXRflogeheteqf 16welralhleg _gubsiikyigHenyr 2 ako-1- .
optional |l y-hal ogenated |ower al kyl grdup, an aryl group and a hal ogen.
Pr ef erghidazé hid bivple(acyl , gBoyps taid lubaomethydphemyl pe2 byslsol yzed in

vivo. Specific exanples thereof are
imidazolidinyl), 3-halogenated lower (C;_,) alkoxyphenyl-
2-oxo-1l-imidazolidinyl (e.g., 3-(4-trifluoromethoxyphenyl)-
2-oxo-1l-imidazolidinyl, 3-(4-(2,2,3,3-tetraflucropro-
poxy)phenyl]-2-qxo-l-imidazolidinyl, 3-[(4~(1,1,2,2-tetra-
fluoroethoxy)phenyl]-2-oxo-l~imidazolidinyl, 3-[4-
‘ (2,2,3,3,3-pentafluoropropoxy)phenyl]~2-oxo~l-imidazolidinyl
or 3-{4~(2,2,2-trifluorocethoxy)phenyl]-2-oxo~l~imidazolidi-
nyl).

Particularly preferred examples of optionally-substi-
tuted saturated cylcic amide groups bonded through a nitro-
gen atom are a 3-substituted phenyl-2-oxo-l-imidazolidinyl

of the formula: =

—-N/U\A—R“
L

; wherein R* is a substituted phenyl group, or a 4-substi-

tuted phenyl-2,5-dioxo-l-piperazinyl of the formula:

RN
S
\O
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gornyl , acetyl, benzoyl and benzyl carbonyl . The saturated cyclic

Fam de group in the optionally- substituted saturated cyclic am de group

i bonded through a nitrogen atomrepresented by Ain the formulae (1) and
(I'') 1is preferably a saturated heterocyclic group which has one to three

nitrogen atons and nmay have one oxygen or sulfur atomin a ring
represented by a fornul a: 9

, wherein RS has the same meaning as r4.

Examples of the substituted phenyl groups represented
by R% and R are a halogenophenyl group, a halogenated (Cj.
g) alkylphenyl group, a halogenated (Cj_g) alkoxyphenyl
group, which are mentioned as thé substituents in the satu-
rated cyciic amide group.

The compound.(I) can be also used as a salt thereof and

examples of such salts are a pharmacologically-acceptable

l salts such as a salt with inorganic acid (e.g., hydrochloric
acid, hydrobromic écid, sulfuric acid, nitric acid or phos-
phoric acid) and a salt with organic acid (e.g., acetic

acid, tartaric acid, citric acid, fumaric acid, maleic acid,

toluenesulfonic acid or methanesulfonic acid).

The compound represented by a formula (I) or a salt
thereof (hereinafter, referred to as the compound of the
- present invention) has one or more asymmetric carbon(s) in
its molecule and, therefore, there are two or more stereo-
isomers. Any of such sterecisomers as well as a mixture
thereof is within a scope of the present invention. Among
those, the optically active substances that when Rl is a

hydrogen atom and R? is a methyl group, both of the carbon

atom to which the optionally-substituted phenyl group repre-
sented by Ar is bonded and another carbon’ atom to which R2
is bonded are in the (R)-configurations are particularly
Preferred.

The compound of the present invention can be manufac-

tureq by, for example, reacting of a compound of the formula

18
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Brr] The above-nentioned saturated cyclic am de groups are a
Tour- to eight-nenbered cyclic groups and, preferably, a five- or
. Si Xx-menbered cyclic group. Exanples of such saturated cyclic am de groups

are 2-oxo-|-imdazolidinyl, 5-o0x0-1-imdazolidinyl, 2-oxo-1-pyrrolidinyl,
3-0xo0-2-pyra- zolidinyl, 2-oxo-1-piperazinyl, 2-oxo-I|-piperidinyl, 3-
oxonor phol i no and 2- oxo- 1- per hydropyri m di nyl . It is particularly

preferred that the saturated cyclic am de group has two nitrogen atons in
the ri 91 Exanpl es of such saturated cyclic am de groups are

2- 0X0- dazolidi- nyl, 2-oxo-1-piperazinyl and

2- 0X0- 1- perhydropyrlnidinyl. Exanpl es of the substituents in the
saturated cyclic am de groupRpepresented by A are an oxo group, a hal ogen

o
/N
Hzc—-c|:—c —A

l | (II)
Ar R2

; Wwherein the symbols have the same meanings as defined

above, with a compound of the formula (III):

YN
( NH - (1II)

N

; Wherein the symbols have the same meanings as defined
above, or a salt thereof, if necessary followed by treating
with an acylating agent. T

The reaction can be usually conducted out in a solvent
which does not impede the reaction. Examples of the sol-
vents which does not impede the reaction are water; ketones
such as acetone; sulfoxides such as dimethyl sulfoxide;
ethers such as diethyl ether, tetrahydrofuran and dioxane;
nitriles such as acetonitrile; aromatic hydrocarbons such as
benzene, toluene and xylene; halogenated hydrocarbons such
as dichloromethane, chloroform and 1,2-dichlorcethane;
esters such as ethyl acetate; amides such as dimethylform-
amide, acetamide, dimethylacetamide and l-methyl-2-pyrroli-
dinone; ureylenes such as 1,3-dimethyl-2-imidazolidinone;
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or exanple, fluorine, chlorine, bromne or iodine), an aliphatic ﬁ‘%
ydr ocar bon group which may be substituted, an aromatic hydrocarbon group
awhi ch may be substituted and an aronatic hetero cyclic group which may be !
isubstituted. The nunber of substituents in the saturated cyclic am de :
group is 1 to 3, preferably 1 or 2. In case where the substituents
in the saturated cyclic amde group represented by Ais the optionally

substi gntlethe like. They may be used either siiglyl ophasia fygr~ocarbon

group, exanples of the aliphatic hydrocarbon groups are alkyl, cycloalkyl,
al kenytugadtheggof in a suitable mixing ratio.

r Further, it is preferred that the above reaction is

conducted out in the presence of a base such as alkali metal g
hydroxides (e.g., lithium hydroxide, potassium hydroxide or
sodium hydroxide), alkali metal hydrides (e.g., potassium
hydride or sodium hydride), alkali metal carbonates (e.qg.,
lithium carbonate, sodium bicarbonate, cesium carbonate,
potassium carbonate or sodium carbonate), organic acid salts
(e.g., sodium acetate), alkali metal alcoholates (e.g.,
sodium methylate or potassium tert-butylate), tetrabutyl-
ammonium fluoride and.bis(tri-n-butylstannyl)oxide.

Alternatively, the desired compound can be manufactured
by the reaction in the above-mentioned solvent using a salt
of the compound (III) with meta}_(e.g., alkali metal such as
sodium and potassium) instead of the compound (III).

The amount of the base used is usually about 0.001 to
100 equivalents, preferably about 0.01 to 50 equivalents, to
the compound (II).

The amount ot the compound (III) or salt thereof is
about 1 to 100 equivalents, preferably about 1 to 50 equiva-
lents, to the compound (II).

The reaction temperature is not particularly limited
but, usually it is about 0 to 150°C, preferably about 10 to
120°cC.

The reaction time is usually about several minutes to

several ten hours (for example, from five minutes to fifty

20
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o Exanpl es of such al kyl groups are Etraight chain or branched
:Kyl groups having 1 to 12 carbon atons such as nethyl,. ethyl n-propyl,

Fsopropyl, n-butyl, isobutyl, sec- butyl, tert1p¥% I hept , octyl
monyl , decyl and dodecyl, anobng which | ower al ﬁm lmg 1to 4

*carbon atons (e.g., nethyl, ethyl, n-propyl |so , 1sobutyl,

f sec-butyl or tert-butyl) are preferred. cycloalkyl

- groups are cycl oal kyl groups having 3 to 8 carbon atons such as

cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycl oheptyl and
cyclqgg& g anong which cycl oal kyl groups having 3 to 6 carbon atons

(e.q. cyc opropyl, cyclobutyl, cyclopentyl or cyclohexyl) are preferred.

Exanpl es Ofhd F@oﬁihés@ﬂal 08" 8HBS pRbSefkkeenti®PTan be manufac-
tured by, for example, reacting a compound of the formﬁla

(IV):

1 .
— 2__ —
, l 5 (IV)

, wherein the symbols have the same meanings as defined
\ above, or the salt thereof

& with a compound of the formula (V):

H—A (V)

+ , wherein the symbols have the same meanings as defined
above, or the salt thereof to give a compound of formula (I)
t  in which R3 is a hydrogen atom.

The above reaction can be usually conducted in a sol-
vent which does not impede the reaction:..Examples of such
solvents are water; ketones such as acetone; sulfoxides such
as dimethyl sulfoxide; ethers such as diethyl ether, tetra-~
hydrofuran and dioxane; nitriles such as acetonitrile;
aromatic hydrocarbons such as benzene, toluene and xylene;

halogenated hydrocarbons such as dichloromethane, chloroform

and 1,2-dichloroethane; esters such as ethyl acetate; amides
Such as dimethylformamide, acetamide, dimethylacetamide and g

l-methyl-2-pyrrolidinone; ureylenes such as 1,3-dimethyl-~2-
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having 2 to 4 carbon atome such as vinyl, propenyl and ‘butenyt; Y Ring
whi ch al kenyl groups having 2 to 3 carbon atons (e.g., vinyl or propenyl) f
are preferred. Exanpl es of the al kynyl groups are al kynyl groups
~having 2 to 4 carbon atons such as ethynyl, propynyl and butynyl, anong
whi ch al kynyl groups having 2 to 3 carbon atons (e.g., ethynyl or
propynyl) are preferred. In case where the substituents in the
saturated cyclic amde group represented by Ais the optionally
substituted aromatic hydrocarbon group, exanples of the aromatic hydro-

imidazolidinone; and the like. They may be used either
singly or as a mixture thereof in a suitable mixing ratio.

Further, it is preferred that.the above reaction is
conducted in the presence of a base such as alkali metal
hydroxides (e.g., lithium hydroxide, potassium hydroxide or
sodium hydroxide), alkali metal hydrides (e.g., potassium
hydride or sodium hydride), alkali metal carbonates (e.q.,
lithium carbonate, sodium bicarbonate, cesium carbonate,l
potassium carbonate or sodium carbonate), organic acid salts
(e.g., sodium acetate), alkali metal alcoholates (e.g.,
sodium methylate or potassium tert-butylate), tetrabutyl-
ammonium fluoride, bis(tri-n-buthflstannyl)oxide, and the
like, among which tetrabutylammonium fluoride is preferred.

Alternatively, the desired compound can be manufactured
by the reaction in the above-mentioned solvent using a salt
of the compound (V) with metal (e.g., alkali metal such as
sodium and potassium) instead of the compound (V).

The amount of the base is usually about 0.001 to 100
equivalents, preferably about 0.01 to 50 equivalénts, to the
compound of the formula (V).

The amount of the compound (V) or salt thereof is about
0.1 to 100 equivalents, preférably about 0.1 to 50 equiva-
lents, to the compound (IV)

The reaction temperature is not particularly limited

but, usually it is about 0 to 150°C, preferably about 10 to
120°¢,
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carbon groups are aryl groups having 6 to 14 carbon atons. Exanples of the
aryl groups are phenyl, naphthyl, bipheny- |yl, anthryl and indenyl, anong
whi ch aryl groups having 6 to 10 carbon atons (e.g., phenyl or naphthyl)
are preferred. In case where the substituents in the saturated cyclic
am de group represented by Ais the optionally substituted aromatic

het erocyclic group, exanples of the aromatic heterocyclic groups are

Z”n’.”?ﬁéée% t G C“oﬁﬁ"”%%?#'m%ls ' ehSAEnearaRA e e e

heteroc uns d b five-nmenbered
het eS¢ fcﬁael otf'eq'élq'ﬁ(&rﬁ ‘?Jé‘?% @gﬁlm"ggxgo %% 'ug'%}ar omatic
het er ocycl r t r oyps ssuch dazonI
ri azol o i AR e%%%%% LomheLe’ ey *’hgﬁ.eg%oﬁ i SRR
th'e@@byjéﬁﬁﬁtiﬁﬁﬁé&”Qioxo-l-lmldazolldlnyl or a salt thereof

can be manufactured by, for example, subjecting a compound

of the formula (VI):

1
(VI)

AO
( N— CH2
—]

N

>»—0—O0

i
TA’
r RZ?

; wherein A’ is an optionally-substituted 2-oxo-2,3-dihydro-
1H-imidazol-l-yl group and the other symbols have the same
meanings as defined above, or a salt thereof to a catalytic
reduction reaction.

The above-mentioned reaction is usually conducted in

the presence of water or an organic solvent which does not
impede the reactiqn such as ketones (e.g., acetone or methyl
ethyl ketone), alcohols (e.g., methanol, ethanocl, propanol,
isopropyl alcohol or butanol), esters (e.g., ethyl acetate),
hydrocarbons (e.g., benzene, toluene, hexane or xylene),
organic carboxylic acids (e.g., acetic acid or propionic:
acid), and the like, which may be used either singly or as a
mixture thereof. This reaction is usually conducted in the

Presence of a catalyst. With respect to the catalyst, a

Ssuitable metal catalyst such as palladium-carbon is used.

This reduction reaction is conducted under from an atmos-
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yrazinyl, pyrimdinyl, oxazolyl and™T§oxazoryt;—and con- ensed aronmatl C

Ehet erocyclic group such as benzinidazolyl : inidazopyrinidinyl

i m dazopyridinyl, im dazopyra2|nquhmb yridazinyl, benzothlazolyl
qU|nonI |squ|nonI qU|nazoI|nyI N“ahnng whi ch five- or

Si x- nenbered aromatic heterocycllc 1 to 3 hetero atons
optionally selected froma nitrogen'! atom and an oxygen atom

(e.qg., imdazolyl, triazolyl, thiazonI thladlazolyl, t hi enyl, furyl,

pyridyl or pyrinidinyl) are preferred. Exanpl es of the substituents
'n the Qﬁgié"E%égéure t0 a pressure of up to about 150 kg/cmﬂjgt

the temperature of from room temperature to about 100°C.

Examples of the salts of the above-mentioned starting
compounds (III), (IV) and (VI) are the same as those of the
compound (I).

When a compound of the formula (I) wherein R3 is a
hydrogen atom is obtained by the above-mentioned reactions,
the compound or the salt thereof can be acylated to give
another compound of the formula (I) wherein R3 is an acyl
group, by treating it with an appropriate acylating agent of

rR3x (R3 is an aliphatic or aromatic hydrocarbon residue such

as acetyl, propionyl, butyryl, ethoxycarbonyl, benzoyl and
substituted benzoyl; and X is a leaving group such as a
halogen atom, e.g., chlorine or bromine or activated ester
group) . -

The above-mentioned reaction is usually coducted in the
absence or presence of a solvent ﬁhich does not impede the
reaction. Examples of such solvents are ketones such as

acetone; sulfoxides such as dimethyl sulfoxide; ethers such

as diethyl ether, tetrahydrofuran and dioxane; nitriles such
as acetonitrile; aromatic hydrocarbons such as benzene,
toluene and xylene; halogenated hydrocarbons such és
dichloromethane, chloroform and 1,2-dichlorcethane; esters
such as ethyl acetate; amides such as dimethylformamide,
acetamide and demethylacetamide; ureylenes such as 1,3-

dimethyl-~2-~-imidazolidinone; and the like. For acceleration
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\ known method pe se such as by adding the above-mentioned

tut ed aliphatic or &romatic hydrocarben group or optional Iy substituted
aromatic heterocyclic group are a hydr oxXyngiQiPras nefiRepiad | y esterified

carboxy group (e.g., al koxycarbonyl group 6 carbon atons suc
as carboxy, nethoxy- carbonyl, ethoxycar bﬂ' immg carbonyl), nitro :
group, amno group, acylamno group (e.g.! no groups having 1
to 10 carbon atons such as acetyl am no, propionyl- am no and
butyryl am no), al kylam no group which is nono- or di- substituted with
abkyth@r peachaenngatet, o al baser Hen gt orE metthylamimepyt ddine, di net hyl am no,
di ethyl am no or dibutyl- amino), optionally substituted five- or
spkrihdibey epifeldnoor dypdlethydeamime)e.apn Qg raddedi vyl theor phol i no,
pi peridino, pirazolydinyl, perhydroazepinyl, piperazinyl, 4-benzyl-
prer¢biPnyBYSELBeet yl pi perazinyl, 4-(4-trifluoronet hoxyphe-
nyl)-I-piperazinyl, 4-[4-(1,1,2,2-tetrafl uoroethox he:
yh Tﬁepcompouﬁd of %hé:present invention can bg)gsolated
and purified from the reaction mixture by a known procedure
per se such as extraction, concentration, neutralization,
filtration, recrystallization, column chromatography and
thin layer chromatography.

The compound of the present invention can have at least
two stereoisomers. Each of such isomers and each of mix-
tures thereof is included in the concept of the present
invention and, if desired, such an isomer can be manufac-
tured separately. For example, a single iscmer of the
compound of the present invention can be obtained by the
above~mentioned reaction starting from each single isomer of
the starting compounds (II), (IV) and (VI). When the
product is a mixture of two or more isomers, they may be
separated into each isomer by a conventional separating
method such as a method of producing salt with an
optically-active acid (e.g., camphorsulfonic acid orx
tartaric acid) or by means of various types of chromatogra-

phies, fractional recrystallization and so on.

The salt of the compound (I) can be manufactured by a

inorganic or organic acid to the compound (I).
The starting compound (II) in the present invention
vherein R! is a hydrogen atom, RZ is a methyl group; the
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1]-1-piperazinyl, 4-[4-(2,2,3,3-tetrafluoropropoxy)phe-—
3-1 - pi perazi nyl, 4-[4-(2,2,2-trif|uoroethoxy)pﬂ&q*&%-l- pi perazi nyl ,
4

I
4-[4-(2, 2, 3, 3, 3-pent af | uor opr opoxy) phenyl ]-1- pi M E«mrkephce‘i
to 6

4-(4-trifluoronethyl phenyl)-1-piperazinyl), alko
carbon atons (e.g., nethoxy, ethoxy or butoxy), . 9.,
fluorine, chlorine or brom ne), halogeno [err] al kyl group g. ,
trifluoronmethyl, dichloronethyl or trifluoroethyl), halogeno [err] al koxy
grou et rhfl yoromet hoxy, 1,1,2,2-tetrafl uoroethoxy,
2,2, %f#rglb 1 §& g@ﬁ%&f—" 29 borfedtisf imoanp(Speaynfiquration and
2,2, 3nd: 3aperhatluorapronoxy, 2,2, 3,3,4,4,5,5-octafl uoropen- toxy or

ne SRR o SR B e, smcieg

2-f 1 vor oet hoxy) ,  oxX olp, imeanapRo~configuration

(i.e., a compound (VII)) can be manufactured by a method as
given in the following scheme.

CH3 1)PhaP,PhCOOH
Q OH EtO2CN=NCO2 Et
(R) »
(R) 2)NaOMe/MeOH
Ar (vin)
CHs
° (57 OH (CF3502)20 0 CI:HS
: >
(R) iso Pr2 NEt (5) 0SO2CF3
CH2Cl2 (R)
Ar
CHs
H—A  (v) ol 4
> (R)
NaH (s)
DMF
Ar (vit)

+ wherein. Me is a methyl group, Et is a ethyl group, Pr is a

Propyl group, Ph is a pPhenyl group, DMF is dimethyl forma-
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- group, alkylthio group havi ng --#e=6-cafbon atons (e.g., nethylthio,
thylthio or butylthio), alkylsulfonyl group having 1 to 6 carbon atons
$'(e.g., methanesul fonyl, ethane- sulfonyl or butanesul fonyl) and al kanoyl
~ group having 1 to 10 carbon atons (e.g., acetyl, fornyl, propionyl or _
butyryl). Anong the substituents in the saturated cyclic am de group 3
represented by A, optionally substituted aliphatic hydrocarbon group, g
optionally substituted aromati c hydro- carbon group and optionally
subgihd UARd EREMBEhEXNBYABE1s BXGL ¢he QuePhatfigY abd Yadkigded to a
nitrogen atom which constitutes the broken line part in the ring of the

aboygovent i oned saturated cyclic am de group.

The starting compound (VIII) in the scheme can be manu~

factured by a method as given in the following scheme.

OTHP
(eﬁ\ / \ CHs
CHs CON 0 o
\__/ o YR)\QTHP
ArMgX >
(X0 Ar oany
CH3 /y N\ —
- 0 ( N*H-CHs S05"
(CH3)3so™1 . 'ﬂ<; y,
R, %OTHP =/ : _
Nalt EtOH
DMSO Ar (XIV)
- /NO2
% - CH3 o NO2
CHs 1)C1-C \\ y, o e
P ®~oc—~
NO2 (R) \\ / )
(R)"OH 2 5
Ar xvy % recrystallization Ar D) NO2
CHs3
— > ® (RISOH o
This Sheet Has Been Rlcplaced
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Preferred examphee IR IR .
a saturated cyclic an1de group substltuted wth an oxo roaamme saturat ed
cycllc am de group substituted wth a hal ogeno aturated
cyclic am de group substituted with hal ogenophem;ﬁi ups a
saturated cyclic am de group substituted with h

al kyl phenyl, a saturated cyclic ani de group substituted Mﬁth halogenated
[err] aIkyIphenyI and oxo groups, a saturated cyclic am de group
substituted with a halogenated [err] al koxyphenyl, and a saturated cyclic

d h d
Sm & HéQHEnS‘i'ﬁ%t 'J.tsUtaeQ Br ??}%?t;ﬁute ,1 §8X}.’9 8?%51:?1” OX0

urated cyclic amde groups

ref?i&ﬁ@f&&hﬁ@ Qh@lat%@x‘éa <:ac.rh.‘°e1.2 "sPtisoltd HAARF Ol Sdhe meanings as

defined above.

The starting compound (VI) in the present invention
wherein R is a hydrogen atom , R? is a methyl group, R3 is
a hydrogen atom and both a carbon to which Ar is bonded and
a carbon to which R2? is bonded are in (R)y-configurations
(L.e., a compound (XVII)) can bé manufactﬁred by, for exam-

ple, a method as given in the following scheme.

CH3 CHs
P OSO2CF3 H—A (xvin )> (R) A
(s) (s)
(R)
Ar (X) Ar {(XiX)

(Y\NH H3 N | s

Y, HO (s)

v—= D r\ A HoA (xvm)( NAR)
(RYY(R) :/

| NaH NESS Ar

Arexvin (XX)

; wherein the symbols have the same meanings as defined
above.

The starting éompound (XX) in the scheme can be synthe-
sized by a method disclosed in EP(0548553A or EP0421210A.

The starting compound (XVIII) in the present invention
wherein A’ is a 3-substituted-2-oxo-2,3-dihydro-lH-imidazol-
l-yl group (i.e., a compound (XXI)) can be manufactured by,

for example, a method as given in the following scheme.
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- 0X0- 1- pi perazi nyl, 2-oxo-1-piperidinyl, 3- oxonorpholj.n
£2- 0X0- 1- per hydr opyri m di nyl . Exanpl es of the satu
- groups substi- tuted with an oxo group are 2, 4-di oxo-1-i

a .
et Riﬂrﬂ%
2, 5-di oxo-1-imdazolidinyl, 2,4-dioxo-1-pyrrolidinyl, 3, # m" I

di oxo- 2- pyrazolidinyl, 2,3-dioxo-1-piperazinyl, 2,5-dioxo-I|-piperazinyl

and 2, 3-di oxo- 1- pi peri di nyl . Preferably, the above-nentioned
unsubstituted saturated cyclic amde group and sagurated cyclic amde
group substi- tuted with an oxo group further contjain a nitrogen atomin
the ring in addition 19 PHOC®GEN atom bondi ng ;gia\carbog,
HoN— R* > HN N—R
2) H2NCH2CH(OEt)2 \——/
(XXI11) 3) HCl
A (XX1)

1) H2NCH2CH(OER)2

4!

OCN—R
(XX1h)

2) HCI

, wherein R*’ is a substituent in the above-mentioned A and

the other symbols have the same meanings as defined above.
The compound (V) wherein A is a 3-substituted-2-oxo-l-

imidazolidinyl (i.e., a compound (XXIV)) can be manufactured

by, for example, a method as given in the following scheme.

o)
HN N—RY —F2 3 N N— R*
Pd—C
(XX1) (XXIV)

+ wherein the symbols have the same meanings as defined
dbove.

The compound (V) wherein A is a 4-substituted-2,5-
dioxo-l-piperazinyl (i.e., a compound (XXV)) can be manufac-

tured by, for example, a method as given in the following
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arlng R1 and R2. The additional nitrogen atom preferably bonds to a
_substltutent such as a hal ogenophenyl group, a halogeno [err] al kyl phenyl
“ group and a hal ogeno [err] al koxyphenyl group as descri bed bel ow.
Exanpl es of the saturated cyclic am de groups substi- tuted with a
hal ogenophenyl group are 3-hal ogenophenyl -2- oxo-I|-im dazolidinyl,
3- hal ogenophenyl - 2- oxo- 1- pyrrolidi nyl,
4- haloggnophenyl 2- 0x0- | - pi perazi nyl . and 4- hal ogenophe-

nyl B€%- pi peri dinyl, anmong whi ch 3-hal ogenophenyl -
oxo- | -im dazolidinyl is preferable. Exanpl es of the saturated cyclic
am de groups substi- tuted with hal ogenophenyl and oxo groups are

3- hal ogenophe- nyl - 2, 4-di oxo- 1-i mi dazoQ) di nyl , 3- hal ogenophenyl - 2, 4- di oxo-
1- pyrrolldlnéh 4- mmcﬁgemaamaﬁy| 2, 5-di ako- 1- plpera2|ywl
yl -

4- hal o Z, J (]I OXO- =i p(?aZEt@C@htﬁﬁ'NHvd%nophe-
(Xxir’) NaHCOs (XXVI)
CICH2COCI (R 5’
> EtOCCH2—N-—R
Et3N l
ClCH2~ I? (XXVih)

NH s \ ,
E 03H > [j ~R
t \
{(XXV)

. wherein RO’ is a substituent in the above-mentioned A and

the other symbols have the same meanings as defined above.
The compound (V) wherein A is a 4-substituted-2,3-
dioxo-l-piperazinyl (i.e., a compound (XXVIII)) can be

manufactured by a method as given in the following scheme.

cet Has Been Replaced
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" 4-di oxo-1-i m dazol i di nyl, 4-hal ogenophenyl -2, 5-di oxo-1- pi perazinyl and

nyl - 2, 3-di oxo- 1- pi peri di nyl, anong whi ch 3-hal ogenophenyl - ‘1
- hal ogenophenyl - 2, 3- di oxo- 1- pi perazi nyl are preferable. Exanpl es of

the saturated cycllc am de groups substi- tuted with a halogenated [err] 3
al kyl phenyl are 3-hal ogenay- ed [err] al kyl phenyl -2-o0xo-1-im dazol i dinyl, i
3-hal ogenated [err] al kyl fiheny -0x0-1-pyrrolidinyl, 4-hal ogenated [err] i
6) aIkyIphenyI 2- 0x0- 1- pi pler az and 4-hal ogenated [err]
al kyl phenyl - 2- oxo-ge-pi pef png whi ch 3-ha?ogenated
' = H s
HZN"’Rs 0 . I N /\/N R
(XX Ki AN
K2C03 0 (XXIX)
O
0 :
EtO ,
CICCOOEt \—~_~N—-F
Et3N
O ()
Q 0O

{ NH2NH2H20 / ;
> H

XXViit)

, wherein the symbols have the same meanings as defined

above.
Further, the intermediate dBmpound'(IX) in the present
invention can be manufactured by, for example, a method as

given in the following scheme.

O2N
PhaP, ~CQOH
CHs 1)
O O2N
(R) OH EtO,CN=NCO2Et > L_ﬁ/(s)\oc
Ar 2) recrystallization
(xv) (XXIX)
CHs
\ ; 0
NaOMe/MeOH o
(R> . This Sheet Has B
1S Sheet Repl
Ar (lx) ,ll l as peen ace
o T




| al kyl phenyl - 2- oxo-1-i m dazolidinyl is preferable. Exanpl es of
‘saturated cyclic am de groups substi- tuted with hal ogenated [err

yl phenyl and oxo groups are 3-hal ogenated [err]

'kyl phenyl - 2, 4- di oxo- 1-i mi dazol i di nyl, 3-hal ogenated [err]

'kyl phenyl - 2, 4-di oxo- 1-pyrrolidinyl, 4-hal ogenated [err]

kyl phenyl - 2, 5- di oxo- 1- pi perazi nyl, 4-halogenated [err]

kyl phenyl - 2, 3-di oxo- 1- pi perazi nyl and 4-hal ogenated [err]

kyl phenyheyeandl%ﬁmmqalé TRy | the samey nerrehngshasodefianed [err]

kyl phenyl - 2, 4-di oxo-1- inidazolidinyl, 4-halogenated [err]

kyl pheR9V®2 5-di oxo- 1- piperazinyl and 4- hal ogenat ed [err]

kyl ph I di 1- f
tur at ESycyEPP.C R AT e A reas?{lﬁgﬁafsaehst saopeter

allkoxy phenybudi b ¥ 4P EHE Lod L Ldn hOANEDBY' 27 éenlpemc%%w"d' !

per se such as extraction, concentration, neutralization,

mpl es of the

oYY

filtration, recrystallization, column chromatography, thin
layer chromatograhy, etc.

The compound of the present invention has low toxicity
and exhibits high antifungal activities with broad antifun-
gal spectrum against, for example, microorganisms of genus
Candida (e.g., Candida albicans, Candida utilis, Candida
grabrata etc.), those of genus Aspergillus (e.g., Aspergil-
lus niger, Aspergillus fumigatus, etc.), those of genus
crthococcus (e.g., C:yptococcus neoformans, etc.), those of
genus Tricophyton (e.g., Trichophyton rubrum, Trichophyton
mentagrophytes, etc.), those of genus Microsporum (e.g.,
Microsporum gypseum, etc.) and the like and, therefore, it
can be used for prevention and therapy of the fungal infec-
tions (e.g., candidiasis, histoplasmosis, aspergillosis,
cryptococcosis, trichophytosis, microsporumosis, etc.) of
mammals (e.g., human being, domestic animals, fowls, etc.).
Further, the compound of the present invention can be also
used as an antifungal preparation for agricultural use.

The starting compound (VI) for hanufacturing the com-
pound (I) of the present invention wherein R3 is a hydrogen
atom has also antifungal activities against the above-men-~

tioned microoranisms.
eet Has Been Replaced
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[err] al koxyphenyl - 2- oxo-1-pyrrolidinyl, 4-hal ogenated
16 [err] al koxyphenyl -2-o0xo0- 1-pi perazi nyl and 4-hal ogenated [err]
- al koxyphenyl - 2- oxo- 1- pi peri di nyl, anong which 3- hal ogenated [err]

al koxyphenyl - 2- oxo-1-i m dazolidinyl is preferable. Exanpl es of the
saturated cyclic am de groups substi- tuted with hal ogenated [err]

al koxyphenyl and oxo groups are 3-hal ogenated [err]

al koxyphenyl - 2, 4-di oxo- 1-i mi dazoli- dinyl, 3-halogenated [err]

o KoY PORR Sk i e tne 'pb8dhe fabalegsnatgd itk o
tered to human being, it can be safely administered either
orally or parenterally in the form of pharmaceutical compo-
sitions such as oral administeration preparations (e.q.,
powders, granules, tablets, capsules, etc.), parenteral
administeration preparations [e.g., injections, external
preparations (e.g., nasal or dermatological ones), supposi-~
tories (e.g., rectal or vaginal ones)], and the like in per
se or by mixing with suitable pharmacologically-acceptable
carriers, excipients, diluents, etc.

Those preparations can be manufactured by the methods
which are known per se and commonly used in the manufacture
of pharmaceutical preparations.

For example, the compound of the present invention can
be made into injections such as aqueous injections together
with dispersing agents (e.g., Tween 80 [Atlas Powder, U. S.
A.}, HCO60 [Nikko Chemicals, Japan], carboxymethylcellulose,

1 sodium alginate, etc.), preservatives (e.g., methylparaben,
propylparaben, benzyl alcohol, chlorobutanol, etc;), isoton-

ic agents (e.g., sodium chloride, glycerol, sorbitol, glu-

cose, etc.) and the like, or as oily injections by dissolwv-
ing, suspending or emulsifying in a plant oil (e.g., olive
oil, sesame oil, peanut oil, cotton seed oil, corn oil,
8tc.), propylene glyocol and the like.

In the manufacture of preparations for o;al administra-

tion, the compound of the present invention is molded with

33 cet Has Been Replaced
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bfperailnyl

pi perazi nyl , 4-halogenated_[err]_arkayb‘ehy;;2;3;dioxo-l- and

4- hal ogenated [err] alkoxyphenyl 2,3- dioxo-I|-piperizinyl , anong which
3- hal ogenat ed [eﬁﬁgﬁwafl d- 2, 4- di oxo-1-i m dazol i di nyl, 4-hal ogenat ed
‘[err] 6) alkoxyp -I-plpera2|nyl and 4-hal ogenated [err] !
al koxyphenyl - |nyI are preferable. More preferred ¢
exanpl es of A are ra e cyclic amde group substituted with a

hal ogenophenyl group, a saturated cyclic am de group substituted with

hal o t bstituted
g A el W o afée‘é"—‘%i‘ﬁ%d‘@ Yahtde group

substhialt egu&hkh skakeasnated ) [erdrﬂsi"ﬁd%d W|th age X pe zgol,lps a

sat ur at ed cyClic am de group substitu ogenated [err]

al koyyaneny| candiamsakitbanate ,Cdd .0 ANBindEIP(SLPS] i svagdhyi th
hal ogenated [err]

gum arabic, carboxymethylcellulose, polyvinylpyrrolidone,

hydroxypropylcellulose, etc.), lubricants (e.g., talec, |
magnesium stearate, polyethylene glycol 6000, etc.) and the
like followed, if necessary, by coating in accordance with a
known method per se with an object of taste-masking or of
providing the preparation with enteric or sustained release
property. Examples of the coating agents are, for example,
hydroxypropylmethylcellulose, ethylcellulose, hydroxymethyl-
cellulose, hydroxypropylcellulose, polyoxyethylene glycol,
Tween 80, Pluronic F68, cellulose acetate phthalate, hy-
droxypropylmethylcellulose phthalate, hydroxymethylcellulose
acetate succinate, Eudragit (Rohm, West Germany; a copolymer

of methacrylic acid with acrylic acid) and pigments such as

titanium oxide and red iron oxide. <

In the case of preparation for externalﬁyﬁﬁjthe com-

pound of the present invention can be also made into a
solid, semisolid or liquid preparation. For example, in the
case of a solid preparation, the compound of the present
invention is used as it is or mixed with excipients (e.g.,
glucose, mannitol, starch, microcrystalline cellulose,

etc.), thickeners (e.g., natural gums, cellulose deriva-

tives, acrylic acid polymers, etc.) and the like to give

Powdered compositions. In the case of a semisolid prepara-
tion, an aqueous or oily gel preparation or an ointment is
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!EZJkoxyphenyl and oxo groups. Most preferred exanples of A are

3- hal ogenophenyl -2- oxo-I|-imdazolidinyl (e.g., 3-(2,4-difluorophenyl)-2-

17 oxo-1-im dazolidinyl or 3-(4-fluorophenyl)-2-o0xo-1-imdazo- lidinyl),
3- hal ogenated | ower [err] al kyl phenyl -2-o0xo-1- imdazolidinyl (e.g.,
3-(4-trifluoronethyl phenyl)-2-oxo-1- imdazolidinyl), 3-halogenated | ower
[err] al koxyphenyl - 2-oxo-1-im dazolidinyl (e.g.

3-(4-trifluoronethoxyphenyl)- 2-oxo-1- |n1dazoI|d|nyI

3- [prefrrxai 3- tEn rithie LRIProf a pbikgypAepyepazasion- ithied pxsidat nyl,
3-14-(1,1,2,2-tetra-
%uggs are nearly the same as those in the case of injections

to give oily or aqueous suspensions. The above-mentioned
solid; semisolid or liquid preparations can be added with pH
adjusting agents (e.g., carbonic acid, phosphoric acid,
citric acid, hydrochloric acid, sodium hydroxide, etc.),
antiseptics (e.g., p-hydroxybenzdates,_chlorobutanol, ben-~
zalkonium chloride, etc.) or the like. More specifically,
it can be used for sterilization or disinfection of skin or
mucous membrane as an ointment containing, for example,
about 0.1 to 100 mg of the compound of the present inven-
tion per gram using vaselin or lanoline as a base material.

In the case of suppositbries, the compound of the

i present invention can be made into oily or aqueous supposi-

tories in solid, semisolid or liquid. Examples of the oily
base materials used therefor are higher fatty acid glycer-
ides (e.g., cacao butter, Witepsols [Dynamite-Nobel], etc.),
medium fatty acids (e.g., Migriols [Dynamite-Nobel], etc.),
plant oil (e.g., sesame oil, soybean oil, cotton seed oil,
etc.) and the like. Examples of the aqueous base material
are polyethylene glycols, propylene glycols, etc., while
those of the aqueous gel base materials are natural gums,
cellulose derivatives, vinyl polymers, acrylic acid poly-
mers, etc.

Dose of the compound of the present invention may vary

depending upon the state of infection, the route of adminis-
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lprTluoroethoxy)phenyl] 2- ox0-1-im dazol i dinyl, 3-(4-
(

2,2, 3,3, 3-pent af | uor opr. Q4¥ gyll-z oxo- | -im dazolidinyl or
3-[4-(2,2,2-trifl dBF -2-0xo0-1-imdazolidi- nyl).
Partrcularly prefer f optionally-substi- tuted saturated

cylcic am de groups h anitro- gen atomare a 3-substituted
phenyl - 2- oxo- 1- |n1dazoI|d|nyI ~of the formul a: [err]

Rlerr]is a substituted phenyl group, or a 4-substi- tuted
phenyls; Sndli @8- 1aRbpesazicRyl aket kg EQWﬂdeit to an adul®

patient (body weight: 50 kg) for the therapy of candidiasis

i RN . .

, wherein

for example, the dose is about 0.01 to 100 mg/kg/day, pref-
1 erably about 0.1 to 50 mg/kg/day and, more preferably, about
0.1 to 20 mg/kg/day by oral route.

When the compound of the present invention is used as
an agricultural antifungal agent, it is dissolved or dis-

persed in a suitable liquid carrier (e.g., solvents) or

mixed or adsorbed with a suitable solid carrier (e.q.,
diluents or fillers) followed, if necessary, by adding
\ emulsifier, suspending agent, spreader, penetrating agents,
moisturizing agent, thickener, stabilizer, etc. to give the

preparation such as emulsion, hydrating agent, powder,

granules and the like. Such preparations can be prepared by

a known method per se. The amount of the compound of the

present invention is, for example in the case of a rice

blast diseases, about 25 to 150 g, preferably about 40 to 80

g, per acre of irrigated rice field.

i Examples of the liquid carriers are water, alcohols
(e.g., methyl alcocheol, ethyl alcohol, n-propyl alcohol,

isopropyl alcchol, ethylene glycol, etc.), ethers (e.g.,
dioxane, tetrahydrofuran, etc.), aliphatic hydrocarbons

(e.g., kerosene, lamp oil, fuel oil, etc.), aromatic hydro-

carbons (e.g., benzene, toluene, etc.), halogenated hydro-
carbons (e.g., methylene chloride, chloroform, etc.), acid
amides (e.g., dimethylformamide, dimethylacetamide, etc.),

esters (e.g., ethyl acetate, butyl acetate, etc.), nitriles
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T T ] 18 . "Wherein [err] has the sane
freani ng as [err] Exanpl es of the substituted phenyl groups —
‘represented by [err] and [err] are a hal ogenophenyl gr@ughe-oufi®.006pRL2d

[err] 6) al kyl phenyl group, a hal ogenated [err] al koxyp i ch
are nentioned as the substituents in the satu- rated cy ll]ﬂ ﬁﬂmm p.
The conmpound (1) can be also used as a salt thereof and ch

salts are a pharnacol ogi cal |l y-acceptable salts such as a salt with
i norganic acid (e.g., hydrochloric
(e.g., acetonitrile, propionitrile, etc.) and the like.

They may be used either singly or as a mixture thereof in a

!
:
g

suitable mixing ratio.

Examples of the solid carriers are plant powder (e.gq.,
soybean powder, tabacco powder, wheat flour, etc.), mineral
powder (e.g., kaolin, bentonite, etc.), alumina, sulfﬁr
powder, activated charcocal and the like. They may be used

either singly or as a mixture thereof in a suitable mixing

ratio.

EXAMPLES

The present invention will be further illustrated by
way of the following reference examples, working examples
and preparation examples. However, it is not intended to
limit the scope of the present ifvention theéreto.

lr-NMR spectra were measured by a spectrometer of

Varian Gemini 200 type (200MHz) using tetramethylsilane as

an internal standard. All 8§ value are given by ppm. In the
| mixing solvents, the figures given in ( ) are the mixing
ratio of each of the solvents by volume. Unless otherwise
specified, the symbol % means that by weight. 1In the silica
gel chromatography, the ratio of the solvents is a ratio of

the mixed solvents by volume.

The symbols used in the examples have the following

Meanings.

s: singlet; d: doublet; t: triplet; g: quartet; dd:
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i d, hydrobrom c acid, sulfuric acid, nitric acid or phos- phoric acid)
nd a salt with organic acid (e.qg. acetic acid, tartaric acid, citric
acid, fumaric acid, naleic acid, t ol uenesul foni c acid or nethanesul f oni c
aC|d) The conpound represented by a formula (1) or a salt thereof
(hereinafter, referred to as the conpound of the present invention) has
one or nore asymetric carbon(s) in its nolecule and, therefore, there are
two or nore stereo- isoners. Any of such stereoisoners as well as a
m xt urgoubberdotbilety thitntxipleperdplichts preserdfitipletni i on. Anong those,
the optically active substances that when [err] is a hydrogen atom and
[err] gqeimtebtapingesupsepselt :septied ;cdbobragdmIo sdmphinge _
ptional | y-substituted phenyl group repre- sented by Ar is bonded and
anot hecordkdBR-atomto which R2 is bonded are in the (R)-configurations
are particularly

‘Reference Example 1

2-(2,4~-Difluorophenyl)~-2-[(1R)-1-(3,4,5,6~tetrahydro-
2H-pyran-2-yl)oxyethyl]oxirane (82 g) (sythesized by a
method disclosed in the Japanese Laid-Open Publication Hei-

04/74168) and 6.3 g of pyridinium p-toluenesulfonte were

dissolved in 600 ml of ethanol and the sclution was stirred
at 55°C for one hour. The reaction solution was concentrat-
ed under reduced pressure. The residue was dissolved in one
liter of ethyl acetate and the resulting solution was washed
with water (2 X 200 ml). The aqueocus layer was extracted
with ethyl acetate (2 X 100 ml).- The organic leyers were
combined, washed with a saturated aqueous solution of sodium
chloride, dried over magnesium sulfate and distilled off
under reduced pressure. The residue was purified by silica
gel chromatography (eluent: hexane/ethyl acetate = 10/1 to
8/1 to 3/1) to give 31.5 g of (1R)-1-[2-(2,4-difluocrophe-
nyl)-2-oxiranyl]ethanol as a pale yellow oil.

lH-NMR (CDCl3) §: 1.14-1.23 (3H,m), 1.77, 2.22 (1H),
2.80, 2.92 (1H), 3.27-3.32 (1H), 4.00-4.20 (1H,m), 6.75-6.94
(2H,m), 7.36-7.48 (1H,m).

Reference Example 2

(1R)=1~[2~(2,4-Difluorophenyl)-2-oxiranyljethanol (31.5
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he sane neani ngs as defined

eerred. The conpound of the present invention can be manufac-
red by, for exanple, reacting of a conpound of the formula

(rn): R [err]

g) and 40 g of 3,5~dinitrobenzoyl chloride were dissolved in
500 ml of methylene chloride and, with ice cooling, 24.1 ml
of triethylamine was added dropwise thereinto. The reaction
golution was stirred at room temperature for 3.5 hours,
washed with 150 ml of water and then with 150 ml of 5%
aqueous solution of sodium bicarbonate, dried over magnesium
sulfate and concentrated under reduced pressure. _The crys-
tals separated out were collected by filtration and washed
with methylene chloride. The mother liquor and the washing
were combined and distilled off under reduced pressure, then
78 ml of ethyl acetate and 300 ml of methanol were added to
the residue and the mixture was cooled with ice. The crys-
tals separated out were collected by a filtration and re-
crystallized from a mixture of 25 ml of ethyl acetate and

250 ml of methanol to give 28.7 g of [(1R)-1-[(2R)-2~(2,4~
difluorophenyl)-2-oxiranyl]ethyl] 3,5-dinitrobenzoate as

colorless needles.

mp 104-107°C (recrystallized from ethyl acetate-
hexane).

ly.NMR (CDCl3) §: 1.46 (3H,dd,J=6.6Hz,J=1.2Hz), 3.01
(1H,d,J=4.6Hz), 3.23 (1H,d,J=4.6Hz), 5.33 (1H,q,J=6.6Hz),
6.85-7.07 (2H,m), 7.54 (1H,m), 9.13 (2H,d,J=2.2Hz), 9.25
(1H,t,J=2.2Hz).

Reference Example 3
{(l1R)-1-[(2R)=2-(2,4-Difluorophenyl)-2-oxiranyljethyl]

};5-dinitrobenzoate (50 g) was dissolved in two liters of

39
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ove, with a conpound of the formula (I11): [err] , Wherein the
synbol s have the sane neani ngs as defined above, or a salt thereof, if

Fnecessary followed by treating wth an acyl ating agent. The reaction
can be usually conducted out in a solvent which does not inpede the
reaction. Exanples of the sol- vents which does not inpede the reaction

are water; ketones such as acetone; sulfoxides such as dinethyl sulfoxide;
et hers such as diethyl ether, tetrahydrofuran and dioxane; nitrites such
as aGRitddl | &id propBtoom hyekpeasbapre,suss ag dfenzenmdiied uene and

xyl ene; hal ogenat ed hydrocarbons such as dichl oronet hane, chl oroform and
1, 2- diypdrtoxtindd heae; added dropwise thereinto. The reaction solu-

tion was stirred at room temperature for one hour and neu-
tralized with 127 ml of 1N hydrochloric acid. Methanol was
distilled off under reduced pressure, then one liter of

ethyl acetate and 200 ml of water were added to the residue,

e e i
b eere s i A 0 A

and the mixture was extracted with ethyl acetate. The
organic extract was washed with 200 ml of a saturated aque-
ous solution of sodium chloride, dried over magnesium sul-
fate and distilled off under reduced pressure. The residue
was purified by silica gel chromatography (eluent: ethyl
acetate/hexane = 1/3) to give 25 g of (lR)-1-[(2R)-2-(2,4-
difluorophenyl)-2-oxiranyl]ethanol as a pale yellow oil.
lH-NMR (CDCl3) &: 1.17 (3H,dd,J=6.6Hz,l.2Hz), 2.05
{  (1H,br), 2.80 (1H,d,J=5.2Hz), 3:30 (1H,;d,J=5.2Hz), 4.01-4.17
| (14,m), 6.75-6.93 (2H,m), 7.36-7.48 (lH,m).

Reference Example 4.

To a solution of 16.1 g of (1R)-1-[(2R)=-2-(2,4-difluo~
rophenyl)-2-oxiranyl]ethanol in 320 ml of tetrahydrofuran
were added, with ice cooling, 63.3 g of triphenylphoéphine,
29.5 g of benzoic acid and 42.0 g of diethyl azodicarboxy-
late and the mixture was stirred at room temperature for six
hours under an atmosphere of argon. To the reaction solu-
tion were added 800 ml of ethyl acetate and 500 ml of water
to fractionate and the aqueous layer was extracted with 200

nl of ethyl acetate. The organic layers were combined,
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sters such as et hyl acetate; am des such as di nrethyl form am de,
acetam de, dinethyl acetam de and 1-nethyl-2-pyrroli- dinone; ureylenes
such as 1, 3-di met hyl - 2-i m dazol i di none;
20 and the like. They may be used either singly or as a mx- ture thereof

in a suitable m xing rati o. Further, it is preferred that the above
reaction is conducted out in the presence of a base such as alkali netal
hydr oxi des (e.g., lithium hydroxi de, potassium hydroxide or sodium

hydroxi de), alkali metal hydrides (e.g., potassium hydride or sodium
hydridedned! kdbéesBifblahDONL88cLCafld a saturated aqueous

solution of sodium chloride, then dried over magnesium
sulfate and concentrated. The residue was purified by
silica gel chromatography (eluent: hexane/ethyl acetate =
15/1 to 7/1) to give 19.2 g of [(18)-1-[(2R)-2-(2,4~-difluo~-

rophenyl )-2-oxiranyl]ethyl Jbenzoate as a colorless oil.

1H-NMR (CDCl3) 8: 1.37 (3H,d,J=6.6Hz), 2.90
(1H,d,J=5.2Hz), 3.28 (1H,d,J=5.2Hz), 5.36 (1H,q,J=6.6Hz),
6.74-6.94 (2H,m), 7.38-7.60 (4H,m), 7.94-8.01 (2H,m).
| IRx:neatmax cm~l: 1725, 1615, 1600, 1505, 1450, 1425.

[{1S)~-1-[(2R)~2~(2,4~-Difluorophenyl)-2-oxiranyl]ethyl]
benzoate (15.9 g) was dissolved in 800 ml of methanol, and
12.9 ml of 28% methanolic solution of sodium methylate was

added thereto with ice cooling. The reaction solution was

stirred for six hours at room tefiperature. To the reaction

et e s e oo T

solution was added 63.2 ml of 1N hydrochloric acid and the

solvent was distilled off under reduced pressure. The

residue was purified by silica gel chromatography (eluent:

hexane/ethyl acetate = 6/1 to 2/1) to give 9.7 g of (1S)-1-
% [(2R)~2~(2,4~difluorophenyl)~-2-oxiranyl]ethanol as a color-
less oil.

lH-NMR (CDCl3) §: 1.20 (3H,dd,J=6.4Hz,2.2Hz), 2.24

(14,d,J=1Hz), 2.92 (1H,d,J=5Hz), 3.28 (1H,d,J=5Hz), 4.12
(lH,q,J=6.4 Hz), 6.77~6.95 (2H, m), 7.34 (lH, m).

IRy heat o em-l: 3420, 2980, 1615, 1600, 1500, 1425.

ot Has Been Replaced
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| it hi um carbonat e, sodi um bi carbonate, cesium carbonate,
carbonate or sodium carbonate), organic acid salts

pot assi um

(e.g., sodium acetate),
al kali metal al coholates (e.g., sodiumnethylate or potassium

tert-butylate), tetrabutyl- anmonium fluoride and
bi s(tri-n-butyl stannyl) oxi de. Al ternatively,

be manufactured by the reaction in the above-nentioned sol vent using a

t he desired conmpound can

salt of the conmpound (I1l1) with nmetal (e.g., alkali nmetal such as
and potassi_u i nstead qgf the conmpound (I11). The amount of the base
used is & . to 100 equivalents, preferably about 0.01 to
50 equi vgl gnt.g, . (1 T t conpound
(rrer) oraégrbiﬁgg%%#ﬂﬁgﬁlaﬂgﬁ?%w1%#%1%?é%d?ﬁgfeﬁ?gga%?gfg%ggly about 1 to

50 gadE¥ved 9 200 Rl ¥ OWPW¥bdddNane and, with ice cool-

ing, 33.3 g of phenyl chloroformate was added dropwise

sodi um

thereinto. The reaction solution was stirred with ice
cooling for 30 minutes, washed with water and dried. The
solvent was distilled off to give a mixture of phenyl 2,4-
difluorophenylcarbamate and pyridine. To the mixture was
added 30.7 g of 2-(diethoxy)ethylamine, and the resulting
mixture was stirred at room temperature. The crystals sepa-
rated out were collected by filtration and washed with
petroleum ether to give 37.8 g of N-(2,2-diethoxyethyl)-N'-
(2,4-difluorophenyl)urea as colorless crystals.

This urea compound (37.5 g) was dissolved in a mixture

of 560 ml of methanol and 280 ml of water, 300 ml of 0.48M
hydrochloric acid was added thereto and the mixture was
stirred at room temperature for three days. The reaction
solution was concentrated under reduced pressure and the
crystals separated out were washed with a mixture of water
and methanol (5:1) to give 22.8 g of 1~(2,4-difluorophe-
yl)-2-(1H,3H)-imidazolone as a colorless powder.
| mp 192-194°C.
Elemental analysis for CgqHgFoN,O

Caled (%): C 55.11, H 3.08, N 14.28

Found (%): C 55.14, H 3.29, N 14.18

This Sheet Has Been Replaced
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he reaction tenperature is not parflCurarIy 1imted but usually it is ?
about 0 to 150[err]C, preferably about 10 to 120[err]C The reaction
. t :

ime is usually about several mnutes to several ten hours (for exanple,
fromfive mnutes to fifty 21 hour s) .
The conpound of the present invention can be manufac- tured by, for
" exanpl e, reacting a conpound of the formula (I1V): [err]

Reference Examples 6-13
In the same manner as in Reference Example 5, the

imidazolone derivatives shown in Table 1 were obtained.

[Table 1]

HN N—R*

Ref. Ex. No. ‘ mp (CC)

e e =
(=2}
: A

145-146
OCFa
] 7 170-171
as
8 ' - 166~167
L
9 157-159
QOCHzCFz CFz2H
10 161-163
"©—OCF2CF2H
i1 147-150
‘QOCHzCFz CF3
12 145-151
@—OCHz CF3
13 @_ 176-178
ci

Sheet Has Been Replaced
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P wherein the synbols have the sane meanings as defined above,

isuch asRgferhgcecfiamp liectlda-
; Phenyl 2,4-difluorophenylcarbamate (5.0 g) and 4.2 g of
glycine ethyl ester hydrochloride were dissolved in 30 ml of
pyridine and the solution was heated at 80°C for 14 hours.
The reaction solution was concentrated under reduced pres-
sure and to the residue were added 80 ml of ethyl acetate
and 20 ml of water. The ethyl acetate layer was washed with
10 ml of an aqueous solution of sodium chloride, dried over
anhydrous magnesium sulfate and concentrated under reduced
pressﬁre. Hexane (50 ml) was added to the residue and the
solid separated out was collected by filtration to give 4.58
g of N-(2,4-difluorophenyl)-N’-ethoxycarbonylmethylurea as a
colorless powder. |

lp-NMR (CDCl3) 6: 1.29 (3H,t,J=7Hz),.4.07
(2H,d,J=5.4Hz), 4.24 (2H,q,J=7Hz), 5.57 (1H,br), 6.75-6.90
(3H,m) 7.84-7.98 (1H,m).

The product (4.1 g) was dissolved in 80 ml of methanol,
3.0 g of 28% methanolic solution of sodium methoxide was
added thereto and the mixture was stirred at room tempera-
ture for 2.5 hours. To the reaction solution was added 15
ml of 1IN hydrochloric acid, the mixture was concentrated
under reduced pressure, and then 20 ml of water was added to
the residue. The mixture was extracted with 80 ml of ethyl
dcetate. The extract was washed successively with 20 ml of
vater and 20 ml of a saturated aqueous solution of sodium
cthloride and dried over anhydrous magnesium sulfate, and the

olvent was distilled off under reduced pressure. The

44
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or the salt

" her eof with a conpound of the formula (V): H A

| {QY) wherein the synbols have the sane nmeani ngs as defined above, or the
salt thereof to give a conpound of forrmula (1) in which R3 is a hydrogen
atom The above reaction can be usually conducted in a sol- vent

whi ch does not inpede the reaction. Exanples of such solvents are water;
ket ones such as acetone; sul foxides such as dinethyl sulfoxide;

et hers




of uran and di oxane; nitrites such as acetonitrile; aromatic

drocarbons such as benzene, toluene and xyl ene; hal ogenated hydrocarbons
uch as di chl oronet hane, chloroform and 1, 2rmdisadel s BednlRagieeed est ers such as
t hyl acetate; anmides such as dinethylform ' :

| met hyl acet am de and 1-nethyl-2-pyrrolidi ngHml‘“mEﬂ“m such as

, 3-di net hyl - 2- I dazol i di none;
nd the like. They may be used either singly or as a mxture thereof in a
uitable mxing ratio. Further, it is preferred that the above

EeaCtgggiaae %ggd%%%%%éflf;g%I%;%%”H?%éﬁyfié@ggrsgghgggeakg%lb g%tm

3
"
1

3-(2,4-dif1uorophenyl)-2,4-imidzolidinedione as a colorless

powder .
mp 161-170°C.

lg-NMR (CDC1l3) §: 4.20 (2H,s), 5.90 (1H,br), 6.95-7.10
(ZH’m)’ 7.25"7-40 (lH,m)- .

JRPRSREEE S

Reference Example 15
1-{(4-(2,2,3,3~-Tetrafluoropropoxy)phenyl]~2(1H,3H)~-2~
imidazolone (2.0 g) was dissolved in 10 ml of acetic acid,
i 0.5 g of 10% palladium-carbon was added thereto and the
| mixture was stirred for 7.5 hours in an atmosphere of hydro-
gen. The catalyst was filtered off, the catalyst was washed
with acetic acid. The filtrate and the washing were com-

bined and distilled off under reduced pressure. To the

residue was added each 40 ml of water and ethyl acetate to
fractionate, and the ethyl acetate layer was dried (over
¥9804) and distilled off under reduced pressure. The re-
sulting colorless crystals were washed with diisopropyl

ether to give 1.86 g of 1-[{4-(2,2,3,3-tetrafluoropro-

poxy)phenyl]-2-imidazolidinone as colorless crystals.
mp 180-181°C.

s g5 & ameth T3 R URASL A

lx-NMrR (CDC1l3) &§: 3.53-3.61 (2H,m), 3.87-3.95

(,m), 4.32 (2H,tt,J=11.8Hz,1.6Hz), 4.97 (1H,brs), 6.06
18, tt,J=5382,5.0Hz), 6.91 (2H,d,3=9.2Hz), 7.47
®,4,7=9.202) .

IR (KBI)y max? 3250, 1705, 1680, 1515, 1485 (cm~l). :
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oxi des (e.g., Ii
rdr oxi de), al kal

O , [
netal hydrides (e.g., potassium ‘hydride or. sodium
tydri de), alkali netal carbonates (e.g.,
| car bonat e, cesium carbonate,

lithiumc ate, sodium -
_ potassiumcarbonateélmrggﬁ’ta ca Rerflageiit e) |
organic acid salts (e.g., sodiumacetate), alkali n%j
sodi um net hyl ate or

i
,.
Lo e ——— s Oraaaas 21

s (e.g.,
potassiumtert-butylate), tetrab
fluoride, bis(tri-n-buthylstannyl)oxide, and the |ike, anbng whic
tetrabutyl ammoni um fl uoride is preferred.

Alternatively, the desired
conpound can be manufactured by the reaction in the above-nentioned
sol vent usgD@ménsgalt anafiykhe @@&p@q@@(&@ N%?{lnetal (e.g., alkali netal i
such as sodi um and potassi um instea o# the” conpound (V). The :
anmount of the b@akeds (&Juall w9al3@yt H0.4QQ% t oy X0B9 equi val ents, preferably
bout 0.01 to 50 equivalents, to the
r Found (%): C 49.24, H 3.96, N 9.59

1 Reference Examples 16-19

'~ In the same manner as in Reference Example 15, the

imidazolidinones given in Table 2 were obtained.

PR

(Table 2]

e

HN N—R4*
|
!
1 .
\ Ref. Ex. No. "R¢ mp (C)
1 16 169-171
—@-OCFzCFzH
17 190-192
—@—ocmcmss '
18 188-189
—<: :>—OCH2CF3
19 @ 160-165
c1

Reference Example 20

Diisopropylethylamine (0.51 ml) was added to a solution
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cagpound of the formula (V). The anount of the conpound (V) or salt i
Ereof is about 0.1 to 100 equival ents, preferably about 0.1 to 50

fui va- lents, to the conpound (IWblsSheeﬁilsH eaction tenperature i s not

prticularly |Iﬁ1ted but, usually it s ﬁSO[err]C preferably
J"m m 25 The
several ten hours (e.g.,

$oout 10 to 120[err]C
The conpound of the formula (1) wherein

geaction tinme is usually about sever
f§ve mnutes to fifty hours).
A'is an option-

of 535 mg of (18)-1-[(2R)-2~(2,4~-difluorophenyl)-2~ g
oxiranyllethanol in 15 ml of dichloromethane at -78°C under ’ ]
an atmosphere of nitrogen and then 0.49 ml of trifluoro-
pmethanesulfonic acid anhydride was added dropwise thereinto
over the period of three minutes. The mixture was stirred
at -78°C for 20 minutes, then at -20°C for 20 minutes and
the reaction solution was concentrated to about 9 ml at
-10°C. The concentrated solution was subjected to flush
column chromatography using silica gel (3.2 x 4 cm) and

eluted with dichloromethane-hexane (1:1). The fraction

containing the product was concentrated to about 3 ml. The
residue was added, at -10°C, to a solution of sodium salt of
l1-(4~-trifluoromethylphenyl)-2(1H,3H)~imidazolone prepared
from 606 mg of 1-(4-trifluoromethylphenyl)-2(lH,3H)-imidazo-‘
lone, 3 ml of dimethylformamide ;nd 85 ﬁg of 60% sodium
hydride in.oil and the mixture was stirred for ten minutes.
The reaction solution was stirred at 0°C for 20 minutes.
Water (30 ml) was added to the reaction solution and the

nixture was extracted with 30 ml of ethyl acetate four

times.

The ethyl acetate layer was washed successively with
; 0 ml of water twice and a saturated aqueous solution of

; Sodium chloride once, and dried over anhydrous magnesium
fulfate, The solvent was distilled off under reduced pres-
Sure to give a colorless oily product. This product was

Wrified by silica gel chromatography (eluent: hexane/ethyl

Wetate = 3/1 to 2/1 to 1/1) to give 362 mg of 1-[(1R,2S)-

e T ot L
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“ally-substituted 2-oxo-T-inidazolidinyl or a salt t hereof .

uf actured by, for exanple, subjecting a conpound of the formula (VI):

. B r ] wherein A is an optionally- sulbhi $heeritagBepn Bsplpead 3- di hydr o-
W+ i m dazol -1-yl group and the other synbols h ani ngs as
jef'i ned above, or a salt thereof to a catalyti action
The above-nentioned reaction is usually conducted In the presence of water

or an organi c solvent which -does not inpede the reaction such as ketones
(e.g., acetone or nethyl

2-(2,4~difluorophenyl)~2,3~epoxy-1l-methylpropyl]-3-(4-
trifluoromethylphenyl)-2(1H,3H)~imidazolone and 209 mg of
(2R)~2=~(2,4-difluorophenyl)-2-[ (1R)~1=[1=-(4~-trifluoromethyl-
phenyl)-2-imidazolyloxy]ethyl Joxirane.
1-[(1R,28)~2~(2,4-difluorophenyl)-2,3-epoxy-l-methyl-
: propyl]=-3=-(4~trifluoromethylphenyl)-2(1H,3H)~imidazolone:
1 colorless prisms.
l mp 135-136°C.
lg-NMR (CDCly) §: 1.37 (3H,d,J=7.2Hz), 2.72
' (1H,d,J=4.4Hz), 2.82 (1H,d,J=4.4Hz), 5.09 (1H,q,J=7.2Hz),
6.50 (1H,d,J=3.2Hz), 6.64 (1H,d,J=3.2Hz), 6.80-6.97 (2H,m),
7.35-7.50 (1H,m), 7.69 (2H,d,J=8.4Hz), 7.82 (2H,d,J=8.4Hz).
60% Sodium hydride in oil (65 mg) was dispersed in 4 ml

of dimethylformamide, and 118 mg of 1,2,4-triazole was added

thereto with ice cooling. The resulting mixture was stirred

at room temperature for ten minutes. The solution of 362 mg
of 1-[(1R,28)-2-(2,4~-difluorophenyl)-2,3-epoxy~l-methylpro-~
pyl]l-3-(4~-trifluoromethylphenyl)~-2(1H,3H)-imidazolone pre-
pared hereinabove in 2 ml of dimethylformamide was added

thereto and the resulting mixture was heated at 50°C for

five hours. After cooling, to the reaction solution was

added 8 ml of cold water and 40 ml of ethyl acetate to
fractionate and the aqueous layer wés extracted with ethyl
icetate twice. The ethyl acetate layers were combined,
¥ashed with water and a saturated aqueous solution of sodium

hloride successively, dried over anhydrous magnesium sul-

fate and distilled off under reduced pressure. The residue
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t hyl ketone), alcohols (e.g., nethanol, ethanol, propanol, isopropyl L

¥al cohol or butanol), esters (e.g., ethyl acetate), hydrocarbons (e.qg., q

*™ benzene, toluene, hexane or xylene), organjc carboxylic acids (e.g., !
acetic acid or propionic aci s Shest&agbren 1P e,d whi ch may be used either
‘singly or as a m xture thereof nis usually conducted in the
presence of a catalyst. Wth r atalyst, a suitable netal

" catal yst such as pall adi umcar 'S used. This reduction reaction is
conduct ed under from an at nos- 24

was purified by silica gel chromatography (eluent: ethyl
acetate/hexane = 1/1 to 2/1 to ethyl acetate) to give 350 mg
of 1-[(1R,25)-2~(2,4~difluorophenyl)-2-hydroxy-l-methyl-3-
(18~-1,2,4-triazol-1-yl)propyl]=-3-(4-trifluoromethylphenyl)-
2(1H,3H)~imidazolone as a colorless powder.
lgy-NMR (CDClz) 8: 1.21 (3H,d,J=7.2Hz), 4.19
; (1H,d,J=14.2Hz), 5.00 (1H,q,J=7.2Hz), 5.11 (1H,d,J=14.2Hz),
i 5.46 (1H,s), 6.71 (1H,d,J=3.2Hz), 6.83 (1H,d,J=3.2Hz) 6.72-

6.90 (2H,m), 7.40-7.56 (lH,m), 7.72 (2H,d,J=8.4Hz), 7.75
(1H,s), 7.83 (2H,d,J=8.4Hz), 7.84 (lH,s).
rvneat ~_ cm-l: 3404, 3383, 3000, 1693, 1618, 1599,
1524, 1500, 1429, 1327.
Elemental analysis for Cjj3H;gFgNg50y
Calcd (%): C 55.12, H 3.78, N 14.61
Found (%): C 54.81, H 3.97, N 14.39

Reference Examples 21-23 i

The following compounds were prepared by the same

i T

1 manner as in Reference Example 20. |
§

Reference Example 21

1-{(1R,2R)-2-(2,4~Difluorophenyl)~-2-hydroxy-l-methyl-
3-(1H-1,2,4~triazol-1-yl)propyl]-3-(2,4-difluorophenyl)- j

(14, 3H)-imidazolone.

Colorless powdery crystals; yield: 416 mg (66%).
mp 134-136°C. -

l5-NMR (CDC13) §: 1.21 (3H,d,J=7Hz), 4.19
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oheric pressure to a pressure of ‘up to about 150 kg/cnR at the tenperature
of fromroom tenperature to aboubrhi’lS@,Qe[eaaarsB@nReplaced Exanpl es of the salts of
t he above-nentioned starting conpogg L\O and (VI) are the sane
as those of the conpound (1I). m‘\mmw\!m\“ und of the formula (1)
wherein R3 is a hydrogen atomis ; y the above-nenti oned
reactions, the conpound or the salt thereof can be acylated to give
anot herx F@ppevadsnk )t ha . B6r mukg o, =72er i er (K )&, PALACYHZ ) gr oup, by
treating it with an appropriate acylating agent of R3X (R3 is an aliphatic
or ardn®2i ¢lHydrgpcabhbd rfdd,dtyT=udHz )as aCHEISE . 86Hr OFH any} , 6 bARyryl
et hoxycar bonyl, benzoyl and substituted benzoyl; and X is a | eaving group
such as0& (RHlIDYen7atdm? -88g.(2Hm Jor iThd dor( 13 i ne? 085 atiHya)ed ester

group).

Reference Example 22
1-{ (1R, 2R)~2~(2,4-Difluorophenyl)-2-hydroxy-l-methyl-

3-(1H-1,2,4-triazol-1~yl)propyl]-3~(4-trifluoromethoxyphe-
nyl)-2(1H,3H)-imidazolone. '

Colorless powder; yield: 500 mg (71%).

lH-NMR (CDClg) 8§: 1.20 (3H,d,J=7Hz), 4.19

(1H,d,J=14.4Hz), 4.97 (1H,q,J=7Hz), 5.10 (1H,d,J=14.4Hz),

C il -

e e e

5.51 (1H,br), 6.39 (1H,d,J=3.2Hz), 6.64 (1H,d,J=3.2Hz),
6070-6085 (2H,m)’ 7031 (2H,d,J=9HZ), 7038-7154 (lH’m)' 7069

A a AR, P eedeit

(2H,d,J=9Hz), 7.74 (1lH,s), 7.84 (1H,s).

Reference Example 23 -

{ 1-{(1R,2R)=-2-(2,4-Difluorophenyl)-2-hydroxy-l-methyl-
3-(1H-1,2,4-triazol-1l~yl)propyl]-3~(4-fluorophenyl)-
2(1H,3H)-imidazolone.

Colorless powder; yield: 871 mg (74%).
lp-mR (cbclz) &: 1.20 (3H,d,J=7Hz), 4.20
(1H,d,J=14.2Hz), 4.95 (1H,q,J=7Hz), 5.10 (1H,d,J=14.2Hz),
. 5.58 (1H,br), 6.60 (1H,d,J=3.2Hz), 6.74 (1H,d,J=3.2Hz),
6.70-6.88 (2H,m),.7.05-’7.20 (2H,m), 7.40-7.65 (3H,m), 7.73
(1H,s), 7.85 (1lH,s).

Reference Example 24
To a solution of 1.36 g of (1S)~1-[(2R)-2~(2,4~di-
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L e eanenanacatioa SR T AT b - elslin A
ove-mentioned reaction is usual |y coducted I n the absence or
ence of a sol vent which does not inpede the reachogh a of such
ents are ketones such as acetone; sul foxides such pa“

-oxi de; ethers such as diethyl ether, tetrahydrofurﬁ

‘iles such as acetonitrile; aromatic hydrocarbons s

uene and xyl ene; hal ogenat ed hydrocarbons such as dlchloronethane

rof orm and 1, 2-di chl oroet hane; esters such as ethyl acetate; am des
as di net

Rt R A s AR kb e (SR R S D e

i was added 1.31 ml of diisopropylethylamine at -60°C under an

atmosphere of nitrogen and then 1.26 ml of trifluoromethane-
gulfonic acid anhydride was added dropwise thereinto over
the period of three minutes. The mixture was stirred at
-60°C for 20 minutes, then at -20°C for 20 minutes. The
reaction solution was subjected to flush chromatography
using 27 g of silica gel and eluted with 220 ml of dichloro-
methane-hexane (l:1). The fraction containing the product o
, was concentrated to about 9 ml and the residue was added to
a mixture of 1.15 g of 3-(2,4-difluorophenyl)-2,4-imidazoli-
dinedione, 18 ml of dimethylformamide and 0.20 g of 60%
sodium hydride in oil at -10°C. The resulting mixture was
stirred for 20 minutes and then for 20 minutes at 0°C.
Water (20 ml) was added thereto and the mixture was extract-
ed with 100 ml of ethyl acetate. The ethyl acetate layer
wvas washed with 20 ml of a saturated aqueous solution of
sodium chloride, dried over anhydrous magnesium sulfate and
distilled off under reduced pressure. The residue was
purified by silica gel column chromatography (eluent: hex-
ane/ethyl acetate = 2/1) to give 1.25 g of 1-[(1lR,2S)-2-
{2,4-difluorophenyl)-2, 3~epoxy-l-methylpropyl]-3-(2,4-
zﬁiluorophenyl)-z,4-imidazolidinedione as a white solid.
mp 124-125°C (recrystallized from ethyl acetate-
hxane). |
lH-NHR (CDC1l3) §: 1.30 (3H,d,J=7.2Hz), 2.81
{8,d,3=4.6Hz), 3.08 (1H,d,J=4.6 Hz), 4.06 (1H,d,J=17.8Hz),

51




® the reaction rate, a base (e.g., dinethylam nopyridine, piridine,
)icolin or triethylamne) can be added to the reaction system - The
conpound of the present invention can be isolated and purified fromthe
Jreaction m xture by a known procedure per se such as extraction,
concentration, neutralization, filtration, recrystallization, col um
phronatography and thin |ayer chronatography. The conpound of the

present invention can have at least two stereoisoners. Each of such
i somer s _and_each of _m _x es thereof _is |nclud$dzgn tag concept of the

pr eseft 22 AFBadi-dr 15n§Hz|)f' T B ieFr hn?iZ bme
separ
i nventi
each single isonmer of

et i = 52

mafrBd+ tured

t a S|ngle I soner of the conpound of the present
?“gh Zaﬁg é%§§ |ned by the above-nentioned reaction starting from

Reference Examples 25-29

The following compounds were prepared by the same

manner as in Reference Example 24.

Reference Example 25

1-[(1R,28)~2~(2,4-Difluorophenyl)-2,3-epoxy-l-methyl-
propyl}]-3-[4-(2,2,3,3-tetrafluoropropoxy)phenyl]-2-
imidazolidinone.

Colorless powder.

lg-NMR (CDCl3) §: 1.21 (3H,d,J=7.2Hz), 2.75
(1H,d,J=7.0Hz), 3.15 (1H,d,J=7.0Hz), 3.42-3.64 (2H,m),
3.71-3.81 (2H,m), 4.32 (2H,tt,J=12Hz,l1.4Hz), 4.80
(1H,q,J=7.2Hz), 6.06 (1H,tt,J=53Hz,5Hz), 6.76~6.9 (2H,m),
6.91 (2H,d,J=9.2Hz), 7.35-7.5 (lH,m), 7.48 (2H,d,J=9.2Hz).

Reference Example 26

1-{(1R,25)~2-(2,4-Difluorophenyl)-2,3-epoxy~l-methyl-
propyl]-3-{4-(1,1,2,2-tetrafluorocethoxyphenyl]~2-
imidazolidinone.

Colorless powder.

lg-NMR (CDCl;) §: 1.22 (3H,d,J=7.4Hz), 2.75
(14,d,J=5Hz), 3.14 (1H,d,J=5Hz), 3.44-3.65 (2H,m), 3.73-3.84
(2€,m), 4.80 (1H,q,J=7.4Hz), 5.89 (1H,tt,J=53Hz,2.8Hz),
§.77-6.93 (2H,m), '7.17 (2H,d,J=9Hz), 7.34-7.46 (1H,m), 7.55
(2H,d,J=9Hz). |
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Fie starting conpounds (I1), (1V) and (VI). Wen the product is a mxture
f two or nore isoners, they may be separated into each isoner by a
onventional separating nethod such as a nethod of producing salt with an
optically-active acid (e.g., canphorsulfonic acid or tartaric acid) or by
means of various types of chromatogra- phies, fractional recrystallization
and so on. The salt of the conmpound (I) can be manufactured by a
known et hod pe se such as by addi ng the above-nentioned inorganic or

organi c aciyg t e conp, The starting conpound (I1) in the
present |n3%%5?%n V¢Nﬂ&ﬂtﬁg%6451%@%yd¥5§@ﬂ 2486, RB25s (amm8hhyl group, the

Reference Example 27
1-[(lR,ZS)-2-(2,4-Difluorophenyl)-2 3~epoxy-l-methyl-
propyl]-3-[4-(2,2,3,3, 3-pentafluoropropoxy)phenyl] 2-
imidazolidinone.

Colorless prisms.

mp 141-144°C (ethyl acetate-hexane).
lu-mMRr (cpCl3) §: 1.22 (3H,d,J3=7Hz), 2.75
(1H,d,J=5.0Hz), 3.15 (1H,d,J=5.0Hz), 3.42-3.64 (2H,m),
3.73-3.82 (2H,m), 4.39 (2H,dt,J=12.4Hz,1.2Hz), 4.80
(1H,9,J=7Hz), 6.77-6.90 (2H,m), 6.92 (1H,d,J=9.2Hz), 7.34-
7.42 (1H,m), 7.48 (2H,d,J=9.2Hz).
Elemental analysis for Ca2H; gF7N903
Caled (%): C 53.66, H 3.89, N 5.69
Found (%): C 53.37, H 3.74, N 5.62

IR (KBT) y max: 1700, 1520, 1485, 1430, 1265 (em~1y,

Reference Example 28

1-[(1R,28)-2-(2, 4-Difluorophenyl) 2,3-epoxy-1 -methyl-

propyl] 3-[4-(2,2, 2-tr1fluoroethoxy)phenyl] 2
none.

-imidazolidi-

Colorless needles.
mp 131-132°C (diethyl ether).

1
H-NMR (CDCl3) &: 1.21 (3H,d,J=7.2Hz), 2.75

(H,d,7=582), 3.15 (1#,d,J=5Hz), 3.42-3.64 (2H,m), 3.73-3.82

2
(M,m), 4.32 (2H,q,J=8.2Hz), 4.80 (1H,q,J=7.2Hz), 6.77-6.88
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carbon to which Ar is bonded is in an (S)- conflguratlon—and the

arbon to which R2 is bonded is in an (R)- configuration .e. und

(VII)) can be manufactured by a nethod as given in t |ﬂi I‘Tmiﬂ

(2H,m), 6.92 (2H,d,J=9Hz), 7.34-7.44 (1H,m), 7.48
(2H,d,J=9Hz).
Elemental analysis for Cyj;H;gFgN50;3
Caled (%): C 57.02, H 4.33, N 6.33
Found (%): C 57.33, H 4.06, N 6.39

IR (KBr)y pax: 1695, 1515, 1485, 1425, 1265, 1240 (cm~l).

Reference Example 29
1-{4-Chlorophenyl)-3-{(1R,28)~-2-(2,4~difluorophenyl)-
2,3-epoxy~-l-methylpropyl]-2~imidazolidinone.
Colorless needles.
mp 130-131°C (ethyl acetate-hexane).
lg-NMR (CDCl3) §: 1.22 (3H,d,J=7Hz), 2.75 (1H,d,J=5Hz),
3.14 (1H,d,J=5Hz), 3.43-3.65 (2H,m), 3.73-3.82 (2H,m), 4.80
(1H,q,J=THz), 6.77-6.93 (2H,m), 7.28 (2H,d,J=9Hz), 7.34-7.54
(l1H,m), 7.49 (2H,d,J=9Hz). -
Elemental analysis for C;gH;7ClF;yN,0;
Calcd (%): C 60.24, H 4.52, N 7.40
Found (%): C 60.45, H 4.38, N 7.45

IR (KBr) ypax: 1700, 1615, 1600, 1500, 1425, 1270
(cm‘l).

Reference Examgle.BO

A mixture of 8.6 g of 4-(2,2,3,3~tetrafluoropropoxy)-

aniline, 4.8 g of ethyl chloroacetate, 4.8 g of sodium

bicarbonate, 3.0 g of sodium iodide and 300 ml of acetone

"8 refluxed for 21 hours. The solvent was distilled off

Wder reduced pressure and 200 ml of ice water and 200 ml of
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is a propyl group, Phis a phenﬁl %
Has Been

, Wherein Me is.a nethyl group, Et is a ethyl group,

aﬂggi DVF is dinethyl fornma-
heet

"

dichloromethane were added to the residue to fractionate.
The dichloromethane layer was washed with water, dried over
anhydrous magnesium sulfate and distilled off under reduced
pressure. The residue was purified by silica gel column
chromatography (eluted with ethyl acetate:hexane [1:3 v/v])
to give 9.4 g of N-ethoxycarbonylmethyl-4-(2,2,3,3-tetra-
fluoropropoxy)aniline as pale yellow crystals.

To a mixture of 2.1 g of the resulting N-ethoxycarbo-
nylmethyl-4-(2,2,3,3-tetrafluoropropoxy)aniline, 1.1 ml of
triethylamine and 50 ml of dichloromethane was added drop-
wise a solution of 0.6 ml of chloroacetyl chloride in 6 ml
of dichloromethane with ice cooling and the resulting mix-
ture was stirred at room tem?erature for five hours. To the
reaction solution was added 50 ml of dichloromethane and 100
ml of ice water to factionate. The dichloromethane layer
was washed with water and dried over anhydrous magnesium
sulfate. The solvent was distilled off under reduced pres-
sure and the residue was purified by silica gel column
chromatography (eluted with ethyl acetate:hexane [1:2 v/v])
to give 2.4 g of N-chloroacetyl-N-ethoxycarbonylmethyl-4-
(2,2,3,3~tetrafluoropropoxy)aniline as a yellow oily sub-
stance.

The resulting N-chloroacetyl-N~ethoxycarbonylmethyl-4-
(2,2,3,3-tetrafluoropropoxy)aniline (1.9 g) was dissolved in
0 ml of 10.5% ammonia-ethanol and the solution was stirred

8t 60°C for four hours. After cooling, the crystals sepa-
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m de and the other synbols have the sanme neani ngs. as.defined above.
starting conpound (VII11) in the schenme can be manu- factured by a

thod as given in the foll owing schene. Thi]lsll’lir """elanTiliced

rated out therefrom were collected by filtration and washed

with cold ethanol to give 1.5 g of l-[4-(2,2,3,3—tetra¥

fluoropropoxy)phenyl]-2,5-piperazinedione as colorless crys-
tals.
lH-NMR (dg-DMSO) 8: 3.95 (2H,s), 4.20 (2H,s), 4.60
(2H,t,J=14Hz), 6.67 (1H,tt,J=52Hz,5.4Hz), 7.08 (2H,d,J=9Hz),
7.30 (2H,d,J=9Hz), 8.27 (1H,brs).
 Elemental analysis for Cj3HjoF4N503
Calecd (%): C 48.76, H 3.78, N 8.75
Found (%): C 48.99, H 3.65, N 8.88.

siMs (Mut): 321.
IR (KBr)y pmax: 3440, 3250, 1670, 1650, 1510, 1330

(cm'l)-

Reference Example 31

1-[(1R,2S)~2~(2,4~-Difluorophenyl)-2,3-epoxy~l~methyl-
propyl]-4-[4-(2,2,3,3—tetraf;uoropropoxy)phenyl]—2,5-pipera-
zinedione was obtained by the same manner as in Reference

Example 24.

Colorless powdery crystals.

lg-NMR (CDCl3) 6: 1.25 (3H,d,J=7.2Hz), 2.85 |
(1H,d,J=5Hz) 3.10 (1H,d,J=5Hz), 4.07 (1lH,d,J=17Hz), 4.21 i
. (1H,d,J=17Hz), 4.23 (1H,d,J=16Hz), 4.34 (1H,d,J=16Hz), 4.36
}(2H,t,J=12Hz), 5.37 (1H,q,J=7.2Hz), 6.06
(1H,tt,J=53Hz,4.8Hz), 6.78-6.95 (2H,m), 6.98 (2H,d,JTJ=9Hz),
.23 (2H,d,J=9Hz), 7.35-7.47 (1H,m).
mp 155-156°C (ethyl acetate-hexane).
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Elemental analysis for Cjy3HygFgN0,4
caled (%): C 54.99, H 4.01, N 5.58
Found (%): C 54.77, H 4.03, N 5.36

Reference Example 32
1-(4~-Trifluoromethylphenyl)~2(1H,3H)~imidazolone (1.15
g) was dissolved in 20 ml of acetic acid. 10% Palladium-
carbon (0.3g) was added thereto and the mixture was stirred
under a hydrogen stream for six hours. The catalyst was
filtered off, the solvent was distilled off and the residue
was recrystallized from ethyl acetate-diisopropyl ether to
give 0.95 g of 1-(4-trifluoromethylphenyl)-2-imidazolidinone
as colorless prisms.
mp 169-171°C (ethyl acetate-diisopropyl ether).
lg-NMR (CDCl3) 8: 3.63 (2H,t,J=8Hz), 3.99 (2H,t,J=8Hz),
4,95 (1H,br), 7.59 (2H,d,J=9Hz), 7.68 (2H,d,J=9Hz).
Elemental analysis for CjgHgF3N50
Caled (%): C 52.18, H 3.94, N 12.17
Found (%): C 51.94, K 3.89, N 12.23

Reference Example 33
1-{(1R,25)-2-(2,4-Difluorophenyl)-2,3-epoxy-l-methyl-
propyl]~3-(4~-trifluoromethylphenyl)-2-imidazolidinone was
~ Obtained as a colorless powder by the same manner as in
REfgrence Example 24.
lu-NMR (CDCl4) 8: 1.24 (3H,d,J=7.2Hz), 2.76
(l4,d4,0=4.8Hz), 3.14 (1H,d,J=4.8Hz), 3.48-3.70 (2H,m),

3.78-3.90 (2H,m), 4.83 (1H,q,J=7.2Hz), 6.78-6.95 (2H,m),
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~ wherein THP is a tetrahydropyranyl group, DVBO i s dineth- :
foxi de and the ot her symbol s have the same nmeanings as defined above.
Fstarting conpound (VI) in the present invention wherein RL is a

Fogen atom, R2 is a methyl group, [err] is a hydrogen atom and both a

on to which Ar is bonded and a carbon to which R2 is bonded are in
configurations (i.e., a conpound (XVII)) can be manufactured by, for

ple, a nethod as given in the follow ng schene. [err]

1.35-7.48 (1H,m), 7.57 (2H,d,J=8.8Hz), 7.67 (2H,d,J=8.8Hz).

Reference Example 34

In the same manner as in Reference Example 30, starting
from 4-(1,1,2,2-tetrafluorcethoxy)aniline, 1-[4-(1,1,2,2-
tetrafluoroethoxy)phenyl]-2,5-piperazinedione was obtained
as colorless crystals.

lu-NMR (DMSO-dg) 8: 3.97 (2H,s), 4.27 (2H,s), 6.81
(1H,tt,J=52Hz,3Hz), 7.32 (2K,d,J=9Hz), 7.46 (2H,d,J=9Hz),
8§.31 (1H,brx).

mp >250°C

Elemental analysis for Cj3HjgF4N03

Calcd (%): C 47.07, H 3.29, N 9.15

Found (%): C 46.89, H 3.26, N 9.08

Reference Example 35 -

In the same manner as in Reference Example 24, 1-
{(1R,2S)=2-~(2,4~-difluorophenyl)~2, 3-epoxy-1l-methylpropyl]-4-
{4-(1,1,2,2-tetrafluorcethoxy)phenyl}-2,5-piperazinedione
was obtained.

Colorless powdery crystals.

lH-NMR (CDCl3) 6: 1.25 (3H,d,J=7Hz), 2.85 (1H,d,J=5Hz),

~ 3.09 (1H,d,J=5Hz), 4.08 (1H,d,J=17Hz), 4.22 (1H,d,J=17Hz),
{ 4.26 (1H,d,J=16Hz), 4.37 (1H,d,J=16Hz), 5.36 (1H,q,J=7Hz),
3.92 (1H,tt,J=53Hz,3Hz), 6.78-6.95 (2H,m), 7.29 (4H,s),
7.30-7.47 (1H,m).

mp 168-170°C
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aerein the synbol s have the sanme neani ngs as defi ned. _
ting conpound (XX) in the scheme can be synthe- sized by a nmet
Ecl osed i n EP0O548553A or EP0421210A.
.the present invention wherein A' is a

ubsti t ut ed- 2- oxo- 2, 3-di hydro-| Him dazol - 1-yl gro

l)) can be manufactured by, for exanple, a nethod

| owi ng schene.

T S BRI s el

above.

The st art”nﬁgShee:o

W

Calcd (%): C 54.11, H 3.71, N 5.74
Found (%): C 54.08, H 3.75, N 5.64

Reference Example 36

A mixture of 4-(2,2,3,3-tetrafluoropropoxy)aniline (7.4
g), N-(2-bromoethyl)phthalimide (9.0 g), potassium bicarbon-
ate (6.9 g), potassium iodide (5.5 g) and N,N-dimethylforma-
mide (80 ml) are refluxed for 22 hours. The solvent was

distilled off under reduced pressure. To the residue, ice-

water (200 ml) and ethyl acetate (200 ml) were added and
fractionated. The ethyl acetate layer was washed with

water,'dried over anhydrous magnesium sulfate and distilled

off under reduced pressure. The residue was purified by

silica gel chromatography (eluate; ethyl acetate:hexane=1:2
v/v) and recrystallized from ethyl acetate~diisopropyl ether
to give N-(2-phtha1imido)ethyl—4-(2,2,3,3-tetrafluoropro-
poxy)aniline (5.4 g) as white crystals.

To the mixture of the obtained N-(2-phthalimido)ethyl-
4-(2,2,3,3~tetrafluoropropoxy)aniline (3.2 g), triethylamine
(1.2 ml) and dichloromethane (60 ml), was added dropwise a

solution of ethyl chloroglyoxylate (0.9 ml) in dichloro-

methane (10 ml) at -65°C. The reaction solution was stirred

for 1 hour at -40°C, and then ice-water (56 ml) was added
thereto to fractionate. The dichloromethane layer was

¥ashed with water and dried over anhydrous magnesium sul-
fate, The solvent was distilied off under reduced pressure.

The residue was recrystallized from ethyl acetate-hexane to
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1) PhOCOC H2N- R4
rrj 2) H2NCH2CH( CEt) 2 (XXI'1) 3) HC
1) 1) H2NCH2CH( CEt) 2 [err] 2) HC
L11) , Wherein [err] is a substituent in the above-nentioned A and
e ot her synbols have the sane neani ngs as defi ned above. The

npound (V) wherein Ais a 3-substituted-2-o0xo0-1- i mdazolidinyl

(i.e., a
cprmpound (XXI'V)) can be manufactured :

give N-ethoxalyl-N-(2-phthalimido)ethyl-4-(2,2,3,3-tetra-

-

fluoropropoxy)aniline (3.1 g) as colorless powdery crystals.
The mixture of the obtained N-ethoxalyl-N-(2-
phthalimido)ethyl-4-(2,2,3,3~-tetrafluoropropoxy)aniline (3.4
g), hydradine hydrate (0.7 ml) and ethanol (80 ml) was
refluxed for 9 hours. The crystals separated out were
‘filtered off before cooling and the solvent of the filtrate
was distilled off under reduced pressure. Water (150 ml)
and ethyl acetate (300 ml) were added to the residue to
fractionate. The ethyl acetate layer wés washed with 5%
aqueous solution of sodium bicarbonate and then with a
saturated aqueous solution of sodium chloride, and dried
over anhydrous magnesium sulfate. The solvent was distilled
off under reduced pressure. The residue was purified by
silica gel chromatography (eluengf ethyi acetate:dichloro-
methane: methanol=7:7:1 v/v) to give 1-{4-(2,2,3,3~-tetra-

fluoropropoxy)phenyl]-2,3-piperazinedione (0.8 g) as a

colorless powdet.

lH-NMR (DMSO-dg) 8: 3.44-3.55 (2H,m), 3.83-3.89 (2H,m),
4.61 (2H,t,J=13Hz), 6.68 (lH,tt,J=52Hz,6Hz), 7.09
(2H,d,J=9Hz), 7.34 (2H,d,J=9Hz), 8.73 (lH,br).

Elemental analysis for Cj3H;oFyN9O3

Calcd (%): C 48.76, H 3.78, N 8.75

Found (%): C 48.44, H 3.62, N 8.73
SIMS (MHT): 321

This Sheet Has Been Replaced
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 for exanple, a nethod as given in the foll ow ng schene. [err] 0
_ ( XXI) (XXI'V) , wherein the
/nbol s have the sane nmeani ngs as defi ned above. The conpound (V)
erein Ais a 4-substituted-2,5- dioxo-I|-piperazinyl (i.e., a conpound
) can be manufac- tured by, for exanple, a nethod as given in the
Pl | owi ng 30 schene.

rReference Example 37

In the same manner as in Reference Example 24, 1-
((1R,28)-2-(2,4~-difluorophenyl)-2,3-epoxy-l-methylpropyl]-4-
(4-(2,2,3,3-tetrafluoropropoxy)phenyl]-2,3-piperazinedione
was obtained.

Colorless powdery crystals.

lg-NMR (CDCl3) 8§: 1.26 (3H,d,J=7Hz), 2.81 (1H,d,J=5Hz),
3.13 (1H,d,J=5Hz), 3.61-3.81 (3H;m), 3.90-4.04 (1H,m), 4.36
(2H,t,J=12Hz), 5.40 (1H,q,J=7Hz), 6.06 (1lH,tt,J=53Hz,5Hz),
6.80-6.95 (2H,m), 6.97 (2H,d,J=9Hz), 7.32 (2H,d,J=9Hz),
7.35-7.47 (1H,m). |

Elemental analysis for Cq3HoqFgNq04

caled (%): C 54.99, H 4.01, N 5.58

Found (%): C 54.61, H 4.01, N 5.65

mp 197-201°C -

Reference Example 38

In the same manner as in Reference Example 36, starting
~ from 4-(1,1,2,2-tetrafluoroethoxy)aniline, 1-{4-(1,1,2,2~
tetrafluorcethoxy)phenyl]-2, 3-piperazinedione was obtained.

Colorless powdery crystals.

lg-NMR (DMSO-dg) &: 3.46-3.53 (2H,m), 3.90-3.96 (2H,mj,
6§.81 (1H,tt,J=52Hz,3Hz), 7.33 (2H,d,J=9Hz), 7.50
(24,d,7=9Hz), 8.78 (lH,br).

Elemental analysis.for 012H10F4N203

Caled (%): C 47.07, H 3.29, N 9.15

Found (%): C 46.86, H 3.24, N 9.11
This Sheet Has Been Replaced
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Reference Example 39

In the same manner as in Reference Example 24, 1-
[(1R,28)~-2~(2,4-difluorophenyl)~-2,3-epoxy-l-methylpropyl]-4-
[4-(1,1,2,2-tetrafluoroethoxy)phenYl]-2,3-piperazinedione
was obtained.

Colorless powdery crystals.

lg-NMR (CDCl3) 8: 1.25 (3H,d,J=7Hz), 2.80 (1H,d,J=5Hz),
3.13 (1H,d,J=5Hz), 3.60-3.85 (3H,m), 3.95-4.08 (1H,m), 5.37
(1H,q,J=7Hz), 5.92 (1H,tt,J=53Hz,3Hz), 6.81-6.93 (2H,m),
7.25 (2H,d,J=8Hz), 7.34-7.45 (3H,m).

mp 214-215°C

Elemental analysis for Cy,H;gFgNyO4

Caled (%): C 54.11, H 3.71, N 5.74

Found (%): C 53.88, H 3.68, N 5.72

Reference Example 40

In the same manner as in Reference Example 1, starting
from 2-(2-fluorophenyl)-2-{(1R)-1-(3,4,5,6~-tetrahydro-2H-
pyran-2-yl)oxyethyl Joxirane (synthesized by the method
described in EP 0548553A), [(1R)-1~[(2R)-2~(2-fluorophenyl)-
2-6xiranyl]ethyl] 3,5-dinitrobenzoate was obtained.

Colorless prisms (recrystallized from ethyl acetate)

mp 183-184°C

lH-NMR (CDCl3) 8: 1.47 (3H,dd,J=6.6Hz,1.6Hz), 3.03
(1€,d,J=4.7Hz), 3.23 (1H,d,J=4.7Hz), 5.35 (1lH,q,J=6.6Hz),
1.09-7.59 (4H,m), 9.13 (2H,t,J=2.2Hz), 9.23 (1H,t,J=2.2Hz).
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erein [err] is a substituent in the above-nentioned A and the other
Dol s have the sane neani ngs as defi ned above. The conpound (V)
erein Ais a 4-substituted-2,3- dioxo-I|-piperazinyl (i.e., a conpound
I11)) can be manufactured by a method as given |n the follow ng
- D atz et
Sheet Has Been Replaced
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Elemental analysis for Cj7H;3FN;04

Calcd (%): C 54.26, H 3.48, N 7.44
Found (%): C 54.23, H 3.25, N 7.41

Reference Example 41
In the same manner as in Reference Example 3, starting
from [(1R)-1-[(2R)-2-(2-fluorophenyl)-~-2-oxiranyl]ethyl]
3,5-dinitrobenzoate, (1R)-1-[(2R)~2~(2-fluorophenyl)-2-
‘ oxiranyl]ethanol was obtained.
Colorless oily substance.
lg-NMR (CDC13) §: 1.17 (3H,dd,J=6.6Hz,1.0Hz), 1.78
(1H,d,J=8.2Hz), 2.81 (1H,d,J=5.3Hz), 3.32 (1H,d,J=5.3Hz),
4.15 (1H,m), 6.99-7.47 (4H,m).

Reference Example 42
i In the same manner as in Reference Example 4, starting
from (1R)-1-{(2R)=-2-(2~fluorophenyl)-2-oxiranyl]jethanol,

(1S)=1={(2R)~-2~(2=~fluorophenyl)-2-oxiranyl Jethanol was
obtained.

Colorless oily substance.
3 lH-NMR (CDCl3) §: 1.21 (3H,d,J=7Hz), 2.27 (1H,d,J=2Hz),
2.96 (1H,d,J=5Hz), 3.30 (1H,d,J=5Hz), 4.16
(1H,dd,J=7Hz,2Hz), 7.03-7.44 (4H,m).

Reference Example 43
In the same manner as in Reference Example 24, 1l-
UlR,ZS)-Z,S-epoxy-Z-(2-fluorophenyl)-L-methylpropyl]-3-[4-
63 | |
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(1,1,2,2-tetrafluoroethoxy)phenyl]-2~-imidazolidinone was

obtained.

Colorless powdery crystals (recrystallized from diiso-
propyl ether)

mp 148-149°C

lH-NMR (CDCl3) §: 1.24 (3H,d,J=7.2Hz), 2.78
(11€,d4,3=5.0Hz), 3.15 (1H,d,J=5.0Hz), 3.45-3.84 (4H,m), 4.85
(1H,q,J=7.2Hz), 5.90 (lH,tt,J=53.2Hz,2.8Hz), 7.02-7.60
(8H,m).

Elemental analysis for CgyiH;gFg5Nq03

Caled (%): C 57.02, H 4.33, N 6.33

Found (%): C 56.90, H 4.36, N 6.31

Reference Example 44

In the same manner as in Reference Example 24, 1-
[(1R,28)~2,3~epoxy-2~(2-fluorophenyl)~l-methylpropyl]-3-[4-
(2,2,3,3-tetrafluoropropoxy)phenyl]-2-imidazolidinone was
obtained. |

Colorless powdery crystals (recrystallized from diiso-
propyl efher)

mp 144-145°C

lH-NMR (CDCl3) §: 1.22 (3H,d,J=7.4Hz), 2.77
(14,d,J=5.0Hz), 3.16 (1H,d,J=5.0Hz), 3.47-3.77 (4H,m), 4.32
(2H,tt,J=12Hz,1.6Hz), 4.85 (1H,q,J=7.4Hz), 6.07
(1H,tt,J=53Hz,5Hz), 6,89-7.52 (8H,m).

Elemental analysis for Cy5H91Fg5Np03

Calcd (%): C 57.90, H 4.64, N 6.14 This Sheet Has Been Replaced
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rther, the internediate conpound (1X) in the present

, wherein the synbol s have the sane neani ngs as defined above.

i nventi on can be

nuf act ured by,

for exanpl e,

a net hod as

given in the follow ng schene.

2N [err]

32

wher ei n_t.he synbols have

he sanme nmeani ngs as defined above.

onpounds can be isol ated

The above-nentioned starting,

This as Been Rep

- successively.

T

t
i

Found (%): C 57.94, H 4.60, N 6.19

Reference Example 45
(2R,3S)~2-(4~Fluorophenyl)-3-methyl-2-(1H~1,2,4-tria-
zol-1-yl)methyloxirane (1.5 g), 2.66 g of 1-[4-~(1,1,2,2-
tetrafluoroethoxy)phenyl}-2(1H,3H)~imidazolone and 6.3 g of
cesium carbonate were added to 25 ml of N,N-dimethylforma-
mide. The mixture was stirred at 80°C for five hours.
after cooling, the reaction solution was diluted with 100 ml
of ethyl acetate, and washed with water (100 ml x 2) and a
saturated aqueous solution of sodium chloride (100 ml)
The ethyl acetate layer was dried over anhy-
drous magnesium sulfate and the solvent was distilled off

under reduced pressure. The residue was purified by silica

gel chromatography (eluent: hexane/ethyl acetate 2/3) to
give 1.21 g of 1-{(1lR,2R)=2-(4~fluorophenyl)-2-hydroxy-1-
methyl-3-(1H-1,2,4-triazol-1-yl)propyl}-3-{4-(1,1,2,2~
tetrafluoroethoxy)phenyl]-2(1H,3H)~-imidazolone as colorless
powdery crystals. |

lH-NMR (CDCl3) 6§: 1.20 (3H,d,J=7.2Hz), 4.19
(1H,d,J=14Hz), 4.70 (1H,d,J=14Hz), 4.79 (1H,q,J=7.2Hz),
5.34-5.39 (1H,bs), 5.92 (1H,tt,J=2.8Hz,53Hz), 6.63
(1H,d,J=3Hz), 6.78 (1H,d,J=3Hz), 6.94-7.03 (2H,m), 7.28-

7.39 (4H,m), 7.66 (2H,d,J=9Hz), 7.69 (1H,s), 7.78 (1H,s).

Reference Example 46

In the same manner as in Reference Example 45, 1l-
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id purified fromthe reaction m xture by a known procedure per se such as
Xt raction, concentration, neutralization, filtration recrystalllzation

ol um chronat ography, thin |ayer chromatograhy,- : TmSﬁﬁﬂﬁ&s
§f the present invention has low toxicity and ethbItS m
ctivities with broad antifun- gal spectrum against, for
1 croorgani sns of genus Candida (e.g., Candida al bicans, n | a ut|
Candida grabrata etc.), those of genus Aspergillus (e.g., Aspergil- Ius
ni ger,( 18sRRNF2- (Us- Fuudmegheny k) €2 Jhydhoze-bémgehyd -3 LH-ococcus (e. g.
Czypt ococcus neoformans, etc.), those of genus Tricophyton (e.qg.,

Tr i choRhyt-tar imdwlsh -vik J prenink 1 odr- [ 4202 agr dpBytetradiluoro-t hose of genus

M crosporum (e.g., ~ Mcrosporumgypseum etc.) and the like and, therefore,

it PEPOXYIRNETH ] pd EMEntH bni raLeapywas ehtafdnsdal infec-
lg-NMR (CDClj3) 8: 1.20 (3H,d,J=7Hz), 4.20
(1H,d,J=14Hz), 4.41 (2H,t,J=12Hz), 4.68-4.80 (2H,m), 5.42-
5.48 (lH,bs), 6.07 (1lH,tt,J=5Hz,53Hz), 6.59 (1H,d,J=3Hz),
6.76 (1H,d,J=3Hz), 6.92-7.04 (2H,m), 7.30-7.39 (4H,m), 7.58
(2H,d,J=9Hz), 7.66 (lH,s), 7.78 (1H,s).

Reference Example 47

In the same manner as in Reference Example 45, 1-
[ (1R, 2R)~-2-(2,4~difluorophenyl)~-2-hydroxy-1-methyl=-3-(1H-
1,2,4-triazdl-l-yl)propyl]-B-[4-(1,1,2,2-tetrafluoro-
ethoxy)phenyl]-2(1H,3H)~-imidazolone was obtained.

lg-NMR (CDCl3) §: 1.20 (3H,d,J=7Hz), 4.19
(1H,d,J=14Hz), 4.97 (1H,q,J=7Hz), 5.10 (1H,d,J=14Hz), 5.41-
5.59 (1H,br), 5.93 (1lH,tt,J=53Hz,2.8Hz), 6.64 (1H,d,J=3Hz),
6.77 (1H,d,J=3Hz), 6.74-6.87 (2H,m), 7.30 (2H,d,J=9Hz 7.40-
7.56 (1H,m), 7.66 (2H,d,9Hz), 7.74 (1lH,s), 7.85 (1lH,s).

Reference Example 48

In the same manner as in Reference Example 45, 1-
[(1R,2R)~2~-(2,4-difluorophenyl)-2-hydroxy-l-methyl-3-(1H-
1,2,4-triazol-1l-yl)propyl}-3-(4-(2,2,3,3~-tetrafluoro-
propoxy)phenyl]-2(1H,3H)-imidazolone was obtained.

13-NMR (CDCl3) &: 1.20 (3H,d,J=7Hz), 4.20
(1H,d,J=14Hz), 4.37 (2H,t,J=12Hz), 4.94 (1H,q,J=7Hz), 5.09
(1#,d,J=14Hz), 5.54-5.75 (1H,br), 6.06 (1H,tt,J=53Hz,5Hz),
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s (e.g., candidiasis, histoplasnosis, aspergillosis, cryptococcosis,

chophytosis, mcrosporunosis, etc.) of mammats (e.g., human being,

stic animals, fows, etc.). Further, the gﬁygﬁagm&ﬁ t he present

ention can be also wused as an antif cLAR tggpn for agricultura
The starting conpound (VI) for h i‘ﬁ the com pound (I)

offthe present invention wherein [err] i ! tom has al so :

antifungal activities against the above-nmen- tioned m crooranisns.

33 When the conpound of the present invention is adm nis-

6.59 (1H,d,J=3Hz), 6.72 (1H,d,J=3Hz), 6.74-6.86 (2H,m), 7.00

(ZH,er'_"gHZ)' 7-42‘7-55 (lH,m), 7057 (2H,d,9HZ)’ 7.72 .
(1H,s), 7.85 (1H,s).

Reference Example 49

(2R,38)~2~(2~-Fluorophenyl)-3-methyl-2-(1H~-1,2,4-tria-
zol-l-yl)methyloxirane (1.5 g), 2.66 g of 1~-[4-(1,1,2,2-
tetrafluorocethoxy)phenyl]-2(1H,3H)~-imidazolone and 0.386 g
of 60% sodium hydride in oil were added to 25 ml of N,N-
dimethylformamide. The mixture was stirred at 80°C for 20
hours. - After cooling, the reaction mixture was added to 100
ml of water and extracted with ethyl acetate (50 ml x 2).
The extract was washed with water, dried over anhydrous
magnesium sulfate and then distilled off under reduced
pressure. The residue was purified by silica gel column
chromatography (eluent: hexane/ethyl acetate = 3/2) to give
0.27 g of 1-[{(1R,2R)-2~(2-fluorophenyl)-2-hydroxy-l-methyl-
3-(lH-1,2,4-triazol-l-yl)propyl]-3-(4-(1,1,2,2-tetrafluoro-
ethoxy)phenyl]-2(1H,3H)~imidazolone as a colorless powder.

Elemental analysis for C53HqFgNg503

Calcd (%): C 54.23, H 3.96, N 13.75

Found (%): C 53.83, H 3.99, N 13.56

lH-NMR (CDCl3) 8¢ 1.20 (3H,d,J=7Hz), 4.20
(1H,d,J=14Hz), 5.05 (1lH,q,J=7Hz), 5.16 (1H,d,J=14Hz),
5.30-5.41 (1H,br), 5.93 (1H,tt,J=53Hz,2.8Hz), 6.65
(1H,d,J=3Hz), 6.81 (1H,d,J=3Hz), 6.98-7.08 (2H,m), 7.18-7.51
(2,m), 7.30 (2H,d,J=9H2), 7.70 (2H,d,J=9Hz), 7.73 (1lH,s),
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fd to human being, it can be safely adninistered either orally or ?
nterally in the formof pharmaceutical conpo- sitions such as ora

I ni steration preparations (e.g., powdlers, granules, tablets, capsules,

.), parenteral admnisteration preparations [e.g., injections, external

parations (e.g., nasal or dernat iggk&ahsnneglmw§hpposi- tories (e.g.,

regtal or vaginal ones)], and the I|i I r by mxing with

suilt abl e phar macol ogi cal | y- accept abl wr\“‘&“\“‘ “Ci pients, diluents, etc.

Those preparations can be manufacture met hods which are known per

se and; gormpriysysed in the manufacture of pharmaceutical preparations.

For exanple, the conpound of the present invention can be nmade into

i njections such as aqueous injections together wth dispersing agents

(e.g., TweerefOrérteaBxamder 50U. S.

In the same manner as in Reference Example 20, starting

from (1S)-1-[(2R)~-2-(2~fluorophenyl)-2-oxiranyl]ethanol, the
following compounds were obtained.

1-[(1R,2S)-2~(2~fluorophenyl)-2,3~-epoxy-l-methyl-
propyl]-3-({4-(2,2,3,3~-tetrafluoropropoxy)phenyl]-2(1H,3H)~ _
imidazolone: _ ?

Colorless powdery crystals (recrystallized from diiso-
propyl ether)

mp 118-119°C

lH-NMR (CDCl3) &: 1.37 (3H,d,J=7Hz), 2.72 (1H,d,J=S5Hz),
2.81 (1H,d,J=5Hz), 4.36 (2H,tt,J=12Hz,2Hz), 5.12 | |
(1H,q,J=7Hz), 6.07 (lH,tt,J=53Hz,5Hz), 6.45(1H,d,J=3Hz), %
6§.51 (1H,d,J=3Hz), 6.98 (2H,d,J=9Hz), 7.04-7.19 (2H,m), :
7.28-7.47 (2H,m), 7.57 (2H,d,J=9Hz).

1-[(1R,2R)~2~(2-fluorophenyl)-2-hydroxy-l-methyl-3-(1H~
l,2,4-t:iazol-l-yl)propyl]-3-[4-(2,2,3,3—tetrafluoro-.
propoxy)phenyl]-2(1H,3H)~-imidazolone:

Colorless powdery crystals

Elemental analysis for CosHyoFgN503

Calcd (%): C 55.07, H 4.24, N 13.38

Found (%): C 54.98, H 4.18, N 13.35
. lg-NMR (CDCl3) &: 1.20 (3H,d,J=7Hz), 4.21
. (1#,d,J=14Hz), 4.37 (2H,t,J=12Hz), 4.95-5.11 (1H,m), 5.15
; (#,d,J=14Hz), 5.34-5.56 (1H,br), 6.07 (1H,tt,J=53Hz,5Hz),
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gl yocol and the Iike.

HCO60 [ Ni kko Chem cal s, Japan], carboxynethylcellul ose, sodium

'gi nate, etc.), preservatives (e.qg., 'nethylparaben pr opyl par aben,
cohol, chl orobut anol , etmsamafﬁgﬁ

ycerol, sorbitol, glu- the like, or as oily injections
di ssol v- ing, suspendi l,ﬂm ng in a plant oil (e.g., olive
oll, sesane oil, peanut oi oil, corn oil, etc.), propylene

"I'n the manufacture of preparations for oral

benzyl

ahg agents (e.g., sodiumchloride,

adm nistra- tion, the conpound of the present invention .is nolded wi-th

34

6.59 (1H,d,J=3Hz), 6.76 (1H,d,J=3Hz), 6.97-7.07 (2H,m), 7.01
(2H,d,J=9Hz), 7.17-7.29 (1lH,m), 7.44-7.52 (lH,m), 7.59
(2H,d4,3=9Hz), 7.72 (1lH,s), 7.82 (1lH,s).

Reference Example 51

In the same manner as in Reference Example 1, starting
from 2-(2-fluorophenyl)-2-{(1R)-1-(3,4,5,6-tetrahydro-2H~
pyrén—z-yl)oxyethyl]oxirane (synthesized by the method
described in EP 0548553A), (lR)=-1-[2~(2-fluorophenyl)-2-
oxiranyl] ethanol was obtained. To a solution of this
product (34.77 g) in tetrahydrofuran (600 ml) were added,
with ice cooling, 127.21 g of triphenyl phosphine, 102.88 g
of 3,5-dinitrobenzoic acid and 84.47g of diethyl azodicar-
boxylate, and the resulting mixture was stirred at room
temperature for 7 hours under an atmosphere of argon. To
the reaction solution were added 600 ml of ethyl acetate,
100 ml of diisopropyl ether and 800 ml of water to fraction-
ate and the aquecus layer was extracted with ethyl acetate
(600 ml, 400 ml). The organic layers were combined, washed
with water and a saturated aqueous solution of sodium chlo-
ride successively, then dried over anhydrous magnesium
sulfate and concentrated. The residue was purified by
silica gel column chromatography'(eluentz hexane/ethyl
acetate = 5/1) to give 23.15 g of [(1S)-1-[(2R)-2-(2-fluoro-
Phenyl)-2-oxiranyl)ethyl] 3,5-dinitrobenzoate as colorless
Needles.

lg-NMR (CDCl3) §: 1.47 (3H,d,J=7Hz), 2.97 (1H,d,J=5Hz),
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Fe together, -for exanple, with excipients (e.g., lac- tose, sugar,

, etc.), s ntegratlng agents (e.qg. starch, cal cium carbonate,

, binders laceéumarablc carboxynethylcellulose,

|nylpyrroI| propylcellulose, etc.), lubricants (e.g.,
nagne5|u yethylene gl ycol 6000, etc.) and the Ilike

fol l'pwed, if necessary by coating in accordance with a known nethod per

se with an object of taste-masking or of providing the preparation with

enteric or sustained release property.. Exanples of the coating agents are,

for exanplg ] leq%mwpylﬁmwygﬁlgtf};giggeet bylo@ehl Ls'é)s(@m my)drwwa?t hyl -

cel | ul ose dr oxypropylcel | ul os Ayl'ene gl ycol

PIuronlqzﬁﬁﬁ,Jagﬁﬁyoay,mgefggptpbéggh te, hy- droxypropylnethylcellulose
pht hal at'e hydroxynethylcel ul ose acetate succinate, Eudragit (Rohm West

Germany; a capdlsyrfoduct (22.91 g) was dissolved in 700 ml of metha-

nol and, with ice cooling, 146.5 ml of 1N sodium hydroxide
was added thereto. The reaction solution was stirred at
room temperature for one hour. To the reaction solution was
adaed 85.5 ml of 1N hydrochloric acid and the solvent was
distilled off under reduced pressure. Ethyl acetate (500
ml) and water (500 ml) were added to the residue to frac-
tionate. The organic layer was washed with water and a
saturated aqueous solution of sodium chloride successively,
then dried over anhydrous magnesium sulfate and concentrat-
ed. The residue was purified by silica gel column chroma-
tography (eluent: hexane/ethyl acetate = 3/1) to give 10.76
g of (IS)—l-[(2R)-2-(2-fluorophéﬁyl)-2;oxiranyl]ethanol as a
colorless oily substance. This product was identical with

the compound obtained in Reference Example 42.

Reference Example 52

60% Sodium hydride in oil (2.4 g) was added portion-
wise to a stirred solution of 1-{4-(1,1,2,2-tetrafluoro-
ethoxy)phenyl]~2(1H,3H)-imidazolone (16.6 g) and the result-
ing mixture was stirred for 30 minutes af room temperature.
(2R,38)~-2-(2,4-Difluorophenyl)~-3-methyl-2-(1H-1,2,4~
triazol-l-yl)methyloxirane (10 g) was added and the mixture
Was stirred at 80°C for 20 hours. After cooling, the mix-

ture was concentrated into a volume of about 50 ml under
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thacrylic acid with acrylic acid) and pignents such as titani um oxide

red iron oxide. In the case of preparation for external use, the
pound of the present invention can be al so nade iﬂ“&sﬁet}bsﬂséedke laced

»solid or liquid preparation. For exanple, in the cai
pr éparation, the conpound of the present invention is u AH
m xed wth excipients (e.g., glucose, mannitol, starch, mcroc 8%} ne
celtulose, etc.), thickeners (e.g., natural guns, cellul ose deriva-
tives, acrylic acid polynmers, etc.) and the like to give powdered
conpositions. In the case of a semsolid prepara- tion, an aqueous or oily
gel prepadacesh RiFesErER Mo filuted ice-water (400 ml) and ethyl
acetate (500 ml). The ethyl acetate layer was separated,
washed with a 10 % aqueous phosphoric acid solution (400 ml)
and an aqueous sclution of sodium chloride (400 ml x 2)
successively and dried over anhydrous magnesium sulfate.
The solvent was distilled off under reduced pressure and the
residue was purified by silica gel column chromatography
(eluent: hexane/ethyl acetate = 1/1 to 2/1) to give 1~
{(1R,2R)=-2-(2,4-difluorophenyl)-2-hydroxy-l-methyl-3-(1H~
1,2,4-triazol-1-yl)propyl]-3-[{4-(1,1,2,2-tetrafluoro~
ethoxy)phenyl]-2(1H,3H)-imidazolone (7.56 g) as an oily
substance, which was identical with the compound obtained in

the Reference Example 47.

Working Example 1 -

1-{(1R,2R)=~2~(2,4-Difluorophenyl)-2-hydroxy-l-methyl-3-
(1H-1,2,4~-triazol-1l-yl)propyl]-3-(4-trifluoromethoxyphenyl)-
2(1H,3H)-imidazolone (100 mg) obtained in Reference Example
22 was dissolved in 10 ml of acetic acid, 50 mg of 10%
palladium-carbon was added thereto and the mixture was
Stirred under an atmosphere of hydrogen at room temperature

for eight hours. The catalyst was filtered off and the

filtrate was concentrated. The residue was purified by

$ilica gel column chromatography (eluent: hexane/ethyl
| cetate = 1/5) to give 66 mg of 1-[{(1R,2R)~2~(2,4-difluoro-
.pmmyl)-2-hydroxy—1-methyl-3-(lH-l,2,4-triazol-l-yl)propyl]~
_3*4-trifluoromethoxyphenyl)-2—imidazolidinone (Compound 1)

i | 71




jreferred. In the case of a liquid preparation, the proce- dures are
the sanme as those in the case of injéctions to give oily or aqueous

hsions. The above-nentioned solid, THE$H&Pad BbeRRedid-Gili d Preparati ons

added with pH adjusting agents (e cid, phosphoric
citric acid, hydrochloric acid, so H’M'm WI ﬂ etc.),
ptics (e.qg., p-hydroxybenzoates, chl n- zal koni um

chlorfdes etc.) or the like. Mre specifically, it can be used for
steriiization or disinfection of skin or mnucous nenbrane as an oi nt nment

cont ai ni 83 f(q_ln LT L, 2HAPOY | doJ4 L 90 lf)pﬂnig ofstmg conmpound of the
present |nven- tion per gramusing vaselin or |anoline as a base material.
(1H,d,J=14.2Hz), 5.40 (1H,br), 6.68-6.85 (2H,m) 7.31 (2H,

d,J=9HZ), 7-32-7-48 (lH'm)’ 7.69 (2H,d,J=9HZ), 7.76 (1H,S),
7.88 (1lH,s).

Working Example 2

In the same manner as in Working Example 1, starting
from l-[(lR,2R)-2-(2,4fdifluorophenyl)-2-hydroxy-1-methyl-
3-(1H-1,2,4-triazol-1-yl)propyl]-3-(2,4-difluorophenyl)-
2(1H,3H)-imidazolone, 1-{(1R,2R)~2-(2,4-difluorophenyl)-2-
hydroxy-l-methyl-3-(1H-1,2,4-triazol~-1-yl)propyl]-3-(2,4-
difluorophenyl)-2-imidazolidinone (Compound 2) was obtained.

Colorless powder.

lg-.NMR (CDCl3) &: 1.07 (3H,d,J=7Hz), 3.65-4.05 (4H,m),
4,55 (1H,d,J=14.2Hz), 4.45-4.65 (1H,m),.5.10
(1#,d,J=14.2Hz), 5.60 (1lH,br), 6.68-7.02 (4H,m), 7.36-7.68
(2€,m), 7.76 (1H,s), 7.93 (1lH,s).

Working Example 3

A mixture of 0.41 g of 1H-1,2,4-triazole, 0.19 g of 60%
sodium hydride in oil and 12 ml of dimethylformamide was
stirred at room temperature for 20 minutes, 0.85 g of 1-
({1R,28)-2-(2,4-difluorophenyl)-2, 3-epoxy-1-methylpropyl]-
3~(2,4-difluorophenyl)~2,4-imidazolidinedione obtained in
Reference‘Example 24 was added thereto and the mixture was
heated at go°oc for four hours. After cooling, 20 ml of

Water wag added to the reaction solution and the mixture was

4
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case of suppositories, the conpound of the present invention can be

into oily or agueous supposi- tories in solid, semsolid or |iquid.
|l es of the oily base materials used therefor are higher fatty acid
r- ides (e.g., cacao butter, Wtepsols (Dynamte-Nobel], etc.),
mfatty acids (e.g., Mgriols [Dynamte-Nobel], etc.), plant oi
, sesane oil, soybean oil, cotton seed oil, <etc.) and the I|ike.

anpl f h | | l | |
o & etracteg Wik, gl ?og?i %&'h?r&uei{% HER rGﬁ?E?e"e‘?#%CgW%?ep:ng%rgre
Ste. _Cﬁéé%gggﬁgﬁ[ 28 S,y A o Beinc e At SR o E Hpg 1 B S
depenml%%ig§qhébed§&g&eoggr|QB%&%f% %"%ﬁéﬁ(gufggQQ'gnd concen-

trated under reduced pressure. The residue was purified by

silica gel chromatography (eluent: hexane/ethyl acetate =
1/2 to 1/5) to give 0.12 g of 1~[(1R,2R)~-2-(2,4-difluorophe-
nyl)-2-hydroxy-l-methyl-3-(1H-1,2,4-triazol-1-yl)propyl]-3-
(2,4-difluorophenyl)-2,4-imidazolidinedione (Compound 3) as
a colorless powder.
lg-NMR (CDCl;) §: 1.10 (3H,d,J=7Hz), 4.25 (1H,d,J=
18Hz), 4.41 (1H,d,d=i4.2nz), 4.67 (1H,d,J=18Hz), 4.94 (1lH,
' dq,J=1.6Hz,J=THz), 5.15 (1H,d,J=14.2Hz), 5.35
(18,d,J=1.6Hz), 6.70-6.84 (2H,m), 6.94-7.06 (2H,m), 7.27-
7.44 (2H,m), 7.80 (lH,s), 7.82 (1H,s).

Working Example 4

(Method A)

In the same manner as in Working Example 1, starting
from 1-{(1R,2R)~2-(2,4~difluorophenyl)~-2~hydroxy-l-methyl-
3-(1H-1,2,4-triazol-1-yl)propyl-3-(4-trifluoromethylphenyl)-
2(1H,3H)-imidazolone, 1-[(1R,2R)-2-(2,4-difluorophenyl)-2-
hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyl]-3-(4-
trifluoromethylphenyl)-2-imidazolidinone (Compound 4) was
obtained.

(Method B)

The same reaction as in Working Example 3 was carried

out using 1-[{(1R,2S)-2-(2,4~-difluorophenyl)~-2,3~epoxy-1l-.
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w36 tration, etc. and, in the case of giving it to éh adult patient (body

fwei ght: 50 kg) for the therapy of candidiasis for exanple, the dose is
‘about 0.01 to 100 ng/ kg/ day, pref- erably about 0.1 to 50 ny/kg/day and,
-nore preferably, about 0.1 to 20 ng/kg/day by oral route. When t he
jconpound of the present invention is used as an agricultural antifungal
agent, it is dissolved or dis- persed in a suitable liquid carrier (e.g.,
solvents) or mnmixed or adsorbed with a suitable solid carrier (e.g.,

Susheha kg ageh = ek Adedt T g bt <2 ffuREo1 Sqtshe'

obtained in Reference Example 33 to give 1l-[(1R,2R)-2-(2,4-

difluorophenyl)~2-hydroxy-l-methyl-3~(1H~1,2,4~triazol-1-
yl)propyl]-3-(4~trifluoromethylphenyl)~2-imidazolidinone
(Compound 4) as a colorless powder. |
Elemental analysis for CyqHygFgN504,
Calcd (%): C 54.89, H 4.19, N 14.55
Found (%): C 54.72, N 4.19, N 14.29
lg.NMR (CDCl3) &: 1.07 (3H,d,J=7Hz), 3.60-4.12 (4H, m),
4,49 (1H,d,J=14.2Hz), 4.60-4.80 (1H,m), 5.11
(1H,d,J=14.2Hz), 5.36 (1H,br), 6.70-6.85 (2H,m), 7.32-7.48
(l1H,m), 7.60 (2H,d,J=8.8Hz), 7.70 (1H,d,J=8.8Hz), 7.76
(lH,s), 7.85 (lH,s).

Working Example 5

In the same manner as in Wofking Ekampie 1, starting
from 1-[(1R,2R)~-2-(2,4~-difluorophenyl)-2-hydroxy-l-methyl-
3-(1H-1,2,4~-triazol-1-yl)propyl]-3-(4-£fluorophenyl)~
2(1H,3H)~imidazolone, 1-[(1lR,2R)-2-(2,4-difluorophenyl)~2-
hydroxy-l-methyl-3~(1H-1,2,4~triazol~l~yl)propyl]-3~(4-
fluorophenyl)-2-imidazolidinone (Compound 5) was obtained.

Colorless powdery crystals.

mp 74~78°C (ethyl acetate<hexane)

lg-NMR (CDCl3) §: 1.06 (3H,d,J=7.0Hz), 3.65-3.73 (1H,
m), 3.79-4.00 (3#,m), 4.51 (1H,d,J=14Hz), 4.60 (1H,m), 5.07
(14,d,J=14Hz), 5.3-5.7 (1H,br), 6.71-6.82 (2H,m), 6.99-7.11
(2H,m), 7.36-7.56 (3H,m), 7.74 (1H,s), 7.87 (1H,s).

This Sheet Has Been Replaced
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gt uri zi ng agent, thickener, stabilizer, etc. to give the preparation
as emul sion, hydrating agent, powder, granules and the |ike. Such
parati ons can be prepared by a known nethod per se. The anmount of the
gound of the present inventionis, for exanple in the case of a rice
bl Ft di seases, about 25 to 150 g, preferably about 40 to 80 g, per acre
of yrrigated rice field. Exanples of the liquid carriers are water
al cohols (e.g., nmethyl alcohol, ethyl alcohol, n-propyl alcohol,

i sopropyl aEBGRBIC) eifayd ena84RA%cal69%kt 1§15t het 8, (&480, 1ldi28xane,
tetrahydrofuran, etc.), aliphatic hydrocarbons (e.g., kerosene, |anp oil,
fuel offm &dc.), aromatic hydro- carbons (e.g., benzene, toluene, etc.),
hal ogenat ed hydro- carbons (e.g., nethylene chloride, chloroform etc.),
di net heylsf ormam de, dinmethyl acetam de, etc..),

acid anide%oéii%ﬁ Exampl
| (Method A)

In the same manner as in Working Example 1, starting
from 1-{(1R,2R)~2-(2,4~difluorophenyl)~-2-hydroxy-l-methyl-
3-(1H-1,2,4~triazol-1-yl)propyl-3-{4-(2,2,3,3-tetrafluoro-~
propoxy)phenyl]-2(1H,3H)-imidazolone, 1-[{1lR,2R)=-2-(2,4-~
difluorophenyl)~2-hydroxy-l-methyl-3-(1H-1,2,4~-triazol~1-
yl)propyl]-3-(4-(2,2,3,3-tetrafluoropropoxy)phenyl]-2-
imidazolidinone (Compound §) was obtained.

(Method B)

In the same manner as in Working Example 3, starting
from 1-[ (1R,2S)=-2-(2,4-difluorophenyl)-2,3-epoxy-l-methyl-~
propyl]-3—[4-(2,2,3,3-tetrafluofapropoxy)phenyl]-2-imidazol-
idinone, 1-[(1R,2R}=-2-(2,4-difluorophenyl)-2-hydroxy-l-
methyl-3-(1H=-1,2,4-triazol~1-yl)propyl}-3-{4-(2,2,3,3-tetra~-
fluoropropoxy)phenyl]-2-imidazolidinone (Compound §) was
obtained.‘

Colorless powdery crystals.

lH-NMR (CDCl3) §: 1.06 (3H,d,J=7.0Hz), 3.66-3.73 (1H,
m), 3.80-3.95 (3H,m), 4.33 (2H,tt,J=12Hz,l1.6Hz), 4.52 (1H,
d,J=14.4Hz), 4.5-4.65 (1H,m), 5.08 (1H,d,J=14.4Hz), 5.45-
5.65 (1H,br), 6.06 (1H,tt,J=53Hz,4.8Hz), 6.70-6.83 (2H,m),
6.94 (2H,d,J=9.2Hz), 7.39-7.54 (lH,m), 7.50 (2H,d,J=9.2Hz),
7.74 (1H,s), 7.88 (1H,s). |

This Sheet Has Been Repla
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gsters (e.g., ethyl acetate, butyl acetate, etc.), nitrites

7 (e.g., acetonitrile, propionitrile, etc.) and the |like. They may be
sed either singly or as a mxture thereof in a suitable mxing ratio.
anples of the solid carriers are plant powder (e. g soybean powder,
abacco powder, wheat flour, etc.), mneral powder ( &ht Sheeﬂ@sBctm,Replaced
bentonite, etc.), alumina, sulfur powder, activated ch i ke.
They may be used either singly or as a m xture thereof

mxing ratio.

Elemental analysis for C54H53FgNg503

Calcd (%): C 53.04, H 4.27, N 12.89
Found (%): C 53.04, H 4.50, N 12.82
IR (KBr) y max® 3380, 1690, 1665, 1510, 1485, 1440
(cm‘l). |

Working Example 7

(Method A)

In the same manner as in Working Example 1, starting
from 1-[(1R,2R)=-2~(2,4~difluorophenyl)~2-hydroxy-l-methyl-
3-(1H-1,2,4-triazol-l-yl)propyl-3-{4-(1,1,2,2-tetrafluoro~
ethoxy)phenyl]~2(1H,3H)~-imidazolone, 1-[(1R,2R)=-2-(2,4-
difluorophenyl)~2-hydroxy-l-methyl-3-~(1H-1,2,4-triazol-1~
vl)propyl]-3-{4~-(1,1,2,2-tetrafluoroethoxy)phenyl}~2-imida-
zolidinone (Compound 7) was obtained.

(Method B) -

In the same manner as in Working Example 3, starting
from 1-[(1R,2S)-2-(2,4~-difluorophenyl)~2,3-epoxy-l-methyl-
propyl]-3-[4-(1,1,2,2-tetrafluorcethoxy)phenyl]-2-imidazoli-
dinone, 1-[(1R,2R)-2~(2,4~difluorophenyl)-2-hydroxy-1-
methyl~-3-(1H-1,2,4-triazol-1-yl)propyl}-3-[4-(1,1,2,2-
tetrafluoroethoxy)phenyl]-2~imidazolidinone (Compound 7) was
obtained.

Colorless powdery crystals.

lg-NMR (CDCl3) §: 1.07 (3H,d,J=THz), 3.67-3.75 (1H,m),
3.82-4.01 (3H,m), 4.50 (1H,d,J=15Hz), 4.65 (1H,m), 5.10 (1H,
d,J=15Hz), 5.3-5.6 (1H,br), 5.91 (1H,tt,J=53Hz,3.0Hz),
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VPLES The present invention will be further illustrated by way of

8 following reference exanpl es, working exanples and preparation

nmpl es. However, it is not intended to limt the scope of the present
i vention thereto. 1H NMR spectra were neasured by a spectroneter of
Vayian Gem ni 200 type (200MHz) using tetranethylsilane as an internal
standard. Al [err] value are given by ppm In the mxing solvents, the
figures given in () are the mxing ratio of each of the solvents by

vol ume | 5§40 rw,se ecifjed, t nbql % npa t by weight. In
t he si?tc ‘ggg? i?géﬁﬁt’ogr';gmﬂ,ﬁ[’ﬁ’gJr“a?{]'i%af%f’ ?;h‘éé'onf\/éit é{ﬁsmh'ratio of
the m e§8$ﬁﬁﬁ?35§=§¥2¥&')‘ﬂm'.75 (1H,-g3€, sy.rg:g)l(smjrs;)d. I n the exanpl es have
t he fol I'ow hg 3
Elemental analysis for Co3Hy1FgNg03
Caled (%): C 52.18, N 4.00, N 13.23
Found (%): C 52.30, H 3.95, N 13.28
IR (KBr) y max: 3380, 1680, 1615, 1510, 1480, 1425

(cm‘l).

Working Example 8~14
In the same manner as in Working Example'3, the following

compounds were obtained.

Working Example 8

Starting from 1-[{(1R,2S)-2-(2,4~difluorophenyl)-2,3-
epoxy-l-methylpropyl]-3-[4-(2,2,3,3,3-pentafluoropropoxy)-
phenyl]-2-imidazolidinone, 1-{¢1R,2R)-2-(2,4-difluorophe-
nyl)-2-hydroxy~l-methyl-3-~(1H-1,2,4-triazol-1-yl)propyl}-3-
[4-(2,2,3,3,3-pentafluoropropoxy)phenyl]-2-imidazolidinone
(Compound 8) was obtained.

Colorless powder.

lo-NMR (CDCl3) §: 1.06 (3H,d,J=7.2Hz), 3.66-3.73 (1H,
m), 3.79-4.01 (3H,m), 4.41 (2H,t,J=12.4Hz), 4.52
(14,d,J=14Hz), 4.51-4.68 (1H,m), 5.08 (1lH,d,J=14Hz), 5.3-5.8
(14,br), 6.71-6.82 (2H,m), 6.96 (2H,d,J=9.2Hz), 7.37-7.5
(1H,m), 7.51 (2H,d,J=9.2Hz), 7.74 (1lH,s), 7.88 (1lH,s).

Elemental analysis for C,4H,7F7N503

Calcd (%): C 51.34, H 3.95, N 12.47

Found (%): C 51.14, H 3.95, N 12.32
: : This Sheet Has Been Replaced
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ngs. s: singlet; d: doublet; t: triplet; q:. quartet; dd:

doubl e doublet; tt: triple trlplet n1 multiplet; quintet:quintet;
et:septet; br: bro ad; J: coupli H#H%fhﬂﬂkmhﬁé f erence Exanple

le 1
-4, 4-Di f | uor ophenyl ) -2-[ (I R) - 1- (3 4 5 6
: yran 2-yl)oxyet hyl Joxi rane (82 g) (syt et hod di sclosed in

Japanese Lai d- Open Publication -

IR (KBr) y pax: 3420, 1690, 1610, 1510, 1480, 1425
-1
(cm™+).

Working Example 9
Starting from 1-{(1R,2S8)-2-(2,4~difluorophenyl)-2,3-~
epoxy-l-methylpropyl]-3-[4-(2,2,2-trifluoroethoxy)phe¥
nyl]-2-imidazolidinone, 1-[(lR,2R)-2-(2,4-difluorophenyl)-
2-hydroxy-l-methyl-3-(1H-1,2,4~triazol-1-yl)propyl]-3-[4-~
(2,2,2-trifluorocethoxy)phenyl]-2-imidazolidinone (Compound
9) was obtained. |
Colorless powdery crystals.
mp 80-83°C (diethyl ether)
lH-NMR (CDCl3) §: 1.06 (3H,d,J=7.2Hz),'3.55-3.74 (1H,
m), 3.79-3.95 (3H,m), 4.34 (2H,q,J=8Hz), 4.52 (1H,d,J=14Hz),
4.5-4.65 (1H,m), 5.08 (1H,d,J=14Hz), 5.4-5.7 (1H,br), 6.71-
6.81 (2H,m), 6.96 (2H,d,J=9.2Hz), 7.38-7.5 (1H,m), 7.50 (2H,
d,J=9.2Hz), 7.74 (1H,s), 7.88 (1H,s).
Elemental analysis for Cy3H;9F5N503
Calcd (%): C 54.01, H 4.34, N 13.69
Found (%): C 53.67, H 4.27, N 13.79
IR (KBIr) y mayx: 3410, 1690, 1610, 1510, 1480, 1420
(cm‘l).

Working Example 10

Starting from 1-(4-chlorophenyl)-3~{(1R,2S)-2~(2,4-
difluorophenyl)-2,3-epoxy-l-methylpropyl]-2-imidazolidinone,
1-(4-chlorophenyl)=3-[ (1R, 2R}~2-(2,4-difluorophenyl)-2-
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4/ 74168) and 6.3 g of pyridiniump-toluenesul fonte were dissolved in 600
of ethanol and the solution was stirred at TEEGhEeﬂﬁnsBmaeﬁwd. The
eaction solution was concentrat- ed under redu The resi due
s dissolved in one Iliter of ethyl acetate and sol uti on was
shed with water (2 X 200 m). The aqueous |ayer was ex rac ed wth

ethyl acetate (2 X 100 nml). The organic |ayers were conbined, washed with
a saturated aqueous sol ution of sodium chloride dried over magnesium
sulfa d,.dist off ndeg ye r s mas purified
by 5| C&% &g R éé tojrg})%yg(%!%egf%ggegage OESQ«gta /1 to 8/1
0 31 1)t ot Hodnge 9 (1 ~dab 206 2adndh. uor ophe-
nyl ) - 2- oxi rany hanol as a_ e yellow ol H NVR (CDC 3) 8:
1.14-1.23 (@,Lj,dglesfls7 ow@egg &ﬁgtalg 80, 2. 92 (1H), 3.27-3.32 (1H),
4.00-4.20 (1H M, 6.75-6.

mp 138-139°C (dlethyl ether-hexane).

lg-NMR (CDCl3) 6: 1.06 (3H,d,J=7.0Hz), 3.64-3.75 (1H,
m), 3.80-4.03 (3H,m), 4.50 (1H,d,J=15Hz), 4.54-4.72 (1H,m),
5.09 (1H,d,J=15Hz), 5.3-5.6 (lH,br), 6.73-6.83 (2H,m), 7.31
(2H,d,J=9Hz), 7.35-7.45 (1H,m), 7.52 (2H,d,J=9Hz), 7.75 (lH,
s), 7.86 (1H,s).
Elemental Analysis for C,1H9qClFyNg0O4
Calcd (%): C 56.32, H 4.50, N 15.64
Found (%): C 56.35, H 4.36, N 15.93

" IR (KBr) y pax: 3400, 1695, 1660, 1618, 1500, 1420, 1270
-1 '
(cm™*).

Working Example 11

Starting from 1-[(1R,ZS)-2-(2,4-difiuorophenyl)-2,3-
epoxy-l-methylpropyl]-4-{4-(2,2,3,3-tetrafluoropropoxy)-
phenyl]-2,5-piperazinedione, 1-[(1R,2R)-2-(2,4-difluorophe-

nyl)=-2-hydroxy-l-methyl-3-(1H-1,2,4~triazol-1-yl)propyl]-4-

[4~(2,2,3,3-tetraflucropropoxy)phenyl]-2,5-piperazinedione

(Compound 11) was obtained.

Colorless powder.

lH-NMR (CDC13) §: 1.07(3H,d,J=7Hz), 4.24-4.52 (6H,m),
4.74 (1H,d,J=18Hz), 5.16 (lH,d,J=14Hz), 5.29 (lH,s), 5.36
(1H,q,J=7Hz), 6.06 (lH,tt,J=53Hz,5Hz), 6.74-6.83 (2H,m),
7.00 (2H,d,J=9Hz), 7.29 (2H,d,J=9Hz), 7.31-7.47 (1H,m), 7.80
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Hm, 7.36-7.48 (IH m. Ref erence Exanple 2
FIR) - 1-[ 2- (2, 4-Di fl uor ophenyl ) - 2- oxi ranyl ] et hanol (31.5
®$9 g) and 40 g of 3,5-dinitrobenzoyl chloride were dissolved in 500 m of
thyl ene chloride and, with ice cooling, 24.1 m of triethylam ne was
added dropwi se thereinto. The reaction solution was stirred at room
tenperature for 3.5 hours, washed with 150 m of water and then with 150
m of 5% aqueous solution of sodium bicarbonate, dried over nagnesi um

sul fate and concentrated under reduced pressure. The crys-

IR (KBr) y pax: 3410, 1660, 1610, 1505, 1450, 1315
(cm‘l).

Working Example 12

Starting from 1-{(1R,2S8)-2-(2,4~difluorophenyl-2,3-
epoxy-l-methylpropyl]-4-[4-(1,1,2,2-tetrafluorocethoxy)-
phenyl]-2,5-piperazinedione, 1-{(1R,2R)-2~(2,4-difluorophe-
nyl)-2-hydroxy-l-methyl-3-(1H~1,2,4~triazol-1-yl)propyl]-4-
{4-(1,1,2,2-tetrafluoroéthoxy)phenyl]-2,5-peperazinedione
(Compoun& 12) was obtained.

White powder.

ly-NMR (CDCl3) &: 1.07 (3H,d,J=7Hz), 4.25-4.38 (2H,m),
4.45 (2H,s), 4.74 (1H,d,J=17Hz), 5.15 (1H,d,J=14Hz), 5.30-
5.41 (2H,m), 5.92 (lH,tt,J=53Hz,3Hz), 6.73-6.82 (2H,m), 7.28
(2H,d,J=9Hz), 7.30-7.45 (3H,m), 7.79 (1lH,s), 7.82 (1lH,s).

Elemental analysis for C4H91FgNgOy4

Calcd (%): C 51.71, H 3.80, N 12.56

Found (%): C 51.54, H 3.79, N 12.56

Working Example 13

Starting from 1-[(1R,2S)-2-(2,4-difluorophenyl-2,3-
epoxy-l-methylpropyl]-4-{4-(2,2,3,3-tetrafluoro~-
propoxy)phenyl]-2,3-piperazinedione, 1-[(1lR,2R)-2-(2,4~-
difluorophenyl)-2-hydroxy-l-methyl-3-(1H-1,2,4-triazol-1-
yl)propyl]-4-[4-(2,2,3,3-tetrafiuoropropoxy)phenyl]-2,3-
piperazinedione (Compound 14) was obtained.

White powder This Sheet Has Been R
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| s separated out were collected by filtration and washed w th nethyl ene

| ori de. The nother |iquor and the washing were conbined and distilled

f under reduced pressure, then 25 m of ethyl acetate and 300 m of

t hanol were added to the residue and the mixture was cooled with ice.

The crys- tals separated out were collected by a filtration and re-
crystallized froma mxture of 25 m of ethyl acetate and 250 m of

met hanol to give 28.7 g of [(IR-I-[(2R)-2-(2, 4-

di fl uorophenyl ) -2-oxiranyl]ethyl] 3,5-dinitrobenzoate as colorless
needl es. ln-nﬂn eﬂcig%cggrhCoorqgmxat@AWHﬁxifscvséshy¢ gzﬁtﬁ?

hexane) . ) [err]: 1.46 (3H,dd, J=6.6Hz, J=
(I'H d,4c4 64227 8233m§1H4d35 4 26hie), T=2.2%% )(, 14 BI QL) T=1 BHBP; 7
(2H, M, 7.54 (1H m, 913(2HdJ22Hz) 9.25

5.24 (1H,d,J=13Hz), 5.27-5.40 (2H,m), 6.06

3 01

(1H,tt,J=53Hz,5Hz), 6.72-6.83 (2H,m), 6.98 (2H,d,J=9Hz),
7.31-7.44 (3H,m), 7.78 (1H,s), 7.82 (1H,s). |
Elemental analysis for Cyg5Hy3FgN50,
Calcd (%): C 52.54, H 4.06, N 12.25
Found (%): C 52.34, H 4.12, N 12.10

Working Example 14

Starting from 1-[(1R,2S8)-2-(2,4-difluorophenyl)~2,3-
epoxy~-l-methylpropyl]-4-~[4-(1,1,2,2-tetrafluorcethoxy)-
phenyl]~2,3-piperazinedione, 1-[(1R,2R)~-2-(2,4~difluorophe-
nyl)-2-hydroxy—1-methyl-3-(1H-l,2,4-triazol-1-yl)propyl]-
4-[4-(1,1,2,2~-tetrafluoroethoxy)phenyl]-2,3-piperazinedione
(Compound 15) was obtained.

Colorless powdery crystals

lH-NMR (CDCl,) §: 1.07 (3H,d,J=7Hz), 3.78-3.98 (2H,m),
4.10-4.29 (2H,m), 4.40 (1H,d,J=15Hz), 5.25 (2H,d,J=15Hz),
5.25-5.40 (2H,m), 5.93 (1H,tt,J=53Hz,3Hz), 6.73-6.84 (2H,m),
7.28 (2H,d,J=9Hz), 7.30-7.42 (1H,m), 7.44 (2H,d,J=9Hz), 7.79
(1H,s), 7.82 (1H,s). |

Elemental analysis for C,4Hp1FgN504 ¢ 0.5H30

Caled (%): C 50.89, H 3.91, N 12.36

Found (%): C 51.13, H 4.07, N 12.45

mp 174-175°C :
This Sheet Has B
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,t,J=2. 2Hz). Ref erence Exanple 3
R -1-[(2R)-2-(2,4-Difluorophenyl)-2-oxiranyl]ethyl] 3,5-dinitrobenzoate
g) was dissolved in tw liters of 40
‘hanol and, at roomtenperature, 255 m of | N sodium hydroxide was added
pw se thereinto. The reaction solu- tion was stirred at room

tenperature for one hour and neu- tralized with 127 m of | N hydrochloric
acid. Methanol was distilled off under reduced pressure, then one liter of

Working Example 15

(Method A)

In the same manner as in Working Example 1, starting
from 1-{(1R,2R)=-2~(2~fluocrophenyl)-2~-hydroxy-l-methyl-3-
(1H-1,2,4~triazol~1l~yl)propyl]~-3-{4~(1,1,2,2~tetrafluocro- .
ethoxy)phenyl]-2(1H,3H)~imidazolone, 1-{(1R,2R)-2~(2~fluoro-
phenyl)~-2-hydroxy-l-methyl-3-(1H-1,2,4~triazol-1~yl)propyl]-
3-[4~-(1,1,2,2-tetrafluorcethoxy)phenyl]-2-imidazolidinone
(Compound 16) was obtained.

(Method B)

In the same manner as in Working Example 3, starting
from 1-[(1R,28)-2,3-epoxy~-2-(2-fluorophenyl)-l-methyl-
propyl}-3-{4-(1,1,2,2-tetrafluorcethoxy)phenyl]-2-imidazoli-
dinone, l—[(1R,2R)-2-(2-fluorophenyl);2—hydroxy-l-meth~
yl-3-(1H-1,2,4~-triazol~l~yl)propyl]-3-{4-(1,1,2,2~tetra~
fluoroethoxy)phenyl]~2~imidazolidinone (Compound 16) was
obtained.

Colorless needles.

ly-NMR (CDCl3) &: 1.06 (3H,d,J=7.0Hz), 3.68-4.05
(4H,m), 4.51 (1H,d,J=14.4Hz), 4.65~4.80 (1H,m), 5.15
(1#H,d,J=14.4Hz), 5.25 (1H,br), 5.91 (1H,tt,J=53.2Hz,3Hz),
6.95-7.63 (8H,m), 7.74 (1H,s), 7.82 (1lH,s).

Elemental analysis for C,3HpyFgN503

Calcd (%): C 54.01, H 4.34, N 13.69

Found (%): C 53.96, H 4.48, N 13.69

This Sheet Has Been
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hyl acetate and 200 ml of water were added to the residue, and the

xture was extracted with ethyl acetate. The organic extract was washed

th 200 mM of a saturated aque- ous solution of sodium.chloride, dried
oYyer magnesium sul- fate and dlstlIIed19$§m£ﬁQ@Bﬁ£§Qgﬁ@ﬂ pressure. The

residue was purified by silica gel chro ent et hyl
acetate/ hexane = 1/3) to give 25 g of (1%@
di fl uorophenyl ) -2-oxiranyl ] et hanol as a 1H NWVR
(
(1

(CDC13) [err]: 1.17 (3H dd, J=6.6Hz,|.2Hz), 2.05 1H br) 2.80

(I H, d, J=5. 2¥erkinga@xamale 165 2Hz), 4.01-4.17 Hm, 6.75-6.93 (2H m),
7.36-7. 48 (I Ref erence Exanpl e 4. To a solution of 16.1 g

of (1R)-1- [ %ﬁ?zﬁd(§)4 di fl uo- rophenyl)-2-oxiranyl]ethanol in 320 m of

t?};ﬁg%g[g;gé ﬁp “egﬁea%g%%e£M§g1fﬁ"ﬁoéﬁgﬁémhxamp egl9fstarting

from 1-((1R,2R)=-2-(2-fluorophenyl)-2-hydroxy-l-methyl-3-
(1H-1,2,4-triazol-1-yl)propyl]-3-{4-(2,2,3,3-tetrafluoro-
propoxy)phenyl]-2(1H,3H)-imidazolone, 1-[(1R,2R)-2-(2-fluo-
rophenyl)-2~hydroxy-l-methyl-3~(1H-1,2,4~triazol-1-yl)pro-
pyl}-3-[4~(2,2,3,3~-tetrafluoropropoxy)phenyl]-2-imidazolidi-
none (Compound 17) was obtained.

(Method B)

In the same manner as in Working Example 3, starting
from 1-{(1R,28)-2,3-epoxy-2-(2~fluorophenyl)-l-methyl-
propyl]~3-(4-(2,2,3,3-tetrafluoropropoxy)phenyl]-2-imidazol-
idinone, 1-~[(1R,2R)-2-(2~-fluorophenyl)-2~hydroxy-l-methyl-
3-(1H-1,2,4-triazol-1l-yl)propyl]~3~{4-(2,2,3,3-tetra-
fluoropropoxy)phenyl]-2-imidazolidinone (Compound 17) was
obtained. |

Colorless powdery crystals.

lu-NMR (CDCl3) 6: 1.06 (3H,d,J=7.0Hz), 3.66-4.05
(4H,m), 4.33 (2H,tt,J=12Hz,1.6Hz), 4.52 (1H,d,J=14Hz),
4.60-4.77 (1H,m), 5.13 (1H,d,J=14Hz), 5.35 (1lH,br), 6.07
(18,tt.J=53Hz,5Hz), 6.91-7.53 (8H,m), 7.73 (1lH,s), 7.83
(1H,s). ‘

Elemental analysis for CpqH94F5Ng03

Calcd (%): C 54.86, H 4.60, N 13.33

Found (%): C 54.66, H 4.57, N 13.26
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g of benzoic acid and 42.0 g of diethyl azodicarboxy- late and the

'ure was stirred at roomtenperature for six hours under an atnosphere

of §argon. To the reaction solu- tion were added 800 m of ethyl acetate

500 mM of water to fractionate and théha@U&ﬂﬂﬁlkaM§$h&@S extracted

‘Wi tth 200 m of ethyl acetate. The organic I I ned,
41 washed successively with water and a sat solution of
sodi um chl oride, then dried over magnesium su ncentrated. The

i f I | ch h I . h hyl
;gz;igg :aswguwldeu%é)m Si |ca gel chromatography (eluent: hexane/ethy

In the same manner as in Working Example 1, starting
from 1-[(1R,2R)-2~(4~fluorophenyl)-2~hydroxy-l-methyl-3-
(1H-1,2,4-triazol-1-yl)propyl]-3-[4-(1,1,2,2-tetrafluoro-
ethoxy)phenyl]-2(1H,3H)~-imidazolone, 1-[(1R,2R)-2-(4-fluoro-
phenyl)-2-hydroxy~l-methyl-3-(1H-1,2,4~-triazol-1-yl)propyl]-
3-[4-(1,1,2,2~-tetrafluoroethoxy)phenyl]-2-imidazolidinone
(Compound 18) was obtained.

Colorless powdery crystals.

lg-NMR (CDCl3) 8: 1.06 (3H,d,J=7.2Hz), 3.69-4.02
(4H,m), 4.42 (1H,q,J=7.2Hz), 4.48 (1H,d,J=14Hz), 4.72
(1H,d,J=14Hz), 5.22-5.39 (1H,bs), 5.91 (1H,tt.J=2.4Hz,53Hz),
6.93-7.01 (2H,m), 7.20-7.34 (4H,m), 7.58 (2H,d,J=9Hz), 7.65
(lH,s), 7.80 (1lH,s).

Elemental analysis for Cy3H97Fg5N503

Calcd (%): C 54.01, H 4.34, N 13.69

Found (%): C 53.82, H 4.32, N 13.66

Working Example 18

In the same manner as in Working Example 1, starting
from 1-{(1R,2R)-2~(4-fluocrophenyl)~2-hydroxy-l-methyl-3-
(1H~-1,2,4-triazol-l-yl)propyl]-3-[4-(2,2,3,3~-tetrafluoro-
propoxy)phenyl]-~2(1H,3H)-imidazolone, 1-{(1R,2R)=2-(4-fluoc-
rophenyl)-2-hydroxy-l-methyl-3-(1H-~1,2,4~-triazol-1-yl)pro-
pyl]-3-{4-(2,2,3,3-tetrafluoropropoxy)phenyl]-2-imidazolidi-
none (Compound ;2) was obtained.

Colorless powdery crystals.
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to 7/1) to give 19.2 g of [(I1S)-1-[(2R)-2-(2, 4-difluo-
rophenyl ) -2-oxiranyl ]Jethyl ] benzoate as a colorless oil. 1H NWVR
( 13) [err]: 1.37 (3H,d,J=6.6Hz), 2.90 (IHd,J=5.2Hz), 3.28
(1H dJ=5.2Hz), 5.36 (1Hq,J=6.6Hz), 6.74-6.94 (2H n), 7.38-7.60 (4HM,
7.94-8.01 (2H, . [err] 1725, 1615, 1600, 1505, 1450, 1425.
[(1S)-1-[(2R)-2-(2,4-D fl uorophenyl)-2-oxiranyl]ethyl] benzoate (15.9 g)
was dissolved in 800 m of methanol, and 12.9 m of 28% nethanolic
sol ution 0f¥HMNMRn¢Em¢WjaIé mhsOSadaHddLUeﬂeQszhtB Jil®e-.@8d i ng. The
reaction solution was stirred for six hours at roomtenperature. To the
react i ¢4H,39l ut4d 2B -vhet 2d03A, BB, 24t 3 of LENdhYaL48E)or 4o 7i d and t he
solvent was distilled off under reduced pressure. The _residue was purified

by sil i(dH# FolT ThHaht o@f%@m? £8| (:éﬁtbS)heﬁaHé/ étlﬁylttaJéTSJ%ﬁPa)l, to 2/1)
to oive 3328 {d)my, 7.30-7.34 (2H,m), 7.50 (2H,d,J=9Hz), 7.66

(1#,s), 7.80 (1lH,s).

Elemental analysis for Cqp4HpeF5Ng03

Calcd (%): C 54.86, H 4.60, N 13.33

Found (%): C 54.86, H 4.68, N 12.94

A preferred group of the compounds belonging to the
compound (I) of the present invention is exemplified in
Table 3 and in Table 4 though the present invention is not

limited thereto.
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) - 2- (2, 4-di fl uor ophenyl ) -2-oxiranyl]ethanol as a color- less oil.
MR (CDC13) [err]: 1.20 (3H,ddJ=6.4Hz, 2.2Hz), 2.24 (1H,d,J=lHz), 2.92

Nd, J=5Hz), 3.28 (1H,d, J=5Hz), 4.12 (IH,q,J=6.4 Hz), 6.77-6.95 (2H, m),
7.34 (IH, m. IR [err]: 3420, 2980, 1615, 1600, 1500, 1425.
42 Ref erence Exanple 5 2,4-Difluroaniline (25 g) and 25.2 g of

pyridine were dissolved in 200 m of dichloronethane and, with ice cool -
ing, 33.3 g of phenyl chloroformte was added dropw se

[Table 3] HO CHs3
N I
f N—-CHz:—R-)C——CH A
\—of I (R
X
cpd. No. -X -A

1 2. 4-F, ‘@’OCF3
— \__/
_g_ 2. 4-F. @—
\__/
This Sheet Has Been Replaced
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5 24-F, ,U\
'“\__/”@F
o X
-§- . 24 F -N\—-—/N-@-OCHzCFZ CF2H

1 2 i@
8 2. 4-F, @ CH2CF2CF3
. \__/

9 2.4-F, NN ‘rom CF3




nt o.

e Wwas

|1 d
col b5l

The reaction solution was stirred with ice
s, washed with water and dried. The
m xture of phenyl
added 30.7
m xture was stirred at

’ e
cooling for 30

sol vent was distilled off to

2,4- difluorophenyl carbamate and pyridine. To the

g of 2-(diethoxy)ethylan ne,
room t emper at ure.

and the resulting

The crystals sepa- rated out were

y filtration and washed with petroleumether to give 37.8 g of

et'hoxyet hyl ) - N -

(2, 4-di fluorophenyl)urea as colorless crystals.

This urea conpound (37.5 g) was dissolved in a mxture of 560 m of

net ha
thereto,a

the m.x

The réB2tiBR* sol ut

cryst

2.4-F,

2, 4-F,

2. 4-F,

2, 4-F,

2, 4-F,

2. 4-F,

&/@
h@
OCH2CF2CFaH

7—_\ / \ OCF2CF2H
\_.\(0 —

0
A
[o]
-N N@OCHZCFZCFZH
a - .
-N N@OCFZCFzH
=N N@—OCFzCFzH
~N N@OCHzCF‘Z CF2H

NN '@'OCFZCFzH

oric acid was added

ure was Stlfh&d at roon1tenperature for three days.
on was concentrated under reduced pressure and the

ter
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thanol (5:1) to give 22.8 g of 1-(2,4-difl uorophe-

nyl'® 2- (1 H, 3H) -i m dazol one as a col orl ess powder. np 192-194[err] C
El erfental anal ysis for [err] Calcd (%9: C55.11, H 3.08, N
14. 28 Found (%: C 55.14, H 3.29, N 14.18

43 Ref erence Exanpl es 6-13 In the same manner as in Reference

Exanple 5, the 1imdazol one derivatives shown in Table 1 were obtai ned.

Preparation 1

Using the Compound 7 obtained in Working Example 7, the
components stated below were mixed. The mixture was packed
in gelatin capsules to obtain capsules, each of which con-

tains the Compound 7 in an amount of 50 mg.

Compound 7 (obtained in Working Example 7) 50 mg
Lactose 100 mg
Cornstarch ' 40 mg
Magnesium stearate 10 mg
Total 200 mg

Preparation 2

The Compound 4 obtained in Working Example 4 and magne-
sium stearate were granulated in an aqueous solution of
soluble starch. The resulting product was dried, and then
mixed with lactose and cornstarch. The mixture was subjected
to compression molding to obtain a tablet containing the

components stated below.

Compound 4 (obtained in Working Example 4) 50 mg
Lactose 65 mg
Cornstarch ' 30 mg
Soluble starch 35 mng
Magnesium stearate ) _ 20 mg

- Total 200 mg

Evaluation of the antifungal activities of the compound
of the present invention was conducted by the following

method: a sheet of filter paper disc (manufactured by Toyo
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e 1] [err]

Seisakusho, 8 mm in diameter) soaked in a 1000 pug/ml solu-
tion of a compound of the present invention in methanol was
placed on an agar plate containing various fungi, which was
incubated at 28 °C for two days, and the diameter of the
growth inhibition zone around the filter paper disc was
measured. The following culture media were used:
A: yeast nitrogen base agar medium (pH 7.0)
B: peptone-yeast extract-glucose agar medium (pH 7.0)

The antifungal spectra of the compounds of the present

invention are shown in Table 5.
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44 ! Ref erence Exanple 14 Phenyl 2, 4-difl uorophenyl carbamate (5.0
g) and 4.2 g of glycine ethyl ester hydrochloride were dissolved in 30 ml
of pyridine and the solution was heated at 80[err]C for 14 hours. - The
reaction solution was concentrated under reduced pres- sure and to the
residk@ apeeesadded 80 m of ethyl acetate and 20 ml of water. The ethyl
acetate | ayer was washed with 10 m of an aqueous sol ution of sodium

chl oride, dried over anhydrous nagnesium sul fate and concentrated under

r educ eg—p+esste—tHexarre—(56—+)—was—added—+o—the—+est+aue—and the solid

separated out was collected by fillt aLtlorDIIamegtEr/eoﬁ gawth o
N- (2, 4t di fl uorophenyl )-N -et hoxycctréd ny i mbeitbivthi on erorms a (mmblor | ess powder.

LU . T = Ve |

1H- NVR| ( CDCIs I @i eToorigand s@3H, t, J d Hzy 40
=| cpd.1l | cpd.2 | cpd.4
Candida albicans A 36 45 41
IFO 0583
Candida utilis Al 25 29 31
IFO 0618
Aspergillus niger A 9 4 27 28
IFO 4066
Aspergillus fumigatus A 31 30 34
IFO 6344
Cryptococcus neoformans A 27 31 29
IFO 0410 _
| Trichophyton rubrum B 47 50 43
IFO 5467
! Trichophyton mentagrophytes | B 48 40 39
IFO 7522
Microsporum gypseum B 49 41 42
IFO 6076
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(2”, ,J=5.4Hz), 4.24 (2H,q,J=7Hz), 5.57 (I H br), 6.75-6.90 (3Hm
7.84t7.98 (1H m. The product (4.1 g) was dissolved in 80 m of

met hanol, 3.0 g of 28% net hanolic solution of sodi um net hoxi de was added
thereto and the m xture was stirred at roomtenpera- ture for 2.5 hours.
To the reaction solution was added 15 m of 1N hydrochloric acid, the

m xture was concentrated wunder reduced pressure, and then 20 m of water
was added to the residue. The m xture was extracted with 80 m of ethyl
acet at e. ThBhexanidfungsa IwastHsdr isuicese 3o vighey m:ﬁﬂﬂoﬁﬂdnbfoi:hewat er and 20 ni
of a saturated aqueous solution of sodium chloride and dried over

anhydr BE8SaB§nésvemtdor againgtd Gandide| abbicans arst shbed ahf under
reducedagigssure The

{Table 6]
Diameter of growth~inhibition zone (mm)
cpd. No. Candida albicans IF0 0583
(Medium A, 28T, two-day culture)
3 41
5 47
6 36
T 35
8 28
9 41
10 42
11 31
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W:sidue was crystallized fromdiethyl ether to give 1.0 g of

3-(2,%-di fl uorophenyl)-2,4-imdzolidinedione as a colorless powder.

np 161-170[err]C. 1H NWVR (CDC13) [err]: 4.20 (2H,s), 5.90 (IH br),
6.95-7.10 (2H m, 7.25-7.40 (IH M. Ref erence Exanple 15

1-1(4-(2, 2,3,3-Tetraf |l uor opr opoxy) phenyl ]-2(1H, 3H) -2- i m dazolone (2.0 g)
was dissolved in 10 m of acetic acid, 0.5 g of 10% pal |l adi um carbon was
added thereto and the mixture was stirred for 7.5 hours in an atnosphere

of hydro- The protective effects of the compound of the present
invention against the experimental infection in mice are
shown in the following Tables 7 and 8.

Test Method: Five-week-old Crj:CDF; mice were inoculat- .
ed with the minimum lethal dose of Candida albicans TA
intravenously. The test compound was suspended in a solu-
tion of 0.2% or 0.5% sodium carboxymethylcellulose (CMC).

The suspension was administered orally once immediately
after infection. _ The activity was expressed in terms of
EDgg values calculated by the Reed and Muench method from

the survival rate 7 days after infection.

[Table 7]

cpd. No. EDso(mg/ke)P. 0. 0.2% CHC)

1 1.4
3 2.0
4 0.65
7 0. 65
8 2.0
9 0. 65
10 L8

P.0. oral administration
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g he catalyst was filtered off, the catal yst was washed wth acetic
acid.” The filtrate and the washing were com bined and distilled off under
reduced pressure. To the residue was added each 40 ml of water and ethyl
acetate to fractionate, and the ethyl acetate |ayer was dried (over
MySO4) and distilled off under reduced pressure. The re- sulting colorless
crystals were washed with diisopropyl ether to give 1.86 g of
1-[4-(2,2,3,3-tetrafl uoropro- poxy)phenyl]-2-imdazolidinone as col orl ess
crystal s;rable 81p 180-181[err]C 1H NWVR (CDC13) [err]: 3.53-3.61
(2H, M, 3.87-3.95 (2H, M, 4.32 (2Htt,J=11.8Hz,1.6Hz), 4.97 (1H, brs),

6.06. (IHtt, & —th—F=0- —7 2H, d, J=9. 2Hz)
170% plS&R/keP 1R (o #8amcs e O

IR (KBr)[err] n%gd.S%?oo.,

5 0.71
7 0.35
12 2.8
4 2.8

15 2.0

16 0.35
7 0. 65

18 Y )
19 0.77

The protective effects of the compound of formula (VI),
which is a starting compound of the present invention,
against the experimental infection in mice are shown in the
following Table 9.

Test Method: Five-ﬁeek-old Crj:CDF; mice were inoculat-
ed with the minimum lethal dose of Candida albicans TA
intravenously. The test compound was suspended in a solu-
tion of 0.5% sodium carboxymethylcellulose (CMC). The

suspension was administered orally once immediately after

33 This Sheet Has Been Replaced
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46' El emental analysis for [err] Calcd (% : C 49.32, H 4.14,

N 9.59 Found (% : C 49.24, H 3.96, N 9.59 Ref erence Exanpl es
16-19 In the same manner as in Reference Exanple 15, the
i m dazol i di nones given in Table 2 were obtai ned. [ Tabl e 2]

infection. The activity was expressed in terms of EDgp

values calculated by the Reed and Muench method from the

survival rate 7 days after infection.

[Table 9]
N\ HO ?:Hs
( N—CHZa)C—CH‘—A'
N / (R)
X
Ref. Ex. No. X A’ E Dso(mg/kg)P. 0.

X |
45 4—-F -N N—@—OCFzCFgH 0.18
46 4—-F “NJ\N@OCH2CF20FZH 0.32
\—/
BQ
49 2—-F =N N-@OCFzCFzH 0.18
50 Z—F-N;iN—<::>Fomﬂc&caH032
\—v
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The compound of the present invention or a salt thereof

exhibits excellent antifungal activities. The compound of
the present invention or a salt thereof is useful for pre-
vention and therapy of infections of mammals as an anti-
fungal agent. In addition, the compound of the present

invention can be also used as an antifungal agent for agri-

cultural use.
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Re! ence Exanple 20 Di i sopropyl ethylamne (0.51 m) was added to a
sol ution 47 of 535 ngy of a

(1S)-1-[(2R) -2-(2, 4-di fl uorophenyl )-2- oxiranyl]ethanol in 15 nl of ;)
di chl oronet hane at -78[err]C under an atnosphere of nitrogen and then @. 49
m of trifluoro- nethanesul fonic acid mm“mmﬁﬂ ﬂ d dropw se
thereinto over the period of three ninﬁn was stirred at
-78[err]C for 20 nminutes, then at -20[errfC for" 28 mnutes and the

reaction solution was concentrated to about 9 ml at -10[err]C. The
concenfhate ¥ F1aimad vhS: subj ected to flush

1. A compound represented by the formula (I):

O R
Y, |
( N— CH2—C—C—A (I
N:/ l
R
, wherein Ar is an optionally-substituted phenyl group; Rl
and R2 are, the same or different, a hydrogen atom or a
lower alkyl group, or R! and R2 may combine together to form
a lower alkylene group; R3 is a hydrcgen atom or an acyl
group; Y is a nitrogen atom or a methine group; and A is an
optionally-substituted saturated cyclic amide group bonded
through a first nitrogen atom,

or a salt thereof.

2. A compound of claim 1 in which one of Rl and R? is a

hydrogen atom and another is a lower alkyl group.
3. A compound of claim 1 in which Y is a nitrogen atom.

4. A compound of claim 1 in which Ar is a halogen-substi-

tuted phenyl group.

5. A compound of claim 4 in which Ar is a phenyl group

substituted with 1 or 2 fluorine atoms.

6. A compound of claim 1 in which A is a five~- or

This Sheet Has Been Replaced

(TR




Wtography using silica gel (3.2 x 4 cn) and eluted with
di chY or onet hane- hexane (1:1). The fraction containing the product was
concentrated to about 3 m. The residue was added, at -10[err]C, to a

sol ution of sodiumsalt of ” lw’“l“uh"elm
1-(4-trifluoronethyl phenyl)-2(1H 3H)-im dazol one pfr milotis ng of
1-(4-trifluoronethyl phenyl)-2(IH 3H)-imdazo- Ilone, 3 m of

di met hyl f or mam de and 85 ng of 60% sodi um hydride in oil and the m xture
was sti rgbe-penbesadnsarnaatedriayqlde: amide gXAYDN was stirred at O[err]C

for 20 mnutes. Water (30 m) was added to the reaction solution and the
m xture s_extracted with _3Q m,_ of et}{,'u,#/

I fate f ' .__The et hyl
acetate 1ay®r SQEEORRSHEF SHaELd vt "flh%g’cf?néa %gg\r’\ﬁ?g?g:a?\ﬁ?&'llgng ay :
t ted ti. f di hlorid dri, ed
anhydr o™ AGrBEPHR, AT & S EDIVEHOYER AN HFoBha: FLlfaer 1 educed
pres-
8. A compound of claim 7 in which the second nitrogen atom

of the saturated cyclic amide group is attached to a sub-

stituent.

9. A compound of claim 1 in which A is a 3-substituted

phenyl-2-oxo-l-imidazolidinyl group of the formula:

-—-N/JJ\TQ—'R4
;, wherein R is a substituted phenyl group.

10. A compound of claim 1 in which A is a 4-substituted

phenyl-2,5-dioxo-l-piperazinyl group of the formula:

/N

—N N—RS

_/

N\
O
, wherein R> has the same meaning of rR%.

11. A compound of claim 1 in which A is a saturated cyclic
amide group substituted with a substituted phenyl group

5 having 1 or 2 substituents selected from the group consist-
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s o give a colorless 0|Iy product ThIS product was purified by silica
gel ichr omat ogr aphy (el uent: hexane/ et n’l acetate = 3/1to 2/1to 1/1) to

give 362 mg of 1-[(IR 29)- , )"!” m””m 48

2-(2,4-difluorophenyl)-2, 3- epoxy- 1- net
trifluoronethyl phenyl) - 2(1H 3H) - i mi dazol one and” 209

(2R)-2-(2, 4-di fl uorophenyl)-2-((IR-1-(1-(4- trlfluoronethyl-
phenyl ) - 2- |nldazolyloxy]ethyI]OX|rane

1-[ (I R, 25pg20f224hailrgesy @ﬁ—l%yla) halg, Wlkyl
grou a
I 4- -
B;?g?/rs] haiogtelrllaftlegorcc])-rr%t h g&n%l) 2(I H3H-im cfl;zol one= ¢Bl 8 fless

12. A compound of claim 11 in which the substituent of the
substituted phenyl group is a fluorine atom, a fluorinated

lower alkyl group or a fluorinated lower alkoxy group.

13. A process for preparing a compound of the formula (I)
as defined in claim 1 or a salt thereof which comprises

reacting a compound represented by the formula (II):

R1
o)
/N
H2C—C—C —A (I
|,
Ar R

, wherein Ar is an optiocnally-substituted phenyl group; Rl
and R2 are, the same or different, a hydfogen atom or a
lower alkyl group, or R} and R2 may combine together to form
a lower alkylene group; and A is an optionally-substituted
saturated cyclic amide group bonded through a first niﬁrogen
atom,

with a compound represented by the formula (III):

Ykn“ |
( ik ()
N

, wherein Y is a nitrogen atom or a methine group, .

or a salt thereof to obtain a compound of the formula (I)

in which R3 is a hydrogen atom, if necesséry followed by

3
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S - 136]err ] C. 1H WAR (CDC13) [err]: 1.37 (3H, d,J=7.2Hz), 2.72
(IdJ =4. 4Hz), 2.82 (1H d d, =4.4Hz), 5.09 (1H g, J=7.2Hz), 6.50

J
R TR S e

7.69 (2H,d,J=8.4Hz), 7.82

(65 nmg) was dispersed in 4 m  of denet or nam de, and 118 ng of
1,2,4-triazole was added thereto with ice cooling. The resulting m xture
was stirred at roomtenperature for ten mnutes. The solution of 362 ny

of 1-((| RxE®ting wishli &1 vacphheiny) agesiepoxpblaim la/Iqgompound of the
pyl]-3-(4- trlfluoronethylphenyl% 2(1H, 3H) -i m dazol one pre- pared

her ei nabfREMH-D (F) ofn dvibehRY ol fraARdac¥3s 9xe¥®d thereto and the
resulting m xture was heated at 50[err]C for five hours. ﬁﬁter cooling, to

t he react,ion sol ution added m of cold wate nd 40 of eth
acet at e gg > l%éess o prepazgng a compoung?oé‘eﬁe formula (I) gs

defined in cla;m 9 or a salt thereof which comprises

reducing a compdund represented by the formula (I’):

A | ,
( N—CHo—C—C—A"’ (I)

N—]

R3O R!
|
|

Ar R2

» wherein Ar is an optionally-substituted phenyl group; rl
and R2 are, the same or different, a hydrogen atom or a
lower alkyl group, or R! and R2 may combine together to form
a lower alkylene group; R3 is a hydrogen atom or an acyl
group; Y is a nitrogen atom or a methine group; and A" is a
3-substituted phenyl-2-oxo0-2,3-dihydro-1H-imidazol-1l-yl

group, or a salt thereof.

15. A pharmaceutical composition which comprises a pharmaco-
logically effective ambunt of a compound of the formula (I)
as defined in claim 1 or its pharmaceutically acceptable

salt and a carrier or diluent.

16. Use of a compound of the formula (I) as defined in claim
1, as an active ingredient for the preparation of an anti-
fungal agent which comprises said compound or its pharmaceu-

tiéally acceptable salt and a carrier or diluent.
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fractionate and the aqueous | ayer was exiracted wi th EtRyl ~~acBrate . R B s
The ethyl acetate |ayers were conbined, washed with water and a saturat eg= =
aqueous sol ution of sodium chloride successively, dried over anhydrous <;
magnesi um sul - fate and distilled off under reduced pressure. The residue\®
49 was purified by silica gel chromatography (eluent: ethyl
acetate/ hexane = 1/1 to 2/1 to ethyl acetate) to give 350 ng of
1-[(1R 2S)-2- (2, 4-di fluorophenyl) - 2- hydroxy-1 - et hyl -

(1-1,2,4-triazol -1- yI)propyIABB 4C%r6£lggé8£8éa %phenyl)

a
o e T L © W 21+ -

- The present invention provides an azole compound

represented by the formula (I):

R
|
c— A (I
|

Ar R2
p whereiﬁ Ar is an optionally-substituted phenyl group; Rl
and R2 are, the same or-different, a hydrogen atom or a
lower alkyl group, or R! and R? may combine together to form
a lower alkylene group; R3 is a hydrogen atom or an acyl
group; Y is a nitrogen atom or a methine group; and A is an
optionally-substituted saturated cyclic amide group bonded
through a first nitrogen atom, or a salt thereof, which is

useful for prevention and therapy of fungal infections of

mammals as antifungal agent.
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%0694-@7
) Z(NH 3H)-i m dazol one as a col orl ess powder. 1H-NMR (CDO 3) [err]:
1.21 (3H,d, J=7.2Hz), 4.19 (IH d,J=14.2Hz), 5.00 (I H, q,I=7.2Hz), 5.14Po¢
(1H,d,J=14.2Hz), 5.46 (IHs), 6.71 (I1Hd,J=3.2Hz), 6.83 (IH,d,J=3.2Hz)
6.72- 6.90 (2H,nm, 7.40-7.56 (IH M, 7.72 (2H,d,J=8.4Hz), 7.75 (1H,s),
7.83 (2H d, J=8.4Hz), 7.84 (IH,s). LR [err]: 3404, 3383, 3000, 1693,
1618* 1599, 1524, 1500, 1429, 1327. El enental analysis for [err]

Cal¢d (%9: C 55.12, H 3.78, N 14. 61spEdkFICAT10ﬁound (%9: C54.81, H 3.97,
N 14. 39 Reference Exanpl es 21-23 The foll ow ng conmpounds were
prepared by the sane manner as in Reference Exanple 20.

TITLE OF THE INVENTION

Azole compounds, Their Production and Use

DESCRIPTION OF THE PRESENT INVENTION
1. Field of the Invention

The present invention relates to azole compounds which
are useful as an antifungal therapeutic agent and a method
of manufacturing the same as well as the use thereof.

2. Prior Art

Various azole compounds exhibiting antifungal activity
have been reported (for example, EP0122056A1, EP0332387Al
and EP0122693Al1).

However, these azole compounds are not satisfactory as
pharmaceutical agents in terms of antifungal activity, anti-
fungal spectrum, adverse reaction and the pharmacokinetics.

There has been a demand for the compounds which exhibit
higher safety, better absorption in vivo and higher anti-

fungal activity as an antifungal therapeutic agent.

SUMMARY OF THE INVENTION
The present invéntion relates to:

(1) a compound represented by the formula (I):

REPLACEMENT SHEETS SG
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Ref erence Exanple 21
1-[ (IR 2R)-2-(2, 4- D f | uor ophenyl ) - 2- hydr oxy- 1- net hyl -
3-(IH1,2,4-triazol -1-yl)propyl]-3-(2,4-difluorophenyl) -

2(1H, 3H) -i m dazol one. Col orl ess powdery crystals; yield: 416 ng
(669 . mp 134-136C. IH-NVR4CDA 3) [err]: 1.21 (3H,d,J=7Hz),
4.19 50 (IH d,J=14.4Hz), 4.95

(1H,qJ=7Hz), 5.11 (I H d, J=14.4Hz),, 5.52 (1H br), 6.52 (1Ht,J=2.6Hz),
6.70-6.86 (3H ), 6.92- 7.06 (2RI, 7.RD-7.68 (2H M), 7.74 (1H ), 7.85

(1H,s). \C\\ ! l
( N—CHs—C—C—A (D
N::J l l
R2

Ar

;, wherein Ar is an optionally—substitutéd phenyl group; r1
and R2 are, the same or different, a hydrogen atom or a
lower alkyl group, or Rl and R2 may combine together to form
a lower alkylene group; R3 is a hydrogen atom or an acyl
group; Y is a nitrogen atom or a methine group; and A is an
optionally-substituted saturated cyclic amide group bonded
through a first nitrogen atom, |
or a salt thereof,

(2) a compound described in (1) above in which one of
Rl and rR? is a hydrogen atom and another is a lower alkyl
group,

(3) a compound described in (1) above in which Y is a
nitrogen atom,

(4) a compound described in (1) above in which Ar is a
halogen-substituted phenyl group,

(5) a compound described in (4) above in which Ar is a
phenyl group substituted with 1 or 2 fluorine atoms,

(6) a compound described in (1) above in which A is a

five- or SLX-membered saturated CYCllC amxde g:gnp,

M A

(7) a compound described in (1) abovehln’whlch A is a
saturated cyclic amide group having a second nitrogen atom
This'is the replacement shegl

48 Nov B
Date:



Ref erence Exanple 22

1-[ (IR 2R)-2-(2, 4- D f | uor ophenyl ) - 2- hydr oxy- 1- net hyl -

3-(IH1,2,4-triazol -1-yl)propyl]-3-(4-trifluoronethoxyphe-

nyl)-2(1H, 3H)-i m dazol one. Col orl ess powder; yield: 500 ng (71% .

1H NWVR ( 13) [err]: 1.20 (3H,d,J=7Hz}, 4.19 (1H d,J=14.4Hz), 4.97
(IH,q,J=7THz 5.10 (1H,d, J=14. 4FE) 5.51 (1H,br), 6.39 (IHd,J=3.2Hz),
6.64 (IH,d, 6.70-6.86 (2H,m, 7.31 (2H,d,J=9Hz), 7.38-7.54

(IH M, 7. égl %P%H%n?_gHz), 7.74 (1Hs), 7.84 (1H,s). Ref er ence
Exanple 23 (gh- [ HargRumd (RedPrddiaroReMEow Ml raidcH -wrs hyl -
3-(1H 1, 2,4-triazol -1-yl)propyl]-3-(4-fluorophenyl)- 2(1H, 3H)-i m dazol one.

second nitrogen atom of the saturated cyclic amide group is
attached to a substituent,
(9) a compound described in (1) above in which A is a

3-substituted phenyl-2-oxo-l-imidazolidinyl group of the

—Nﬂ_R4

formula:

 wherein R? is a substituted phenyl group,
(10) a compound described in (1) above in which A is a

4-substituted phenyl-2,5-dioxo-l~-piperazinyl group of the

formula:
BN
—N TQ-RS
—

O

P whereih R® has the same meaning of r%.

(11) a compound described in (1) above in which A is a
saturated cyclic amide group substituted with a substituted
phenyl group having 1 or 2 substituents selected from the
group consisting of a halogen atom, a halogenated Cj_g alkyl

group and a halogenated C;_g alkoxy group,

This iz the replatement sheot
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Col orl ess powder; yield: 971 ng (74% . 1H NWVR (CDC13) [err]: 1.20
(3H,d,J=7Hz), 4.20 (IHd,J=14.2Hz), 4.95 (I H q,J=7Hz), 5.10

(IH d,J=14.2Hz), 5.58 (1H,br), 6.60 (IHd,J=3.2Hz), 6.74 (I H d,J=3.2Hz),
6.70-6.88 (2H,m, 7.05-7.20 (2H,m, 7.40-7.65 (3H m, 7.73 (1Hs), 7.85
(1H, s). Ref erence Exanple 24 4 To a solution of 1.36 g of
(15)-1-[ (2R -2-(2, 4-di - 51
fluorophenyl) - 2- pxb§ 2agyLbsbBana! abBc39pBh oh ¢hehl abewat Banemich the

substituent of the substituted phenyl group is a fluorine
atom, a fluorinated lower alkyl group or a fluorinated lower
alkoxy group,

(13) a process for preparing a compound of the formula
(I) described in (1) above or a salt thereof which comprises

reacting a compound represented by the formula (II):

R]
O
AN (ID)

; wherein Ar is an optionally-substituted phenyl group; Rl,
and Rz are, the same or different, a hydrogen atom or a
lower alkyl group, or Rl and RZ may combine together to form
a lower aikylene group; and A is an optionally-substituted
saturated cyclic amide group bonded through a first nitrogen

atom,

with a compound represented by the formula (III):

f::}” ()

N

r Wherein Y is a nitrogen atom or a methine group,
or a salt thereof to give a compound of the formula (I)
in which R3 is a hydrogen atom, if necessary followed by

treating with an acylating agent to obtain a compound of the

This'is ihe roplacament shaed
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was added 1.31 nml of diisopropylethylamne at -60[err] C under an

at nosphere of nitrogen and then 1.26 m of trifl uoronethane-

sul fonic acid

anhydri de was added dropw se thereinto over the period of three m nutes.

The m xture was stirred at -60[err]C for 20 m nutes, then at

-20[err] C for

20 m nutes. The reaction solution was gubjected to flush chromatography

using 27 g of silica gel and eluted with 220 m of dichl oro-

t

nethane-he§§?ﬁg%é:%ﬁg Igeﬁﬁggﬁthgni og a%%&ﬂgggn) roduct was concentrated |

to about 9 resi due was add

m xtuUre of 1.15 g of

3-(2,4-difluoro yh) = el I Is 0 the f 1

di met hyl f or mam ggané Bgﬁgegg‘p?%%re g%:l&%éﬁygﬁm&%ﬁidr? ocigﬁif ate - 100%1? ra] C.
The resul t iRy FbXb¥iBeWasn ) E8GVIE0r2@ W aharb e Rat diorcalibridug es
at Oferr]C. "Water (20 ml) was added thereto and the m xture was extract-

ed with 100 nl ebdathny acebaipduntihecpirdedeniert Ay tiryeformula (I'):

o)
Yo |
( N—CH2—C

N—] |

i

cC—A" (I)
l .
R

; wherein Ar is an optionally-substituted phenyl group; r1

and R2 are, the same or different, a hydrogen atom or a

lower alkyl group, or R! and r? may combine together to form

a lower alkylene group; R3 is a hydrogen atom or an acyl

group; Y is a nitrogen atom or a methine group; and A" is a

3-substituted phenyl-2-oxo-2,3-dihydro-1H-imidazol-1-yl

group, or a. salt thereof, and

(15) an antifungal agent which comprises a compound

(I) described in (1) above or a pharmaceutically acceptable

salt thereof, excipient and/or carrier.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Examples of the substituents for the optionally-substi-

tuted phenyl group represented by Ar in the formulae (I),

(II) and (I') are a halogen (for example, fluorine, chlo-

rine, bromine or iodine), a halogenated lower (C;_4) alkyl

group, a halogenated lower (C;_4) alkoxy group, a lower

(C1-4) alkylsulfonyl group and a halogenated lower (Cj_g4)

5 H L
Lis is the rep!

Daic:
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was washed with 20 m of a saturated aqueous solution of sodium chloride,
dried over anhydrous magnesiumsulfate and distilled off under reduced
pressure. The residue was purified by silica gel colum chromatography
(eluent: hex- ane/ethyl acetate = 2/1) to give 1.25 g of 1-[(IR 2S)-2-
(2, 4-difluorophenyl) -2, 3- epoxy-1 -nmet hylgpr opyl ] -3- (2, 4-

di fl uorophenyl ) -2, 4-i m dazol i di nedi one as a white solid. np
124-125[err]C (recrystallized fromethyl acetate- hexane). 1H NHR

(CD012)0%62@h. %fﬂ%#£§£ég Do 7 ZFE)Pré%éyhbf}}iéhg:ghggggtugﬁg8iélgtd’J:4'6
halogen (for example, fluorine, chlorine, bromine or iodine)
and, particularly preferably, it is fluorine. Numbers of
the substituents are preferably from 1 to 3 and, more.pref-
erably, 1 or 2.

Examples of Ar are a halogenophenyl group, a halogenated
lower (Cj_4) alkylphenyl group, a halogenated lower (Cjy_4)
alkoxyphenyl group, a lower (Cj_4) alkylsulfonylphenyl group
and a halogenated léwer (C1-4) alkylsulfonylphenyl group.

In the above, examples of the halogenophenyl groups are
2,4-difluorophenyl, 2,4-dichlorophenyl, 4-chlorophenyl, 4-
fluorophenyl, 2-chlorophenyl, 2-fluorophenyl, 2-fluoro-4-
chlorophenyl, 2-cﬁloro—4~fluorophenyl, 2,4,6-trifluorophenyl
and 4-bromophenyl.

Examples of the halogenated lower (C1-4) alkylphenyl
groups are 4-trifluoromethylphenyl group and the like.

Examples of the halogenated lower (C;_4) alkoxyphenyl
groups are 4-trifluoromethoxyphenyl, 4-(1,1,2,2-tetrafluoro-
ethoxy)phenyl, 4-(2,2,2-trifluoroethoxy)phenyl, 4-(2,2,3,3-
tetrafluoropropoxy)phenyl and 4-(2,2,3,3,3-pentafluoro-
propoxy)phenyl.

Examples of the lower (Cj;_4) alkylsulfonylphenyl groups
are 4-methanesulfonylphenyl and the like.

Examples of the halogenated lower (C;_4) alkylsulfonyl-
phenyl groups are 4-(2,2,2-trifluoroethanesulfonyl)phenyl,

4-(2,2,3,3~-tetrafluoropropanesulfonyl)phenyl and 4-



52 4.22 (IHd,J=17.8Hz), 4.97 (IHq,J=7.2Hz), 6.78-7.04 (4H ),
7.20-7.45 (2H m. Ref erence Exanpl es 25-29 The foll ow ng
conpounds were prepared by the same nmanner as in Reference Exanple 24.
Ref erence Exanpl e 25

1-[ (IR 2S)-2-(2,4-Di fl uorophenyl) -2, 3- eppxy- 1- net hyl -
propyl]-3-[4-(2,2,3,3-tetrafl uoropropoxy) phenyl]-2- imdazolidi none.

Col orl ess po e£. 1H- NMR (CDC13) [err]; 1.§1 3H,f,J:7.2Hz), 2.75
(I'H d,J=7. 1233 ndy Jrpentatiueyepropanesyl fopy 5iPhgnyYls 71-3.81 (2H m,

4.32 (2Htt,J=12FEPEé€g¥ éd4A£K£s a phenyl group which is substituted

particularly with 1 or 2 halogens such as 2,4-difluoro-
phenyl, 2,4-dichlorophenyl, 4-chlorophenyl, 4-fluorxophenyl,
2-chlorophenyl, 2-fluorophenyl, 2-fluoro-4-chlorophenyl, 2-
chloro-4-fluorophenyl and 4-bfomophenyl and, among which 4-
fluorophenyl, 2-fluorophenyl and 2,4—difluorophenyl are
especially preferred.

Examples of the lower alkyl groups represented by Rl or
R? in the formulae (I), (II) and (I’) are straight chain or
branched alkyl groups having 1 to 4 carbon atoms such as
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl
and tert-butyl and, among which methyl is preferred. Pre-
ferred combinations of R! and R2 are hydrogen and
hydrogen; hydrogen and methyl; or methyl and methyl.
Examples of the lower alkylene groups formed by connection
of R! and R? are straight lower (C9_4) alkylene groups such
as ethylene, propylene and butylene and, among which
ethylene is preferred.

Among them, it is preferable that one oflRl and Rz'is a
hydrogen atom and the other is a methyl group.

Exgmples of the acyl groups represented by R3 in the
formulae (I) and (I’) are acyl groups derived from organic
carboxylic acids such as an alkanoyl group, preferably that
with 1-7 carbon atoms (e.g., formyl, acetyl, proéionyl,
butyryl, isobutyryl, pentanoyl, hexanoyl or heptanoyl),

particularly preferably that with 1-3 carbon atoms; an

o tlam rorderamant chest

ER
YU

A A e
L T o)
g AT ey



6
-3-[4-

CD'_'('D oG

=5Hz),
=7. 4Hz)
, J=9Hz) |

=7.2Hz), 6.0
=9. 2Hz), 7.3
2

Ss powder.

6 (IH tt,J=53Hz, 5Hz), 6.76-6.9 (2H nm, 6.91
.35-7.5 (IH M, 7.48 (2H,d, J=9. 2Hz). Ref erence
1-[ (1R, 2S)-2-(2, 4-Di fl uor ophenyl ) - 2, 3- epoxy- | - net hyl -

(1,1, 2, 2-tetrafl uoroet hoxyphenyl ]-2- i m dazoli di none.
1H NVR (CDC13) [grr]: 1.22 (3H,d,J=7.4Hz), 2.75
3.14 (I Hd,J=5Hz), 3.44-3.65 (2H, M, 3.73-3.84 (2H m, 4.80
5.89 (1H,tt,J=53Hz,2.8Hz), 6.77-6.93 (2H M, 7.17 °

ary%carbony gtng,7pggfeg2glg’%ﬁgﬁz%ith 7-15 carbon atoms
(e.g., benzoyl or naphthalenecarbonyl), particularly prefer-
ably that with 7-11 carbon atoms; an alkoxycarbonyl group,
pfeferably that with 2-7 carbon atoms (e.g., methoxy-
carbonyl, ethoxycarbonyl, propoxycarbonyl, isopropoxy-
carbonyl, butoxycarbonyl, isobutoxycarbonyl, sec-butoxy-
carbonyl or tert-butoxycarbonyl), particularly preferably
that with 2-4 carbon atoms; an aryloxycarbonyl group, pref-
erably that with 7-15 carbon atoms (e.g., phenoxycarbonyl),
particularly preferably that with 7-11 carbon atoms; an
aralkylcarbonyl group, preferably that with 8-20 carbon
atoms (e.g., benzylcarbonyl, phenethylcarbonyl, phenyl-
propylcarbonyl or naphthylethylcarbonyl), particularly
preferably that with 8-14 carbon atoms. ' Those may be sub-
stituted with suitable one to three substituent(s). Exam-
ples of suitable substituents are an optionally-halogenated
lower alkyl group, an aryl group and a halogen.

Preferably, the above acyl groups are those which can
be hydrolyzed in vivo. Specific examples thereof are
formyl, acetyl, benzoyl and benzylcarbonyl.

The saturated cyclic amide group in the optionally-
substituted saturated cyclic amide group bonded through a
nitrogen atom represented by A in the formulae (I) and'(II)
is preferably a saturated heterocyclic group which has one
to three nitrogen atoms and may have one oxygen or sulfur

atom in a ring represented by a formula:
L eptasemont sheel
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53 IR (KBr)V max: 1680, 1615, 1510, 1485, 1425 (cnl).

Ref erence Exanpl e 27

1-[ (IR 2S)-2-(2, 4-Di fl uor ophenyl ) - 2, 3- epoxy- 1- net hyl -
propyl]-3-[4-(2, 2, 3, 3, 3-pent af | uor opr opoxy) phenyl ]-2- i m dazol i di none.
Col orl ess prisns. np 141-144[err]o (et hyl acet at e- hexane).

| HHNWMR (CDC13) [err]: 1.22 (3H,d,J=7Hz), 2.75 (1H,d,J=5.0Hz), 3.15
(IHd,J=5.0Hz), 3.42-3.64 (2H,m, 3.73-3.82 (2H M, 4.39
(2H,dt,J=12.4Hz, 1. 2Hz), 4.80 (lH q,J=7Hz), 6.77-6.90 (2H, m, 6.92
(IHd

. J=9. 2Hz), 7.34
N\t
/ \

—N \

The above-mentioned saturated cyclic amide groups are a
four- to eight-membered cyclic groups and, preferably, a
five- or six-membered cyclic group. Examples of such
saturated cyclic amide groups are 2-oxo-l-imidazolidinyl,
5-oxo-l-imidazolidinyl, 2-oxo-l-pyrrolidinyl, 3-oxo-2-pyra-
zolidinyl, 2-oxo-l-piperazinyl, 2-oxo-l-piperidinyl, 3-
oxomorpholino and 2-oxo-l-perhydropyrimidinyl.

It is particularly preferred that the saturated cyclic
amide group has two nitrogen atoms in the ring. Examples of
such saturated cyclic amide groups are 2-oxo-l-imidazolidi-
nyl, 2-oxo-l-piperazinyl and 2-oxo-l-perhydropyrimidinyl.

Examples of the substituents in the saturated cyclic
amide group represented by A are an oxo group, a halogen
(for example, fluorine, chlorine, bromine or iodiné), an
aliphatic hydrocarbon group which may be substituted, an
aromatic hydrocarbon group which may be substituted and an
aromatic hetero cyclic group which may be substituted. The
number of substituents in the saturated cyclic amide group
is 1 to 3, preferably 1 or 2.

In case where the substituents in the saturated cyclic

amide group represented by A is the optionally substituted

: cnp, Wpi% & 3 o by
5ol e rwTAnEenEnt Sheky
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7.42 (IH M, 7.48 (2Hd, J=9. 2Hz). El emental analysis for [err]

Calcd (%: C53.66, H 3.89, N5.69 Found (%: C 53.37, H 3.74, N
5.62 IR (KBr)[err] max: 1700, 1520, 1485, 1430, 1265 (cnierr])

Ref erence Exanpl e 28

| -[ (IR 2S)-2-(2,4-Difluorophenyl)-2, 3-epoxy- 1- net hyl -
propyl]-3-[4-(2,2,2-trifluoroethoxy)phenyl]-2-imdazolidi- none.

Coonl eos MR ie nyarBlily GRS TSR ELbe LB by g IR
?I ﬁZE?ISJ S‘; gﬁ%fg%a%c_;rg'%é@@ps («%!_é @lkﬂl?zcﬁgﬁglﬂfﬁ; Zﬁﬁcenﬁ.e’gnd alky-
nyl.

Examples of such alkyl groups are straight chain or
branched alkyl groups having 1 to 12 carbon atoms such as
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-
butyl, tert-butyl, heptyl, octyl, nonyl, decyl and dodecyl,
among which lower alkyl groups having 1 to 4 carbon atoms
(e.g., methyl, ethyl, n-propyl isopropyl, n-butyl, isobutyl,
sec~-butyl or tert-butyl) are pieferred.

Examples of the cycloalkyl groups are cycloalkyl groups
having 3 to 8 carbon atoms such as cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl and cyclooctyl, among
which cycloalkyl groups having 3 to 6 carbon atoms (e.g.,
cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl) are
preferred.

Examples of the alkenyl groups are alkenyl groups
having 2 to 4 carbon atoms such as vinyl, propenyl and
butenyl, among which alkenyl groups having 2 to 3 carbon
atoms (e.g., vinyl or propenyi) are preferred.

Examples of the alkynyl groups are alkynyl groups
having 2 to 4 carbon atoms such as.ethynyl, propynyl and
butynyl, among which alkynyl groups having 2 to 3 carbon
atoms (e.g., ethynyl or propynyl) are preferred.

In case where the substituents in the saturated cyclic
amide group represented by A is the optionally subétituted

aromatic hydrocarbon group, examples of the aromatic hydro-

This i3 the ranlacement sheet
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54  (2H,n), 6.92 (2Hd, J=9Hz), 7.34-7.44 (1H n), 7.48 (2H, d, J=9Hz).

El enental analysis for [err] Calcd (%9: C57.02, H4.33, NG6.33
Found (%: C 57.33, H 4.06, N 6.39 IR (KBr)[err] max: 1695, 1515,
1485, 1425, 1265, 1240 (cnferr] Ref erence Exanpl e 29

1- (4- Chl orophenyl )-3-[ (I R 2S)-2-(2, 4-dif | uor ophenyl ) -

2, 3-epoxy-| -met hyl propyl ]-2-i m dazol i di none. Col orl ess needl es.

carbon groups are aryl groups having 6 to 14 carbon atoms.
Examples of the aryl groups are phenyl, naphthyl, bipheny-
lyl, anthryl and indenyl, among which aryl groups having 6
to 10 carbon atoms (e.g., phenyl or naphthyl) are preferred.

In case where the substituents in the saturated cyclic
amide group represented by A is the optionally substituted
arométic heterocyclic group, examples of the aromatic
heterocyclic groups are aromatic heterocyclic groups having
at least one hetero atom selected from a nitrogen atom, a
sulfur atom and an oxygen atom. The aromatic heterocyclic
groups may be condensed with a benzene ring, five-membered
heterocycle or six-membered heterocycle. Examples of the
aromatic heterocyclic groups are aromatic heterocyclic
groups such as imidazolyl, triazolyl, tetrazolyl, pyrazolyl,
pyridyl, thiazolyl, thiadiazolyl, thienyl, furyl, pyrrolyl,
pyrazinyl, pyrimidinyl, oxazolyl and isoxazolyl, and con-
densed aromatic heterocyclic group such as benzimidazolyl,
imidazopyrimidinyl, imidazopyridinyl, imidazopyrazinyl,
imidazopyridazinyl, benzothiazolyl, quinolyl, isoquinolyl,
quinazolinyl and indolyl, among which five- or six-membered
aromatic heterocyclic groups having 1 to 3 hetero atoms
optionally selected from a nitrogen atom, a sulfur atom and
an oxygen atom (e.g., imidazolyl, triazolyl, thiazolyl,
thiadiazolyl, thienyl, furyl, pyridyl or pyrimidinyl) are
preferred.

Examples of the substituents in the optionally substi-

Tate ] st ey o - Vo mend
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np 130-131[err] (ethyl acetate-hexane). 1H-NMR (CDO 3) 6: 1.22
(3H,d,J=7Hz), 2.75 (IHd,J=5Hz), 3.14 (1H,d,J=5Hz), 3.43-3.65 (2H M,
3.73-3.82 (2H M, 4.80 (1H,q,J=7Hz), 6.77-6.93 (2H, M, 7.28 (2H d, J=9Hz),

7.34-7.54 (IHmM, 7.49 (2Hd, J=9Hz). El emental analysis for [err]
Calcd (%: C 60.24, H4.52, N 7.40 Found (%: C 60.45, H 4.38, N
7.45 IR (KBr) [err]nmax: 1700, 16%% 1600, 1500, 1425, 1270 (cnferr])
Ref erence Exanpl e 30 A mxture of 8.6 g of

4- (2, 2, 3, 3-tetedfaliPlpi bpoRy) aromatiFnBydgogagban grAYP €Kl BP54CBRALY, 4.8

g of sodi um bi carbonate, 3.0 g of sodium i odi de and 300 H1 of acetone
substituted aromati¢ heterocyclic group are ydroxy group,

optionally esterified carboxy group (e.g., alkoxycarbonyl
groups having 1 to 6 carbon atoms such as carboxy, metﬁoxy-
carbonyl, ethoxycarbonyl and butoxycarbonyl), nitro group,
amino group, acylamino group (e.g., alkanoyl amino groups
having 1 to 10 carbon atoms such as acetylamino, propionyl-
amino and butyrylamino), alkylamino group which is mono- or
di- substituted with alkyl group having 1 to 10 carbon atoms
(e.g., methylamino, dimethylamino, diethylamino or dibutyl-
amino), optionally substituted five~ or six-membered hetero-
cyclic group (e.g., pyrrolidinyl, morpholino, piperidino,
pirazolydinyl, perhydroazepinyl, piperazinyl, 4-benzyl-
piperazinyl, 4-acetylpiperazinyl, 4-(4-trifluoromethoxyphe-
nyl)-l-piperazinyl, 4-{4-(1,1,2,2~tetrafluoroethoxy)phe-
nyl]-l-piperazinyl, 4-{4-(2,2,3,3-tetrafluoropropoxy)phe-
nyl]-l-piperazinyl, 4-[4-(2,2,2-trifluoroethoxy)phenylj-1-
piperazinyl, 4-[4—(2,2,3,3,3-pentafluor0éropoxy)phenyl]-l—
piperazinyl or 4-(4-trifluoromethylphenyl)-l-piperazinyl),
alkoxy group having 1 to 6 carbon atoms (e.g., methoxy,
ethoxy or butoxy), halogen atom (e.g., fluorine, chlorine or
bromine), halogeno Cj;_g alkyl group (e.g., trifluoromethyl,
dichloromethyl or trifluoroethyl), halogeno C;_g alkoxy
group (e.g., trifluoromethoxy, 1,1,2,2-tetrafluorocethoxy,
2,2,2-trifluoroethoxy, 2,2,3,3-tetrafluoropropoxy,
2,2,3,3,3-pentafluoropropoxy, 2,2,3,3,4,4,5,5-octafluoropen-

toxy or 2-fluoroethoxy), oxo group, thioxo group, mercapto

. - ) PRI 3 3 4}
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was refluxed for 21 hours. The solvent was distilled off wunder reduced
pressure and 200 m of ice water and 200 m of

55 di chl oronet hane were added to the residue to fractionate. The

di chl oronet hane | ayer was washed with water, dried over anhydrous
magnesi um sul fate and distilled off unggr reduced pressure. The residue
was purified by silica gel colum chromatography (eluted wth ethyl
acetate: hexane [1:3 v/v]) to give 9.4 g of

N et oyt Dot 2 Y32 1 o SRR . 6 P e

N'ethoxyca&gghylthio, ethylthio or butylthio), alkylsulfonyl group
having 1 to 6 carbon atoms (e.g., methanesulfonyl, ethane-
sulfonyl or butaneéulfonyl) and alkanoyl group having 1 to
10 carbon atoms (e.g., acetyl, formyl, propionyl or
butyryl).

Among the substituents in the saturated cyclic amide
group represented by A, optionally substituted aliphatic
hydrocarbon group, optionally substituted aromatic hydro-
carbon group and optionally substituted aromatic hetero-
cyclic group are preferably attached to a nitrogen atom
which constitutes the broken line part in the ring of the
above-mentioned saturated cyclic amide group.

Preferred examples of A are an unsubstituted saturated
cyclic amide group, a saturated cyclic amide group substituted
with an oxo group, a saturated cyclic amide group substituted
with a halogenophenyl group, a saturated cyclic amide group
substituted with halogenophenyl and oxo groups, a saturated
cyclic amide group substituted with halogenated (Cj._g)
alkylphenyl, a saturated cyclic amide group substituted with
halogenated (Cj_g) alkylphenyl_aﬁd ox0 groups, a saturated
cyclic amide group substituted with a halogenated (Cj_g)
alkoxyphenyl, and a saturated cyclic amide group substituted
with halogenated (Cj_g) alkoxyphenyl and oxo groups.

Examples of the unsubstituted saturated cyclic amide

groups referred to hereinabove are 2-oxo-l-imidazolidinyl,



nyl met hyl -4-(2, 2,3, 3-tetrafl uoropropoxy)aniline, 1.1 m of triethylamne
and 50 m of dichl oronethane was added drop- wse a solution of 0.6 m of
chl oroacetyl chloride in 6 m  of dichloromethane with ice cooling and the
resulting mx- ture was stirred at roomtenperature for five hours. To the
reaction solution was added 50 m of djghloronethane and 100 m of ice
water to factionate. The dichl oronethane | ayer was washed with water and

dried hyd |fate. Th I t I d off
nder T equESERPr S A Tl i 6 Tl TR T 1 TR by ST HYCh BEF ol umn
chr omat ograg}gé&g_lnlym e \(,)\A)%{?ngt%aca atf hf xo_i__lpiZPé/H/AinYio give 2.4 g

of N-chlord

(2,255 Sesamtameron 31 iam s eyl sy ot ence

Examples of the saturated cyclic amide groups substi-
tuted with an oxo group are 2,4-dioxo—l-imidazolidinyl,
2,5-dioxo-1l-imidazolidinyl, 2,4-dioxo-l-pyrrolidinyl, 3,5-
dioxo-2-~pyrazolidinyl, 2,3-dioxo—1-piperazinyl,
2,5-dioxo-l-piperazinyl and 2,3-dioxo-l-piperidinyl.

Preferably, the above-mentioned unsubstituted saturated
cyclic amide group and saturated cyclic amide group substi-
tuted with an oxo group further contain a nitrogen atoﬁ in
the ring in addition to a nitrogen atom bonding to a cafbon
bearing Rl and R2. The additional nitrogen atom preferably
bonds to a substitutent such as a halogenophenyl group, a
halogeno C;_g alkylphenyl group and a halogeno Cj_g
alkoxyphenyl group as described below.

Examples of the saturated cyclic amide groups substi-
tuted with a halogenophenyl group are 3-~halogenophenyl-2-
oxo~-l-imidazolidinyl, 3-halogenophenyl-2-oxo-l-pyrrolidinyl,
4-halogenophenyl-2-oxo-l-piperazinyl and 4-halogenophe-
nyl-2-oxo-l-piperidinyl, among which 3-halogenophenyl-2-
oxo-l-imidazolidinyl is preferable.

Examples of the saturated cyclic amide groups substi-
tuted with halogenophenyl and oxo groups are 3-halogenophe-
nyl-2,4-dioxo~l-imidazolidinyl, 3-halogenophenyl-2,4-dioxo-
l-pyrrolidinyl, 4-halogenophenyl-2,5-dioxo-l-piperazinyl,

4-halogenophenyl-2, 3-dioxo-1~piperazinyl and 4-halogenophe-
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(2,2,3,3-tetrafl uoropropoxy)aniline (1.9 g) was dissolved in 20 m of

10. 5% ammoni a- et hanol and the solution was stirred at 60[err]C for four
hours. After cooling, the crystals sepa-

56 rated out therefromwere collected by filtration and washed wth cold
ethanol to give 1.5 g of 1-[4-(2,2,3,3stetra-

fl uor opropoxy) phenyl ] -2, 5- pi perazi nedi one as col orless crys- tals.

1H NWVR (d6-DVBSO) [err]: 3.95 (2H,s), 4.20 (2H,s), 4.60 (2Ht,J=14Hz), 6.67

(TH T, J=5¢8k. 3, 8581 oxd- 8o S §adA912) amofy 3ni ek 9-1338gbnoPnehyt Prs) .
2,4-dioxo-1-imidazolidinyl, 4-halogenophenyl-2,5-dioxo-1- |
piperazinyl and 4-halogenophenyl-2,3-dioxo-l-piperazinyl are
preferable.

Examples of the saturated cyclic amide groups substi-
tuted with a halogenated (Cj_g) alkylphenyl are 3-halogenat-
ed (C;.g) alkylphenyl-2-oxo-l-imidazolidinyl, 3-halogenated
(Ci-g) alkylphenyl-2-oxo-l-pyrrolidinyl, 4-halogenated (Cj.
g) alkylphenyl-2-oxo-l-piperazinyl and 4-halogenated (C;_g)
alkylphenyl-2-oxo-l-piperidinyl, among which 3-halogenated
(C1-5) alkylphenyl;z—oxo—l~imidazolidinyl is preferable.

Examples of the saturated cyclic amide groups substi-
tuted with halogenated (C;_g) alkylphenyl and oxo groups are
3-halogenated (C;_g) alkylphenyl—2,4—dioxo-l;imidazolidinyl,
3-halogenated (C;_g) alkylphenyl-2,4-dioxo-l-pyrrolidinyl,
4-halogenated (Cji_g) alkylphenyl-z,S—dioxo—l—piperazinyl,
4-halogenated (Cj_g) alkylphenyl-2,3-dioxo;l—piperazinyl and
4-halqgenated (C1-g) alkylphenyl-2,3~-dioxo-l-piperidinyl,
among which 3-halogenated (C;_.g) alkylphenyl-2,4-dioxo-1-
imidazolidinyl, 4-halogenated (C;_.g) alkylphenyl-2,5-dioxo-
l-piperazinyl and 4-~halogenated (Cj_g) alkylphenyl-2,63-
dioxo-l-piperazinyl are preferable.

Examples of the saturated cyclic amide groups substi-
tuted with halogenated (C;_g) alkoxyphenyl are 3-halogenated
(C1.g) alkoxyphenyl-2-oxo-l-imidazolidinyl, 3;halogenatéd

(C1.g) alkoxyphenyl-2-oxo-l-pyrrolidinyl, 4-halogenated

Thia is the ropigcemant sheet
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El emental analysis for [err] Calcd (%: C 48.76, H 3.78, N 8.75
Found (% : C 48.99, H 3.65, N 8.388. SI VS (MH): 321. I R
(KBr)[err] max: 3440, 3250, 1670, 1650, 1510, 1330 [err] Ref er ence
Exampl e 31 1-[ (IR 2S)-2-(2,4-Difl uorophenyl) -2, 3-epoxy-1| - net hyl -

propyl]-4-[4-(2, 2, 3, 3-tetrafl uoropropoxy) phenyl ] -2, 5-pi pera- zi nedi one was

obt ai ned by the sane manner as in Referenhce Exanpl? Eﬁd 1o Zké?loglggs
owdery crystals. 1HNWR (CDA 3) [err]: 1.25 (3 =7. , 2.

€| H, d, §:5H§/)( C3-50 @LoxyPhsml -2 axp(4Riperarimyl andd-halogenated

(C1.g) alkoxyphenyl-2-oxo-l-piperidinyl, among which 3-
halogenated (Cj_g) alkoxyphenyl-2-oxo-l-imidazolidinyl is
preferable. |

Examples of the saturated cyclic amide groups substi-
tuted with halogenated (C1.¢) alkoxyphenyl and oxo groups
are 3-halogenated (C;_g) alkoxyphenyl-2,4-dioxo-l-imidazoli-
dinyl, 3-halogenated (Ci.4) alkoxyphenyl-2,4-dioxo-1-pyrro-
lidinyl, 4-halogenated (C1-g) alkoxyphenyl-2,5-dioxo-1-
piperazinyl, 4-halogenated (C1-g) alkoxyphenyl-2,3-dioxo-1-
piperazinyl and 4-halogenated (Ci-g) alkoxyphenyl-2,3-
dioxo-l-piperizinyl , among which 3-halogenated (C1-6)
alkoxyphenyl-2,4-dioxo-1-imidazolidinyl, 4—halogenatéd (Ci-
g) alkoxyphenyl-2,5-dioxo-l-piperazinyl and 4-halogenated
(C1-6) alkoxyphenyl-2,3-dioxo-l-piperazinyl are preferable.

More preferred examples of A are a saturated cyclic
amide group substituted with a halogenophenyl group, a
saturated cyclic amide group substituted with halogenophenyl
and oxo groups, a saturated cyclic amide group substituted
with a halogenated (C1-6) alkylphenyl, a saturated cyclic
amide group substituted with halogenated (Ci-5) alkylphenyl
and oxo groups, a saturated cyclic amide group substituted
with a halogenated (C1-6) alkoxyphenyl and a saturated
cyclic amide group substituted with halogenated (C1-6)
alkoxyphenyl and oxo groups.

Most preferred examples of A are 3-halogenophenyl-2-
oxo-l-imidazolidinyl (e.q., 3-(2,4-difluorophenyl)-2-

rasanemont sheet




(I H d, J=17Hz), 4.23 (I H d, J=16Hz), 4.34 (IH d, J=16Hz), 4.36 (2H t,J=12Hz),
5.37 (1 H g, J=7.2Hz), 6.06 (IH tt,J=53Hz, 4.8Hz), 6.78-6.95 (2H m), 6.98

(2H,d,J=9Hz), 7.23 (2H,d,J=9Hz), 7.35-7.47 (1H m. np 155-156[err]C
(et hyl acetat e-hexane). 57

El emental analysis for [err] _ 1gCalcd (%: C54.99, H4.01, N5.58
Found (%9: C 54.77, H4.03, N5.36 Ref erence Exanple 32

1-(4-Trifluoronet hyl phenyl)-2(1H, 3H)-i mi dazol one (1.15

oxo-l-imidazolidinyl or 3-(4-fluorophenyl)-2-oxo~l-imidazo-
lidinyl), 3-halogenated lower (C;_,) alkylphenyl-2-oxo-1-
imidazolidinyl (e.g., 3-(4-trifluoromethylphenyl)-2-oxo-1-
imidazolidinyl), 3-halogenated lower (Cj_4) alkoxyphenyl-
2-oxo-l-imidazolidinyl (e.g., 3-(4-trifluoromethoxyphenyl)-
2-oxo-1l-imidazolidinyl, 3-[4-(2,2,3,3-tetrafluoropro-
poxy)phenyl]-2—oxo—i—imidazolidinyl, 3-(4-(1,1,2,2-tetra~
fluoroethoxy)phenyl]-2-oxo-1-imidazolidinyl, 3-[4-
(2,2,3,3,3-pentafluoropropoxy)phenyl ]-2-oxo-1-imidazolidinyl
or 3-[4-(2,2,2-trifluoroethoxy)phenyl]—2—oxo-1-imidazolidi—
nyl).

Particularly preferred examples of optionally-substi-
tuted saturated cylcic amide groups bonded through a nitro-
gen atom are a 3-substituted phenyl-2-oxo-l-imidazolidinyl

of the formula:

——N)J\N-—'RA'
\__J _

; wherein R is a substituted phenyl group, or a 4-substi-

tuted phenyl-2,5-dioxo-l-piperazinyl of the formula:

SN
N\
\O

o5
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g) was dissolved in 20 mMl of acetic acid. 10% Pal |l adium carbon (0.3g) was
added thereto and the m xture was stirred under a hydrogen streamfor six
hours. The catalyst was filtered off, the solvent was distilled off and
the residue was recrystallized fromethyl acetate-diisopropyl ether to
give 0.95 g of 1-(4-trifluoronethylph | )-2-imdazolidinone as colorless
prisns. np 169-171[err] C (ethyl “dcetate-diisopropyl ether).

1H NVR (CDClS)[err]G%% 63 (2Ht J=8Hz), 3.99 (2H,t,J=8Hz), 4.95 (1H, br),
7.59 (2H, d, J¥8ieyeiry Q@§1 -@4&? meaning grgnRit 4l anal ysis for [err]

0
ﬁahgdzg/a C 52. 18 é}ﬁ; %%?e stituted phenyf gréé%s reg%egéhtedS 89,
1_[(|R’259_g§(§h a&éfﬁyorOghenyaiogénoSRg%yl gggagyla halogenated (C;_

) alkylphenyl group, a halogenated (Cj_g) alkoxyphenyl
group, which are mentioned as the substituents in the satu-
rated cyclic amide group.

The compound (I) can be also used és a salt thereof and
examples of such salts are a pharmacologically-acceptable
salts such as a salt with inorganic acid (e.g., hydrochloric
acid, hydrobromic acid, sulfuric acid, nitric acid or phos-
phoric acid) and a salt with organic acid (e.g., acetic
acid, tartaric acid, citric acid, fumaric acid, maleic acid,
toluenesulfonic acid or methanesulfonic acid).

The compound represented by a formula (I) or a salt
thereof (hereinafter, referred to as the compound of the
present invention) has one or more asymmetric carbon(s) in
its molecule and, therefore, there are two or more stereo-
isomers. Any of such stereoisomers as well as a mixture
thereof is within a scope of the present invention. Among
those, the optically active substances that when Rl is a
hydrogen atom and R? is a methyl group, both of the carbon
atom to which the optionally-sﬁbstituted phenyl group repre-
sented by Ar is bonded and another carbon atom to which R2
is bonded are in the (R)-configurations are particularly
preferred.

The compound of the present invention can be manufac-

tured by, for example, reacting of a compound of the formula

This is the replacement sheet
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propyl]-3-(4-trifluoromethyl phenyl)-2-im dazolidi none was obtained as a
col orl ess powder by the sane manner as in Reference Exanple 24.
1H NWR (CDC13)[err]: 1.24 (3H,d,J=7.2Hz), 2.76 (1H,d,J=4.8Hz), 3.14
(IHd,J=4.8Hz), 3.48-3.70 (2H,n), 3.78-3.90 (2H,n), 4.83 (1H q,J=7.2Hz),
6.78-6.95 (2H m, 58 7.35-7.48 (1H m,
7.57 (2H,d,J=8.8Hz), 7.67 (2H,d,J:8.8FE%. Ref erence Exanple 34
In the same manner as in Reference Exanple 30, starting from
4-(1,1,2,2-tetrafl uoroethoxy)aniline, 1-[4-(1,1, 2, 2-

(II):

VAN

| | (II)

, wherein the symbols have the same meanings as defined

above, with a compound of the formula (III):

(Y\NH (IIT)

N

. wherein the symbols have the same meanings as defined
above, or a salt thereof, if necessary followed-by treating
with an acylating agent.

The reaction can be usually conducted out in a solvent
which does not impede the reaction. Examples of the sol-
vents which does not impede the reaction are water; ketones
such as acetone; sulfoxides such as dimethyl sulfoxide;
ethers such as diethyl ether, tetrahydrofuran and dioxane;
nitriles such as acetonitrile; aromatic hydrocarbons such as
benzene, toluene and xylene; halogenated ‘hydrocarbons such
as dichloromethane, chloroform and 1,2-dichloroethane;
esters such as ethyl acetate; amides such as dimethylform-
amide, acetamide, dimethylacetamide and l-methyl-2-pyrroli-

dinone; ureylenes such as 1,3-dimethyl-2-imidazolidinone;

This Is the replacemicnt eheet



tetrafl uoroet hoxy) phenyl ] -2, 5- pi per azi nedi one was obtained as coforless

crystals. 1H NVR (DVSO-d6) [err]: 3.97 (2H,s), 4.27 (2H,s), 6.81
(IH tt,J=52Hz, 3Hz), 7.32 (2H,d,J=9Hz), 7.46 (2H,d,J=9Hz), 8.31 (IH br).
np >250[err]C El emental analysis for [err] Calcd (%: C 47.07,
H 3.29, N9.15 Found (%: C 46'820 H 3.26, N 9.08 Ref erence
Exanpl e 35 In the sane manner as“n Reference Exanple 24, 1-

[ (1R, 2S)-2-(2, 4-di fl uorophenyl) -2, 3- epoxy- 1- net hyl propyl ] - 4- )
(4-(1, 1, 2, 2andt thé| Lbkeet hBheypmapybe- @s8dpepthazi addgdyeorwas @bfdixmed.

ture thereof in a suitable mixing ratio.

Further, it is preferred that the above reaction is
conducted out in the presence of a base such as alkali metal
hydroxides (e.g., lithium hydroxide, potassium hydroxide or
sodium hydroxide), alkali metal hydrides (e.g., potassium
hydride or sodium hydride), alkali metal carbonates (e.g.,
lithium carbonate, sodium bicarbonate, cesium carbonate,
potassium carbonate or sodium carbonate), organic acid'salts
(e.g., sodium acetate), alkali metal alcoholates (e.g.,
sodium methylate or potassium tert-butylate), tetrabutyl-
ammonium fluoride and'bis(tri-n—butylstannyl)oxide.

Alternatively, the desired compound can be manufactured
by the reaction in the above-mentioned solvent using a salt
of the compound (III) with metal (e.g., alkali metal such as
sodium and.potassium) instead of the compound (III).

The amount of the base used is usually about 0.001 to
100 equivalents, preferably about 0.0l to 50 equivalents, to
the compound (II).

The amount ot the compound (III) or salt thereof is
about 1 to 100 equivalents, preferably about 1 to 50 equiva-
lents, to the compound (II).

The reaction temperature is not particularly limited
but, usually it is about 0 to 150°C, preferably about 10 to
120°C.

The reaction time is usually about several minutes to

several ten hours (for example, from five minutes to fifty

This o e replagemsnt sheef
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Col orl ess powdery crystals. "H-NMR (CDC13) [err]: 1.25 (3H,d,J=7Hz),
2.85 (I Hd,J=5Hz), 3.09 (IH dJ=5Hz), 4.08 (IHd,J=17Hz), 4.22

(IH,d,J=17Hz), 4.26 (IHd,J=16Hz), 4.37 (IHd,J=16Hz), 5.36 (IH q,I=7Hz),
5.92 (I Htt,J=53Hz,3Hz), 6.78-6.95 (2H,n), 7.29 (4H,s), 7.30-7.47 (1H m.

np 168-170[err]C El emental analysis for [err]

59 Calcd (%: C54.11, H3.71, N5.74 Found (%: C 54.08, H

3.75, N 5.64 :
hours).

The compound of the present invention can be manufac-
tured by, for example, reacting a compound of the formula

(IV):

Y AR
~N /

N— | “R2

, wherein the symbols have the same meanings as defined
above, or the salt thereof

with a compound of the formula (V):

H—A v)

 wherein the symbols have the same meanings as defined
above, or the salt thereof to give a compound of formula (I)
in which R3 is a hydrogen atom.

The above reaction can be usually conducted in a sol-
vent which does not impede the reaction. Examples of such
solvents are water; ketones such as acetone; sulfoxides such
as dimethyl sulfoxide; ethers such as diethyl ether, tetra-
hydrofuran and dioxane; nitriles such as acetonitrile;
aromatic hydrocarbons such as benzene, toluene and xylene;
halogenated hydrocarbons such as dichloromethane, chloroform
and 1,2-dichloroethane; esters such as ethyl acetate; amides
such as dimethylformamide, acetamide, dimethylacetamide and

l-methyl-2-pyrrolidinone; ureylenes such as 1,3-dimethyl-2-

This is the replaceraent sheet
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Ref erence Exanpl e 36 A m xture of

4-(2,2,3,3-tetrafl uoropropoxy)aniline (7.4 g), N (2-bronpoethyl)phthalimde
(9.0 g), potassium bicarbon- ate (6.9 g), potassiumiodide (5.5 g) and

N, N-dinethylforma- mde (80 m) are refluxed for 22 hours. The sol vent was
distilled off under reduced pressure. % the residue, ice- water (200 m)
and ethyl acetate (200 ml) were added %hd fractionated. The ethyl acetate
| ayer was washed with water, dried over anhydrous magnesi um sul fate and
distilled off under reduced pressure., The residue mas purified by silica
gel chronai%@ﬁ@&ﬁﬂf%%%%%ﬁ%r %@%y?h%cé%b?e hERXaYieRaY 2 evP@?d either

d- tallized f on1et acetate dllso ro
ﬁ?(ZrSﬁ{KZI$ﬁ?ﬁé§é?ﬂ;?s4a( §t%r% ?@?F%?Fub O%E%ul gi?)ﬁﬁfﬁﬂﬁeregFﬂ'g) as

white crystals Jo t e m Xt u t b n . .
N-( 2- phthalln1dd§%E?P?r’ 1@ is prefgrred @Eae Eﬁé ggove reaction is

conducted in the presence of a base such as alkali metal
hydroxides (e.g., lithium hydroxide, potassium hydroxide or
sodium hydroxide), alkali metal hydrides (e.g., potassium
hydride or sodium hydride), alkali metal carbonates (e.qg.,
lithium_carbonate, sodium bicarbonate, cesium carbonate,
potassium carbonate or sodiﬁm carbonate), oxrganic acid salts
(e.g., sodium acetate), alkali metal alcoholates (e.g.,
sodium methylate or potassium tert-butylate), tetrabutyl-
ammonium fluoride, bis(tri-n-buthylstannyl)oxide, and the
like, among which tetrabutylammonium fluoride is preferred.

Alternatively, the desired compound can be manufactured
by the reaction in the above-mentioned solvent using a salt
of the compound (V) with ﬁetal (e.g., alkali metal such as
sodium and potassium) instead of the compound (V).

The amount of the base is usually about 0.001 to 100
equivalents, preferably about 0.01 to 50 equivalents, to the
compound of the formula (V).

The amount of the compound (V) or salt thereof is about
0.1 to 100'equivalents, preferably about 0.1 to 50 equiva-
lents, to the compound (IV)

The reaction temperature is not particularly limited

but, usually it is about 0 to 150°C, preferably about 10 to

120°cC.
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4-(2,2,3,3-tetrafl uoropropoxy)aniline (3.2 g), triethylamne (1.2 nl) and
di chl oronet hane (60 m ), was added dropw se a solution of' ethyl

chl orogl yoxylate (0.9 m) in dichloro-- nmethane (10 m) at -65[err]C The
reaction solution was stirred for 1 hour at -40[err]C, and then ice-water
(50 mM) was added thereto to fractiongte. The dichl oronmethane | ayer was
washed with water and dried over anhydrous magnesium sul - fate. The

fgLysgzar??zghsﬁ Ilggiofniggd%&treduced Bressné%t éggégg?'ﬁ&ﬁhtes o

60 gi ve Ngidanalyls Ml AP ] MR ol 20 } o)
The compound of the formula (I) wherein A is an option-
ally-substituted 2-oxo-l-imidazolidinyl or a salt thereof
can be manufactured by, for example, subjecting a compound

of the formula (VI):

(V1)

Y
fj; N— CH»
—

N

»>—0—O0
A——0O0—=
>,

, wherein A’ is an optionally-substituted 2-oxo0-2,3-dihydro-
lH-imidazol-1-yl group and the other symbols have the same
meanings as defined above, or a salt thereof to a catalytic
reduction reaction.

The above-mentioned reaction is usually conducted in
the presence of water or an organic solvent which does not
impede the reaction such as ketones (e.g., acetone or methyl
ethyl ketone), alcohols (e.g., methanol, ethénol, propénol,
isopropyl alcohol or butanol), esters (e.g., ethyl acetate),
hydrocarbons (e.g., benzene, toluene, hexane or xylene),
organic carboxylic acids (e.qg., acetic acid or propionic
acid), and the like, which may be used either singlf or as a
mixture thereof. This reaction is usually conducted in the
presence of a catalyst. With respect to the catalyst, a
suitable metal catalyst such as palladium-carbon is used.

This reduction reaction is conducted under from an atmos-



fl uoropropoxy)aniline (3.1 g) as colorless powdery crystals. The

m xture of the obtained N ethoxalyl-N(2-

pht hal i m do) et hyl -4-(2, 2, 3, 3-tetrafl uoropropoxy)aniline (3.4 g), hydradi ne
hydrate (0.7 m) and ethanol (80 ml) was refluxed for 9 hours. The
crystals separated out were filtered Qff before cooling and the sol vent of
the filtrate was distilled off under Féduced pressure. Water (150 m) and
ethyl acetate (300 mM) were added to the residue to. fractionate The

et hyl acetate |ayer was washed with 5% eous ,sol n d
bi car bonat 6 PBAF LR BRSRELH S £O at@rasgalrgqﬂﬁo&? &7ttt g5 A o e,

d dried h ! | led of f
nder T oduc SHSpF ERRIB L EFR0 Crodeitio T BRI & Ty dtte: ° °
chr orrat ogr aphy (ﬁktig\%}egeg%y'th%c%taﬁtt% QJfCth%r %boxf@e%@ﬂﬁor{@& hanpl &g - 1

v/iv) to give 1
compounds (III), (IV) and (VI) are the same as those of the

compound (I).

When a compound of the formula (I) wherein R3 is a
hydrogen atom is obtained by the above-mentioned reactions,
the compound or the salt thereof can be acylated to give
another compound of the formula (I) wherein R3 is an acyl
group, by treating it with an appropriate acylating agent of
R3x (R3 is an aliphatic or aromatic hydrocarbon residue such
as acetyl, propionyl, butyryl, ethoxycarbonyl, benzoyl and
substituted benzoyl; and X is a leaving group such as a
halogen atom, e.g., chlorine or bromine or activated ester
group).

The above-mentioned reaction is usually coducted in the
absence or presence of a solvent which does not impede the
reaction. Examples of such solvents are ketones such as
acetone; sulfoxideé such as dimethyl sulfoxide; ethers such
as diethyl ether, tetrahydrofuran and dioxane; nitriles such
as acetonitrile; aromatic hydrocarbons such as benzene,
toluene and xylene; halogenated hydrocarbons such as |
dichloromethane, chloroform and 1,2-dichloroethane; esters
such as ethyl acetate; amides such as dimethylformamide,
acetamide and demethylacetamide; ureylenes such as 1,3-

dimethyl-2-imidazolidinone; and the like. For acceleration

This is the ropiacement sheet
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f I uor opr opoxy) phenyl ] - 2, 3- pi perazi nedione (0.8 g) as a colorless powder.
1H NVR (DVMBO-d6) [err]: 3.44-3.55 (2H nm, 3.83-3.89 (2H, m, 4.61
(2H,t,J=13Hz), 6.68 (IHtt,J=52Hz,6Hz), 7.09 (2Hd,J=9Hz), 7.34

(2H,d,J=9Hz), 8.73 (IH, br). El emrental analysis for [err] Cal cd
(9%9: C 48.76, H 3.78, N 8.75 Foupd (% : C 48.44, H 3.62, N 8.73
SIMS (M err]): 321 61 Reference

Exanpl e 37 of the reaction rate, a base (e.g., dimethylaminopyridine,
piridine, picolin or triethylamine) can be added to the
reaction system. |

The compound of the present invention can be isolated
and purified from the reaction mixture by a known procedure
per se such as extraction, concentration, neutralization,
filtration, recrystallization, column chromatography and
thin layer chromatography.

The compound of the present invention can have at least
two stereoisomers. Each of such isomers and each of mnix-
tures thereof is included in the concept of the present
invention and, if desired, such an isomer can be manufac-
tured separately. For example, a single isomer of the
compound of the present invention can be obtained by the
above-mentioned reaction starting from each single isomer of
the starting compounds (II), (IV) and (VI). When the
product is a mixture of two or more isomérs, they may be
separated into each isomerlby a conventional separating
method such as a method of producing salt with an
optically-active acid (e.g., camphorsulfonic acid or
tartaric acid) or by means of various types of chromatogra-
phies, fractional recrystallization and so on.

The salt of the compound (I) can be manufactured by a.
known method pe se such as by adding the above-mentioned
inorganic or organic acid to the compound (I).

The starting compound (II) in the present invention

wherein Rl is a hydrogen atom, R2 is a methyl group; the

This is the ropzcement sheet
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t he same manner as in Reference Exanple 24, 1:-

| R, 2S) - 2-(2, 4-di fl uorophenyl) -2, 3- epoxy- 1- net hyl propyl ] - 4-
-(2,2,3,3-tetrafl uoropropoxy) phenyl 1- 2, 3- pi perazi nedi one was obt ai ned.

| orl ess powdery crystals. 1H- NWR (CDC13) [err]: 1.26 (3H,d, J=7Hz),
2.81 (I Hd,J=5Hz), 3.13 (IH,d,J:5Hz),2§. 61-3.81 (3H, M, 3.90-4.04 (IH mM,
4.36 (2H,t,J=12Hz), 5.40 (IH qg,J=7Hz);"6.06 (IHtt,J=53Hz,5Hz), 6.80-6.95
(2H M, 6.97 (2H,d,J=9Hz), 7.32 (2H,d,J=9Hz), 7.35-7.47 (1H m.

El ement al | s, far [r . lcd.(%9: C 54,99, H.4.01, N 5.58
Found (%:%%%%6?? ‘ﬂ‘%g‘bfl‘r Nl%.%%’?geg lgrﬁ;nl@‘}- é%gr(éi’?ftguratlon and
the carbon to which R? is bonded is in an (R)-configuration
(L.e., a compound (VII)) can be manufactured by a method as

given in the following scheme.

CH3s 1)Ph3P,PhCOOH
Q OH EtO2CN=NCO2 Et
R) >
Ry 2)NaOMe/MeOH
Ar (vii)
CHasa
CH
o oH (CF3s02)20 3
S .
& (s) 50 Pra NEt (s) OSO2CF3
CH2Cl2 (R)
Ar (IX) Ar (X
CHs
H._
A (V) O A
> (R)
DMF . Ar VIl

+ wherein Me is a methyl group, Et is a ethyl group, Pr is a

propyl group, Ph is a phenyl group, DMF is dimethyl forma-

2t feo % -t e 1o g
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Ref erence Exanpl e 38 In the same manner as in Reference Exanple 36,
starting from4-(1,1,2,2-tetrafl uoroethoxy)aniline, 1-(4-(1,1,2,2-

tetrafl uoroet hoxy) phenyl ] -2, 3- pi perazi nedi one was obt ai ned.
powdery crystals. 1H NVR (DVBO-d6) 6: 3.46-3.53 (2H m,

Col or| ess
3.90-3.96

(2H m, 6.81 (IHtt,J=52Hz, 3Hz), 7.33(2H d,J=9Hz), 7.50 (2H d, J=9Hz),
8.78 (1H, br). El enental analysis for [err] Calcd (%9: C 47.07,

62
above.

H 3'29’|“éh&é and thgogggeéqgﬁmbgiQthgé thg'%émeNm%a%%ngs as defined

The starting compound (VIII) in the scheme can be manu-

factured by a method as given in the following scheme.

OTHP
(R) N\ CH3
CHs \conN 0 0
ArMEX \___/ o NRMNOTHP
(X1) Ar any

—_—

NaH

EtOH
DMSO Ar (XIV)

2 CH3
0

(R)“OH
Ar (XV) 2) recrystallization r (XVI)
CHs
OH™ A
—_— R
Ar (viin)

Date:

NO2
CHa 1)c1-c~<\:/§ Q Vel
(R)
P noz . ® N/
A

This is the repia

CHs / \ _/
NtH-CH -
(CHa)sso*™ <__> ’ N/ 503
(R)~OTHP >

/NOZ

NO2
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np 240-242[err]C Ref erence Exanpl e 39 In the same manner as in
Ref erence Exanple 24, 1-
[ (I R 2S)-2-(2, 4-difluorophenyl) -2, 3-epoxy- 1- net hyl propyl ] - 4- _
(4-(1,1, 2, 2-tetrafl uoroet hoxy) phenyl ] - 2, 3- pi per azi nedi one was obt ai ned.

| orl ess powdery crystals. 1H- NMR (CDC13) [err]: 1.25 (3H,d, J=7Hz),
2.80 (1H,d, J=5Hz), 3.13 (I H d,J=5Hz), 3860-3.85 (3H m, 3.95-4.08 (1H m,
5.37 (IHq,3=7Hz), 5.92 (IHtt,J=53Hz, 3Hz), 6.81-6.93 (2H m, 7.25
(2H, d, J=8Hz) Wherean7THE (sHapfetrahydrppyranyd]Sroug,CDMSO isE|ddmerittat

anal ysi's fgisL?%gkide andc%k%dog%g} gy%%b%%’hgvill%é gé%é%%eanings as
defined above.
The starting compound (VI) in the present invention
wherein R! is a hydrogen atom , R? is a methyl group, R3 is
a hydrogen atom and both a carbon to which Ar is bonded and
a carbon to which R2 is bonded are in (Rj—configurations

(i.e., a compound (XVII)) can be manufactured by, for exam-

ple, a method as given in the following scheme.

CH3 | CHs

? O ?
y~0SO2CF3 H—A (XV"')> ® A

(S)
Ar (Xi1X)

(s
(R)

Ar  (X)

(Y\NH | H s
i) Y. HO T '3 Y (s)
N=— ’é\ A’ H—A’(XVIII)( NAR)

> |  NRYRNA'L L

NaH N \ Ar

AT (xviy (XX)

+ Wherein the symbols have the same meanings as defined .
above.

The starting compound (XX) in the scheme can be synthe-
sized by a method disclosea in EP0548553A or EP0421210A.

The starting compound (XVIII) in the present invention
wherein A’ is é 3-substituted-2-ox0-2,3-dihydro-1H-imidazol-
1-yl group (i.e., a compound (XXI)) can be manufactured by,

for example; a method as given in the following scheme.

This is the rerlasement cheet -



Found (%: C 53.88, H 3.68, N 5.72 Ref erence Exanpl e 40 In the
sane manner as in Reference Exanple 1, starting from
2-(2-fluorophenyl)-2-[(I R -1-(3,4,5, 6-tetrahydro-2H

pyran- 2-yl ) oxyet hyl ] oxi rane (synthesized by the method described in EP
0548553A), [(IR-1-[(2R)-2-(2-fluorophenyl)- 2-oxiranyl]ethyl]

3, 5-di nitrobenzoat e was obt ai ned. 29 Col orless prisns (recrystallized
fromethyl acetate) np 183-184[err]C 1H NWVR (CDC13)[err]: 1.47
(3H,dd, J=6.6Hz, 1. 6Hz), 3.03 (1H d,J=4.7Hz), 3.23 (I H d, J4. 7THz), 5.35
(IH,q,J=6.6Hz), 7.09-7.59 (4H, m, 9.13 (2Ht,J=2.2Hz), 9.23
(1Ht,J=2.2Hz). , 1) PhOCOCI 4
HaN— R* > HN”  N—R
2) H2NCH2CH(OEt)2 \:/
(XX11) 3) HC
A (XX1)

1) H2NCH2CH(OEt)2

OCN— R*

2) HCI
(XX |

, wWherein RY’ is a substituent in the above-mentioned A.and

the other symbols have the same meanings as defined above.
The compound (V) wherein A is a 3-substituted-2-oxo-1-

imidazolidinyl (i.e., a compound (XXIV)) can be manufactured

by, for example, a method as given in the following scheme.

(XXI) (XXIV)

: wherein the symbols have the same meanings as defined
above.

The compound (V) wherein A is a 4-substituted-2,5-
dioxo-l-piperazinyl (i.e., a compound (XXV)) can be manufac-

tured by, for example, a method as given in the following

\n l‘ﬁ!"-""‘ "’-’”T} 4‘"()(!%
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63 [err] -24.7[err]C (C=1.0, CHO 3) El emrental anal ysis for

[err] Calcd (%9: C54.26, H 3.48, N 7.44 Found (% : C 54.23, H

3.25, N7.41 Ref erence Exanple 41 In the same manner as in
Ref erence Exanple 3, starting from

[(1R)-1-[(2R) - 2- (2-f | uorophenyl ) -2-oxiranyl]ethyl] 3, 5-dinitrobenzoate,
(IR-1-[(2R)-2-(2-fl uorophenyl)-2- o 'danyl]ethanol was obt ai ned.

Col orl ess oily substance. IHNW (CDA 3)[err]: 1.17

(3H, dd, J=6.8%enre OHz), 1.78 (IH d,J=8.2Hz), 2.81 (IH d,J=5.3Hz), 3.32
(I'H, d, J=5. 3Hz),

s» CICH2CO2Et ? 5
H2N—R > EtOCCH2—NH—R
Nal : .
(XX NaHCO3 (XXV1)
CICH2COCl ? 5
>  EtOCCH2—N-—R
EtaN |
- CICHz—EI: (XXVID
o)
NH 3 5 \ ,
> ' HN ~R
EtOH \ [’
0 (XXV)

;, Wherein R>’ is a substituent in the above-mentioned A and

the other symbols have the same meanings as defined above.
The compound (V) wherein A is a 4-substituted-2,3-

dioxo-l~piperazinyl (i.e., a compound (XXVIII)) can be

manufactured by a method as given in the following scheme.




4.15
sa
q
(1

Co

nme
R) -
S) -
| or
2.27
(I'H,
t he
[(IR

(l1HmM, 6.99-7.47 (4H m. Ref erence Exanpl e 42 In the
manner as in Reference Exanple 4, starting from
1-[ (2R) - 2- (2-fl uor ophenyl ) - 2- oxi ranyl ] et hanol ,
1-[(2R) - 2- (2-f uorophenyl) 2-oxi ranyl ] et hanol was obt ai ned.
| ess oily substance. o 1H Nl\/gl(CDCI 3)[err]: 1.21 (3H,d, J=7Hz),
(IHd,J=2Hz), 2.96 (IH dHE=5 3.30 (I Hd,J=5Hz), 4.16
dd, J=7Hz, 2Hz), 7.03-7,44 (\‘4 Ref erence Exanple 43
sanme manner as in Reference el 24, 1- 0
2S) - 2, 3- epoxy- 2- (2-f 1 uor ophenyl™<1- net hyl 3-[ 4- n 5
HaN—R® 0 [ N Ve
XX’ K X
KzCO3 o (XXIX)
0
i EtO
CICCOOEt N~ N-F
EtaN
O (xxx)
Q O

NHZNH2H20

Xxvin

; wherein the symbols have the same meanings as defined

above.

Further, the intermediate compound (IX) in the present

invention can be manufactured by, for example, a method as

given in the following scheme.

—COOH

05N
Ph3P,
CHs N
O O2N
(R) "OH EtO, CN=NCO3Et
Ar 2) recrystallization
(XV)
CHs
NaOMe/MeoH _ O |
(R)( : OH
Ar (1)

CHs NO2
'
S)
@ S oc
Ar
(XXIX) NO2

This is the rep
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64 (1,1, 2, 2-tetrafl uoroet hoxy) phenyl ]-2-i m dazol i di none was obt ai ned.
Col orl ess powdery crystals (recrystallized fromdiiso- propyl ether)

np 148-149[err]C IHNWR (CDA 3)[err]: 1.24 (3H,d,J=7.2Hz), 2.78
(IH d,J=5.0H), 3.15 (IHd,J=5.0Hz), 3.45-3.84 (4H,m, 4.85
(IHq,J3=7.2Hz), 5.90 (I H tt,J=53.2Hz, 2, 8Hz), 7.02-7.60 (8H m.

El enental analysis for [err] Calcd (%9: C57.02, H4.33, NG&6.33

, wherein the symbols have the same meanings as defined
above.

The above-mentioned starting compounds can be isolated
and purified from the reaction mixture by a known procedure
per se such as extraction, concentration, neutralization,
filtration, recrystallization, column chromatography, thin
layer chromatograhy, etc.

The compound of the present invention has low toxicity
and exhibits high antifungal activities with broad antifun-
gal spectrum against, for example, microorganisms of genus
Candida (e.g., Candida albicans, Candida utilis, Candida
grabrata etc.), those of genus Aspergillus (é.g., Aspefgil-
lus niger, Aspergillus fumigatus, etc.), those of genus
Cryptococcus (e.g., Cryptococcus neoformans, etc.), those of
genus Tricophyton (e.g., Trichophyton rubrum, Trichophyton
mentagrophytes, etc.), those of genus Microsporum (e.q.,
Microsporum gypseum, etc.) and the like and, therefore, it
can be used for prevention and therapy of the fungal infec-
tions (e.g., candidiasis, histoplasmosis, aspergillosis,
cryptococcosis, trichophytosis, microsporumosis, etc.) of
mammals (e.g., human being, domestic animals, fowls, etc.).
Further, the compound of the present invention can be also
used as an antifungal preparation for agricultural use.:

The starting compound (VI) for manufacturing the com-
pound (I) of the present invention wherein R3 is a hydrogen

atom has also antifungal activities against the above-men-

tioned microoranisms.

3 ~e v —.’-eﬁ.i’
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Found (%: C 56.90, H 4.36, N 6.31 Ref erence Exanple 44 In the
sanme manner as in Reference Exanple 24, 1-

[ (I R 2S)-2, 3-epoxy- 2- (2-fl uorophenyl) - 1-net hyl propyl ] -3-[ 4-
(2,2, 3,3-tetrafl uoropropoxy) phenyl ] - 2-i m dazol i di none was obt ai ned.
Col orl ess powdery crystals (recrystal Ezed fromdiiso- propyl ether)
np 144-145C 1H-NMR (CDA 3) [err]T 1.22 (3H,d,J=7.4Hz), 2.77
(IHd,J=5.0Hz), 3.16 (IHd,J=5.0Hz), 3.47-3.77 (4H m, 4.32
(2H,tt,J=12Hz, 1. 6Hz), 4.85 (I H,qg,J=7.4Hz), 6.07 _(IH tt,I=53Hz, 5Hz),
6, 89-7.52 (8H, jhen the ¢pmpewad| ohnbhgspPEesept([spypntion igapdpipig- C
57.90, H 4.64, N 6.14 . . s .
tered to human being, it can be safely administered either
orally or parenterally in the form of pharmaceutical compo-
sitions such as oral administeration preparations (e.q.,
powders, granules, tablets, capsules, etc.), parenteral
administeration preparations [e.g., injections, external
preparations (e.g., nasal or dermatological ones), supposi-
tories (e.g., rectal or vaginal ones)], and the like in per
se or by mixing with suitable pharmacologically-acceptable
carriers, excipients, diluents, etc.

Those preparations can be manufactured by the methods
which are known per se and commonly used in the manufacture
of pharmaceutical preparations.

For example, the compound of the present invention can
be made into injections such as aqueous injections together
with dispersing agents (e.g., Tween 80 [Atlas Powder, U. S.
A.], HCO60 [Nikko Chemicals, Japan], carboxymethylcellulose,
sodium alginate, etc.), preservatives (e.g., methylparaben,
propylparaben, benzyl alcohol, chlorobutanol, etc.), isoton-
ic agents (e.g., sodium chloride, glycerol, sorbitol, glu-
cose, etc.) and the like, or as oily injections by dissolv-
ing, suspending or emulsifying in a plant oil (e.g., olive
oil, sesame oil, peanut oil, cotton seed o0il, corn oil,
etc.), propylene glyocol and the like.

In the manufacture of preparations for oral administra-

tion, the compound of the present invention is molded with

. e M et o
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65

Found (%: C 57.94, H 4.60, N 6.19 Ref erence Exanple 45

(2R, 3S )-2-(4-Fluorophenyl)-3-nethyl-2-(1H1,2,4-tria-
zol-1-yl)methyloxirane (1.5 g), 2.66 g of 1-[4-(1,1, 2, 2-
tetrafl uoroet hoxy) phenyl]-2(1H, 3H)-i m dazol one and 6.3 g of cesium
carbonate were added to 25 ml of N, N-dinethylforma- mde. The m xture was

stirred at 80[err]C for five hours.

After cooling, the reaction solution

was diluted with 100 m of ethyl acetate, and washed with water (100 m x

2) and a

presure together, for example, with excipients (e.g., lac-
tose, sugar, starch, etc.), disintegrating agents (e.g.,
starch, calcium carbonate, etc.), binders (e.g., starch,
gum arabic, carboxymethylcellulose, polyvinylpyrrolidone,
hydroxypropylcellulose, etc.), lubricants (e.g., talc,
magnesium stearate, polyethylene glycol 6000, etc.) and the
like followed, if necessary, by coating in accordance with a
known method per se with an object of taste-masking of of
providing the preparation with enteric or sustained release
property. Examples of the coating agents are, for example,
hydroxypropylmethylcellulose, ethylcellulose, hydroxymethyl-
cellulose, hydroxypropylcellulose, polyoxyethylene glycol,
Tween 80, Pluronic F68, cellulose acetate phthalate, hy-
droxypropylmethylcellulose phthalate, hydroxymethylcellulose
acetate sﬁccinate, Eudragit (Rohm, West Germany; a copolymer
of methacrylic acid with acrylic acid) and pigments such as
titanium oxide and red iron oxide.

In the case of preparation for external use, the com-
pound of the present invention can be also made into a-
solid, semisolid or liquid preparation. For example, in the
case of a solid preparation, the compound of the present
invention is used as it is or mixed with excipients (e.g.,
glucose, mannitol, starch, microcrystalline cellulose,
etc.), thickeners (e.g., natural gums, cellulose deriva-
tives, acrylic acid polymers, etc.) and the like to give
powdered compositions. In the case of a semisolid prepara-

tion, an aqueous or oily gel preparation or an ointment is

Ly Aoy 98
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sat urat ed aqueous sol ution of sodiumchloride (100 m) successively. The -
ethyl acetate |layer was dried over anhy- drous magnesium sulfate and the
solvent was distilled off wunder reduced pressure. The residue was purified
by silica gel chromatography (eluent: hexane/ethyl acetate = 2/3) to give
1.21 g of 1-[(I R 2R)-2-(4-fluorophenyl)-2-hydroxy-1I- .
met hyl -3- (1 H1,2,4-triazol -1-yl)propyl323-[4-(1,1, 2, 2- :
tetrafl uoroet hoxy) phenyl)-2(1 H, 3H) -i mi dazol one as col orl ess powdery
crystal s. 1H- NMR (CDC13)[err]: 1.20 (3H,d,J=7.2Hz), 4.19
(1H,d, J=| Agxefedradd .(| Hnd thd ddale of & Yiddigl Jrepintiord, Ihd. @3ogéH, bs),
5.92 (IHtt,J=2.8Hz, 53Hz), 6.63 (IHd,J=3Hz), 6.78 (IHd,J=3Hz), 6.94-7.03
(2H M), 7.28res7a3%® ATy, thebGandHas kigiee 117 B (¢a$s)of Arvhquipny .
Ref erence Exanpl e 46

to give oily or aqueous suspensions. The above-mentioned

solid, semisolid or liquid preparations can be added with pH

adjusting agents (e.g., carbonic acid, phosphoric acid,

citric acid, hydrochloric acid, sodium hydroxide, etc.),

antiseptics (e.g., p-hydroxybenzoates, chlorobutanol, ben-

zalkonium chloride, etc.) or the like. More specifically,

it can be used for sterilization or disinfection of skin or

mucous membrane as an ointment containing, for example,

about 0.1 to 100 mg of the compound of the present inven-

tion per gram using vaselin or lanoline as a base material.

In the case of suppositories, the compound of the

present invention can be made into oily or agueous supposi-

tories in solid, semisolid or liquid. Examples of the oily

base materials used therefor are higher fatty acid glycer-

ides (e.g., cacao butter, Witepsols [Dynamite-Nobel], etc.),

medium fatty acids (e.g., Migriols [Dynamite-Nobel], etc.),

plant oil (e.g., sesame oil, soybean oil, cotton seed oil,

etc.) and the like. Examples of the aqueous base material

are polyethylene glycols, propylene glycols, etc., while

those of the aqueous gel base materials are natural gums,

cellulose derivatives, vinyl polymers, acrylic acid poly-

mers, etc.

Dose of the compound of the present invention may vary

depending upon the state of infection, the route of adminis-

This is the roptacement sheet
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In the same manner as in Reference Exanple 45, 1-

66 ((IR 2R)-2-(4-fluorophenyl)-2-hydroxy-1-nethyl-3-(IH
1,2,4-triazol-1-yl)propyl]-3-[4-(2,2,3,3-tetrafl uoro-

propoxy) phenyl ] -2(1H, 3H) -i m dazol one was obt ai ned. "H NMR ( CDC13)
[err] 1.20 (3H,d,J=7Hz), 4.20 (IHd,J=14Hz), 4.41 (2H,t,J=12Hz), 4.68-4.80
(2HM, 5.42- 5.48 (1H,bs), 6.07 Ulit%§J25kh,53FE), 6.59 (I Hd,J=3Hz),
6.76 (IHd,J=3Hz), 6.92-7.04 (2H, M, 7.30-7.39 (4H m, 7.58 (2Hd, IJ=9Hz),
7.66 (I H s)tratiftth (Hts).and, in fled ecesecofExaipleg4it to an adult
patient (body weight: 50 kg) for the therapy of candidiasis
for example, the dose is about 0.01 to 100 mg/kg/day, pref-
erably about 0.1 to 50 mg/kg/day and, more preferably; about
0.1 to 20 mg/kg/day by oral route.

When the compound of the present invention is used as
an agricultural antifungal agent, it is dissolved or dis-
persed in a suitable liquid carrier (e.g., solvents) or
mixed or adsorbed with a suitable solid carrier (e.qg.,
diluents or fillers) followed, if necessary, by adding
emulsifier; suspending agent, spreader, penetrating agents,
moisturizing agent, thickener, stabilizer, etc. to give the
preparation such as emulsion, hydrating agent, powder,
granules and the like. Such preparations can be prepared by
a known method per se. The amount of the compound of the
present invention is, for example in the case of a rice
blast diseases, about 25 fq 150 g, preferably about 40 to 80
g, per acre of irrigated rice field.

Examples of the liquid carriers are water, alcohols
(e.g., méthyl alcohol, ethyl alcohol, n-propyl alcohol,
isopropyl alcohol, ethylene glycol, etc.), ethers (e.g.,
dioxane, tetrahydrofuran, etc.), aliphatic hydrocarbons
(e.g., kerosene, lamp oil, fuel oil, etc.), aromatic hydro-
carbons (e.g., benzene, toluene, etc.), halogenated hydro-
carbons (e.g., methylene chloride, chloroform, etc.), acid

amides (e.g., dimethylformamide, dimethylacetamide, etc.),

esters (e.g., ethyl acetate, butyl acetate, etc.), hitriles

i 1 . - 4
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same manner as in Reference Exanple 45, 1-

e
| R, 2R) - 2- (2, 4-di fl uor ophenyl ) - 2- hydr oxy-1 - net hyl - 3- (|1 H

riazol-1-yl)propyl]-3-[4-(1,1,2,2-tetrafl uoro-
phenyl]-2(1H, 3H) -i m dazol one was obt ai ned. 1H NVR ( CDC13)
1.20 (3H,d,J=7Hz), 4.19 (I H,d,é=14Hz), 4.97 (1 H q,J=7Hz), 5.10
=14Hz), 5.41- 5.59 (1H br), 5. 3 (IHtt,J=53Hz, 2. 8Hz), 6.64

=3Hz), 6.77 (IHd,I=3Hz), 6.74-6.87 (2H,nm, 7.30 (2H,d, J=9Hz 7. 40-
Hm, 7.66 (2H,d,9Hz), 7.74 (I Hs), Ref er ence

| R 2R)-2-(2,4-di fl uorophenyl) - 2- hydroxy-1-net hyl - 3- (| H- .
LORZE T i B G e S NGL Gh 45, ¢ (B EEOES thereof in a
propoxy)p@ﬂg@JEfglﬁiégﬂéiégéggplone was obt ai ned.

Examples of the solid carriers are plant powder (e.qg.,
soybean powder, tabacco powder, wheat flour, etc.), mineral
powder (e.g., kaolin, bentonite, etc.), alumina, sulfur
powder, activated charcoal and the like. They may be uéed
either singly or as a mixture thereof in a suitable mixing

ratio.

EXAMPLES

The present invention will be further illustrated by
way of the following reference examples, working examples
and preparation examples. However, it is not intended to
limit the scope of the present invention thereto.

1H-NMR spectra were measured by a spectrometer of
Varian Gemini 200 type (200MHz) using tetramethylsilane as
an internal standard. All § value are given by ppm. In the
mixing solvents, the figures given in ( ) are the mixing
ratio of each of the solvents by volume. Unless otherwise
specified, the symbol % means that by weight. In the silica
gel chromatography, the ratio of the solvents is a ratio of
the mixed solvents by volume.

The symbols used in the examples have the following

meanings.

s: singlet; d: doublet; t: triplet; g: quartet; dd:



1H NVR (CDC13) 6: 1.20 (3H,d,J=7Hz), 4.20 (IH d, J=14Hz), 4.37
(2H,t,J3=12Hz), 4.94 (I H q,J=7Hz), 5.09 (IH d,J=14Hz), 5.54-5.75 (1H br),
6.06 (1H,tt,J=53Hz, 5Hz), 67 6.59

(1 H,d,J=3H), 6.72 (I Hd,J=3Hz), 6.74-6.86 (2H, m, 7.00 (2H, d, J=9Hz),
7.42-7.55 (IH,m, 7.57 (2H d,9Hz), 7.72 (IHs), 7.85 (IH,s). :

Ref erence Exanpl e 49 38

(2R, 3S) - 2-(2- Fl uorophenyl )-3-nethyl-2-(I1H1,2,4-tri a-

zol -1-yl)methyl oxirane (1.5 g), 2.66 g of 1-(4-(1,1,2,2-

t et r af | uor odvhbke) ghenyel; 2€tkl 8Hiplei daipllette andmd13g@plet;

quintet:quintet; septet:septet; br: broad; J: coupling

constant.

Reference Example 1

2-(2,4-Difluorophenyl)-2-{ (1R)-1-(3,4,5,6-tetrahydro-~
2H-pyran-2-yl)oxyethyl ]Joxirane (82 g) (sythesized by a
method disclosed in the Japanese Laid-Open Publication Hei-
04/74168) and 6.3 g of pyridinium p-toluenesulfonte were
dissolved in 600 ml of ethanol and the solution was stirred
at 55°C for one hour. The reaction solution was concentrat-
ed under reduced pressure. The residue was dissolved in one
liter of ethyl acetate and the resulting solution was washed
with water (2 X 200 ml). The aqueous layer was extracted
with ethyl acetate (2 X 100 ml). The organic layers were
combined, washed with a saturated aqueous solution of sodium
chloride, dried over magnesium sulfate and distilled off
under reduéed pressure. The residue was purified by silica
gel chromatography (eluent: hexane/ethyl acetate = 10/1 to
8/1 to 3/1) to give 31.5 g of (1R)—l-[2-(2,4—difluorophe-
nyl)-2-oxiranyl]ethanol as a pale yellow oil.

ls-NMR (CDCl3) 8: 1.14-1.23 (3H,m), 1.77, 2.22 (1H),
2.80, 2.92 (1H), 3.27-3.32 (1H), 4.00-4.20 (lH,m), 6.75—6.94
(2H,m), 7.36-7.48 (1H,m).

Reference Example 2
(1R)-1-[2~-(2,4-Difluorophenyl)-2-oxiranyl jethanol (31.5

wany
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of 60% sodi um hydride in oil were added to 25 m of N N

di et hyl f ormam de. The m xture was stirred at 80[err]C for 20 hours. After
cooling, the reaction m xture was added to 100 m of water and extracted
with ethyl acetate (50 mM x 2). The extract was washed with water, dried
over anhydrous magnesium sulfate and then distilled off under reduced
pressure. The residue was purified by 3?lica gel colum chromatography
(eluent: hexane/ethyl acetate = 3/2) to give 0.27 g of

1- ((I R 2R) @ (@ |4forgpphers)| 5-dmhitdrabenioyietdhloride were dissolved in

3-(IH1,2,4-triazol -1-yl)propyl]-3-[4-(1,1, 2, 2-tetrafl uoro-

et hoxy) pherB0Q 12 |of Nethivlieny cilolnride anbl oridssigpvreeling, 24 F andknt al

anal ysis for [err] Calcd (%9: C 54.23, H 3.96, N 13.75 Found

(% : C 53. & triztiylaqire sms added qinquvispdmreirte. 1. Bhe (sppgtiery) ,

4.20 solution was stirred at room temperature for 3.5 hours,
washed with 150 ml of water and then with 150 ml of 5%
aqueous solution of sodium bicarbonate, dried over magneéium
sulfate and concentrated under reduced pressure. The crys-
tals separated out were collected by filtration and washed
with methylene chloride. The mother liquor and the washing
were combined and distilled off under reduced pressure, then
25 ml of ethyl acetate and 300 ml of methanol were added to
the residue and the mixture was cooled with ice. The crys-
tals separated out were collected by a filtration and re-
crystallized from a mixture of 25 ml of ethyl acetate and
250 ml of methanol to give 28.7 g of [(1R)-1-[(2R)~-2-(2,4~
difluorophenyl)-2-oxiranyljethyl] 3,5-dinitrobenzoate as
colorless needles.

mp 104-107°C (recrystallized from ethyl acetate-
hexane). .
lH-NMR (CDCl3) &: 1.46 (3H,dd,J=6.6Hz,J=1.2Hz), 3.01

(1H,d,J=4.6Hz), 3.23 (1H,d,J=4.6Hz), 5.33 (lH,q,J=6.6Hz),
6.85-7.07 (2H,m), 7.54 (1H,m), 9.13 (2H,d,J=2.2Hz), 9.25
(1H,t,J=2.2Hz).

Reference Example 3
{(1R)~=1-[(2R)-2~(2,4-Difluorophenyl)-2-oxiranyl]ethyl]

3,5-dinitrobenzoate (50 g) was dissolved in two liters of

This is the replacement sheet
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,J=7THz), 5.16 (IH d,J=14Hz), 5.30-5.41 (IH, br),
5.93 (1H,tt,J=53Hz, 2. 8Hz), 6.65 (IH d,J=3Hz), 6.81 (IH d,J=3Hz), 6.98-7.08
(2H, M, 7.18-7.51 (2H,mM, 7.30 (2H,d,I=9Hz), 7.70 (2H,d,I=9Hz), 7.73
(1H, s), 68 7.81 (I H5s).
Ref erence Exanpl e 50 In the same manner as in Reference Exanple 20,
starting from (IS)-1-[(2R)-2-(2-fl uorephenyl)-2-oxiranyl ~et hanol, the
fol | owi ng conpounds were obt ai ned.

methanol and, at room temperature, 255 ml of 1N sodium

(IH d,J=I4Hz), 5.05 (I H,q
)

hydroxide was added dropwise thereinto. The reaction solu-
tion was stirred at room temperature for one hour and neu-
tralized with 127 ml of 1N hydrochloric acid. Methanol was
distilled off under reduced pressure, then one liter of
ethyl acetate and 200 ml of water were added to the residue,
and the mixture was extracted with ethyl acétate. The
organic extract was washed with 200 ml of a saturated aque-
ous solution of sodium chloride, dried over magnesium sul-
fate and distilled off under reduced pressure. The residue
was purified by silica gel chromatography (eluent: ethyl
acetate/hexane = 1/3) to give 25 g of (1R)-1-[(2R)-2-(2,4~-
difluorophenyl)-2-oxiranyl]ethanol as a pale yellow oil.

lH-NMR (CDCl3) §: 1.17 (3H,dd,J=6.6Hz,1.2Hz), 2.05
(1H,bxr), 2.80 (1H,d,J=5.2Hz), 3.30 (1H,d,J=5.2Hz), 4.01-4.17
(1H,m), 6.75-6.93 (2H,m), 7.36-7.48 (1H,m).

Reference Example 4.

To a solution of 16.1 g of (lR)—l-[(2R);2—(2,4—difluo-
rophenyl)-2-oxiranyl]ethanol in 320 ml of tetrahydrofuran
were added, with ice cooling, 63.3.g of triphenylphosphine,
29.5 g of benzoic acid and 42.0 g of diethyl azodicarboxy-
late and the mixture was stirred at room temperature for six
hours under an atmosphere of argon. To the reaction solu-
tion were added 800 ml of ethyl acetate and 500 ml of water
to fractionate and the aqueous layer was extracted with 200

ml of ethyl acetate. The organic layers were combined,

This is the reglacement shaet
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-[ (IR 2S)-2-(2-fl uorophenyl)-2, 3-epoxy- 1- net hyl -
propyl]-3-[4-(2,2,3,3-tetrafl uoropropoxy) phenyl]-2(1H, 3H) - i m dazol one:
Col orl ess powdery crystals (recrystallized fromdiiso- propyl ether)
np 118-119[err]C 1H NWVR (CDC13) [err]: 1.37 (3H,d,J=7Hz), 2.72
H d,J=5Hz), 2.81 (IHd,J=5Hz), 4.36 (2H,tt,J=12Hz, ZFE) 5.12
H, q, J=7Hz), 607(IHtt‘JSmt at)4%¢%(M4dJ mt) 6.51
H,d,J=3Hz), 6.98 (2H,d,J=9Hz), 7.04-7.19 (2H M, 7.28-7.47 (2H m, 7.57
H d, J=
, 2, 4-t
r opoxy

9Hzyashed sudeéiéfﬁéiy-é&tﬂ-&iﬂ@rO@hﬁnal#aﬁuhyﬂedxyqﬁeaﬂshyl-3-(IH-
riazol -1-yl)propyl]-3-[4-(2,2,3,3-tetrafl uoro-
Xy) phesndut g r@i?,l-godmmlaczlml@nede, then Gdt bedl esgepomdgngsinpst al s

sulfate and concentrated. The residue was purified by
silica gel chromatography (eluent: hexane/ethyl acetate =
15/1 to 7/1) to give 19.2 g of [(1S)-1-[(2R)-2-(2,4~-difluo-
rophenyl)-2-oxiranyl Jethyl]lbenzoate as a colorless oil.
lH-NMR (CDCly) &: 1.37 (3H,d,J=6.6Hz), 2.90
(1H,d,J=5.2Hz), 3.28 (1H,d,J=5.2Hz), 5.36 (lH,q,J=6.6Hz),
6.74-6.94 (2H,m), 7.38-7.60 (4H,m), 7.94-8.01 (2H,m).
IRyReat . em~l: 1725, 1615, 1600, 1505, 1450, 1425.
[(1S)-1-[(2R)~2~(2,4-Difluorophenyl)-2-oxiranyl]jethyl]
benzoate (15.9 g) was dissolved in 800 ml of methanol, and
12.9 ml of 28% methanolic solution of sodium methylate was
added thereto with ice cooling. The reaction solution was
stirred for six hours at roém temperature. To the reaction
solution was added 63.2 ml of 1N hydrochloric acid and the
solvent was distilled off under reduced pressure. The
residue was purified by silica gel chromatography (eluent:
hexane/ethyl acetate = 6/1 to 2/1) to give 9.7 g of (18)-1-
[(2R)-2-(2,4-difluorophenyl)-2-oxiranyljethanol as a color-
less oil.
lu-NMR (CDCl3) §: 1.20 (3H,dd,J=6.4Hz,2.2Hz), 2.24
(1H}d,J=1Hz), 2.92 (1H,d,J=5Hz), 3.28 (1lH,d,J=5Hz), 4.12
(14,9,J=6.4 Hz), 6.77-6.95 (2H, m), 7.34 (1H, m).

IRyReat  cm~l: 3420, 2980, 1615, 1600, 1500, 1425.

This ig the regizeamcnt sheoet
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El emental anal ysis for C24H22F5N503 Calcd (%: C55.07, H4.24, N -
13. 38 Found (%: C 54.98, H 4.18, N 13.35 1H NVR (CDCl13)[err]:
1.20 (3H,d,J=7Hz), 4.21 (1H,d,J=14Hz), 4.37 (2Ht,J=12Hz), 4.95-5.11
(1H M, 5.15 (IH d,J=14Hz), 5.34-5.56 (1H br), 6.07 (I H tt,J=53Hz, 5Hz),
69 6.59 (1H,d,J=3Hz), 6.76 (1H,d,J=3Hz), 6.97-7.07 (2H,nm, 7.01
(2H,d,J=9Hz), 7.17-7.29 (1H m, 7.444252 (1H mM, 7.59 (2H,d,J=9Hz), 7.72

1H,s), 7.82 (1H :
( ) ( Rg%erence Example 5

2,4-Diflurocaniline (25 g) and 25.2 ¢ Qf pyridine were
dissolved in 200 ml of dichloromethane and, with ice cool-
ing, 33.3 g of phenyl chloroformate was added dropwise
thereinto. The reaction solution was stirred with ice
cooling for 30 minutes, washed with water and dried. The
solvent was distilled off to give a mixture of phenyl 2,4-
difluorophenylcarbamate and pyridine. To the mixture was
added 30.7 g of 2-(diethoxy)ethylamine, and the resulting
mixture wﬁs stirred at room temperature. The crystals sepa-
rated out were collected by filtration and washed with
petroleum ether to give 37.8 g of N-(2,2-diethoxyethyl)-N’-
(2,4-difluorophenyl)urea as colorless crystals.

This urea compound (37.5 g) was dissolved in a mixture
of 560 ml of methanol and 280 ml of water, 300 ml of 0.48M
hydrochloric acid was added thereto and the mixture was
stirred at room temperature for three days. The reaction
solution was concentrated under reduced pressure and the
crystals separated out were washed with a mixture of water
and methanol (5:1) to give 22.8 g of 1-(2,4-difluorophe-
nyl)-2-(1H,3H)~imidazolone as a colorless powder.

mp 192-194°C.

Elemental analysis for CgHgF,oN50

Calcd (%): C 55.11, H 3.08, N 14.28
Found (%): C 55.14, H 3.29, N 14.18

ey 4 '
ol B A oy evced A e d
NS IS U8 Femaniment sherd
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Ref erence Exanple 51 In the same manner as in Reference Exanple 1,
starting from 2-(2-fluorophenyl)-2-[(IR)-1-(3,4,5, 6-tetrahydro-2H
pyran-2-yl)oxyet hyl ] oxi rane (synthesized by the method described in EP
0548553A), (IR -1-[2-(2-fluorophenyl)-2- oxiranyl) ethanol was obtai ned.
To a solution of this product (34.77 g) in tetrahydrofuran (600 m) were
added, wth ice cooling, 127.21 g of #Bi phenyl phosphine, 102.88 g of
3,5-dinitrobenzoic acid and 84.47g of diethyl azodicar- boxylate, and the
resul ting m xturgef@Seridd IEathslted oM 3tenperature for 7 hours under an

at nosphere of argon. To the reaction solution were added 600 m of ethyl
acetate, 100 mIrofthds |00 aparinet hes anMREDErathcof Exmtplet ®, f theti on- ate
and the aqueous | ayer was extracted with ethyl acetate (600 m, 400 m).
The or gani cinidagslong elenin tisdgs velsdier in Table 1 were obtained.

[Table 1]

HN N—R*

Ref. Ex. No. 4 mp (CC)

O || O-

145-146
OCF3
7 170-171
8 _ 166-167
(-
9 ' ' 157159
QOCHzCFz CF2H
10 161-163
‘@‘00’2 CF2H
i1 147-150
@OCHchz CF3
12 145-151
13 @ 176-178
c1

Ebis is the replacement sheet
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with water and a saturated aqueous solution of sodiumchlo- ride
successively, then dried over anhydrous magnesium sul fate and
concentrated. The residue was purified by silica gel columm chromatography
(el uent: hexane/ethyl acetate = 5/1) to give 23.15 g of
[(1S5)-1-[(2R)-2-(2-fluoro- phenyl)-2-oxiranyl)ethyl] 3,5-dinitrobenzoate
as col orl ess needl es. 1H NWVR (CBE13)[err]: 1.47 (3H,d,J=7Hz), 2.97
(1H, d, J=5Hz), 70 3.29 (1H,d, J=5Hz),
5.43 (1H, q, J=7THzRefdérBRAcé. Beamplemiga 9. 06 (2H,d,J=2Hz), 9.21 (1Ht,J=2Hz).

Phenyl 2,4-difluorophenylcarbamate (5.0 g) and 4.2 g of
glycine ethyl ester hydrochloride were dissolved in 30 ml of
pyridine and the solution was heated at 80°C for 14 hours.
The reaction solution was concentrated under reduced pres-
sure and to the residue were added 80 ml of ethyl acetate
and 20 ml of water. The ethyl acetate layer was washed with
10 ml of an aqueous solution of sodium chloride, dried over
anhydrous magnesium sulfate and concentrated under reduced
pressure. Hexane (50 ml) was added to the residue and the
solid separated out was collected by filtration to give 4.58
g of N-(2,4-difluorcphenyl)-N’-ethoxycarbonylmethylurea as a
colorless powder.

lH-NMR (CDC1l3) &: 1.29 (3H,t,J=7Hz), 4.07
(2H,d,J=5.4Hz), 4.24 (2H,q,J=7Hz), 5.57 (1H,br), 6.75-6.90
(3H,m) 7.84-7.98 (1H,m).

The product (4.1 g) was dissolved in 80 ml of methanol,
3.0 g of 28% methanolic solution of sodium methoxide was
added thereto and the mixture was stirred at room tempera-
ture for 2.5 hours. To the reaction solution was added 15
ml of 1N hydrochloric acid, the mixture was éoncentratéd
under reduced pressure, and then 20 ml of water was added to
the residue. The mixture was extracted with 80 ml of ethyl
acetate. The extract was washed successively with 20 ml of
water and 20 ml of a saturated aqueous solution of sodium
chloride and dried over anhydrous magnesium sulfate, and the

solvent was distilled off under reduced pressure. The

s . - - " % L
This.is tha rortacament sheet
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This product (22.91 g) was dissolved in 700 M of netha- nol and, with ice
cooling, 146.5 m of i N sodi um hydroxide was added thereto. The reaction
solution was stirred at roomtenperature for one hour. To the reaction
solution was added 85.5 ml of i N hydrochloric acid and the sol vent was
distilled off under reduced pressure. FEthyl acetate (500 m) and water
(500 M) were added to the residue to%rac- tionate. The organi c | ayer was
washed with water and a saturated aqueous sol ution of sodium chloride
successively, then dried over anhydrous magnesi um sul fate and concentrat -
ed. The resiedueluss wvasurddfysach 1 =id i frongel i etippimethewnee givgraghyg of
(eluent: hexane/ethyl acetate = 3/1) to give 10.76 g of

(1S) - 1- [ ( 2R~(2Z-, (@il filorcopimdrerny)l- )12 2pd +iamyd dodtikbimsdd iamnen as @ ard esslass y
substance. This product was identical with the conpound obtained in

Ref erence Beadsie 42.

mp 161-170°C.
lH-NMR (CDCl3) &: 4.20 (2H,s), 5.90 (1H,br), 6.95-7.10
(2H,m), 7.25-7.40 (1H,m).

Reference Example 15

1-[(4-(2,2,3,3~-Tetrafluoropropoxy)phenyl]-2(1H,3H)-2-
imidazolone (2.0 g) was dissolved in 10 ml of acetic acid,
0.5 g of 10% palladium-carbon was added thereto and the
mixture was stirred for 7.5 hours in an atmosphere of hydro-
gen. The catalyst was filtered off, the catalyst was washed
with acetic acid. The filtrate and the washing were com-
bined and distilled off under reduced pressure. To the
residue was added each 40 ml of water and ethyl acetate to
fractionaté, and the ethyl acetate layer was dried (over
MgSO4) and distilled off under reduced pressure. The re-
sulting colorless crystals were washed with diisopropyl
ether to give 1.86 g of 1-[4-(2,2,3,3-tetrafluoropro-
poxy)phenyl]-2-imidazolidinone as colorless crystals.

mp 180-181°C. |

1H-NMR (cndi3) §: 3.53-3.61 (2H,m), 3.87-3.95
(2H,m), 4.32 (2H,tt,J=11.8Hz,1.6Hz), 4.97 (1H,brs), 6.06
(1H,tt,J=53Hz,5.0Hz), 6.91 (2H,d,J=9.2Hz), 7.47
(2H,d,J=9.2Hz).

IR (KBr) y max: 3250, 1705, 1680, 1515, 1485 (cm~l).

This in the cam'smnmm amy chagt
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Ref erence Exanple 52 60% Sodi um hydride in oil (2.4 g) was added
portion- wse to a stirred solution of 1-[4-(1,1,2,2-tetrafl uoro- '

et hoxy) phenyl ]-2(1 H, 3H)-i m dazol one (16.6 g) and the result- ing mxture
was stirred for 30 mnutes at roomtenperature. (2R :
3S)-2-(2,4-Di fluorophenyl)-3-nethyl-2-(1H 1, 2, 4-

triazol-1-yl)nethyl oxirane (10 g) was%8dded and the mixture was stirred at
80[err]C for 20 hours. After cooling, the mx- ture was concentrated into

a volune of about 50 ml under
'SS 1o {, . , Elementad @analysis for CjoHjoF4N,09

Calcd (%): C 49.32, H 4.14, N 9.59

Found (%): C 49.24, H 3.96, N 9.59

Reference Examples 16-19

In the same manner as in Reference Example 15, the

imidazolidinones given in Table 2 were obtained.

[Table 2]
HN/ji\N—R4
Ref. Ex. No. R* - mp O

16 169-171
—<<:::>>—OCFZCF2H

17 190-192
—<<:::>}—OCH20F20F3

18 188-189
—<<:::>}—OCH2CF3

19 160-165

Ci

Reference Example 20

Diisopropylethylamine (0.51 ml) was added to a solution
This is the replacement sheat
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71 reduced pressure and diluted ice-water (400 ml) and ethyl acetate
(500 mM). The ethyl acetate | ayer was separated, washed with a 10 %
aqueous phosphoric acid solution (400 m) and an aqueous sol ution of
sodiumchloride (400 M x 2) successively and dried over anhydrous

magnesi um sul fate. The solvent was diggtilled off under reduced pressure
and the residue was purified by silica gel colum chromatography (eluent:
hexane/ et hyl acetate = 1/1 to 2/1) to give 1-

R i R N e P e e el

et hoxy) pheryilraglyiHedRardl dazalPnel (o 0 N1 Ao dhy aBUDPEeACEnddbi Ch

was identical w th the conpound obtained in the Reference Exanple 47.
an atmosphere of nitrogen and then 0.49 ml of trifluoro-
methanesulfonic acid anhydride was added dropwise thereinto

- over the period of three minutes. The mixture was stirred

at -78°C for 20 minutes, then at -20°C for 20 minutes and
the reaction solution was concentrated to about 9 ml at
~10°C. The concentrated solution was subjecﬁed to flush
column chromatography using silica gel (3.2 x 4 cm) and
eluted with dichloromethane-hexane (1:1). The fraction
containing the product was concentrated to about 3 ml. The
residue was added, at -10°C, to a solution of sodium salt of
l-(4-trifluoromethylphenyl)-2(1H,3H)-imidazolone prepared
from 606 mg of 1~(4-trifluoromethylphenyl)-2(1H,3H)-imidazo-
lone, 3 ml of dimethylformamide and 85 mg of 60% sodium
hydride in oil and the mixture was stirred for ten minutes.
The reaction solution was stirred at 0°C for 20 minutes.
Water (30 ml) was added to the reaction solution and the
mixture was extracted with 30 ml of ethyl acetate four -
times. The ethyl acetate layer was washed succéssively with
20 ml of water twice and a saturated aqueous solution of
sodium chloride once, -and dried over anhydrous magnesium
sulfate. The solvent was distilled off under reduced pres-
sure to give a colorless oily product. This product was
purified by silica gel chromatography (eluent: hexane/ethyl

acetate = 3/1 to 2/1 to 1/1) to give 362 mg of 1-[(1R,28)-

This is the replacement shead
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rking Exanple 1
[(IR 2R)-2-(2,4-Difluorophenyl)-2-hydroxy- 1-net hyl -
H 1,2, 4-triazol-1-yl)propyl]-3-(4- trlfluoronethoxyphenyl)-
2(1H,3FD-inidazoIone (100 ng) obtained in Reference Exanple 22 was
dissolved in 10 m of acetic acid, 50 ng of 10% palladi um carbon was added
thereto and the mxture was stirred d8der an atnosphere of hydrogen at
roomtenperature for eight hours. The catalyst was filtered off and t he
filtrate n ShdgeapeRy PULInELRY1BY opillji-ga (gel col um
chronatogrgﬁh@y?gﬁﬁgﬂfﬁ&ﬂ%xaﬁﬁyifh%fy a%gtate = g btopgl\}e 6é ng of
1-[(IR ZR)é%iéi&beﬁétﬁ&Lphen 1) -2(1H, 3H)—1m1dazolone and 209 mg of
phenyl) 2- hydr oxy- 1- net hyl - ¥ 4 triazol -1-yl)propyl]-

3-(4- trlflupamp@ﬂhpxyph@ﬂflﬁoﬁopnédpzQLQd[nmRe -lCpip@drtri)f luoromethyl~

phenyl)-2-imidazolyloxy]ethyl]oxirane.

o ki
I -T(
(1

1-[(1R,2S8)-2-(2,4-difluorophenyl)-2, 3-epoxy-l-methyl-
propyl]-3-(4-trifluoromethylphenyl)-2(1H,3H)-imidazolone:
colorless prisms.

mp 135-136°C.

lg-NMR (CDCl3) §: 1.37 (3H,d,J=7.2Hz), 2.72
(1H,d,J=4.4Hz), 2.82 (1H,d,J=4.4Hz), 5.09 (1lH,q,J=7.2Hz),
6.50 (1H,d,J=3.2Hz), 6.64 (1H,d,J=3.2Hz), 6.80-6.97 (2H,m),
7.35-7.50 (1H,m), 7.69 (2H,d,J=8.4Hz), 7.82 (2H,d,J=8.4Hz).

60% Sodium hydride in oil (65 mg) was dispersed in 4 ml
of dimethylformamide, and 118 mg of 1,2,4~triazole was added
thereto with ice cooling. The resulting mixture was stirred
at room temperature for ten minutes. The solution of 362 mg
of 1-[{(1R,28)-2-(2,4-difluorophenyl)-2,3-epoxy~l-methylpro-
pyl]-3-(4-trifluoromethylphenyl)-2(1H,3H)-imidazolone pre-
pared hereinabove in 2 ml of dimethylformamide was added
thereto and the resulting mixture was heated at 50°C for
five hours. After cooling, to the reaction solution was
added 8 ml of cold water and 40 ml of ethyl acetate to
fractionate and the aqueous layer was extracted with ethyl
acetate twice. The ethyl acetate layers were combined,
washed with water and a saturated aqueous solution of sodium
chloride successively, dried over anhydrous magnesium sul-

fate and distilled off under reduced pressure. The residue

This is the replocament sheat

rea, 18 NOV BR



4.53 (1H,d, J=14. 2Hz), 4.60-4.80 (1H, m, 5.10 (1H,d,J=14.2Hz), 5.
ry, 6.68-6.85 (2H m 7.31 (2H, d,J=9Hz), 7.32-7.48 (IH M, 7.69
J=9Hz), 7.76 (1H,s), 7.88 (IHs). Wor ki ng Exanple 2

me manner as in Wrking Exanple 1, starting from

R 2R)-2-(2, 4-di fl uorophenyl) - 2- hydr oxy- 1- net hyl -

H 1,2, 4-triazol-1-yl)propyl]-3-(243-difl uorophenyl) -

H, 3H) -i m dazol one, 1-[(IR 2R)-2-(2, 4-difl uorophenyl) - 2-
hydroxy-1-nmet hyl -3- (1 H 1, 2,4-triazol -1-yl)propyl]-3-(2, 4-

di f | uor ophemagl pu-ifriiediatyt isdiliare gelomboome tDgnagphobteliveed:: ethyl

Col orl ess powder.

Q -

4

In

acetate/hexane = 1/1 to 2/1 to ethyl aéetate) to give 350 mg

of 1-[(1R,25)-2-(2,4~difluorophenyl)-2-hydroxy-l-methyl-3-
(1H-1,2,4-triazol-1-yl)propyl]-3-(4~trifluoromethylphenyl)-
2(1H,3H)-imidazolone as a colorless powder.

le-NMR (CDCl3) &: 1.21 (3H,d,J=7.2Hz), 4.19

(1H,d,J=14.2Hz), 5.00 (1H,q,J=7.2Hz), 5.11 (1H,d,J=14.2Hz),

5.46 (1H,s), 6.71 (1H,d,J=3.2Hz), 6.83 (1H,d,J=3.2Hz) 6.72-

6.90 (2H,m), 7.40-7.56 (1H,m), 7.72 (2H,d,J=8.4Hz), 7.75
(1H,s), 7.83 (2H,d,J=8.4Hz), 7.84 (lH,s).
Iryneat = em-l: 3404, 3383, 3000, 1693, 1618, 1599,
1524, 1500, 1429, 1327.
Elemental analysis for Cy5H1gFgNg0p
caled (%): C 55.12, H 3.78, N 14.61

Found (%): C 54.81, H 3.97, N 14.39

Reference Examples 21-23

The following compounds were prepared by the same

manner as in Reference Example 20.

Reference Example 21

1-[(1R,2R)~2~-(2,4-Difluorophenyl)-2-hydroxy-1l-methyl-
3-(lH—l,2,4—triazol—l—yl)propyl]-S—(2,4—difluorophenyl)—
2(1H,3H)-imidazolone.

Colorless powdery crystals; yield: 416 mg (66%).

mp 134-136°C.

lH-NMR (CDCl;) 6: 1.21 (3H,d,J=7Hz), 4.19

This is the replacement shest
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1HNWR (CDC 3) [err]: 1.07 (3H,d,J=7Hz), 3.65-4.05 (4H, m, 4.55
(IH,d,J=14. 2Hz), 4.45-4.65 (1H m, 5.10 (IHd,J=14.2Hz), 5.60 (IH, br),
6.68-7.02 (4H m, 7.36-7.68 (2H M, 7.76 (1H,s), 7.93 (1H s).

Wor ki ng Exampl e 3 A mxture of 0.41 g of IH1,2,4-triazole, 0.19 g of
60% sodium hydride in oil and 12 m of dinethylformam de was stirred at
roomtemmrMUrefor20rﬁnMes,(18§% of 1-

[ (1R, 2S)-2-(2, 4-di fl uorophenyl) -2, 3- epoxy- 1- net hyl propyl ] -

3-(2, 4-di f| yaHgdhamthh). 48z4-,i @i.d&z qllitdiangai7eize ,ol5t.dilngd H 4 , Ref er Sk,
Exanpl e 24 was added thereto and the m xture was heated at 60[err]C for
four hours. 5ABRer( 18obiri)ng 6 .32 rtilHoft , Jwk-dH2ajas badded 8 t (W imehctd che-

solution and the m xture was
7.06 (2H,m), 7.40-7.68 (2H,m), 7.74 (1H,s), 7.85 (1lH,s).

Reference Example 22

1-[(1R,2R)-2-(2,4-Difluorophenyl)-2-hydroxy-l-methyl-
3-(1H~-1,2,4-triazol-1-yl)propyl]-3-(4-trifluoromethoxyphe-
nyl)-2(1H,3H)-imidazolone. | |

Colorless powder; yield: 500 mg (71%).

lg-NMR (CDCl3) 6: 1.20 (3H,d,J=7Hz), 4.19
(1H,d,J=14.4Hz), 4.97 (1H,q,J=7Hz), 5.10 (1H,d,J=14.4Hz),
5.51 (1H,br), 6.39 (1H,4,J=3.2Hz), 6.64 (1H,d,J=3.2Hz),
6.70-6.86 (2H,m), 7.31 (2H,d,J=9Hz), 7.38-7.54 (1H,m), 7.69

(2H,d,J=9Hz), 7.74 (lH,s), 7.84 (1H,s).

Reference Example 23

1-[(1R,2R)—2—(2,4-Difluorophenyl)-2—hydroXy-l—methyl—
3-(1H—l,2,4—triazol—l—yl)propyl]—3—(4-fluorophenyl)-
2(1H,3H)-imidazolone.

Colorless powder; yield: 971 mg (74%).

lg-NMR (CDClj) §: 1.20 (3H,d,J=7Hz), 4.20
(1#,d,J=14.2Hz), 4.95 (1H,q,J=7Hz), 5.10 (1H,d,J=14.2Hz),
5.58 (1H,br), 6.60 (1H,d,J=3.2Hz), 6.74 (1H,d,J=3.2Hz),
6.70-6.88 (2H,m), 7.05-7.20 (2H,m), 7.40-7.65 (3H,m), 7.73
(14,s), 7.85 (1H,s).

Reference Example 24

To a solution of 1.36 g of (1S)-1-[(2R)-2~(2,4-di-

This is the roplacsment shest
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73 extracted with 80 m of ethyl acetate. The extract was washed with 20
m of a saturated aqueous solution of sodium chloride, dried over

anhydr ous nmagnesi um sul fate and concen- trated under reduced pressure. The
residue was purified by silica gel chromatography (eluent: hexane/ethyl
acetate = 1/2 to 1/5) to give 0.12 g of 1-[(IR 2R)-2-(2,4-difl uorophe-
nyI)-2-hydroxy-I-nethyl-3-(|FL1,2,4-t$}azoI-1-y|)propy|]-3-

(2, 4-difluorophenyl)-2,4-imdazolidi nedi one (Conpound 3) as a colorless
powder . f1d¢t®@ﬁéﬁ§§?t?)okefah¥1}etﬁaﬁam,dnJaﬁHmn,oé.ascbudeméthane

18Hz), 4.41 (1H,d, J=14. 4.67 (I H d,J=18Hz), 4.94 (1H,
dq, J=1. 6Hz, Jwd$izadd&d 15. §1Hnill, J£14i2bbpropydBthylamine at -60°C under an
atmosphere of nitrogen and then 1.26 ml of trifluoromethane-
" sulfonic acid anhydride was added dropwise thereinto over
the period of three minutes. The mixture was stirred at
-60°C for 20 minutes, then at -20°C for 20 minutes. The
reaction solution was subjected to flush chromatography
using 27 g of silica gel and eluted with 220 ml of dichloro-
methane-hexane (1:1). The fraction containing the product
~ was concentrated to ébout 9 ml and the residue was added to
a mixture of 1.15 g of 3—(2,4-difluoropheny1)-2,4-imidazoli—
dinedione, 18 ml of dimethylformamide and 0.20 g of 60%
sodium hydride in o0il at -10°C. The resulting mixture was
stirred for 20 minutes and then for 20 minutes at 0°C.
Water (20 ml) was added thereto and the mixture was extract-
ed with 100 ml of ethyl acetate. The ethyl acetate layer
was washed'with 20 ml of a saturated agqueous solution of
sodium chloride, dried over anhydrous magnesium sulfate and
distilled off under reduced pressure. The residue was
purified by silica gel column chromatography (eluent: hex-
ane/ethyl acetate = 2/1) to give 1.25 g of 1-[(1R,28)-2-
(2,4-difluorophenyl)~2,3~epoxy-l-methylpropyl]-3-(2,4--
difluorophenyl)-2,4-imidazolidinedione as a white solid.
mp 124-125°C (recrystallized from ethyl acetate-
hexane).
la-NHR (CDCl3) §: 1.30 (3H,d,J=7.2Hz), 2.81

(1H,d,J=4.6Hz), 3.08 (1H,d,J=4.6 Hz), 4.06 (1H,d,J=17.8Hz),

s s . . e wmoy ~é
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(1H d, J=1.6Hz), 6.70-6.84 (2H M), 6.94-7.06 (2H M), 7.27- 7.44 (2H M,

7.80 (IHs), 7.82 (1Hs). Wor ki ng Exanple 4 (Met hod A

the sane manner as in Wrking Exanple 1, starting from
1-[(IR,2R)-2-(2,4-dif|uorophenyl) 2 hydroxy 1- net hyl -
3-(IH1,2,4-triazol -1-yl) propyl - 4-tg5 f 1 uor omet hyl phenyl ) -

2(1H, 3H) -i m dazol one, .-[(IR 2R)- 2 (2, E di f1 uor ophenyl) - 2-

hydr oxy- | - met hyl - 3- (IFFl 2, 4- trlazoI-I-yI)propyI] 3-(4-

trifluoronet h\él phenyl ) -2-im dazol i di none (Co und 4) was_ _obt ai ned.
(Method B) 4-22 (1¥nd datd -B8&dvi dn Ids (llﬁrﬁaﬂkﬂn&@amﬁ o 8 Tufld c(a"ﬁ'l“é)d'
using 1- [(HR %S% %5(%2H’gbﬂluorophenyl) 2, 3-epoxy-| -

Reference Examples 25-29

The following compounds were prepared by the same

manner as in Reference Example 24.

Reference Example 25

1-[(1R,28)-2-(2,4-Difluorophenyl)-2, 3-epoxy-l-methyl-
propyl]-3-[4-(2,2,3,3-tetrafluoropropoxy)phenyl]-2-
imidazolidinone.

Colorless powder. _

lp-NMR (CDC1l3) §: 1.21 (3H,d,J=7.2Hz), 2.75
(1H,d4,J=7.0Hz), 3.15 (1H,d,J=7.0Hz), 3.42-3.64 (2H,m),
3.71-3.81 (2H,m), 4.32 (2H,tt,J=12Hz,1.4Hz), 4.80
(1H,q,J=7.2Hz), 6.06 (1H,tt,J=53Hz,S5Hz), 6.76-6.9 (2H,m),
6.91 (2H#,d,3=9.2Hz), 7.35-7.5 (lH,m), 7.48 (2ﬁ,d,J=9.2Hz).

Reference Example 26

1-{(1R,2S8)~2-(2,4~Difluorophenyl)~2,3-epoxy-l-methyl-
propyl]-3-[4-(1,1,2,2-tetrafluoroethoxyphenyl]-2-
imidazolidinone.

Colorless powder.

1p-NMR (CDCl3) &: 1.22 (3H,d,J=7.4Hz), 2.75
(1H,d,J=5Hz), 3.14 (1H,d,J=5Hz), 3.44-3.65 (2H,m), 3.73-3.84
(2H,m), 4.80 (1H,q,J=7.4Hz), 5.89 (1H,tt,J=53Hz,2.8Hz),
6.77-6.93 (2H,m), 7.17 (2H,d,J=9Hz), 7.34-7.46 (lH,m), 7.55
(2H,d,J=9Hz).
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74 methyl propyl]-3-(4-trifluoronethyl phenyi)-2-imdazolidinone obtained

i n Reference Exanple 33 to give 1-[ (IR 2R)-2-(2, 4-

di fl uorophenyl ) -2- hydroxy-1-nmethyl -3-(IH1,2,4-triazol -1-
yl)propyl]-3-(4-trifluoronethyl phenyl)-2-im dazolidinone (Conpound 4) as a

col orl ess powder. El emental analysis for [err] Calcd (9%:
C 54.89, H4.19, N 14.55 Found (% : C 54.72, N 4.19, N 14.29
1H NWVR (CDC13) [err]: 1.07 (3H,d,J=7 , 3.60-4.12 (4H, m, 4.49

=14. 4.60-4. | H .11 (1H =14,
éf ?bfiéf]gé‘l( %EZ?T) mﬁ%@;ﬁg&gx:’ rPe;’805, 1615(, 1’501’0‘], 14825",'2)1’4 2% B(GcAJﬂ’ br),

Reference Example 27

1-[(1R,2S)-2-(2,4-Difluorophenyl)-2, 3-epoxy-l-methyl-
propyl]—3—t4-(2,2,3,3,3—pentafluoropropoxy)phenyl]—2-
imidazolidinone.
Colorless prisms.
mp 141-144°C (ethyl acetate-hexane).
lg-NMR (CDCl3) &: 1.22 (3H,d,J=7Hz), 2.75
(1#,d,J=5.0Hz), 3.15 (1H,d,J=5.0Hz), 3.42-3.64 (2H,m),
3.73-3.82 (2H,m), 4.39 (2H,dt,J=12.4Hz,1.2Hz), 4.80
(1H,q,J=7Hz), 6.77-6.90 (2H,m), 6.92 (1H,d,J=9.2Hz), 7.34-
7.42 (1H,m), 7.48 (2H,d,J=9.2Hz).
Elemental analysis for C9oHygF7N0;
Caled (%): C 53.66, H 3.89, N 5.69
Found (%): C 53.37, H 3.74, N 5.62

IR (KBT) ypax: 1700, 1520, 1485, 1430, 1265 (cm™1).

Reference Example 28

1-[(1R,28)-2-(2,4-Difluorophenyl)-2, 3-epoxy-l-methyl~
propyl]-3-[4-(2,2,2-trifluorcethoxy)phenyl]-2-imidazolidi-
none. |

Colorless needles.

mp 131-132°C (diethyl ether).

lH-NMR (CDCl3) §: 1.21 (3H,d,J=7.2Hz), 2.75
(1H,d,J=5Hz), 3.15 (1H,d,J=SHz), 3.42-3.64 (2H,m), 3.73-3.82

(2H,m), 4.32 (2H,q,J=8.2Hz), 4.80 (1H,q,J=7.2Hz), 6.77-6.88

TEhis is the replacement sheot
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(I1H M, 7.60 (2H,d,J=8.8Hz), 7.70 (I H d,J=8.8Hz), 7.76 (IH's), 7.85
(1H,s). Wor ki ng Exanple 5 In the sane manner as in WrKking
Exanple 1, starting from

1-[ (IR 2R)-2- (2, 4-di fl uor ophenyl ) - 2- hydr oxy- 1- net hyl - -
3-(IH-1,2,4-triazoI-1-y|)propy|]-3-(4§JIuorophenyl)- 2(1 H, 3H) -i m dazol one,
1-[ (IR 2R)-2- (2, 4-di f | uor ophenyl ) - 2- :

hydr oxy-1-methyl -3- (1 H 1, 2,4-triazol -1-yl ) propyl]-3-(4-

f | uor ophenybii; Ry | mb dazok RHi, dpaeslepprpound-3) 4dag 18brgi,ndd 48 Col or | ess

powdery crystals. np 74-78[err] C (ethyl acetate-hexane) 1H NMR
(CDC13) [e(BH,d]1J8BHERH, d,J-7. OHz), 3.65-3.73 (1H, m, 3.79-4.00 (3H M,
4.51 (I Hd,J=14Hz), 4.60 (1H M, 5.07 (IH d,_J=14Hz), 5.3-5.7 (1H, br),
6.71-6. 82 (2H, nflemenyai apalysis for C331H;gF5N203

Caled (%): C 57.02, H 4.33, N 6.33

Found (%): C 57.33, H 4.06, N 6.39

IR (KBI) y pax: 1695, 1515, 1485, 1425, 1265, 1240 (cm™l).

Reference Example 29

1-(4-Chlorophenyl)-3-[ (1R,28)-2-(2,4-difluorophenyl)-
2,3-epoxy-1—methylpropyl]-2-imidazolidin6ne.
Colorless needles.
mp 130-131°C (ethyl acetate-hexane).
lg-NMR (CDCl3) &: 1.22 (3H,d,J=7Hz), 2.75 (1H,d,J=5Hz),
3.14 (1H,d,J=5Hz), 3.43-3.65 (2H,m), 3.73-3.82 (2H,m), 4.80
(1H,q,J=7Hz), 6.77-6.93 (2H,m), 7.28 (2H,d,J=9Hz), 7.34-7.54
(1H,m), 7.49 (2H,d,J=9Hz).
Elemental analysis for CjgHj7ClF9N304
Calcd (%): C 60.24, H 4.52, N 7.40
Found (%): C 60.45, H 4.38, N 7.45
IR (KBr) ypaxs 1700, 1615, 1600, 1500, 1425, 1270

(em~1y,

Reference Example 30

A mixture.of 8.6 g of 4-(2,2,3,3-tetrafluoropropoxy)-
aniline, 4.8 g of ethyl chloroacetate, 4.8 g of sodium
bicarbonate, 3.0 g of sodium iodide and 300 ml of acetone
was refluxed for 21 hours. The solvent was distilled off

under reduced pressure and 200 ml of ice water and 200 ml of

This is the repiacemant shect
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(2H M, 7.36-7.56 (3H, M, 7.74 (IH's), 7.87 (1H, s).

75 | R(KBr)[err] max : 3420, 1690, 1615, 1510, 1480, 1420 (cm1l

Wor ki ng Exanpl e 6 (Met hod A) In the same manner as in Wrking

Exanple 1, starting from

1-[ (IR 2R)-2-(2, 4-di fl uor ophenyl )-2-h oxy- | - met hyl -

3-(IH1,2,4-triazol-1-yl)propyl-3-[4-(2Z, 2,3, 3-tetrafl uoro-

propoxy) phenyl ]-2(I H, 3H) -i m dazol one, 1-[(IR 2R)-2-(2, 4-

dlfluorophenylg 2- hydroxy-1-methyl -3-(1H1,2,4-triazol -

loromethane were added to the residue to fractlonate

The dichloromethane layer was washed with water, dried over
anhydrous magnesium sulfate and distilled off under reduced
pressure. The residue was purified by silica gel column
chromatography (eluted with ethyl acetate:hexane [1:3 v/v])
to give 9.4 g of N-ethoxycarbonylmethyl-4-(2,2,3,3-tetra-
fluoropropoxy)aniline as pale yellow crystals.

To a mixture of 2.1 g of the resulting N-ethoxycarbo-
nylmethyl-4-(2,2,3,3-tetrafluoropropoxy)aniline, 1.1 ml of
triethylamine and 50 ml of dichloromethane was added drop-
wise a solution of 0.6 ml of chloroacetyl chloride in 6 ml
of dichloromethane with ice cooling and the resulting mix-
ture was stirred at room temperature for five hours. To the
reaction solution was added 50 ml of dichloromethane and 100
ml of ice water to factionate. The dichloromethane layer
was washed with water and dried over anhydrous magnesium
sulfate. The solvent was distilled off under reduced pres-
sure and the residue was purified by silica gel column
chromatography (eluted with ethyl acetate:hexane [1:2 v/v])
to give 2.4 g of N-chloroacetyl-N-ethoxycarbonylmethyl-4-
(2,2,3,3-tetrafluoropropoxy)aniline as a yellow oily sub-
stance.

The resulting N-chloroacetyl-N-ethoxycarbonylmethyl-4-
(2,2,3,3-tetrafluoropropoxy)aniline (1.9 g) was dissolved in

20 ml of 10.5% ammonia-ethanol and the solution was stirred

at 60°C for four hours. After cooling, the crystals sepa-

H H .-.f SRels g :.
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yl)propyl]-3-[4-(2, 2, 3, 3-tetrafl uoropropoxy) phenyl 3-2- i m dazol i di none
(Compound 6) was obt ai ned. (Met hod B) In the sane manner as in

Wor ki ng Exanple 3, starting from

1-[ (1R 2S)-2-(2, 4-difluorophenyl)-2, 3-epoxy- 1- net hyl -

propyl]-3-[4-(2, 2, 3, 3- tetrafluoropropgéy)phenyl] 2-im dazol - idinone,

1- [(IR 2R) - 2- (2, 4-di fl uor ophenyl) - 2- hydr oxy- 1-

met hyl -3-(I1H 1,2,4-triazol-1-yl)propyl 3-3-[4-(2,2,3,3-tetra-

f1 uor opr opma;t)eghenybl [cherefinday eleind mide(mﬁpdlyndl@tnmomlﬁm eashed

Col orl ess powdery crystals. 1H-NMR (CDO 3)[err 1.06 (3H,d, J=7. OHz),

3.66-3.73 mﬂh C@)ld gtél@n@lg@o( :gmvm 1.5 3!3°(f2H't[t43‘:(1 e, 3, 3a1%)tra4- 52 (I H,

d, J=14. 4Hz) 1H m (1H,d, J=14 3 5. 45- élH br),

6.06 (1H, tF yog@g;qp )Phqyykj1§, R%BQQﬁZlnedl ne as colorles crys-=
tals.

lH-NMR (dg-DMSO) &: 3.95 (2H,s), 4.20 (2H,s), 4.60
(2H,t,J=14Hz), 6.67 (1H,tt,J=52Hz,5.4Hz), 7.08 (2H,d,J=9Hz),
7.30 (2H,d,J=9Hz), 8.27 (1H,brs).

Elemental analysis for Cj3H;oF4N;03

" Calcd (%): C 48.76, H 3.78, N 8.75
Found (%): C 48.99, H 3.65, N 8.88.
sIMs (MHT): 321.
IR (KBr)y gay: 3440, 3250, 1670, 1650, 1510, 1330

(cm"l).

Reference Example 31

1-[(1R,28)-2-(2,4-Difluorophenyl)—2,3—epoxy—1-methyl—
propyl]-4-[4—(2,2,3,3—tetrafluoropropoxy)phenyl]—2,5-pipera-
zinedione was obtained by the same manner as in Reference
Example 24.

Colorless powdery crystals.

lH-NMR (CDC1l3) §: 1.25 (3H,d,J=7.2Hz), 2.85
(1H,d,J=5Hz) 3.10 (1H,d,J=5Hz), 4.07 (1H,d,J=17Hz), 4.21
(1H,d,J=17Hz), 4.23 (1H,d,J=16Hz), 4.34 (1H,d,J=16Hz), 4.36
(24,t,J=12Hz), 5.37 (1H,q,J=7.2Hz), 6.06
(1H,tt,J=53Hz,4.8Hz), 6.78~-6.95 (2H,m), 6.98 (2H,d,J=9Hz),
7.23 (2H,d,J=9Hz), 7.35-7.47 (1H,m).

mp 155-156°C (ethyl acetate-hexane).

This is the replacemant cheet
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6.94 (2H d,J=9.2Hz), 7.39-7.54 (1H,n), 7.50 (2H d,J=9.2Hz), 7.74 (1H s),

7.88 (1H,s). 76 El enental anal ysis -
for [err] Calcd (%9: C53.04, H4.27, N 12.89 - Found

(9%9: C 53.04, H4.50, N 12.82 IR (KBr)[err] max: 3380, 1690, 1665,
1510, 1485, 1440 [err] Wor ki ng f=xanpl e 7 (Met hod A) In the

sanme manner as in Wrking Exanple 1, starting
Elemental analysis for Cq3HygFgN504

Calcd (%): C 54.99, H 4.01, N 5.58

Found (%): C 54.77, H 4.03, N 5.36

Reference Example 32

1-(4-Trifluoromethylphenyl)-2(1H,3H)-imidazolone (1.15
g) was dissolved in 20 ml of acetic acid. 10% Palladium-
carbon (0.3g) was added thereto and the mixture was stirred
under a hydrogen stream for six hours. The catalyst was
filtered off, the solvent was distilled off and the reSLdue
was recrystallized from ethyl acetate- dllsopropyl ether to
give 0.95 g of 1-(4-trifluoromethylphenyl)-2-imidazolidinone
as colorless prisms.

mp 169-171°C (ethyl acetate-diisopropyl ether).

lH-NMR (CDC1l3) 6: 3.63 (2H,t,J=8Hz), 3.99 (2H,t,J=8Hz),
4.95 (1H,br), 7.59 (2H,d,J=9Hz), 7.68 (2H,d,J=9Hz).

Elemental analysis for C10HgF3N50

Calcd (%): C 52.18, H 3.94, N 12.17

Found (%): C 51.94, H 3.89, N 12.23

Reference Example 33

l-[(lR,2S)-2-(2,4-Difluorophenyl)—2,3-epoxy—l—methyl-
propyl]-3-(4-trifluoromethylphenyl)-2-imidazolidinone was
obtained as a colorless powder by the same manner as in
Reference Example 24.

'H-NMR (CDCl3) &: 1.24 (3H,d,J=7.2Hz), 2.76
(1H,d,J=4.8Hz), 3.14 (1H,d,J=4.8Hz), 3.48-3.70 (2H,m),

3.78-3.90 (2H,m), 4.83 (1H,q,J=7.2Hz), 6.78-6.95 (2H,m),
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from1-[ (IR 2R)-2-(2, 4-di fl uorophenyl) -2-hydroxy-1-nmnet hyl -
3-(IH1,2,4-triazol-1-yl)propyl-3-[4-(1, 1, 2,2-tetrafl uoro-

et hoxy) phenyl }-2(1 H, 3H) -i m dazol one, |-[(IR 2R)-2-(2, 4-

di f 1 uorophenyl ) - 2- hydroxy-1-nmethyl -3- (1 H 1, 2,4-triazol -1 - -
yl)propyl]-3-14-(1,1, 2, 2-tetrafl uoroesBoxy) phenyl]-2-imda- zolidinone

(Conmpound 7) was obtained (Met hod B) In the sane manner as
Wor ki ng Ex t f m

[ (IR 23)?29% k?goﬁgphenéﬁ)(fﬂs &85%y Sz du fyf? (2H,d,I=6.8Hz).
propyl)-3-[4- (1 1 2 2-tetrafl uoroet hoxy) phenyl ] - 2- |n1dazoI|- di none,

1- :

[(IR 2R) 2- (ZRékaEhHQrEQEﬁ@XE) 34- hydroxy-| -
met hyl - 3- (1 H 1, riazol - L-yr)ypropyl]-3-[4-(1,1, 2, 2-

tetrafluoroethoxﬁ)ahgnghhezmhﬁhg@zggl hnaageeﬁaﬁaomﬁﬁmﬁnéMﬂﬂ,(Hﬂdﬁﬁﬁﬁb.

Col orl ess powdery crystals.
from 4-(1,1,2,2-tetrafluoroethoxy)aniline, 1-[4-(1,1,2,2-

tetrafluoroethoxy)phenyl]-2,5-piperazinedione was obtained
as colorless crystals.

lH-NMR (DMSO-dg) &: 3.97 (2H,s), 4.27 (2H,s), 6.81
(1H,tt,J=52Hz,3Hz), 7.32 (2H,d,J=9Hz), 7.46 (2H,d,J=9Hz),
8.31 (1H,br).

mp >250°C ‘

Elemental analysis for CjgHjgF4N,03

Calcd (%): C 47.07, H 3.29, N 9.15

Found (%): C 46.89, H 3.26, N 9.08

Reference Example 35

In the same manner as in Reference Example 24, 1~
[(1R,2S)~2~(2,4~-difluorophenyl)-2,3-epoxy~l-methylpropyl]-4-
[4-(1,1,2,2-tetrafluoroethoxy)phenyl]-2,5-piperazinedione
was obtained.

Colorless powdery crystals.

lp-NMR (CDCl3) &: 1.25 (3H,d,J=THz), 2.85 (1H,d,J=5Hz),
3.09 (1H,d,J=5Hz), 4.08 (1H,d,J=17Hz), 4.22 (1H,d,J=17Hz),
4.26 (1H,d,J=16Hz), 4:37 (1H,d,J=16Hz), 5.36 (1H,q,J=7Hz),
5.92 (1H,tt,J=53Hz,3Hz), 6.78-6.95 (2H,m), 7.29 (4H,s),
7.30-7.47 (1H,m).

mp 168-170°C

Elemental analysis for C,yoHygFgN90Oy

ThiS i t;,e TP\""""'!QV-,AA*\ ehy
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1H- NVR (CDCI 3) [err]: 1.07 (3H d,J=7Hz), 3.67-3.75 (1H m, 3.82-4.01
(3H ), 4.50 (1H d, J=15Hz), 4.65 (1Hm, 5.10 (IH, d,J=15Hz), 5.3-5.6

(IH br), 5.91 (IH tt,J=53Hz, 3. OHz), 77
6.72-6.83 (2H, m, 7.21 (2H d, J=9.2Hz), 7.36-7.49 (I H ), 7.58

(2H,d, J=9.2Hz), 7.75 (1H,s), 7.86 (I HS39). El enental analysis for
[err] Calcd (9%9: C 52.18, N 4.00, N 13.23 Found (% :
C 52.30, H 3.95, N 13.28 IR (KBr) [err]max: 3380, 1680, 1615, 1510, .

1480, 1425 [errkalcd (%): C 54.11, H 3.71, N 5.74

Found (%): C 54.08, H 3.75, N 5.64

Reference Example 36

A mixture of 4-(2,2,3,3-tetrafluoropropoxy)aniline (7.4
g), N-(2-bromoethyl)phthalimide (9.0 g), potassium bicarbon-
ate (6.9 g), potassium iodide (5.5 g) and N,N-dimethylforma-
mide (80 ml) are refluxed for 22 hours. The solvent was
distilled off under reduced pressure. To the residue, ice-
water (200 ml) and ethyl acetate (200 ml) were added and
fractionated. The ethyl acetate layer was washed with
water, dried over anhydrous magnesium sulfate and distilled
off under reduced pressure. The residue was purified by
silica gel chromatography (eluate; ethyl acetate:hexane=1:2
v/v) and.recrystaliized from ethyl acetate-~diisopropyl ether
to give N-(2-phthalimido)ethyl-4-(2,2,3,3-tetrafluoropro-
poxy)aniline (5.4 g) as white crystals. '

To the mixture of the obtained N-(2-phthalimido)ethyl-
4-(2,2,3,3-tetrafluoropropoxy)aniline (3.2 g), triethylamine
(1.2 ml) and dichloromethane (60 ml), was added dropwise a
solution of ethyl chloroglyoxylate (0.9 ml) in dichloro-
methane (10 ml) at -65°C. The reaction solution was stirred
for 1 hour at -40°C, and then ice-water (50 ml) was added
thereto to fractionate. The dichloromethane layer was
washed with water and dried over anhydrous magnesium sul-
fate. The solvent was distilled off under reduced pressure.

The residue was recrystallized from ethyl acetate-hexane to

This is the replacement shect
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Wor ki ng Exanpl e 8-14 In the same manner as in Wrking Exanple 3, the
follow ng conpounds were obtai ned. Wor ki ng Exanple 8 .Starting
froml-[(IR 2S)-2-(2, 4-di fl uorophenyl) -2, 3-

epoxy- | -nmet hyl propyl]-3-[4-(2, 2, 3, 3, 3- pent af | uor opr opoxy) -

phenyl ]-2-im dazolidinone, 1-[(lIR 2R)$2-(2,4-difl uorophe-
nyl)-2-hydroxy-|-nmethyl-3-(IH1,2,4-triazol-1-yl)propyl]-3-

[4-(2, 2,3, 3, 3-pent af | uor opr opoxy) phenyl ] -2-i m dazol i di none (Conmpound 8)

was obtain eRsS(hQ 3 Lk 1. 06
(3H, dJ=7. 2?—5"3 3. %%hg%gwlﬁ ‘Qn?? %allmdoiwhgwll(' i z]fib(?Htte]Jtrfz AHz)

4.52  (IH ﬂldc%& ppo# §énﬂl§ﬁe( agscthrde%sl Her¥y Er¥stals,
(1H,br), 6.71- ?ZFF , 6.96 %ZH d, 3 =9. 2Hz), 7.37- ?UW

The mixture of the obtained N-ethoxalyl-N-(2-
phthalimido)ethyl-4~(2,2,3,3-tetrafluoropropoxyjaniline (3.4
g), hydradine hydrate (0.7 ml) and ethanol (80 ml) was
refluxed for 9 hou;s. The crystals separated out were
filtered off before céoling and the solvent of the filtrate
was distilled off under reduced pressure. Water (150 ml)
and ethyl acetate (300 ml) were added to the residue to
fractionate. The ethyl acetate layer was washed with 5%
aqueous solution of sodium bicarbonate and then with a
saturated aqueous solution of sodium chloride, and dried
over anhydrous magnesium sulfate. The solvent was distilled |
off under reduced pressure. The residue was purified by
silica gel chromatography (eluent; éthyl acetate:dichloro-
methane: methanol=7:7:1 v/v) to give 1-[4-(2,2,3,3-tetra-
fluoropropoxy)phenyl]-2,3-piperazinedione (0.8 g) as a
colorless powder.

lp-MMR (DMSO-dg) &§: 3.44-3.55 (2H,m), 3.83-3.89 (2H,m),
4.61 (2H,t,J=13Hz), 6.68 (1H,tt,J=52Hz,6Hz), 7.09
(2H,d,J=9Hz), 7.34 (2H,d,J=9Hz), 8.73 (1H,br);

Elemental analysis for Cj3H;,F4N503

Calcd (%): C 48.76, H 3.78, N 8.75

Found (%): C 48.44, H 3.62, N 8.73

siMs (Mat)y: 321

This is the reptacement shed?
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(1H m, 7.51 (2H d, J=9.2Hz), 7.74 (1H,s), 7.88 (I H,s). El enent al

anal ysis for C24H22F7N503 Calcd (%9: C51.34, H3.95 N 12.47
Found (%: C 51.14, H 3.95, N 12.32 78
IR (KBr)[err] max: 3420, 1690, 1610, 1510, 1480, 1425 (cnierr] ).

Wor ki ng Exanple 9 Starting fromel

1-[ (1R 2S5)-2-(2, 4-di fl uorophenyl)-2,3- epoxy-I-nethylpropyl]-3-[4-(2, 2,
2-trifluor ogf e Example 37

In the same manner as in Reference Example 24, &-

[(1R,25)-2-(2,4-difluorophenyl)-2,3-epoxy-l-methylpropyl}-4-
[(4-(2,2,3,3-tetrafluoropropoxy)phenyl]-2,3-piperazinedione
was obtained.

Colorless powdery crystals.

li-NMR (CDC1l3) &: 1.26 (3H,d,J=7Hz), 2.81 (1H,d,J=5Hz),
3.13 (1H,d,J=5Hz), 3.61-3.81 (3H,m), 3.90-4.04 (1H,m), 4.36
(2H,t,J=12Hz), 5.40 (1H,q,J=7Hz), 6.06 (1H,tt,J=53Hz,5Hz),
6.80-6.95 (2H,m), 6.97 (2H,d,J=9Hz), 7.32 (2H,d,J=9%9Hz),
7.35-7.47 (1H,m).

Elemental analysis for Cy3H5gFgN304

Caled (%): C 54.99, H 4.01, N 5.58

Found (%): C 54.61, H 4.01, N 5.65

mﬁ 197-201°C

Reference Example 38

In the same manner as in Reference Example 36, starting
from 4-(1,1,2,2~tetrafluorocethoxy)aniline, 1-{4~-(1,1,2,2-
tetrafluoroethoxy)phenyl}-2,3-piperazinedione was obtained.

Colorless powdery crystals.

lp-mvR (DMSO-dg) 6: 3.46-3.53 (2H,m), 3.90-3.96 (2H,m),
6.81 (1H,tt,J=52Hz,3Hz), 7.33 (2H,d,J=9Hz), 7.50
(2H,d,J=9Hz), 8.78 (1H,br).

Elemental analysis for Cj.HigFgN503

Calcd (%): C 47.07, H 3.29, N 9.15

Found (%): C 46.86, H 3.24, N 9.11

e . v B N R ST ST
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nyl]-2-im dazolidinone, |-[(1R 2R)-2-(2,4-difluorophenyl)-

2- hydroxy-1-nmethyl -3-(1 H 1, 2,4-triazol -1-yl)propyl]-3-[4-
(2,2,2-trifluoroethoxy)phenyl]-2-imdazolidinone (Conpound 9) was

obt ai ned. Col orl ess powdery crystals. np 80-83[err] C (diethyl
et her) 1H NVR (CDCl 3) [err]: 1.68 (3H,d,J=7.2Hz), 3.65-3.74 (1H m,
3.79-3.95 (3H,mM, 4.34 (2H q,J=8Hz), 4.52 (IH d,J=14Hz), 4.5-4.65 (1H m,
5.08 (1H d, J=l 4ke) 249%4%°¢ (1H br), 6.71- 6.81 (2H M, 6.96 '
(2H,d, J=9. 2Hz), 7.38-7.5 (1HM, 7.50 (2H, d,J=9.2Hz), 7.74 (IH's), 7.88
(IH,s). El emental anal ysis for C23H22F5N503 Calcd (%: C

54.01, H 4.34, Ne¥2relce Example 3Bound (% : C 53.67, H 4.27, N 13.79
IR (KBr) [err]max: 3410, 1690, 1610, 1510, 1480, 1420

In the same manner as in Reference Example 24, 1-
[(1R,25)~-2-(2,4~-difluorophenyl)-2,3-epoxy-l-methylpropyl]-4-
[4-(1,1,2,2~tetrafluorocethoxy)phenyl]-2,3-piperazinedione
was obtained.

Colorless powdery crystals.

ln-NMR (CDCl3) 8: 1.25 (3H,d,J=7Hz), 2.80 (1H,d,J=5Hz),
3.13 (1H,d,J=5Hz), 3.60-3.85 (3H,m), 3.95-4.08 (1H,m), 5.37
(14,q,J=7Hz), 5.92 (1H,tt,J=53Hz,3Hz), 6.81-6.93 (2H,m),
7.25 (2H,d4,J=8Hz), 7.34-7.45 (3H,m).

mp 214-215°C

Elemental anaiysis for CyoH,gFgNyOy

Calcd (%): C 54.11, H 3.71, N 5.74

Found (%): C 53.88, H 3.68, N 5.72

Reference Example 40

In the same manner as in Reference Example 1, starting
from 2-(2-fluorophenyl)-2-[(1R)-1-(3,4,5,6~tetrahydro-2H-
pyran-2-yl)oxyethyl]Joxirane (synthesized by the method
described in EP 0548553A), [(1R)-1-[(2R)-2-(2-fluorophenyl)-
2-oxiranyljethyl] 3,5-dinitrobenzoate was obtained.

Colorless prisms (recrystaliized from ethyl acetate)

mp 183-184°C |

lg-NMR (CDCl3) &: 1.47 (3H,dd,J=6.6Hz,1.6Hz), 3.03
(1H,d,J=4.7Hz), 3.23 (1H,d,J=4.7Hz), 5.35 (1H,q,J=6.6Hz),

7.09-7.59 (4H,m), 9.13 (2H,t,J=2.2Hz), 9.23 (1H,t,J=2.2Hz).
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[err] Wor ki ng Exanple 10 Starting from

1- (4-chl orophenyl)-3-[ (IR 2S)-2-(2, 4-

di fl uorophenyl) -2, 3- epoxy-1-net hyl propyl ]-2-i m dazol i di none,

1- (4-chl orophenyl)-3-[ (I R 2R)-2- (2, 4-di fl uor ophenyl) - 2-

79 hydroxy-l-methyl-3-(1H1,2,4-tria®%dl -1-yl)propyl]-2-imda- zolidinone

(Conmpound 10) was obtai ned.- Col orl ess powdery crystals.
138-139[err] C (diethgl et her - hexane) . 1H NMR (CDC13) 8: 1.06
(3H,d, J=7. OHz), B«$4?3. Z84(2PC (C=1.0, CHCl3)

Elemental analysis for C;4H;3FN,07
Calcd (%): C 54.26, H 3.48, N 7.44

Found (%): C 54.23, H 3.25, N 7.41

Reference Example 41

In the same manner as in Reference Example 3, starting
from [(1R)-1-[(2R)-2~(2-fluorophenyl)-2~oxiranyllethyl]
3,5-dinitrobenzoate, (1R)-1-[(2R)-2-(2-fluorophenyl)-2=-
oxiranyl ]Jethanol was obtained.

Colorless oily substance.

lp-NMR (CDClz) §: 1.17 (3H,dd,J=6.6Hz,1.0Hz), 1.78
(i#,d,J=8.2Hz), 2.81 (1H,d,J=5.3Hz), 3.32 (1lH,d,J=5.3Hz),
4.15 (1H,m), 6.99-7.47 (4H,m).

Reference Example 42

In the same manner as in Reference Example 4, starting
from (1R)~-1-[(2R)-2-(2-fluorophenyl)-2-oxiranyl]Jethanol,
(18)-1-[(2R)~-2~(2~-fluorophenyl)-2-oxiranyl jethanol was
obtained.

Colorless oily.substance.

lu-NMR (CDCl3) §: 1.21 (3H,d,J=7Hz), 2.27 (lH,d,J=2Hz),
2.96 (1H,d,J=5Hz), 3.30 (1H,d,J=5Hz), 4.16

(1H,dd,J=7HZ,2HZ), 7003—7-44 (4H’m)o

Reference Example 43

In the same manner as in Reference Example 24, 1~
[{1R,28)-2,3-epoxy~2~(2~-fluorophenyl)-l-methylpropyl]-3-[4-
This is the reptacement sheet
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m, 3.80-4.03 (3H, ), 4.50 (IH d, J=15Hz), 4.54-4.72 (1H,n), 5.09
(I H d, J=15Hz), 5.3-5.6 (1H br), 6.73-6.83 (2H M, 7.31 (2H d, J=9Hz),
7.35-7.45 (1H M, 7.52 (2H d, J=9Hz), 7.75 (1H, s), 7.86 (1H s).

El emental Analysis for [err] Calcd (%: C 56.32, H4.50, N 15.64
Found (%: C 56.35, H 4.36, N 15.93 64 IR (KBr)[err] max: 3400, 1695,
1660, 1618, 1500, 1420, 1270 [err] Wor ki ng Exanple 11

Starting from1l-[((R 2S)-2-(2, 4-difluorophenyl)-2, 3-
epoxy- |-rmﬁiwd;ﬂ;ﬂﬁ&étﬁbﬁ¥h¢ﬁbétﬁbfy)pheﬁyllmﬂfmmn@wzg;ldlnone was

phenyl ] -2, 5- pi perazi nedi one, 1-[(1R 2R)-2-(2,4-difl uorophe-
nyI)-2-hydﬂquiﬁemmthyl 3-(IH1,2,4-triazol-1-yl)propyl]-4-
[4-(2, 2,3, 3- tetrafluoropropoxy)phenyl] 2, 5- pi perazi nedi one
Colorless powdery crystals (recrystallized from diiso-
propyl ether)
mp 148-149°C
lH-NMR (CDCl3) 8: 1.24 (3H,d,J=7.2Hz), 2.78
(1H,d,J=5.0Hz), 3.15 (1H,d,J=5.0Hz), 3.45-3.84 (4H,m), 4.85
(1H,q,J=7.2Hz), 5.90 (1H,tt,J=53.2Hz,2.8Hz), 7.02-7.60
(8H,m).
Elemental analysis for C,jH;gFgN,03
Caled (%): C 57.02, H 4.33, N 6.33

Found (%): C 56.90, H 4.36, N 6.31

Reference Example 44

In the same manner as in Reference Example 24, 1-
[(1R,28)-2,3-epoxy~-2~(2-fluorophenyl)-l-methylpropyl]-3-[4-
(2,2,3,3-tetrafluoropropoxy)phenyl]-2-imidazolidinone was
obtained.

Colorless powdery crystals (recrystallized from diiso-
propyl ether)

mp 144-145°C

lH-NMR (CDCl3) 8: 1.22 (3H,d,J=7.4Hz), 2.77
(1H,d,J=5.0Hz), 3.16 (1H,d,J=5.0Hz), 3.47-3.77 (4H,m), 4.32
(2H,tt,J=12Hz,1.6Hz), 4.85 (1H,q,J=7.4Hz), 6.07
(1H,tt,J=53Hz,5Hz), 6,89~7.52 (8H,m).

Elemental analysis for CyyH51FgNpO3

Calcd (%): C 57.90, H 4.64, N 6.14

This is the reciacement sheel

L oany 1998

Date:



(Conpound 11) was obt ai ned. Col orl ess powder. 1H NMR ( CDC13)
[err]: 1.07(3H,d,J=7Hz), 4.24-4.52 (6H,n), 4.74 (IHd,J=18Hz), 5.16

(I H d, J=14Hz), 5.29 (IHs), 5.36 (IH g, J=7Hz), 6.06 (IH, tt,I=53Hz, 5Hz),

6.74-6.83 (2H,m), 7.00 (2H d,J=9Hz), 7.29 (2H d,J=9Hz), 7.31-7.47 (1H m,

7.80
(KBr)[err]
Exanpl e 12

65 80 (1H,s), 7.82 (IHs).
max: 3410, 1660, 1610, 1505, 1450, 1315 [err]) \Wr ki ng

Found (%): C 57.94, H 4.60, N 6.19

Reference Example 45

(2R,3S)-2-(4-Fluorophenyl)-3-methyl-2-(1lH-1,2,4-tria-
zol-1l-yl)methyloxirane (1.5 g), 2.66 g of 1-[4-(1,1,2,2-
tetrafluoroethoxy)phenyl]-2(1H,3H)-imidazolone and 6.3 g of
cesium carbonate were added to 25 ml of N,N-dimethylforma-
mide. The mixture was stirred at 80°C for five hours.
After cooling, the reaction solution was diluted with 100 ml
of ethyl acetate, and washed with water (100 ml x 2) and a
saturated aqueous solution of sodium chloride (100 ml)
successively. The ethyl acetate layer was dried over anhy-
drous magnesium sulfate and the solvent was distilled off
under reduced pressure. The residue was purified by silica
gel chromatography (eluent: hexane/ethyl acetate = 2/3) to
give 1.21 g of 1-[(1R,2R)-2-(4-fluorophenyl)-2-hydroxy-1-
methyl-3-(1H-1,2,4~-triazol-1-yl)propyl]-3-{4-(1,1,2,2-
tetrafluorpethoxy)phenyl]-2(1H,3H)-imidazolone as colorless
powdery crystals.

lg-NMR (CDCl3) &: 1.20 (3H,d,J=7.2Hz), 4.19
(1H,d,J=14Hz), 4.70 (1H,d,J=14Hz), 4.79 (1H,q,J=7.2Hz),
5.34-5.39 (1H,bs), 5.92 (1H,tt,J=2.8Hz,53Hz), 6.63
(1H,d,J=3Hz), 6.78 (1H,d,J=3Hz), 6.94-7.03 (2H,m), 7.28-

7.39 (4H,m), 7.66 (2H,d,J=9Hz), 7.69 (1H,s), 7.78 (1H,s).

Reference Example 46

In the same manner as in Reference Example 45, 1-

I R
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Starting from1l-[ (IR 2S5)-2-(2,4-dif

epoxy- | -nmet hyl propyl]-4-[14-(1,1, 2,2

phenyl ] - 2, 5- pi per azi nedi one, 1-[ (1R 2R)-2-(2,4-difl uorophe-

nyl ) - 2- hydroxy 1-methyl -3-(IH1,2,4-triazol -1-yl)propyl]-4-
[4-(1,1,2,2-tetrafl uoroet hoxy) phenyl | - 266- peper azi nedi one (Conpound 12)
was obt ai ned. Wi t e powder. 1H NWR (CDC13)[err]: 1.07

3H, d, J=7Hz R4423 (oH 74 Ll 1=l 5. 15
EIH d, J= 14ré§lﬂ 3 z 34L¥mu6k°phén§§32% “2h”°* géﬁé 5%@) 6H§% 6. 82

(2H M, 7.28, ZCZthL&zQBiZ—)l—yl )@(}oﬁyﬁlﬁ —(33+tl,4r1)(2 2,29 A-Het)af DA 1H, s) .
El enent al anaIyS|s for [err] (%9: C51.71, H 3.80, N 12.56
Found (% : ©rbpox4,)pHedyd9,-2N 11 350 - lmldazolone was obtained.

| uor ophenyl - 2, 3-
-tetrafl uoroet hoxy) -

lg-NMR (CDClz) §: 1.20 (3H,d,J=7Hz), 4.20
(1H,d,J=14Hz), 4.41 (2H,t,J=12Hz), 4.68-4.80 (2H,m), 5.42-
5.48 (1H,bs), 6.07 (1H,tt,J=5Hz,53Hz), 6.59 (lH,d,J=3Hz),
6.76 (1H,d,J=3Hz), 6.92-7.04 (2H,m), 7.30-7.39 (4H,m), 7.58

(24,d,J3=9Hz), 7.66 (1H,s), 7.78 (1lH,s).

Reference Example 47

In the same manner as in Reference Example 45, 1-
[(1R,2R)~2~(2,4-difluorophenyl)-2-hydroxy-l-methyl-3-(1lH-
1,2,4-triazol-1-yl)propyl]-3-{4-(1,1,2,2-tetrafluoro-
ethoxy)phenyl]-2(1H,3H)-imidazolone was obtained.

lg-NMR (CDCl3) §: 1.20 (3H,d,J=7Hz), 4.19
(1§,d,J=14Hz), 4.97 (1H,q,J=7Hz), 5.10 (1H,d4,J=14Hz), 5.41-
5.59 (1H,br), 5.93 (1H,tt,J=53Hz,2.8Hz), 6.64 (1H,d,J=3Hz),
6.77 (1H,d,J=3Hz), 6.74—6.87 (2H,m), 7.30 (2H,d,J=9Hz 7.40-

7.56 (1H,m), 7.66 (2H,d,9Hz), 7.74 (1H,s), 7.85 (1lH,s).

Reference Example 48

In the same manner as in Reference Example 45, 1-
[(1R,2R)-2~-(2,4~difluorophenyl)-2-hydroxy-1l-methyl-3-(1H-
1,2,4-triazol~1-yl)propyl]-3-[4-(2,2,3,3-tetrafluoro-
propoxy)phenyl]-2(1H,3H)-imidazolone was obtained.

ly-NMR (CDCl3) 6: 1.20 (3H,d,J=7Hz), 4.20
(1H,d,J=14Hz), 4.37 (2H,t,J=12Hz), 4.94 (1H,q,J=7Hz), 5.09



Wor ki ng Exanple 13 Starting from

1-[(I R 2S)-2-(2, 4-di f| uor ophenyl - 2, 3-

epoxy-1-net hyl propyl ]-4-[4-(2, 2, 3, 3-tetrafl uoro-

propoxy) phenyl ] - 2, 3- pi perazi nedione, 1-[(IR 2R)-2-(2, 4-

di f |1 uorophenyl ) - 2- hydr oxy-1-nmet hyl -3- (6 H 1, 2, 4-tri azol - 1| -
yl)propyl]-4-[4-(2, 2,3, 3-tetrafl uoropropoxy)phenyl]-2,3- piperazi nedi one

(Conpound 14) was obt ai ned. VWi te powder
81 1 34, §= 79- 3690 o62H) |
oa. 27 GOSTEREISISNEI s 0T G=FFERY) 5 J4TE S5 ARH 7.

(2H,d,J=9Hz), 7.42-7.55 (lH,m), 7.57 (2H, d 9Hz), 7.72

(1H,s), 7.85 (1H,s).

Reference Example 49

(2R,3S)-2-(2-Fluorophenyl)-3-methyl-2-(1H-1,2,4-tria-
zol-1l-yl)methyloxirane (1.5 g), 2.66 g of 1-[4-(1,1,2,2-
tetrafluorbethoxy)phenyl]—2(1H,3H)—imidazolone and 0.386 g
of 60% sodium hydride in oil were added to 25 ml of N,N-
dimethylformamide. The mixture was stirred at 80°C for 20
hours. After cooling, the reaction mixture was added to 100
ml of water and extracted with ethyl acetate (50 ml x 2).
The extract was washed with water, dried over anhydrous
magnesium sulfate and then distilled off under reduced
pressure. The residue was purified by silica gel column
chromatography (eluent: hexane/ethyl acetate = 3/2) to give
0.27 g of 1-[(1R,2R)~2~(2-fluorophenyl)-2-hydroxy-1l-methyl-
3-(1H-1,2,4~triazol-1-yl)propyl]-3-[{4-(1,1,2,2-tetrafluoro-
ethoxy)phenyl]-2(1H,3H)-imidazolone as a colorless powder.

Elemental analysis for Cy3HygFgNg503

Calcd (%): C 54.23, H 3.96, N 13.75

Found (%): C 53.83, H 3.99, N 13.56

lH-NMR (CDCl3) §: 1.20 (3H,d,J=7Hz), 4.20
(1H,d,J=14Hz), 5.05 (1H,q,J=7Hz), 5.16 (1H,d,J=14Hz),
5.30-5.41 (1H,br), 5.93 (1H,tt,J=53Hz,2.8Hz), 6.65
(14,d,J=3Hz), 6.81 (1H,d,J=3Hz), 6.98-7.08.(2H,m), 7.18-7.51

(2H,m), 7.30 (2H,d,J=9Hz), 7.70 (2H,d,J=9Hz), 7.73 (1H,s),

This is the replzcemant sheet
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5.24 (I Hd, J=13Hz), 5.27-5.40 (2H,m, 6.06 (1Htt,J=53Hz,5Hz), 6.72-6.83
(2H M, 6.98 (2H,d,J=9Hz), 7.31-7.44 (3H M, 7.78 (1H,s), 7.82 (1H, s).

El emrental anal ysis for C25H23F6N504 Calcd (%9: C52.54, H4.06, N
12. 25 Found (%: C 52.34, H 4.12, N 12.10 Wor ki ng Exampl e 14
Starting from1l-[ (IR 2S)-2-(2, 4-di fl u@dphenyl)-2, 3-

epoxy- | -net hyl propyl]-4-(4-(1,1, 2, 2-tetrafl uoroet hoxy) -

phenyl ] - 2, 3- pi perazi nedi one, 1-[ (1R 2R)-2-(2,4-difl uorophe-

nyl ) - 2-hy - | -3-(I1H1,2,4-triazol-1-yl)propyl]-
4-[4-(1,1?@3§¥té3¢§§ ﬁoroethoxy)phenyl]-2,3-piperazinedione (Conpound 15)
was obt ai ned. Col orl ess powdery crystals 1H NWVR (CDC13)[err]:

1.07 (3H, d, J=7Hed 50 Berlds eS8k 25 0

In the same manner as in Reference Example 20, starting

from (1S)-1-[(2R)-2-(2-fluorophenyl)-2-oxiranyljethanol, the
following compounds were obtained.

1-{(1R,2S)~-2~(2-fluorophenyl)-2,3-epoxy-l-methyl-
propyl]l-3-[4-(2,2,3,3-tetrafluoropropoxy)phenyl]-2(1H,3H)~
imidazolone:

Colorless powdery crystals (recrystallized from diiso-
propyl ether)

mp 118-119°C

ly-wMr (CDCl4) §: 1.37 (3H,d,J=7Hz), 2.72 (1H,d,J=5Hz),
2.81 (1H,d,J=5Hz), 4.36 (2H,tt,J=12Hz,2Hz), 5.12
(14,q,J=7Hz), 6.07 (1H,tt,J=53Hz,5Hz), 6.45(1H,d,J=3Hz),
6.51 (1H,d,J=3Hz), 6.98 (2H,d,J=9Hz), 7.04-7.19 (2H,m),
7.28-7.47 (2H,m), 7.57 (2H,d,J=9Hz).

1-[(1R,2R)-2~(2-fluorophenyl)-2-hydroxy-1l-methyl-3-(1H-
1l,2,4-triazol~1~yl)propylj-3-[{4~(2,2,3,3-tetrafluoro-
propoxy)phenyl]-Z(lH,3H)-imidazoione:

Colorless powdery crystals

Elemental analysis for Cg H;9FgNgO3

Calcd (%): C 55.07, H 4.24, N 13.38

Found (%): C 54.98, H 4.18, N 13.35

lH-NMR (CDCl3) §: 1.20 (3H,d,J=7Hz), 4.21
(1H,d,J=14Hz), 4.37 (2H,t,J=12Hz), 4.95-5.11 (1H,m), 5.15

(1H,d,J=14Hz), 5.34-5.56 (1H,br), 6.07 (lH,tt,J=53Hz,5Hz),

~
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4.10-4.29 (2H, ), 4.40 (I H d,J=15Hz), 5.25 (2H,d, J=15Hz), 5.25-5.40
(2H, ), 5.93 (I H tt,J=53Hz, 3Hz), 6.73-6.84 (2H ), 7.28 (2H, d, J=9Hz)
7.30-7.42 (IH, M, 7.44 (2H d,J=9Hz), 7.79 (IHs), 7.82 (1H s).

El enrental analysis for [err]5H20 Calcd (%9: C 50.89, H3.91, N 12.36
Found (%: C 51.13, H 4.07, N 12.45 69 np 174-175[err]C
82 Wor ki ng Exanpl e 15 (Met hod A)

6.59 (1H,d,J=3Hz), 6.76 (1H,d,J=3Hz), 6.97-7.07 (2H,m), 7.01
(2H,d,J=9Hz), 7.17-7.29 (1H,m), 7.44-7.52 (1H,m), 7.59

(2H,d,J5=9Hz), 7.72 (1lH,s), 7.82 (1lH,s).

Reference Example 51

In the same manner as in Reference Example 1, starting
from 2-(2-fluorophenyl)-2-[(1R)-1-(3,4,5,6-tetrahydro-2H~
pyran-2-yl)oxyethyl Joxirane (synthesized by'the method
described in EP 0548553A), (1R)-1-[2-(2-fluorophenyl)-2-
oxiranyl] ethanol was obtained. To a solution of this
product (34.77 g) in tetrahydrofuran (600 ml) were added,
with ice cooling, 127.21 g of triphenyl phosphine, 102.88 g
of 3,5-dinitrobenzoic acid and 84.47g of diethyl azodicar-
boxylate, and the resulting mixture was stirred at room
temperature for 7 hours under an atmosphere of argon. To
the reaction solution were added 600 ml of ethyl acetate,
100 ml of diisopropyl ether and 800 ml of water to fraction-
ate and the aqueous layer was extracted with ethyl acetate
(600 ml, 400 ml). The organic layers were combined, washed
with water and a saturated aqueous solution of sodium chlo-
ride successively, then dried over anhydrous magnesium
sulfate and concentrated. The residue was purified by
silica gel column chromatography (eluent: hexane/ethyl
acetate = 5/1) to give 23.15 g of [(1S)-1-[(2R)-2-(2-fluoro-
phenyl)-2-oxiranyl)ethyl] 3,5-dinitrobenzoate as colorless
needles.

lp-NMR (CDCly) §: 1.47 (3H,d,J=7Hz), 2.97 (lH,d,J=5Hz),
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In the same manner as in Wrking Exanple 1, starting from

1-[(I R 2R) - 2- (2-f |l uor ophenyl ) - 2- hydr oxy- 1- net hyl - 3-
(IH1,2,4-triazol-1-yl)propyl]-3-[4-(1,1, 2,2-tetrafl uoro-

et hoxy) phenyl ]-2(1 H, 3H) -i m dazol one, 1-[(1R 2R)-2-(2-fl uoro-

phenyl) - 2- hydroxy-1-nethyl -3- (1 H 1, 2, 4driazol -1-yl ) propyl 3- _
3-14-(1,1, 2, 2-tetrafl uoroet hoxy) phenyl ] -2-i m dazol i di none (Conpound 16)

was obt ai ned. _ (Met hod B) In the same manner as in Wrking
Exanpl e 3, 3sbar tinga, 5eenkl; [ 61832 u7 q3aenexy -, 27( 22uasonhenyl)) - 19-.od hyl -
propyl]-3-(4-(1,1,2,2-tetraf|uoroethoxy phenyl']-2-im dazoli- dinone,

1-[ (IR 2R) ¢ 28(a; ferEgphenyl) (2uhydoeryzl)-. net h-

yl-3-(IH1,2,4-triazol-1-yl)propyl]-3-[4-(1,1, 2,2-tetra-

f1 uor oet hoxy) ph®hyk] p2edntcdaz aki.dilngnewa€odpesod ved) iwasd 0 btlaiafednetha-
nol and, with ice cooling, 146.5 ml of 1N sodium hydroxide
was added thereto. The reaction solution was stirred at
room temperature for one hour. To the reaction solution was
added 85.5 ml of 1N hydrochloric acid and the solvent was
distilled off under reduced pressure. Ethyl acetate (500
ml) and water (500 ml) were added to the residue to frac-
tionate. The organic layer was washed with water and a
saturated aqueous solution of sodium chloride successively,
then dried over anhydrous magnesium sulfate and concentrat-
ed. The residue was purified by silica gel column chroma-
tbgraphy (eluent: hexane/ethyl acetate = 3/1) to give 10.76
g of (1S)-1-[{(2R)-2-(2-fluorophenyl)-2-oxiranyl]ethanol as a
colorless oily substance. This product was identical with

the compound obtained in Reference Example 42.

Reference Example 52

60% Sodium hydride in oil (2.4 g) was added portion-
wise to a stirfed solution of 1-[{4-(1,1,2,2-tetrafluoro-
ethoxy)phenyl]-2(1H,3H)-imidazolone (16.6 g) and the result-
ing mixture was stirred for 30 minutes at room temperature.
(2R,35)-2-(2,4~Difluorophenyl)-3-methyl-2-(1H~1,2,4~
triazol-l-yl)methyloxirane (10 g) was added and the mixture
was stirred at 80°C for 20 hours. After cooling, the mix-

ture was concentrated into a volume of about 50 ml under
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Col orl ess needl es. 1H- NMR (CDC13) [err]: 1.06 (3H,d,J=7.OHz),
3.68-4.05 (4H nm, 4.51 (I H dJ=14.4Hz), 4.65-4.80 (IH m, 5.15
(1H,d, J=14.4Hz), 5.25 (I Hbr), 5.91 (IHtt,J=53.2Hz, 3Hz), 6.95-7.63

(8H m, 7.74 (1H,;s), 7.82 (1H, s). El enmental analysis for [err]
Calcd (%: C54.01, H4.34, N 13.69 71 Found (%: C 53.96, H 4.48, N
13. 69 _ 83 Wor ki ng Exanple 16
(Met hod A)

reduced pressure and diluted ice-water (400 ml) and ethyl
acetate (500 ml). The ethyl acetate layer was separated,
washed with a 10 % aqueous phosphoric acid solution (400 ml)
and an aqueous solution of sodium chloride (400 ml x 2)
successively and dried over anhydrous magnesium sulfate.

The solvent was distilled off under reduced pressure and the
residue was purified by silica gel column chromatography
(eluent: hexane/ethyl acetate = 1/1 to 2/1) to give 1-
[(1R,2R)-2-(2,4~difluorophenyl)-2-hydroxy-l-methyl-3-(1H~
1,2,4—tria201-1—yl)propyl]—3-[4-(l,l,2,2-tetrafluoro—
ethoxy)phenyl]-2(1H,3H)-imidazolone (7.56 g) as an oily
sﬁbstance, which was identical with the compound obtained in

the Reference Example 47.

Working Example 1

1-[(1R,2R)-2-(2,4~-Difluorophenyl)-2-hydroxy~l-methyl-3-
(1H-1,2,4-triazol-1-yl)propyl]-3-(4-trifluoromethoxyphenyl)-
2(1H,3H)-imidazolone (100 mg) obtained in Reference Example
22 was dissolved in 10 ml of acetic acid, 50 mg of 10%
palladium-carbon was added thereto and the mixture was
stirred under an atmosphere of hydrogen at room temperature
for eight hours. .The catalyst was filtered off and the
filtrate was concentrafed. The residue was purified by
silica gel column chromatography (eluent: hexane/ethyl
acetate = 1/5) to give 66 mg of 1-[(1lR,2R)-2-(2,4-difluoro-
phenyl)-2-hydroxy-1—methyl-3—(lH-l,2,4—triazol—l—yl)propyl]—
3-(4-trifluoromethoxyphenyl)-2-imidazolidinone (Compound 1)

+
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n the same manner as in Wrking Exanple 1, starting from

-[(IR 2R) - 2- (2-fl uorophenyl ) - 2- hydr oxy- 1- net hyl -

| H1,2,4-triazol-1-yl)propyl]-3-[4-(2,2,3,3-tetrafl uoro-

ropoxy) phenyl]1-2(1 H, 3H)-i m dazol one, 1-[(IR 2R)-2-(2-fl uo-

ophenyl ) - 2- hydroxy-1 -nmethyl -3- (1 H 1, Z24-tri azol -1 -yl ) pro-
pyl]-3-[4-(2,2,3,3-tetrafl uoropropoxy) phenyl ] -2-im dazolidi- none
(Conpound 17) was obt ai ned. (thhod B) In the same manner as
VWor ki ng Ex e t ro

1-[ (IR 28)@% (-%Io(?; ‘-ﬁq%zgﬁLor%np eny ?0 S%rgflﬁ;)ll' >-10

propyl ] - 3- {fln (&; £=§43zﬂ1§ raély@rﬁpﬁoww)phsaywaz i(mudagoh-, 31i dizmgne,
l-[ (IR 2R)- (2 quoropheny ydroxy 1- net

3- (I H1,2,d;5£9mzp) -1: 32 ) Progy| 1u7m) 4- (268, @23 tegeaHz), 7.76 (1H,s),
fl uoropropoxy) phenyl ] -2-i m dazol i di none (Conpound 17) was obt ai ned.
7.88 (1lH,s).

!
1
(
P
i

Working Example 2

In the same manner as in Working Example 1, starting
from 1-[(1R,2R)-2-(2,4-difluorophenyl)-2-hydroxy-l-methyl-
3-(1H-1,2,4-triazol-1-yl)propyl]-3~-(2,4-difluorophenyl)-
2(1H,3H)-imidazolone, 1-[(1R,2R)-2-(2,4-difluorophenyl)-2-
hydroxy-l-methyl-3-(1H-1,2,4-triazol-1-yl)propyl]-3-(2,4-
difluorophenyl)-2-imidazolidinone (Compound 2) was obtained.

Colorless powder.

1-NMR (cpClsy) &: 1.07 (3H,d,J=7Hz), 3.65-4.05 (4H,m),
4.55 (1H,d,J=14.2Hz), 4.45-4.65 (1H,m), 5.10 |
(1H,d,J=14.2Hz), 5.60 (lH,br), 6.68-7.02 (4H,m), 7.36-7.68

(2H,m), 7.76 (lH,s), 7.93 (1H,s).

Working Example 3

A mixture of 0.41 g of 1H-1,2,4~-triazole, 0.19 g of 60%
sodium hydride in oil and 12 ml of dimethylformamide was
stirred at room temperature for 20 minutes, 0.85 g of 1-
[(1R,28)~2-(2,4~difluorophenyl)-2, 3-epoxy~l-methylpropyl]-
3-(2,4~-difluorophenyl)-2,4-imidazolidinedione obtained in
Reference Example 24 was added thereto and the mixture was
heated at 60°C for four hours. After cooling, 20 ml of

water was added to the reaction solution and the mixture was

This is the replacemant shes!
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Col orl ess powdery crystals. 1H- NWMR (CDC13) [err]: 1.06
(3H,d,J=7.0Hz), 3.66-4.05 (4H,m, 4.33 (2Htt,J=12Hz, 1. 6Hz), 4.52
(IHd,J=14Hz), 4.60-4.77 (1H,m, 5.13 (1Hd,J=14Hz), 5.35 (I H br), 6.07
(1H,tt.J=53Hz, 5Hz), 6.91-7.53 (8H mM, 7.73 (1H,s), 7.83 (1H,s).

El emental analysis for [err] Caled (%9: C 54.86, H 4.60, N 13.33
Found (%: C 54.66, H 4.57, N 13.26

-I—I_IRI1$8I S t(}g éf@é%@é@nﬁftﬁrggtml of ethyl acetate. The extract was

washed with 20 ml of a saturated aqueous solution of sodium
chloride, dried over anhydrous magnesium sulfate and concen-
trated under reduced pressure. The residue was purified by
silica gel chromatography (eluent: hexane/ethyl acetate =
1/2 to 1/5) to give 0.12 g of 1-[(1R,2R)-2-(2,4-difluorophe-
nyl)—2—hydroxy-1-methyl-3-(lH—l,2,4—triazol—l—yl)propyl]-3—
(2,4~-difluorophenyl)-2,4-imidazolidinedione (Compound 3) as
a colorless powder.

li-NMR (CDCl3) §: 1.10 (3H,d,J=7Hz), 4.25 (1H,d,J=
18Hz), 4.41 (1H,d,J=14.2Hz), 4.67 (1H,d,J=18Hz), 4.94 (1H,
dq,J=1.6Hz,J=7Hz), 5.15 (1H,d,J=14.2Hz), 5.35
(1H,d,J=1.6Hz), 6.70~6.84 (2H,m), 6.94-7.06 (2H,m), 7.27-

7.44 (2H,m), 7.80 (1H,s), 7.82 (1H,s).

Working Example 4
(Method A)

In the same manner as in Working Example 1, starting
from 1-[(iR,ZR)-Z-(Z,4-difluorophenyl)-2—hydroxy-l—methyl-
3-(1H-1,2,4~-triazol~-1-yl)propyl-3-(4~-trifluoromethylphenyl)-
2(1H,3H)~-imidazolone, - 1-[ (1R, 2R)-2-(2,4-difluorophenyl)-2-
hydroxy-l-methyl-3~(1H-1,2,4-triazol-1-yl)propyl]-3- (4=
trifluoromethylphenyl)-2-imidazolidinone (Compound 4) was
obtained.-

(Method B)

The same reaction as in Working Example 3 was carried

out using 1-[(1R,28)-2~(2,4-difluorophenyl)~2,3-epoxy-1-

Tois is the replacemant shes!
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84 Wor ki ng Exanpl e 17 In the same manner as in Wrking Exanple 1,
starting from1l-[ (IR 2R)-2-(4-fluorophenyl)-2-hydroxy-I-nethyl - 3-
(IH1,2,4-triazol-1-yl)propyl]-3-[4-(1,1, 2,2-tetrafl uoro-

et hoxy) phenyl ] -2(1H, 3H) -i m dazol one, 1-[ (IR 2R)-2-(4-fl uoro-

phenyl ) -2-hydroxy-|-nmethyl-3-(1H1,2,44riazol -1-yl)propyl]-

3-14-(1,1, 2, 2-tetrafl uoroet hoxy) phenyl ] -2-i m dazol i di none (Conpound 18)

106 (an, drawriaggev il oh: (R PV YpReiRidblonry) 2, i Ec Highohel o111
(119 9=1400000 1 o 2 (kb S didd Bhanf1 8235 8 GhbebBL( (2R93R)-2-(2,4-
difluorophenyl)-2-hydroxy-l-methyl-3-(1H-1,2,4-triazol-1-
yl)propyl]-3-(4-trifluoromethylphenyl)-2-imidazolidinone
(Compound 4) as a colorless powder.
Elemental analysis for CyqoHygFgN50,
Calcd (%): C 54.89, H 4.19, N 14.55
Found (%): C 54.72, N 4.19, N 14.29
lg-NMR (CDCl3) §: 1.07 (3H,d,J=7Hz), 3.60-4.12 (4H, m),
4.49 (1H,d,J=14.2Hz), 4.60-4.80 (1H,m), 5.11
(1H,d,J=14.2Hz), 5.36 (1H,br), 6.70-6.85 (2H,m), 7.32-7.48
(1d,m), 7.60 (2H,d,J=8.8Hz), 7.70 (1lH,d,J=8.8Hz), 7.76

(1H,s), 7.85 (1lH,s).

Working Example 5

In the same manner as in Working Example 1, starting
from l-[(1R,2R)—2-(2,4-difluorophenyl)—Zjhydroxy—l—methyl—
3-(1H-1,2,4-triazol~1-yl)propyl]-3-(4-fluorophenyl)-
2(1H,3H)-imidazolone, 1-[(1R,2R)-2-(2,4~difluorophenyl)-2-
hydroxy-l-methyl-3-(1H~1,2,4-triazol-1~yl)propyl]-3-(4-
fluorophenyl)-2~imidazolidinone (Compound 5) wﬁs obtained.

Colorless powdery crystals.

mp 74-78°C (ethyl acetate-hexane)

lg-NMR (CDCl,) §: 1.06 (3H,d,J=7.0Hz), 3.65-3.73 (1H,
m), 3.79-4.00 (3H,m), 4.51 (1H,d,J=14Hz), 4.60 (1lH,m), 5.07
(1H,d,J=14Hz), 5.3-5.7 (1lH,br), 6.71-6.82 (2H,m), 6.99-7.11

(2H,m), 7.36-7.56 (3H,m), 7.74 (1H,s), 7.87 (1H,s).

MR 119 2%n s e . . .
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6.93-7.01 (2H, M, 7.20-7.34 (4H M, 7.58 (2H,d,J=9Hz), 7.65 (IHs), 7.80
(1H,s). El enental analysis for [err] Calcd (%9: C54.01, H
4.34, N 13.69 Found (%: C 53.82, H 4.32, N 13.66 Wor ki nc
Exanpl e 18 In the same manner as in VOrking Exanple 1, starting from

1-[ (I R 2R) - 2- (4-fl uor ophenyl) - 2- hydroxxgg met hyl -
(IH1,2,4-triazol-l-yl)propyl]-3-[4-(2,72, 3, 3- tetrafluoro-
PrODOKYI ey ] SB35 ez s (B8R Bl Mt 1420
pyl]-3-[4- gé 213, 3-tetrafl uoropropoxy) phenyl ] -2- |n1dazoI|d| none
( Conmpound ? s obt ai ned. Col orl ess powdery crystals.

Working Examnlé 6

(Method A)

In the same manner as in Working Example 1, starting
f£rom 1-[ (1R, 2R)—-2-(2,4-difluorophenyl)-2-hydroxy-1l-methyl-
3-(1H-1,2,4-triazol-1-yl)propyl-3-[4-(2,2,3,3-tetrafluoro-
propoxy)phenyl]-2(1H,3H)-imidazolone, 1-{(lR,2R)-2-(2,4-
difluorophenyl)-2-hydroxy-l-methyl-3-(1H-1,2,4-triazol-1-
yl)propyl}-3-[4-(2,2,3,3-tetrafluoropropoxy)phenyl]-2-
imidaéolidinone (Compound 6) was obtained.

(Method B)

In the same manner as in Working Example 3, starting
from 1-[(1R,2S)-2-(2,4-difluorophenyl)-2,3-epoxy~-l-methyl-
propyl]-3-[4-(2,2,3,3~-tetrafluoropropoxy)phenyl]-2-imidazol-
idinone, 1—[(lR,2R)-2-(2,4-difluorophenyl)-Z—hydroxy—l-
methyl-3-(1H-1,2,4-triazol-1-yl)propyl}-3-{4-(2,2,3,3-tetra~
fluoropropoxy)phenyl]-2-imidazolidinone (Compound 6) was
obtained.

Colorless powdery crystals.

lH-NMR (CDCl3) &: 1.06 (3H,d,J=7.0Hz), 3.66-3.73 (LlH,
m), 3.80-3.95 (3H,m), 4.33 (2H,tt;J=12Hz,1.6Hz), 4.52 (1H,
d,J=14.4Hz), 4.5-4.65 (1lH,m), 5.08 (1H,d,J=14.4Hz), 5.45-
5.65 (1H,bxr), 6.06 (1H,tt,J=53Hz,4.8Hz), 6.70-6.83 (2H,m),
6.94 (2H,d4,J=9.2Hz), 7.39-7.54 (1H,m), 7.50 (2H,d,J=9.2Hz),
7.74 (1H,s), 7.88 (1lH,s).
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85 1H NMR (CDC13) 6: 1.06 (3H,d,J=7.2Hz), 3.70-3.93 (4H m),
4.28-4.45 (3H, ), 4.49 (IHd, J=14Hz), 4.72 (lH d,J=14Hz), 5.32-5, 48
(IH bs), 6.07 (IH tt,J=5Hz, 53Hz), 6.93-7.00 (4H, ), 7.30-7.34 (2H, ), 7.50

(2Hd, J=9Hz), 7.66 (IH,s), 7.80 (1H, s). El emrental anal ysis for
C24H24F5N503 Calcd (%: C 54.86, 76 4.60, N 13.33 Found (% : C
54.86, H 4.68, N 12.94 A preferred group of the conmpounds bel ongi ng
to the conpoun ) of_ the resen% invention js exenplified in Table 3
and in Table 4 % taheP DR BERhE %%e%24%a3£6N588

Calcd (%): C 53.04, H 4.27, N 12.89
Found (%): C 53.04, H 4.50, N 12.82
IR (KBr)y pax® 3380, 1690, 1665, 1510, 1485, 1440

(cm‘l).

Working Example 7

(Method A)

In the same manner as in Working Example 1, starting
from 1-[{(1R,2R)-2-(2,4-difluorophenyl)-2-hydroxy-l-methyl-
3-(1H-1,2,4-triazol-1-yl)propyl-3-[4-(1,1,2,2-tetrafluoro-
ethoxy)phenyl]-2(1H,3H)-imidazolone, 1-[(1R,2R)-2-(2,4-
difluorophenyl)-2-hydroxy-1l-methyl-3-(1lH-1,2,4~triazol-1-
yi)propyl]-3—[4-(1,1,2,2-tetrafluoroethoxy)phenyl]—2—imida-
zolidinone (Compound 7) was obtained.

(Method B)

In the same manner as in Working Example 3, starting
from 1-{(1R,28)-2-(2,4~-difluorophenyl)-2,3-epoxy-l-methyl-
propyl]-3-[4-(1,1,2,2-tetrafluoroethoxy)phenyl]~-2-imidazoli-
dinone, 1-[(1R,2R)-2-(2,4-difluorophenyl)-2-hydroxy-1-
methyl-3-(1H-1,2,4-triazol-1-yl)propyl]-3-[4-(1,1,2,2~-
tetrafluoroethoxy)phenyl]-2-imidazolidinone (Compound 15 was
obtained.

Colorless powdery crystals.

lH-NMR (CDC1l3) §: 1.07 (3H,d,J=7Hz), 3.67-3.75 (lH,m),
3.52—4.01 (3H,m), 4.50 (1H,d,J=15Hz), 4.65 (1H,m), 5.10 (1H,

d,J=15Hz), 5.3-5.6 (1H,br), 5.91 (1H,tt,J=53Hz,3.0Hz),

This is the replacemant shee:
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limted thereto. 86

77
6.72-6.83 (2H,m), 7.21 (2H,d,J=9.2Hz), 7.36-7.49 (1lH,m),
7.58 (2H,d,J=9.2Hz), 7.75 (1lH,s), 7.86 (1H,s).
Elemental analysis for C,3H91FeNg03
Caled (%): C 52.18, N 4.00, N 13.23
Found (%): C 52.30, H 3.95, N 13.28

IR (KBr) ynax: 3380, 1680, 1615, 1510, 1480, 1425
(cm'l).

Workinq Example 8-14

In the same manner as in Working Example 3, the following

compounds were obtained.

Working Example 8

Starting from l-[(1R,2S)-2-(2,4—difluo:ophenyl)—2,3-
epoxy-l-methylpropyl]-3-[{4-(2,2,3,3,3-pentafluoropropoxy)~
phenyl]-2-imidazolidinone, 1-[(1R,2R)-2-(2,4-difluorophe-’
nyl)-2-hydroxy-~l-methyl-3-(1H-1,2,4-triazol-1-yl)propyl]-3-
[4-(2,2,3,3,3=pentafluoropropoxy)phenyl]-2-imidazolidinone
(Compound §) was obtained. |

Colorless powder.

lg-NMR (CDCl3) &: 1.06 (3H,d,J=7.2Hz), 3.66-3.73 (1H,
m), 3.79-4.01 (3H,m), 4.41 (2H,t,J=12.4Hz), 4.52
(1H,d,J=14Hz), 4.51-4.68 (1H,m), 5!08 (1H,d,J=14Hz), 5.3-5.8
(lH,bxr), 6.71-6.82 (2H,m), 6.96 (2H,d,J=9.2Hz), 7.37-7.5
(1H,m), 7.51 (2H,d,J=9.2Hz), 7.74 (1H,s), 7.88 (1lH,s).

Elemental analysis for Cy4H;,F7N503

Calcd (%): C 51.34, H 3.95, N 12.47
Found (%): C 51.14, H 3.95, N 12.32

This s the replacenont sheet
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IR (KBr) y pax: 3420, 1690, 1610, 1510, 1480, 1425

(cm‘l).

Working Example § ‘
Starting from 1-{(1R,2S)-2-(2,4-difluorophenyl)-2,3-
epoxy-l-methylpropyl]-3-[4-(2,2,2~trifluoroethoxy)phe-~
nylj]-2-imidazolidinone, 1-[(1R,2R)-2-(2,4-difluorophenyl)-
2-hydroxy-l-methyl-3-(1H-1,2,4~-triazol-1-yl)propyl]-3-(4-
(2,2,2~trifluoroethoxy)phenyl]-2-imidazolidinone (Compound
3) was obtained.
Colorless powdery crystals.
mp 80-83°C (diethyl ether)
lg-NMR (CDCl3) §: 1.06 (3H,d,J=7.2Hz), 3.65-3.74 (1H,
m), 3.79-3.95 (3H,m), 4.34 (2H,q,J=8Hz), 4.52 (1H,d,J=14Hz),
4.5-4.65 (1H,m), 5.08 (1H,d,J=14Hz), 5.4-5.7 (1H,br),l6.71—
6.81L (2H,m), 6.96 (2H,d,J=9.2Hz), 7.38-7.5 (lH,m), 7.50 (2H,
d,J=9.2Hz), 7.74 (l1H,s), 7.88 (1lH,s). '
Elemental analysis for Cy3H,5F5N503
Calcd (%): C 54.01, H 4.34, N 13.69
Found (%): C 53.67, H 4.27, N 13.79
IR (KBr) y pax: 3410, 1690, 1610, 1510, 1480, 1420
(cm‘l).

Working Example 10

Starting from l-~(4~chlorophenyl)-3-[(1R,28)-2-(2,4-
difluorophenyl)-2, 3-epoxy-1l-methylpropyl]-2-imidazolidinone,
1-(4-chlorophenyl)-3-[ (1R, 2R)-2-(2,4~difluorophenyl)}-2-
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[err] 16 2-F 88

Preparation 1 Usi ng the Conpound 7 obtained in Wrking Exanple 7, the
conponents stated bel ow were m xed. The m xture was packed in gelatin
capsul es to obtain capsul es, each of which con-

79

hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyl]-2-imida-
zolidinone (Compound 10) was obtained.
Colorless powdery crystals.
mp 138-139°C (diethyl ether-hexane).
lH-NMR (CDCl3) &: 1.06 (3H,d,J=7.0Hz), 3.64-3.75 (1H,
m), 3.80-4.03 (3H,m), 4.50 (1H,d,J=15Hz), 4.54-4.72 (1H,m),
5.09 (1H,d,Jd=15Hz), 5.3-5.6 (1lH,br), 6.73-6.83 (2H,m), 7.31
(24,d,3=9Hz), 7.35-7.45 (1H,m), 7.52 (2H,d,J=9Hz), 7.75 (1H,
s), 7.86 (1H,s). '
Elemental Analysis for Cy;3HyoClFoNg0y
Calcd (%): C 56.32, H 4.50, N 15.64
Found (%): C 56.35, H 4.36, N 15.93

IR (KBT) y pax: 3400, 1695, 1660, 1618, 1500, 1420, 1270
-1
(cm™").

Working Example 11

Starting from 1-[(1R,2S)-2-(2,4-difluorophenyl)-2,3-
epoxy—l-methylpropyi]—4—[4-(2,2,3,3-tetrafluoropropoxy)-
phenyl]-2,5-piperazinedione, 1-[(1R,2R)-2-(2,4-difluorophe-
nyl)-2-hydroxy-l-methyl-3-(1H~1,2,4-triazol~1-yl)propyl]-4-
[4-(2,2,3,3—tetrafluoropropoxy)phenyl]—2,5—piperazinedi6ne
(Compound 1l1) was obtained.

Colorless powder.

lH-NMR (CDC1l3) 8: 1.07(3H,d,J=7Hz), 4.24-4.52 (6H,m),
4.74 (;H,d,J=18Hz), 5.16 (1H,d,J=14Hz), 5.29 (1H,s), 5.36
(1H,q,J=7Hz), 6.06 (1H,tt,J=53Hz,5Hz), 6.74-6.83 (2H,m),

7.00 (2H,d,J=9Hz), 7.29 (2H,d,J=9Hz), 7.31-7.47 (1H,m), 7.80
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tains the Conpound 7 in an anount of 50 ng. Conpound 7 (obtained in

Wor ki ng Exanpl e 7) 50 ny Lact ose

100 ny Cor nstarch 40 ny

Magnesi um st ear ate 10

Tot al 200 ng Pr epar agpon 2 The Conpound 4 obt ai ned

I n Worki ng Exanple 4 and magne- sium stearate were granulated in an

aqueous so [ o] | g, starch. The resulting product was dried, and
t hen nixegﬂaﬁ$ﬂ’?gb?%stghg)éornstarch. The mi xture was subjected to

conpressi on nol g n obtain bl ontak i N e o] s stated
bel ow. Cﬁﬁ%o H%Phlk%%¥éi§%%6fnfsggki%ghgkaggpg'4}qg@958%2§

(cm~1y.

Working Example 12

Starting from 1-[(1R,2S)-2-(2,4-difluorophenyl-2,3-
epoxy—l-methylpropyl]—4-[4-(1,1,2,2-tetrafluoroethoxy)-.
phenyl]-2,5-piperazinedione, 1-[(1lR,2R)~2-(2,4~difluorophe-
nyl)~-2-hydroxy-l-methyl-3-(1H-1,2,4-triazol-1l-yl)propyl]-4-
[4-(1,1,2,2-tetraf1ﬁoroethoxy)phenyl]—2,5—peperazinedione
(Compound 12) was obtained.

White powder.

lH-NMR (CDCl3) §: 1.07 (3H,d,J=7Hz), 4.25-4.38 (2H,m),
4.45 (2H,s), 4.74 (1lH,d,J=17Hz), 5.15 (1H,d,J=14Hz), 5.30-
5.41 (2H,m), 5.92 (1H,tt,J=53Hz,3Hz), 6.73-6.82 (2H,m), 7.28
(24,d,J=9Hz), 7.30-7.45 (3H,m), 7.79 (1H,s), 7.82 (1lH,s).

Elemental analysis for Cq4H51FgNg0y

Calced (%): C 51.71, H 3.80, N 12.56

Found (%): C 51.54, H 3.79, N 12.56

Working Example 13

Starting from i-[(1R,28)-2—(2,4-difluorophenyl¥2,3-
epoxy-l-methylpropyl}-4-[4-(2,2,3,3-tetrafluoro-
propoxy)phenyl]-2,3-piperazinedione, 1-[(1R,23)—2-(2,4-.
difluorophenyl)-2-hydroxy-l-methyl-3-(1H-1,2,4~-triazol-1-
yl)propyl]-4-[4-(2,2,3,3-tetrafluoropropoxy)phenyl}-2,3-
piperazinedione (Compound 14) was obtained.

White powder

This is the repiacemont sheet
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Lact ose 65 ng Cornstarch

30 ny Sol ubl e starch 35 ngy
Magnesi um st ear ate 20 ny
Tot al 200 ny . Evaluation of the antifungal activities of

t he conpound of the present inventiongyas conducted by the follow ng
nmet hod: a sheet of filter paper disc (manufactured by Toyo
89 Seisakusho, 8 mmin dianeter) soaked in a 1000 [err]g/m solu- tion of

a conpound of thezpnasetpdypnst on. 6N [BkI@NPL7TMAS, 3.79-3.90 (2H,m),
4.04-4.27 (2H,m), 4.36 (2H,t,J=12Hz), 4.39 (1lH,d,J=13Hz),
5.24 (1H,d,J=13Hz), 5.27-5.40 (2H,m), 6.06
(1H,tt,J=53Hz,5Hz), 6.72-6.83 (2H,m), 6.98 (2H,d,J=9Hz),
7.31-7.44 (3H,m), 7.78 (1lH,s), 7.82 (1lH,s).
Elemental analysis for CogHp3FgNgOy4
Calcd (%): C 52.54, H 4.06, N 12.25

Found (%): C 52.34, H 4.12, N 12.10

Working Example 14

Starting from 1l-[(1lR,2S)-2-(2,4-difluorophenyl)-2,3-
epoxy-l-methylpropyl]-4-[4-(1,1,2,2-tetrafluoroethoxy)-
phenyl]—z,3—piperazinedione, 1-[(1R,2R)~2-(2,4—difluorophe—
nyl)-2-hydroxy-l-methyl-3-(1H-1,2,4-triazol-1-yl)propyl]-
4-[4~-(1,1,2,2~tetrafluoroethoxy)phenyl]-2,3-piperazinedione
(Compound 15) was obtained.

Colorless powdery crystals

lg-NMR (CDCl3) §: 1.07 (3H,d,J=7Hz), 3.78-3.98 (2H,m),
4.10-4.29 (2H,m), 4.40 (1H,d,J=15Hz), 5.25 (2H,d,J=15Hz),
5.25-5.40 (2H,m), 5.93 (1H,tt,J=53Hz,3Hz), 6.73-6.84 (2H,m),
7.28 (2H,d,J=9Hz), 7.30-7.42 (1H,m), 7.44 (2H,d,J=9Hz), 7.79
(1H,s), 7.82 (1H,s).

Elemental analysis for Cg4Ho1FgNgOy » 0.5H50

Calcd (%): C 50.89, H 3.91, N 12.36

Found (%): C 51.13, H 4.07, N 12.45

mp 174-175°C
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pl aced on an agar plate containing various fungi, which was incubated at
28 [err]C for two days, and the dianeter of the growth inhibition zone
around the filter paper disc was neasured. The follow ng culture nedia
were used: A yeast nitrogen base agar nmedium (pH 7.0) B: peptone-yeast
extract-glucose agar medium (pH 7.0) g5 The antifungal spectra of the
conpounds of the present invention are shown in Table 5. :

?Lﬁ;eter o;eg{qmggkin% Examile 15 inhibitioncgghi
cpd. 2 cpd. 4 (Method A)

In the same manner as in Working Example 1, starting
from 1-{(1R,2R)-2-(2-fluorophenyl)-2-hydroxy~1l-methyl-3-
(1H-1,2,4-triazol-1-yl)propyl]-3-[4-(1,1,2,2-tetrafluoro-
ethoxy)phenyl]-2(1H,3H)~-imidazolone, 1-[(1R,2R)-2-(2-fluoro-
phenyl)-2-hydroxy-l-methyl-3-(1H-1,2,4-triazol-1-yl)propyl]-
3-14-(1,1,2,2-tetrafluoroethoxy)phenyl]-2-imidazolidinone
(Compound 16) was obtained.

(Method B)

In the same manner as in Working Example 3, starting
from 1-[(1R,2S)~2,3-epoxy-2-(2-fluorophenyl)-l-methyl-
propyl]-3-[4-(1,1,2,2~tetrafluorocethoxy)phenyl]-2-inidazoli-
dinone, 1-[(1R,2R)-2~(2-fluorophenyl)-2-hydroxy-1-meth-
yl-3-(1H-1,2,4-triazol-1-yl)propyl]-3-[4-(1,1,2,2-tetra-
fluoroethoxy)phenyl ]-2-imidazolidinone (Compound 16) was
obtainéd.

Colorless needles.

lu-NMR (CDCl3) 6: 1.06 (3H,d,J=7.0Hz), 3.68-4.05
(4H,m), 4.51 (1H,d,J=14.4Hz), 4.65-4.80 (lH,m), 5.15
(lH,d,J¥14.4Hz), 5.25 (1H,br), 5.91 (1H,tt,J3=53.2Hz,3Hz),
6.95-7.63 (8H,m), 7.74 (1H,s), 7.82 (1lH,s).

Elemental analysis for Cy3Hy,;FgNgO3

Calcd (%): C 54.01, H 4.34, N 13.69

Found (%): C 53.96, H 4.48, N 13.69
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ndi da al bi cans A 36 4 5 4 1 Il FOO 5
3 Candida utilisA 25 29 31 I FO
0 6 19 Aspergillus niger A 2 4 2 7 2 6
IFO 4 0 6 6 Aspergillus fum gatus A 31 30 34
| FO 6344 Cryptococcus neof or mans 83 A 27 31 29
| FOO 4 1 0 Trichophyton. rubrum B 4 7 50 4 3
| FO5 4 6 7 TrusHophytPRafBDéagsophyt es B 4 8 4 0 39
|FO 7522 M crosporum gypseum B 4 9 41 4 2
|FO 6076 (Method A)

In the same manner as in Working Example 1, starting
from 1-[(lR,2R)-2-(2—fluorophenyl)—2—hydroxy-l—methyl-3-
(1H-1,2,4-triazol-1-yl)propyl]-3-(4-(2,2,3,3~-tetrafluoro-
propoxy)phenyl]-2(1H,3H)-imidazolone, 1-[(1R,2R)-2-(2-fluo-
rophenyl)-2-hydroxy-l-methyl-3-(1H-1,2,4-triazol-1-yl)pro-
pyl]-3-[4-(2,2,3,3-tetrafluoropropoxy)phenyl]~2-imidazolidi-
none (Compound 17) was obtained.

(Method B)

In the same manner as in Working Example 3, starting
from 1-[(1R,2S)~-2,3-epoxy-2-(2~-fluorophenyl)-l-methyl-
propyl]-3-[(4-(2,2,3,3-tetrafluoropropoxy)phenyl]~-2-imidazol-
idinone, 1-[(1R,2R)-2-(2-fluorophenyl)-2-hydroxy-l-methyl-
3-(lﬁ-l,2,4~triazol—1—y1)propyl]—3—[4—(2,2,3,3—tetra-
fluoropropoxy)phenyl]-2-imidazolidinone (Compound 17) was
obtained.

Colorless powdery crystals.

lH-NMR (CDCl3) §: 1.06 (3H,d,J=7.0Hz), 3.66-4.05
(4H,m), 4.33 (2H,tt,J=12Hz,1.6Hz), 4.52 (1lH,d,J=14Hz),
4.60-4.77 (1H,m), 5.13 (1H,d,J=14Hz), 5.35 (1H,br), 6.07
(1H,tt.J=53Hz,5Hz), 6.91-7.53 (8H,m), 7.73 (1H,s), 7.83
(1H,s). |

Elemental analysis for Cp4Hy4FgNgO3

Calcd (%): C 54.86, H 4.60, N 13.33

Found (%): C 54.66, H 4.57, N 13.26
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91 The antifungal activities of the conpound of the present

I nvention agai nst Candi da al bi cans are shown in Table 6. (Tabl e 6]

D ameter of growth-inhibition zone (mm cpd. No. Candi da
al bi cans | FO 0583. cpd. No. (Medium A, 28[err] , two-day
culture) 3 84 41 5

47

Working Example 17

In the same manner as in Working Example 1, starting
from 1-[(1lR,2R)-2-~(4-fluorophenyl)-2-hydroxy-l-methyl-3-
(1H-1,2,4-triazol-1-yl)propyl]-3-(4-(1,1,2,2~tetrafluoro-
ethoxy)phenyl]-2(1H,3H)-imidazolone, 1-[(1lR,2R)-2-(4-fluoro-
phenyl)-2-hydroxy-l-methyl-3-(1H-1,2,4-triazol-1-yl)propyl]-
3-[4~(1,1,2,2-tetrafluoroethoxy)phenyl]-2-imidazolidinone
(Compound 18) was obtained.

Colorless powdery crystals.

lu-NMR (CDCl3) 6: 1.06 (3H,d,J=7.2Hz), 3.69-4.02
(4H,m), 4.42 (1H,q,J=7.2Hz), 4.48 (1H,d,J=14Hz), 4.72
(1H,d,J=14Hz), 5.22-5.39 (1H,bs), 5.91 (1H,tt.J=2.4Hz,53Hz),
6.93-7.01 (2H,m), 7.20-7.34 (4H,m), 7.58 (2H,d,J=9Hz), 7.65
(1H,s), 7.80 (1H,s).

Elemental analysis for Cy3Hy,F5NgO3

Calcd (%): C 54.01, H 4.34, N 13.69

Found (%): C 53.82, H 4.32, N 13.66

Working Example 18

In the same manner as in Working Example 1, starting
from 1-[(1R,2R)~2-(4-fluorophenyl)-2-hydroxy-l-methyl-3-
(1H-1,2,4~-triazol-1-yl)propyl]-3-[4-(2,2,3,3-tetrafluoro-

- propoxy)phenyl]-2(1H,3H)-imidazolone, 1-[(1lR,2R)-2-~(4-fluo-
rophenyl)—2-hydroxy—l—methyl-3—(lH—l,2,4-triazol-1-yl)pro—
pyl]-3-[4-(2,2,3,3-tetrafluoropropoxy)phenyl]~2-imidazolidi-
none (Compound 19) was obtained.

Colorless powdery crystals.

This is the replasemant eheet
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ly-wMR (CDCl3) &: 1.06 (3H,d,J=7.2Hz), 3.70-3.93
(4H,m), 4.28-4.45 (3H,m), 4.49 (1H,d,J=14Hz), 4.72
(1H,d,J=14Hz), 5.32-5.48 (1H,bs), 6.07 (1H,tt,J=5Hz,53Hz),
6.93-7.00 (4H,m), 7.30-7.34 (2H,m), 7.50 (2H,d,J=9Hz), 7.66
(1H,s), 7.80 (1H,s).

Elemehtal analysis for Cy4H9yFgN503

Calcd (%): C 54.86, H 4.60, N 13.33

Found (%): C 54.86, H 4.68, N 12.94

A preferred group of the compounds belonging to the
compound (I) of the present invention is exemplified in
Table 3 and in Table 4 though the present invention is not

limited thereto.
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r~ AXISof ,;4ro0j!4,3W,;",t, M 92
The protective effects of the conpound of the present invention against
the experinental infection in mce are shown in the follow ng Tables 7 and
8. Test Method: Five-week-old Crj:CDF1 mice were inoculat- ed with
the m ninum | et hal dose of Candi da al bi ggns TA i ntravenousl y. The test
conpound was suspended in a solu- tion~“of 0.2% or 0.5% sodi um

car boxynet h¥l gil | y,ose (CMC). The suspensi on was adm ni stered orally once
i mredi atel{l & iInf ecti on. The acHOvi CHawas expressed in terns of

N\ b
( -—CHz— —CH—A
] (R )I (R)

cpd. No. -X -A

L 2, 4-F, @- OCF3
2 2.4 @
\_/

3 92, 4-F, @
4 2. 4-F,
o —NiN@CFS
-/
0
5 2, 4-F. J @_
-NT N F
_ | \_/
5 24t N/ﬁ\N@ H
- OCH2CF2 CF2H
| _/ 2

o

N2 N @OCFZCFZH
_/

8 2. 4-F, —N/ﬁ\w —@»ocmcn CF3
_/

_8_ 2 4-F, —N N@OCHz CF3
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ED50 val ues cal cul ated by the Reed and Muench nethod from the survival

rate 7 days after infection. [Table 7] cpd. No.
ED[err] (mg/ kg)P. 0. (0. 2% CMC) 1 1.4
3 2.0 4 0. 65 7
0. 65 8 2.0 9 0. 65
10 [Table 148 P.O oral 8dninistration

cpd. No. -X —-A

I A
Q ’ .
11 2, 4-F, “N?—_\N —@-om 2CF2CF2H
113 \_40
Q
12 2 4°F, ‘NhN @'OCFzCFzH
—
Q
3 2.4 -N?—\N —@»ocm
. O\__éo
= Z 4t 'N%ﬁ-@ocmc& CFaH
N/
= 24T “:7—/{1 —@-ochcr:w
' ./
16 2 —F P&
"N\__/N@och CF2H
17 2—F P - |
“N\—/N @OCHzCFz CF2H
18 4-F P
"N\_}‘ @OCFz CF2H
9 4-F X
"N\J‘@ocmcmm
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93
6

2.
16

8

[ Tabl e 8] cpd. No. ED[err]o(My/ Ag) P. O (0.5% CVO)
7 0.35

0.71 12
14 2.8 15 2.0
0.35 17 0. 65
88

Preparation 1

Using the Compound 7 obtained in Working Example 7, the
components stated below were mixed. The mixture was packed
in gelatin capsules to obtain capsules, each of which con-

tains the Compound 7 in an amount of 50 mg.

Compound 7 (obtained in Working Example 7) 50 mng
Lactose 100 mg
Cornstarch 40 mg
Magnesium stearate : 10 mg
Total 200 mg

Preparation 2

The Compound 4 obtained in Working Example 4 and magne-
sium stearate were granulated in an aqueous solution of
solubie starch. The resulting product was dried, and then
mixed with lactose and cornstarch. The mixture was subjected
to compression moldiné to obtain a tablet containing the

components stated below.

Compound 4 (obtained in Working Example 4) 50 mg
Lactose 65 mg
Cornstarch ' 30 mg
Soluble starch 35 mg
Magnesium stearate 20 nmg
Total 200 mg

Evaluation of the antifungal activities of the compound
of the present invention was conducted by the following

method: a sheet of filter paper disc (manufactured by Toyo

Tilg is the raincemant shees



18 0. 35 19 0.77 The protective
effects of the conpound of fornmula (VI), which is a starting conpound of
the present invention, against the experinmental infection in mce are
shown in the follow ng Table 9. Test Method: Five-week-old Crj: CDF,
mce were inoculat- ed with the ninin@ | et hal dose of Candi da al bicans TA
I ntravenously. The test conpound was suspended in a solu- tion of 0.5%

sod um car BOXYEBLINLG®! b UhRSPn( BMEherel§PsoiHERCER' 87108 ROV’ Bhi0e
tion of a compound of the present invention in methanol was
placed on an agar plate containing various fungi, which was
incubated at 28 °C for two days, and the diameter of the
growth inhibition zone around the filter paper disc was
measured. The following culture media were used:
A: yeast nitrogen base agar medium (pH 7.0)
B: peptone-yeast extract-glucose agar medium (pH 7.0)

The antifungal spectra of the compounds of the present

invention are shown in Table 5.

This is the reptacement sheet
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94 infection. The activity was expressed in terns of ED50 val ues
cal cul ated by the Reed and Muench nethod fromthe survival rate 7 days

after infection. [ Tabl e 9] [err] Ref. Ex. No. X A
EQy err] (mg/ kg) P. O.
[Table 5] 20
e Diameter of growth
‘ . 21 ichibition zone  (mm)
Test microorganism g
=l cpd.l | cpd.2 | cpd.4

Candida albicans A 36 45 41
IFO 0583

Candida utilis A 25 29 31
IFO 0619

| Aspergillus niger Al 24 27 26
IFO 4066

Aspergillus fumigatus Al 31 30 34

IFO 6344

Cryptococcus neoformans A 27 31 29
IFO 0410

Trichophyton rubrum B 47 50 | 43
IFO 5467

Trichophyton mentagrophytes | B 48 40 | 38 9.
IFO 7522

Microsporum gypseum B 49 41 492
IFO 6076

This is the replacement sheet
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The antifungal activities of the compound of the

present invention against Candida albicans are shown in

Table 6.
[Table 6]
Diameter of growth-inhibition zone (nim)
cpd. No. (Megziiﬁgri:.a Zgl'gif:artlvsvo—tligg 2?1?3&1‘53)
3 41
3 47
6 36
X 35
8 28
3 41
10 42
11 31

Mt e Rbe i} sy Jou, .
This is the raviacermem shee:
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95 The conmpound of the present invention or a salt thereof exhibits
excel l ent antifungal activities. The conpound of the present invention or
a salt thereof is useful for pre- vention and therapy of infections of
mammal s as an anti- fungal agent. In addition, the conpound of the present
I nvention can be al so used as an antifgfgal agent for agri- cultural use.

The protective effects of the compound of the present
invention against the experimental infection in mice are
shown in the following Tables 7 and 8.

Test Method: Five-week-old Crj:CDF; mice were inoculat-
ed with the minimum lethal dose of Candida albicans TA
intravenously. The test compound was suspended in a solu-
tion of 0.2% or 0.5% sodium carboxymethylcellulose (CMC).
The suspension'was'administered orally once immediately
after infection. The activity was expreééed in terms of
EDgg values calculated by the Reed and Muench method from

the survival rate 7 days after infection.

[Table 7]

cpd. No.  EDsome/keP.0. 0.2 (i)

1 1.4
3 2.0
4 . 0. 65
7 | 0. 65
8 2.0
3 0. 65
10 1.8

P.0. oral administration

o "—. .
Tiils i3 the rariane:

et ghees



1. A conpound represented by the forrmula (I): J[err] , Wherein Ar
I's an optionally-substituted phenyl group; and R2 are, the sane or
different, a hydrogen atomor a |ower alkyl group, or [err] and R2 may
combi ne together to form a lower alkylene group; [err] is a hydrogen atom
or an acyl group; Y is a nitrogen atogmor a met hi ne group; and Ais an
optional |l y-substituted saturated cycliC am de group bonded through a first

nitrogen atom_ _or_a salt thereof.
[Table 8]

cpd. No. E Dso(mg/ke)P. 0. (0.5% CMC)
I3 0.71
7 0.35
12 2.8
14 2.8
15 2.0
16 | 0.35
17 065
18 0.35
19 : 0.77

The protective effecté of the compound of formula (VI),
which is a starting compound of the present invention,
against the experimental infection in mice are shown in the
following Table 9.

Test Method: Five-week-old Crj:CDF; mice were inoculat-
ed with the minimum lethal dose of Candida albicans TA
intravenously. The test compound was suspended in a solu-
tion of 0.5% sodium carboxymethylcellulose (CMC). The .

suspension was administered orally once immediately after

This is the replacement sheet



2. A conpound of claim1 in which one of [err] and [err] is a hydrogen

atom and another is a | ower al kyl group. 3. A conmpound of claim1l in
which Y is a nitrogen atom 4. A compound of claiml1l in which Ar is a
hal ogen- substi- tuted phenyl group. 5. A conpound of claim4 in which Ar

is a phenyl group substituted with 1 g4 2 fluorine atomns. 6. A conpound
of claim1l in which Ais a five- or

infection. The activity was expressed in terms of EDgg
values calculated by the Reed and Muench method from the

survival rate 7 days after infection.

[Table 9]
HO (l:Hs
( z—c CH—A’
N (R)
X
Ref. Ex. No. X A E Dso(mg/ke)P. 0.

B S
4% ~ 4-F -N N—@OCF2CF2H 0.18
46 4-F ~— j\N@OCHZCFZCFZH 0.32
e/

0

49 2—F —N*N@ocmm 0.18
I

50 2—F —N N@OCHzCFzCFzH 0.32
—y
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si x-menbered saturated cyclic am de group. 7. A conpound of claim1l1 in
which Ais a saturated cyclic am de group having a second nitrogen atomin

the ring. 8. A conmpound of claim7 in which the second nitrogen atom of
the saturated cyclic amde group is attached to a sub- stituent. 9. A
conmpound of claiml1l in which Ais a 3-s§ﬁstituted

phenyl - 2- oxo- | -i m dazol i di nyl group of e fornmul a: [err] , Wherein

[err] is a substituted phenyl group. 10. A compound of claiml in which A
is a 4-substitut®e compound of the present invention or a salt thereof

exhibits excellent antifungal activities. The compound of
the present invention or a salt thereof is useful for pre-~
vention and therapy of infections of mammals as an anti-
fungal agent. 1In addition, the compound of the present
invention can be also used as an antifungal agent for agri-

cultural use.

This is the replacemant sheet



-2, 5-di oxo- 1 -pi perazinyl group of the fornmula: [err] ,
wherein R5 has the sane neaning of [err] 11. A conpound of claim1 in
which Ais a saturated cyclic amde group substituted with a substituted
group having 1 or 2 substituents selected fromthe group consist-

o6 00y IIIH i

What we claimed is:

1. A compound represented by the formula (I):

O R
Y |
\7 N— CHz—C—C—A (I
N:/ l I
R
; wherein Ar is an optionally-substituted phenyl group; Rl
and R2 are, the same or different, a hydrogen atom or a
lower alkyl group, or Rl and R2 may combine together to form
a lower alkylene group; R3 is a hydrogen atom or an acyl
group; Y is a nitrogen atom or a methine group; and A is an
optionally-substituted saturated cyclic amide group bonded
through a first nitrogen atom,

or a salt thereof.

2. A compound of claim 1 in which one of Rl and R? is a

hydrogen atom and another is a lower alkyl group.
3. A compound of claim 1 in which Y is a nitrogen atom.

4. A compound of claim 1 in which Ar is a halogen-substi-

tuted phenyl group.

5. A compound of claim 4 in which Ar is a phenyl group

substituted with 1 or 2 fluorine atoms.

6. A compound of claim 1 in which A is a five- or

Vnis is the replacemeant sheet
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i ng of a hal n atom "a hal ogenated [err] al kyl group and a hal ogenated
[err] al ko?{”ﬁ lﬂﬂ”’ conpound of claim 1l in which the substituent

of the subs yﬂ@iyl roup is a fluorine atom a fluorinated | ower

al kyl group or a 1 Jbrisnak€d | ower al koxy group. 13. A process for
preparing a conpound of the fornula (Ié as defined in claiml or a salt

t hereof which conprises reacting conpound represented by the formula
é:gﬁb. [erriix-memberéd“@§£&£2téﬁ E?c??cogﬁkggaQEXh%qutltUted phenyl

7. A compound of claim 1 in which A is a saturated cyclic

amide group having a second nitrogen atom in the ring.

8. A compound of claim 7 in which the second nitrogen atom
of the saturated cyclic amide group is attached to a sub-

stituent.

9. A compound of claim 1 in which A is a 3-substituted

phenyl-2-oxo-l-imidazolidinyl group of the formula:

——'—N/U\N— R*
|

; Wherein R* is a substituted phenyl group.

10. A compound of claim 1 in which A is a 4-substituted

phenyl-2,5~dioxo-1l-piperazinyl group of the formula:

O
N _.
{ NI
—N N—R

N
O
;, wherein R5 has the same meaning of rR%.

11. A compound of claim 1 in which A is a saturated .cyclic
amide group substituted with a substituted phenyl group

having 1 or 2 substituents selected from the group consist-

e

viris s the replacemant sheat
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and R2 are, the same or different, a hydrogen atomor a |ower--al kyl group,

or [err] and R2 may conbi ne together to form a roup; and A
is an optionally-substituted saturated cyclic fwlﬁumﬁﬂﬁu&ﬂ!ﬁd t hrough a
first nitrogen atom wth a conpound represen L a (1h):
[err] , Wherein Y is a nitrogen a%gn1or a nmethine group, or a salt

thereof to obtain a conmpound of the forfrula (1) in which R3 is a hydrogen

atom if necess R BOlhgen atom, a halogenated Ci_g alkyl group and a

halogenated C;_g alkoxy group.

12. A compound of claim 11 in which the substituent of the
substituted phenyl group is a fluorine atom, a fluorinated

lower alkyl group or a fluorinated lower alkoxy group.

13. A process for preparing a compound of the formula (I)
as defined in claim 1 or a salt thereof which comprises

reacting a compound represented by the formula (II):

RT
0
/N
HoC—C—C —A (ID
|2
Ar R

,.wherein Ar is an optionally-substituted phenyl group; Rl
and R2 are, the same or different, a hydrogen atom or a
lower alkyl group, or Rl and Rr2 may combine together to form
a lower alkylene group; and A is an optionally-substituted
saturated cyclic amide group bonded through a first nitrogen
atom,

with a compound represented by the formula (III):

Y~
NH
©N (I
N

» wherein Y is a nitrogen atom or a methine group,

or a salt thereof to obtain a compound of the formula (I)

in which R3 is a hydrogen atom, if necessary followed by

s

This. is the replacement sheet
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treating with an acylating agent to obtain a conmpound of the formula (1)
in which R3 isan-acyl group. - 14. A process for preparing a conpound of

reaveing a commbIN IEMI3EM ﬂg“bi‘i the formia (1)5 Lerr] o Ses

wherein Ar is art ofti bnad |y substitutedgghenyl group;

treating with an acylating agent to obtain a compound of the

formula (I) in which R3 is an acyl group.

14. A process for preparing a compound of the formula (I) as
defined in claim 9 or a salt thereof which comprises

reducing a compound represented by the formula (I’):

AN
( N— CH2 (I)
—

R3O0
|
N |

A—O—0
>

C

Ar
, wherein Ar is an optionally-substituted phenyl group; rl
and R2 are, the same or different, a hydrogen atom or a
lower alkyl group, or Rl and r? may combine together to form
a lower alkylene group; R3 is a hydrogen atom or an acyl
group; Y is a nitrogen atom or a methine group; and A" is a
3-substituted phenyl-2-ox0-2,3-dihydro-l1H-imidazol-1-yl

group, or a salt thereof.

15. A method for preventing or treating a fungal infection
which comprises administering a pharmacological effective
amount of a compound of the formula (I) as defined in claim
1l or its pharmaceutically acceptable salt, optionally to-
gether with a carrier or diluent, to a mammal suffering from

the fungal infection.

This is the reptacement sheet
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and R2 are, the same or different, a hydrogen atomor a |ower alkyl group,
or [err] and [err] may conbine together to form a |ower alkylene group;
[err] is a hydrogen atomor an acyl group; Y is a nitrogen atomor a
nmet hi ne group; and A" is a 3-substituted

phenyl - 2- oxo- 2, 3-di hydro-| Hi m dazol 1lpgyl group, or a salt thereof. 15.
A nethod for preventing or treating a fungal "infection which conprises
adm ni st'eri ng a pharmacol ogi cal effective anmount of a conpound of the
formula (1) as defined in claim 1 or its pharnaceutically acceptable salt,
optionally to- gether with a carrier or diluent, to a mammual suffering
from the fungal infecti.on. ’

AZOLE COMPOUNDS, THEIR PRODUCTION AND USE

ABSTRACT OF DiSCLOSURE

The present invention provides an azole compound

represented by the formula (I):

F23 1

' T
Y
(\N—-CHZ' c—Cc—A (D

— ]

Ar R2?

; wWherein Ar is an optionally-substituted phenyl group; rl
and R? are, the same or different, a hydrogen atom or a
lower alkyl group, or Rl and R2 may combine together to form
a lower alkylene group; R3 is a hydrogen -atom or an acyl
group; Y is a nitrogen atom or a methine group; and A is an
optionally-substituted saturated cyclic amide group bonded
through a first nitrogen atom, or a salt thereof, which is
useful for prevention and therapy of fungal infections of

mammals as antifungal agent.
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