4 o . ' oy REPLACED SHEETS SG | !
. . .
. Description*: paged doto paged . A
._ SPECIFICA%I.ION . ' \__B/C_laim(s) : paged ..].... to paged . §
. _ " [J Drawing(s) : paged ........ to paged ..
: \E/Abstract :paged ....7.. to paged ..

TITLE OF THE INVENTION

Azole COmpoﬁnds, Their Production and Use

DESCRIPTION OF THE PRESENT INVENTION
1. Field of the Invention
The present inventlon relates to azole cempeunds useful

as antifungal therapeutic agents and their use.

2. Prior Art: o D T |
various cqmpounds have been reported already as antl-pu
fungal agents (for example, EPA-122,693, EPA-122,056 and
i - EPA-332,387). These compounds are, however, not. satisfacto-"“

_ ry in their therapeutic effects from the v1ewpoint of anti-

fungal activity, antifungal spectrmm, side'efrect and pharf. :

macokinetics. “- L - o 'f'l'- o .: - 'l | § ;7 i
Conventional antifungal agents' do not exhibit suffi- |

cient therapeutic effect and, in additlon, there are many

'-problems‘on side effects, pharmacokinetics, superinfection -

. aition of drug-resistance._ o
iifsolving such problems, it would be clear that
campounds having higher safety, better absorption in vivo

and more potent antifungal activity are desired.as therapeu—
tic agents, | | |
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SUﬁMKRY OF THE INVENTION

" The present invention is to provide an azole compound
of formula (I): '

R‘\ 1. .0
e fo
N ) Ar Rz =z

. whereiniAr is a substituted phenyl group; Rl and 32 inde-
pendently are a hydrogen atom or-a'lower alkyl group,"'o'r"fki
and R2 may combine together to form a lower elkylene group,
_ R3 is a group bonded through a oarbon atom, R4 is a hydrogen-

E,Vatem or an acyl group, Xis a nitrogen atom .or ‘a methine =

'?f"group, and Y and Z independently are a nitrogen atom or a

methine group which may optionally be. substituted with a L
lower alkyl group,
or a salt thereof.

- Further, the present invention is to provide an anti-

fungal agent which comprises an azole compound represented
by the formula (I) or a salt thereof. .

) DESCRIPTION OF THE pmmﬁn EMBODIMENT

'iiinples of the substituted phenyl groups represented
by Ar in the formula (I) is a phenyl group having one to
three substituents independently selected rrem a2 halogen
(e.g.,,fluorine;'chlorine,'bronine or iodine), halogenated
lowexr (c1;3i;aikyl group and halogenated lower (C;_3) alkoxy
group such as 2,4-difluorophenyl, 2,4-dichlorophenyl, 4-.
chlorophenyl, 4-fluorophenyl, 2-chlorophenyl, 2-fluorophe-
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nyl, 4-trifluoromethylphenyl, 2-fluoro-4-chlorophenyl; 2-
chloro-4-fluorophenyl, 4-trifluoromethoxyphenyl, 2,4,6-
trifluorophenyl, 4-bromophenyl, among which a phenyl group
substituted with ocne to two fluorine atoms is particularly
preferred.'

Examples of the lower alkyl groups represented by Rllor'
R2 are straight or branched alkyl groups~having'1 to 3 car-
bon atoms such as methyl, ethyl, propyl or isopropyl, among
which methyl is particularly preferred. Preferred ccmbina- :

tions of R! and R2 are hydrogen and hydrogen, hydrogen and -
methyl, ‘and methyl and méthyl. Examplés of the Lower - alkylef'!:
ene groups formed by connection of Rl and Rz are straight :
'lower (Ca.4) elkylene groups such as ethylene, propylene or
butylene, among which ethylene is preferred.

Examples of the groups bonded'through a carbon atom
represented'hy R3 are optionally substituted aliphatic'or
aromatic hydrocarbon residues and optionally substituted
arcmatic heterocyclic groups..

's_ffzxamples of the opticnally substituted aliphatic hydro-

sidues are alkyl, cycloalkyl, alkenyl and alkynyl,
Quhich may be substituted. Examples of such alkyl
groups ere'etraight or branched alkyl gronps-having 1 to 12
carbon atoms such.ae'methyl,.ethyl; propyl, butyl, heptyl,
octyl, nonyl, decyl or dodecyl, among which lower alkyl:
groups hnving i to 4 carbon atoms fe.gm, methyl, ethyl,
propyl or hutyl) are preferred. Examples of the cycloalkyl

'~ groups are cycloalkyl groups having 3 to 8 carbon atoms such
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as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,fcyclo-_
heptyl or cycloocctyl, among which cycloalkyl groups having 3
to 6 carbon.atcmsr(e.g., cyclopropyl, cyclobutyl, cyclopen-
tyl or cyclohexyl) are preferred. Examples of the alkenyl
groups are alkemyl group'having 2 to 4 carbon atoms such as
vinyl, propenyl and butenyl; among which alkenyl group
having 2 to 3 carbon atcms'(e.g., vinyl or propenyl)-are_
preferred. Examples of the alkynyl groups are alkynyl

groups having 2 to. 4 ‘carbon atcms such as ethynyl, propynyl_ o
or butynyl, among which alkynyl groups having 2 to 3 carbonc;f

atcms (e g, etbynyl, propynyl) are preferred.

-fs;a\.;r.t-:'f a

Examples of the optionally substituted aromatic hydro-

carbon residues are optionally substituted aryl groups
having 6 to 14 carbon atoms. Examples of the aryl groups
are phenyl, naphthyl, biphenylyl, anthryl or indenyl, among
'which aryl groups having 6 to 10 carbon atoms (e g., phenyl
or naphthyl) are preferred. Do o
Examples of the optionally substituted aromatic hetero-
cyclic groups are optionally substituted fused or nonfused

Ah‘-tc heterocyclic groups having at least one hetero atom
e ed'frcm a nitrogen atom,,sulfur atom and oxygen atom.
' Examples of the heterocyclic groups are imidazolyl, triazo-
lyl, tetrazolyl, pyrazolyl, pyridyl, thiazolyl, thiadiazo-
iyl, thienyl, furyl, pyrrolyl, pyrazinyl, pyrimidinyl,
oxazolyl, isoxazolyl, benzimidazolyl, imidazopyrimidinyl,
imidazopyridinyl, imidazopyrazinyl, imidazopyridazinyl,

benzothiazolyl, quinolyl, isoquinolyl, quinazolinyl or indo-
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- 1yi, among which opticnally suhstituted five- or.six-mem-
bered aromatic heterocYclic groups having 1 to 3 hetexo
atoms selected from a nitrogeu atom, sulfur_atcm and oxygen
atom (e.g., imidazoiyl, triazolyl, thiazolyl, thiadiazolyl,
thienyl, furyl,.pyridyl or pyrimidinyl) are preferred.

Examples of the substituents for the opt;onally substi—

.tuted aliphatic or aromatic hydrocarbon residues ‘and the
optionelly substituted aromatic hetexocyclic groups shown by B

" 'R3 in the compound of formula {I) are hydroxy group, option-;-.

'c ally esterified ca:boxy group (e.g., carboxy, methoxycarbo-

nyl, ethoxycarbonyl or butoxycarbonyl), nitro gzoup, amino - -

=

group, acylamino group (e. g., alkanoyl amino group such as

e acetylamino, prcpi.onylamino and butyrylamino) ’ alkylamino

group (e.g., methylamino, diuethylamino, diethylcm;no_or
dibutylamino}, optionelly-subStituted'cyclicpamino group
(e ger pyrrolidinyl,'horpholino,-piperidino, piperaziuyl,.
"N—benzylpiperazinyl, N-acetylpipe:azinyl, N-(p—methoxyphe-
nyl)piperazinyl, N-[p—(z 2 3 3-tetrafluoropropoxy)phenyl]
:piperazinyi, pyrazolizinyl or perhydroazepinyl), alkoxy

jmethoxy, ethoxy or butoxy), halogen (e.g.,

* chlorine or bromlne), haloalkyl grouvp (e.g.,
trifluoromethyl, d;chloromethyl or trifluoroethyl), halocal-
koxy group (e.g., trifluoromethoxy, i,1,2, 2-tetra£1uoroet-'
hoxy, 2 2 2-trifluoroethoxy, 2,2, 3 3-tetra£luoropropoxy,

.2 2 3.3, 3-pentafluoropropoxy, 2, 2 3,3 4,4 5 5—octa£luoropen-
toxy or z-fluoroethoxy), OX0 group, thioxo group, mercapto
group, alkylthio group (e.g., methylthio, ethylthio or

eet Has Been Replaced

TR




butylthio), alkylsulfonyl group (e.g., methanesulfonyl,
ethanesulfonyl or butanesulfonyl) and alkancyl group (e.q.,
acetyl, formyl, propionyl or butyryl). The substituents
also includes the optionally substituted alkyl, cycloalkyl,
alkenyl or alkynyl groups, the opticnally substituted aryl
and the optionally substituted fused or nonfused aromatic
heterocyclic group as exemplified for R3.

The acyl groups represented by R4 in the campound of

formula (I) include acyl groups derived frcm organic carbox-.
ylic acids such as alkanoyl group, preferably that'with 1-7
'ﬂ'f-gcarbcn atoms (e. g., formyl, acetyl, propionyl, butyryl, :

'isobutyryl, pentanoyl, hexaaoyl or heptanayl), particularly 1

-preferably that with 1-3 carbon atonms; arylcarbonyl ‘group,
) preferably that with 7-15 carhon atoms-(e - g benzoyl or

naphthalenecarbonyl), particularly preferably'that with 7-11

-carbon atoms- alkoxycarbonyl group, preferably that with 2-7
carbon atoms (e. g., methoxycarbonyl, ethoxycarbonyi, pro--
:poxycarbonyl, isopropoxycarbonyl, butoxycarhonyl, Lsobutoxy-

carpgn ,;sec-butoxycarbonyl or tert-butoxycarbonyl), par-.

) .__:preferably that with 2-4 carbon atoms; aryloxycar-
f:bcuyfagroup, preferably that with 7-15 carbon atoms (e. g..
phenoxycarbonyl),,particularly preferably that with 7-11
carbcn atoms; aralkylcarbonyl group, preferably that.wiﬁh

. 8=20 carbon atoms (e. g., benzylcarbonyl, phenethylcarhonyl,
pPhenylpropylcarbonyl or naphthylethylcarbonyl), particularly
Preferably that with 8 to 14 carbon atoms, etc. . Those may
'he substituted with suitable one to three substituent(s)
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Examples of suitable substituents are optionally-halooenated
lower alkyl group, aryl group and halogen as referred to in
the above-mentioned nitrogen-containing heterocyclic group.

Preferably, the above acyl groups are those which can
be hydrolyzed in vivo. Specific examples thereof are for-
myl,iacetyl, benzoyl and benzylcarbonyl.

The compound of formula (I) or salt thereof of the
present invention has one or more asymmetric carbon(s) in
:its molecule and, therefore, there are two or more stereoi-

.somers.. Any of such stereoisomers as well as a mixture
| 'thereof is within a scope of the present invention. With* f
f_respect to the optical isomers, it is preferred that when Rl
:. is hydrogen and R2 is methyl, ‘both of the carbon to which
_ the substituted phenyl represented -by Ar is bonded -and
,another carbon to which R2 is bonded are in R-configura-
tions.-’? ; ' _.

The compound of formula (I) or salt thereof of the

present invention wherein R4 is hydrogen can be manufactured

by, fer.example, reacting a compound of formula (II):

Iy

+ Wwherein the symbols have the sans meanings as defined
above, ' |
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with a compound of foxrmula (III):

x\
§ =_‘/NH - (I

p wherein the symbols have the same meanings as defined

above,
or salt thereof.
" 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 sulfoxrde, ethers such as diethyl ether, tetra— o
hydrofuran or dloxane, nitriles such as acetonitrile, aro-i
matic hydrocarbons such as benzene, toluene or xylene-
halogenated hydrocarbons such as dichlorcmethane,: ohloroform
or 1, 2-dichloroethane, esters such as ethyl’ acetate, amides
such as dimethylformamide, acetamide or dimethylacetamide,
ureylenes such as 1 3—dimethyl-z-imidazolidinone, and - the _

"_ 1ike. They'nay be used either singly or as a mixture _there-

o suitable mixing ratio.

&%_.j'-er, it is preferred that the above reaction is
conduZted in the presence of a base such as an alkali metal
hydroxide (e.g., lithium hydroxide, potassium h&droride or
sodium hydroxide), alkali metal hydride (e.g.,'potassium
hydrlde or sodium hydride), alkali metal carbonate (e.g.,
lithium carbonate, sodium_bioarbonate, cesium carbonate,

potassium carbonate or sodium carhonate), organic acid salt
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qig., sodium acetate), alkali metal alcoholate (e.g.;
odj.un methylate or potassium tert-butylate), tetrabutylam-
_.; um fluoride, bis(tri-n-butylstannyl) oxide, and the
ﬁike. '
| In place of the compound of formula (III), its salt

| with metal (e.g., alkali metal such as sodium and potassium)

ﬁay.be used and the reaction is conducted in the above-given

. solvent ﬁhereby the desired cdmpound can be prepared.

| The amount of the base used is usually about 0.001 to

,100 equivalents, preferably about 0.01-50 equ;valents, to -

'the compound of formula (II) _ %

. The amount of the compound of formula (III) or salt ;i

. thereof is about 1 to 100 equivalenta, preferably: ahout 1¢to

: 50 equivalents, to the campound of formnla (II1).

| . The reaction-temperature is not particularly limited

_ but ranges usually abouﬁ-o to 1504é, preferably~aboﬁt iO to
120°C. “ | '

The reaction time is usually about several minutes to

several'ten,hbu:s (e,é., five minutes to fifty hours).

(IV)s
1 .
) Ave P
- N : Ar R )
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';_vent whxch does - not impede the reactron. Examples of suchf'"

1o~ e
e AR e wludA

. ‘wherein the symbols have the same meanings as defined

:ahove,

or salt thereof with the compound of formula (V):

o |
2y” “p—r? 42
. YI=Z

" wherein the symbols have the same mean;ngs as defined

above, or salt thereof. - ' : ,n~*f

The above reaction can be usually" conducted in- a sol-

solvents are water, ketones such as acetone, sulfoxides such '

as dimethyl sulfoxide- ~ethers such as diethyl ether, tet-

rahydrofuran or dioxane, nitriles such as acetonitrile, aro-

matic hydrocarbons such as benzene, toluene or xylene,

halogenated hydrocarbons such as dichloromethane, chloroform

or 1, 2-dichloroethane, esters such as ethyl acetate, amides

dimethylformamide, acetamide or drmethylacetamide,

such a
v such a8 - 1 3-d1methyl-2-imidazolzd;none, and the
ey'may ‘be used either singly or as a mixture there-

of in a suitable maxlng rat;o.

Further, it is preferred that the above reaction is

conducted in the presence of a base such as alkali metal hy-.

" droxides’ (e.g., lithium hydroride, potassium hydroxide ox

sodium hydroxide), alkaldi metal hydrides (e.g., potassium
hydride or sodium hydride),.alkali metal carhonates (e.g,,
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..potassium carbonate or sodium carbonate), organic acid salt

' thereof to the compound of formula (IV) or salt theteqf is
about 1-100 equivalents, preferably, about 1-50 equiyalenté.'

:;: but ranges usuhlly about 09i50°c,'prefgrably about ;04120°C5

| sevéral ten hours (e.g., five minutes to 50 hours).

ple, reactihg'a'cqmpound of formula (IV):

lithium carbonate, sodium bicarbonate, cesium carbonate,

cawt o DT

(e.g., sodium acetate), alkali metal alcohoclates (e.g.,
sodium methylate or potassium tert-butylate), tetrahutylam;
monium fluoride, and the like.

The amount of the base is usually about 0.01-100 equiv

et s e N N R T 0 S R o i

alenté, prefereably about 0.01-50 equivalents, to the com-
pound of formula (IV). |

The amount of the compound of formula (V) or salt

The reaction temperature is not particularly limited : .

The reaction time is'usually about several minutes to

The compound of formnia (I) wherein R4,is'a hydro-

gen atom or—salt theréof.can be_manufactured_by, for exam-

R I S

awn.

+ wherein the symbols have the same meanings as defined
above, |

or salt theréof with a cdmpoﬁnd of formula (VI):

j\s;f.(cn3)3
3

I{ IN-R (WD
Y=g -
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%gé;to give a compound of formula (VII):
& |

- CE si o]

% N | 3 :

. . N—CKZ-CI:—?—N\ N—R (D
&y N ar R2 Y=3

,'.:, wherein the symbols have the same meanings as defined__;_.-
followed by hydrolyzing the compound of formula (VII)
| The reaction: of the compound of formula (IV) with (VI)

is usually conducted in the absence or presence of a solvent
which does not impede the reaction. Examples of such sol-
' vents are halogenated hydrocarbons (e.g., dichloromethane,

chloroform or carbon tetrachloride), aromatic hydrocarbons

(e.g., benzene, toluene or. xylene), ethers (e g., diethyl

ether, tetrahydrofuran or dioxane) and the like.. The reac-

tio-éi-ﬁ": ature is not particularly limited but ranges

about 20-200°c, preferably about 150 190°c. The

R ~"-2--

reaction time is about 30 minutes to 4 hours

| Hydrolysis of the compound of formula (VII) can be
usually conducted in the presence of water or an organic
solvent (e g., alcohols such as methanol and ethanol, ethers
such as diethyl ethex, tetrahydrofuran and dioxane) which
. may be used either singly or as a mixture thereof at a
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{_temporature in the range of about 0 to about +40°C. FPFor
| acceloration of the reaction rate, a base (e.g., sodium
" nydroxide, potassium carbonate, tetrabutylammonium fluoride,
potassium.fluoride and cesium fluoride) or an acid (e.g.,
hydrocnloric acid, acetic acid, boron trifluoride, titanium
tetrachloride, tin tetrachloride and Dowex 50W) can be added
to the reaction systen.. The reaction temperature is usually
abont-0—20°c while the reaction time is usually about 30
| minutes to 2 hours. _ - _ |

i- Alternatively, tne compound of formula (l) of the
. ' present znventlon or salt thereof can be manufactured by,

for example, reacting a compound of formula (VIII)

e
4 1
Ré—0 R o
(xn CH c':cl:n . '(W)
—CHp—C—C— NH: o
\ _/ [ T\ 4 . ,

Ar R2 Y=gz

» wherein the*symbols have the same meaningS'as defined

. above;

or. saltwthereot with a compound of formula (IX) _
3 - RIw ;"_ e (Ix)

a5 n R3 has the same meanings as above and W is a hale-
gen atom (e.g.., chlorine, bromine or iodine) or a group |
i represented by the-fornula k5803- wherein RS is a lower
(C1-4) alkyl group, trifluoromethyl, phenyl or tolyl.
The reactlon is usually conducted in the presence of
water or an organic solvent (e - 1 alcohols such as methanol,

1

.ethanol, isopropyl alcohol, ethsrs such as tetrahydrofuran

13
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and dioxane; amides such as dimethylformamide; sulfoxides

such as dimethyl sulfoxide; aromatic bydrocarbons such as
benzene and toluene) which may.be used either singly or as a
mixuture thereof keeping at the temperature range from about
-20°C to +100°C. For acceleration of the reaction rate, a

base such as alkali metal alcoholate (e.qg., sodium methylate

or sodium ethylate), alkali metal hydroxides (e.g., sodium

hydroxide or potassium.hydroxide), alkali metal carbonates

(e.g., sodium carbonate or potassium carbonate), etc. .can be

added to the reaction system. o ._ff. o *.j,l‘

shta,

The compound of formula () (wherein R4 is an acyl ..
group) or salt thereof can also be prepared by acylating a _
compound of formula (I) (whierein R? is hydrogen atom) or -

Jh ‘\l\ 4

salt thereof This acylation can be carried out, for exam- .

ple, by reacting the compound of formnla (X)

XH

e wherein the symbols have the same meanings as defined

above,

or salt: thereof 'with a compound of formula (XI):

R6-—w - C(XI)

'wherein RS is the same as an acyl'group shown as R? above

14. This Sheet Has Been R

A

v FOPRRR R PR e ..

‘ -



'triethylamine) can be added to the reactlon systemn.

5.5 el

and W’ is a halogen atom (e.g., chlorine or bromine) or or’

.[whe:ein_n7,is acyl group derived from organic carboxylic

acid (preferably alkanoyl group such as acetyl or
propionyl)],
or salt thereof.

The reaction is usually conducted in the absence or

' presence of a solvent which does not impede the reaction.

Examples of such solvents are ketones such as acetone;

sulfoxides such as dimethyl sulfoxide; ethers such as dieth-

-yl ether, tetrahydrofuran or dioxane; nitr;les such as _
'-facetonitrlle- aromatic hydrocarbons such as benzene, toluene
._,_or xylene, halogenated hydrocarbons such as dichlorcmethane,._'
-gf?chlorofo:m or 1,2-dichloroethane;lesters sucn ‘as ethyl._'
-_acetate;fanides_such as dimethylfoinamide, acetamide or di-

methylacetamide; ureylenes such as 1,3-dimethy1-2-imidazol—
idinone and the like. For acceleration_of the reaction rate,

a base.ke.g., dimethylaminopyridin; pyridin, picolin{_\

~
~

The compound of formula (I) can also be used as a salt

es of such salts Are pharmacolog;cally-acceptable

_:as inorganic salts (e.g., hydrochloride, hydro-
f:’rf;sulfate, nitrate or phosphate) and organic salts
(e.g.,'acetate, tartrate, citrate; fumarate, maleate, tol-

uenesulfonate or methanesulfonate)

Examples of the salts of the starting compounds lnclud-

?ing the ahove-mentioned compounds of formula (III), (IV),

(VII), (VIII) and (X) are the same as those for the compound

1
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of formula (I).

The compound of formula (I) oxr salt thereof can be
isoclated from the reaction mixture by known isoclation and
purification procedure such as extraction, concentration,
neutralization, filtration, recrystallization, column
chromatography and thin layer chromatography.

The compound of formula (I) or salt thereof can
have at least two sterecisomers. Each of such isomers and
each of mixtures thereof is included-in-the ccncept'of the -
present invention but, if desired, such an isomer can be.
manufactured separately. For example, a single isomer of‘

- the compound of formula (I). can be obtained by the above
reaction starting from each single isomer of the starting
-compound of formuia (II), (IV)., (VII),-(VIII) and (X). ﬁhen
the product is a mixture of two or more iscmers, they may be
separated into each isomerx bf conventional separating meth-
ods' such as a method of producing salt w1th an optically--
active acid (e.g., camphorsulfonic acid or tartaric acid) or

by means of various types of chrcmatographies, fractional

s '-E“

-_lization and so on.

_ fsalt of the compound of formula (I) can also be
.manufactured by a method such as by. adding the above-men-
_tioned inorganic or organic acid to the compound of the
foxmula (I). L . _

The compound of formula (XV) or salt thereof which is
an intermediate ccmpound o£ formula (II) in the present

invention wherein R: is hydrogen, R2 is.msthyl, the carbon

16
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.to which Ar is bonded is in S-configuration and the carbon
to which RZ is bonded is in R-configuration can be ﬁanufac-
~ tured by a method as given in the following schemae.

1) Ph,P, PhCOOH

CH3 EtO,CN=NCO,Et
O\ /08 7
(R) 2) NaOMe / MeOE
AT
(XII)
s '(CF450,7,0 | T3
= : iso PrZNEt . o S
" (XIII) T : (xIV) :
0
HR-H;PfﬁR;'  : .0
=z - (N - . CHz || -
DMF : Ar
' (Xv)

j ~, wherein Me is methyl group, Et is ethyl group, Pr is
propyi group, Ph is phenyl group while the other symbols
have the same ﬁeanings as defined above.

17
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The starting compound of formula (XII) in the presenf . !
£ :
i invention can be manufactured by a method as given in the

‘ | following scheme.

OTHP
(r) //\ _
: CH )
| cg{ CON O zurq 3
ArMgX . > o xS oD
: Ax
(XvI) (XVIII)
& - ' L. _- :
(CR,) 450" I o 3 |
NaE oTHP

' DMSO
ik AE - (xIX)

+ . .- . ,
</ \'}; 3-(:8'3—@'-303. Co - .
. _— ' ) 633
> .0
EtCH ' Qr'JI)\og

Ax
T (xxX)

Cﬂa

- NOq

"

D oa-c

"'2) Recrystallization

H3
OH~ < o L
ra } 8
= OR
A (xmn

¢ wherein THP is tetrahydropyranyl while the other aymbols have
the same mea.n.i.ngs as defined above.

S . L
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The compound of formula (XXIII) which is an in- .
termediate compound of formula (IV) in the present invention

4 -wherein'nl is hydrcgen, R2 is methyl, the carbon to which Ar

i

%, is bonded is in R-configuration and the carbon to which R2
is bonded is in S-configuration can be synthesized by a

method as given in the following scheme.

CH

3 : c
0 (R) MsCl - 0 Hy )
> L
(ry OK | R vy OxMs R
Ar . T
(XII) . AR manm F

«;‘,n .7-

N

NaH-
DMF

§)

AR 0T
":\ g
; o
(o) .
i _
W S

(XXIII)

Ms is methanesulfonyl group and the other symbols

jéhme meanings as defined above. .
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The compound of formula (XXIII) can alsc be manufac-

tured by a method as given in the following scheme.

[ CH3

o .. .5 , : :
L*/\Jm\o'mp | 1)1@ NH/Nag
AT | (XIX) 2) Tsom 7 ( N (R) (R) CH

© 3) recr?stallization (XXIV)
l)MsCl -~ O, CH,
2) NaOMe <?;_j /’\\fJX/
o | (xxnz)

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

PR 20 :
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The compound of formula (XXVI) which is an_interme-

0

;;ate compound of formula (VIII) in the present invention
’;;;:ein Rl and rR? are hydrogen,-Rz is methyl, the carbon to

ufwhich R2 is bonded is in R-conf;guration can be synthesized
7£hy.a method as given in the following scheme.

A AP esien)y

( “/(}f_\(/m | .

x= A 1) N” “N-5i(CHj), | |
I | CE; O

N Aar Y=z
| (XXVI)
-/ x
NaE “NE
N

:;g; . . "--'..-‘."...‘_' z . \ . , 3 Ar !=
::?E: - ' v=z
ks - NaH (XXV)
¥ren, | _
: Q. .
(R (s) 0502CF'3

Ar.

(XIV)

o wherein Bu is butyl and the other symbols have the same
B meanings as defined above.

I
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The compound of formula (XXVI) thus obtained can .be

.- made into a compound of formula (VIII) wherein R4 is an acyl

group by using the same reaction as the acylation reaction

‘of the compound of formula (X).

The compound of formula (XXVIII) which is an intermedi-
ate compound of formula (V) in the present invention wherein
both.Y and 2 are methine group can be manufactured by a

method as given in the following sqhéme.

0
E.N—g3 .1)PhOCOCL ,IL .
— > EHN° 'N—R
2 _ .2)32nc32c3(03£;:f \ 7
(XXvII) - - £ = (XXVIII)
' 3)HC1 :
'/\.
1) B NCH,CH(OEt), -
ocN — g3 2NCHSC 2
| 2)HC1
(XXXIIT)
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The compound of formula (XXX) which is a compound of
f}ifo:mnla (V) wherein Y is nitrogen and Z is methine can be

manufactured by a nethod given in the following scheme.

| 3 1)Phococl -9 4
HE,N—R > H,NNHCNH — R
2)N,H,+ H,0
3 | |
: (XXVII) (XXTX)
| , Lo y
H,NCH=NH+ AcOH )k 4 B | N
AN EN  N—R" .. . ) : ) "l
o=/ . o g )
(XxX)

r wherein Ac is acetyl group and the other symbols have the
same meanings as defined above.

Replaced

iy
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‘above.

The compound of formula (XXXII) which is a compound of
formula (V) wherein Y is methine and 2 is nitrogen can be

manufactured by a method as given in the fol;owing scheme.

0
E 1) OHCCO,H )L
HzNN—Ra . 2 >HN ,N_R3
| =N
2) (PhO) ZPN3 .
(XXXT) ' : (XXXITI) .

. wherein the symbols have the same meanings as defined

-
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The compound of formula (XXXIV) which is a compound of

ormula (V) wherein both Y and Z are nitrogen can be manu-

factured by a method given in the following scheme.

e 0
(CH3.)381N3 |
OCN— R > =y }{N »
Ne=
(XXXTTT) L (xxXIV)

. wherein the symbols have the same m_eanings _as-.defined
’ .

-iiJln .
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The compound of formula (VI) in the present invention

ki can be manufactured by the methods which are known per se.

The starting compounds described above can be isolated

:*ilf:nm the reaction mixture by known isolation and purifica-

tion procedure such as extraction, concentration, neutrali-
zation, filtration, recrystallization, column chromatography
and-ﬁhin layer chromatography.

The compound of formula (I) or salt thereof having lcw
toxicity and potent antifungal activities with broad anti-
fungal spectrum (e.g., effective to Candida, Aspergillus or

Cryptccoccus) can be ‘used for preventicn and thezapy of

'fungal infections (e. g-, candidcsis, aspergillosis or c:yp-

toccccosis) of mammals (e.g., human beings, domestic animals

S or fowls). The compound of formﬁla (I) or salt thereof can

' also be used as antifungal preparations for agricultural

use.

. The compound of formula (I) or salt thereof can be

jsafely administered,-either orally or parenterally, to human

beings in the form of pha:maceutlcal compositions such as

f- straticn preparatlons (e.g., powder, granules,'

’ cr capsules), parental preparations [e.g., injec~
tioas, external preparaticas (e.g., nasal or dermatological
ones); suppositories (e.g., rectal oc vaginal ones) and-so
on] in per se or by mixing with suitable pharmacologlcally

acceptable carriers, fillers or diluents.
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%L Those preparations can be manufactured by the methods
: which are known per se and commonly used in the manufacture
of pha:maceutical preparations. '
| For example, the compound of formula (I) or salt there-
- of ofltne present invention can be made into injections such
as aqueous-injection_together with dispersing agent (e.gqg.,
Tween 80 [Atlas Powder, U. S. A.], HCO 60 [Nikko Chemicals,
. . Japan], carboxymethylcellulose and sodium alginace), pre-

sexvative (e. ger methylparaben, propylparaben, benzyl alco-

hol or chlorobutanol), isotonic agent (e.g., sodium chlo-

-~ ride,. glycerin, sorbitol or glucose) and the like, or as .
:oily'injection by, dissolving, suspending or emulsifying in
2 plant oil (e. g., olive oil, sesame oil, peanut oil, cotton
3 'seed oil or corn oil), propylene glycol and the like.

: In the manufacture of preparations for oral administr-

2 liaion, the compound of formula (I) or salt thereof of the

disintegrating agents (e.g., starch or calcium carbonate),

bindefsg(e g.,:starch, -arabic gum, carboxymethylcellulose,

(e. g.,’talc, magnesium stearate or polyethyleneglycol 6000)

. ‘and the like followed, if necessary, by coating in accord-
”;' ance with a known method per se with an object of taste-

X'Cmasking or of providing the' preparation with enteric or”

'?: sustained release property. Examples of the coating agents

: " are, for example, hyd:oxypropylmethylcellulose, ethylcellu-

27
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flose, hydronymethylcellulose, hydroxypropylcellulose, po-
jlyoxyethylene glycol, Tween 80, Pluronic F68, cellulose

4 cetate phthalate, hydroxypropylmethylcellulose phthalate,
ydroxymethylcellulose acetate succinate, Eudoragit (Rohm,
n West Germany; a copolymer of.methacrylic acid with acrylic
-acid) and pigments such as titanium oxide and red - iron

¥ oxide. .
2 In the case of preparation for.externalluse, the com- é
fh;pound of formula (I) or salt thereof of the-present inven-

E tion can be, for example, made into solid, semisolid or

iliguid preparation by a known method per se. For example,
:in'thefcase of solid preparation, the”compound of formula-f

-(I) oxr salt thereof is used as it is or mixed with fillexrs

(e.g., glucose, mannitol, starch or microcrystalline cellu-~ -
-lose),.thickeners_(e.g., natural gums, cellulose derivatives

ox acr}lic aoid polymers), etc. to give powdered composi-

‘tion. 1In the.caseiof liguid preparation, the-procedures are
nearly the same as those in'the case of'injections to give
1oil§'or aqueous suspension," In-the case of semisolid prepa-

'raticn,.agueous or oily gel or ointment is preferred. All

of :fcan be added with pH adjusting agents (e.g., carbon-
- N
ie ac'f, phosphoric acid, citric acid, hydrochloric acid or

‘8odium hydroxide), antiseptics (e.g., p-hydroxybenzoates,

8
B
ok
i

chlorobutanol or benzalkonium. chloride) and the like. For

2
.
Y
3.
*
3

.axample, it can be used for sterilization oxr disinfection of}

skin or mucous membrane as an ointment preparation contain=

o RN\ e
Arlariae o "
)

ing about 0.1 to 100 mg of it per gram using vaselin oxr
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&gnoline as a: base material
" 1In the case of suppositories, the compound of the
'p:esent invention (I) oxr salt thereof can be made, by a
known method per se, into olily or aqueous suppositories in
gsolid, semisolid or liquid. Examples of the oily base mate-
ials used therefor are higher fatty acid glycerides (e.g.,
.cacao butter, Witepsols [Dynamite-Nobel], medium fatty acids
: (e g., Migriol [Dynamite—Nobel]), plant oil (e.g., sesame
““oil, soybean oil or cotton seed o0il) and the like. Examples
?:of the aqueous base materials are polyethylene glycol and
propylene glycol while examples of aqueous gel baSe materi-
'als are natural gums, cellulose derivatives, vinyl polymers
and acrylic aoid.polymers.. - |

Dose may vary depending upon the state of infection and

iy

the administering ‘route and, in giving to adult. patient
(body'weight. 50 kg) for therapy of candidOSis by coral

. route, it is about 0.01 to 100 mg/kg/day, preferably about
0.1 to 50 mg/kg/day and, more preferably, ‘about 0.1 to 20
mg/kg/day.

:;f!ma.it is used as an antifugal agent for agricultural
- ;Tthe compound of formula (I) or salt thereof is
dissolved or dispersed in a suitable liquid carrier (e.g.,
solvent) or mixed ox adsorbed with a suitable solid carrier
(e.g., diluent or filler) followed,. if necessary; by adding
emulsitier, suspending agent, spreader, penetrating agent,
moisturizing agent, thickening agent, stabilizer, etc. to

afford the preparation auch as emulsion, hydrated agent,

This Sheet Has Been Replaced
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ffjwthereof in a su;table mixing. ratlo.

,actl

powder, granules. Such preparations can be prepared by

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

formnla (I) or salt thereof used is, for example in the case
of rice blast disease, about 25 to 150 g, preferably about
40 to 80 g, per are of irrigated rice field.

" Examples of the liquid carrier used are water, alcohols_

(e.g., methyl alcohol, ethyl alcohol, n-propyl alcochol,

iscpropjl alcohol or ethylene glycol), ethers (e.g., dioxane

ox tetrahydrofuran), aliphatic hydrocarbons (e.g., kerosene,
lamp oil or fuel o0il), aromatic: hydrocarbons (e.g., benzene

Ior toluene), halogenated hydrocarbons (e.g., methylene chlo-

a ride or chloroform),_acid amides (e.g.} dinethylformamideior
ﬁyu dimethylacetAﬁiaelr esterswxe.g.(:ethYI.acetate or butyl
f:-lacetaﬁe), nitriles (e.g., acetonitrile or propionitrile) and

-the like. They maj be used eitber singly or as a mixture:

a

Examples of the solid carrier are plant powder  (e. g.,

.-hgoybean powder, tobacco powder or wheat flour), mineral

powder (e.g., iaollnfor bentonite), alunina} sulfur powder,
e charcoal, etc. They may be used either singly or

e thereof by mixing in a suitable ratio. -

30
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i1 arian Gemini 200 type (ZOOMHz) using tetramethylsiiane as

f an inte:nal standard. All § values are given by ppm. In

ouble doublet, m: mult;plet, br: broad' J: coupling con-
&antf

2-[(1R)-1-(3 4,5, G-Tetrahydro-2H—pyran-2-yl)oxyethyl]-
2-(2 4-difluoropheny1)oxirane (82 g; manufactured by a -
fﬁ”method disclosed in Japanese Laid’ Open Application Hei

.gi 04/074168q&) and 6 3¢ ‘of pyridlnium p-toluenesulfonate were
5_.diss-5;%;iin 600 ml of ethanol and the solution was stirred

L

=for 1 hour. The reaction solution was concentrated
under reduced pressure. The residue was dissolved in 1
liter of ethyl acetate and the resulting solution was washed
with water (21: 200 ml). - The aqueocus layer was extracted

e REETTEINS

with ethyl acetate (2 x 100 ml). The organic layers were
combined,_washed.with saturated aqueous solution of sodlum

‘31
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?§Ch1°rid.;'dried over magnesium sulfate and distilled off
;Epndar reduced pressure. The residue was purified by silica
f:gsl chromatography (eluate hexane: ethyl acetate = 10:1 to.
éﬁ g:1 to 3:1) to give 31.5 g of (1R)~-1- [2-(2 4-difluorophenyl)
éggez-oxiranyl]ethanol as a pale yellow oil.

f: lg-mMR (CDCl3) §: 1.14-1.23 (3H,m), 1.77, 2.22 (1H),
5%;2.80,'2.92 (1E), 3.27-3.32 (1H), 4.00-4.20 (1E,m), 6.75-6.94
é: (2H,m), 7.36-7.48 (1E,m). |

3 Rgference Example 2

. (1n)-1-[2-(2 4-Difluorophenyl)—2-oxiranyl]ethanol (31.5

) and 40 g of 3 5-dinitrobenzoyl chloride were dissolved in
?500 ml of methylene chloride and, with ice cooling, 24.l ml;
£ triethylamine was added-dropwise_thereinto.'.The.reaction
“solution was stirred at room temperature for 3.5 hours, N
‘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'“

Eﬁ? crystals separated out were collected by filtration and
*l_washed'with methylene chloride. The mother.liqoor_and.the'
'“aShinécggredcohbined:and distilled off under reduced pres-

sure,gthen 25 ml of ethyl acetate and 300 ml of methanol
were added to the residue and the mixture was cooled with
ice. The crystals-separated out were collected by filtra-

tion and recrystallized from a mixture of 25 ml of ethyl

acetate and 250 ml of methanol to give 28.7 g of [(1R)—14
' [(2R)=-2-(2,4~-difluorophenyl)-2-oxiranyl]ethyl] 3,5-dinitro-.

benzoate as colorless assdles.'
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m.p. 104-107°C (recrystallized from ethyl acetate-
hexane).
lp-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=2.28z), 9.25
 (1E,t,J=2.28z).
Beze;ense;szemn;e;l
[(1R)-1-[ (2R)-2-(2,4-Difluorophenyl)-2-oxiranyl]ethyl]
;-T.'B,S-dinitorbenroate (50 g)iwas'dissolved-in 2 litexs of
P_ methanol and, at room temperature, 255 ml of 1N sodium
| hjdroxide was added dropwiee.. The reaction eolution was ;
'stirred at room temperature for 1 hour and neutralized with
127 ml of 1N hydrochloric acid. Methanol was removed under
reduced'preasure, then 1 liter. of ethyl acetate and 200 ml
of water were added to the residue, and the m;xture was ex-

tracted with ethyl acetate. The organic extract was washed

with 200 ml. of saturated aqueous solution of sodium chlo-

> T T U T R RSP e - ., N 3
T TR R R R N L T,
R A PRt o G o e s ATl A

. ride, dried over magnesxum sulfate and dlstilled off under

TRBE

1reduced pressure. _The residue’ was purifled by silica gel

’r Chromatography (eluate 3 ethyi acetate°hexane = 1:3) to give
25 ¢ 1 ‘(131-1-[(2n) -2-(2, 4-difluorophenyl) -2-
oxirnnyiiethanol as a pale yellow oil.

lg om (cnc13) §: 1.17 (3H,dd,J=6.6Hz, 1. ZHz), 2.05
(ln br), 2.80 (1H,d,J=5.2Hz), 3.30 (1H,d, J-5 2Hz), 4.01-4.17
(m’m)' 6.75-6093 (23,1!), 7.36-7048 (1H,m)-
| : : ' |
To a solution of 16.1 g of (1R)-1-[(2R)=-2-(2,4~

r : _ - 33 . This Sheet Has Been Replaced
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E-difluorophenyl)—2-oxiranjl]ethanol in 320 ml of tetratydrof-
*’-u:an were added, with ice cooling, 63.3 g of triphenylphos-
égkphine, 29.5 g of benzoic acid and 42.0 g of diethyl azodi~

. carhoxylete and the mixture was stirred in an argon atmos-
%prhere at room temperature for 6 hours. To the reaction
solution were added 800 ml of ethyl acetate and 500 ml of
water to fracticnate and the agquecus layer was extracted

3 with 200 ml of ethfl ecetete. The organic layers were com-
';i-bined, washed with water and saturated aéueous.solution_of
g sodium'chloride; dried over ﬁegnesium sulfate.: and concen-
‘E;-treted. The residue was purified by silica gel chromatogra—
;%lphy (eluate 3 hexane etnyl acetate = 15:1 to 7:1) to give
:§f?:_19 2 g of [(lS)-l—[(28)-2-(?.,4-difluorophenyl)—2- ]
Eg;oxiranyl]ethyl] benzoate as a colorless oil..

2 1n-m (CDCl3) &: 1.37 (3H,d,J=6.6Hz), 2. 50 (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 (28,m).

v’“’“ en-l: 1725, 1615, 1600, 1505, 1450, 1425.

[(15)-1-[(23)-2-(2 4-Difluorophenyl)-2-oxiranyl]ethyl]
"“"’;;;;;(15 9 g) was dissolved in 800 ml of methanol. 28%

lc solution (12.9 ml) of sodium methylate was added

24N -
ks T e
.

With ice cooling and the reaction solution was stirred at
room temperature for 6 hours. To the reaction solution was

‘added 63.2 ml of 1N hydrochloric acid and the solvent was

distilled off tnder_reducedhirgsgﬁre. The rasidue was puri-

3
E

r

fied by silica gel chromatography (eluate ; hexane:ethyl
acetate =611 to 2:1) to give 9.7 g of (1S§)-1-[(2R)=2-(2,4-

34
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difluorophenyl )-2-oxiranyl jethanol as a colorless oil.
lg-MMR (CDCl3) &§: 1.20 (3H,dd,J=6.4Hz, 2.2Hz), 2.24
18,d,J=1Hz), 2.92 (1H,d,J=5Hz), 3.28 (1E,d,J=5Hz), 4.12
18,q,J=6.4Hz), 6.77-6.95 (2E,m), 7.34 (1E,m).

' t
IR V o cm~l: 3420, 2980, 1615, 1600, 1500, 1425.

B_iere;@_ﬁx_anﬂﬁ_
To a solution of 535 mg of (18)-1-[(2R)~- 2-(2 4-
difluorophenyl)-2-oxiranyl]ethanol in 15 ml of dichlorometh-

?5.“ RORERRMRGISE TN e,

j*ane was added, in a nitrogen atmosphere, 0 51 ml of diiso-'
3G,

propylethylamine at -78°C and then 0.49 ml of trifluorcmeth-’

.TJ‘UW 'l"

anesulfonic acid anhydride was added dropwise during 3
%ﬁninutes. The mixture was. stirred at -78°C for 20 minutes,
f: then at -20°c for 20 minutes and concentrated to about 9 ml

‘ k.
'g-at -10°C. The concentrate was subjected to a flash column

chromatography using silica gel (3. 2 x 4cm) and eluted w1th
dichloromethane—hexane (1:1). The desired fraction was
concentrated to about 3 ml, the residue .was added -to a
solution of sodium salt of 1-(4—trifluoromethylphenyl)-

" -imidazolone [obtained from 606 mg of 1-(4-trifluo-
‘enyl)-Z(IH 3H)-imidazolone, 3 ml of dimethylforma-
: 55 mg of 60% sodium hydride in oil] at -10°C and

i Stirred £or 10 minutes. The reaction solution was further
. stirred for 20 minutes at 0°C. Watex (30 ml) was added to
| *the reaction solution and the mixture was extracted with 30
fp ‘ml each of ethyl acetate for four times. The ethyl acetate

ifllayer was washed with 20 ml of water twice and then with
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b methylpropyl]-3-(4-tri£luoromethylphenyl)-2(13,38)-1midazo—

. lone, colorless prisms

. d,J=3.2Hz), 6.64 (1H,d,J=3.2Hz), 6.80-6.97 (2H,m), 7.35-7.50

trifluoromethylphenyl)-2-imidazolyloxy]ethyl]oxirane, coloxr-
“less oil.

'd,J=4.8Hz), 3.16 (1E,d,J=4.8Hz), 5.24 (1H,q,JI=6.6Hz), 6.70-

saturated aqueous solution of sodium chloride once, dried

:-ove: anhyd:oué magnesium sulfate and distilled off under

‘reduced pressure to give a colorless oil. This was purified

by Silicaggel’ch:omaﬁog:aphy (eluate ; hexane:ethyl acetate

= 3:1 to 2:1 to 1l:1) to give 362 mg of 1-[(1R,28)-2-(2,4~

difluorophenyl)-2,3-epoxy~l-methylpropyl]-3-(4~trifluoro-
methylphenyl)-2(1H,3H)~imidazolone and 209 mg of-
(2R)=2-(2, 4-difluozophenyl)~2-[ (1R)-1-[1-(4~-trifluorcmethyl-
pheny15Qz-imidazolyléxy]ethyl]oxirane.

l-[(lR,ZS)-Z-(Z 4-Difluorophenyl)-2 3-epoxy-1-

m.p.- 135-136°c._

-

1n-m (cnc13) 82 1. 37 (33 d, I=7. 2Hz), 2.72 (1E,d,J= -

(m,m),'-.'l_'.,ss"-(2n,d,'a-8.4nz), 7.82 (28,d,3=8.4 Hz).

IR \),1:';: el 3010, 1684, 1616, 1523.
Elemsntal analysis for C20H15F5N202
; 'cd: £ sa 54, H 3.68, N 6.83

".a C 58.80, E 3.50, N 6.81
(28)-2-(2 4-Difluorophenyl) 2-[(1R)-1-[l -(4~

6.91 (4H,m), 7.22-7.40 (1H,m), 7.50 (2H,d,J=8.4Hz), 7.70
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TRCLINOR

(2H,d,J=8.4Hz).

RV p-1: 3010, 1620, 1616, 1599, 1547.

' SIMS (m/z): 411 (M+E)*

Reference Example

In the same manner as in Reference Example 5, starting
from 423 mg of (1S)-1-[(2R)-2-(2,4-difluorcphenyl)-2-
oxiranyljethanol and 207 mg of l-methyl-2(1H,3E)-imidazolone
prepared by‘i method described in qurha} of American Chemi-
cal Society-vdlg 98, page 8218'(1976),-102 mg of
1-[ (1R,25)~2-(2,4-difluorophenyl)-2, 3-epoxy-1-methylpropyl]-
3-methyl-2(1ﬂ,3H)fimidazolone was cbtained as a éolorle#gq
oil. - - : o

-

lg-NMR (CDCl3) &: 1.40 (3E,dd,J=6.4, 1.4Hz), 2.90 (1H,
d,J=5.4Hz), 3.23 (1H,d,J=5.4Hz), 3.37 (3H,s), 5.18 (1H,q,J=
6.4Hz), 6.48 (1n,d,J=i,sng); 6{59“(1H,d,J-1;SHz),.6.75-6.98
(2E,m), 7.41-7.59 (1E,m). | |

RV 228t o1, 2080, 1734, 1616, 1600, 1539, 1506.
SIMS (m/z). 281 (u+E)*

-
-

‘Re e__ ce Exa e 7 _ .
fj¢;¥he same manner as in Reference Example 5, starting
'frmm.l 95 g of (1S)-1-[(2R) 2-(2, 4—d1fluoropheny1) -2-oxira-
nyl]ethapol_and 1.39 g of 1-(4~-fluorophenyl)-2(1H,3H)-
1mida;olqne, 1.10 g of 1-[(1R,28)~-2~(2,4~difluorophenyl)-
2,3-epox§51~hethyip:opy1]-3a(4-f1uo:opheny1)-z(13,3n)-1mida-
zolone and 0.88 g of_(2R)-2-(2,4-di£1uo£ophanyl)-2-[(1R)-1~
[1-(4-fluorophenyl)-2-imidazolyloxy]ethyl]oxirane were ob-

37

This Sheet Has Been Replaced

B L




Sained.

1-[(13 2s)-2-(2,4—Di£luorophenyl)-2 3-epoxy-1-
‘Fgthylpropyl]-3—(4-fluoropheny1)-2(IH 3H)-imidazolone,
olorless oil.

lg-mMR (CDCl3) §: 1.37 (3E,d,J=7.2Hz), 2.70 (1E,d,J=

| mvne“t cam~l: 3130, 3050, 2985, 1736, 1693, 1618,
1600, 1512." | S

. SIﬁs-(ﬁ/z)§5361 (u+E)y*
(23);2-(2,4-nif1uo;bphenylj§24[(1R)-1-[1-(4-

la-MMR.(CDC13) §: 1.44 (3H,dd,J=6.4, 1.6Hz), 2.88 (1E,
> d,J=4. 8Hz), 3.14 (1H,d,J=4.8Ez), 5. 16 (1H,q,J=6. 4Hz)r 6.65-
"_5 80 (4H,m), 7.01-7.19 (2H,m), 7.20-7. 38 (3%m).

max, cml: 3060,.2980, 1698, 1618, 1601, 1539,

;;ihjé)e-ssl (M+H)*
7 .

from 1. 36 g of (18)-1-[(2R)-2-(2 4-difluoropheny1)-2-oxira-
nyl]ethanol and 1.06 g of 1-(2, 4-di£luorophenyl)-

2(1H,3E)-imidazolone and 0.56 g of (2R)=2-(2,4-difluorophe
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’Z*flupfdphenyl)-z-imidazolyloxy]ethyl]oxirane, colorless oil.

In the same manner as in: Reference Example 5, starting |

2(1H, 33)-1m1dazolone{ 0.53 g of .1-[(13,25)-2-(2,4-di£1uo-
: roéhenyl)-2{3-epoxyh1-methylpropylj-3-(2,4-di£luerophenyl)-'




A 1)-2- {(1R)-1-[1~(2,4~difluorophenyl)-2~
2 dazolyloxy]ethyl]oxirane were obtained.

¢;~ 1-[(1R 28)=2-(2,4~Difluorophenyl)-2, 3-epoxy~1-

msthylpropyl]—3 (2, 4-difluorophenyl) 2(1H 3E)-imidazolone,

;pale yellow oil.

:“ lg-NMR (CDC13) &: 1.38 (3K,d,J=7.2Hz), 2.72 (1E,d,J=
4 GHz), 2.83 (1H,d,J=4. SHz), 5 06 (1H,q,J=7.2Hz), 6.44 (2H,

-J'::;t -1, 1699, 1616, 1519, 1430, 1267

. (2R)-2—(2 4-Difluoropheny1)-2-[(1R) 1-[1-(2 4~ :
'difluorophenyl)-2-imidazolyloxy]ethy1]oxlrane, pale yellow

' ln-m (cnc13) 8: 1.39 (33 d,J=6.5Hz), 2.87 (13 d,J=
z SHz), 3.13 (18,4 J’=5:Ez), 5.14 (1H,q,J=6.5Hz), 6.62-7,05 (6H,

‘neat

m\/ .'-1-= 1705, 1616, 1549, 1520, 1462, 1435.

_ Oxiranyrjethanol and 963 mg of 4-(4-fluorophenyl)-3(2H,4H)-

,1,2,4-triazolona, 583 mg of 2-[(1R,2S)-2-(2,4-difluorophe-
~.nyl)-2,3-epoxy;17ﬁethylpropy1]-4—(45£luoropheny1)-3(28,43)-
1,2,4-triazolone wasioﬁtained as colorless needles.

© m.p. 100-101°C. -

lp-m (CDCly) &+ 1.47 (38,d,J=7.2Hz), 2.88 (1H,d,J=
4.6Bz), 3.16 (1H,d,J=4.6Hz), 4.94 (1H,q,J=7.2Hz), 6.70-6.91
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e (Zﬁ,m}, 7.08-7.22 (2H,m), 7.25-7.51 (3H,m), 7.63 (1H,s8).

Ty
Ty

| zn'»’m,x em~l: 3128, 3068, 2995, 1693, 1618, 1514,
1502, 1396.

I L
Ty

)

Elemental analysis for Cj;gH;4F3N303
dalcd: C 59.84, H 3.91, N 11.63
feqnd} C 59.85, H 3.93, N 11.74

.é; sference Ex e 10

'In the same manner as in Reference Example 5,_start1ng

nyl]ethanol and 1.26 g of 1l-(4-methoxyphenyl)-2(1H,3H)-

o8 methylpropyl]-3-(4-methoxyphenyl)—2(IK,33)-imidazolone (617
ﬂ:‘mg)-wae obteined as colorless prisms.
‘m.p. 150-151°C.

'lHE-MMR (CDCl3) 8: 1.36 (3E,d,J=7.2Hz), 2.70 (1H,d,J=

V max cm~l: 3250, 3010, 1693, 1620, 1514, 1504,

Elemental analysis for CoqgHjgFN504

ﬁ?&;_ Calcd: C 64.51, H 4.87, N 7.52
£ Tound: C 64.26, H 4.97, N 7.46 -
I. Reference Example 11

In the same manner as in Reference Example 5, starting

X - :ram 1.73 g of (15)-1-[(2R)-2-(2,4—di£luorophenyl)-2-oxira-

40
This Sheet Has Been Replaced

[T

fram 1. 66 g of (18)-1-{(23)—2-(2 4-difluorophenyl)-2-oxira- .

:imidazolone, 1-[(IR 2$)-2-¢2 4-difluorophenyl)-2 3-epoxy-1-




,ﬂi]éthanol and '1.32 g of 4-(4-méthoxyphenyl)-

5123,43)-1'2 4-triazolone, 2-[(1R,2S)-2-(2,4~difluoro-
;i.ényl)-z 3-epoxy-l-methylpropyl]~-4-~(4-methoxyphenyl)-
53k23,4n) 1,2,4-triazolone (869 mg) was obtained as a color-
{less oil.

f' lg-NMR (CDCl3) §: 1.46 (3H,d,J=7Hz), 2.88 (1H,d,J=

54 6Hz), 3.16 (1H,d,J=4.6Hz), 3.83 (3H,s), 4.95 (1H,q,J=7Hz),
f;s 74-6.90 (ZK,m), 6.96 (2H,d,J=9. ZHz), 7.28-7.42 (lﬂ,mj,.
fv 36 (2E,d,J=9. ZHz), 7.59 (13,5) | ) |

o »’ne‘t en-l: 3100, 3005, 2920, 1699, 1616, 1601,
B 1556, 1500, | |
;ﬁ' SIMS (m/z): 374 (M+E)*
%%Refeténce Example 12

_i.. In the same ﬁanner as in Referehce'zxample 5, starting
fi'frqm 1.36 g of (15)-1-[(2R)-2-(2 4-difluorophenyl)-2-ox1ra-
5uny1]ethanol ‘and 1.32 g of 1- (4-tr;fluoromethoxyphenyl)-

: 2(18 3H)-imidazolone, 1-[ (1R, 2S)-2p(2 4-d1fluorophenyl)-

2 3-epoxy-1-methylpropyl] 3-(4-tr1fluoromethoxyphenyl)-

"enyi)-z- [ (1R)~1-[1-(4-trifluoromethoxyphenyl)-2-

é; imid#zolyloxy]ethyl]oxirane were obtained.

; 1-[(1R,2S)~2-(2,4-Difluorophenyl)-2, 3-epoxy-1-

i_ mathylpropyl]-3-(4-trifluoromsthoxyphenyl)-2(18 3E)-imidazo-
} lone, colorless crystals.

Eﬁ m.p. 99-100°C. .

h lg-mdr (CDCl3) §: 1.37 (3H,d,J=7.2Hz), 2.71 (1H,d,J=
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"‘;'i.anz),_z.ao (1€,4,J=4.88z), 5.07 (1H,q,J=7.2Hz), 6.46 (lH,
¥ 4;J=3.2Hz), 6.56 (1H,d,J=3.2Hz), 6.80-6.36 (2E,m), 7.28 (2K,
b.q,J=98z), 7.40 (1H,m), 7.67 (2H,d,J=9Hz).

IRVKB: em~l: 1682, 1620, 1606, 1516, 1433, 1253
(2R)=-2~(2,4-Diflucrophenyl)-2-{ (1R)-1-[1=(4=-
trifiuoromethoxyphenyl)-z-imidazolyloxy]ethyl]oxirane, pale
. yellow oil. '
- lm-mm (cpcl3) 8: 1.45 (38, dd'J=6 6Hz, J=1.6Hz), 2.90

. (1H,d,J=5Hz), 3.14 (1H,d,J=5Hz), 5.19 (lﬂ,q,J=6 6Hz), 6.70-

E s 90. (4E,m), 7.18-7.50 (5E,m).

Vne‘t 1. 1616, 1558, 1541, 1516, 1458, 1251.

: ? Reference Exggg;e 13

: In the same manner as in Reference Example 5, starting
i frqm 1. 64 g of (18)-1 [(2R)-2-(2 4-difluoropheny1) -2-oxira-
) . nyl]ethancl and 1. 87 g of 4-(4-trifluoromethylphenyl)-
__;3(28,43)—1 2, 4-triazolone, 2-{(1R,2S)~2-(2,4-diflnuoro-

"f phenyl)—z 3—epoxyb1-methylpropy1]-4 (4-trifluoromethy1-

5 phenyl)-3(2H,4H) 1,2, 4-triazolone {1. 26 g) was obtained as
.colo:f?‘s-crystals.

“NMR - (CDCl3) §: 1.48 (3R,d, 3=1. .4Hz), 2.89 (1H,d,J=
4.6Hz), 3.16 (1H,d,J=4.6Hz), 4.95 (1H,q,J=7.2Hz), 6.74-6.90
(2H,m), 7.28-7.42 (1H,m), 7.64-7.86 (5Hm).

m_\)_ﬁ: . 1: 1700, 1620, 1390, 1320, 1110.
Elegentai enalysis for Cj19Hj4F5N204

Calcds C 55.48, H 3.43, N 10.22

Pound: C 55.56, K 3.43, N 10.15
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In the same manner as in Reference Example 5, starting

1'fz:czm 2.49 g of (1S8)-1-[(2R)=-2-(2,4-difluorophenyl)-2-oxira-
nyl]lethanol and 2.52 g of 2-{4-trifluoromethylphenyl)-
3(2H,4H)-1,2,4-triazolone, 4-[(1R,2S)-2-(2,4-difluoro-
phenyl)-z,3-epoxy—1-methyipr0pyl]-2-(4-trifluoromethy1phef
nyl)-3(2E,4H)-1,2, 4-triazolone (1. 13 g) and 618 mg of
(2R)=-2-(2, 4-difluoropheny1)-2-[(1R)-1-[1-(4—trifluoromethyl

f{ phenyl)-ln-l ;2 4-tri&zold5-yioxy}ethyl]ox;rane were ob-

4-[(1R,28)-2-(2 4-dif1uo:opheny1)-2 3-epoxy-14methy1-
‘propy1]-2-(4-tzif1uoramethy1bheny1)-3(23,43)-1 2,4-
triazolone, colorless prisms.

m.p. 164-165°C.

lg-wR . (CDC13) 5: 1.44 (3H,d,J=7.2Hz), 2.74 (1K,d,J=
4,2Hz), 2.78 (1E,d,J=4.2Hz), 5.02 (1H,q,J=7.2Hz), 6.80-7.01
(28,m), 7. 35;7'51 (1Em), 7.64 (1H,8), 7.70 (2H,d,J=8.8Hz),
. 8. 18 (28,d,J=8. BHz) . |

'4‘"fv’xsr :em~l: 3060, 1722, 1619, 1601, 1564, 1524.

Elemental analysis for CjgH;4FsN30;

Calcd: C 55.48, B 3.43, N 10.22

Found: C 55.17, E 3.39, N 10.19

gg} (2R)=2-(2, 4~Difluorophenyl)=2-[ (1R)~1-[ (1~(4~
-»trifluoromathylphanyl)-ln-l 2 4-triazol-5-yloxy]ethy1]oxi-

rane, colorless oil.
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» . lg_NMR (CDCl3) §: 1.53 (3H,dd,J=6.6, 1.6Hz), 2.94 (1H, -




=4.8Hz), 3.22 (1H,d,J=4.8Hz), 5.37 (1E,q,J=6.6Hz), 6.75-
.98(23;1!), 7.38-7'52 (m'm), 7.68 (m'S)’ 7-70 (ZH'dpJa
_§%4nz), 7.85 (2H,d,J=8.4Hz).

V D2t am~l: 3050, 1618, 1599, 1558, 1540.

figggssasg_zzegelg_Li

2 In the same manner as in Reference Example 5, starting

,.fram 1.36 g of (18)-1-{(2R)-2-(2, 4-di£luorophenyl)-z-oxira-

Enyl]ethanol and 1.33 g of 4-(4-trifluoromethoxyphenyl)-

‘53(23,43)-1 2,4-triazelone, 2-[(IR,25)-2-(2,4-difluoro~
fphenyl)-z 3-epoxy~1-methylpropyl]-4—(4-tr1fluoromethoxyphe-

J;yl)f3(23 4H)-1,2,4-triazolone (1.45 g) was obtained as
olorless prisms. . ‘

 m.p. 103-106°C.

lp-mMr (CDCl3) 8: 1.48 (3H,d,J=7Hz), 2.88 (1H,d,J=

.8Hz), 3.16 (1g,d,aé4.sﬁz), 4.94 (1n,q}J575z), 6.72-6.92

2H,m), 7.25-7.45 (3H,m), 7.56 (28,d,3=9.28z), 7.66 (1H,s).

e IR_ 'ii; cm~1: 3136, 3082, 1697, 1520, 1562, 1514,

;1430, 1392, 1257, 1222. .

”; exefic Exam e 16 ._
: iﬁgihe same manner as in Reference Example 5, starting
f from 6 83 g of (18)-1-[(2R)~ -2- -(2, 4-d1fluorophenyl)
E:-2-oxirany1]ethanol and 0.83 g of l-(4—isopr0pylphenyl)-
23513,38)-;midazclcne, 1-[(IR,28)-2-(2,4-difluorophenyl)-
;52}3-epoxy-1-mathy1propyl]-3-(4-iscpropylphényl)-2(1E,3H)-
%_;mida£olone (0.25 g) and 0.22 g of (2R)42-(2,4-ditlnorophe—
%:ﬁyl)-z-[(1R)-1-[1-(4-isopropylphenyl);2-imid$zolyloxy]ethyl]
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xiran were obtained.

i-[(1R,2s)42-(2,4-bifiuorophenyl)-2,3-epoxy—1-

f?mathylprppyl]-3-(4-isopropylphenyi)-2(13,33)-imidazolone,

égcolorless crystals.

3 m.p. 119-120°C.

_ lg-mMR (CDCl3) 6: 1.25 (6H,d, J=7.0Hz), 1.36 (3H,d,J=
7 4Hz), 2.70 (1H,d,J=S5Hz), 2.81 (1H, d ,J=5Bz), 2.92 (1H,

;quintet J=7.0Hz), 5.08 (1H,q,J=7.4Ez), 6.42 (1H,d,J=3.2Hz),

”6 .54 (1H,d,J=3. 2Hz), 6.80-6. 93 (2H,m), 7. 27 (ZH d,J=8.6Hz),

7 35-7.48 (1n,m), 7.52. (23 d,J=8.6Hz).

IR Q ﬁi:* cmfl. 2950, 1680, 1515, 1495, 1420.
(2R)-2-(2 4-D1fluorophenyl)-2- ((1R)-1-[1-(4-

%1sopropylphenyl)-Z-xmldazolyloxy]ethyl]oxzrane, colorless

frcm 1.36*§ of (1S)-1-[(2R)-2-(2 4-d1fluorophenyl)-2-ox1ra—
nyl]ethanol and 1. 07 g of 4-(2, 4-difluorophenyl)-3(2H,4H)~
1 2 4-triazclone, 2-[(1R,28)-2~-(2, 4-difluorophenyl)-2 3-
ePoxy'-l-mathylpropylj-4-(2 4—difluorophenyl)-3(zn,.

43)-1 2, 4-triazolone (1.20 g) was obtained as a colorless
for, | '
. 1n-nnn'(cnc13) §: 1.48 (3H,d,J=7.2Hz), 2.89 (1H,d,J=

This Sheet Has Been Replaced 45




4.6Hz), 3.18 (1E,d,J=4.6Hz), 4.94 (1H,q,J=7.2Hz), 6.76-6.94
(m'm)’ 6-95"7-10 (zg,m), 7-28""7-42 (13,1!), 7-50-7055 (m'
m), 7.58 (1H,d,J=2.2Hz).

\) neat

IR em~l: 1716, 1616, 1558, 1519, 1427, 1403,

1270.
Reference Example 18 |

In the same manner aé in Reference Example 5, startihé
from 2.27 g of (1S)-1-{ (2R)-2-(2 4-d1fluorophenyl)-2-oxira- o
nylJ]ethanol and 1. 80 g of 2-(4-fluorophenyl)-3(23,43)-1 2,4-

“triazolone, 4-[(1R,2S)-2-(2 4-di£1uorophenyl)-2 3-epoxy-1-

methylpropyl]-2-(4—f1uorophenyl)-3(ZH 43)-1 2,4-triazolone
(848 mg) and 446 mg of (2R)-2-(2 4-dif1uorophenyl)-2-
[(lR)-l-[1-(4-£luo:opheny1)-lﬂ-l 2,4-triazol-5-yloxyjethyl]
oxirane were obtained.

4—[(1R,2$)-2 (2, 4-D1f1ucrophenyl)-2 3-epoxy—1-

| methylpropyl]-z-(4-fluorophenyl)-3(28 4H)-1,2 4-triazolone,

g colorless prisms

m.p. 163- 164°C. |
,;¥nhnun (CDCl3) &: 1.43 (3H,d,J=7. 2Hz), 2.73 (1E,d, J=

4. 2ng§f'2 77 (1H,d, J=4.2Rz), 5. 01 (1E,q,J=7. 26z), 6.82-7.01
(2E,m), 7.12 (2H,t,J=8.8Hz), 7.35-7.50 (1H m), 7.60 (1H,s),
7.96 (2H,dd,J=8. 8, 4. SHz)

1R V Mo cmrl. 3060, 1714, 1620, 1603, 1562, 1512.
Elemental analysis for c18H14r3N302'

" Caled: C 59.84, E 3.91, N 11.63

‘Found: C 59.51, H 3.83, N 11.83
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‘ '(2R)-2-(2,4-Difluorophenyl)~-2-[ (1R)-1-[1~(4-
5g1uozaphenyl)-lﬂ-1 2, 4-triazol-5—yloxy]ethyl]ox;rane, color-
;1ess oil.’ _

“ lg-NMR (CDCl3) 8: 1.50 (3K,dd,J=6.6, 1.6Hz), 2.93 (1E,
 a,3=4.8Hz), 3.20 (1H,d,J=4.8Hz), 5.27 (1K,q,J=6.6Hz), 6.76-
;;SLSB (2€,m), 7.13 (2H,t,J=8.2Hz), 7.30-7.49 (1K,m), 7.63
{5(2E,dd,3=4.6, a.zﬁz), 7.64'(1n,s). '

1r VJ D92t cu-1s 3077, 2995, 1618, 1601, 1543.

iigeference Example 19

‘tt' In the same manner as in Reference Example 5, starting
f From 681 mg of (18)-1-[(2R)-2-(2 4-difluorophenyl)-2-oxira- B
ﬁ?nyl]ethanol and 1. 0 g of 4-[4-(4-benzy1-1-piperaziny1)phe-'
EEnyl]-3(2H,4H)-l 2, 4—triazolone, 2-[ (1R, 28)-2-(2 4-difluoro-
%fphenyl)-z 3-epoxy-14methy1propyl]-4-[4-(4-benzyl—1-piperazi-.
%;nyl)pheny1]-3(28 4H)-1, 2 4-tr1azolone (293 mg) was obta;ned
z-as a colorless powder. ' _

r  1gvm (cnc13) §: 1.45 (3H, 4 J-7Hz), 2.61 (4H,t,J=
4. BHz), 2.87. (18,d,3=4. 8Hz), 3. 16 (1H,d, J=4.8Hz), 3.22 (4K,
i_t Jud. gn:), 3. 57 (2H,s), 4.96 (iH,q,J=7Hz), 6.72-6.91 (2E,
?;-m), 6'§i (ZH,d,J-SHz), 7.21-7.45 (8H,m), 7.57 (1H,s8).

1; Refe;ence Example 20

‘{l . In thefsame manner as in Reference Example 5, starting
?ﬁfrqm 1.72 g of'(18)—1-[(2R)-2-(2,4-difluorophenyl)-2-oxira-
5?nYl]ethanol'and 1.68 g'of 4~(4-1sopropylphenyl)-3(2H,4E)-
ﬁ;l 2 4-triazolone, an about 1:1 mixture (0.89 g) of 2-

;Z [(1R,28)-2-(2,4-difluorophenyl)-2, 3-epoxy-1-
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1£9thy1p:opyl]-4-(4-isopropylphenyl)-3(ZH 43)-1 2,4~-triazo-
Isnﬂ and (1R)-1-[(2R)-2-(2,4~difluocrophenyl)-2-
‘!;iranyl]ethanol was obtained.

;w lg-NMR (CDCl3) &: 1.16 (dd,J=6.6, 1.0Hz), 1.25 (d,J=

P sm2), 1.46 (4,3=7Hz), 1.78 (d,J=8Hz), 2.79 (d,J=SHz), 2.88
;(d,J-SHz), 2.94 (q,J=6 8Hz), 3.16 (d,J=5Hz), 3.30 (d,J=5Hz),
:4 02-4.17 (m), 4.96 (q,J—?Hz), 6.73-6.92 (@), 7.27-7.45 (m),
%7 62 (s).

‘?Begerence Example 21

? In the same manner -as in Reference Example 5, starting
rom 1 41 g of (ls)-l- (2R)-2-(2 4-difluorophenyL)-2-oxira-
yl]ethanol and 1 30 g of 1-(4-trif1uorcmethyiphenyl)-_

; (1H,4H)-tetrazolone, 1-[(13,25)-2-(2 4-difluoro-
‘phenyl)-2,3-epoxy-1emethylpropy1]—4—(4-trif1uo:o-
methylphenyi)es-(lH,4H)-tetrezolone (1.3§ q) aﬂd 0.168 g of
(2R)-2-(2, 4-difluorophenyl)-2-[ (1R)-1-[1- (4-trifluoromethyl-
’E_phenyl)-1H-tetrazoi-5-yloxy]ethfl]oi#ﬁaﬁe were_obtained:-

; '1-[(13,25)-2-(2 4-nif1uoropheny1)-2"3-epoxy-1-
methylpropyl]—4-(4-tr1fluoromethylphenyl)—5 (IH 43);

3 tetrazolone, colorless oil.

a fgfnun (cnc13) §: 1.61 (3H.d, J=7.2Hz), 2.93 (1E,d,J= |
4. snzif's 16 (1H,d,J=4.6Hz), 4.97 (1E,q,J=7. 2Hz), 6.72-6.94
8 (2H,m), 7.23-7.40 (1E,m), 7.75 (23,@,3-8.4nz), 8.13 (2H,d,J=
_:' 8.4Hz) | : |

V pae® am~l: 3100, 1734, 1618, 1522, 1508, 1429.

SIMS (m/z): 413 (M+H)*
(2R)-2-~(2,4~Difluorophenyl)=2-[ (1R)~1=[1l=(4-txrifluoro~-

48
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3 methylphenyl)-1H~-tetrazol-5-yloxy]ethyl Joxirane, colorless
I;ﬁoil. _ |
:s- lg-nMr (CDCl3) §: 1.59 (3H,dd,J=6.6, 1.6Hz), 2.98 (1H,
f~d J=4.6Bz), 3.23 (1H,d,J=4.6Hz), 5.39 (1H,q,J=6.6Hz), 6.75-
. 6.98 (2E,m), 7.32-7.49 (ln,m), 7.80 (2H,d,J=9Hz), 7.82 (2H,
. d,J=9Hz).

STMS (m/z): 413 (M+H)*

e' erence le 22 _ _

. In the same manner as in Reference Example. 5, starting
:inf:am 0.50 g of (18)-1-[(ZR)-2—(2,4-difluoropheny1)-z-oxira--
{%_nyl]ethanol and 0:72 g of 1-[4-(2,2,3, 3-tetra£1uoropropoxy)'
* ;phenyl]-Z(lx, 38)-i.midazolone, 1-[(1R 25)-2-(2 4-di£luo:o-_ -
-7;rpheny1)-z 3-epoxy-1-methy1propyl]-3-[4-(2 2,3, 3-tetrafluoro-
propoxy)phenyl]-Z(m,3H)-imida.zolone (0.21 g) and 0.14 g of
fg (2R)-2-(2, 4-di£1uorophenyl) 2- (1R)-1-[1-(4-(2,2,3,3-tetza~
fluoropropoxy)phenyl]-2-imdazolyloxy] ethyl]ox:.rane were |
b obtained. | | '
4 1-[ (1R, 28)-2-(2, 4-n1£1doropheny1)-2 3-epox§~1;he-
.thylpropyll-3~[4-(2 2,3, 3—tetrafluoropropoxy)phenyl]-

;i 2(13%32)-1m1dazo1¢ne.; PR

'-fiihNMR (CDCl3) 8: 1.36 (33 d,J=7. 2Hz), 2.70 (1H,d,J=
4.7Hz), 2.81 (1H,d, J=4 7Hz), 4.36 (2H,t,J=12Hz), 5.07 (1H,

. q,J=7.2Hz), 6.06 (13 tt,J=4. 8, 53Hz), 6.43 (1H,d,J=3Hz),

b 6.51 (1m:,q, J=382), 6.79-7.02. (4H,m), 7.26-7.47 (1H,m),

- 7.52-7.60 (28,m). | | | |

f _(23)-2-(2,4-n1f1uo£ophen§i)-z-[(13)-1-[1-[4-(2,2,3,3- :
E' tetrat luoropropoxy)phenyl .] -zfimidaqufloxy] ethyl joxirans.
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& lp-mm (CDCl3) 8: 1.43 (3H,d,J=6.6Hz), 2.86 (1H,d,J=
E5.2Hz), 3.14 (1E,d,J=5.2Hz), 4.32-4.47 (2H,m), 5.19 (1E,q,J=
h6.6Hz), 6.09 (1H,tt,J=4.8, 53Hz), 6.72-6.83 (4H,m), 6.90-

iy
;7 02 (2H,m), 7.24-7.47 (3HE,m).

Bege;ence Example 23

?ﬁ In the same manner as in Reference Example 5, starting

'trom 543 mg of (1S)~-1-[(2R)=-2-(2, 4—difluorophenyl)—2-oxira-
Inyl]ethenol and 809 mg of 4-[4-[4-(4<methoxyphenyl)-l-pip- }
;,erazinyl]phenyl]-3(2x 4H)-1,2,4-triazolone prepared hy a o
;method descrihed in Journal of Medicinal Chemistry, vol. 27,
1rpage 894 (1984), 2-[(1R,2$)-2-(2 4-difluorophenyl)-2 3-

p epoxybl-methylpropyl]-4—[4-[4-(4-methoxyphenyl)-l--
piperazinyl]phenyl]-3(2ﬁ 48)-1 2, 4-triazolone (373 mg)

was obtained as colorless prisms B

m.p. 175-176°C - |

1E-NMR (CDCl3) 6: 1.46 (3E,d,J=7. 2nz), 2.88 (1E,d,3=
E 4. enz), 3.16 (1H,d,J=4.8Hz), 3.17-3.30 (8H,m), 3.79 (3H,s),
= 4.96 (1H,q,J=7.28z), .6.73-6.96 (2H,m), 6.87 (2H,d,J=9.2Hz), -
696 (21,9, ,J=9.2Hz) , 7.01 (2H,d,3=8. enz), 7.34 (28,4,3="
'.8.8 ‘

f7 .24-7.41 (lH;m), 7.58 (1H,8).

2 ementel analysis for C2932932N503-

f% Calcd: C 65.28, H 5.48, N 13.13

f? Found£ C 65.30, H 5.50, N 13.03

| In the same manner as: in Reference Example 5, starting '
3 from 1.2 c of (1S)-1-[(ZR)-2-(2 4-di£luoropheny1)-2-oxira-

é, nyl]ethanol and 1.1 g of 4-(3-tri£luoremethylpheny1)_
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fizn,4n)-1 2,4-triazolone, 2-[(1R,2§)-2-(2,4~difluorophe-
nyl)-2, 3-epoxy-1-methylpropyl]-4-(3—t:1£1uorcmathylphenyl)-

;3(25,43)-1 2,4-triazolcne (0 85 g) was obtained as a color-

ilass powdexr.

3 lg-mvm (€DCl3) §: 1.47 (3H,d J-7Hz), 2.89 (1H,d,J=

4.6Hz), 3.16 (1H,d,J=4.6Hz), 4.95 (1H,q,J=7Hz), 6.75-6.90

‘5(3H,m), 7.28-7.45 (2H,m), 7.73 (1H,s), 7.71-7.82 (2H,m).
Reference Example 25 |

‘: - In the same manner as in Refefencezgxémpie 5, st##ting
from 1.43 g of'(ls)-l-[(zn)-z-(z 4-difluozophenyi)iz-dxira-

nyl]ethanol and 1.03. g of 1-(4-f1uorophenyl)-5(lﬂ 4H)-tetra-

iiylpropyl]-4-(4-fluorophenyl)—5(1H,4H)-tetrazolone (1.22 9)
?and 205 mg of - (2R)-2-(2 4-dif1uorophenyl)-2-[(1R)-1-[1-(4-
fluorophenyl)-ln-tetrazol-s-yloxy]ethyl]oxirane were ob-
& tained. _
| 1-[(1R 2S)—2-(2 4-D1f1uorophenyl)-2 3-epoxy-1-
;5methylpropylj-4-(4-fluoropheny1)-5(lH 48)-tetrazclone,
;icolorlass oil. _ L _ — _

_i. H=IOR: (cnc13) §: 1.60 (33 d,J=7. zn), 2.93 (1E,d,J=
E 4.4m2)873,

ﬂ <3 17 (1H,d,J=4. 4nz), 4.93 (1H,q,J=7. 28z), 6.75-6.92
. (2H,m), 7.10-7.40 (3H,m), 7.82-7.99 (2H,m).

' SIMS (m/z): 363 (u+H)*

(2R)-2-(2 4-Dit1uorophenyl)-2-[(1R)-1-[1-(4-£1uorophe-
& nyl)eln-tetzazol-s-yloxy]ethyl]oxirane, colorless oil,

+ d,J=4.6Hz), 3.20° (1H,d,J=4.6 Hz), 5.31 (1H,q,J=6.6Kz),

‘51
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lH-MMR (CDC13) 63 1.56 (3E,dd,J=6.6, 1.6Hz), 2.96 (1H,
\

jszolone, 1- (IR 28)-2-(2, 4-difluorophenyl)-2 3-epoxy_1-meth- a
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(m,dd J=9, 4.6Ez).
P smis (w/z): 363 (eE)*
';Begg;gnce Example 26
In the same manner as in Reference Example 5, starting
B from 1.42 g of (15)-1-[(2R)-2-(2,4-difluorophenyl)-2-oxira-
%ényl]ethanol and 0.92 g of 4-(4-pyridyl)-3(2H,4H)-1,2,4-
triazolone, 2-[(1R,2S)-2-(2, 4-dif1uorophenyl)-2 3-epoxy-1-
F%methylpropyl]-4-(4-pyr1dyl)-3(23,43)-1 2,4-triazolone (0.66
) was obtained as colorless prisms

‘m. p. 96-97°C - | | o
E 1x-nun (cDC13) §: 1. 47 (BH,d J-7Bz), '2.88 (1H,d,J=
: ;SHz), 3.15 (1H,d,J=4. 6Hz), 4. 93 (1H,q,J=7Bz), 6.72-6.91 N
2 (28,m), 7.26-7.40 (1H,m), 7.62 (2n,dd,J=4,a, .snz), 7.83
:i(ln,s), 8.70 . (2E,dd,J=4.8, 1.6Hz).
Elemental analysis for. c17n]_4rzn4oz
Calcd: C'59.30, E 4.10, N.16.27 |
‘Pound: C 59.23, .H 4. 12, N 1s 35._'
.“Beference Examgle 2 ' _
' In the ‘same- manner as in Refe:ence Example 5, starting
from- 536 mg of (1S)-1-[ (2R)-—2-(2 4-difluoropheny1)-2-ox1ra—
,i.nyl]ethapol and 305 mg of 4-(4-pyrimidinyl)-3(2H,4H)-1,2,4-
triazolone, ,2-[(1R,25)-2-(2_,4-difluorophényl)—2,3-epcxy—1- :
: ﬁeth'ylp:opyl ]-4-(4-pyrimidinyl) -3(2H,4H)-1,2,4-triazolone
(199 mg) was obtained as a colorless oil. -
f, lg-MMR (CDClg). 5: 1.47 (3H.d, J=7.2Hz), 2.90 (18,d,J= N
f ¢.6m2), 3.16 (ln,d,J-4.SHz),.4_90.(18,q,3-7.28z), 6.72-6.90
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P2E,m), 7.25-7.40 (1E,m), 8.34 (1H,dd,J=5.6, 1.2Hz), §.46

;fié,), 8.80 (1H,d,J=5.6Hz), 9.03 (1H,d,J=1.2Hz).

- sxus.(m/z);.34s (M+H) . '

"':" srence Example

i;f;' In the same manner as in Reterence Example 5, starting

from 1.36 g of (15)-1—[(2R)-2-(2 4-difluorophenyl)-2-oxira-

A: 1jethanol and 0.91 g of 4=(2,2 +2-trifluoroethyl)-3(2E, 4K)-

;1 2 4-tr1azolene, 2—[(IR 28)-2-(2 4-difluorophenyl)-

2 3-epoxyb1-methylpropy1]-4-(2 2, 2-tr1fluoroethy1)-3(23,43)-

,1 2, 4-triazolone (1 25 g) was obtained as a colorless oil.

IR\/cm'l (£ilm): 1716, 1704, 1652, 1616, 1558, 1508. .

= 1n-nun (CDCl3) 8+ 1.43 (3H,d J-7nz), 2.86 (1n,d J=

04:6Hz), 3.11 (1H,d,J=4.6Hz), 4.05-4.35 (ZK,m), '4.87 (1H,q,J=
7Hz), 6.70-6.90 (ZH,mJ, 7. 20-7 25 (ln,m), 7 46 (ln,s)

‘: Reference Example 26

%f‘f  In the same manner as in Reference Example 5, starting _

}afrom 1.0 g of (18)-1-[(2R)-2-(2 4-difluoropheny1)-2-oxira-

f'nyl]ethanol and 1.16.g of 4-[4-(2,2,3,3-tetrafluoro-

‘1 PSOPOXY)pheny1]-3(ZH 4H)-1, 2 4~triazolone, 2-[(1R 2S)-2-

43'(21 ";“luorophenyl)-z 3-epoxy-1l-methylpropyl]-4-[4-

( ,3-tetrafluoropropoxy)phenyl]-3(2H 48)-1,2,4-triazo-
* lone (1.34 g) was obtained as a colorless oil.:

;f IRVem~l (£ilm): 1716, 1705, 1616, 1558, 1516, 1257,
—-~1108. |
4 lp-MR (CDCL3) 8: 1.47 (32,4, J-7Bz), 2.88 (1H,d,J=
igm 4. 88:), 3.16 (1H,d,J=4.8Hz), 4.38 (2H,t,J=11.8Hz), 4.94
i (1H,q, J=7Hz), 6.07 (1H,tt,J=53Hz,J=4.8Hz), 6.75-6.90
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._'(.ZH,m), §.95-7.12 (2E,m), 7.28-7.55 (3H,m), 7.63 (1H,s).

| eferance Ex e 30 _ '

4 In the same manner as in Reference Example 5, start.ing
from 1.0 g' of (J.S)-l-[(2R)-2-(z,ﬁ-difluorophenyl)-z-ox_ira-

nyllethanol and 1.1 g of 4-(2-trifluorcomethylphenyl)-

3'( 2H,4H)-1,2,4-triazolone, 2-t (1R,2S)-2-(2,4-difluorophe-

- nyl)- 2,3-epoxy-l-methylpropyl] -4- (2-txrif luo:omethjrl-

phenyl) 3(2H,4H)-1,2,4-triazolone (0.4 g) was obtained as

colorless powder. . h _

A' lg-RMR (cnc13) 5s 1. 48 (38,4, J=7 ZHz), 2.91 (13 d,J=

.4Hz), 3.19 (1H,d,J=4.4Hz), 4.97 (lH,q,J-'I 28z), 6.75-6. 90_"_
2H,m), 7:29-7.45 (BE,m), 7. 56-7 84 (3H,m) | ' :

Reference Example 31 i :

2 In the same manner as in Reference Example 5, starting

rom 1.43 g of (15)-1-[(2R)-2-(2 4-difluorophenyl)-2-oxira-

yl]ethanol and. 0. 94 g of 4-(4-isopropoxyphenyl)-3(23,43)-

&+ 1,2, 4-triazolone, 2- (1R,2S)-2-(2 4-difluorophenyl)-2 3-

poxy-l-methylpropyl ] -4- ( 4-isopropoxyphenyl ) -3 (2H,4H)-

2, 4-triazolone (0. 84 g) was obtained as.a colorless oil.

1!&-m (CDC13) 8: 1.34 (6H,d,J=6.2Hz), 1. 46 (37,d,3=

.2HzP 3. 88 (1H,d,J=4.6Hz), 3.17 (1H,d,J=4.6Hz), 4.56 (1H,

eptet,JsS.znz), 4.96 (lH,q,J‘=7.2Hz), 6.72-6.91 (2B,m), 6.94

..(zn d J=8.4Hz.)., 7.28-7.40 (1H,m), 7.34 (2H,d,J=8.4Hz), 7.58
(m,s) . | ' _

SIMS (m/z): 402 (u+n)

In the same menner as i.n Reference Example 5, starting
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from 1.38 g of (1S)~1~[(2R)~2-(2,4-difluorophenyl)-2-oxira-
nyl]ethanol and 1.21 g of 4~(3-methylbutyl)-3(2KE,4H)-1,2,4~
t:iazoione, 2-[(18,28)-2-(2,4;Di£1uoropoenyl)-2,3-epoxy-1-
methylpzopjl]-4-(3—methy1buty1);3(23,43)—1,2,4-triazolone
(.15 g).was obtained as a colofless oil.

lp-mMR (CDCl3) &: 0.94 (6E,dd,J=6.2, 1.8Hz), 1.41
(3H,d, J=7.2 Hz), 1.40-1.70 (3E,m), 2.85 (1H,d,J=4.6Hz),
3.10 (1H, d,J=4.6Hz), 3.59 (2H,t,J=6.2Hz), 4.91
(1E,q,3=7.2Hz), 6.67-6.19 (2E,m), 7.33 (1,s), 7.72-7.39
' (1Em). S |
SIS (m/z) 3 338 (u+H)*. |
Reference Example 3;‘. B ) R _ _ |
| In the same manner as in Reference Example 5, starting
from 1 0 g of (15)-1-[(2R)-2-(2 4-difluo:opheny1)-2-oxira- |
nyljethanol and 1.11 g of" 4-[4-(1 1,2, 2-tetrafluoro—
iethoxy)phenyl]-3(2n 48)-1 2 4-tr1azolone, 2-[ (1R, 28)=-2-
(2, 4-dif1uo:ophenyl)-2 3-epoxy—14methylpropyl]-4-[4-
(1,1,2 2-tetra£luoroethoxy)phenyl]-3(ZH 4H)-1 2 4-tr1azolone-

:;'\)cm‘l (f:l.lm)s 1699, 1619, 1600, 1'554, 1510, 1400.

,,,,m (CDC13) ‘8: 1.47 (3H,d,J=7.2H), 2.89 (1H,d,J=
4.6Hz), 3.16 (1H,d, 3-4 6Hz), 4.95 (1H,q,J=7.2Hz), 5.93 (1E,
tt ,J=53Hz ,J=2. 8Hz), 6. 74-6.90 (zx,m), 7.25-7.45 (3H,m), 7.55
(23,4t,qgsnz,a-2.2nz), 7.67 (1H,s). "
 Reference Example 34 |
' In the same panner as in Reference Example 5, starting
from 1.34 g of (18)&%4[(23)-2-(2}4-d;:luorophenyl)fz-oxira-

_-(0 99 g) was obtained as a colorless oil.
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';yl]ethanol and 1.15 g of 2-(4-chlorophenyl)-3(23,4x)-'

8 ,2,4-triazolone, 2-(4-chlorophenyl)-4-[(1R,25)~2=(2,4-

fluorophenyl) -2,3-epoxy-l-methylpropyl]-3(2H,4H)~1,2,4~

iazolone (519 mg) and 424 mg of (2R)-2-[(I1R)-1-[1-(4-

éohlorophenyl)-ln-l,z,4-triazol-5-jloxy]ethyl]-zf(Z,Q-difluo-

rophenyl)oxirane were obtained. _

T - 2-(4-Chlorophenyl)-4-[ (1R, 28) -2- (2,4~difluoro-

phenyl)-z 3-epoxy-1-methylpropyl]-3(zn 4H)-1, 2 ,4~-triazolone,

':lcolorless prisms. ' |

}t'-' m.p. 172-173°C. | |

.. lmamm (CDCl3) 8: 1.42 (3H,d, J=7.4Hz), 2.73 (18,4, J-'”

l 4.4m2), 2.77 (1H,d,3=4.4z), 5.00 (18,q,3%7.4Hz2), 6. 81-6.99 -

‘ “5(28,111)', 7.32-7.48 (1H,m), 7.39 (2H,d,J=SHz), 7.50 (_ln,s),
27.96 (2H,d,J=9Hz). o

Elemental analysis for C;gHj;4ClF;N303.0.5H30

Calcd: € $5.90, H 3.91, N 10.86 . |

Found: C 56.20, H 3. 69, ﬁ 10 93" | i

(2R)- [(IR)-1-[1—(4-Ch1oropheny1)-13-1 2, 4-t:iazol-5- '

yloxy]ethyl}-2-(2 4-di£1uorophenyl§gxira.ne, colorless oil.. |

: i‘#'nun (cnc13) §:.1.51 (3n,dd J=6.6, 1. GHz), 2.93 (1H,

d,J=#%6Ez), 3.20 (1H,d,J=4.6Hz), 5.30 (1H,q,J=6.6Hz), 6.78-

6.96. (2H,m), 7.31-7.46 (1H,m), 7.40 (2H,d,J=9Hz), 7.62 (2E,
d,3=9Hz), 7.64 (1F,3). . |

. SIMS (m/z). 378 (M+H)

' Reference Example 35

o ' In the same manner as in Reference Example 5, sta.rting
from 1.53 g of (1S)-1- [(2R)-2-(2 4-d1£1uorophenyl)-2-oxira- :
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3 Jf]gthanol and 1.50 g of 2-(4—tri£luoromethoxyphenyl);-

e}zn,4n)-1 2,4-triazolone, 4-[(1R,2S)-2-(2 4-difluoro-

, h enyl )=2 3-epoxy- l-methylpropyl] -2=( 4-trifluoromethoxy-

phenyl)-3(25 48)-1,2, 4-t::ia.zolone (829 mg) and 778 mg of

(ZR) -2-(2 4-dif1uorophenyl )=2-[ (1R)=1~[1-(4-trifluoromet-

hoxyphenyl)-lﬁ-l 2,4~triazol-5-yloxylethylloxirane were

obta:i.ned. |

T_ . 4-[(1R, 25)-2-(2 4-Di£1uorophenyl)-2 3-epoxy-1- '

methylpropyl]-z-(4-trif1uoromethoxyphenyl)-3(28 4H)-1 2 4~

triazolone, colorless prisms.

L m.p. 116-117 °C. | |

| 1n-uun (cDCl3) &: 1. 43 (33 d, In7. ZHz), 2. 74 (1H,d,J=

4Ez), 2.77 (1H,d J=4nzj, 5.01 (1n,q,J=7 zxz), 6.80-7. 00 (2H,
m), 7.28 (28,d,J=3. 28z), 7.33-7.50 (1H,m), 7.61 (1m,8), 8.05

- (28,d,3=9.28z). | |

Elemental analysis for c1933_4F5N303

Calcd: €°53.40, E 3.30, § 9.83

Found. ¢ 53.09, ® 3.23, N 9.83. _

- (2R)-2-(2 4-Di£1uorophenyl )—2-[ (18)-1-[1-(4-tr:.fluoro-

_'-_methof\g'ghenyl) -18-1,2 4-triazol-5-yloxy]ethyl]oxirane,

-'- color?s; oil."

1 1n-uun (cocly) §: 1.51 (3H,d,3=6.6Hz), 2.94 (1H,d,J=

4.8Hz), 3. 20 (17,d,3=4. 8 Hz), 5.31 (1H,q,J=6.6Hz), 6.78-6.98

i,(zn,m). 7.29 (2H,d,J=9Hz), 7.35-7.50 (1B,m), 7.65 (1E,s),

F 7. 71 (2n,d J-snz) IR * (

| STMS (m/z): 428 (M+E)* N \
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.In the same manner as in Reference Example 5, starting

#rom 1.54 g of (1§)-1-[(2R)-2-(2,4-difluorophenyl)-2-

E oxiranyllethanol and 1.52 g of 1-(4-triflucromethoxy-
;iphenyl)-s(1H,4H)-tetrazolone, 1.76_g,of 1-[(1R,2Sj—2¥(2,4-
;; difluorophenyl)-2, 3-epo#y-1-methylpfo§yl]—4-(4-trifluoro-

? mathoxyphenyl)-S(lH 43)-tetrazolone was obtained as a color-

‘fhless oil.

ln-nun (cnc13) §: 1.60 (3H,d,J=7. 4Hz),_2 93 (13 d,J= L
.4Hz), 3.17 (1n,d J=4. 4Ez), ¥ 93’ (1n,q,a=7 4az), 5. 75-6 96

%i'(zn,m), 7.24-7. 43 azm), 7. 35 (23 d,J=9. 2Hz), 8.00 (zs, ,J-
b 9. 2Hz). | '

-

em~1l: 2980, 1732, 1620, 1601, 1514, 1427.
SIMS (m/z): 429 (n+n)

Q eeat

3-'Regerence g;gggle 37

In the same manner as in Reference Example 5, starting
from 1 39 g of (18)-1- (2R)-2-(2 4-difluoropheny1)-z-oxira- .

.nyl]ethanol and 1. 63-g of 1-[4-(2 2,3, 3-tetraf1uoro-
'PIOPOxr)phenyll-S(ln 4E)-tetrazolone,.1 27 g of N
- (R

£38)-2~(2,4-difluorophenyl)-2, 3-epoxya1~metuy1propy11-"
4-[4--f;2 3 3-tetra£luoropropoxy)phenyi]-5(18,48)-tetrazo-
lone ﬁas obtained as a colorless oil.

lg-mMR (cnc13) §: 1.60 (38, 4,J=7. 2Hz), 2.93 (1n,d J=
4. 4Hz), 3.17 (1H,d,J=4. 4Hz), 4.40 (2B,t,J=11. 8Hz), 4.93 (1E,

. q,3=7.282), 6.08 (1H,tt, I=53.2, 4.6Hz), 6.73-6.94 (2mm),

7.05 (;n,d,a-snz), 7.23-7.41 (1n,n), 7.86 (2K,d,J-982)~

Been Replaced
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f° V) 2%2% ex-l: 3000, 1745, 1622, 1601, 1522, 1431,
' SIMS (m/z): 475 (M+E)Y

Reference e 38 -

‘ In the same manner as in Referenée Example 5, starting
®  from 1.38 g of (15)—1-[(211)-2-(z,'4-A5.f:1u¢ropheny1)-z-oxi:a-
nyl]ethanol and 1.09 g of 1-(4-chlo£'ophenyl)-

] 5(13,43)-tetrazolone, 1.27 g of 1-(4-chlorophenyl)-—4- |

- [(1R,2$)-2-(2 4-dif1uorophenyl)-2 3-epoxy—1-methylpropyl]- .
5(m,48)-tetrazolone was obta.:l.ned as a cololess oil.

' 1n-mm (cDcly) &: '1.60 (3R, d J-'l 2Hz), 2.92 (18,4,3= '
4.4Hz), 3. 15 (1E,d, I=4. 4az), 4.92. (m,q,:m 2Hz), 6.75-6.96
(2H,m), 7. 25-7 41 (u:,m), 7. 45 (28, d, J-SHz), 7.90 (2H,d,J=.
Csmz). |

m VI8t -1, 3018, 1732, 1620, 1506, 1425.
- .SIMS (m/'z).. 379 (u+n)
. Regerence gxgg;e 32 |
| In the same manner as -in Reference Example 5, starting
‘from 1. 01 g of (18)-1-[(23) (2 4-dif1uorophenyl)-2--.
: 'cxj.:aggl}ethanol and 1.15 g of 1-[4-(1,1,2,2-
- :ftet:ailuoroethoxy)phenyl]-z(m,SE)-imidazolone, . 36 g of
1 1-[ (Ii, 28 )-2-(2 4-di£luorophenyl )=2, 3-epoxy-1-methylpropyl }-
© 3-[4-(1,1,2, 2-tetrafluoroethoxy)phenyl]-2( 1H,3H)-midazolone
~ was obtained as colorless needles.
- m.p. 117 - 118 °c.. . - _ _
1n-m (CDCl3) 8¢ 1. 37 (33 a,JI=7. 2Hz), 2.71 (1H,d,J=

5-9. _ . This Sheet Has Been
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gﬁz 8Hz), 6.46 (1H,d,J=3Hz), 6.57 (1H,d,J=3Hz), 6.80-6.95
y.,nJ, 7.28 (2H,d,J=9Hz), 7. 36-7.48 (ln,m), 7.67 (28, d I=

X ference Example 40

” " In the same manner as in Reference Example 5, starting
Fcom 0.80 g of (15)-1-[(2R)-2-(2,4-dif1ucrophenyl )-2-oxiza-
i],jgthanol' and 0.78 g of 1-(4-ch1.drophenyl)-2(m 3H)-imida-
'élcne, 0.18 g of 1-(4-chloropheny1)-3 [(1R,ZS)-2-(2 4-

one was obtained a8’ a colorless: ‘viscous o:l.l._

- (cnc13) §: 1.36 (3n d J-7nz), 2.70 (15, ,J- .
Laz), 2.80 (1H,d,J=5Hzj; 5.07 (1H,q,J-7Ez), 6. 4s (1n,d,a-iﬁ
ffznz), 6.55 (1H,d,J=3.2Hz); 6.79-6.94 (3H,m), 7. 34-7.46

f i%,m), 7.38 (2H, d,J=9Hz), 7.59 (2H,d J=9Hz).

}\ ence Example 41 =

“"In the same manner as in Reference. Example 5, sta.rting

i l]ethancl and 0.65 g of 4-(4-chloropheny1)-

_ (23,43)-1 2 4-triazolone, 0. 23 g of 4-(4-chlorophenyl)-..
53 ¢ $”“";2-(z 4-difluoropheny1)-2 3-epoxy-1— | |
' '11-3(28,43)-1 2, 4-—t::iazolone was obtained as a
ctﬂo:less viscous oil.

i;*; 1g-mm (cDCl3) 8: 1.46 (3H,d J-7Hz), 2.88 (18,d, J=
saz).,s 15 (1E,d,J=5Hz), 4.94 (1H,q,J=7Hz), 6.76-6.88 (2H,
J). 7.2sf7.so.(13,mo, 7.45-(43,;), 7.66 (1H,s).. -
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Reference Example 42

In the same manner as in Reference Example 5, starting
from 0.83 g of (18)-1-[(2R)-2-(2,4-difluorophenyl)-2-oxira~
nyl]ethanol and 1.56 g of 1-[4-(2,2,3,3,4,4,5,5-octafluoroc-
pentoxy)phenyl]-z(IH,BH);ihidazolone,.0.30 g of 1-[(1R,28)~
2-(2, 4-difluorophenyl)-2 3-epoxyb1-methylpropyl]-3-(4-
(2,2,3,3,4,4, 5 5-octafluoropentoxy)phenyl]-2(IH,BH)-imidazo-
.lone was obtained as a colorless viscous oil.

1y NMR (CDCl3) &: 1. 36 (38,d,3=7.2Hz), 2. 70 (15 d,J=.
i 4.8Hz), 2.80 (1H,d,J=4.8Hz), 4.48 (2H: ,J=13Hz), 5.07 (1E,

{ q,0=7.28z), 6.09 (1E,tt,J=52, 5. 6Hz), 6.43 (1H,d,J=3.2Hz), -

§§ 6.51 (1H,d,J=3.2Ez), 6.79-6.96 (ZH,m), 7.00 (28,d, J-snz),_,
3-7 34-7.47 (1Hm), 7.57 (zn d; J=SHz)

{3'Refe;ence Example 4; | _
2 In the same manner as in Reference Example 5, starting
- from 0.68 g of (15)-1-[ (2R)~(2,4-difluorophenyl)-2-

'3i oxiranyljethanol and 0.70 g of 1-[4-(2,2,2- | _
:%.trifluoroethoxy)phenyl]-2(13 33)-imidazolone, 0.30 g of 1-
7§ 1(1R,28)=~2-(2, 4-difluorophenyl}~2, 3-epoxy-1-
i;'methylp:opylj-B-[4-(2 2 2-tri£luoroethoxy)phenyl]-2(13,33)-

one was obtained as colorless needles.

In-nun (cnc13) §: 1.36 (3H,d,J=7.2Hz), 2.71 (1K,d,J=
L 4.8Hz), 2.81(1H,d,J=4.8Hz), 4.37 (28,q,J=8Hz), 5.07
i;(ls,q,a-7'znz), 6.52 (1H,d,J=3.2Hz), 6.43: (1H,q,J=3.2Hz),
 6.80-6.95 (2H,m), 7.00 (28,d,0%9.282) , 7.35-7.48 (1n,m),

b 7.57 (28,d,J=9.28z)." &
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In the same manner as in Reference Example 5, starting
":fxam 1.0 g of (1S)-1-[(2R)~-(2,4-difluorophenyl)-2-
f;oxi:anyilethanol and 1.23 g of 1-[4-(2,2,3,3,3-pentafluoro-
p:opoxy)phenyl]-Z(m,SH)-imidazolone, 0.43 g of .

1- (lR, 2S)=-2-(2,4-diflucrophenyl)-2,3-epoxy-l-methylpropyl]-
3-[4-(2 2,3,3,3-pentafluoropropoxy)phenyl]-2(18, 3H)-i.midazo-
K ~ lone was obtained as colorless plates.

:  lpg-NMR (CDCl3) §: 1.36 (3E,d,J=7. 2Hz), 2.71 (1, d,J=

, 4. 8Hz), 2.81 (1E,d J=4.anz), 4.44 (28t J-1zaz), 5.08 (1,
44 ,J=7.28z), 6.44 (13 d,J=3, znz), 6.52 (1H, d,J-3 2nz), 6.78-
.95 (2H,m), 7. 00 (2H; d JI=9, 282), 7 35-7 48 (1H,m), 7. 57
(2H,d,J=9.2Hz). - .
__._.gef erence Exa_;ggle 45 _

'~ In the same manner as in Reference Exa.mple 5, starting
: ..."—J._- from 0.73: g of (1S)-1-[(2R) (2, 4-difluorophenyl)-2-

3 'oxiranyl]ethanol and 0.75 g of 4-[4-(2 2,2- _

- trifluoroethoxy)phenyl-S(28,41!)-1 2, 4-triazolone, 0. 74 g of |
2-[ (1R,28)-2-( 2 4-difluorophenyl)—2 3-epoxy-1-methyl-

| naunn (cnc13) §: 1.46 (3H,d J-7nz), 2.88 (1E,d,J=
4.6Hz), 3.15 (1E,d ,J=4 .6Hz), - 4.38 (2n,q,J-enz), 4.94 (1H,q,
. J-7Hz), 6.74-6.90 (2H, m), 7.02 (2H,d,J=9. ZKz), 7.36-7.50

e
¥ -.
e
'w
1

" (1n,m), 7.44 (28H, d J=9.28z), 7. sz (1H,s).
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Reference Example 46 |

In the same manner as in Reference Example_s, starting
from 0.94 g of (1S)-1~[(2R)-(2,4-difluorophenyl)-2-oxira-
nyljethanol and 1.16 g of 4-[4-(2,2,3,3,3- |

pentafluoropropoxy)phenyl]-3(28{43)-1,2,4-triazolone, 0.68 g
of 2-[(1R,2§)-2-(2,4-difluorophenyl)-2,3-epoxy-l-methyl-

propyl]44-[4-(2 2,3,3 3-pente£luoropropoxy)phenyl];
3(2H,4H)-1,2,4-triazolone was obtained as a colorless ozl._

PRGN 0 g7 LT ST e

1n-m (cnc13) 5s-1. 46 (38,4,7%7Rz), 2. 88
(1E, d,J=4. 6Hz), 3.15 (1, d,J=4. 6Hz); 4. 44 (2H, t, J-lznz),
4.94 (1n,q,J=7nz), 6.72-6.92 (2n,m), 7.:02 (23 dt,J=9. 2nz,f;
=2, 2Hz), 7. 30-7 50 (1H,m), 7.44 (2n,dt J=3. 2Ez, J=2. 2nz)r
' 7.62 (1H,s).’ - ST .

Refe;ggce Bxgggle 47 _
| In the same manner as in Reference Example 5, starting
- from 0.70 g of (1S)~[(2R)~(2, 4-difluorophenyl)—2-._

. oxiranyl]ethanol and 1.17 g of 4-[4-(2,2,3,3,4,4,5, S-octa-
fluoropentoxy)phenyl]-3(28,43)-1 2 4-triazolone, 0 18 g of
2-[(1R,28)—2-(2 4-difluorophenyl)-2 3-epoxy-l-methyl-

pz f"} -4-[4-(2 2,3,3, 4, 4,5 5-octa£luoropropoxy)phenyl]-

w2

T R R e I TR R TR R

_;)-1 2 4-triazolone was obtained as a colorless vig-
. coue oil.- .

1n-uun (cnc13) §: 1.47 (3H,d, J-?Hz), 2.88 (1H,d J-SHz), .
. 3.16 (1H,d J-SHz), 4 49 (2H,t Jfl3H¢){ 4.95 (ln,q,q-7ﬂz),
'Q'{;S;lo'(lﬁ}tt,q‘SZ}'5.4Hz),_6.75-6.90_(23}#),27,04 (28,d,J=
£ - 9.0mz), 7Q25{7.42 (1g,mq;'7.45"(2ﬁ.d,a§9.on§),17.52'(13,;):
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Yaference Example 46 |
_ In the same manner as in Reference Example 5, starting
E?nn 0.971 g of (1S)-[(2R)~(2,4~difluorophenyl)-2~oxira-
j}i]ethanol and 1.0 g of 2-[4-(2,2,2-trifluorcethoxy)
By enyl]-3(28,4H)-1,2, 4-triazolone, 0.825 g of 4—[(IR,25)=2-
%2 4-difluorophenyl)-2, 3-epoxy-l-methylpropyl]-2-[{4-(2,2,2-
. ifluoroethoxy)phenyl]-3(ZH 4H)-1,2,4-triazolone was ob~ -
,iained as colorless prisms.
b m.p. 118-119 °C . |
| lg-mmr (cocl3). 81 1. 42 (33 d, J=7. ZHz), 2. 73 | :
(13 d,3=4.282), 2.77 (1E,d,J=4.2Hz), 4.37 (2H,q,J-8 282y, -5
~Zbo (1n,q,J=7 2Hz), 6.81-7. 02. (ZH,m), “7.00 (28, d,3=9. 2nz),;3' |
7 31-7.50 (1E,m), 7.59 (lﬁ,sf} 7.93 (23 d,J=9.2Hz).

Reference Example 49 - ' _
3 In the same manner as in Reference Example S, starting
rem 0.98 g of (18)~- [(2R) (2 4-difluoropheny1)-2- .
oxiranyl]ethanol and 1.04 g of 2-[4-(2 2,3,3 3-penta£1uoro— -
::;ropoxy)phenyl]-3(23,43)-1 2 4-triazolone, 0.882 g of 4-
‘5¥(1R,28)-2-(2 4-di£1uorophenyi)-2 3-epoxy—1-methylpropyl]- .

tfzf[4-;3:,,3 k] 3-penta£luoropropoxy)phenyl]-3(23,43)-1 2,4~

1 ;;;was obtained ‘as colorless prisms.

m'p.* 128129

- lm-mer’ (cnc13) 8: 1.43 (33 d,J=7. 2Hz), 2.73

*(18 d,J=4.2Hz), 2.77 (13 d,J=4.2Hz), -4.44 (2n,t J=12. 2nz),
’e

5.01 (1H,q,J-7 28z), 6. 80-7 01 (28,m), 7.01 (28, d,J-9 ZHz), L
7 32-7 49 (IH,m), 7. 59 (13,3), 7. 94 (23 d J-s 2nz)

‘-!,s"

st - .

2
]
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¢ Reference Example S0

% ' In'thn same manner as in Reference Bxample 5, starting

fé::am 345 mg of (1S)-[(2R)-(2, 4-di£luorophenyl)—2-

g'oxiranyixethanol and 410 mg of 2-[4-(2,2,3,3,4,4,5,5-octa~

Eﬁfluoropeptoxy)phenyl]-3(23,43)-1,2,4-triazolone, 371 mg ‘of

: 4-[(1R,2S)-2-(2,4—diflnoropheey1)-2;3-epoxy51-methy1-

§ propyll-2-[4-(2, 2 3,3,4,4 5.5-octaf1uoropentoxy)phenyl]-'

; 3(23,48)-1 2, 4-triazolone was obtained as’ colorless prisms
| 1n-nun (CDCl3) §: 1.42° (33 a J-?Hz), 2. 73

5 (1n,d J=4.28z); 2.77 (1H,d, =4 2nz), 4.49 (28t J-1anz),

?.5 00 (IH d J=7Hz), 6.12 (lﬁ tt J=52, 5. 4Hz), 6. 80-7 01

ﬁ.7 94 (28,4, ge9.3mz). < -

ere ce Ex le .

? In the ‘'same manner as in Reference Example 5, start;ng
ré;frcm 0.975. g of (1S) [(2R) (2, 4-di£luorophenyl)-2-'

{i oxiranyl]ethnnol and 1. 13 g of 2-[4-(2 2,3 3-tetraf1uoropro-
jé poxy)phenyl]-s(zn 45)-1,2 4—triazolone, 0.847 g of 4-

35 [(1n,2s)-2-(z 4-difluoropheny1)-2 3-epoxyh1dmethy1-
- =z -[4-(2 2, 3 3-tetraf1uoropropoxy)phenyl]-3(2H,
.htriazolone was obtained as colorless prisms
116-117 °C N

. lg-R (cpcly) st 1. 42 (3E, d J=7. 2Hz), 2.73 |
(1H,d, 3-4 28z), 2.77 (1E, d,J=4. 2Hz), 4.37 (2E,tt,J=11.8,
b 1. 6Hz), 5.00 (lH,q,J-? 28z), .6. oa (1K, tt,J-SS, SHz), 6.79-"
I 7.04 (28,m), 6. 99 (28, d,3=9. 4Hz), . .32-7.49 (1H,m), 7.59 -
i (1m,8), 7.93 (zn d,3=9. 4z2) |

1l

il

f (28,m), 7.01- (2H,d J=9.2Hz), .7. 30-7 50° (1xﬁm), 7. 59 (13,:),.

65 - . This Sheet Has Been Replaced . - .
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In the same manner as in Referenoe'zxemple S, siartiog

from 1.15 g of (1S)~ [(ZR) (2, 4-di£luorophenyl)-2-

"p:oxi:euyl]ethenol and 1.27 g of 2-[4-(1,1,2, Z-tet:afluo:oet-j
hoxy)phenyl]—3(23 43)-1 2 4-triazolone, 1.20 g of o
-4-[(lR 28)-2-(2, 4—difluorophenyl)-2 3-epoxy-l-methyl-

propyl]-2-[4~-(1,1,2 2-tetrafluoroethoxy)phenyl]-3(23,48)-
1 2,4-triazolone was obtained as colorless needles.

m.p. 105 - 106 °C. el .

1npnun (cnc13) §: 1.43 (3H, 4,3-7 ZHz), 2.74
(1H,d,JT=4.4Hz), 2. 77 (1H,d,J=4. 4Hz), 5.01 (lR,q,J~7 2nz),
.5.92. (1H,tt,J=53, 2.8Hz), 6. 81—7 .01 (2H,m), 7. 28
(ZH,d J=9.2Hz), 7. 30-7 49 LlH,m), 7 61. (lH,s), 8.04

. ) .:’.-‘.\',‘i"-'-'"s"

k. (28,4,3=9.28z)..
z geference Exggg;e 53

2,4-difluoroaniline (25g) and 25.2 g of pyridine were
dissolved in 200 ml of dichlorcmethane to which was added
dropwise 33.3 g of phenyl chlorofo:hafe'with ice cooling;-

--?;__After sti:ring for 30 minutes with ice-cooling, the reaction
;- solution was washed with water and dried followed by dis-

' -gthe ‘solvent to give a mixture of phenyl 2, 4-difluo-
{:vijloexbemate and pyridine. To the mixture was edded
30.7g .of 2-(di-ethoxy)ethylamine and the mixture was stirred

at room temperature. The crystels separated out were fil-
tered and washed with petroleum ether to give 37.8g of N-
(Z.Z-diethoxyethyl)-N'-(2,4-d1£luogophenyl)uree as colorless
Crystals. |
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of methanol and 280ml of weter, and 300ml of 0.48K hydro-

. solution was concentrated unde:'reduced pressure The crys-
' tals thus separated out were wnshed with a. mixtuze of water

~ and methanol (5.1):te give 22.89 of 1-(2,4-d1£1norophenyl)--

.Refe;gg g;gggle §4-§§

v
@
[
Le
4

This urea (37.5g) was dissolved in a mixture of 560ml

chloric acid was added thereto and the resulting miztu:e was:
stirred fo:'three days at room temperature The :eection .

2(13,33)-imidazolone'ae a colorless powder.
‘m.p. 192 - 194 °C . N
Elemental analysis fox CSHGFZNZO

Calcd: C 55.11, E, 3. oa, N, 14.28 . - o

_Pound: C.55.14, H, 3. 29, N, 14.18 - s
' Imidazolone derxvates ehown in the following tables 1

and 2 were obtained.in the same manner as in Reference '

Example 53. .

67
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Table 1

Reference
Example

np.( C)

55

56

- 155-15T.

* 145-148

4

SR 3 IV LT

167-168
157-159
145-151

147-150

68
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Table 2

Reference

+ Bxample -

(T

60 ;(f:rz);g_ |

161163

176-178 -

" 69
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egence Example 64 |
fo_aminoacetoaldehyde diethylacetal (7.8 ml, 53.6.mmol)
| was added dropwise 10g (53.4 mmol) of 4-trifluorcmethylphe-
4 nylisocyanate at 0°C during five minutes. The reacrion_
f;isolution.was sfirred-for one hour at room temperature.jThe - ;
5i crystals thus produced was collected by-filtration and . é
:_ ‘washed with hexane to give 16.2 g of 1-(2, 2-disthoxyethyl)-
-(4-trifluoromethylphenyl)urea (95%) as a colorless ‘powder.
l-(2 2-Diethoxyethyl)-3-(4-trifluoromethylphenyl)urea
(9-2g, 28.7mmol) was dissolved in a mixture of 113'ml of
é; methanol and 57 ml of water. To the reaction solution was
':T.added 67. s ml of 0.48N hydrochloric acid and the mixt:ure was e
iﬁ stirred for 48 hours at.room temperature. To the reactio .%

UL 7Y ¥ N

;jisolution was added 1N- sodium hydroxide to adjust 'pH to’ 7,.
followed by being concentrared under reduced-pressure. The
residue'ﬁas.extractedjwith ethyl acetate (100 ml x-4); Th
extracts were combined, washed with wafer'and saturated '

agueous solution of sodimm chloride successively; dried over

magnesium sulfate and distilled off. The crystals thus

ﬁi_separated out were recystallized from ethyl. acetate-iscpro--

i,

: %to give 4 87g of 1-(4-tri£luoromethylpheny1)-
2(18g Himidazolone (74%) as colorless prisms.

m.p. 170 = 171 °C
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k. Reference Example 65 - |
:{ 4QT§1£1uoromethoxyaniline.(209) and 9.8 g of pyridine
igwsre dissolved in 150 ml of ethyl'acstatef and 19.5g of
ﬁfphsmyl_chloroformate-ﬁas added thereto with ice.cooling.
‘; After:stirring for 15 minutes_with;ice cooling, the reaction
;: _solution was wa.s.hed. with water, dried and ditilie'd.'off . |
3 undex reduced pressure. The crystals-separated out were
° washed with hexane to give 34.1 g'oidphenyl 4ftrifluoromet-
g-_hoxycarbamate as colorless crystals.. o _ -
4 This carbamate (15. Og) and. 6 m of hydrazine hydrate
were stirred in 50 ml of. ethanol for 2 hours. The reaction
solution was concentrated under reduced pressure and the .
?; residue was washed with cold ethyl acetate to give 11 79 of
. 4-(4-tri£1uoromethoxyphenyl)semicarbazide as. coIorless crys-;fi
: tals., ' '
After stirring 7.0 g of this semicarhazide and 15. 5 g
f; of formamidine acetate in 150 ml of dimethyl formamide at
] .room temperature for 30. minutes, 8.9 g of acetic acid was
_added and the mixture was heated for 6 hours at 80 °C. The
solvent was distilled off under reduced pressure. To the
| residn.:were added ethyl acetate and saturated aqueous

f ‘of sodium chloride. The organic layer was dried and
concentrated, and the residue was recrystallized from ethyl
acetate-hexane to give 3.44 g of 4-(4-tifluoromethoxy-
phenyl)-3(2H,4H)-1,2,4-triazolone as colorless crystals.
m.p. 193 - 195 °C |

lg_NMR(CDCl3)8: 7.37 (2H,d,J=9Hz), 7.63 (2H,dt,J=9Hz, -
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- th same manner as :Ln Reference_ Exa.mple 65, t:ia.zo-

. ' 3 to S were .
lone derivatives shown in the following tables g |

' obtained.
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Table 3

Reference

=R | . | o ap (T '
.Ehuqule'_:'. ) o e .
l  7 o @"mz 195-196
6T . . _ Seac R .

'- 225‘226

18150 -

191-192
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bable 4

| Reference.

- Example -

-R | |
- - cry R
N

2 ( °C,)._

73

N
A
=

T I

T4 MRS

75  —ae, 100104
163-165

178-180 .

T8 _®— acz(cz,), . 208-209
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Table S

| Regqriz;ce N -_R R _n','p,(.'C:)' |

T9 zczzz' . -.215.2-17 1. . i
-8 - ' ocmcr; . 177-178
81 ' oéxicrzcr:,__;_.' '.__'187-188_'- '_

-

- 82 o ;@ocxzccrz);n - 153-158 :_'-{_

g3 | _< >- a g0 | -

. 287-269
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Refe a_E le
To a solution of 3-methylbutylamine (20q, 229mmol) in
840 ml of dichloromethane were added 35.6 ml triethylamine

" (255mmol) and 28.8ml of phenyl chloroformate (230 mmol) at

0°C. The mixture was stirred for three hours at room temper-
ature. After distilling off the solvent under reduced pres-

sure, 200 ml of ethyl acetate and 200 ml of water were added
to the residue. The organic layers were separated and water

layer was extracted with ethyl acetete (100ml X 3). | .
organic layers were combined, washed with water and saturat-_ :
ed sodium.chloride solution successively and dried over :

magnesium sulfate. The solvent was distilled off and the

,:\,.?\ i :w;n.u.-é,.:,

crystals separated out were collected by filtration, and :
washed Wlth petroleum ether to give 39.5 g of phenyl 3-
methylbutylcarbamate (83%) as colorless crystals..

- To a solution of phenyl 3-methylbutylcarbamate (18. 5 g,

- 8.9 mmol) in 210ml of dioxane was added 22ml of hydrazine-'

hydrate, and the mixture was heated under reflux for three _
hours. After cooling, the solvent was distilled off under-
reduced,pressure. The residue was dissolved in 200ml of

_tate.,To the solution was added 4N hydrogen chlo-
ride-ethyl acetate solution (22ml) and the mixture was '
stirred for one hour at room temperature. The precipitates
were collected by filtration, washed with ethyl acetate
(S50ml X 2) and dried to give 14.8g of 4-(3-methylbutyl)
semicarbazide hydrochloride (91%) as a white powder. _
A mixture of 13.0g of 4—(3-methylbutyl)semicarbezide;‘,
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i hydrochlcride (71 6 mmol) and 60 ml of ethyl orthoformate
%;was stirred at 110°C for two hou:s. After cooling, the

f?mixture was subjected to column chromatography using silica-
gal (eIuate ; ethyl acetate-hexane-l 2 to 2:1 to ethyl '
'-acetate to ethyl acetate-methanol = 10: 1). The Eesired__

fraction was concentrated..The crystals_thus given was

'recrystallized from ethyl'acetate-petrbleum ether to give

- 7.0g of 4-(3-methy1buty1)-3(28 4H)-1, 2 4-triazolone (63%) as

‘colorless needles.

m.p. 78-79°C o o
1n-nnn (cnc13) 5 3 0. 96 (6H,d ,J=6. 4Hz), 1.53-1.72
"_(3n,m), 3.66 (2H,t,J7. 4Hz), 7.39 (1H,s)

by mi e

:531emental analysis for 67813N30 K 'fu;“;f_ﬁ?i§3*;-f'
“caled; C, 54- 17 'H,8. 44 n,27 07" - Jdemviie—n

- Found; C,54.14: H,8.47; N, 27.14

: iReference ggggple 86 _
= moa mixture of 5.0g of 4—(trifluoromethyl)phenyihydra—
" zine (28.4 mmol), 31 ml of water and 3.1 ml of concentrated
hydrochloric acid was added 2.9g of glyoxylic acidphydrate
:;"(31 4 mmol), and the mixture was stirred for one hour at

'-inﬁrature. The precipitates thus separated out was

by tiltration, washed with water and dried over

-n_‘.q

phosphorus pentoxide to give 6.26g of 4-(trifluo-

romethyl )phenylhydrazonoacetic acid (95%).as a pale yellow

-powder.

4—(tritltoromethyl)phenylhydrazonoacetic acid (6.26g,

27 mmol) was suspended in 176 ml of toluene, and 4.0 ml of

This Sheet 77
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triethylamine (28.7 mmol) and 6.1 ml of diphenylphosphoryla-
zide (28.3 mmol) were added and the resulting mixture was
stirred £or one hour at 120°C. After cooling, the reaction

'solution was extracted with 200 ml of an aqueous solution of

pottasium hydroxide (10%) The aqueous extract was acidified

wzth concentrated.hyd:ochloric acid to adjust pH to l, and

. the crystals thus eepa:ated out were washed with water and

hexane successively and dried over phosphorus pentoxide to

give 4.48g of 2-(4-trif1uoromethylphenyl)-3(ZH 43)-1 2, 4-

fl_triazolone (72%) as a colorless powder.

“m. p.. 221 °C

e.Reference Exgggles-8f494 |

-In the same manner as in Reference Example. 86, triazo-

;Tflone derivatives shown in the following'table 6. were ob-
- tained.
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.In the same manner as in Reference Example 64, 1-(4-

..ffluorophsnyl)-z(ls 3H)-inidazolone was obtained.

mop. 155~167°C

E R Reference Exgggle 26

To 4-trifluoromethylphenyl Lsocyanate (2. 89 ml, 20.2

f. mmol) was added 5.36 ml of az;dotrimeth215llane (35.9 mmol):
;' and the mixture was stirred at 110°c for twenty-four hours. _
Ei After cooling, the mixture was subjected to column chrcma-

tography using silicagel (eluete ; ethyl acetate:hexane=1:1

to 2:1 t. ethyl acetate) to collect a desired fraction to be

- concentrated. The crystels obtarned were recrystnllized from

ethyl acetate-hexane to give 3.64 g of. 1-(4-trifluoromethy1-
phenyl)-S(lH 43)-tetrazolone (78%) as’ colorless needles.
m.p. 191-192°c
Reference Examgles 97-104
- In the same manner as in Reference Example 96, tetrazo-
lone derivatives shown in che following :able 7 were ob-
tained. ' ‘
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4..[4- (1 . 1 ' 2 Z-Tetrafluoroethory) phenyl ] semicarba.zide
(6 0 q) and 10 6 g of acetamidine hydrochloride were dis-

' solved in 100 nl of dimethylformemide. The solution was .

stirred for one hour at room tempera.ture. After add:.ng 6.6 g

of acetic acid, th.e reaction solution was heeted at 80°C for

seven hours end concentrated under reduced pressure The

residue was dissclved in a mixture of 200 ml1 of ethyl ace- |

tate and 40 ml of water. ‘The separated organic layer was

- washed with iraf:er and ,s'aturat_ed_'sodiu'm chloride solution,

dried encl ‘distilled off to- remove the solvent. The residue

. 'was recrystallized fron ethyl acetate to give 3.6 g of 5- .

. jmetny1-4-[4-(1 1,2, 2-tetrafluoroethoxy)phenyl]-3(28 4H)-g _

o

ey

1, 2 4-triazolone as colorless needles.

‘m.p. 204-205°c
lp o (DMSO-dg) § : 2. os (3n,s), 6.84

: (15 tt,J=51.8Hz,J=3.2Hz), 7.43 (28, d,J=8.8Hz), 7.55

(28,d,J=8.SHz),_11.57 (1H,s). .

-- Reference Ex_amgle | 10.6.-

In the s'a:he-menner as in Reference E'xa.mple-'los ¢ 5=

2oy p. 206-207°C

. Reference Ex x-) 7

4-Chlorophenylhydrazine hydrochloride (5.0 g) and 3.4 g
of sodium acetate were dissolved in a mixture of 50 ml of
water and 25 ml of ethanol, to which 1.69 g of 80% acetald-
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hyde aqueous solution were added dropwise at room tampera-
_ture, ‘and the resulting-nixture wvas stirred for 30 minutes
at room temperature. After adding 50 ml of water, the reac-
tion mixture was extracted with ethyl acetata. The organic
._layer was washed with water and. saturated.sodium.chloride ,
solution, dried and distilled off to give acetaldehyde 4~

_ chlorophenylhydrazone as an oil. o

This. hydrazone was dissolved in 15 ml of acetic acid,

B to which an aquenous suspension of 1. 82 g of sodium.cyanate

were added, and the ‘mixture was stirred for one hour at room
temperature. The separated crystals were collected by fil-'
tration and.washed with water to give 4. 8 g of 2-(4-chloro-

E- powder._ , : _ _
| A mixture of 1.0 g of 2-(4—chlorophenyl)-S—methyl-
1,2,4-triazolizin¢3-one, 50% aqueous solution of 2.28 g of

ri. sodium hydroxide and 0.11. g-of tributylammonium'bromide in

25 ml of toluene was stirred for four hours at 60°c. After
" cooling, the reaction nixture was diluted with 25 ml of
';waterf The separated aqueous layer was acidified with con-

<
g.‘-_ —

6d hqdrochloric acid. The separated crystals were

) » ; by. £{1tration and recrystallized from ethyl ace-
.tate-diisopropyl ether to give 0.56 g of
2-(45chlorophenyl)-5-methyl-3(28,4&)-1,2,4-triazolone as
colorless needles.

m.p. 218-219°C |

lg-mMR (CDCl3) § : 2.34 (3H,s), 7.40
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m'tt'Jgg;znz,J-Z,zm), 7091 (ZH,tt,J=9.ZHZ,J=2.ZHZ), 11055

. In éhé eaﬁe manner as in Reference Example 107, 5-
lmethyl-z-(4-t:if1uoromethoxyphenyl)-3(ZH 4H)-1 2 4-triazo-
flone was obtained.
' ‘m.p. 213-214°C

;gpference Example 109

In the same manne: as in Reference Example 5, starting

from 0 44 g of (1s)-1-[(2R)-(2, 4-difluorophenyl) 2-
koxiranyl]ethanol and 0.48. g of 1-[4-[4-[4-(2,2,3,3-

;2 3-epoxy~1-methylpropyl]-3-[4-[4-[4-(2 2,3, 3-tetra-"

?zolone was obtained as a colorless powder.

- lE-Mm (cpCl3) 8: 1.36-(3H,d,J=7.2Hz), 2.70 (1H,d;J=
9 X .8Hz), 2.81 (1H,d,J=4. 8Hz), 3.22-3.40 (8H, m), 4. 31
?(23, ,J-lznz), 5.07 (1H,q,J=7 2Bz), 6.07 (1E,tt,J=53,

éi; 2n§),5s 40 (1H,d,J=3. 282), 6.50 (1H,d,J=3. ZHz), 6.70-7.03

: In the same manner as in Reference Example 5, starting
; from 0.31 g of (1S)-1-[(2R)~-(2,4-difluorophenyl)-2-
i oxiranyl]ethanol and 0.50 g of 4-[4~(4-[4-(2,2,3,3-
fstetrefluoropropoxy)phenyl]-l-piperazinyl]phenyl]-s(28,4H)-

: 1,2,4-triazolone, 0.15 g of 2-[(1R,25)=2-(2,4-difluoxrophe-
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nyl)-2,3-oooxyb1-mnghylpropyl]-4-[4-[4-[4-(2;2,3,3-tet£a-
fluo:op:opoxy)phouyl]-1—piperazinyl]phanyl]-3(23,43);1,2,§-
triazolone-ﬁas obtained as a oolorless powde:.

lp-wMR (CDCl3) 8: 1.46 (3E,d,J=7.0Hz), 2.88 (1E,d,J=
5Hz), 3.16 (13,  J=SHz), 3.22-3.39 (8H,m), 4.31
(2H,t,J=12.2Hz), 4.96 (1H,q,J=7.0Hz), 6.07 (1E,tt,J=53,
S.onz), 6.75-7.03 (8H,m), 7.23-7.40 (3E,m), 7.59 (1H,s).

e E e 111

In.tho same‘manner aé in ﬁeference Example 5, starting

.from 0 35 g of (15)-1- {(2R)- (2 4-dif1uorophenyl)-2-

oxiranyl]ethanol and 0 31 g of l-[4- (2 2, 2-trifluoroet— -

- hoxy)phenyl]-s(18,48)-tetrazolone, a mixture (3:2, 0.22 g) _
-"--of 1-[(1R,2S)-2-(2 4-di£1uorophenyl)-2 3-epoxy-1-methy1pro—

pyl]-4-[4-(2 2 2-tri£1uoroethoxy)phenyl]-5(IH 4H)-tetrazo- |
lonie and: (23)-2-(2 4-difluorophenyl)-2-[(1R)-1—[1-[4—(2 2,2-
trifluo:oethoxy)phenyl]-1H-tetrazol-5-yloxy]ethyl]oxirane

. was obtained as a colorless oil.

lgm- (cnc13) §: 1.55 (d,J=THz), 1. 60 (d,T=8Rz), 2.93
(d, a-4 5az), 2.96 (d J=4.8Hz), 3.17 (d,JI=4. SHz), 3.20
(d,Jhi Hz),ui 40 (q,J-BHz), 4.44 (q,J-BHz), 4.93 (q,J=SEz),
_z), 6.77-6. 95 (m), 7.06 (d,J=9.2Hz), 7.09

'-,(d}_ﬁﬂ,znz), 7.27-7.45 (m), 7.61 (d,J=9.2Hz), 7.86

(d J=9, ZHz).
Raference Example 112

. In . the same manner as in Reference Example 5, starting
from 1.049 g of (1S)-1-[(2R)-(2,4-difluorophenyl)-2-
oxiranyljethanol and 1.17 g of 1-{4-(1,1,2,2-tetra~-
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.fluoroethoxy)phenyl]-s(lH,4H)Qtetrazolone, 1.28 g of 1-

[ (1R,28)~2-(2,4-difluorophenyl)-2, 3~epoxy-l-methylpropyl]-4-
(4-(1,1,2,2-tetrafluorcethoxy)phenyl]~5(1K,4H)~tatrazolcone
was obtained as a colorless oil.

lg-mMr (CDC13) 6: 1.61 (3E,d,J=7Hz), 2.93 (1H,d,J=
4.4Hz), 3.17 (18,d,3=4.482), 4.93 (1H,q,J=7Hz), 5. 94

7.34 (2H,d,J=SHz), 7.98 (2n,d,J=9xz).

t
IRV oo cm~l: 3060, 1734, 1618, 1599, 1510, 1427.

Reference Exgggle 113
In the same manner as in Reference Example 5, starting
from 0. 962 g of (15)-1-[(2R) (2, 4-difluorophenyl) 2- : i
oxiranyl]ethanol and 1.19 g of 1-[4 (2,2,3,3 3-penta-
fluoropropoxy)phenyl]-s(13 4H)-tetrazolone, 1. 31 g of 1l-
[(lR,ZS)-Z-(Z 4-dif1uoropheny1)-2 3-epoxy—1-methylpropyl]-4-
[4-(2,2,3,3, 3-pentafluoropropoxy)phenyl]-5(ln 4H)~-tetrazo-
lone was obtained as a colorless oil. o
1H-nua (cnc131 §: 1.60 (3H,d,J=THz), 2.92 (1H,d,J=
4. 4Ez), 3 16 (1n,d J=4. 4Hz), 46'(2& dt,J=12, 1Hz), 4.92

‘ nea.t
IRV

1427.

em~l: 3060, 1732, 1618, 1601, 1558, 1516,

eferen e 4
.'In the same manner as in Referance Example S, starting
from 0.988 g of (1S)-[(2R)-(2,4~difluorophenyl)-2-
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2 oxi:anyl]ethanol and 1.55 g of 1-[4-(2 2 3,3,4,4,5,5-
if'octatlnornpenthoxy)phenyl]-5(13,43)-tetrazolone, a mixture
f’.7 :3, 1.72 g) of 1-[(13,25)-2-(2 4-diflucrophenyl)-2, 3-epoxy-

lrmethylproprll-4-[4-(z 2,3, 3 (4,4,5 +5-octafluoropenthoxy)

' phenyll-S(lH,4H)-tetrezolone and (2R)-2-(2,4-difluoro- -

phenyl)-2-[ (1R)~1-[1-[4~(2,2,3, 3,4,4,5,5-

r"_octafluoropenthoxy)phenyl]-1H-tetrazol—5~yloxy]ethyl]

oxirane was obtained as a colorless oil.

-lE-NMR. (cnc13) §¢ 1 55 (dd, J=6. 6, 1.5Hz), L. 60 (d J=

7. ZHz), 2.93 (d,J=4.5Hz), z 95 (d,J=4. SHz), 3.17

(4, J=4. SHz), 3.20 (d,J=4.8Hz), 4.51 (t J=12. 9nz),=4-55' e
(t,J=12. 8Hz), 4.93. (q,J=7. 2Hz), 5.31. (q,J-7 2Hz),:6.10 ;:%Ji&
3}(tt J=52, s. SHz), 6.11 (tt,J=52, 5. 3Hz), 6.74-6.94 (m), 7. 06 -

(d J-SEz), 7.09 (d,J=9Hz), 7.28-7.45 (m), 7.61 (d, J-SHz),

' 7.86 (d,J=9Hz). - - S,

Reference Examgle 115
In the same manner as in Reference Example 5, start;ng

gfrqm 0.50 g of (1S)~lr[(2R) (2 Q-difluorophenyl)-z- A
'“oxiranyl]ethanol and 0.61 g of 5-methyl-4—[4 (2,2,3, 3-tetra-
”;fluo:op:opoxy)phenyl]-3(23,43)-1 2,4-triazolone, 0.45 g of

‘*53)-2-(2 4-difluorophenyl)-2 3-epoxy-l-methylpropyl]-

“fi??174-[4-(2{2,3,3-tetrafluoropropoxy)phenyl]-3(2H,4H)-

| 112,4-t£iazolone'was obtained as a colorless oil.

lg-NMR (CDCl;) 5:.1.44 (3H,d,J=7.2Hz), 2.11 (38,s),
2.87 (1H,d,J=4.8Hz), 3.17 (1H,d,J=4.8Hz), 4.38
(2H,t,J=11.8Hz), 4.94 (1x,q,J¥7.znz), 6.06
(1H,tt,J=53Hz,J=4.7Hz), 6.74-6.90 (2H,m), 7.02
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(2B,dt,J=9.2Hz,J=2.6Hz), 7.18 (2H,dt,J=9.2Hz,J=2.6Hz),
7.28-7.43 (1E,m). '
Refere e'Ex. e 116

In the same manner.as in Reference Examplg 5, starting
from 0.50 g of (1S)-1-[(2R)~(2,4-difluorophenyl)-2-
dxiranyljethanol and 0.58 g of 5-methyl-4-{4-(1,1,2,2-
| tet;afluoroetnoxy)phényn-s(23,43)-1,2,4-t:iazolone, 0.46 g
of 2;[(1R,285-2-(2,4-di£1uofophenyi)-2,3-epoxy—i-mathylpro- i
pyl]-s-methyl-4-[4-(l 1 2'2-tetrafluoroeth§xy)phenyl]; _ i
| 3(23,43)-1 2, 4-triazolone was obtained as a colorless oil.
| lg-mR (CDCL3) §: 1.45 (3H,d ,J=THz), 2.15 (33,:), 2. 87

s b A8 & = en re b

- (1H,d,3=4. GHz), 3.18 (13 d, J=4. snz), 4. 94 (ln,q,J'=7Hz), 5 94
(1H,tt, J’=53Hz,d’=2 SHz), 6. 7_4-6 90 (2n,m), 7.25-7.42 (SH,m)
Refe;egce Ekgggle 117 T . _ |
In the same manner as in Reference Example 5, starting . |
from 0.70 g of (IS) 1-[(2R) (2, 4-d;£1uorophenyl)-2-
ox;ranyl]ethanol and. 0.62 g of 2-(4-¢hloroghepy1)-S-methyl-
3(23,43)-1 2 4-triazolone; 0. 28 g of 2-(4-chloropﬁenyi);4-
:[(1n,23)-2-(2 4-dif1uorophenyl)-2 3-epoxy-1-methylpropyl]—

.._f3(23'€5}-1 2,l-triazolone was obtained-as a qolorless oil.

: .-'n-m (cpcl3) &: 1.55 (3H,d,J=7.2Hz), 2.24 (3H,s),
2.94 (1R,d,J=4.2Hz), 3.16 (1H,d,J=4.2Hz), 4.81 (1H,q,

J=7.2Hz), 6.78-6.93 (2H,m), 7.30-7.46 (1H,m), 7.36
(2H,d,J=9Hz), 7.90 (2H,d,J=9Hz).
Reference Example 118

In-the'same manner as in Reference Example 5, starting
from 0.50 g of (15)-1-[(2R)-(2,4-diflucrophenyl)-2-
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;a- oxiranyl]ethanol and 0.52 g of 5-methy]_-2-(4-
; : mtlnomethoxyphenyl)-B(zx, 43)-1 2, 4-tria.:olcne . 0. 13 g of
; 4-[(1R 25)-2-(2 4-difluorophenyl)-2 3-epoxy-1—methylpro- .

.-pyl]-S-methyl-z-(4-tri£luoromethoxyphenyl)-3(23r43)-1 2, 4-.' |
% t:ia.zclone was obtained as a colorless viscous oil. S~

- 1x-mm (cnc13) §: 1. 55 (33,:1 J=7Hz), 2.24 (33,3), 2.92
b -"_(m,d J-mz), 3.16 (m,d J=4Hz), 4.81 (m,q,a'smz), 6.78-
b 6.1 (2mm), 7.25 (ma J-BHz), 7.33-7.44 (), 7.97
. (23 d,J=SHz) ' o |
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A mixture of 300 mg of (2R,35)-2-(2, 4-di£1uorophe‘nyl)
-3-methyl-2-{ (1E-1,2 4-tria.zol-1-yl)methyl]oxirane and 2.77

g of l-phenyl-z-trimethylsilyloxyimidezole was stirred in an’

argon a.t:nosphere at 180°C for 4 hours. After cooling, 50 ml

of chloroform and 50 ml of water were added to the reection

-solu.tion_. The _sepa.rat:ed aquecus la.yer was f_urth_er'.ex_trac'_ted._ R

with 10 ml of chloroform. The organic extracts were com-

bined, wa.shed with weter and ‘with sa.tura.ted equeous solution

of sodium chloride successively and dried over mgnesium

_ sulfate._ The solvent was distilled off under reduced pres-
_sure a.nd the residue was purified by silica gel ohromatog'ra.-~ :

' .ph.y (eluate ; ethyl ecetate.hexa.ne = 13 2. to l:l) to give 16
‘mg of 1-[(1R,ZR)-2-(2 4-di£luorophenyl)-l-methyl-3- _

(1E-1,2, 4_—triazol-l-yl ) -2-trimethylsilyloxypropyl j=3-phenyl-
2(1H,3H)-imidazolone. | '

Lz (cocly) §: 0.28 (9H,s), 1.09 (3H,d,J=THz), 4.35
(1%,d,J=15Hz), 5.06 (_lﬁ,q,J=7Kz), 5.28 (1H,dd,J=15; 2Hz),

6.62 (1B, d,3=3. 2Hz), 6.71 (1H,d,J=3.2Hz), 6.75-6.91 (2H,m),

7.25-7. 65 (6B,m), 7.67 (1H,s), 7.89 (1H,s).

__a_ solution of 118 mg of the above compound in 6 ml
of ydrofuran was added 77 mg of tetrabutylamonium
fluoride trihydra.te and the mixture was stirred at room
temperature for 30 minutes. The reaction solution was
concentrated under reduced pressure. The residue was puri-
fied by silica gel chromatography (eluate ; aethyl

acetateshexane = 1:1 to 2:1) to give 83 .mg of 1-[(1R,2R)~2~
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_(2 i-difluorophenyl)-z-hyd:oxy-l-mﬂthYl‘

_;3-(18—1 2 4-triazol—l—yl)propyl]-s-phenyl-z(lE 33)-imidezo-
f lone (Compound 1) as a white powder. _ '

i lg-m (cDCl3) §: 1.21 (3H,d,J=7Hz), 4.20 (1H,d,J=

" 14.48z), 4.95 (1E,q,J=7Hz), 5.11 (1x,d,J-14.qnz), 5.64 (1H,

s), 6.66 (1H,d,J=3.2Hz), 6.73 (1H,d,J=3.28z), 6.75-6.87 (2H,
m), 7.40-7.69 (6E,m), 7.72 (1lE,s), 7.86 (lH;s).

IR V ﬁi; el 1684, 1616, 1558, 1522, 1498, 1320.

; SIMS (m/z) 412 (a+E)*
?' Working g;amgle
| 1-[(13,22)-2—(2 4-Di£luorophenyl)-2-hydroxybl-

"'mathyi-s-(ix-i 2, 4-triazol-l-yl)propyl]-3(4-trifluoromethy1—'

phenyl)-Z(lH,BH)-imidazolone (Compoundgg).
608 Sodium hydride in 6il (65 mg) was dispersed in 4 ml
of dimethylformsmide, to which 118 mg of 1,2,4-triazole was
added with ice cooling. The mixture was stirred at room
temperature for 10 minutes. - .A_solution of 362.mg of 1--. -
| [(lR 28)-2-(2 4-difluorophenyl)-2 3-epoxybldmethylpropyl]-
3-(4-trifluoromethy1phenyl)-2(18 33)-imidazolone prepared in
“ ) fe Example 5in 2 ml of dimethylformamide was added

_'f resulting mixture was héated at 50°C for 5 hours.

After cooling, the reaction solution was fractionated after

| adding 8 ml of cold water and 40 ml of ethyl acetate and the
separated aqueous layer was extracted with ethyl acetate

| twice. The ethyl acetate layers were combined, washed with

water and saturated agqueocus solution of sodium.ohloride
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-vg].y, d::l.ed. over magnesium sulfate and d.i.stil.led. off
. ucad. émssura The residue was purified by silica
.chmatography (elua.te eﬁh?l' acat'aﬁa'hexane = 1:1 to |
;._'231,}1-,5 ethy]. acata.te) to g'ive 350 mg of the compound 2 as a ..
white powder.
". le-mer (cnc13) §: 1.21 (33 d,3=7. 2Hz), 4.19 (18,d,J=
. 14. 282), s. oo (1H,q,J=7.282), 5. 11 (18,d,J=14.28z), 5.46
(1H,s), 6.71 (1H.d, 3=3. 2Hz), 6. 83 (1H,d,J=3.2Hz), 6.72-6.90
~ (28m), 7. 40-7.56. (m,m), 7.72 (2H,d,J=8.4Hz), 7.75 (1H,8), -
1. 83 (2n,d J-B 4Hz), 7.84 (lﬂ,s)

mVEE -1, 3404, 3333, 3ooo, 1693, 1618, 1599, o
“1524, 1500, 1429, 1327, |

-

Elemental analysis for céznlgésnsoz'
Calcd: C 55.12, H 3.78, N 14.61
féuﬁd;'C'Séwai; ﬁ 3.97, N 14.39
Wo;kigg mles 3-12
' The £ollowing compounds were obtained in accordance

"with the same mnner as in working Example 2.
Wo Ex e ' '

-5 (IR, ZR) -2-(2 4-Difluorophenyl ) -z-hydroxy-l-

' imida.zo].one (Compound 3), colorless oil..
Yield: 88 mg (69%).
lg-NMR (CDC1l3) §: 1.19 (3E,d,J=6.8Hz), 3.45 (3H,s),
4.69 (13,4,3-14.4321, 5.05 (1H,dd,J=14.4, l.qnz), 5.34 (1H,
'q,J=6.8Hz), 5.60 (1H,s), 6.55 (1H,d,J=1.6Hz), 6.64
(1H,d,J=1.6Hz), 6.70-6.88 (2H,m), 7.45-7.62 (1H,m), 7.70
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(1H,s), 8.06 (1H,s).

v B

3113, 1660, 1618, 1597, 1535.
SIMS (m/z): 350 (M+H)* |
Working EM. le 4 | |

' | 1-[(13,23)-2-(2,4-nif1uo:oghehY1);2-nydroxy-1-

methyl-3-(1H-1 ;_2 ’ 4-triazolf1-fl )propyl]-3-{ 4;f luorophenyl)

--2'(13 3H)-'imida4.~.olone (Compound 4), colot]_.ess powder.

 Tield: 971 mg (74%). | .
lg R (coclz) &: 1. zo (33 d J=7Hz), 4.20. (18,d,J=

14. inz), 4. 95 (lH,q,J=7Hz), 5.10 (1H,d,J=14. 2xz), 5.58 (1E,

' br), 6.60 (lH.d I=3. ZHz), 6.74 [(1E,d,3=3. 2Hz), 6.70-6.88 ;-'-

' (2Bm), 7. 05-7 20 (ZH,m), 7. 40-7 65 (3E,m), 7:73 (13,3),
.7.85 (lH,s) S - - |

_IR'J' KBz - cm-l: 3147, 3126, 1687, 1618, 1599, 1513.
sTHS (m/z) 430 (M+H)

:[alp © -24.8° (c=0. 4 methanol)
Wo;king Exa.mgle 5
1-[ (1R,2R)~2~( 2 4-Dif1uorophenyl ) -2-hydroxy—1-methyl—

2}4-tx1azol—1-y1)p:opyl]-s-(2 4-difluorophenyl)-

f-imidazolone (Compournd 5), colorless powdery crys-

. Yield: 416.mg (66%),

m.p. 134-136°C.

1n-nun (cnc13) §: 1.21 (3n d,J=78z), 4.19 (1E,d,J=
14.4mz), 4.95 (1H,q,J=7Hz), 5.11 (1H,d,J=14.4HZ), 5.52 (1H,

heet Has Been Replaced 93

BT




br), 6.52 (1H,t,3=2.6Hz), 6.70-6.86 (3H,m), 6.32-7.06
(2B,m), 7.40-7.68 (2H,m), 7.74 (1H,8), 7.85 (1H,s). "

m,\)ﬁ cm~l: 1693, 1614, 1515, 1428, 1269, 1248.
- 2,[(13,33)-2-(2 4-Difluorophenyl)-2-hydroxy-l-methyl—3-
| (15;1 2 4.3:1;:01-1-y1)propyl]-4-(4-fluoropheny1)-3
(23,43)-t:iazolone (Compound,g), colgrless powder.

Yield: 532 mg (53%).

‘lg-NMR (CDCl3) &: 1.30 (3H,d,J=THz), 4.36 (1H, d4,J=
14, 2Hz); '5.01 (18,d,J=14. 2Hz), 508 (1H,q,J=7THz), 5.44 (1E,
s), 6. 72-5 ,90 (2H,mJ, 7.12<7.31 (zx m), 7.48-7.65 (3x,m).-
7.69 (1H;s), 7. 76 . (lﬂ,s), 7.94 (1n,s)

mv = poy cals 3420, 3130, 3000, 1703, 1520, 1599.

SIMS.(m/z); 431 (M}g)

' Elemental analysis for-czoni7F3N502,Hzo"

Caled: C 53.57, H 4.27, N 18.74

Found: C 53.95, K 4.14, N 18.45 °

wo Exam 7

:ﬂ;-[(1n,zn)-z-(z 4énlfluoxophen}l)-2-hydroxyh1-

_-1midazolone ‘(Compound 7), colorless powder.
“Ylalds 663 mg (90%). |

lg-NMR (cnc13)'s= 1.21 (3HE,d,J=7.2Hz), 3.83 (3H,s),
4.21 (15,d,J=14.282), 4.92 (1K,q,J=7.2Hz), 5.09 (1E,d,d=
14.28z), 5.71 (1H,br), 6.58 (1H,d,J=3. 283), 6.68 (18,d,J=
3.2Hz), 6.70-6.88 (2H,m), 6.97 (2H,d,J=9Hz), 7.40-7.60 (1H,
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m), 7.50 (zn,d,Jisnz), 7.72 (1H,s), 7-88 (1H,s).

iﬁw) KBZ -1, 3500, 3120, 3000, 1680, 1614, 1516.
sTMS (mdz) 442 (u+3)_
EgskinsLlaﬂsnnls_a
 2-[(1R;2R)-2-(2,4-Diflucrophenyl)-2-hydroxy-1-methyl-3

- =(1B-1,2 4-triazol-l-yl)propy1]-4—(4—methoxyphenyl)-3-
(23,43)-1 2, 4-triazolone (COmpound 8), colorless powder.
Yield: 672 mg (65%).
1n-nun'(cbci3)-s--1'29 (3H,d,J=7Hz), 3.85 (3H,s), 4.35
(18,4, J=14.4Hz), 5. 02 (1E,d,J=14. 4Hz), 5.08 (1H,q,J=7Hz),
- 5.56 (1n,s), 6.71-6.89 (2H,m), 7. 01 (2H,d (J=9Hz), 7.45 (2K,

By, - T

TR T

_n'z ‘)__,Kn';rx-..cxn;"lz' 3500, 3120, 3080, 1693, 1620, 1562,
1516, | B | | -
‘STMS (m/z) '443*(u»a)+
-Blemental analysis for c21320F2N503.820 ‘
Caled: C 54. 78, H 4.82, N 18.25
‘t'f;!ounds C.54.86, H 4.64, N 18.06

"‘is[(ln,zn)-z-(z 4—Di£1uorophenyl)-2-hydroxy-1-methyl-3—

(18-1 2 4-triazol—1-yl)propy1]-3-(4-trifluoromethoxy—

Phenyl)-Z(13,38)-imidazolone (Compound 3), colorless powder.
' E; - Yield: 500 mg, 71%.
lg-mMR (cpclz) &3 1.20 (33 d J-7Hz), 4.19 (1H,d,J=

14.48z), 4.97 (1E,q,J=7Hz), 5.10 (1H,d,J=14.4Hz), 5.51 (1E,
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br), 6.39 (1E,d,J=3.2Hz), 6.64 (1H,d,J=3.2Hz), 6.70-6.86
(28,m), 7.31 (28,d4,J=9Hz), 7.38-7.54 (1H,m), 7.69 (2H,d,J=
snz), 7.74 (13,3), 7.84 (1H,s).

IR \;m em~l: 1691, 1620, 1599, 1514, 1427, i252.

Wo l‘ e 10-1

2-[(1R,2R)-2-(2,4-Difluorophenyl)-Z-hydroxy-l-methyl-
3-(1H-1,2, 4-triazol-l-yl)propyl]-4-(4-triflucromethylphenyl)—
3(ZH 4H)-1,2, 4-triazolone (Compound 10), colorless powder.

Yield: 420 mg (42%) ' '

Llg-MMR (cnc13) §: 1.31 (38, d,J=T7. 0Hz), 4.38 (1E,d,J=
15Hz), 5.03 (1H,d,J=15Hz), 5. 09 (1n,q,J-7 0Hz), 5.35 .
(18,bz), 6. 76-6. ss (2E,m), 7.50-7.62 (1H,m), 7.66-7.84 (sn,'
. m), 7 87 (13,3), 7. 94 (ln,s)

Wo le 1 : . _

| 4- (1R,2R)-2-(2 4—Difluorophenyl)-2-hydroxy-1-

_ ﬁethy1-3-(ln-1-2 4-triazol-1-yl)propyl]-2-(4-tr1£luorometh-
_ylphenyl)-3(28,4n)-l 2 4-triazolone (Compound 11), white
powder. - o

' Yield: 304 mg (24%).

R a.&{gkuun (cnc13) §: 1.24 (3E,d,J=7.2Hz), 4.15 (1%,d,J=
.14

: (lgrd;J'l 4Hz), s 76-6.91 (ZH,m), 7.38-7.59 (1Hm), 7.72

(28,d,J-8.6Hz), 7.77 (1H,s), 7.80 (1H,s), 8.00 (1H,s), 8.20
(2H,d,J= 8.6Hz).

Y por em-l: 3106, 1701, 1618, 1597, 1568, 1520.
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2-[ (1R,2R)-2-(2 4-Ditluorophenyl)-2-hyd.roxy-1-methyl—3— -
(18-].,2 4-triazol-1—yl)propyl]-4-(4-triflucromethoxy— _
phenyl)-fi(23,48)-1,2,4-triazolone (Compound 12), colorless

Yield: 790 mg (47%).

lg-NMR (CDCl3) §: 1.31 (38,d,3=7Hz), 4.37 (1E,d,J=
14.28z), 5.03 (1H,d,J=14.2Hz), 5 09 (1E,q,J=7Hz), 5.41 (1,
'8), 6.76-6.90 (2H,m), 7. 38 (28,d,J=98z), 7.51-7.64 (1Em),
7.65 (2H,d,J=9Hz), 7,79_(13,3),.7.81 (1H,8), 7.94 (1H,s).

mV I ol 171, 1620, 1562, 1516, 1500, 1427,
1259,-1209.' R o
WQrking Exm- le 13 _

o L[ (1R, 2R)-2-(2, 4-Difliorophenyl)- 2-hyd:oxyhl-methyl-
' 3-(13-1 2, 4-triazol-1-yl)propy1]—3-(4-isopropylphenyl)-— :
2(13,3}1)-:Lmidazolone (Compound 13), colorless powder. .

¥}

Tield: 200 mg (84%). o
 lp-wom (CDCl3) 83 1.21 (3E,d,J=7Hz), 1.26 (SB,d J=

6. 832), 2.94 (1H,q,6.8Hz), 4.19 (1H,d,J=14Hz), 4.92 (1H,m),
5.09 (13 d J=l4Hz), 5.6-5.8(1H,br), 6.62 (1H,d,J43. 2Hz),

'_'s 6944 g,d;7=3. 2Hz), 6.7-6.9 (28,m), 7.30 (2H,d,J=8.6Hz),.

;iln,m), 7.52 (2H,d,J=8.4Hz), 7.71 (1H,s), 7.87 (1H,
.s) ) R o
Woxrking Exgx_l_tg. le 14 .
2-[ (1R,2R)=-2-(2,4~-Difluorophenyl)-2-hydroxy-1-methyl-
3-(18-1,2,4-txiazol-1-y1)propyl]-4~(2, 4-difluorophenyl)-
3(23 48)-1 2,4-triazolone (Compound 14), colorless c:ystals
m.p. 1ll-113°C. . | - '"ﬂ
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. Yield: 660 mg (47%). '
"’ InPnun (CDC13) 8: 1.32 (3E,d J-7Hz), 4.36 (1H,d,J=

. =Y ﬁii' aal: 1711, 1614, 1554, 1515, 1500, 1439,
1333, 1273, |
5 ] 4-[(1R,2R)-2-(2 4-Dif1uorophenyl)-2-hydroxy-1-methyl—3-
, (13-1 2 4-triazol-l-yl)propyl]-2-(4-£luorophenyl)-3(23,43)-
f' 1, 2 4-triazolone (Compound,Li), colorless powder.
¢ . yield:s 545 mg (55%). . | ,
<lgNMR (cnc13) §: 1.23° (3E,d, Je7. \2Hz), 4.15 (1H,d,J=
14, 2Hz), 4 .95 (1n,dq,J=7 2, 1.6Hz), 5.08 (1H,d,J=14.2Hz),
5.56 (1H, d J=1.6Hz), 6.78- 6.91 (2H,m), 7.14 (2H,t,J=9.4Hz),
7. 39-7 62 (1H,m), 7.77 (1H,s), 7.80 (17,s), 7.95 (1E, s),
7.99 (2H,dd, J=9.4, 4. BHz).

J-:i:. cm-l: 3093, 1691, 1620, 1599, 1566, 1512.

washconducted using an about 1l:1 mixture of 2-[(lR,2S)-2-

(2, 4—difluorophenyl)-2 3-epoxy-l-methylpropyl]-4-(4-isopro-
pylphenyl)-3(23,4ﬂ)-1 2, 4-triazolone and
(IR)=-1-[ (2R)=-2-(2, 4-di£luorophenyl)-2-oxirany1 ethancl
cbtained 'in Reference Example 20 to give 2-{ (1R,2R)=2-(2,4-
' ditluorophanf%)éz-hydroxyhl-methyl-ﬁ-(lﬂfl,2,4-triazol—1-
98
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TSNS .,

yl)p:opyl]-4-(4-isopropylphenyl)-3(2H 4H)-1 2 4-triazolone

_(Camponnd,;l) as a cclorless powde: '
1n-uun (cnc13) 8: 1.28 (6H,d,J=6.8Hz), 1.30 (3E,d, =

 7Hz), 2. 97 (1n,q,J-s 8Hz), 4.35 (13 d J-14Hz), 5.03 (1H,d,J=

148z), 5.10 (1n,q,J-7nz), 5.55 (1H,s), 6.76-6.87 (2H,m),

7.37 (28,4, J=8.8Hz), 7.47 (2H,d,J=8.8Ez), 7.50-7.62 (lﬁ,m),__
7.68 (1H,s), 7.77 (1E,s), 7.96 (1H,s)-

' Elemantal .analysis for C23324F2N502
Calcd: C 60.78, H 5.32, H 18.49
”round. C 60.48, X 5. .49, N 18.32

Wbrking Example 17 _ : o
| 1-[(1R,2R)-2~(2, 4-Difluorophenyl)-2-hydroxy-1-

~' mathy1-3-(1n-1,z 4-tziazol-1-y1)p:opy1]-4-(4-trif1uozo-i
methylphenyl)-s(13,43)-tetrazolone (Compound 18), colorless

powder.
Yield: 21% _
1n-uun (cnc13) §: 1.47 (3H,d J-7 2Hz), 4 36 (1H,d, J= -
14. ZHz), 5.08 (13 d,J=14. 2Hz), 5.10 (1H,q,J=7.2Hz), 5.47
| (lH,s), 6. 74-6 91 (ZH,m), 7.50-7.68 (1H,m), 7.73 (1E,s),

_tal ana.lysis for Czoﬂlstn-]Oz
‘Calcd: C 49.90, E 3.35, N 20.37
Found: C 49.64, E 3.35, N 20.22

¥Wo . el

.1-{(1R,2R)-2-(2,4-Difluorophenyl)-2-hydroxy-1-
- methyl-3-(1H-1,2,4-triazol-1-yl)propyl]-3-[4-(2,2,3,3-
tatratluoropropoxy)phenyli-z(18,33)-1m1dazolone (Compound
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iﬂj, colorless po&der,
Yield: 79%.
lg.nug (cnc13) §: 1.20 (3H,d, J=7Hz), 4.20 (13 d,I= .
14Hz), 4.37 (2H,t,J=12Hz), 4.94 (1H,q,J-7Hz),-S.09.(lE,d,J=
14sz),-5,55;5,74 (1H,br), 6.06 (1H,tt,J=5, 53Hz), 6.59
(1H,d,J=38z), 6.72 (1H,d /3=3Hz), 6.74-6.85 (2H,m), 7.01-
(2H,d, J= 9Hz), 7.42-7.55 (lﬂ,m), 7.58 (2H,d J-SHz), 7.73
'(13,3), 7.86 (1H,s).
' m.p. 124.5-125. sec. _
.'.Elemental analysis for c2452125N503=
"..Calod° C 53. 24, E 3. 91, N 12.93
" Found: c 53 12, E 4. 19. N 12. 76

[a]no_ -17 9° (c=0 3, mathanol)
WOrking Example 19 _

- 2-[(1R,23)-2-(2,4-nif1uoropheny1)-z-hyd:oxy-l-
methyi-a -(1H-1,2, 4-tr1azo1-1—y1)prbpy11-4;[4-(4-benzy1-1—
piperazinyl)phenyl]-3(28,48) 1,2, 4-triazolone (Compound 21),
colorless powder.

. Tield: 59%.

FR-NMR (cnc13) §: 1.28 (3H,d,J=7Hz), 2.62 (4H,t,J=
4.0 __.3.25 (4H,t,J=4.8Hz), 3.58 (2H,s), 4.33 (1H,d,J=
14.28z), 5.01 (1H,d,J=14.2Hz), 5.08 (1H,q,J=THz), 5.60 (1H,
s), 6.72-6.91 (2H,m), 6.98 (2H,d,J=9Hz), 7.23-7.45 (7H,m),
'7.45-7.62 (1E,m), 7.66 (1H,s); 7.71 (1H,s), 7.96 (1E,s).
Elemental analysis for C31H32F2Ng05.0.5H,0

Caled: C 62.51, H 5.58, N 18.81
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'Pound: C 62.28, E 5.44, N 18.56

S " 20

i

4-[4—(4-Acetyl-l-piperazinyl)phenyl] 2-[(1R 2R)-
2-(2 4-di£luorophenyl)-z-hydroxybl-methyl-a-(13-1 2,4~
.triazol-l-yl)propyl]—B(23,48)-1,2,4-triazolone (Compound
| .To a solution of 170 mg of compound 21 in 20 ml of
ethanol was added 20 mg of 10% Pd-C and the mixture was

_stirred at room temperature in a hydrogen stream for 9.

hoursf ‘The catalyst was filtered off and washed wrth 5 ml
of ethanol.f The filtrate and the washing were combined and
concentrated under reduced pressure to give 144 mg of 2~ f_

(13,23)-2-(2 4-difluorophenyl)-Z-hydroxyhl-methyl-S-(1H— .
1,2 4-triazol-l-y1)propyl]-4-[4-(l-piperazinyl)phenylj-

'3(23,48)-1,2,4-triazolone (Compound 22) as a pale yellow

oil.

.To a solution of 144 mg of the compound 22 in 20 ml of

'ymethylene chloride-were added 0. 044 ml of triethylamine at

g°cC and then 0 030ml of acetic anhydride and the resulting-

h-mixture was stirred for 1 hour. -.The reaction solution was

teal, -—*‘_'

vﬂth water and saturated aqueous solution of sodium
2 e'successively, dried over anhydrous magnesium sul-
fate and ‘concentrated under reduced pressure. The concen-
trate was purified by silica gel chromatography (eluate ;
ethyl acetate to ethyl acetate:methanol = 10:1) to give 80
mg of the compound‘gz,as.a pale yellow powder.

lg-mMr (CDCl3) &§: 1.29 (3H,d,J=7Hz), 2.16 (3H,s),
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3.15-3.35 (4E,m), 3.59-3.88 (4E,m), 4.35 (1H,d,J=14.45z),
5.01 (18,d,J=14.48z), 5.08 (1H,q,J~7Hz), 5.57 (1H,s); 6.75-
" 6.90 (28®,m), 7.01 (2H,d,J=9Hz), 7.44 (2H,d J-SHz), 7.49-7.67
'f(ln,mar 7.68 (1H,s), 7.73 (lE,s), 7.98 (1E,s).
Elemental analysis for CopgHogFoNg03.1.5H,0

Caled: C 55.20, H 5.52, N 19.81

Found- C 55.55, H'5.22, N 19.77

| Working E ggples 21-50 | _

The following compounds were: obtained in accordance
iwith the same manner as. in Working Example 2.

g Example 2 _
-[(13,2&)-2-(2.4-Dif1noropheny1)-2-hyd£oxy~1-

PN 3-(13-1 2 4-triazol-1-y1)propyl]-4-[4-[4-(4-methoxyl

09 (1H,q,J=7Hz), 5.59 (1H,s), 6.72-6.90
J=9.2Hz), 6.97 (2H,d,J=9.2Hz), 7.06 (2K,

Found: C 61 45, b 5. 37, N 18.29
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:'[(131235'2‘(214—Di£luoropheny1)-Z-hydroxybl-
. methyl-3-(1HE-1,2 4-triaéol-1-y1)propyil44-(3-trif1uo:amath-
ylphenyl)-3(2H,4H)~1,2,4-triazolone (Compound 25), colorlass

. ‘powder.
Yield 30%.
lg-mm (cDCl;) 6: 1.32 (3H,d,J=7.0Hz), 4.36 (1H,d,J=

14.6Ez), 5.04 (1H,d,J=14.6Hz), 5.09 (1H,q,J=7.0Hz), 5.36
(1H,8), 6.76-6.86 (2H,m), 7.5-7.7 (4H,m), 7.78-T.90 (2H,m),

7.86 (lH,s), 7.33 (1H,s).
Elemental analysis for c21317F5N502

C 52.50, H 3.57, N 17.49 H
C 52.64, H 3.72, N17.1s . =

Calcd: .
Found.

"Wbrking Exgggle 23 -. p : - : .
1— (1R,2R)-2-(2 4-Dif1uorophenyl)-2-hydroxybl- _

methyl-3-(13~l 2 4-triazol—1-yl)propyl]-4—(4-fluoro—

‘Hh b

phenyl)-S(lH.43)-tetrazblone'(Compound 26), colorless pow- -

dex.

Yield 51%. ,
ln-unn (cnc13) s. 1.46 (3H,d,J=7. ZEz), 4. 35 (1E,d,J=,

14. 4nz), 5. oa (18,d,3=14. 4Hz), 5.10. (IH,q,J=7 2Hz), 5. so;,

Elemental_analysis for CjgH;gF3N703 nzo
Caled: C 50.78, H 4.04, N 21.82
Found: C 50.83, H 3.71, N 21.68

Working Example 24 .
2-[ (1R, 2R)-2-(2,4-DLif1lucrophenyl)-2-hydroxy-1-
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A mﬂthyl—3-(lﬂ-1,2 4-t=iazol-1-y1)prop¥l]-4-(4-py:idyl)-
: 3(2!}43)-1 2, 4-t:1azolone (Compound.ZI), colo:less powde:._
Yleld 41%. ' L L
1n-uun.(cnc13) 8: 1 35 (3n;d J-7 Zﬂz), 4 37 (ln,d,J= ;Q7'
:- 14. znz), 5.01 (1m,d, J-14 znz), 5.07. (ln;q}a-v.znz), s 31
| (J.E,s), 6. 74-5 90 (2H,m), 7.50-7.65 (1Em), 7.67 (m,s),
7.69 (1H,s), 7. 70(13,3), 7.93 (23 dJ=5. BEz), 8. 75
(28,4, J=5.8Hz). B
Elemental analys;s for c19317F2N702 1. 5320
Caled: C 51. 82, H 4.58, N 22.26
'-rouna. c 51.47, E 4. 24, N 22.48
:.ﬁbrking Example 25 '_ | e S e
' 2-[(13,23)-2-(2 4-oifluoropheny1)-z-hydroxy-l-mathyl-s-?
(lH-l 2, 4—triazol-1—yl)propyl]-4-(4-pyrimidinyl)-3(23,43)-
1,2 4-triazolone (Cqmpound 28), colorless powder.
~ Yield 10%.

1a-uun (cnc13) §: 1.41 (33 d,J=6. 6Hz), 4.32 (1H,d,J=
11.6Hz), 4.78 (18,q,J=6 GHz), 4.90 (1H,d, J=11.6Hz), 5,41
(13,:), 6.70-6.92 (2H,m), 7. 44 (1n,s), 7.89 (1E,dd, J=5.6Hz,
‘1.2Hz), 7.85-8.06 (IH,m), ‘8. 15 (18,3), 8.90 (18 d J=5.6Hz),
'_9.1off3n 7Jh1 28z), 9.26 (1H,s). '

antal analysis for clgnlsrznsoz 0.5H,0
Calcds C 51.06, H 4.05, N 26 47
Pound. C 50.70, E 3.71, N 26.62
2952439_35222;9_35 | _
| "2-tk1n,2n)-2-(2,4-n1£1uc:opheuy1)-2-hyd=oxy~1-mathy1—3-
(ln-l,2¢4-t:iazol-1-yl)pr9§yl]-4-(z,z,z-tritluoroethyi)-
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H-MMR (cocly) 8: 1.28 (38,d,J=7.2Hz), 4.25 (1K.d,J=
,”3, 4.32 (ZH,dq,J-l GHz J=8.6Hz), 5. oo (1H,q,J=7. 2nz),
?(1n,d J=14.SHz), 5.29 (1E,s), 6.72-6.88 (2H,m), 7.48-
57.;0 (lEﬁm), 7.63 (1H,s), 7.70 (1H,s), 7.33 (1¥,s).
sihe above compound wao treated with 4N hydrochloric
-;Eacidpethyl acetate solution to give the hydrochloride as a
icolorless powder. . _ -
__  In\Jcn-l (RBz): 1716, 1700, 1689, 1652, 1618, 1560,
1506, | - . S T
' Hgskiog_szognlg_zl C T ".1: 1}'“f?' ':i

2-[(1R,2R)-2-(2 4-Difluoropheny1)-2-hydroxy—l-
". methyl-3-(18-1 2 4-triazol-1-yl)propyl]-4-[4-(2 2,3, 3-‘
tetrafluoropropoxy)phenyl]-3(28 43)-1 2, 4-triazolone (Com-
% , pound,;_), ‘colorless crystalline powder.
| Yield 63% |
®.p. 15Q5151°C (;sopropyi ether);

IRV par cm -1, 1116, 1697, 1618, 1558, 1517, 1506.

;uun'(cnc13) 83 1.30 (38,d,3=7Hz), 4.37 (1H,d,J=

.g_.40 (28,tt,J=11.88z,1.482), 5.02 (1E,d,J=15Hz), 5.47
(1H,a), 5.09 (1H,q,J=7Hz), 6.07 (1H,tt,J=53Hz,J=4.8Kz),
6.75-6.88 (2H,m), 7.07 (2H,dt,J=9Hz,J=2.2Hz), 7.53 (2H,dt,J=
9Hz,J=2.2Hz), 7.50-7.64 (1H,m), 7.69 (1H,s), 7.75 (1H,s),
7.95 (1H,s). B - B
Elemental analysis for Cy3HyqFgNgO3
Calcd:s C 50.93, K 3.72, N 15.49
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. Pounds C 50.91, H 3.84, N 15.47

| w_? clng Examole 28 -

'_ z-{(ln,zn)-z-(z 4-01£1uoropheurl)-2-h¥d=°xy-l~methyl-~
3-(13-1 2 4-triazolp1-y1)propy1]-4-(2-tri£1uorumethyl—..“
phenyl)-3(23}4n)-1 2, 4-triazolone (Campound,;;), colorless; 
powder. . -

" Yield 28%.

g w (cnc13) §: 1.32 (BH,d J-?Hz), 4.29 (IH,d J=

-14.28Hz),.5.06 (1H,d,J=14.2Hz), 5.07 (1E,q,J=7Hz); 5.41 (1E,
. 8), 6.74-6.86 (2E,m), 7.48-7.60 (3E,m), 7.63-7.90 (3Em), " -
7.70 (18,8), 7.97 (1Hs). | o |

" Elemental analysis for C21817F5N502
 -calcd° c 52 50, H 3. 57}'N 17.49 ,im'
- Found: c.52.32, H 3.76, N'l7,35 '
~ SIMS (m/z): 481 (M+H)
Wbrging Example 22
2-[(1R,2R)-2-(2 4-Difluorophenyl)-z-hydroxy-

'\

l-methyl-3-(1H-1, 2 4dtriazol-1-y1)propyl]-4-(4-isopropoxyb

_-phenyl)-3(23,48)él,2,4—triazolone (Compound 32), colorless

T IgaaMR (cb¢13) §: 1.29 (3H,d,J=7.0Hz), 1.36 (6H,d,J=
6Hz), 4.35 (1H,d,J=14.2Hz), 4.58 (lH,septet,J=6Hz), 5.02
(18,d,J=14.2Hz), 5.08 (1H,q,J=7Hz), 5.57 (1H,s), 6.72-6.89
(2H,m), 6.99 (2H,d,J=9Hz), 7.42 (2K,d,J=9Hz), 7.47-7.63
(1H,m), 7.67 (1H,s), 7.72 (1H,s), 7.96 (1H,s).

Elemental ahalysis.for C23H24F2Ng03.H0
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caled: C 56.55, E 5.36, N 17.20
. . Found: C 56.36, H 5.15, N 17.26
‘ ' z..;(m,zn)-z-(z 4-ni£1uoroghany1)-z-hyd:o§-

”

l-methyl-B-—(lH.-l 2 4-triazol—1-yl)propyl]-4-(3-msthy1-;-

, hntyl)-3(23,43)-1,2,4-1:;1&2010:13' (Compound 33), ‘colorless -
ol . R -
Yield 53%.

1lg MR (CDCl3) s 0.99 (sn d,J=6.2Hz), 1.23 (33,:1,.7-

| 6. SHz), 1,56-1.80(3K;m), 3.72 (28,t,J=7. 28z), 4.20 (m, ,;.-'.
L '. 14 ZHz), 4.97 (1H, d, J=l4 232), 5 02’ (lH,q,J'as ggz)f 5. 53, (e

-7.67 (1E,s), 7. 96 (1H,s).
sms (m/z) 407 (M+E)*
Woxrkin le

2-[ (1R,2R)~-2-(2,4~Difluorophenyl) -2-hyd£oxy—1—methy1- )

3-(18-1,2,4-triazol-1-yl)propyl] -4-[4-(1,1,2,2-tetrafluoro- -
ethoxy)phenyl]-S(23,43)«'-1,-2,4-tria.quone' (Compound ;33,),' o
colorless powder. | -

. Yield '65%.

_ '."_Vc:m"l (KBr): 1710, 1691. 1620, 1554, 1511, 1276.
- e I

H-NMR (CDCl3) &: 1.31 (3H,d,J=7Hz), 4.37 (1H,4,J=
14.28z), 5.02 (1H,d,J=14.2Hz), 5.09 (1H,q,J=7Hz), 5.41 (1H,
8). 5.94 (1H,tt,J=53Hz,J=2.8Hz), 6.75-6.90 (2H,m), 7.38 (2§,
d,J=98z), 7.50-7.70 (1E,m), 7.63 (2H,d,J=9Hz), 7.70 (1H,s),
7.80 (1H,3), 7.94 (1H,s). |
Working Example 32
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2-(4~Chlorophenyl)-4-[ (1R,2R)~-2~(2,4~difluorophenyl)-2- é
. hydroxy-l-methyl-3-(1H-1,2,4-triazol-1-yl)propyl]-3(2H,4H)-
1 2, 4-triazolone (Compound'ii), colorless prisms.:

Yield 66%. |
lg-nMR (cnc13) §: 1.23 (3H,d,J=7.2Hz), 4.14 (1H,d,J=
k. 14.2Hz), 4.95 (1H,dq,J=7.2Hz, 1.saz),'5.q7 (1H,d,J=14.2Hz),
- 5.54 (1H,d,J=1.6Hz), 6.73-6.89 (2H,m), 7.37-7.50 (1H,m),
7.41 (28,d,3=9Hz), 7.77 (1H,8), 7.93 (1H/8), 7.96 (1H,8),
b 7.98 (28, d,3=9Hz).
a2 Elemental analysis for c20317c1F2N502
Calcd: c 53.76, H 3.83;'N 18.81
Found: C 53.93, E 4. 00, ¥ 18.44;
Wbrking Examgle 33 _ . o
a-[ (1n,2n)-z-(z,4-b1f1uoropheny1)-2-hydroxya1;ﬁethy1;'

~

3-(13-1 2, 4-triazol-1-y1)propyl]-z-(4-trifluoromethoxy—
phenyl)- 3(2H 4H)-1, 2 4-triazolone (Compound 36), colorless
powder. '

Yield 68%.
©. lm-NMR (CDCl3) 8¢ 1.24 (3H,d,J=7.2Hz), 4.14 (H,d,J=
14.4H2);.4.96 (1H,dq,J=7.2, 1.6Hz), 5.08 (1H,d,J=14.4Hz),

5. 5Gf f.d'a-i 6Hz), 6.75-6.90°(2H,m), 7.31 (2H,d,J=9.2Hz),

8.08 (2H,d,J=9.2Hz).
Working Example 34

1-[ (1R,2R)-2-(2,4-Difluorophenyl)-2-hydroxy-1-

methyl-3-(1H-1,2,4-triazol-1-yl)propyl]-4-(4-trifluoro-
-msthcxyphanyi)-s(13,43)-te;razolone (Compound 37): colorless
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| !1eld. 43 8-
1a;uun (cnc13) 8 1 46 (3E,d, J=7 ZHz), 4.35

' 5.51 (1H;s), 6. 71-6.90 (ZH,m), 7.38 (2H,d,J=9.2Hz), 7. 48-"

7.63 (lﬂ,m), 7.72 (13,3), 7. 91 (1H,s), 8.04 (zx, J=9 ZHz).

v EBx -1, 3400, 3010, 1722, 1684, 1518, 1599,_'

-.1510.

| [0130  -5.7°-(c=i; methanol);
' Wbrking Examgle 35 | _' _ | _ .
T 1=[(1R, 2R)-2-(2 4-Difluorophenyl)-Z-hydroxybl-- _
i;methyl-a-(lﬂbl,z 4-triazol-1-y1)propyl]-4-[(4-(2 2,3 3-, t
. tetrafluoroprqpoxy)phenyl]-5(13,4H)ftetrazolone (Campound
1&);_céloile§s powder.

Yield: 57 %

lg-¥MR (cocly) 8+ 1. 45 (33 d,J=7.2Hz), 4.35

(18, d,J=14. 2Hz), '4.41 (23 t,J=11. BHz), 5 08 (1m:d, J=14. 2nz),_

5.11. (1n,q,J-7 2Hz), 5.53 (1H,s), 6.09 (IH,tt J=53.2,
4. a;=) ;s 75-6.90 (ZH,m), 7.08 (2H,d J=SHz), 7.50-7.68

max Cm-l: 3400, 3050, 1725,_1618, 1599, 1516,

' [a1§° -2.3° (c=0.4, methanol)
Working Examples 36
l-(4-Chlorophenyl)-4-{ (1R,2R)-2~(2,4~difluoro-
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phenyl)-2-hydrbxy-1-mathyi—3-(13-1,2 4-triazol-1-yl)p:o?---

pyl]-5(1H,4H)-tetrazolone (Campound,li), colorless powder.
!1eld=46% _ '
g om (cnc13) §: 1.46 (3H,d J-7nz), 4.35
(1%,d,J=14.48z), 5.08 (1H,d,J=14.4Hz), 5. 10 (13;q,:-7nz),
5.49 (IH,s), 6. 72-6 91 (2H,m), 7.42-7.61 (1E,m), 7.50

(2H,d,J=9Hz), 7.72 (18,8),7.92 (13,3), 7.94 (2H,d,J=9Hz) .-

IRV ﬁi; _cmrl. 3450, 3090, 1725, 1618, 1599, 1497.

- Elemental analysis for 619315C1?2N702 0. 5 820 E
~ Caled: C 49.95, H.3.75, N 21.46
‘Found: C 50.08, E 3.74, N 21.52

-'[a]D --3;;%5};-0;5;:ﬁephan61)-
Working pmample 37 . -
1-[(1R,2R)-2-(2 4-Difluorophenyl)-2-hydroxyb1- '
methyl-3-(lﬂ-1 2 4-triazol—1-y1)propyl]-3-[4-(1 1,2, 2—
tetrafluoroethoxy)phenyl]-2(1H 3H)-imidazolone (Compound
40), colorless powder..
- Yields 66 %.

_,ln-nun (cnc13) §: 1. 21 (38,d,J=7Hz), 4.18

5{.151ﬁ;h:),_5.93 (1H,tt,J=53, 2.8Hz), 6.64 (1E,d,J=3Hz),
6.77 (1H,d,J=3Hz), 6.74-6.84 (2H,m), 7.30 (2H,d,J=9Hz),
7.40-7.55 (13,@), 7.67 (2H,d,J=9Hz), 7.74 (1lH,s), 7.84
(1E,s). | |

Elemental analysis for Cy3H;gFgNsO3

Calcd: C 52.38, E 3.63, N 13.28

ThlS Sheet 0
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Pound: C 52.22, H 3.83, N 13.08

-:[6]%9-..-15,4° (c=0.6, methanol).

SR

l-( 4—Chlorophenyl) -3-[ (1R, 2R) -2-( 2 4-di£luo:o- S

phenyl ) -2—hydroxy-1-methy1—3—( 1H-1,2 4-tria.zol—1-yl)pro- :
_ pyl] -2( 1H, 3E) -imidazolone (Compound 41), colorless powde:.

‘Yield:54¢ % . | -
g-MMR (CDCl) 8: 1.20 (3K,d,J=7Hz), 4.19 . |
(1E,d J-i4ﬁz), 4.97 (1n,q,a-?nz), 5. 10”(13'4 J=14Hz), 5.42- .
5.65 (1H, br), 6. 63 (1H,d, J=3 2Hz), 6. 75 (1H,d,J=3. 282), '
6.78-6.85 (ZH,m), 7.42 (28,d J-snz), 7.40-7.55 (1n,m), 7. 61
(zn d4,J=98z), 7.74. (1n,s), 7.85 (13,5) ” -
Working Example 39 B | |
_4-(4-Ch1o:ophe§y1)-2L[(13,23)-2—(2;4-d1fiuo£6-
phenylj-thjdroxybl-mefhyleié(1&41,2,4-triazol-1-
¥l ) propyi 1-3 ( 2H,4H)-1,2,4-triazolone (Compound 42), color-.

3 less powdexr.

Yield: 42 % )
lE-NMR (CDCl3) &: 1.30 (3H,d,J=7.0Hz), 4.36

(1H.d 3-14nz), 5.02 (1H,d,J=14Hz), 5.08 (1H,q,J=7.0Hz), 5.41

'-"'-.__ G 75-6.86 (2H,m), 7.47-7.63 (SHm), 7.70 (J.H,s),
7. 79 (m,s), 7.94 (1H,s)
Woxking Example 40

1-{(1R,2R)-2-(2, 4-Dif1u9rophenyl') -2-hydroxy-1-
methyl-3-(1H-1,2,4-triazol-1~yl)propyl]-3~[4-
(2,2,_3,3,4,4,5,chufluompentoxy)ﬁhenyl]-2(m,BB)-mida.zo-
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lone (Compound'gl), colorless powder.
Yie‘].d. 74 % _ _
lg-mm (cnc13) §: 1.20 (38,d,J=7.0Hz), 4.20
(1E,d, JI=14. 3Ez), 4.49 (2H,t,J=13Hz), 4.94 (1H,q,J=7.08z),
'5.09 (1E, d J=14.3Hz), 5.5-5.7 (1H,bx), 6. 09 (1, tt,JI=52,
, 5.4Hz), 6.59 (1H,d,J=3. ZHz), 6. 72_(13 d,J=3.28Bz), 6.75-6.85
(26,m), 7.03 (28,d,J=9. .0Hz), 7 .42-7 54~(1a,m),'1;58
(2H,d,J=9.08z), 7.73 (lﬂ,s), 7.85 (1H,s)
, Wbrk;gg Examgle 41
| 1-[(1R 2R)-2-(2 4-D1f1uoropheny1) 2-hydroxy-l-methy1-3
=(1B-1,2 4-triazol-1-yl)propyl]-3-[4-(2 2, 2-
trifluoroethoxy)phenyl]-2(13,33)-imidazolone (Compound 44),;
'colorless powdery crystals.:?_’ '
© Yield: 70 % T | ' |
lpoam (cnc13) §: 1.21 (33 d,J=6. BHz), 4. 20
(1H,d, J=14 ZHz), 4. 38 (23,q,J=BHz), 4.95 (18,q,J=6.8Hz),
5.10 (1E,d,J=14. 2Hz), 5. 60 (1H,bx), . 60 (1H,d,J=3Hz), 6.73
(13 d,J=3Hz), 6. 70—5 88 (2n,m), 7.03 (28,4 ,J=9Ez), 7.40-7. 55 .
- (1E,m), 7.58 (2H, d J=9nz), 7. 73 {1H, s), 7. 86 (1H,s)
W Ex e 42

"u[(ln,zn)-z-(z 4-Difluoropheny1)-2-hydroxy-l-methyl -3-
; ji_4-t=1azol-1-y1)p:opy1]-3-[4-(2 2,3,3,3-
pen;;fluoropropoxy)phenyl]-2(18,38)-1midazolone (Compound
435), colorlegs powdeiy crystals.

Yield: 79 ¥ |

lﬁ—m (CDC13) §: 1.21 (33 d,J=7Hz), 4 20 (IH d,I=14.2

Hz), 4.45 (zn,t J=12Hz), 4. 95 (lH,q,J-?Ez), 5. 10
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;hﬁ(ln,d,J-li 2Hz), 5.60 (1H,br), 6. 60 (1H, d,J=3Hz), 6.74
(lﬂ,d,d’-3ﬂz), 6.65-6. 85 (ZH,m), 7 03 (23 d,J=8.8Hz), 7.40-
7.55 (1E,m), 7 .59 (23 d,J=8.88z), 7.74 (1H,s), 7.86. (m,s)
Co le 43 - | |
2-[(13,28)-2-(2 4-Di£luorophenyl)-Z-hydroxy-l- |
"mstnyl-s-(ln-l 2,4-triazol-1-yl)propyl]-4-[4-(2,2,2- |
' trifluo:oethoxy)phenyl]-3(28,43)-1 2 4-trxazolone (Compound
48), colo:less needles ' '
) Yield' 59 & .
lp-MMR - (cnc13) §: 1. 3o (3n,d J=7Hz), 4. 36
w(lH,d J=14, 8Ez), 4.41 (23,q,J=SHz), '5.02_ (1H, d J-14 8nz),1
5.09 (ln,q,J-7Hz), 5:48 (18,8), 6.74-6.90 (ZH,m), 7.09
'(ZH,d J-QHz), 7. 48-7 65 (1H,m), 7.53 (23 d J=9nz), 7. 69
' (1H,s), 7.76 . (1x,s), 7. 95 (1H,8) | o
Working Example 44 | _ .
2-[(IR,2R)-2-(2,4-Diflu6rophenyi)-z-hydioxy-l-
: methyl-3-(lﬁ-1,2,4-;:iazol—l-y1)prcpyl]-4,[4-(2,2,3,3,3—
pentafluorqpfopo;y)phenyl]-3(28,43)-i,2,4-tria%oione‘(Com-
pound 4?), coloriesé?héedles”' | - |

!1eld: 46 %
i uun (cnc13) §: 1.30 (3H,d,J=7Hz), 4.36

o - (1B WaJ-IQ Bﬂz), 4.48 (2H,t J=123z), 5.02 (1H,d,J=14.8Hz),
: 5. 09 (ln,q,J-7Ez), 5 48 (13,3), 6.75-6.90 (ZH,m), 7.09 (1H,

¥Wo ple 4
2‘[(1Ry23)¥2-(2,4-Di£luorophenyl)-thydroxybl-msthyl-B-
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(18-1,2,4-triazol-1-yl)propyl]-4-{4-(2,2,3,3,4,4,5,5-
. ootailuoropentoxy)phenyl]-3(28 4H)-1, 2, 4-triazolone (Com~
| pound _j_), colorless powder.
 Yields 54 §. | o
lg-Jm (CDCl3) §:'1.30 (3H,d,J=7.0Hz), 4.36
(1H,d,J=14Hz), 4.52 (2H,t,J=13Hz), 5.01 (1H,t,J=14Hz), 5.09

6.87 (28,m), 7.09 (2H,d,J=9. 0Hz), 7.51-7.62 (1E,m), 7.54
(2H,d,J=9. oaz), 7.70° (1n,s), .76 (1E,s), 7.95 (1H,s)
Working mle 46 - | |

4~ (IR ZR) -2- ( 2 4-Di£luorophenyl) -2-hydroxy-1-methyl—
3-(1B-1, 2 4-tria.zol-l-yl)propyl]—2-(4—(2 2 2- .
trifluoroethoxy)phenyl]-B(Z,H, 41!)-1 2, 4-tria.zolone (Compound
49), colorless powder. ) C '

_vield: 68'%. . -

1n+nun (cnc13) §: 1. 24 (3H,d,J=7. ZHz), 4.15 (1H,d,J=
14.28Hz), 4.39 (2H,q,J=8.28z), .4.95 (1R, dq,J=7. 2, 1.6Hz),
5.09 (1H,d, J=14.2Hz), 5.56 (1H,d,J=1.6Hz), 6. 70-6 90 (2H;m),
7.03 (2H,d,J=9. 2Hz), 7.34-7.53. (1€, m), 7.77 (1H,s), 7.81

'.(13,5; 7. 94 (1%,8), 7.96 (28, d,3=9.282)

. “filR;2R)-2-(2,4-Difluorophenyl)-2-hydroxybl-methyl-
3-(1H-1,2,4-triazol-1-yl)propyl]-2-[4-(2,2,3,3,3-
pentafluoropropoxy)phenyl]-3( _ZK, 4H)~1,2,4-triazolone (Com-
pound 50), colorless powder.

| Yield: 53 8.

lg-mMR (CDCl3) §: 1.24 (3H,d,J=7.2Hz), 4.14
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(15,4,J=14.4Hz), 4.45 (ZH,t.,J-IZ.zli!z), '4_-95. (lﬁydé,J-7-2.
1.682), 5.08 (1H,d,J=14.4Hz), 5.54 (1H,d,J=1.6Hz), 6.71-6.89
(2E,m), 7.03 (28,d,J=9Hz), 7.34-7.52 (1E,m), 7.77 (1H,s),
7.80 (1H,s), 7.93 (1H,s), 7.96 (2H,d,J=9Hz) |
Working Example 4§. ' o | .

4-[ ( 1R, 2R)-2-(2 4-D:Lfluorophenyl) -2-hydroxy-l-methyl-3—
(lH-l,2,.4-tr;azol-l-yl)_propz],]-__2-[4_-(2,2,3,3,4,4.,.5,5- _
octafluoropentoxy)pheny; 1-3 (-28 ,4E )- -1,2, 4-’tria.z_Olor_xe (Com-
pound 51), colorless powder. | | |

Yield: 37 &. o |

1H-uun (cnc13) §: 1.24 (3H,d J-7nz), 4. 14 (13 d =
14. 4Hz), '4.49 (28,t, J-lBHz), 4.94 (1, dq,J-7,_1 6Hz),.S. oafJ ;
| (18,d,3=14.4Ez), 5. S4 (1H,d,J=1. 68z); 6.10 (1H,tt, J-éznz,:T;f'
5.4Hz), 6.71-6.89 (28,m), 7.03 (23, ,3=9. 2Hz), 7.34-1, 51 o
(1#,m), 7.77 (1K,s), 7.80 (18,8), 7.93 (1H,s}, 7. 95 )
(2H,d,J=9.2Hz)" |
Wo;kj.ng ﬁggle 49 .

4-[(1R,2R)-2-(2 4-Difluorophenyl)-2-hydroxy-l— - :
methyl-3-(ln-1 2 4-triazol-1-yl)propyl]-2-[4-(2 2,3,3-

81 %

1g-NMR (CDCl3) §: 1.23 (33,4,J¥7nz), 4.14 (1H,d, 0=
14.4Hz), 4.49 (2H,t,J=13Hz), 4.94 (1H,dq,J=7, 1.6Hz), 5.08
(1E,d,J=14.4Hz), 5.54 (1E,d,J=1.6Hz), 6.10 (18, tt,J=52,
5.4Hz), 6.71-6.89 (2H,m), 7.03 (2H,d,J=9.2Hz), &.34-7.5;.
(1&,m), 7.77 (1#,s), 7.80 (1H,s), 7.93 (1H,s), 7.95
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b (28,d.3=9 . 28z)

iNorking Example 50

1& 4-[ (1R,2R)=-2~-(2, 4-Di£luorophenyl)-z-hyd:oxy.l_
»?mathyl-3-(1n-1 2 4-t:1azo1-1-yl)prapy11-2-[4-(1 1,2,2-
};tetrafluoreethoxy)phenyl]-3(23,43)-1,2,4-triazolone (Com~-
£ pound 53), colorless powder ' | o

- Yield: 57 % . |

‘ lp-oR (CDC1l3) §: 1.24 (3H,d, J=7 2Hz), 4.14

; (1H,d,J=14. 2Hz), 4.95 (1H, dq,J=7 2, 1.6Hz), 5.08 (1H,d, J=
?:14 2Hz), 5.55 (1H,d,J=1.6Hz), 5.93 (1H,tt /3=53, '2.8Hz), |
i '6.71~6.90 (2H,m), 7. 30 (23 d,J=9. 2Hz), 7. 34-7 51 (1H,m),
} 7.77 (1n,s), 7.80 (1n,s), 7.96 (13,3), 8. 06 (23 d, J=9 2nz)F
;.Wbrking Exgggl 5; - _ : _ )
' 60 %. SQdium hydride in oil (80 mg) was dispersed in 5

>-ml of dimethylformamide, and 582 mg of 4-[4-(2 2, 3 3-tetra:;

S TRV

T ,-.n-m?'u@h

fluoropropoxy)phenyl]-S(ZE 4H)-1, 2,4-triazolone was added

. ,--9

i; with ice cooling.. The mixture was stirred at roam tempera-
5i,ture for 10 minutes. .To the mixture was added 474 ng of Fh
‘J'(2RS)-2-(2 4-dizluoropheny1)-z-(ln-l 2 4-triazol-1-yl)methy—

- loxyraqe (eynthesized by the method under Japanese Patent’

tion was fractionated after adding 20 ml of cold water end
40 ml of ethyl acetate and the separated aqueous layer was
extracted with ethyl acetates twice. The ethyl acetate ~
layers were combined, washed with water and saturated aqﬁe:#

ous solution of sodium chloride successively, dried over
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Wbrking Exgggles 52

magnesium sulfate and distilled off under reduced pressure.
The residue was purified by silica gel chromatography
(eluete . dichloromethane:acetone = 2:1) to give 510 mg of
2-[(ZRS)-2-(2,4-d1fluorophenyl)-2-hyd:oxy-3-(13-1,2,4- _
triazol-1-yl)propyl]-4-[4-(2 +2,3,3-tetrafluoropropoxy) phe-;
nyl]-3(23}4E)f1,2;4-triezelone (éoﬁéound.§g) as a white
powder; - o o

lp-mR (cnc13) §: 4.18 (1H,d J=153z), .40 (28,t,J=

' 12Hz), 4.61 (1H,d,J=15Hz), 4. 71 (23,5), 5.80 (1H,s), s 05

(1, tt,J=5. 2, 54Hz), 6.77-6. 87 (2H,m), 7.01 (28, d J-a.snz),'

'7.37 (2H,d,J=8.6Hz);: 7.53" (lH,s), 7.56-7. 64 (1H,m), 7.84
. (1H,s), 8.15 (1,8). -

mcp- 79 - 80 °c

60 % Sodium.hydride in oil (40 mg) was dispersed in 4
ml of dimethylformamide, and 250 mg of 2-(4-trifluoromet—
hoxypheny)-3(23,4n)-1 2,4~triazolone ‘was added with ice |
cooling. The resulting mixture was stirred at room tempera- :
ture. for 10 minutes.

- To the mixture was added 237 mg of (2RS)=-2-(2,4-di-

;“f;;yl)-z-(ln-l 2 4-triazol—1-y1)methyloxyrane and the

.resbgﬁt'q mixture was stirred at room temperature for 22

hours. The reaction solution was frectionated after adding
15 ml of cold water and 30 ml of ethyl acetate and the
sefareted-aqueous layer was extracted with ethyl acetate
twice. The ethyl acetate layers were combined, washed with

water and saturated aqueous solution of sodium chloride
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successively, dried ovex ms.gnesiimi sulfate and distilled off
under reduced pressure. The residue was purified by silica
gel 'chromat_:o'g:sphy (eluate ; ethyl acetate:hexane = 3:1 to
ethyl .a.cstats) to lgive 92 mg of 4-[(2_35)-2-(2,4—dif1uorophe-
nyl)-2-hydroxy-3-(1H-1,2,4-triazol-1-yl)propyl]-2-(4-tri-
fluoromethoxyphsﬁyl) -3(2H, 43) -1,2 ,_4-_1:ria.zolone (Compound 55)
as a whits-powder. |

lp-nur (¢D¢13) §: 4.20 (2H,8), 4.51 (1x,d,J=i4.4sz),
4.80 (1H,d,J=14.4Hz), 5.93 (13;5),_6.80-6489 (2H,m), 7.31
(2H,d,J=9.2Hz), 7.51-7.59 (1H,m), 7.61 (1H,s), 7.87 (1H,s),
7.92 (28,d,3-9.2H2), 8.05 (1K,8). o |

m.p. 128 - 130 °c

A
bt 4

Working Ex le 53 j;} o o ,“J' h - g

-

In. the same msnner as in WOrking Example 51, starting
from 0. 19 g of (2RS)-2-(2 4-dif1uorophenyl)-2-(1-:.midazolyl) _

lmethyloxi:ane and 0.23 g of 4-[4-(2,2,3,3-tetrafluoropro-
poxy)phenylx;3(23,4n)-1,2;4-ttiaz61one; 2-[ (2RS)-2-

(2, 4-d1f1uorbpheny1)-z;hydxoxy-a-(1-1midazoly1)p:opyi]-4-

""-[4-(2 2, 3, 3-tetrafluoropropoxy)phenyl]-3(ZH 43)-1 2,4-tria-
' zolone (Compound §i. 0, 23 g). ws,s ohtained as’a colorless

R e (CDCl3) §: 4.20 (1E,d,J=1SHz), 4.37 (2H,s), 4.37
(2H,t,J=12Hz), 4.57 (1H,d,J=15Hz), 5.76 (1H,s), 6.04
(1H,tt,J=5.282, 54Hz), 6.75-6. 98. (28,m), 6.92 (1%,3), 7
(2E,d,J=9.2Hz), 7.26 (1H,s), 7.35 (2n,d J=9.2Hz), 7.43-7.60
(1H,m), 7.45 (1E,s), 7.51 (1H,s).
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Hoxking Example 54

, In the same manner as in Working Example 51, starting
from 0.24 g of (2R)-2-(2, 4-di£1no:opheny1)-2—(13—1 2,4~
triazol-l-yl)msthyloxirane.and 0 28 g of 4-[4-(1, 1 2, 2-

PR 4 T T -

tatrafluoroethoxy)phenyl]-3(28,43)-1 2, 4-triazolone,

Ty

2-[(23)-2-(2,4-difluorophengl)ez-hydroxy~3-(lz-1,2,4-
."triazol-l-y;)propyl]-4-[4-(1,1,2,2-ﬁetrﬁflucroethoxy)',
phenyl]-3(2E,4E)-1,2,4-triazolone (Compound 78: 0.22 g) was

H

i
i
[y
g.
&

. obtained as a colorless powder.
‘Tield 43% | | |
1p-NR (cnc13) s "4, 19 (13 d,J-lSHz), 4.61 (1H,d, J=

f,'lsnz), 4.72 (28,s), 5.71 (1H,s), 5.92 (1H, tt, 3-2 8Hz, ssnz)f
6.76-6.88 (28,m), 7.31 (25,4, Jsloaz), 7.46=7.5¢ (1E,m),’ -4
1 7.49(2H,d (J=108z) , 7.59 (1E,s), 7.84 (1n,s), 8.14 (1n,s)

?‘ Wbrking Examples 55-61 ' '

] ' The following compounds were obtained in accordance

with the same mannexr as that described in Wbrking Example
b 54, S )
1?. Wbrking Exggglg 55 .
- ;i_-[(zn)-z-(z 4-Dif1uorophenyl)-2-hydroxy-3-(18-1 2,4~
a2 gl)propyl]-4-[4-(2 2, 2-t:if1uoroethoxy)

-2,48)-1 2, 4-triazolone (Compound.gg), colorless

vield 30%. -

1n-uun (cnc13) §: 4.18 (1E,d,J=15Hz), 4.37
(2H,q,J=8Hz), 4.60 (13 d ,J=15Hz), 4.71 (2H,s), 5.79 (lH,s),
6.77-6.98 (2H,m), 7.02 (2H,d,J=10Hz), 7.37 (2H,d,J=10Hz),
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7.46-7.64 (1H,m), 7.53 (1H,s), 7.84 (1H,s), 8.15 (1x,s)
. - | | : .
| 2-[(23)-2-(2 4-Di£luo:ophenyl)-Z-hydroxbe-(13-1 2,4~
} ”t:iazol-l-yl)p=0921]-4-[4-(2 2,3,3, 3-pentafluo:op:opoxy)phe-
- nyl]-3(28 43)-1 2,4-triazolone (Compound‘g_), .colorless pow-
L der. : o
' ‘Yield  31%: o | .
lg-NMR (CDCl3) §: 4.18 (m.,d,J-_ISI-Iz), 4.44 (2H,t,J=
12Hz), 4. so'(m,& J='15nz'),'4-'71 (23-,5"), 5.79 (1H,s), 6.77-
6.86 (2H,m), 7.02 (2H,d,J=8.8Hz), 7.38 (2H,d,J=8.8Hz), 7.53
(m,s), 7. 55-7 54 (1H,m), 7 84’ (m,s), s 15 (I.K,s) -

:..{)-;_'-\4 e ae

| [a]‘D '+13 50 (c-l 0, metha.nol) |
Working Example 57" .0 o

4-[(28)-2-(2 4-Difluorophenyl)-2-hydroxy-3-(ln-l 2,4~
triazol—l-yl)p:opyl]fzf[g-(2,2,3,3-tetra£1uq:opropcxy)
ﬁhenyl]-3(2ﬁ,4ﬁ)-l;2,4-tﬁ;a£olone (Compound.li), colorless
powder. .. o B .

!:Leld ' zoa.

1n-m (cnc13) s- 4. 14 (1H,d J-lSHz), 4.24 (1H,d,J=

;{m,t J=128z), 4.51 (1H,d,J=15Hz), 4.77.

| ' ) #.6.02 (1H,s), 6.06 (1H,tt,J=4.8Hz, 54Hz),

6.71-6.98 (2H,m), 7.03 (2H,d,J=9.2Hz), 7.51-7.63 (lH.m),

7.55 (1H,s), 7.79 (2H,d,J=9.2Hz), 7.86 (1H,s), 8.06 (1H,s).
4-[ (28 )‘-_-z-( 2, 4_-61f;uo:opheny1) -2-hydroxy-3-(1H-1,2,4-

triazoi-l-yl)éropyi]-2-[4-(1,1,2,2-tetra£1uoroethoxy)phe—

nyl]-s(28,43)-1,2}4-t:iazolone (éompounﬂ-lzj, colorless
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pcwder; _

Yield 23§. :

Ig-mMr (coely) & 4.15 (1H,d,J=14Hz), 4.24 (m,d J=
14Hz), 4.50 (m,d J=14Hz), 4.79 (1H,d J-14Kz), 5.92

(1H,tt,J=2. SHz, 53Hz), 5.94 (m,s), 6. 79-6. aa (ZH,m), 7. 25

7.91 (m,d,aaloxz), §.05 (m,s)

[a]%o -12 4° (cal 0, methanol)
¥Wo ki ple 59

4-[(25)-2-(2 4-Di£1uoropheny1)-2-hyd:oxyb3-(lﬂh1 2, 4-- .
'triazol—l-yl)prcpyl]-2-[4—(2 2 2—trifluoroethoxy)pheuyl]-»f i'
3(28,48)-1 2,4-triazolona (Ccmpound.gL), colorless powderf."'

. Yield 221..

' 14Hz), 4.35 (2H,q,J=8Hz), 4.51 (1H,d,J=14Hz), 4.76

(lH,d,J-HHz) ; 6' 02 (m,s'), 6.72-6.89 (2H,m), 6.97 -
(23 d,J‘-S 2Hz), 7.86 (m,s), 8.06 (13,3). :

w :

)—2—(2 4-D1£luorophenyl)-2-hyd.roxy—3-(13—1 2,4-
L 32 yl)prupyl]-4-[4-(2 2,3 3-tetrafluorcpropoxy)phe—
nyi}i .
de:;

!ield ,r45%

"H-m’(ms) §: 4.18 (1H,d,J=15Hz), 4.40 (2H,t,J=

123:), 4. 61 (1H,d,J=15Hz), 4.71 (2H,s), 5.80 (1H,s), 6.05
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,43)-1,2,4-triazolone {Compound 74), colorless pow-
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(1H,tt,J=5. ZHz, 54Hz), 6.77-6. 87 (2H,m), 7.01
(2H,d,J=8.6Hz), 7.37 (2H,d,J=8. 68z), 7.53 (1H,s), 7.56-7.64
(1E,m), 7.84 (1H,s), 8.15 (1H,s). |
Working Example 61 = - . e
. 2-[(2R)-2=(2, 4Qnirluo£o§heny1)-z-hydroxy-s-(lsgl 2,4~
triazol-l-yl)propyl]-4-( 4-tri£luoromethoxyphenyl )=3¢( 23 4H)-
1,2,4~triazolone" (Compound _J_) ' colorless powder.
 Yield 418, |
lpam (cocls) §: 4.19 (1H,d, J=15Hz), 4.60 (1E,d,J=
158z), 4.72 (2H,8), 5.69 (13,3), 6.76-6. .88 (2n,n), 7.32
(2H,d,3=9Hz), 7. 46-7.64 (13, m), 7.50 (28, d, J-ssz), 7.59
(lH,s), 7.84 (13,:), a 14 (1H,s).

W es -7'

it

. The following compounds were obta.med i.n accordance
with the same manner as that described :I.n working Bxample 2.
Working Exmle 62 o ' '

l-[(lR,znjfﬁ-(2,4-bifluorophenfl)-2-hydroxy~lf
methyl—3-(ln-1%2~4-triezol-l-y1)prooyl]-B-f4-[¢;[4-
(2,2, 3 3-tetra.£1uoropropoxy)phenyl]-l-piperazinyl]phenyl]-
: 2(18, 38)-:!.midszolone (Compound M), colorless powder.

-3 (cnc13) §: 1.22 (3n,d,Ja7nz), 3.23-3.38 (8H,m),
5.10 (1H,d J-lSHz), 6§.08 (1H,tt,J=53, SHz), 6.59

4.2- x4

(1s d,J=3.0Hz), 6.68 (1E,d,J=3.0Hz), 6.73-7.06 (BE,m),
7.43-7.54 (3H,m), 7.72 (13,3), 7.89 (1H,s).
Working Example 63
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2-[(1R,23)-2-(2,4-bifluo:ophenyl)-z—hydroxy-l—

methyl-3-(18-1,2, 4-t=1azo1-1-y1)p:opylj-4;[4-[4-[4;(z 2,3,3-
tet:afluoropropoxy)phenyl] l—pipe:azinyl]phenyl]-B(23,48)-

1,2 4-triazolone (Compound.;gig, colo:lesa pawde:.
yvield ser. RS |

lg-NMR (CDCl3) 8: 1.29 (3H,d,J=7. 0Hz), 3:23-3.42
(8E,m), 4.31 (2H,t,J=12Hz), 4.35 (1E,d J’=l§Hz), 5.02
(1E,d,J=158z), 5.09 (1E,q,J=T7. OHz), 5 58 (1H,s), 6.07
(1H,tt,J=53, 5.0Hz), 6.76-7.00 (SE,m), 7.06 (2H,d,J=9Hz),
7.43 (2H,d,J=9Hz), 7.50-7.62 (1H,m), 7.68 (1H,s), 7.73
(1%,s), 7.96 (1H,s). ' -
Working Exggg;é 54 o

1-[ (1R, 2R)-2-(2, 4-Dif1uorophenyl)-z-hyd:oxybl-- _
methyl-3-(1n-1,z,4-t:iazo1-}-y1)propy11-4f[4-(z,z,2-t:ifiuo-
roethaxy)phenylj;s(13,4H)-tetrazolone (éomﬁound};gﬁ), color-
less powder. - o '

‘Yield 27%.

lg-NMR (CDC13) §: 1.46 (3H,d,J=7Hz), 4.35

(1H,d,J=16Hz), 4.41 (2H,q,J=8Hz), 5.08 (1H,d,J=16Hz), 5.10

(1H,q,J=7Hz), 5.51 (1H,s), 6.75-6.88 (2H,m), 7.09
(2E,d,J=9Hz), .7.51-7.63 (1H,m), 7.72 (1H,s), 7.90

' (zkf&;éiénz), 7.91 (1H,s).

Wbrking Bxgggle 65

1-[(1R,ZR)-2-(2 4¢-Difluorophenyl)- 2-hydroxyhl-

mathyl-3-(13-1,2,4-tr1azol-l-yl)p:ogy1]-4-[4-(1 1,2,2-tetra-

fluozoethoxy)phenyl]-s(IH 4H)-tet:azolone (Compound‘Lg_J,
colorless prisms.
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Tield . 48%. |
 lE-mm (cocly) &: 1. 46 (3n,d J=7.2Hz), 4.34
(1E,d J’-14 48z), 5.08 (1H,d, J=14.4Hz), 5.10 (lH,q,J=7.2Hz),
' 5 50 (m,s), 5. g5 (J.H,tt J=52.8,. 2. 8Hz), 6.73-6.91 (2H,m),

. 7.38 (28, d,J=9Kz), 7.49-7.64 (1Em), 7.72 (1, ), 7.91

(18,s), 8.01 (28,d ,J=9Ez).

1RV pay cm-l: 3400, 3080, 1730, 1618, 1514, 1502,

1-[ (1R, 2R)-2-(2, 4-Difluczophenyl)-2-hydroxy-1-
methyﬁ-B-(lH—i'Z 4-triaéol¥l-y1)p£o§yl]-4-[4;(2 2,3,3, 34".
pentafluorcpropoxy)phenyl]-5(1H 48)-tetrazolone (Compound
108), colorless powde:., . '
' Yield - 53%.

lg-MMR -(CDCL3) 8¢ 1.45 (3H,d,J=7:2Hz), 4.35
(1H,d,J=14. 2nzj; 4.47 (2H,dt,J=12.2, 15z), 5.08
| (1E,d, J=-14 28z), 5:10 (1H,q,J=7.2Hz), 5.50 (1H,8), 6.74-6. 50
. (2E;m), 7.09 (28,d,7=9. 2Hz), 7.49-7.65 (1Hm), 7.72 (1E,s),
7.90 (2H,d,J=9. 28z), 7. 91 (IH,s)

'-...ﬁmvmmr cm 1. 3400, 3080, 1726, 1618, 1599, 1516,
SfpEn
Wor Example 67

i-[(lﬁ,ZR)-Z—(2,4—bifluorophenyl)-2-hydroxybl—
methyl-3-(13—1 2 4-triazol-1-y1)propyl]-4 [4-

(2 2,3,3, 4 4 5 S-octafluo:ogenthoxy)phenyl]-5(IH 4H)—tet:a 3
zolone (Compound,ng), colorless powder.
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Yield  42%.

lg-mMR (CDCl3) &: 1.46 (3H,d,J=7.2Hz), 4.35
(1E,d,J=14.4Hz), 4.53 (2H,t,J=13Hz), 5.08 (1H,d,J=14.4Hz),

5.10 (1H,q,J=7.2Hz), 5.52 (1E,s), 6.1l (1E,tt,J=52, S.4Hz),

6.74-6.91 (2H,m), 7.10 (2H,d,J=9.2Hz), 7.50-7.66 (1H,m),

v BT cm-l: 3400, 3080, 1722, 1618, 1599, 1516,

1459.
Worloing Example 68
' ._'Z-f(IR,2R)-2-(2'4-Diflﬁorophenyl)-2;hydroxy41-
" methyl-3-(1E-1,2 /4-triazol-1-yl)propyl]-5-methyl-4-[4-
(2, 2, 3 3-tetrafluoropropoxy)phenyl]-3(2H 4H)-1, 2, 4-triazo-
'lone (Compound 110), colorless powder.

Yield 44%. | _

lg-MMR (CDCl3) 83 1.25 (3H,d,J=THz), 2.19 (3H,s), 4.40
(1E,d,J=14.8Hz), 4.42 (2H;t,J=11.8Hz), 4.97 (13 d, J=14. -8Hz),
5.06 (13,q,J=7Hz), 5.62 (13 s), 6.08
(1E,tt, J=53 2Hz ,J=4. GHz), 6.84-6.90 (2H,m), 7. 09 e
(2H,dt J-SHz,J-Z 6Hz), 7.33 (2H, dt ,J=9Hz ,J=2. GHz), 7.50-7.65
(lH,m), 7. 70 (1H,s), 7.98 (1H,s). '

lo,n-s
—

' HO; 94' ple §9
"ﬂ:;-[(ln,2R)-2-(2,4-Dif1uoropheny;)-z-hyd:oxy-l-
me111'*1"1--3-.-( 1H-1,2,4-triazol-1-yl)propyl]~5-methyl-4-[4-
'(1,1,2,2-tetrafluorcethoxy)phenyl]-3(2H,4K)-1,2,4~triazolone
(Compound. 111), colorless powder.
Yield - 46%.

lg-MMR (CDClj) §: 1.26 (3H,d,J=THz), 2.24 (3H,s), 4.42
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('ln,d J=14. GHz),- 4 98 (1H,d, .r-i-i4 6Hz) 5.07 (in,q,.r-mz),
5.55 (1,s), 5.96 (1H,tt,J=53.28z,J=2.8Hz), 6. 75-6.90.
(28,m), 7.41 (4n,s), 7. 50-7 ss (m,m)r 7.1 (IH:S)r 7. 7
(1H,s). o '
Working -ﬁxggle 70. o :
2-(4-Chlorophenyl)-4~[ (1R , 2R) -24( 2,4-difluorophenyl)-
2-hydroxy¥l-meth7153r( 15-1,2,4-triazol-1-yl) propyl]-5-meth-
yl-3(23,4ﬁ)-1_. +2,4-triazolone (Compound 112}, co__lorless :
powder. | '
Yield 77%.
13-mm (400143z,nuso-c15,138°m s. 1.33 (3H,d ,J=7Hz), .
2.38 (33,3), 4.49 (1H,d,J=14. 28z), 4. 76-4 30 (m,m), 4.89
(1R,d,J=14. mz), 6.23 (15,b5), 6. 88-6.95 (18,m), 6. 99-7. 07
- (1Em), 7. 45-7 54 (1n,m), 7.46 (28, d,a-sxz), 7.55 (1H,s),
| 7 190" (23, ,J=9az), 8.14 (1H,s).

I el .

V 1. 1712, 1702, 1680, 1650, 1619, 1502.
'-.'-'WO.k : Bx e 1 _ ' '
. 4-[(1R 2R)-2-(2 4-Dif.luo:ophenyl)-2-hydroxy-l-
o methyl-B-(lE—l 2 4-triazol—1—yl)propyl]-S-methyl-z-(4-
triflnoromethoxyphenyl)-3(23 43)-1 2, 4-triazolone (Compound
_3_) gscolorless powder '

| nem. 728,

'} KBr
IRV max cm~l: 1700, 1678, 1610, 1508, 1256, 1220.

 mo’a’mixture of 60 (w/w) % sodium hydride in oil (10
mg) and dlmethyl_formamide (2 ml) was added 4-(4-trifluoro-
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methylphenyl)-S(23,43)-1,2(4-triézolone (59 mg) at 0 °C.
Thé-rasnlting-hixtuie was stirred for 10 minutes at ioom
- tampe:atura' 'To the mixture was addad (2R, 38)-2-(2 4=

difluorophenyl)-3~methy1-2[(ln-l 2 4-triazol-l-
"yl)methyl]oxirane (63 mg). After st;rring for 19 hours at

70 °C, the mixture was diluted with water (4 ml) and ex-
tracted-with.ethyl acetate (4 ml x 2). ‘The extract-was
washed with water_and.saturated aqueocus sodium chloride

soluﬁion'suéceSSivgly, dried over anhydrous magnesium sul-
fate an@'cbngenfrated ﬁnder reduced pressure. The residue
was'purified by . siliéa~gel columnchﬁomatography (eluent;
-ethyl acetate.hexane = 3:1 to ethyl acetate) to give 2~ |
-[(IR,ZR)-2-(2 4—difluoropheny1)-2-hydroxyb1—methyl-3-(13-

1,2, 4-triazol-1-y1)propyl]-4-(4-trif1uoromethy1phenyl)- |
'3(2H,4H)-1,2, 4-tr1azolone'(Compound 10) as a colorless
powdér (10 mg).

Wbrking Examgle 73

. In the same manner as in Worklng Example 72, L
(2R,33)-2-(2 4-difluorophenyl)-3-methyl-2-[(1H-1 2, 4-tr1azol-
""-.l-yl)methyl]cxirane (63 mg) was allowed to react with 2-(4-

' tri{}up:gmgthylphenyl)-3(23,43)-1 +2,4-triazolone (59 mg) to
_‘give 4-[ (1R,2R)-2-(2, 4-difluorophenyl)-2-hydroxy-
| l-methyl-B-(lH-l,2,4-tria;ol-l-yl)propyl]-z—(4-trifluoro-
methylphenyl)-3(2H,4H)~1,2,4~-triazolone (Compound 1ll) as a
white powder (12 mg).

Workir sle 74°

In tha_saﬁe'manner as in Working Example 72,
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(ZR,35)—2-(2,4fdi£luoroph§nyl)-3-methyi-2-[(13-1,2,4- '
triazol-l-yl)methyl]omane (251 mg) was allowed to ;-:e’gct
with 2-(4-fluorophenyl)-3(2H,4H)-1,2,4~triazolone (358 mg)
to give 4-[(1R,2R)-2-(2, 4-d1£1uo:opheny1)-z-hydr.oxy-l-meth-'
yl-3-(1E-1,2 4-tr1azol-1-yl)propyl] 2-(4- fluorophenyl)-
3(2H,4H)-1,2,4~triazolone (Compound 13) as a white powder
(76 mg).
Working Example 75 o
In the same mannei as in-Wbrking Example 72, .

(2R, 3S)—2 (2, 4-difluorophenyl)-3—methyl -2-[ [(1B-1,2, 4-
trxazol-l-yl)methyl]oxirane (251 mg) was allowed -to react
with 2-(4-chloropheny1)-3(zn,43)-1 2 4-triazolone (392 mg)_ :
to nge 2—(4-chloropheuyl)—4-[(1R,2R)-2-(2 4-d;fluorophe-
nyl)-2-hydroxybl-methy1-3-(lH-l,2 4-triazol-1-yl)propyl]-
-3g28,4ﬁ)-1,2,4—£ria?6lone (cémpéund 35) as cbiprless pﬁisms
(48 mg). - " o

.Préferred group of'compounds belonging to the comgound
of the formula_(If.of the present invén:ion are exemplified-
in- Table 8 #o Table 27'though the present invention 'is not
. limitQA'to-the coﬁpounds.giQen there. | .
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Table 13
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Table 19
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Tabla 22

Confiquration ) _A_
cpd. No. c* - L
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Table 27
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Exeparation 1
Using the Compound 30 obtained in Working Example 27,
the components stated below were mixed. The mixture was

packed in gelatin capsules 'to obtain capsules, each of which

contains the Compound 30 in an amcunt of 50 mg.
Compound 30 (obta.ined in Working Example 27) 50mg

Lactose. o : 100mg
Cornstaxeh . 4omg
Megnesium stea.r._'ace . o . 1lOmg
R |  motal - 200mg

C Pregaration 2

" The Compou.nd ;_ obta.ined in Working Example 32 a.nd. N
megnesium steera.te we::e gran'ulated i.n a solut:.on of soluble
sta.rch., '.Ehe resultant prod.uct was dried. ’ and. then mixed with
lactose___and cornstarc_h_. .The mixture was subjected to com-
pr'ession'- molding' to obtain a tehlef containing tne compo-
nents stated below ' | .

-~

compound 35 (obta:.ned in Working Exa.mple 32) 50mg,

. Lacto_e_e 65mg
nsta: 3qu.‘
uble starch | 35mg

’ esium stearate S 20mg

| '.fota.l 200mg

Evaluetion ©f the antifungal activities of the compound

of fo::mla (I) was conducted by the following method: a

sheet ot ﬂ.lter peper disc (manufactured by Toyo Seisakusho
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o

E ¢ 3 8 mm in diamaco:)“ooaked in a 1000 ug/mi solution of a com-
[ pound of formula (I) in.mothanol 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 £ollowing
culture media were used' | '

A: yeast nitrogen base agar modium.(pn 7.0).

Bs peptone-yeast ‘extract-glucose agar med;um (pE 7.0)

‘The antifungal spectra of the compounds of formula (I)

.
e i e o (D B AT 0 A R R
N . R A e VI

are shown in Table 28.
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Table 28

Test microorganism

Medium

inhibition zone

" Diameter of growth

(om)

cpd. 1 .

cpd. 2

cpd. 3

AR it i Lot smpdachine ORI i} - Rl - .
e, e sare e R ..

Candida albicans
IFO 0588

45

——

40

40

Candida utilis.
IFO 0 6 1 g

45

35

22

| Aspergillus niger

IFO. 4066

35

2T

13 |

Aspergillus fumigatus

IFO 6344

43

36

22

Cryptococcusineofofmans

1FO 041.0.

30

30

22

Trxchophyton rubrum -

55

52

35

I F‘C) 7522

55

50

20

chrosporum gypseum

I'I?() '8 0 76

35

4.3

20
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The. antifungal activities of the compound of formula _
(I) against Candida albicans are shown in Tables 29 to 32.

rable 29

| " Diameter of growth-inhibition zone (mm) | i
cpd. No. Candida albicans (IFQ 0583) i
o | (Medium A, 28 'C two-daY culture)
"__:£ 43
5 4T !
8 - 45
Z 50
8 4T
9 44
10 4T
11 38
12 33
== oz
417
.. 46
4 2
31
1s vi4s
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Table 30

Diameter of growth—inhi.!iition. zdné (rom)
' Candida albicans (IF0 0583)
- (Medium A, 28C , two-day culfure)

21
35
31
30
48
37
24
i1
41
.. .- 38 .
s
e .
s - 1
41
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Table 3L

* vvo s

_ de. No.

| Diageter of growth-ighibition zone (am)
' ~Candida ~ albicans. ([F0-0583)
(Medium A, 28T, two-day culture)

C
-3

i PO PO PO PO PO P O

L]
(<.}

—
)

35
33
45 .
‘45
47
32
44 .
35
5
36
26
44
30

."ﬁﬁ';; \'?.a,_l_ .'_:.._ ‘ .

} .
. . | .
v b me Grbeessnar Surams 81 om0t e
KU T TN 2 .
.. L .
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Diameter of growth—inhibition zone (mm)
" Candida albicans (IF0 0583)
(Medium A, 28.C , two-day culture)

21
33
37
i
43
35 .
40
42
45
40
42
41
18
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" 7The protective effects of the compound of formla (I)
| a.ga.inst Candj.da. alb:Lcans infection in mice are shown in the
‘following Tables 33 and 34. S
Test Method. Five—week-old C:j CDF, mice were inoculat-

ed w:Lth the minimum lethal dose of Candida a.lbica.ns intrave- -

nously. The test compound was administered orally once
immediately after infection. The a.ct:l.vity was expressed in
terms of EDgg values calculated. by the Reed and Muench

method from the survival :r:a.te 7 days efter infection. -
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Table 33

__,_,...-
a -
-]
P-

=

[=]

h

EDso (mg/k 3)p 0.

35
3
0

1

: 71
| 39 . _
' e Y SN

0.

1.

8.

0.

0.

2.

0. 18
0. 16
0. 35
0. 39
.

2.

N

8.

2.

2.

8.

1.

0.

g By

TRy, N AR PUCTULNPO i T AT ey
Rl R

e i
O L AU k1 N S N T T
- O

. -

Lo N

" p.o. :oral administration
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cpd. No. . EDso (_m.g'/i.k'g') pP. o.

0. 088
019

< 1-.‘ 0
.<0.725

<0. 25
<1000
. <o0. 25

0. 16,

2o
2. 0

2.0

0. 18
<1. 0
<1. 0

'<1. 0
0. 22
0. 18

P. 0. :oral administration
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- group; and. b4 a.nd z independently are a- nitrogen atom or §
' . meth.ine group which my optionally be su.bstituted with a

w2

What we claim is;
1. An azole compound repreeented by ‘the formula (I):

a4 - . | i
: N Q.- . . - : .t
N Ar Rz =z :

- e— o w—
- -

 wherein 'Ar is a substituted phenyl group; rl and. R? inde-
pend.ently are a hyd.rogen atom or a lower alkyl group, or R1

and R2 may combine together to form a lower alkylene group,
R3 is a group bonded through a carbon atom; R is a. hydrogen -
atom or an acy]. group; X is a nitrogen atom or ‘a methine: -' '._:'- ‘

lower alkyl group, o : - _ S =

or a salt thereof. o : : ' . o g§

2. A compound of claim 1 or a salt thereof in which X
is a nitrogen atom. . '

| 3. A‘-’@Ound of lél_aim 1 or’a salt thereof in which R%

- is ogen- ’ a.tom.' '

"ccmpound of claim 1 or a salt thereof in which R!

and Rz independeutly are a hydrogen atom or a lower alkyl
group. |
'S. A compound of claim 4 or a salt thereof in which

lower alkyl group represented by Rl and R2 is a methyl !
group.
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. 6. A compound of claim 1 or a salt thereof in which Ar

is a phenyl group having one to three substituents independ-
ently seleoted from a halogen, halogenated lower alky]. group

e RS

'and helogeneted lower alkozy group. e "—"..%'.:;-:.-_-“:-_-_j;'-_'-‘ EORp iR

7. A compound of clein 1 or a salt thereof in wh.i.ch Ar
is a halogen-subst;tuted phenyl group.

8 A compound of claim 7 or.a sa.lt thereof in which the
halogen-substituted phenyl group is a. 2 4-difluorophenyl
group. ~

9 A oompound of claim 1 or a salt thereof :I.n which R3 .
is an Optiona.lly substituted aliphet:l.c or aroma.tio hydroca:-_- o

PRI 0 I

bon residue or an optionally substituted eromat:l.c heterocy- T
olic group. . '

10 A oompound of cla.i.m 9 or a sa.lt thereof in which R3_
is. a.n,optione.lly substituted aromatic hydrocarbon.res:.due.. o

11. A oompound of cla.im lora salt thereof in whioh R3 J
' is a substituted phenyl group.

atom. -

13. A compound of claim 11 or a salt thereof in which

R3 is a phenyl group which is substituted with a haloalkyl
group“‘ f ool F (" o Lo : '

“3’.-'4 Lhiad coreo o
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14. A compound of claim 11 or a salt thereof in which

R3 is a phenyl group which is substituted with a haibalkoxy
. p'. . . - . .

1s. a compoind of ‘claim 12 or a salt th.ereof in wh.ich. o

R3 is 4-chloropheny1. |

16. a compound of claim 13 or a salt thezsof in which'
R3 is 4-trifluoromethylphenyl.

17..a compound of claim 14 or a ‘salt thereof in.which ="
" R3 is 4-trifluorcmethoxyphenyl.

18. A.compound.of claim 14 or a salt thereof in wh;ch';f{
-R3 is 4-(2 2, 2-trifluoroetboxy)pheny1.,-

'19. A ccmpound of claim 14 or a salt thereof in which
r3 is 4-(1 1, 2 2-tetra£luoroethoxy)phenyl.

20. ‘A compound. of claim 14 or a salt thereof in which
R3 is 4-(2,2,3, 3-tet:aflucropropoxy)phenyl.

21. A campound of clazm 14 or a salt thereof in which

qmpound of claim 1 or a salt thereof in which Y
- and . ependently are a nitrogen atom or a methine group

which may optionally be substituted with a methyl group.

'23. A compound of claim 1 or a salt thereof in which
the any one of Y and Z is a nitrogen atom and the other is a
methine group, respectively.
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2?. A compound of claim 1 which is 2-{(1R,2R)-2-(2,4-
di!lnﬁzophnnyl)-z-hyd:oxy-l-mathyl-B-(13-1 2,4-triazol-1-
' yl)propyl]-4-(4-tri£luoromethoxyphenyl)-3(28.,43)-1 2,4-

triazolone, or a salt thereof.

25; A compound of claim 1 which is 2-{(1R,2R)-2-(2,4-
difluorophenyl)-2-hydroxy-l-methyl-3-(1HE-1,2,4-triazol-1-
yl)propyl]-4-[4-(2,2,3,3—tetrafluqropropoxyjphenyl]-'
3(28,43)-1,2,4-t:iazolone, or a salt:therécf;

26 A compound of. claim 1 which is 2- (1R 2R)-2-(2 4- |

,difluorophenyl)-2-hydroxyb1-methyl-3-(lahl 2, 4-triazol-1-

i )

. yl)propyl]-4-[4-(1 1,2 2-tatraf1uoroethoxy)phenyl1--
3(28 48)-1 2 4-triazolone, or a salt thereof..z

27. A compound of claim 1 which is 4-[ (1R, 2R)=2-(2,4~-
difluorophenyl)-2-hydroxy—1-methyl-3-(13—1 2,4-triazol-1-
yl)propyl]-z—(4-trifluoromethoxyphenyl)-3(23,43)-1 2, 4-

triazolone, or a salt thereof.

29. A compound of claim 1 which is 4-[(1R,2R)-2-(2,4~
difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-
yl)propyl]-z#ii;(2,2,z-t:itluoroethoxy)phenyl]-3(23,4H)-

1,2,4-triazolone, or a salt thereof.
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30. A compound of claim 1 which is 4-[(1R,2R)-2~(2,4~ °
diflmphenyl)-2-hydroxy-1-methy1-3-(m-:. 2,4-triazol-1-
'.' '-Yl)PrOpyll-z-u-(l 1.2 2-tetra£luoroethoxy)pheny11-3(28:,43)-..--.-..

+ ittt Bty

1 2 4-triezolone, or a selt thereoi.

A

31. A process for prepering a compound of fomula.
(I) of claim 1 or a salt thereof which comprises

(1) react:l.ng a compound represented by the fornmle

(II):
~ L |
o, % AR .
L c—c—N" N—R |
B ey RS &

e nz !=z

M,;\-r-hw LAY

’ wherein the symbols ha.ve the same meenings as defined in ' ’
"the formula (1), ' ' y R

with a oompound represented by the formula (III)

(=/1m | . -.(_11[)__': o

, or (:Li) reacting a compound represented by the formula
(IV): .

S cm—

x\ . o\ ’R
( NTCH=¢CL , (I
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the fo:nula (I),-

or a salt thereof, with a compound represented by the formu-
la (V):

’ |
2 N—r? (V) |
=12 '
 wherein the symbols have the same meanings as defined in
the formula (I), .

or a salt thereof, if necessary followed by acylation reac-

tion.
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