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TI'.rLE Ci' '?BE
0 INVENTION 

Azole Compounds, Their Production and Use 

DESCRIPTION OF ~ PRESENT INVENTION 

1. Field of the Invention 

The present invention relates to azole compounds useful 

as antifungal therapeutic agents and their" use. 

2. Prior Art· 
.?- . 

. var10~ compoWids have been reported.·· already as·· anti~ . 

fungal agents (for example, ..BPA-122,693, EPA-122_,056 and .'.~: :> : 
EPA~332,387). These Compounds are, however, not satisfacto-

. . 

ry in their therapeutic effects from the viewpoint of anti­

fungal activity, antifungal spectrum, side effect and phar-

macokinatics. 

Conventional antifungal agents· do not exhibit suffi­

cient therapeutic effect .and,_ in addition, there are many. 
. . . . 

=·1~:· ti:f:::.:::::~etics, supar~ection · 
·. -_· ~. ~~~~hlg such pro~l~, it would_l>e clear, that 

... ~ - . : . 
compounds having· higher safety, better absorption ln vivo· 

and"more potent antifungal activity are desired.as therapeu­

tic agents• 
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SlJDARY OF THE INVENTION 

The present invention is to provide an azole compound 

of formula (I): 
4 . 

R'o R1 ·ft 
x I I /'-.. 3 (l) ( /n-cx2-r-r-~ r-a 

N Ar R.2 Y=z 

, :wherein-Ar is a substituted phenyl qroup1 R1· and B.2 inde­

pendently are a hydrogen atom or a ·lower alkyl _qroup, 'o~··:R~ 

and :a2 may combine together to f.o:ca ~ l~- ailci1~~- ~p; . . . . . . 

:a3 is ~- group ~ded through· a carbOn ·atom;:.· i=I: ·i~ . ~. ii~~--
,·: .. ·:·at~ or ·a.n acy~ ··group; x··1s -~ -ni.~~-.at~ .or '.a ~thin~·.·:·;-. 
~- . . . . . . . .·. . . . . . . . . . . . . . . ~· . . ~ 

:.~ .. ',.,:-. 
.. ~.,. 

qroup; and Y·and· z·independently are a nitrogen atom or.a 

methine qroup whic~ may optionally be.substituted with a 

lower alkyl qroup, 

·or a salt thereof. 

Further, the present invention is to ·provide an anti­

fungal agent.which comprises an azole compo:und represented 

by ·th~ · fo:rmula (I) · or- a salt thereof • 
. . . . 

~IIoBIJ DBSClUPTION OF Tim PREl'lllUU!D EllBODilmll'.r. 

·'BZiimples of the substituted phenyl groups represented 

_by Ar in the formula· (I) is a phenyl qroup having one. to 

three substituents independently selected from a halogen 

(e.g., .fluorina~·chlor~e, brcmdne or iodine), halogena~ed 

lower (C1_3).aikyl group and :tialogenated lower (Ci~3) alkoxy 

qroup such aa 2,4-difluorophanyli 2,4-dichlorophenyl, ,_ 

chlorophenyl, 4-fluorophenyl, 2-chlorophenyl, 2-fluorophe-
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nyl, 4-trifluoromethylphenyl, 2-fluoro-4-chlorcphenyl, 2-

chloro-4-fluorophenyl, 4-trifluorcmethoxyphenyl, 2,4,6-

trifluorophenyl, 4-bromcphenyl,. amonq which a phenyl qrcup 

substituted with one to two fluorine atoms is particularly 

preferred. 

Examples of the lower alkyl groups represe~ted by Rl_or 

R2 are straiqht or branched alkyl qroups·havinq. 1 to 3 car-

bon atoms such as methyl, ethyl, ·propyl or isopropyl, amo~q 

which methyl is particularly pref erred~ · ~r!!.f~~&d · Combli&~ 

tions of ~1 and :R2_ ar~ hydro~~ and hydl:o~enj/h~~ ancl­

methyl 1 ·and methyl &nd ~ethyl. . ~le~ of· ~e lower -.&JJtY:~-- : · ._ ~ 

ene qroups io:cmed by connec:tio~ of· Rl and R2 ~e straiqht ·.~- ~ 

· lower ( c2:..4) aJ.kYlene qroups such as ethylene_, propylene or 

butylene, amonq which-ethylene is preferred.· 

Examples ·of the qroups bonded throuqh a carbon atom 

represented. bY a3 are optionally substituted aliphatic ·or 

aromatic hydrocarbo~_residues and·optionally substituted 

ar~tic.heterocyclic qroups.-. 
. . . . 

. . ..~-~lea .of"the· optionally subs:tituted_aliphatic hydro-

: o ... irid,.;.a ~are a~i; cycloalkyl, al.kenyl and alkynyl, 

ea , '·Which may be substituted.. Examples of such alkyl 

qroups are·straiqht or branched alkyl qroups having 1 to 12 

carbon atoms such a~ methyl,.ethyl, propyl; butyl, heptyl, 
. . 

octyl, nonyl, decyl or dodecyl, among which lower.alkyl· 

qroups havinq 1 to 4 carbon atoms (e.g •. , methyl, ethyl, 

propyl or butyl) are preferred. Examples of .the cycloalkyl 

groups are cycloalkyl groups having 3 to 8 carbon atoms euch 
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as cyclopropyl, c:yclobutyl, cyc:lopentyl, cyclohexyl,. cyclo­

haptyl or cyclooctyl, among which cycloalkyl groups having 3 

to 6 carbon. atoms·. (e.g. , cyclopropyl, cyclobutyl, cyclopen­

tyl or cyclohexyl) are preferred. Examples of the alkenyl 

groups are alkenyl group having 2 to 4 carbon atoms such as 

vinyl, propenyl and bu~miyl, among which alkenyl group 

having 2 to 3 carbon atoms ( e. q. , vinyl or propanyl) are 

preferred. Examples of the alkynyl groups are ~yl 

group~ havinq 2 to. 4 ·carbon atoms_ ~uch as ethyny~, J>~P?DYl .. 

or butynyl, milonq ·which alkynyl 9roups ··having. 2 .~o :3:: .. earbcm-: ,-· 
·. . t 

atoms (e.g•, ethynyl, ··propynyl) are .:prefarJ::ed. . -~. 
. . . ~ . .... ::a. .. 

Examples. of the optionally sUbstitute!1-. aromatic hydia-
carbon residues_ are optionally.substituted aryl groups· 

having 6 to 14 carbon atoms. Exmiiples of the- ~1··.groups 

are phenyl, naphthyl, biphenylyl, anthryl or -indenyl, among 

·which aryl groupa.·having. 6 to ~O ca;bon .atems ·(e.g., .phenyl 

or naphthyl) ~e- Pl:'.eferred~· 

Examples of .the optionally substituted.aromatic hetero-
. . 

cyclic. ·qroupa· are. optionally substituted fused .or nonfused 

:ill::±:;o:::.~==~ta::s::n:;::~~ 
Examples of the heterocyclic groups are imidazolyl,.triazo­

lyl, tetrazolyl, pyrazolyl, pyridyl, thiazolyl, thiadiazo-
.. . . . 

lyl, :tlU.enyl.i,. fm:yl, pyrrolyl, pyrazinyl, pyrimidinyl, 
. . 

oxazolyl, isoxazolyl, benzimidazolyl,· imidazopyrimidinyl, 
. . . 

imidazopyridinyl, imidazopyrazinyl, imidazopyridazinyl, 

benzothiazolyl, quinolyl, isoquinolyl, quinazolinyl or indo-

lif iliii llUil~li il~lf 
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lyl, amanq which optionally aubatituted five- or six-mem­

bered aromat.1.c heterocyclic qraupa havinq 1 to 3 hetaro 

atoms selected from a nitroqen atom, sulfur atom and oxygen 

atom (e.q., imidazolyl, triazolyl, thiazolyl, thiadiazolyl, 

thienyl, furyl, pyridyl.or pyrimidinyl) are preferred. 

Examples of the substituents for ~e optionally substi-

· tuted aliphatic or aromatic hydrocarbon residues and the 

optionally substituted aromatic heterocyclic.qroups ~hc:nrn by 

: R3 in the c.und of f oJ:mUla ·(I) are ·hydro~ qroup-,:. opti~n- .. .. . . . ... ·. . 

ally. esterified Clµ:boxy· .~OUp ·: ( 9 • q • 1. Carboxy 1 metjlOzYC~bo-}· 
. . . . 

·nyl I·. ethozycarbonyl Or. DUtOxycarbonyl) I ni tro qroup I ami DO ·.: · 
. . . . . . ..,, .. 

. . . . . . -~-. 

group, · acylami.no · qroup · ( e. g ~ r alkaJi.oyl" amino qroup such as 
. . 

acetylamino, p~pionylami.no and butyJ:ylami.no), alkylami.no 

qroup ( e. q. , methylami.no, dimethylamino, cliethylamino ·or 

dibutylamino), optionally·substituted cyclic amino qrcup 

( e. q. , pyrrolidinyl, · morpholino, · piperidino, piperazinyl, 

"N-benzylpiperazinyi, N~acetylpiperaziliyl, N-(p-methoxyphe~ 

~yl )piperazinyl, N-[p-( 2, 2 ~· 3, 3-tetrafluoropropoxy) phenyl] 
. . 

< =--~·7~~=:z::;r ::::::::::~·::~ 
· :f{uo. · e:~?~~~lne ·or b~ne) , haloalkyl qroup ( e. q., 

trifluoromethyl; clichloromethyl or trifluoroethyl), haloal-

· koxy group (e.q., trifluoromethoxy, 1,1,2,2-tetrafluoroet-· 

hoxy, 2, 2, 2-trif luo_roethoxy, . 2, 2 ~ 3, 3-tatra~luoropropoxy, 

2, 2, 3, 3, 3-pentafluoropropoxy, 2 i 2, 3, 3, ~, 4 ,.~, 5-octaf luoropen­

toxy or 2-fluoroethoxy), oxo group, thioxo qroup, mercapto 

qroup, alkylthio· qroup (a.q., mathylthio, ethylthio or 

s 
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I· 
:- butyl thJ.a) , alkylsulfanyl group ( e. q. , methanasu1fanyl, 

ethanesulfonyl er butanesulfonyl) and alkanoyl qraup (e.g., 

acetyl, farmyl,- propionyl er butyJ:Yl). The aubstituenta 

also includes the optionally substituted alkyl, cyclaalkyl, 

alkenyl or alkynyl groups, the optionally substituted aryl 

and the optionally substituted fused er nonfu~ed. aromatic 

heterocyclic qroup as exemplified for R3. 

The acyl qroups_ represented by R4 __ . in the compoimd cf 
. . 

fax:mula (I) include acyf groups derived fr~ a:q~e'.. c~~z-. . . . ··.:. ...... 

. ylic. acids such as alkanoyi ~up, pr~fer~1f:-.:tha"~-:~:ti\ 1-.7 ·. · . ... . . ....._ 
,: ... : -~~bon ·atoms (e.g.,· farmyl, ~cetyl; p;-ap.i.anyl,. but?J:yl,_.. ·( 

.,_. · isab~t~l~ · ·.pentanoyi, hez~l er. heptan~i)-_I particUJ.ari~ 
. . . . . . . . . . ·., . . . . -~ - . . . . . . 

· preferably that with 1-3 -carbon a tams; arylcarbori.yl ··group, 

preferably that with ~-15 carbon atams._ (e.g.,·benzayl er 

naphthalenecarbonyl), particularly .preferably that with 7-11. 

-carbon atoms;" alko%ycarbonyl _group, preferably that ·With 2-7 
: . . . ·, 

Carbon atoms (e.g. I methoxycarbonyl, ethaxy~arbc:)nyl_I prC~ 

_poxycarbonyl, isapropoxycarbanyl, butaxycarbOnyl,. isablitoxy-·. . 

~'- ·~.;.~1'0~honyl or tart-bUtoxycarbonyl), par-. 

ti .~~.-preferably that with 2-4 carbon atoms; arylaxycar-
. ·. . J~. . . 
. bony: -.group, pref~rably that with 7:-15 carbon atoms (e.g., 

phenoxycarbonyl)~. particularly preferably that with 7-11 

carbon atems; aralkylcarbonyl group, preferably that with 

[: 'i~ . 8-20 carbon atoms ( e. q. , benzyl~arbonyl, _ phenathylcarbonyl, 

phanylprapylcarbonyl or naphthylethylcarbonyl), particularly 

preferably that with 8 to 14 carbon atoms; ate •. '!hose may 

·be substituted with.suitable one to three aubatituant(a). 
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Examples of suitable substituents are optionally-haloqenatad 

lower alkyl gl:oup, axyl group and haloqen as referred to in 

the abova~mentioned nitroqen-containinq heterocyclic qroup. 

Preferably, the above acyl qroups are those which can 

be hydrolyzed in vivo. Specific examples thereof are for­

myl, · acetyl, benzoyl and benzylcarbonyl. 

The compound of foJ:mUla (I) or salt thereof of_ the 

present ·invention has one or more asymmetric carbon ( _s) in 

· i tS molecule . &nd I therefore I there· are tWo . Or more· Stereoi~ . 
. • ~~~ •. ·. Any. of ~lioh st~re~ts~~~s·.~ as ~:·~!i· -~~ ~·. miXtur~ 

. ,. . .. . . 
thereof is Within a scope of the present invention. · w.i.th ~ .· .. . . . . . . ' . . . . ·: . .. . . . . . . .... 
respect· to· the opticai i~omers, it is preferred that when· ·al 

is li~ogen.arid a2 .is methyl, both.of :tiie -~~rbon. to.whi~ -
. . . .. ... .. ... ~ ... . . .. . ~· - . . 

the substituted phenyl represented-by Ar is bonded and 

. ancrthe~- ~~bon. to which R2 is bonded are in R-confiqura-

tions. · 

The· comPo~d of fo:z:mula (Il or salt thereof of the., 
. . . . . 

present invention wherein a4_ is .hydroqen can be manufactured 

by.' 1rie; ·. re&ctinq a Ciompound . of fomla (II) : 

""' . l 0 . 

,o, ~ )l 3 (II) H2C- c-c-N . N-R 
l I \ I 

Ar R2 y=z 

, wherein the •l'Jllbols have the same meanings aa defined 

above, 

This Sheet Has Been Replaced 7 
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with a compound of fo:z::mula (III): 

;X, 
\ .NH 
N_j . (][) 

, 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~ Ex~le~ of such 
.. ; 

solvents. are water; ketones such as acetone;. sulfozideil such.-. ~-
.· . ~: .. 

as dimethyl sulfoxide;" ethers .. such as diethyl ether; .tal:r&-

hydrofuran or clioxane; ·. ni triles such as acetoni trile; arc~·: 

matic hydrocarbons such as benzen~, ·toluene·~r xylene; 
. . 

haloqenated hydrocarbons such as dichloromethane,,chlorofo:z::m ~ 

or 1, 2-dichloroethane ;_ esters such as ethyl ·acetate;. amides 

such as · dimethylformamide I acetamide or ·dimethylacetaulide_; 

ureylenes such. as· 113-~ethyl-2-imidazolidinone; · and_· the 

like. They. may be us8d either s_inqly or as . a mixture . there-

o.f •:~::::~::·that the above reaction is 

conducted in the presence of a base such as an alkali metal 

hydroxide (e.g., lithium hydroxide,· potass~um hydroxide or 
. . 

sodium hydroxide), alkali metal hydride (e.g., potassium 

hydride or soclium hydride>.' alkali metal c;:arbonata (a~ 9'. ' 

lithium carbonate, sodium bicarbonate, cesium car~nate, 

potassium carbonate.or sodium carbonate), orgmuc acid salt 

l11l/i~'1iii1l1li1ililir 8 
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sodium acetate), alkali metal alcoholate (e .• g.,. 

or potassium tert-butylate), tetrabutylam­

cilllllii""""um fluoride, bis(tri-n-butylstannyl) oxide, and the 

In place of the compound of fol:lllllla (III), its salt 

with metal (e.q., alkali metal such as sodium and potassimn) 

i~i.' ::~t::: :: ::::nc::=~~ed: pr:~iven 
, KI· ; The amount of the base used is usually about O ·• 001 to 

.~:.r., .1100 equivalents, preferably.about 0.01-so equivalents, to . 
. 3". 

A,_:·,';· the compound of foJ:mUla (II) • 
. ~~~: 

~·:~~- ·~~-d"i" The . amount of the compound of fomula (III) .or salt J; 

: -~to'. .thereof is about 1to100 equivalents, preferably·about 1 to 
: .·: ·-~' ·. ·. . . . . . . . . . 

'• r'.;· · 50 equivalents, to. the compound of formula (II). · ·· 

·The reaction· temperature is not particUlarly limited 

but ranqes usually about O to 150°C, preferably·about 10 to 

·120°c. 

The reaction time is usually about several minutes to 
. . 

several ten.hours (e .• g.' five ~utes to fifty hours). 
+. :::-..· .-. - . . 

.· ··~ of fo:cmula. (I) of the present invention 

wh. :• . is. a hydroqen atom or salt thereof ·can be manu-... . ': . . 
. =~ . .: ... ~-~. . 

factured by, .for example, reacting a compound of formula 

(IV): 

(lV) 

9 



,~· -whm:aJ.n the symbols have the same meanings as defined 

. above, 

or salt thereof with .tha comp0und of formula (V): 

0 

A 
KN N-R3 

\ I 
(V) 

. ·y=z 

, wherein the symbols have.the same meanings as defined 

above, or salt thereof. 

The above reaction can be usual."ly ·conducted·. in · o· aa"l~~-: 
: • .J.· 

:. vent which· does ·not impede the reaction. . EXamples" of· suCh~ · · 

"sol vents are water; ketones . such as acetone; sulfoxides such 
as dimethyl sulfoxide_; . ethers such as .diethyl ether, tet­

rahydrofuran or dioxane;· nitrl.les such as acetonitrile; aro-
. . 

m.at.ic hyd.rocarbOns such as benzene, toluene or xylene; 

haloqm.iated hydl:ocarbons such as.dichloromethane, chloro~ol:lll 

or ·1,2~chloroethane;· esters. such as .·ethyl 8:cetate; amides 
. -. . 

such aa dimetliylformamide; acetamide or dimethylacetamide; 

:9r:y: 1::::::::-:~:::::l::,:::~ ~-
Of 1D a suitable mixing ratio. 

Further, it is preferred that the above reaction is 

conducted .in. :the presence of a b~se such as alkali metal hy-. 

droz.ides' (e."q.;,. lithium hjdroxide, "pot~~lliUm hYttroxide or 
. . 

sod.ium
0

hydrox.ide), alkali metal hydrides (e.g., potassium 

hydride or sodium hydride), alkali metal carbonates (a.q., 

10 
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··----·- ·····----------

,_ lithium carbonate, sodium bicarbonate, cesium carbonaue, 
~;.:. 
/t· .. potassium carbonate o:r sodium. carbonate), organic acid salt 

!"::_:- .(a.q., sodium acetate), alkali metal alcoholates (e.g., 

·~ .. 
' ·. 

f: .. · .... 
! ... 

sodium mathylate or potassium tert-butylate), tet:abutylam-

monium fluoride, and the like. 

The amount of the base is usually about O.Ol-iOO equiv 

alents, prefereably about 0.01-50 equivalents, to the com­

pound of fol:m1lla (IV). 

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

thereof to the compound of formula (IV) or salt thereof is 

about l-100 equivalents, preferably, about 1-50 equivalents.· . 

Th.a reaction temperature .. is not p~icularly. "i.iniited ~} ·. 

but ranges usually about O-l50°C, preferably about l0-120°c. 

The reaction time is usually B.bout several.minutes to 

several ten hours (e.g., five minutes to 50 hours). · 

Th~ compound of _formula (I) wherein R4 is· a hydro­

gen_ atc:m or· salt thereof. can be manufactured by, for ·exam-. · ... 

ple, reacting a compound of formula- (IV):· 

•
. ;-: ... ,. 

~~-.:: ... _ 

. .. 

.... :~-.; 
. ;' .. 

,• .• ·-·. 

. x o al '(' ,,, . 
N-CH2-c-c . 
I I 'a2 

N==I Ar . 

(IV) . 

, wherein the symbols have the same meanings as daf ined 

above, 

or salt thereof with a cempound of-fol:mUla (VI): 

.!i(CBJ)J 

~ . l-1.3 
(VI) 

Y=z 
11 This Sheet Has Been Replaced 
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,,..\·; wherein the symbols have the same meanings as defined 

~'' 8bove, 

ff,::--: to qive a compound of·foi:mula (VXI): 

~: 

.. .... . . ~ . 
: ~-· ! 

·.~·-·\ 

":.- :.\. 

(CR 3 > 3 si... l Ao 
0 R 

(. 
. I I . 

'N-cH2-c-c-N ?i-R 3 
· I I I \ I 

N=I Ar R2 . Y=z . 

· , wherein the symbols have the same me_aninqs as dafinlld 
. .• . . ":· .. 

above, 

fallowed · by hydrolpinq the compound of f oxmul.a (VII) • ,, . 

The reaction· of the comPomid of fol:lllula (IV) with (VI) 

is usually conducted in the absence or presence of a solvent 

which does not ~e the reaction. Examples of such sol­

vents are halogenated hydrocarbons (e.g., dichloromethane, 

chlqroform or carbon tetrachlorid~), aromatic hydrocarbons 
. . . . 

' . 

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

ether,· te~ahydrofuran or · dioxane). and the like. . The. reac- . 
• ·.~t·:.>;.~.~.~ . . . 

tio~ature is not particularly limited but· ranges 

'us~~ut 20..:.200°c,·p~eferab~y about 1SO-i90°C. '?he 
...... ~·::.:i.'.· . . . 

· . 

reaction time is about 30 minutes to 4 hours~ 

Hydrolysis of the compound of fol:lllula (VII) can be 

usuaily conducted in the.presence of water or an organic 

solvent -(a~q., alcohois auchaa methanol and e~ol;.athers 

• . . ~· 

such.as diethyl ether, tatrahydrofuran and.dioxana) which 

··,_: may be used either singly or ~· a mixture thereof at a 

..... 12 
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, .. 
r·. 
ii,; 

:-:: 
-\a~ 

;:~· tampm:ature in the ranqe of about O to about +40°C. Por 

~~--

~ -
~-~) .. . 

:-

acceleratJ.on of .the reaction rate, a base (e.g., _sodium 

hydroxide, potassium carbonate, tetrabutylammonium fluoride, 

potassium f~uoride and cesium fluoride) or an acid (e.q., 

hydrochloric acid, acetic acid, boron trifluoride, titanium 

tetrachloride, tin tetrachloride and Dowex SOW) can be added 

to the reaction system. The reaction temperature is usually 

about 0-20°C while the reaction time is. usually about 30 

minutes to 2 hours. 

~terna:tively, the compound of formul,a.(I) of the 

·present invention -~r .. salt thereof can be_ ~ufa·ct~ by,_' 

for example, reactinq a compound of formula (VIII): 

0 
a4-o R1 U x, ,·11 A. 

; N-CB2-c-c-N NB· 
\ I l I \ I 
N==I · Ar R2: Y=z 

(\I) 

, wherein :the· symbols have· the same meaninqa·as defined 

above, .... •. 

or .. ~f ~~w~ "ompoun!i o~ foxm~~)(Ii) 

, ~h·· · ~{'- R3 has the same meanings as above and w is a halo-

gen atom (e.g., chlorine, bromine or iodine) or a group 

represent~ by the.fo~la RSS03- wherein RS is a lower 

(C1_4) alkyl qroup, trifluoromethyl, phenyl or tolyl. 
. . . . .· :-. . .,, . . . 

'.rhe reaction is usually conducted in· the presence of 

.·· 

water or an organic solvent (a.q •. , alcohols such as methanol, 
~ "?. ·- • . • 

. ethanol,· isopropyl alcohol J ethers such as tetrahydrofuran 

.. . .· 13 



.f· 

u-. 

':• 

and diozana; amides such aa climethylfom•mida, sulfozidas 

such aa dilllathyl sulfozide; a:omatic hydrocarbons 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 +l00°c. For acceleration of the reaction rate, a 

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

or sodium ethylate), alkali metal hydroxides (e.g •. , socµ.\mi. ·· 

hydroxide or potassium·hydrozi.de), alkali metal ·carbc>M.tes ·. . .. 

(e.g., sodium- carbonate or po.tassium car~o~te)_, etc. _.can _be 
. . . •. . . . . 

... 

added to the reaction syst~. i. .. : . :.:..:.· 

~e com.pound of foxmula (I) · {wh~ein_ R4 is an acyl -::: ::;_. 
-:§.: 

group) or. salt thereof can also be prepared by acylatinq a 
. . 

compound of foxmula (I) (whierein a4 is hyd.rogen atom.) or · 

salt thereof. This acyl~tion can be c~ied out, for· exam­

ple, by reacting the compound of ~oxmula (X): 

. . 
O· 

. HO a1 . II . 

f.' .. I I . ~ . . :·· 
N-CB -c-c-N - 3 

I
-~·, . 1·. 2 I 12. \ J1 R 

. ; .. H==I Ar R Y=z 
'· ~~.: .. ·. . ._­

r~ 

. . . 
. , ... a . · .. 

CX) 

, ·wherein the sy"mbols have the same _meanings as defined 

above, 

or salt-thereof.with. a:compc)imd. of formula (XI): 

(XI) 
~-~---·\.,· 
~-:--, wherein a6 is the ... as an acyl group shown as a4 above 

14 



and W' is a halogen atom (e.g., chlorine or bromine) or OR7 

. [wherein R7. is acyl group derived from organic carbozylic 

acid (p:eferably alkanoyl group such as acetyl or 

propi.onyl)J, 

or salt thereof. 

'rhe reaction is usually conducted in the absence or 

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

Ezamples of such solvents are ketones such as _acetone; 

sulfozi.des such as dimethyl sulfoxide; ethers such as di.eth­

yl ether, tetrahydrofuran or di.oxane; nitriles such as 
. . . 

acat~ni.trile; aromatic hydrocarbons such as benzene,.toluene . . . . . . .. 

. ~r ·~lan~; -~~logenated hydrocarbons such as di.chloromethane_, 
. . . . :~. : ,. ,.. .. . . . . .. . 

. · chlorof~rni or 1, 2-dichloroetliane ;_ .. esters such ·as ethyl 

·. acetat~.r:. amides such as dimethylforinamide, acetamide or di-
. . 

meth~lacetamide; 
.... ; 

ureylenes such as 1,3-di.me~yl-2-imidazol-

id.in~~· and the like. For acceleration.of the reaction rate, 

a base. (e.g_., dimethylamin~pyr~clin:,. _pyridin, p.icolin,· 
· ............ 

tri.4:9thylamine)_.~an be ~dded :~o the reac-t;ion s~tem. 

The compound of· · fo.rmula (I) can also be 11sed as a salt . . . . •. ·. . . . . 
.. 

an:.lea of such- salts·4re ~~armacoloqieally-acceptable 

aal
0 

• ,:-;;. inorganic salts (e,g., h~chlo:i:ide, h:ydro-

b r:. sulfate, nitrate or phosphate) and organic salts 

(e.q., acetate, tartrate, citrate, fumarate, maleate, tol­

uanesulfonate or methanesulfonate). 

~, . · Examples of the salts of the starting compounds includ-
'· 

· .1.nq the above-mentioned compounds of f o:cmula ( III) , (IV) , 

(VII), (VIII) and (X) are~· same ·as ~ose for the compound 

15 



' ; ... 
!' 

I" 

I 
! 
j."' 

'•.:. 

of f o:cmul.a ( I ) • 

'l'he ccmpound of foJ:mUla (I} ·or salt thereof can be 

isolated from the reaction mixture by known isolation and 

purification procedure such as extraction, concentration, 

neutralization, filtration, recrystallization, column 

chromatography and thin layer chromatoqraphy. 

~he ccmpound of fol:'mula (I) or salt thereof can 

have at least two stereoisomers. Each of such isomers and 

each of mixtures thereof is included in the concept of the· 

present invention but, if desired, such an isomer can·b9 

manufactured separately. For example, a sinqle isomer ·of·.': 

·. the compound of fol:lllUl.a (I) . can be· obtained by the above ... ~ . · · 
. . , . 

reaction startinq from each sinqle isomer of . the startinq . · 
. v·· , . . . • 

. . . 

. compound of formu1:a (II), {IV), '(VII), ·(VIII) and (X). When 

the product is a mixture of two or mcre.isOm.ers, they may be 

separ~ted .. into each isomer by conventional separatinq meth­

ods·. such as a method of prod~cinq salt with . an. optically­

acti ve acid (e.g., c:amphorsulfonic acid or tartaric acid) or 
. . . 

by means of various types.of chrom_atoqraphies, fractional 
........ 

.... ~··:.:.i;-._ • . 
re···· · llzation and so on • . . -~:~al~ ;,f the compound of fo:cmula (I) can also be 

manufactured by a method such as by.addinq the above-men-· 

tioned inorganic or o~ganic acid to the compound of the 

f o:cmula (I) • 
- I •' 

The· compound. of .. fol:'mula (~) .· C?r .salt thereof which is· 

an intermediate compound of fo%'mula 'cII) in the ·present . 

invention wherein Rl is hydroqen, R2 is methyl, the carbon 

16 
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"' 
I,. 
If· --

·":.· 

.to which Ar is bonded is in S-confiquration and the carbon 

to which a2 is bonded is in R-configuration can be manufac­

turacl by a method as given in the following scheme. 

.. • 

I 
.:..,,. . 

. , .... ..:. 
.·· .... . , .. 

.. ;. ":ti~---. . ..... ~ . 
ez-.~'. 

(XII) 

(XIII) 

0 

~ 
HN· . -N-R.3. \ .. , . 

". · '!=Z · (V) 

NaB 
DMF 

l} Ph3P, .P~COOH 
Et02CN•NC02Et 

2} NaOMe I MeOH 

) 

, wherein Me is methyl group, Et is ethyl· group, Pr is 

propyl qroup, Ph is phenyl qroup while the other symbols 
. . . . 

have the same meanings as defined .above. 
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l~ t,. fL ~. startinq compound of fol:lll11la (XII) in the present 

1:·: invention can. be manufactured by a method as qi ven in the 
[:·' 
~,'. 

. ' 

followinq scheme. 

O'.rD 

ArMqX 

(~ /\ 
Cl!l COR\_/0 (X'Vlll. 

'?RF 

(XVI) 

__ ca__..3_> R-.3~_o_•_I-----P·. -.O. r~ . 
'DMSO ~ 

A: (XIX) 

O + . __J=\_· . -
. K•Cl!]-v S03. 

E~ll 

. "'"'· .. .•. ·.~ ----------~ . r·~:. 
. ~ 

. ..,,_ · .. 2) Recrystallization. 

-~- 1K3 
~OK 

Ar (llI) 

(XU) 

(XVIII) 

(XX_) 

, wherein TBP is tetrahydropp::anyl while the other symbols have 
' ' 

the same meanings as defined above. 
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.':· 

'· 

'?he compound of fol:lllUla (XXIII) which is an in-

tm::madiate compound of fol:lllula (IV) in the present invention 

· wherein ·R1 is hydrogen, R2 is methyl, the carbon to which Ar 

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 • 

NaH· 
DMF 

(XII). 

Ms Cl ,o\ ~3 
~tll>'~Ms 

Ar. (XXII) 

x, - 0 CH3 

fJ~> ·. 
N - Ar · (XXIII) 

.. __ . 
-~ 

·. . ..,, 

, • Ila ia .. methanesulfonyl group and the other symbols 

hav '1:·, ~·same meaninqs as defined above. 
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' .. 
~/-· 

I
};:; 

:( 

'!he compound of formula (XXIII) can also be manufac­

tured by a method as given in the following scheme • 

(XJ:X) 2) TsOH ) 

3) recrystallization 

. · CH
3 

x -~?~ 
( 'N-(1.) T (!.)OR 

N=:/ .Ar (XXIV) 

l)MsCl 

2)NaOMe 
X ~CH3 

( ~N · (lll( (S) 

N- · Ar (XXZII) 

) 

, wherein the symbols have.the -same meanings as defined above. 
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.. "' .. 'the compound of fo:cmula (XXVI) which is an intm::ma-... 
foJ:JDUla (VIII) in the present invention 

are hydrogen, R2 is methyl, the carbon to 

is in R-configuration and the carbon to 
,..; 

;t~ch ·a2 is bonded is in R-configuration can be synthesized 

given in the following schema. 

;/. . X 0 CB3. 

. ·('~ ·' .. N ( . 
·:~~_.;--. ==1 B. (S) 

'·· . ;tt Ar . 
~-~;·. . .... 

· (XX])[) 

J:i(CHJ)J 

l)·, f~Si(CB3 ) 3 
Y=z 

2) (Bu) 4NF 

:(XXV) 

(XIV) 

Nall 

, wherein Bu is butyl and the other symbols have the same 

.·:· · meanings as defined above • 
. .. 

:·· 

21 



I 

i 

~~; · 'rhe compound of foJ:DlUla ( XXVI) thus obtained can .be Ii · ·made into a compound of foxmul.a (VIII) wherein a4 is an acyl 
·~/].:" .,,,. group by usinq the same reaction as the acylation reaction 
:~:..;;.:· 

::--··· 
r-.: 
t 

, 
,~· • I 

.... 

· of the compound of fo:mula ( X) • 

The compound of foxmula (XXVIII) which is an inte:cmedi­

ate compound of fol:lllUla (V) in the present invention wherein 

both Y and z are methine group can be manufactured by a 

method as given in the followinq scheme. 

3 -OCN-R 

(XXXIII) 

0 

l)PhOCOCl A . 
------~) HN N-R3 
2) H2NCH2CH(OEt) . \ i 

2. '===' 
. (XXVIII) 3).HCl 

2)HCl 

symbols have the same.meanings· as defined 
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! 

·;_._ .. 
. ,. 

l·. 
!.: .. 

·I 

~e compound of foi:mula (XXX) which is a compoun~ of 

.::.- .fox:mula (V) wherein Y is nitroqan and Z is methine can be 

manufactured by a math~ given in the following scheme. 

l)PhOCOCl 
) 

(XXVII) 
(XXJ:X) 

(XXX} 

, wherein Ac is acetyl group and the other symbols have the 

same meanings as defined above • 

• 
··~ .. 

. ~ . 
. . . . . 

. 

- . ' 'r 
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. 

!(· 
'· 

. 
The compound of formula (XXXII) which is a compound of 

fo:cmula (V) wherein Y is methine and z is nitroqan can be 

manufactured by a method as qiven in the f_ollowinq schema. 

0 

H 3 l)OHCC02H ) lill)lN-R 3 R2NN-R 

Pi k:J 
2) (Ph0) 2PN

3 

(XXXI) (XXXII) 

, wherein the symbols have the same meaninqs as defined 

above • 

• 
·.;:.: ....... , .. _-

.. 
. ·~ .. 

. ·f' •. · 
· . 

. •. 

iiilli 1iii1i11[1ililf 
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·l' 
-.:X 'rhe compound of foi:mula (XXXIV) wlUch is a ccmpoUJ1.d of 

•'. 
: ~.i . 

~fomula (V) wherein both Y and z are nitrogen can be manu-
, 

·:-.facturad. by a method given in the following scheme. 

0 

A 
RN N-RJ 

\ _J . 
N=N 

OCN--R3 ----------.:.) 

(XXXI:II) (XXXIV) 

~}... , wherein the· symbols have the same meanings as . defined 
~:i, .. : . 

-.. ~.above •. · 
". . ·. _g"- . 
~:-~: . . 

•
·: ... :;:·.·-.:· 

. r.-· • 
. ·. .... 

' .. . .. 
. ._.·-

. 
-~'. . . . 

... 
. • 
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'?he compound of fo::mula {VI) in the present invention 

r) can be. manufactured by the methods which _are known per se. 

'?he starting compounds described above can be isolated 

J · · · from the reaction mixture by known isolation and purifica­

tion procedure such as extraction, concentration, neutrali­

zation, filtration, recrystallization, column chromatoqraphy 

and·thin layer chromatography. 

The compound of fol:lllUla (I) or salt thereof having low 

i .· •. 
toxicity and potent antifunqal activities with broad anti­

.fungal spectrum (e.g., effective to Candida, Asperqillus or 

Cryptococcus) can be"used fo:r prevention and theraPY, of. 

fungal ilifeCtiOnS ( 9 • g • I C&ndidOSiS I "asperqillOBiS Or· C~ . 
tococcosis) of mammals (e.q:, human beings,· domestic animals 

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

also be.used as antifungal preparations for agricultural 

' 

·}. 
:;". 

~ ~ . 

· ... 

~- .. 

-

use. 

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

safely admini-stered, ·either orally.or parenterally, to human 

beings·. in the form of pharmaceutical compositions such as 
.... 

~~•tration preparations (e.g., powder, g~anules, 

capsules.), parental preparations [e.g., injec­

tions:;· external preparations (e.g. , nasal or dermatological 

ones); suppositor~es (e.g., rectal or vaginal ones) and so 

on] in per ae or by mixing with suitable pharmacologically 

acceptable carriers~ fillers-or diluenta. 

26 



Those preparations can be manufactured by the m~thods 

·which. are Jmown per se and commonly used in the manufacture L· 

of pharmaceutical preparations. 

_!'or example, the compound of formula (I) or salt there­

of of the present invention can be made into injections such 

as aqueous injection together with dispersing agent (e.g., 

Tween 80 [Atlas Powder, u. s. A.], BCO 60 [Nikko Chemicals, 

Japan], carboXJlllethylcellulose and sodium alginate), pre­

servati~ (e.g~, methylparaben, propylparaben, benzyl·alco-

hol .or· ch~orobutan.ol), isotonic agent (e.g., sodium chlo­

~- -·ride, glycerin, sorbitol or glucose) and the like, or as : 

.:· ~ily. injection ·by_· ~ssol ving·, -~~~pending or . emiilsifyinq. ~ 
. . . 

plant oil (e.g. ·, olive oil,.- sesame oil, peanut oil., cotton-
-~~-· 
·• 

.. 
seed oil or corn oil), propylene glycol and the like. 

-..... . - . ... - ·In the manu~acture of preparations for oral administr-

."::·. ·. aion,. the compound of foxmula (I) or· salt thereof of the . . 

··._"·present inv81l:tion is mold&d .with pressure together, for 

i: .~; ez"ample, with" _fillers (e .• g .• , lactose, sugar or starch), 
~ . 

~.:, ~ ·disinte~atinq agents (e.g. , starch or calcium carbonate) , 

bhd~~:. .. (e-~g:. ~. star~h, arabic gum, carboxym~thylcellulose, 
pol~lpy.crol!doiie or hydroz:ppropylcellul~s8), .lubricants 
(e.g:--;-···talc, magnesium stearate or polyethyleneglycol 6000) 

and the like followed, if necessary, by coating in accord­

ance with a lmown method per se _with an object of taste­

~-'masld.ng or of pr0viding the '.preparation with enteric or' 

sustained release property. Examples of the coating agents 

:·are, for example, hydroxypropylmethylcellulose, ethylcellu-

27 
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h]'d:oxymethylcelluloae, hydroxypropylcelluloae, po-
. . . 

'iyoXJ8thylane glycol, 'l?weeri 80, Pluronic F68,. cellulose 

~acetate phthalate, hydroxypropylmethylcellulose phthalate, 
/11'-

.;t hJdrOzym&thylcellulose acetate succina.te, Eudora.git (Rehm, 
~ . . 

_·, west Gel:38nY7 a copolymer of methac:ylic acid with ac:ylic 

·~ . acid) and pigments such as titanium. oxide and red ·iron 

--~ oxi~e. 

In the case of preparation for.extel:nal use, the com­

, -..--pound of fo::mula (_I) or salt thereof of the present inven-
. ": . 

·· · .. ·tion can be, . for example, ·made into solid, semisolid or 

~iquid ~rei>ar~tion bi a known."method per ae. _P'OJ:: example,~ 

. -~"the .case of solic:i preparation, the 'compound of fomula· .~;. 

.: (~) or s~lt thereof is used as it is or· mixed with fillers 

.ri-<e~(J.:~._91ucose,. mannitol, starch or microcrystalline cellu-
~- . 
:~~; .. lose),. thickeners (e.g.-, natural gums, cellulose derivatives 
~ . . . . . 

:~: .. or acryl_ic acid polymers), etc. to qive powdered composi­

tion. In the.case of liquid preparation, the proced~es are 

nearly the same as those in the ~aae of ·injections to give 
. 

_oily ·or aqueous suspension. . In ·the case of semisol:id prepa-
. . 

::~-:-: :::l::l;ra:~::: ~:~:£:::: c~-
. ic .ac ,.--~hospho;ic acid, cit;ic acid, hydrochloric acid or 

. sodium hydroXlde) , antiseptics . (e.g. , p-hydroxybenzoates, 
. . 

chlorobutan<?l or benzalkonium.chloride) and the like. For 

. azample, it can be used for sterilization or disinfection ;~,~ 
..... , 

skin or mucous membrane as an ointment preparation contaJ.Ji 
. . ~~· 

ing about 0.1 to 100 mg of it per gram uainq vaaalin.or __ < 
. . . . ·~3 ..... 

·I" 
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{: 

l .:.~ 
·. ··~~, 

r· . 
anolin• as a=base material. 
!'k:,. . . 
.. ·~ 

XD the case of suppositories, the compound of the 
:;f.-

·p:&aent invention (I) or salt thereof can 
-~~··r.' . 
·;]mown method; per se ~ into oily or aqueous 

be made, by a 

suppositories in ., . 

,'ll~iid, semisolid. or liquid. Examples of the oily base mate­

used therefor are higher fatty acid qlycerides (e.g., 

butter, ·Witepsols [Dynamite-Nobel], medium fatty acids 
. . 

:~:·.(e.g., Migriol [Dynamite-Nobel]), plant oil (e.g., sesame ···.· . 

. : oil, soybean oil or cotton seed oil) and the like. Examples .- . . .. · 
·:t of the aqueous base materials are polyethylene glycol and .. 
~"'- . . . . . . . . . . . . . . . 

'~!·propylene glycol while examples of aqueous gel base.. materi-< . . - . 

~~:a1~ are natural g,m.·,. celiulose derivatives, vinyl· polymers 

~:_·and ·acryiic :acid. poi1'mers •. '· 

Dose 'm&y ya.i:y_ depending upon the- state of ~£action' and 

the adm{nistering '-route and, in giving to adult-patient 

(body Weight~· SO kg) for therapy of candidosis.by oral 

·route, ·it is· about.· ·o. 01 to. 100 mg/kg/day, preferably about 
... 

·-. 0.1 to so· mq/kg(d~y and,. more preferably, ·about 0.1 to 20 
:i:. . . . . 

. mg/kq/day.· . 
- . . 

~~a ~:l:o::s 0; f::::g:~l a::n:a::r ~~~:l::al 
. ~·ss~lv~ .or ~i~persed in a s~table liquid carrier (e.g.·, 

solvent) or mixed or.adsorbed with a suitable solid carrier 

(e.g., dil~ent or fill•~.> .followed,. if necessary, by adding 

emu1sifier, suspending ag~t, spreader,·. penetrating agent, 

moisturizing agent, thickening agent, stabilizer, etc. to 

afford the preparation such as emulsion, hydrated agent, 
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powda:, granules. Such preparations can be prepared by 

, .known method per se. 'rhe amount of the compound of the 

fol:JllUJ.a (I) or salt thereof used is, for example in the case 

of rice blast disease, about 25 to 150 g, preferably about 

40 ta 80 q, per are of irrigated rice field. 

· Examples of the liquid carrier used are water, alcohols 

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

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

or tetrahydrofuran) , ·aliphatic hydrocarbons (e.g. , kerosene, 

lamp oil ·or fuel oil), aromatic·hydrocarbons (e.g., benzene 

or toluene), halogenated hydrocarbons (e.g., methylene c~o­

r~de ·ar chloroform), acid anii.des (e.g., dimethylfom•mide~,or 

diDiethyiacetmUide) , esters . ..( e. q. , . ethyl. acetate or butyl 
,_ 

··acetate), nitriles c'e.g·., acetonitrile or propionitrile) and 

· the like. They may be used either singly or as a mixture· 

. :thereof in a sUitable mixing. ratio.· 

·Examples o.f the solid carrier are, plant powder (e~q., 

. •. ~aybe&n poWder I tObaCCO poWder Or Wheat flour) I JDinerai 
. . 

powdax (e.g., kaol~n-or bentonita), alumina, sul:fur powder, 

actJ.~:t~ charcoal,- et~. '!'hey may be used either singly or 

H: .. thereof by DWd.nq in a suitable r~tio. · 
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·,:;-/·.·-The present invention will be further illustrated 1'y 

the following reference examples and working exam-

lH-NMR spectra were measured 1'y a spectrometer of 

:·Varian Gemini 200 type { 200MHz) using tetra.methyls.ilane as 
~ r,. 

~ . "'-. . 

:~an inte~al standard. All S values are given by ppm. In 

}~·the mixinq solvents, the figures given in ( ) . are· mixing 

of each ·of the solvents by volwne·. The symbol .... ,. 
. . . . 

. . . . . ~ . ~ . . . •' 

'._~means that by we.ight unless.· othe:z:wise speoified. . 
:~} .. · . ' . ' . . . ' ' . ' . ' .· .·: .... _._ 

:> . · . Symbols in the examples have the following meanings • 
··~>.:·.~ •. . ~· 
:.'.fhus·, a: sinqlet1 d: doublet1. t: triplet1 q: quartet1 dd·: 
:ct - .. · . . ,.. 
~.double doublet1 m: multiplet7 :br: broad7 J: coupling con-

~ ·. Reference Example 1 
'* ' 
:~?: .::-·. ·. · 2-[ (lR)-l-(3,4,5,~-Tetrahydro-2H-pyx:an-2-yl)oxyethyl]-
·~ . . . . . . . . 

~--~- 2-(2;.~fluorophenyl)oxirane (82- g7 manufactured by a · :.-: . . . . . 

:~·: 1De~od disclosed in japaneae Laid· Open Application Hei ·. 
' . . 

f -:~:1~= :3 0: ·::=:d:::~:::::::::~:=· 
;:: ... at ·s~. £°;:~ 1 hoilr. The ~eaction soluti~n was concentrated 

~
; 

' 

: 
I... 

under reduced pressure. The residue :was dissolved in 1 

liter. of ethyl acetate and. the ~esulting solution was washed 

with water (2 _z 200 ml). ·~·:.The aque~us layer was extracted 

with ethyl acetate (2. x ioo mi').· The organic layers were 

combined,_ washed with saturated aqueous solution of sodium 
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-. 
/Chloride, dried aver magnesium sulfate and distilled af.£ 
"i 

,under :educed pressure. The residue was purified by silica 
.::· 

chromatography (eluate; hexane:ethyl acetate• 10:1 to. 

ta 3:1) to qive 31.S q of (lR)-1-(2-(2,4-difluorophenyl) 

,~ -2-oxiranyl]ethanol as a pale· yellow oil. 

lH-NMR (CDCl3) S: 1.14-1.23 (3H,m), 1.77, 2.22 (lH), 

:.-2.so,· 2.92 (lH), 3.27-3.32 (lH), 4.00-4.20 (lH,m), 6.75-6.94 

',i:· ( 2H,m), 7. 36-7. 48 ( lH,m). 
·,";;" 
~ .. 

·~ Reference Example 2 

~­
· . ( lR) ~1_; [ 2- ( 2, 4-Difluorophenyl) .;_2-oxiranyl_] ethanol· ( 31. S 

.:.:._·g) and 40 g of 3,5-dinitrobenzoyl ·chloride were dissolved.in 
.. ~ . .-

/·'so o ml of· methylene chloride· and, with: ice _.cooluiq,' 24.1 Ji:.t.' 
. . .... 

·:1; of . triethylamiiie was added dropwise thereinto. · · . The .reaction 
;·.· . 
·.>solution Wa.s sthTed. at room temperature for 3. 5 hours, 

-"='.~shed with ·150 ml of water and then with iso· ml of St · 
:~. 

:~·-,... aqueous solution of sodi~ bicarbonate, dried over magnesium 
.. , 

The · ,.- . ~:::J'. sulfate · and concentrated under reduced pres.sure. 
t.:,:·· 
·.·.-
•·' crys:tals"separated .. out_were collected by filtration and 

. 
~--·.· .. washed ~ith meth~lene chloride •. The mother liquor and ·_the· 
r 

wash.Ulg_, •ra combined and distilled off under reduced pres­

::·· s1u:9~-: 25 ml Of ethyl acetate and 300 ml of methanol 

~·. were added ·to the residue and the mixture was cooled with 
i·~ 
!·'" .. 

-
•'., ... 

' . 

f~}· . 
I, .. 
"' ' 

~~~-
t;':· 

ice. The crystals· separated out were collected by filtra-

tion and recrys~al~ized from a mixture of 25 ml of ethyl 

acetate and 250 ml of methanol to give 28.7 g ot [(lR)-1-

. [ (2R)-2-(2,4-difluorophenyl)-2-oxiranyl]ethyl] 3,5-clinitro-. 

berizoata ·as colorless needles. 
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;~:~ .. 
•·, 

i. 

. ..:· 
~ 
:• 

;-

m.p. 104-107°C {:ec:ystallizad from ethyl acetate­

hazan•) •. 

lH-NMR (CDCl3) S: 1.46 {3H,dd,J•6.6Hz, J•l.2Hz), 3.01 

(1B,d,J•4.6Bz), 3.23 (1H,d,J•4.6Bz), 5.33 (1H,q,J•6.6Bz), 

6.85-7.07 (2H,m), 7.54 (lB,m), 9.13 (2B,d,J•2.2Bz), 9.25 

(1B,t,J•2.2Bz). 

Reference.Example 3 

[(1R)-l-[(2R)-2-(2,4-Difluorophenyl)-2-oxiranyl]ethyl] 

· 3,5-cliJii.torbenzoate (50 q)° was· dissolved iii 2 liters of 

; ... .'. methanol and, at room temperature, 255 ml of lN sodium 

I
. 
' . ... 

"' •@•;-

~ 
t. 
i~ 

hyttroxide W&s added dropwise. . The reaction solution was _ 

sti:r&d at room temperature for 1 ham: and n~utrallzec:l 1d~ 
. . . . 

127 ml of llt·.hydrochloric aeid. Methanol was removed under 
. . 

reduced pressure,_then ·1 liter. of ·ethyl acetate· and 200 ml 

,of water were added to the residue, and the mixture ~s ex­

tracted with ethyl acetate. The !'rqanic extract was washed 

with 20.0_ ml". of saturated aqueo~·- solution of sodium chlo­

ride, "drilad . over ~gnesium sulfate and di.stilled off under 

. r~uce_ct ·.~ras~ur~.~ . The ·residue ~s. purifi.ed by silic~ gel 

.. chrama~graphy. (eiuate 1 ethyl acetate:hexane • 1:3) to give 

25 II! lll1~1-[ ( 2R1-2-c 2, 4-difluo~enyl j-2- · 

o~l]eth~ol.as a pale yellow oil. 

lH-NMR (CDCl3) S: 1.17 (3H,dd,J•6.6Hz, l.2Bz), 2.05 

(lB,br), 2.so (1B,d,J•5.2Hz), 3.30 (lB,d,J•5.2Bz], 4.01-4.17 

_. ( lB,m), 6. 75_.6. 9_3 ( 2B,m), 7. 36-7. 48 ( lB,m). 
. . 

Reference Example 4· 

To a solution of 16.1 q ~t (1R)-l-[(2R)-2-(2,4-
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t 

t. 

:. ·difluo:r:ophenyl)-2-oxiranyl]athanol in 320 ml of tatrahydrof­

:ttiran ware added, with ice coolinq, 63.3 g of triphenylphos­

,;;.~· phine, ·29 .s q of benzoic acid and 42. O q of diethyl azodi-

.'.: (~l:>ozylata and the mixture was st.ir:ed in an a=gon atmos-
I~ . 

. ' __ .:phere at room temperature for 6 hours. To the reaction 
.\9 

solution were added 800 ml of ethyl acetate and 500 ml of 
.•. 

water to fractionate and the aqueous layer was extracted 

with 200 ml of ethyl acetate. The organic layers were com-
.. 

·bined, washed with water and s~turated aqueous solution of 

... sodium cihloride,· dried over magnesium sulfate: an~ cone~-

:;·· trated.. Th.a residue was purified by silica qel ~~~­

:~:~ · ·phy (elate 1 ·hezane:ethy.l acetate • lS_:l to 7~1) to. give~} 
' . . . . . . ... _ ·- ~ .• .. -· 

i~·: ::~9 .• 2 ·g· ·of · ... C (~S)~l-C (2R)-2-(4,4-difluoropheny~)-2-
~~ 

:~ · "oZiranyl] ethyl] benzoate as a colorless 011· •. 

. :;~ ~-- . lH-NMR (CDCl3) &: 1.37 (3B,d,J•6 .&Hz), 2.90 (lH,d,J• 

· ~·.2Bz), 3.28 (1H,d,J=S.2Hz), S.36 (1H,q,J=6.6Hz), 6.74-6.94 

{2H,m), 7.~·8-7.60 (4H,m), 7.94-8.01 (2H,m). 

~ . 

~v=t cm-1: ~725, 1615~ 1~00, 1505, 1450, 1425. 

[(1S)-1-[(2R)-2-(2,4-Difluorophenyl)-2-oxiranyl]ethyl] 

~(15.9 g) was.cllssolV9!1 in 800 ml of methanol. 28' 

Ila . . ~·:~- 801uti;,,. ( 12. 9 ml i' of &odiWll methyls ta was added 

'with, ice cooling and the reaction solution was stirred at 
!. 

~-

r1· 
' 

( 
L 
'• 

i 
~ 

room temperature for 6 hours. To the reaction solution was 

.added 63.2 ml of lN hydrochloric acid.and the solvent was 
. -·~~ ~ ··-· .-

distilled off under reduced praaalira. The.residue ~s puri-

fied by silica qal chromatoqraphy (eluate ; hexanesethyl 
' ' 

···- ... .. 
acetate •611 to 2:1) to qiva 9.7 g of (1S)-1-[(2R)-2-(2,4-. 
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•:tj,. 
~'. . 

. "ft~ . 

jlif1uorophany1)-2-oxil:anyl}ethanol as a colorless oi1. 
-:. 

~-· 

111-mm (.CDCl3) S: l.20 (3H,dd,J•6.4Rz, 2.2Rz), 2.24 

·:~·(1B 1 d,J•lllz), 2.92 (lB,d,J•SHz), 3.28 (lK,d,J•SHz), 4.12 
~~- . 

:.· 

·:~:- ( 1H,q,J•6. 4Hz), 6. 77-6. 95 ( 2H,m), 7. 34 ( lH,m) •. 

IR~ =t cm-1: 3420, 2980, 1615, 1600, 1500, 1425. 

H Bef erence -Example s 

To a solu~on of 535.mg of (1S)-l-[(2R)-2-(2,4-

} difluorophenyi)-2-oxiranyl]ethanol in 15 ml of clichlorometh-
l . . . . . . . - - . - . . -- .. 
~cane was added, iri a nitrogen atmosphere, O.Sl ml of dfiso-
_,,:_ ft~.. . - . - - . - , . 

. : J?ropylethylamine at -78°C and then 0.49 ml of trif·luorometh- · 

-_ anesulfonic .-acid aDhydride was added <h'op;,ise during 3 -
,•· . . . 
·:._iDinutes •. The :mixt~e was. sd.rr~ at -78°C for 20 :miliutes, . 

. :· then at -20°c .for· ··20 minutes ~· concentrated to about 9 ml 
. 4 •. .. . . 
': ~t -10°·c. The_concentrate was subjected to a flash column 
·d. . 

.~ ~toqraphy using silica gel (3.2 x 4cm) and eluted with 

. ! ... .... . . 

l cli.chlorom~thane~hexane ( 1: i) •.. The desired fraction was 
1 . - . . . .· . . . . 
.(.·Concentrated to ·about 3 ml,. the residue.was added·to a 

··::(;.._ . .· . . . . . 

J. solution of sodium salt of 1~(·4-trifluorcimethylphenyl)~ 
· .. -. . 
:-_2(llll,"'.'dazolone [obtained from 6°6 mq of 1-(4-trifluo-

. roma_ ·il:1~Yl)-2(1H,3H)-imidazolone, 3 m.l of dimethylfoJ:ma­

. mide · a-~·95 mq of 60% sodiiim .hydride in oil] at -l0°C and 

·g at.trred. tor io· minutes. The reaction solution was further 
. . . 
; st.f.rred for 20 minutes at 0°c. Water (30 ml) was added to 
·. . . . . . 

:~the :eaction.· solution and the mixture was extracted with 30 

~· .. ml each of ethyl acetate for four times • The ethyl acetate 

·. layer was washed with 20 ml of water twice and then with 
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saturated aqueous solution of sodium chloride once, dried 

. ove~ anhydrous magnesium sulfate and distilled off under 

reducec;l.pressm:a to give a colorless oil. This was purified 

by silica gel chramatography (eluate ; hexane:ethyl acetate 

• 3:1 to 2:1 to l:l) to give 362 mg of l-[(lR,2S)-2-(2,4-

difluorophenyl)-2,3-epozy-l-methylpropyl]-3-(4-trifluoro­

methylphenyl)-2(1H,3H)-imidazolone and 209 mg of 

(2R)-2-(2,4-d.ifluorophenyl)-2-[(1R)-l-[l-(4-trifluoromethyl-
. . 

phenyl)-2~imidazolylozyJethyl]oxirane • 

. · 1-[ ( lR, 2S )-2-( 2, 4-Difluorophenyl )-2, 3-epoxy-l­

methylpropyi ]-3-( 4-trifluoromethylphenyl )-2 ( lH, 3H)-imidazo­

lone,· colorless prisms. 
• 'I. • 

. . 
m.p~ · 135-.136~C •. 

. . . 
lH~NHR. (CDCi3},··s: .. l.37 (3H,d,J•7.2Hz), 2.72 (lH,d,J• . 

. . 
4~4Hz), .-2.s2 (1H,d,J•4.4. Hz), 5.09 (1H,q,J=7.2Hz), 6.SO (lH, 

·. d,J~3.2Hz)°, 6.64 (1H,d,J•3.2Hz}, 6.80-6.97 (2H~m), 7.35-7.50 
. . . 

(111,m} ,".1'! 69 · (2H,d,J•8 .4Hz), ·1. 82 ( 2H,d,J=8 .• 4 Hz). 

:·. Ia.:J..:~ ·cm-~: .~.oiq, i&s~; l616, 1523. 

B~emental:analysis for C20H15F5N202 
. . . , . . 

··{'.'~ :::::: : ::::: : :::: . 

· ~(2ii).;.2-(2,4-Difluorophenyl)-2-[(lR)-l-[l-(4-

trifluor~thylphenyl)-2-illlidazolyloxy]ethyl]oxirane, color-

· less oil. 

·1H-NMR (CDCl3) 81 1.46 (3B,dd,J•6.6, l.&Hz), 2.89 (lH, 

d,J•4.8Hz), .3~16 (1H,d,J•4.8Bz), S.24 (1H,q,J•6.6Hz), 6.70-

6.91 (4H,m),· 7.22-7.40 (lH,m), 7.50 ·(2H,d,J•8.4Hz), 7.70 
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(2H,d,J•8.4Bz). 

mv:t cm-1: 3010, 1620, 1616, 1599, 1547. 

SIMS (mlz): 411 (M+H)+ 

Reference Example 6 

In the same manner as in Reference Example S, starting 

from.423 mg of (1S)-l-[(2R)-2-(2,4-difluorophenyl)-2-

oxiranyl]ethanol and 207 mg of l-methyl-2(1H,3H)-imidazolone 

prepared by a method described in Journa~ of American Chemi­

cal Society val. 98, ·page 8218 ( 1976) ,. · 102 mq of . . 

l-[(lR,2S)-2-(2,4-clifluorophenyl)-2,3-epozy-l-methylpropy~]-

3-methyl-2(1H,3H)-imidazolone was obtained :as a colorless· 

oil. 

lH-NMR (CDCl.3) S: 1.40. (3H,dd,J•6 .• 4~ l.4HZ) I 2.90 (lH, 

d,J=5.4Hz), 3.23 (1H,d,J=S.4Hz)i 3.37 (3H,s), 5.18 (lH,q,J= 

6.4Hz),. 6.48 (1H,d,J•l •. 6Hz), 6.59 (1H,d,J•l.6Hz), 6.75-6.98 

(2H,m), 7.41-7.59 (lB,m). 

· ..i neat ~l · 
IR v max cm :. 2980, 1734, 1616, 1600, 1539, 1506. 

SIMS (m/z): 281 (M+B)+·. .. . .. .. 
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1-[(1R,2S)-2-(2,4-Difluorophenyl)-2,3-epoxy-l­

/~ethylpropyl]-3-(4-fluorophanyl)-2(1H,3H)-imidazolone, 
:'~\:olorless oil. 

lB-RMR (CDCl3) S: 1.37 (3H,d,J•7.2Hz), 2.70 (lH,d,J= 
-· 

,~ ·4.SHz), 2.81 (1R,d,J•4.8Hz), 5.07 (1H,q,J•7.2Hz), 6.44 (lR, 

l d,J•3.2HZ), 6.52 (1H,d,J•3.2Hz), 6~79-6.98 (2H,m), 7.02-7.20 
i'<~-: . . . -

,_ (2H,m),_ ~-~5-7.50 (lH,m), 7.50-7.~B- (2H,m). 

_: n v =t cm~l: 3130, 3050, 2985, 1736, 1693, 1618, 
. - - -·:· 1500, 1s-12. · . .. . . 

SIMS· (m/z): -361 (X+H)"+ ... 

(2R)~2-(2,4-Difluorophenyl)~2~[(1R)-l-[l-(4-

~i ·.fluorophenyl)-2-imidazolyloxy]ethyl]oxirane, colorless oil. 
. . . . 

l -
_H-NllR- (CDCl3) 8: 1.44 (3B,dd,J•6.4, l.6Hz), 2.88 (lH, 

:t _-d,J•4.8Bz°>~ 3.14- (1H,d,J=4.8Hz), S.16 (1H,q,J•6.4Hz), 6.65-J - - - -, - . - . . ' 
~- :_6.80 :.(4B,m), ··1.01-1.19·-(2H,m), 7.20..;.7.38 (3H,m). 
~---." - -.. - --. - - . . . . 
·\•· . 

i ._- -.. :m.J =~· cui-1 : -3060,. 2980, 1698-, 1618, 1601, 1539, 
'Jl~ - -;· ·1sul2' .··. 
: .. \ ~);,.j :i) 1 361 (ll+H) + 
~ . --··~::: :'" .. 
... Reference -Example 8 

Iii the·same manner as in-Reference Example 5, starting 

from .1.36 go~ (1S)-1-[(2R)-2-(2,4-difluorophanyl)-2-oxira-
. . 

nyl]athanol and 1.06 q of 1-(2,4-difluorophanyl)-

2(1B,:3H)-imidazolone~ 0.53 q of '1-[(1R,2S)-2-(2,4-difluo-
. . 

rophanyl)-2,3-epoxy-l-methylpropyl]-3-(2,4-difluorophenyl)-

2(1B,3B)-im.idazolone and 0.56 g of (2R)-2-(2,4-difluorophe 
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::~~~ . 

. •.ti. 

,rl)-2-.[ (lR)-l-[l-(2,4-difluorophenyl)-2-
;:·.'l . 
· · clazolyloxy} ethyl 1 oxirane were obtained. 

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

iaethylpropyl]-3-(2,4-difluorophenyl)-2(1H,3H)-imidazolone, 
·"~:.. 

pale yellow oil. 

lH-NMR (CDCl3) S: 1 •. 38 (3H,d,J=7.2Hz), 2.72 (lB,d,J= 

:4.6Hz), 2.83 (1H,d,J•4.6Hz°), 5.06.(lH,q,J•7.2Hz), 6.44 (2H, 

6.78-7~03 (4H,m), 7.42 (lH,m), 7.60 (lH,m) • 

. IR J =t ~~l:· .. 169-9; 1616~· · 1519; 14.30 ~ 1267 ~ 

c2a)-2-c2,4-01£1:uoroph~nyi°)-2-cc1a)-1-c1-c2,4-

difl1iorophenyl )-2..:.imidazolyloxy) ethyl) oxirane, pale yellow·' . ..... . .. .- . 

. . 
111.:.NMR (CDCl3) ·S: 1.39 (3H;d,J=6.5Hz), 2.87 (lH,d,J= 

·:~SB~), 3 .13 ( lH,d,J=SHz), S .14 ( lH,q,J=6. 5Hz), 6. 62-7, OS ( 6H, 
1-
t~- .. t m), 7 ;1s-7. 45 ( 2H,m)°~ 
... ·:.· 

.;~ . IR·V··=t cm~l.: 1705, 1616 1 1549, 1520, 1462, 1435.· 
~·~:;. . . . 
2'.. Reference Example 9 · ,, 
~· .· . . 

:· · .. ·. . _In;:,:th~:. same manner as in Reference Example 5, starting 

~··· =•::~~1::1~~~ 2:-:: ( :~ :::::::::~::~ ~:;:H, 4H)-
·;;· ... 

::: _l_,2,4-triazolone, 583 mq of 2-[(lR,2S)-2-(2,4-difluorophe-

\- · nyl l-2,3-epozy~l-methylpropyl]-4-( 4-fluorophenyl)-3 ( 2H,4H)-
-=·. . 
~·, . . . . . . . 

;.:· 1,2,4-triazolona was obtained as colorless need.las. 
~: . 

~·P· 100-101°C. · 
. . 

_1H~NMR (CDCl3) S: l.47 (3H;d,J•7.2Hz), 2.·sa (lB,d,J• 

4.6Hz), 3.16 (1H,d,J•4.6Hz), 4.94 (1H,q,J•7.2Hz), 6.70-6.91 

39 This Sheet Has Been Replaced 
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,::((2Jl,m), 7~08-7.22 (211,m), 7.25-7.51 (3B,m), 7.63 (lH,s). 
:"" 
~ .. !. 

"f· .. 

•• !. 

my= cm-1: 3128, 3068, 2995, 1693, 1618, 1514, 

1502, .1396. 

Elemental analysis for C19H14F3N302 

calcd: c 59.84, H 3.91, N 11.63 

Found: C 59.85, H 3.93, N 11.74 

:; ~ Reference EXample 10 

"' 

In the same manner as in Reference Example 5, .. sta.rtinq 

from ·1.66 q C?f (1S)-1-[.(2R)-2-(2,4-difluorophenyl)-2-oxira­

nyl]ethanol and 1.26 q of l-(4-methoxyphenyl)-2(1B,3H)-
·.,;.-.. ... . . . . . . . 

·;. ·~ imidazo~one, 1-"[ ( lR, 2S )-2-(.2, 4-difluorophenyl )-2, 3-epoxy-1- . 

·: :. methylpr0pyl]-3-(4-ine~o_xy.phenyl)-2(1H,3H)-imidazolone. (617 

was obtained as colorless prisms. 

m.p. 150-151°C. 

· · · 1H-NMR (CDCl3) S: 1. 36 ( 3H,d,J=7. 2Hz), 2. 70 ( lH,d,J= 

~Y4.8Hzf,: 2.81 .(ll!~d,J•4.8Hz), 3.82 (3H,s), 5.07 (lH,q,J•. 
;~i' . : . 
~~'· ··.7·.2Rz)~ 6.41 (1H,d,J=3Hz), 6.49. (1B,d,J=3Hz), 6.78-6.95 (2H, . . . . 
'f4"111 . . " 

~"'°''•); &.$~ .. :(2B,·a,J•9Hz), 7.35-7.50 (lH,m), ··7.49 (2H,d,J=9Hz). 

t< ··= .,,,.-1, 3250, 3010, 1693, 1620, 1514, 1504, 

:: . _ 1441 •. • ·. . 
":'"""-· . . .. · 

.,·. 

·. 
Elemental analysis for C20H1sF2N203 

Calcd: C 64.Sl, H 4.~7_, N 7.52 

7ound: C 64.26, H 4.97, N 7.46 .· 

.,i·. BaferanCe Example 11 

In the same manner as in Reference Example 5, atartinq 

t" from 1.73 q of (1S)-l-[(2R)-2-(2,4-difluorophanyl)-2-oxira-

40 



·· iJethanol and l.32 g of 4-(4-methcxyphenyl)­

"(~,4B)-1~2,4-triazolone, 2-[(lR,2S)-2-(2,4-diflucro-
... 

. ·· enyl )-2, 3-epc:zy-l-methylpropyl ]-4- ( 4-methcxyphenyl )-

~ ( 2B, 4B)-1, 2, 4-triazclcne (869 mg) was obtained as a color-

,, oil. 

ls-NMR (CDCl3) S: 1.46 (3H,d,J=7Hz), 2.88 (lH,d,J= 

r4.6Hz), 3.16 (lH,d,J•4.6Hz), 3.83 (3H,s)., 4.95 (lH,q,J•7Hz), 

·'&.74-6.90 (2H,m), 6.96 (2H,d,J•9.2Hz-), 1·.2.s-1.4·2 (lH_,m), .. 
. i . . : - . . . • .. 

( 2R,_d,J=9. 2Hz), 7. !?9 ( lH.; s )'. .. . . 

IRV =t cm-l: 3100, 3005, 2920,-. 1699, 1616, 1601, 

>'_1556, 1519.. . 

.SIMS (m/z) : .. 374 (M+H)+ 

'~Reference Example 12 

··: ~ . · In the same manner as in Reference Example 5, starting 
.. 
~- . 

: from.1:.36 q of (1S)-1•[(2R)-2~(2,4-difluorophenyl)-2-oxira-

, nyl_]ethanol _·and_ 1.32 q of 1-(4-triflucromethoxyphenyl)-

2 (lB, 3H)-imidazolone,. ·1-[ ( lR, 2S )-2..:..(.2, 4-difluorophenyl )-.. ~-

. . 

2,3-epo~-1-methylpropyl]-3-(4-trifluoromethoxyphenyl)-

2·(1H.;.•dazolone (0.60 q) and 0.46 q of :(2R)-2-(2,4-

di.fl .. ·· ..... ~~:n;l)-2-[ (lR)-1-[l-(4-trifluoromethoxyphenyl)-2-

imidazolyloxy]ethyl]oxirane were obtained. 

l-[(lR,2S)-2-(2,4-Difluorophenyl)-2,3-epoxy-l­

methylpropyl]-3-{4-trifluoromethoxyphenyl)-2(1H,3H)-imidazo­

lone, colorless crystals. 

m.p. 99-100°C. 

ls-NMR (CDCl3) S: 1.37 (3H,d,J•7.2Bz), 2.71 (lH,d,J• 
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:;J:.:~;: 
·; .. 4.BBz), 2.ao (ll!,d,J•4.8Bz), 5.07 (lH,q,J•7 .2Hz), 6.46 (lH, 
. .,..; 
·. •.:. 

:~.C:i;J•3.2llz), &.56 "(lli,d,J•3.2Hz), 6.80-6.96 (2H,m), 7.28 (2B, 

-~d,J•9Bz), 7 .40 (lli,m), 7 .67 (2H,d,J•9Hz). 

IRV= cm-1: 1682, 1620, 1606, 1516, 1433, 1253 'k 

r 
f {2R)-2-{2;4-Difluorophenyl)-2-((lR)-l-[l-(4-

[ . trif iuorome~oxyphenyl )-2-imidazolyloxy] ethyl] ox.irane, pale 
f. 

f·· · yellow oil. 

l lB-NMR (CDCl3) 6: 1.45 (3H,dd,J=6.6Hz, J=l.6Bz), 2.90 
~ .. 

'"· _;;;: : 

··~.· 

(1E,d,J•5Hz), 3.14 .(lH,d,J•SHz), 5.19 (1H,q,J•6.6Hz), 6.70-

6.90· (4H,.m), 7.18-7~50 (511,m) • 

. m ..j ::!t·. a.i-1,: 161&, 1_.?58, 1541, is1&,. 1458, 12&1. 

., Reference Example 13 
:;~-
. ·~;. 

· In the same. manner· as in Reference Example 5, startinq 

frem 1.64 q of (1S)-l-[(2R)-2-(2,4:..ctifluorophenyl)-2-oxira-
. . 

_ny~]~thanol and 1.87 q of 4-(4-trifluoromethylphenyl)-

.· 3(2H,419-1, 2, 4-~i8:zolone, 2-[ { lR·, 2S )-2-( 2, 4-difluoro­

.. ·. phenyl )-2, 3~ep_oxy-~-methyipropyl J-~- ( 4-t~if luoromethyl-

(~ 
~·· 

. ph~yl)-3(2B,.4~)-l,2,4-triazolone .c_1.26 g)· was obtained as 

.co~oX:tr-~'°-~ cry~t~la. · · . . 

.. :ft!mm.cci>c13) s:·. 1.48 (3H,d,J·7~4Hz), 2.89 (lH,d,J• 

4.6Bz), 3.16 (1B,d,J•4.6Hz), 4.95 (1H,q,J•7.2Hz), 6.74-6.90 

(2B,m), 7.28-7.42 (lH,m), 7.64-7.86 ·csH,m). 

IR'\)= _cm~11·· 170:0.;"1"620, 1390, 1320, .1110. 

Elemental analysis for C19B14!'5N302 

Calcd1 c 55.48, H 3.43, N 10.22 

!'ound1 c s5·.s5, H 3.43, N 10.15 
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~:- Jefeance Exgple 14 
-~ 

In the same manner as in Reference Example S, starting 

~.:· from 2.49 q of (1S)-l-[(2R)-2-(2,4-clifluorophenyl)-2-oxira­

nyl]ethanol and 2.52 q of 2-(4-trifluoromethylphenyl)-

3 ( 2B, 4B)-l, 2 ,·4-tl:iazolone, 4-[ ( lR, 2S )-2-( 2, 4-difluoro­

phenyl )-2, 3-epoxy-l-methylpropyl ]-2- ( 4-trifluoromethylphe~ 

~yl)-3(2B,4H)-l,2,4-triazolone (1.13 _g) and 618 mq_of · 

·;· " · ( 2R) -..2- ( 2, 4-dif luorophenyl )-·2· f ( lR )-1-( 1- ( 4-trif luoromethyl 
~ .. . . . . . . . 
-~-· . . .. _ 
'.(. phenyl)-lB-1;2,4-triaz.ol~-y.lo:xy]ethyl]oxirane were ob- · t .. . . . ·. . . . . 
.;;:~ I tain.ed •· 

. . 

.i :; · · ... - 4-"[ ( lR', 2s )-2-( 2, 4-dif luorophenyi )-2, 3-e~xy-1-methyl-

·f· ... propy.lJ~2-( 4~tr~fl~orometh:r!Plin:rl)-3 ( 2H, 4H).-~, ·2, 4~ 
·.~.. . . . 

· ~: triazolone, colorless prisms.· . . 

.. 

m.p. 1~4-165°C. 

1H-NHR (CDCl3) S: 1.44 (3H,d,J=7.2Hz), 2.74 (lH,d,J= 

4. 2Hz) I 2. 78 ( lH,d,J•4. 2Hz) ~ s .. 02 ( 1H,q,J•7. 2Hz) I 6. ao...:7 •. Ol 

(2H,m),'_ 7.35-7 •. 51 (lH,m), 7.64 (lB~s), 7.70 (2H,d,J=8.8Hz), 

8 .18 ( 2H;d,J•8. 8Hz) .-· -v= . .;.-1; 3060, 1722, 1619, 1601, 

: ... ~~ntal ~alysis for C],9H14P5N302 

Calcd: C 55.48, H 3.43, N 10.22 

1564, 1524. 

Pound: C 55.17, H 3.39, N 10.19 

(2R)-2-(2,4-Difluorophenyl)-2-[(1R)-1-[(1-(4-

-~ ·""trifluoromethylphenyl )-lB-1, 2, 4-t:iazol-5-yloxy] ethyl) oxi-

> · rane, colorless oil.·· 

lH-NMR (CDCl3) 61 1.53 (3H,dd,J•6.5, l.6Hz), 2.94 (lB, 

~. 



···'. 
'f!: . • 

--:~J•4 .• 8Bz), 3.22 (1B,d,J•4.8Hz), 5.37 (lH,q,J•6.6Hz), 5.75-

\.98 "(2lI,m), 7. 38-7 .52 ( llt,m), 7. 68 ( lli, s), 7. 70 ( 2H,d,J• 

(2B,d,J•8.4Hz). 

IR "'~t cm-1: 3050, 1618, 1599, 1558, 1540. 
,. 
Jeference Example 15 

-~· 

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

'from 1.36 q of (lS)-l-[(2R)-2-(2,4-difluorophenyl)-2-oxira-

;nyl]ethano1 and 1.33 q of 4-(4-trifluoromethoxyphenyl)-
. . ~ . . . 

'3 (2B, 4~)-1, 2·, 4-triazalonei: 2-[ (lR~ 25 )-2-( 2, 4-difluoro-.. · .. · 
phenyl)-2,3-epoxy-l-methylpropyl]-4-(4-trifluoromethoxyphe~ 

nyl)-3(2B,4H)-l,2,4-triazolone (l.45 g) was obtained as 
~- . . 

colorless prisms. 

m.p.· 103~106°c. 

lH-NMR (CDCl3) S: 1.48 (3H,d,J=7Hz.), 2.88 (lH,d,J= 

3.16 (1H,d,J=4.8Bz), 4.94 (1H,q,J•7Bz), 6.72-6.92 
·, 

7.25-7.45 (3H,m), 7.56 (2H,d,J•9.2Hz), 7.66 (lH,s). 

·. IR y: = cm-1: .3136, 3082, 1697, 1620 1 1562, 1514, 

·:_143~, 1392, 1257, 1222. 
; Ji:_:.; . : . . . . 

: Beferg(;a Example 16 
. ~-

Iil\the same manner as in Reference Example S, starting 

o.·93 g of (lS)-1-[ (2R)-2-(2,4-difluorophenyl) 

f ~2-oxiranyl]ethanoland 0.83 g of 1-(4-isopropylphenyl)-
~ .. . . . . 

,·~~(1H,3H)-~dazolona, 1-[ (1R,2S)-2-(2,4-di~luorophanyl)-

. : .. 2, 3-epoxy-~-mathylpropyl ]-3- ( 4-isopropylphenyl )-2 ( lH, 3H)-

\ ~dazolona (0.25 g) and 0.22 g ot (2R)-2-(2,4-diiluorophe-
.. ·. . 

: nyl)-2-[(1R)-l-[1-{4-isopropylphenyl)~2-imidazolyloxy]athyl] 
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.~ ... ... .r. 
·:'.oxiran wa:a obtained. 

l-[(lR,2S)-2-(2,4-Difluorophenyl)-2,3-epoxy-l­

:;:)nathylpropyl ]-3-( 4-isopxopylphenyl )-2 ( lH, 3H)-imidazolone, 

: colorless crystals. 
, ... · 

m.p. 119-120°C. 

lH-NMR (COCl3) S: 1.25 (6H,d,J=7.0Hz), 1.36 (3H,d,J= 

.··~.4Hz),· 2.70 (lH,d,J•SBz), 2.81 (lH,d,J=SHz), 2.92 (lH, 

~;-~tet,J•7. OHz), 5. 08 ( 1H,q,J=7. 4Hz), 6. 42 ( 1H,d,J=3. 2Hz), 
-~· . . 

\6 .·54 ( 1H,d,J•3. 2Hz), 6. 80-6. 93 ( 2H,m), 7. 27 ( 2H,d,J=8. 6Hz), 

~~.35-7.48 (lB,~),· 7.52. (2H,d,J=8.6Hz) . 

. ·nr .·. . . 
. ·IR v max · cm-1 : 2950, 1680·, 1515, 1495, 1420. 

(2R)-2-(2,4-0ifluo•ophenyl)-2-[(lR)-l-[l-(4-

.'isopropylphenyl)-2-imidazolyloxy]ethyl]oxirane, colorless 

E 1H-NMR CC?Cl3) S: 1.30 (6H,d,J=7Hz), 1.43 (3H,d,J= 
f . . . . . 
{6.6Hz) 1 . 2.88 .(lB,d,J•S.Ollz), 2.97. (lH,q,J=7.0Hz), 3.15 (lH, 0 . . . . . . . ·. . - . 
. ~d,J~S.OHz),· 5.14 (lH,q,J=6.6Hz), 6·.67-6.82 (4H,m), 7.26 (4H, 

~{.)I 7 • 22-7 •JS. p.B,m) ~ . 
'L. . . . ·~·:..-
:Reference 1Xm1e·17 

~: · _.. sa....11111DDer.a~ in Reference Example 5, starting 

./:from r.·36: .q o_f "(lS)-1"."[ (2R)-2-(2,4-difluorophenyl)-2-oxira-
···. . . . 

. i(· • 

. ,_nyl]ethanol and 1.07 g of 4-(2,4-difluorophenyl)-3(2B,4H)-

.~l,2, 4-triazolone, 2-[ ( lR, 25 )-2-( 2, 4-difluorophenyl)-2, 3- . 
; 

xy-l-methylpropyl]-4-(2 1 4-clifluorophenyl)-3(2H, 

~H)-1,2 1 4-triazolone (1.2q q) was obtained as a colorless 

ls-NMR (CDCl3) Sa l.48 (3H,d,J•7.2Hz), 2.89 (lH,d,J• 
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4.6Bz), 3.18 (l.B,d,J•4.6Bz), 4.94 (lli,q,J•7.2Bz), 6.76-6.94 

(2H,m), 6.95-7.10 (2H,m), 7.28-7.42 (lH,m), 7.50-7.65 (l.R, 

m.>, 7 .58 (lB,d,J•2 •. 2Hz). 

IRV ~t cm-l: 1716, 1616, 1558, 1519, 1427, 1403, 

1270. 

Reference Example 18 

In the same manner as in Reference Example s, startinq 

from 2.27 q of (lS)-1-[ (2R)_-2-(2,4~difluoropb.~yl)!"".2".""oxira"'." 
. •·. . .. . . 

nyl]ethanol and 1.80 q of· ·2"."'(4~fluorophenyl)-3(2H,4H)-1,2,4-

. triazolone, 4-[ {1R,2.S)-2-(_2,~-difluoroph~yl)~2,3-epozy°.:.1~ 

methyipropyl]-2-(4-fluorophenyl)-3(2B,4H)-l,2;4-tr_iazolone 

(848_mq)·and 446 mq of (2Rf~2-(2,4~fluorophenyl)-2-

[(lR)-l-[l-(4-fluorophenyl)-1B-l,2,4-triazol-S~yl.oxy]ethyl] 

oxirane were obtained. 

4- [ ( lR, 2S )-2- ( 2 ,-4-Dif ~uoroph~nyl )-2, 3-epoxy-l­

methylpropyl ]-2- ( 4-fluorophen:rl )-3 ( 2H, 4H·)-l, 2, 4".""triazolone, 

colorless prisms. 

m~-~= 163-164°C. 

-· · · »e1!lml. (CDCl3) s. 1.43 (3ll,d,J·7.2llz). 2. 73 (lll,d,J-

4.2QJ_,. ...... 2_. ,, (1H,d,J=4.2Hz), 5.01 (1R,q,J=i.2Hz), 6.82-7.0l 
~-···. . 

(2H,~), 7.12 (2B,t,J•8.8Hz), 7.35~7.50 (lH,m), 7.60 {lH,s), 

7.96 (2H,dd,J=8.B, 4.6Hzj. 

ll v_:;· · cm-1: 3060, · 17i4, 1620~ 1~03, 1562, 1512. 

Elemental analysis for C19B14P3N302 

C&lcd: C 59.84, H 3.91, N 11.63 

.,ounds C 59.Sl, H 3.83, N 11.83 
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'(2R.)-2-(2,4~Difluorophanyl)-2-[(lR)-l-[l-(4-
. . 

,.fluo:cophenyl) .-llt-1, 2, 4-triazol-5-yloxy] ethyl] oxirane, color-

oil. · 

ls-NMR (CDCl3) S: l.50 (3B,dd,J•6.6, l.6Hz), 2.93 (lll, 

3.20 (lll,d,J•4.8Hz), 5.27 (lH,q,J•6.6Hz), 6.76-

, &~98 (2H,m)., 7.13 (2H,t,J•8.2Hz), 7.30"".'7.49 (lH,m), 7.63 

~ · ( 2H t dd 1 J=4 • 6 / 8 • 2Hz) 1 7 • 6 4 ( lH t S ) • 

IR .J :!t cm..;.1.: 3077, -2995, 1618, 1601, 1543. 

'.Beference EXample 19 

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

:£r~ 681 mq ·of (1S)-l-[(2R)-2-(2,4-difluorophenyl)-2-oxira-
.. ~: ":l;;,.. • . • • • ·~. : • •• . • , • • • • • • • • ~ •. • • • 

:·-nyl]e~ol and l~O q of. 4-[4-C•-benzyl-1-piperazinyl)phe-

: ~yl]-3 ( 2H, 4H·)~i, 2~4-triazolone, 2-[ ( lR, 2S )-2-(2 ,4-difluoro­

·'. ~henyl) -2, 3..:e:Po~~l--methylpropyl ]-4- [ 4~ ( 4-benzyl-1-piperazi-
. . . 

:f nyl)ph~nylJ~3(2H,·4H)-l,2,4-tr.iaz.olone· (293 mq) was obtained 
2 . . ~ 
-~ ..... 

a color~ess. ·powder. 
. . 

1H-NMR (.Cncl3) "s: 1.45 (3H,d,J•7Hz), 2.61. (4H,t,J• 

~ 4.SHz), 2~87~- (1H,d,J•4.8Hz)," 3.i& p.H,d,J·4~·aJiz), 3.22 .(4H, 

.t. t;J~4 ... , ; . ~- ~ si ( 2H; s), 4. 96 ( iH,q,J•7Hz), 6. 72-6. 91 ( 2H, 
: . ·'~~'···. ·. . . . . . 

/ .m), .s::;i{:(2H~d,J~9Hz)°, ·7.·21-7.45 (SH,m), 7.57 (lH,s). 

Reference Exampie 20 

In the same manner as in Reference Example s, starting 

·•;t. from l. 72. q of (lS)-1-[ (2R)-2-(2,4-clifluoro~henyl)-2-oxira-
~ . 
:,:( .nyl]ethanol and 1. 68 q of 4-( 4-iaopropylphanyl )-3 ( 2H, 4H)-

l, 2,4-t:iazolone, _an about 111 mixture (0.89 g) of 2-

··· [ ( lR, 2S )-2- ( 2, 4-cllfl":orophanyl )-2, 3-poxy-l-



athylpropyl]-4-(4-isopropylphenyl)-3(2H,4H)-l,2,4-triazo­
<-:t-:> 
ton• and (1R)-l-[(2R)-2-(2,4-difluorophenyl)-2-
-..· .. 
~~anyl]ethanol was obtained. 

111-NMR (CDCl3) s:. 1.16 (dd,J•6.6, l.OHz), l.25 (d,J• 

6.8Bz) 1 l.46 (d,J•7Bz), 1.78 (d,J•8Hz), 2.79 (d,J•SHz), 2.88 

-·~·(d,J•SHz), 2.94 (q,J=G.SHz), 3.16 (d,J=SHz), 3.30 .(d,J•SHz), 
~:c; .. 

J4.02-4.l7 (m), 4.96 (q,J=7Hz), 6.73-6.92 (m), 7.27-7.45 (m), 

":;Reference ExamPle 21 

In the same manner-as in Re~erence .. Examp°le s, starting 
~ . . . . 

}£~cm 1.41 q of (lS)-i-c (2R)-2-(.2,4-difluoropheny_L)-2-oxira­

:~nyl]ethanol and l.3o g of 1-(4-tri~luoromethyl~hen~l)-. 
. . . <s ( lH, 4H )-tetrazolone, 1-[ ( 1R;2s )-2-(_ 2, 4.-difluoro;.. 

fphenyl)-2,3-epo%y-l-~ethylp~opyl]-~-(4-trifluoro-
... - . . .. 

'.methylphenyl)-S-(1H,4H)-tetrazolone (l.38 q) and 0~168 g of 

~· ( 2R )-2- ( 2, 4-dif luorophenyl )-".'"2-[ ( lR) _-1- [ 1- ( 4-trif luoromethyl-
~ . . 

~ .. phenyl)-lH-t~trazol-5-yloxy]ethyl]oxirane were obtained~'-
~< 

l-[(lR,2S)-2-(2,~-Difluoropheny+)-2,3-epoxy-1-

': · methylpropyl J-4- ( 4-ttifluoromethylphenyl )-5- ( lH, 4H )-
$ · . . . 

tatrazolone, colorless oil . 
. ;<";,:_,,,,_ 

. l~ifim ·(.CDCl3) S ~ l. 61 ( 3H,d,J•7. 2Hz), 2. 93 ( lH,d,J= 
~-·' . 

4.6Hz)~· 3~16 (1B,d,J=4~6Hz), 4.97 (1H,q,J=7.2Hz), 6.72-6.94 

(2H,m), 7.23-7.40 (lH,m), 7.75 (2B,d,J•8.4Hz), 8.13 (2H,d,J• 

8.4Hz) 

IRV ~t cm-1: 3100, 1734, 1618, 1522, ·lSOS, 1429. 

SIMS (m/z)1 413 (M+K)+ . . 
(2R)-2-(2 1 4-Difluorophenyl)-2-[(lR)-l-[l-(4-trifluoro-
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:_thylphanyl)-lll-tetrazol-5-yloxy]ethyl]oxirane, colorless 

lx-NMR (CDCl3) S: 1.59. (3B,dd,J•6.6, 1.6Hz), 2.98 (lB, 

._"~d,J•4.6Bz), 3.23 (1B,d,J•4.6Bz), S.39 (lH,q,J•6.6Bz), 6.75-

/_:6.98 .(2B,m), 7.32-7.49 (lH,m), 7.80 (2H,d,J•9Hz), 7.82 (2H, 

.. ··._ d,J•9Hz). 

SIMS (m/z): 413 (M+H)+ 

.'; . Reference Example 22 

. In ~e same manner as in Reference Example.5,·~tarting 

.. ~~from o.so .g of (lS).;..1-( (2R)-2-(2,4-dif~uorophenyl)-2-oxira~ 
:..: . . . . . . . . . . . .. . 
~_±.ny~]e~ol and. 0•72 g of l-[4-(2,2,~,.3-tetrafl~orop~po~) 

J.-phenyl]-2(1H, .3H)•imidazolone, 1-[ (1R,2S)•2-(2,4-difluoro-. · 
-~ . . . . .. . . ·• . . . . . 

.')phenyl )-2, 3-epoxy-1-methylpropyl] ~3-.[ ~- ( 2, 2, 3, 3-tetrafluoro-
·$ . . 

~'.;propoxy)pheny11-2c1H,3B)-imidazo1one co·.21 q) and 0.14 g of 
~':·:. 

~;: ( 2R )-2- ( 2 I 4-dif luorophenyl )-2-[ ( lR) -1-r 1- ( 4- ( 2 .I 2, 3' 3-tetra-

::_: fluoroprC>poxy)phenyl ]-2-imidazolyloxy] ethyl J oxi.rane we~e . . . - . 

<. -obtai.ned. 
. .. 

; . -. l-[ ( ~' 2S )-2- ( 2, 4-0ifluoroph~yl )-2, 3_-epoxy-1-me-
·.·-. 
· .thylpropy~ ]-3-[ 4-( 2, 2·, 3; 3-tetraf~uoropro.pofy) phenyl]-

. . . 

~ ·2 ( l.rJ-*)~imidazoione •. ·· 
. -~~ . . . 

.... .• . ;. .. ~~~ ( Cocl 3) ·s: l • 3 6 ( 3H, d, J•7 • 2Hz) , . 2 ~ 7 0 ( lH, d, J• 
~ 

~'· 4.7Hz), ·2.e1 ·c1B,d,J•4.7Hz), ·4.36 (2H,t,J•l2Hz), S.07 (lH, 
~~ 

q,J•7.2Hz), 6.06 (lH,tt,J•4.8, S3Hz)°, 6.43 (lH,d,J•3Hz), 
. . . 

~:'.--:6 .• Sl .(1B,d,J•3Hz), .6.79-7.02. (4B,m)', 7.26-7.47 (lB,m), 
.~ . . 

· ... 
·~\ 7 .s.2-7.6_0 -(2B,m) • 
. ·. 
·.•. 

( 2R) -2- ( 2, 4-0if luorophenyl )-2-[ ( lR )-1- [ 1-[ 4- (. 2, 2, 3 , 3-
·~ . . 
: . tatr~lu~:ropropoxy) phenyl ]-2~1mic:!azolyloxy] ethyl] ozJ.ran-. • 
... ... 
... 49 



( .· lB-lOIR (CCCl3) S: 1.43 (3H,d,J•_6.6Hz), 2.86 (lH,d,J• 

3.14 (l.K,d,J•S •. 2Hz), 4.32-4.47 (2H,m), 5.19 (11!,q,J• 
.. 
6.6Bz), 6.09 (l.K,tt,J•4.8, 53Hz), 6.72-6.83. (4H,m), 6.90-

7.02 (2H,m), 7.24-7.47 (3H,m). 
;. 

'f· Jeference Example 23 
~~~ 

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

,~~from 543 mq of (lS)-1-[ (2R)-2-(2,4-clifluorophenyl)-2-oxira-
·-~ 

·Jnyl]ethanol and. 809 mg of 4-[4-[4-( 4-mathoxyphenyl)-1-pip- . 
\ . . . . . 
!.I" • . .·•·• 

·rerazinyl]phenyl]-3 (2H,4H)-1,~,4-triazolone prepared by a 
.t .. ·. 

:'.;~method described ;n Journal of Medicinal Chemistry,' vol •. · 27, 
~ . . . . 

.ir.page 894 · (°1984>°, 2~[ (1R,2S)-2-.(2,4-difluo:rophenyl)-2,3:.. 
~-- . . . . . . ·. 

i2_epoxy-1-methylpropYl ]-.4-[ 4-[ 4-· ( 4-methoxyphenyl )-1- · 
. , . 

~f6piperazinyl]Pbenyl]-3 ( 2H,4H)-l ,2,4-C::iazolone ·c 373 .mq) 
.;-· . . . . . . .. 

. .-..._. 

. . 

obtained as colorless prisms~ 

m.p. 175-176°C · 

1H-NMR (CDCl3) 6: 1.46 (3H,d,J•7-.2H~), .2.88 (lH,d,J= 

4.8Hz), 3.16 (1H,d,J~4~8Hz), 3._17-3.3_0 (SH,m), 3.79- (3.H,s), 

4.96 (1B,q,J•7.2Hz),.6.73~6.96 (2H,m), 6.87 (2H,d~J•9.2Hz), 

6. 96 ( 2H,d,J•9. 2Hz), 7 .• 01_ ( 2B,ci,J•8·. 8Hz), 7. 34 (·2H,d,.J• . -
. . 

e.~7.24-7.41 ciH,1111, 7 .se (lH;s). 

' . ., _em.ental analysis for· C29H29P'2Ns03 

Calcd: C 65.28, H 5.48, N 13.13 

Found: c 65.30, H s.so, N 13.03 

Reference B1tmnple 24 

In ~e:sam~manner as· in Reference Example.5, starting 

from 1.2. ·~ of. (lS)-1~[ (2R)-2-(2,t-cilfluorophenyl)~2-oxira-
.. 

nyl]athanol and 1.1 g of 4-(3-trifluoromathylphenyl)-

50 
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i· 
~.· 

. Jm,411)-l,2,4-triazolone, 2-[(lR,2S)-2-(2,4-clifluorophe-

.; 1)-2,3-epozy-l-methylprcpyl.]-4-( 3-trifluoromethylphenyl )-

3 ( 2B, 4H)-l, 2, 4-triazolone (0.85 g) was obtained as a color­

powde:. 

lu-NMR (CDCl3) S: l.47 (3H,d,J•7Hz), 2.89 (lH,d,J• 

3.16 (lH,d,J•4.6Bz), 4.95 (lH,q,J•7Hz), 6.75-6.90 

7.28-7.45 (2H,m), 7.73 (lH,s), 7.71-7.82 (2H,m) • 
., 
Reference Example 25 

' 
~: : · In the same manner as in Reference. Example 5, starting 

.from 1.43 q of· (lS)-1-[ (2R)-2~(2,~-difluorophenyl)..:2-:o.Xira­

·,nyl)etb.anol and l.03· g of l-(4.-fluorop~enyl)-S(lH,4H)-tetra­

_.zolone, 1-[ (1R,2S)-2-(2,4-difiuorophenyl)-2;3-ep0xy-l-meth~ ·. -,. . 

~.ylpropyl ]-4-{ 4-fluorophenyl )-s·c lH, 4B)-tetrazolone · ( 1. 22 g) 
ri. . . .·. 
<and 205'mg of-(2R)-2-(2,4-difluorophenyl)-2-[(1R)-l-[l-(4-
·l'i· 

}fluorophenyl)~lB-tetrazol:..5-ylozy]ethyl]oxirane were ob-

· .. tained • 

. l-[(1R,2S)•2-(2,4-Difluorophenyl)-2,3-epoxy-l-

·, methylpropyl ]-4-( 4-fluorophenyl )-5 ( lH, 4H )-tetr.azolone, 

,. colorless oil .. 

t ·. ~ti~· (CDCll) .s: l.6·0 .(.J.H,d,J.i7 .• 2H}", 2.93 (lH,d,J• 

f: 4.4Bzitfl:~17. (l~~d,J•4.4Bz):·,. 4.93 (lH,q,J•7.2Bz), 6.75-6.92 

(~H,m),·7.l0-7.40 (3H1m), ·7.82-7.99 (2H,m). 

SIMS (m/z): 363 "(M+B}+ 

(2R)-2-(2,4-Difluorophenyl)-2-[(lR)-l-[l-(4-fluorophe­

nyl)-1B-tetrazol-5-yloxy]ethyl]ozil:ane, colorless oil, 
1B-NMR -(CDCl3 ) 81 1.56 (3B.,dd,J•6.6, 1.&Bz), 2.96 (lB, 

d,J•4.&Hz), 3.2·0· (1B,d,J•4.& Hz), 5.31 (lH,q,J•&.&Hz), 
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(2B,m), 7.23 (2B,t,J•9Hz), 7.30-7.49 (lB,m),· 7.65 

(2H,dd,J•9, 4.6Hz). 

SIHS (mfz): 363 (M+H)+ • 

. ,t\efe;ence Example 26 

In the same manner as in Reference Example 5, starting 

from .1.42 q of (1S)-l-[(2R)-2-(2,4-clifluorophenyl)-2-oxira­

;, nyl]ethanol and· 0.92 q of 4-(4-pyridyl)-3(2B,4H)-l,2,4-

.;: triazolC?ne, 2- [ ( lR, 2S )-2-( 2, 4-difluo.rophenyl )-2, 3-epoxy-1-

'.,:methylpropyl ]-4- ( 4-pyridyl )-3 ( 2H, 4H )-1, 2, 4-triazolone · ( 0 • 6 6 
. . 

was obtained as colorless prisms •. 

m.p. 96-97°C .. . 

. 1H-NMR (CDC13) S: 1.47 ~(3H;d,J'.•7Hz), .2•88 .(.lH,d,J• . 
. .... 

~···. 

" .. ~·.&H_z), ·3.15· (1H,d,J•4.6Hz), 4.93 .(1H,·g:,J~7Hz), 6.72-6.91 

"' 

.(2H,m), 7.26.-7.40 (lH,m), 7.62 (2H;dd,J•4 •. 8, 1.6Hz), 7.83 

.'.~: (lH,s), 8. 70 · (2H,dd,J=4. 8, 1. 61lz). · 
~--. 

Elemental analysis for. C17H14!'2N402 

Calcd: C · 59. 30, H 4. .10, N. 16. 27 · .. 

. Found: C 59.23, .H 4.i2, N i6·.36 • 
. .-

::~J.·Beference Exam.pie· 27 
0" OR~:' • • 

0 0 • 0 o o. 

"'!!;;~;·~e same manner as in Reference Example S, . startinq 
~~ . . . 

: · froa;'536.mq ·of (lS)-1-[ (2R)-2-(2,4-difluorophenyl)-2-oxira-
. . 

. . 

: .. nyl]ethanol and 305 mq of 4-(4-pyrimidinyl)-3(2H,4H)-1,2,4-

. triazolone, .2-[ (1R,2S)-2-(2.,4-difluorophenyl}-2,3-epoxy-l- · 
. . 

:J: . 

:, methylpropyl ]-4- ( 4-pyrimidinyl) ~3 ( 2H, 4H )-1, 2, 4-triazolone 
~ 

. 
. . 

~ (199 mq) was obtained as a colorless oil. 

·\ 1H-NMR (CDCl3) -·~I 1.47 (3B,d~J•7.2Hz)·, 2.90 (lH,d,J• 

· 4.&Hz), 3.16 (1H,d,J•4.6Hz), _4.90 '(1H,q,J•7.2Bz), 6.72-6.90 
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7.25-7.40_ (lB,m), 8.34 (1B,dd,J•5.6, l.2Bz), 8.46 

a.so (1B,d,J•S.6Hz), 9.03 (lB,d,J•l.2Hz). 

SIMS .(m/zj 1. 346 (M+H)+. 

ce e 

In the same manner as in Reference Example 5, starting 

from 1.36 q of (1S)-l-[(2R)-2-(2,4-c:lifluorophenyl)-2-oxira-
·~. 

,:~yl]ethanol and 0.91 q of 4-(2,2,2-trifluoroethyl)-3(2H,4H)-,. 

·1, 2, 4-triazolone, 2-[ ( lR, 2S )-2-( 2 ,4-difluorophenyl)-
~ ·. . . . . 

_2,3-:-epo%y-1~methylpropyl]-47"(2,2~_2""'.trifluoroethyl)·-3(2H14H)"_. · 

·.tl, 2 '· 4~triazolone . ( 1. 25 g) was. obtained as a colorless· oil. 
~ . . . 

IR vcm-1 (film): 1716~· 170.4; .1652, 1616, .1SS8, 1508. -
. ~ . . . . .. · 

.. , lH~NMR .(CDC13) 6:· 1.-43 (3H,d,J•7Hz) i 2.86 (lH,d,.J• :•;!,. • , • • • • 0 . . -
;·'-~6Hz), 3~11. (1H,d,J•4.6H~), .4 •. 05-4.35 (2H,m), 4.87 (lH,q,J• 

':7Hz), 6.70-6.90 (2H,m); 7.20-7.25 (lH,m), 7 ... 46 .·(lH,s). 

In: the same manner as in Reference.Exampl~·s, starting 

~:~from l.O q -of (lS)-1-[ (2R)-2-(2,4~fluorophenyl)·-2-onr~­
.. ~!nyl]ethanol and 1.16 .q of 4-[4-.(2,2,_3,J-tetrafluoro-
~ . . . . . . 

~_.·propozy)phenyl]-3(2B,4H)-l,2,4~triazolon~' 2-[ (1R,2S)-2-. . . . . .. . . .... ...... -·. . 
:·;- (2,~luorophenyl)-2,3-epoxy-1-methylpropyl]-4-[4-

.~~ ( 2, ft:~~tatr~fluoropropoxy)phenyl ]-3 ( 2H, 4B)-l, 2 ,.4-tr~azo­
~ ·lone (l.34 q) was obtained as a colorless oil.· 

IRV cm-1 (film): 1716, 1705, 1616, 1558, 1516, 1257, 

1H-NMR (CDCl3). 81 1.47 (3H,d,J•7Bz), 2.88 (lB,d,J• 
. . . . 

·~·~-. 4.8Hz), 3.16 (1H,d,J•4.8Hz), 4.38· (.2B,t,J•ll.8Bz), 4.94 t . . . . ~ . . . 
. (.lB,q, J•7Hz), -6.07 (1H,tt:,J•53Hz-,J•4.8Hz), 6.75-6.90 
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6.95-7.12 (2H,m), 7.28-7.55 (3B,m), 7.63 (lll,s)~ 

:Jeference Example 30 

In the same manner as in Reference Example S, starting 
.:.· 

~·from 1.0· q cf (lS)-l-[(2R)-2-(2,4-difluorcphenyl)-2-czira-
• . 

Xnyl]ethancl and l.l q cf 4-(2-triflucromethylphenyl)-

i 3(2B,4H)-l,2,4-triazolcne, 2-[(lR,25)-2-(2,4-diflucrophe­

;{ nyl )-2, 3-epoxy-1-methylpropyl ]-4- ( 2-trif luoromethyl-
~ - . 

't_phenyl)-3(2H,4H)-1,2,4-triazolone (0.4 q) was obtained as a 

~colorless powder. 

1H-NMR. (CDci3) ·s:· l.4s. (3H,d,J•7 .2Hz) '· .2.91 .. (1H,~1 J•. 
3.19 (lll,d,J•4~4Hz),·4.97 (1H,q,J•7.2Bz), 6.75-6.90 

7~29-7.45 (3H,m), 7.56-7.84 (3H,m),· • 

. :Reference Example 31 

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

: from 1.43 q of (lS)-1-[ (2R)-2-(2~4-d.1.fluorophenyl)-2-oilia­

;~ nyl] ethanol and O ~ .94 q of 4-{ 4-isopropoxyphenyl) ..:.3 ( 2H, 4B )-

71, 2, 4-triazolone, 2-[(1R,2S>°-2-(2,4-d.1fluorophenyl)-2,3-

·;:·epoxy-l-niethylpropyl] -=4-( 4-isopropoxyphenyl) .:...3 ( 2H, 4H )-

'. ·1, 2, 4-triazolone ( 0 it 84 q) was obtained .. as- .a· c_olorless ()ii. 

{.:.·· ... :. ··~~~~.-(~13) S: 1.~4 .·(6·B,d,J~6··.2Bz), i._'~6 (~B,d,Ja 
<.. ••. -~•>: . . . 
' 7 .2Bz~·i. as· (1B,d,J•4. 6Hz) I . 3 .17 (1H,d",J•4. 6Hz),. 4 ~56 (lH, 
~ . 

;~ septet,J•6.2~z), 4.96 (1H;q,J•7.2Hz), 6.72-6.91 (2H,m), 6.94 

~·. (2H,d,J•8.4Hz), 7.28-7.40 (lH,m), 7.34 (2B,d,J•8.4Bz)., 7.58 
.·• 

I . + SIMS (.m z) 1 402 . (M+H) • ·· 

Example 32 

In the same manner as in Reference Bzample 5, starting 
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from 1.38 q of (1S)-l-[(2ll)-2-(2,4-difluorophenyl)-2-oxira­

nyl]ethanol and 1.21 g of 4-(3-methylbutyl)-3(2H,4H)-l,2,4-

triazolone, 2-[(lll,2S)-2-(2,4-Dif1uorophenyl)-2,3-epozy-l­

methylp:opylJ-4-(3-methylbutyl)~3(2H,4B)-l,2,4-triazolone 

(1.15 q).was obtained as a colorless oil •. 
1 . . 

H-NMR (CDCl3) S: 0.94 (6B,dd,J•6.2, l.8Hz), l.41 

(3B,d, J•7.2 Hz), 1.40-1.70_· {3H,m)·,· 2.ss (lH,d,J=4.6Hz), 

3.10 (lB, d,J•4.6Hz), 3.59 (2H,t,J•6.2Hz), 4.91 

(1B,q,J•7 .2Hz) ,_·. 6. 67-6. 79 (2H,m), 7. 33 {lH~s), 7. 72~7 .39 

(lH,m). --· 
. . 

· SIMS-. (mJz·) .: 338· (M~H)+. -_ 

Reference Example 33 . 

·.In the .same manner as !Ji Reference BxAmp1e s, start!:Uq . . . . . . . 

from 1.0 q o_f (1S)-l-[(2R)-2-(2,4-difluorop~enyl)-2-oxira­

nyl]ethanol·and 1.11 g of·4-[4""'.(l,li2,~-tetrafluoro-
. . . 

ethoxy)phenyl]-3(2B,4B)-l,2,4-triazolone, 2-[(1R,2S)-2-

(2 ,_4-difluorop~eny_l )-2, 3"'."epoxy-l~methy~propyl ]-4-[ 4-

( 1, 1, 2, 2-t~~afluoroetJ:Loxy)p~eny_l..J-3 ~ 2B, 4H) :1~2, 4-tri~zolone 

. ( 0. 99 g) ~· 'obtained . as a . c~lo~l~as -~~il. . . · :_:I"' =""1 1: f~lml • i&~ 9, i61!i > i&oo, · i5s4, mo, uoo. 
. . .. _-:~~- . . :j.~ . (CDCl3 )°: 6: 1. 4 7 ( 3H,d,J•7. 2H), 2. 89 · ( lB,d,J• 

4.6Bz), 3.1& (lB,d,J•4.-&Bz), 4.95 (1H,q,J•7.2Bz), 5.93 (lH, 
. . . 

tt,J•S3Hz,J•2.8Bz), 6.74-6.90 (2H,m), 7.25-7.45 (3H,m), 7.55 
. . 

(2B,dt,J:~9Bz,J•2.2Bz), 1.-&1 (lH,s). · .. 
.. . 

Reference Example 34 

In the same manner as in·Raferanca .. Examples,. starting 
. . 

from 1. 34 g of ( 1S >.-~-[ ( 2R )-2- ( 2, 4-d.ifluo:r:ophenyl )-2-oxira-
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.·1'1]athanol and 1.15 q of 2-(4-chlorophanyl)-3(2R,4B)­

,2,4-triazolone, 2-(4-chlorophenyl)-4-((lR,2S)-2-(2,4-

isifluorophenyl)-2,3-epoxy-1-methylpropyl]-3(2!t,4H)-l,2,4-

iazolone (519 mq) and 424 mq of (2R)-2-[(1R.)-l-[l-(4-

._.chlorophenyl )-lB-1, 2, 4-triazol-S-yloxy]ethyl ]-2"". ( 2, 4-difluo-
-~ 

~~rophenyl) oxirane were obtained~ 

2-(4-Chlorophenyl)-4-[(1R,2S)-2-(2,4-<lifluoro-

~- phenyl)•2,3-epoxy-l-methyipropyl]-3(2B,4B)-l,2,4-triazolone, 
. ,"'.• 

'·~~colorless prisms • 

m.p. 172-173°C. 

lB-mm (CDCl3). 8: ·1.42 ~3B,d;J•7:4Hz)_, ·2.13 (1B,d~J- .. 

:.: 4 .4Hz), · 2. 77 (1H,d,J~4 .4z), 5 .·oo (1H,q,J•7 .4Hz), 6. 81-6 .99 
. ·' . 

._[4(2B,m), 7.32-7.48 (lB;m), 7.39 (2B,d,J•9Hz), 7·.60 (lH,s), 

(2H,d,J•9Hz). 

Elemental analysis for C1sH14ClF2N302.0.SH20 

calcd: ·c ss.90, · B 3.91, N 10·.s& . 

Found:.· C 56.20, H 3.69,_N _10.93 

( 2R )-[ c lRJ-1-C-i~ ( 4-Chloi:ophenyl )-lH-1,:2 ,·4:..triazol-5-
.· . . - . . . . -~. ~- .. . . . . : .. .. = ·.. ·. .. . ,, .• ~: : . . . . 

~··. yloXJ:J.~~y~}-2-"(2,4~~luorophenyi-j9xirane,- .colorless oil .•. s· ·;.··· ~~-·· . ·.·. . . ·. .: . . . . . . .. ... . . 
t :_.-:_·· ·:·r (CDCl3) s. -1.s1 (3H,dd,J·6.6, i.&Eiz), 2.93 (lH, · 

( d,J• ,-&Ks), ·3.20 (1H,d,J•4.6Hz)., "s.30 (1H,q,J-~.-6Hz), 6.78-
. . 

6. 96. ( 2H,m), 7. 31-7. 46 ( lB,m), · 7·. 40 ( 2H,d,J•9Hz), 7. 62 ( 2H, 

d,J•9Hz), 7.64 (lH,s).· · 

SIMS (m/z): 378 (X+H)+. 

Reference zxample 35 : 
.. 

: In the same manner as in Rafaranca Example· 5, atartinq 

.. · . from 1.53 g of (lS)-.1-[ (2R)-2~(2,4-difluorophanyl)-2-ozira-
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.. 
l]ethanol and 1.50 q of 2-(4-trifluoromethaxyphenyl)-

(2H,4H)-l,2,4-triazalone, ~-[(1R,2S)-2-(2,4-di.fluoro-
.: . 
enyl)-2,3-epazy-l-methylpropyl]-2-{4-tx=ifluoramethoxy-

.:( 

phenyl)-3(2B,4B)-l,2,4-triazalone (829 mq) and 778 mq of 

(2R)-2-(2,4-difluorophenyl)-2-[(1R)-l-[l~(4-trifluoromet-
t: .... 

boxyphenyl)-lH-1,2,4-triazol-5-yloxy]ethyl]oxirane were 

4-[(1R,2S)-2-(2,4-Difluorophenyl)~2,3-epoxy-l-
. ·. . ... 

-:methylpropyl ]-2-( 4-trifluaromethoxyphenyl )-3 ( 2B~ 4B)-l, 2, 4-

,:~iaz_olone, colorless prisms. 

m.p~ 116-117 •c. 
1H-HMR· (CDC13) S: 1.43 (3B,d,J•7 .2Hz),. 2. 74 (lB,d,J• . .. 

. .. 

;~Hz), 2.77 (lll,d,J:i4Bz)~ 5.01 (l!l~q,J•7:2Bz), 6.80-7.00 (2H, 

,m), 7.28 (2B,d,J•9:.2Bz), 7.33-7.50 _(lB,m), 7.61 _(lB,s), 8.05 

:· (2H,d,J=9.2Hz). 

Elemental analysis far C19B14F5N303 

Calcd:_ c·.53 •. 40; B 3.30, N ·9_.93: 

.. Found: .C 53_.09, H .3.23_, ·N 9.83.-

:( 2R )-2-( 2, 4-Difluorophenyl }.-2-[-( lR )-1-[ l~ ( 4-trifluoro-
. . . 

; --- . . . . . . 
·,~. methoeenyl)-Ul-1,2,4-triazol-S~y~o~]ethyl]oxirane, 

;> colorlra"S : oil. . . . . . . . . . . . 
·'· 

1H-NMR.-(CDC13) S: 1.51 (3H,d,J~6.6Hz), 2.94 (lH,d,J• 

4.SHz), 3.20 (1B,d 1J•4.8 Hz), 5.31 (1B,q,J=6.6Hz), 6.78-6.98 

:. (2H,m), 7.29 (2B,d,J•9Bz), 7.35-7.50 .(lH,m), 7.65 (lB,s), 
··:: . . . ~·. 

:~ 7. 71 ( 2H,d,J•9Bz). l 
SIHS . (m/z) I 428 (M+B) + · . 

. . . ,57 

..... . .. 

' . ' 



fJ,fennc• Expple 36 

.In the same manner as ·in Reference Example S, starting 

'.,:fXODl· l.54 · q .of (lS)-l-((D.)-2-(2,4-cl.i.fluaraphenyl)-2-

:: oXiranyl]ethanol and 1.52 q of 1-(4-trifluoromethozy-
. . 

:: ·phenyl)-5(1R,4H)-tetrazolone, 1. 76 q of 1-[ (1R.,2S)-2-(2,4-

;-" difluorophenyl)-2,3-epozy-l-methylpropyl]-4-(4-trifluora-

~ methoxyphenyl)-5(1H,4H)-tetrazolone was obtained as a color-
~ . . . . . 
~ . : 

:, less oil. 
1H-NMR (CDCl3) S: l.60 (JH,d~J-~ ~~Hz); ·_2.9.3 (lH,d,J• 

t 4 • 4Hz) , 3 .17 ( llt Id I JlS4 • ·,~ ) I .. 4 ~ 9 3 ·. ( ul, qi. J•7 .. 4°ifz) ,,. ii :_..,s.:.:.·~ • 9 6 
.. 

\ (D,~), 7.24-7'..43 (lB,m), _7.3~· .(2B,d,~•9.2Bz), 8.00 (.~1d,J• 
•. . .. · . 

~~·.·.9 ~2Bz). 

IR\) =t cm-1: .2980, 1732, 1620~ 1601~. 1514; 1427 •. 

.. SIMS (m/z): 4_29(M+H)+· 
·f .· 
~: ·Reference Exalnple 37 · · 
·:-· 
~ 

In the same manner as in Reference· Example s, starting . 
. . . 

from 1.39.g of (lS)-l-[(2R)-2-(2,4-c:lifluoraphenyl)-2-oxira-. . . . . . 

'· .nyljat:hanol and 1.63-q of 1-[4-(2,2,3~3~tetrafluol:O-· 
. ·. . . . . ·.. . .. 

... propozy)pheny~]-5(1B,4H)'-1;etrazolona;-:.~·27 .9'· ·of 
•. • • --~~-i. ' • • . • • • . .·_ • .••.• ·• ~--... . .. 

,, . 1:-[ v-) ·2-(.~ ,4-difluoropbenyl )-2, 3-epo:ity-l-1:hyl.propyl J.., 

f~>· . 4·~[.~· -i~~,3,3-tetrafluo~pro~~)p~enylJ-S(~,·~H)~tetrazo-

I lone was obtained as a colorless oil. 

111-mm (cDC13 ) s: i.&o (31:1,d.,J•7.2Hz);. 2.93 (lH,d,J• 
. . . 

4.4Hz), 3.17 (1B,d,J•4.4Hz), 4.40 (2H,t,J•ll.8Hz), 4.93 (J.K,· 

q,J•7. 2Bz), 6 .·oa · c 11!,tt;:J•Sl. 2, -4 •. ~Bz), & • 73-6 .94 (2B,m), 
. . - . . . . . 

7.05 (2H,d,J•9Hz), 1.23-1.41· (lH,m)·, 7.86 (2B,d,J•9Hz). 
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· · _l neat -1 
IR. v maz cm : 

SIMS (m/z): 475 

, Reference Example 3 8 

3000, 1745, 1622, 1601, 1522, 14il~ 

(M+H)+ 

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

f:om 1.38 g of (lS}-l-[(2R)-2-(2,4-difluorophenyl)-2-oxira­

nyl]ethanol and 1.09 q of l-(4-chlorophenyl)-

5(1B,4H)-tetrazolone, 1.2; g of 1-(4-chlorophenyl)-4-

[(ul,2S)-2-(2,4-difluorophenyl)-2,3-ep0xy-l-methylpropyl]­

S(lH,·4H)-tetrazolone was .obtained as· a coioless o_il • 
. 1·· . . . .-. . .... 

_H..,mm (CDCl3) S: 1.60, (3H,~,J-7.2Hz), 2.92 (lB,d,J• 

4 .4Bz-,-, 3 .is· ·(1B-,d,J•4 .4Hz) ,·· 4.92 _· (~~q,J•7 .2iizj, 6. 75-6. 96 

(2B,m), 7 .25--7.41 (lH.,m) ,· 7.:..45 (2J1,d,J•9Bz), 1 .90 (2B,d,J•. 

9Hz) •. 
. . 

_ I neat 1 · · · 
IR V max . cm-· : 3018 '· ~ 732·, 1620,_ 1506, 1425 • 

. _SIMS (m/z)": . 379 . (M+H).+ . 

: · · ·. Reference Exainple 39 

· In the . same :manner as ·in Reference Example S, . starting 

"from 1.oi g of (lS)-i-c (2R)-·(2~4-clifluorophenyl·)·;,_2-:. 

~Xi.r~~}athanol and i.1s g. of l-[4-(1,1,2,2-
. ,JfM;;:,:-·. .. . . .. . . . . . . 
. te~u~roethoxy)phenyl]-2(1B,3H_)•im.idazolone,. 0.36 q of 
.· ~::-.... - . ·. . 

l-[(lll,2S)-2-(2,4-clitluorophenyl)-2,3-epoxy-l-methylpropyl]-

3-[4-(l,l~2,2-tetrafluorqethozy)phenyl]-2(1H,3H)-imidazolone 

was obtained as . coloriess needles •. 

. m.p. 117 - 118 •c .. · 
·.· . 

111-mm. (CDCl3) Ss 1.37 (3B,d,J•7 .2Bz), 2. 71 (lH,d,J•· 

5Hz) I .2. s1 ·· ( lH,d,J•SHz), 5. 08 ( l.il,q,J•7. 2Hz), . s. 93 ( lB~ tt,J• 

!9 



6~46 (1H,d,J.•3Hz), 6.57 (1H,d,J•3Hz), 6.80-6.95 

.:.:·,m),· 7.28 (2H,d,J•9Hz), 7.36-7.48 (lH,m), 7.67 (2H,d,J• 
~-:~ 

le 40 

In the same manner as iil Ref eren·ce Example S, startinq 

0.80 q of (1S)-l-[(2R)-2-(2,4-difluorophenyl)-2-oxira­

·::·1j.ethanoi and o. 78 q of 1-(4-chloroplienyl.)-2(1H,3H)-imida­

Sione, 0.18 q of 1~(4-chlcrophenyl)-3-[(1R,2S)-2-(2,4-
~ . . . . . . 

~ fluorophenyl )-2, 3-epoxy-1-methylpropyl ]- 2 ( lH, 3H)-imidazo:..·· · · 
. . 

~~- was obtained as. ~ cC:Slorlesa :-Vi.IJCO;g . oil. .· . ·- . 
·- 1 . . . . . . ... 

_u ~ H-mm (CDCl3) 6: 1~36 (3H,d,J~7Hz), 2. 70 _<.lH,ci°,J• -~~ 
'i:~. <... . ·.· . . ·. ·-··:'. 
~,~), 2.80 (lH,d,J•SHz); 5.07 (1B,q~J•7J:lz)~· 6.45 (_1H,d.,J• -,~ 

: . ..... -~ - - . , . . .. - . :_ . . 
:: 2Hz) I 6. 55 . ( 1H,d,J•3 .• 2Hz) I . 6. 79-6. 94 ( 2H,m) I 7. 34-7 ... 46 

(2H,·d,J•9Bz) ·, 7 .59 (2Bid,J•9Bz). 

le 41 . 

--::': · In the same manner as· in Reference. Example 5, startinq .. - . . 
-,~~ ~ . . . . 

_rem. O. 6 6 · q of ( lS )-1-[ ( 2R )--2-( 2 ,-4-clifluorophenyl )-2-ozira- · 
~ . . ·' 
~· . . ·. . .. 

. l ]ethanol and O • 65 · q of 4-( 4-chlorophenyl) ~ 
'. 

_ls-mm (CDCl3) S: 1.46 (3H,d,J•7Bz)", 2.88. (lB,d,J• 
, . 
• 4 • • • • •• 

. Bz),._3.15 (lB,d,J•SHz), 4·.94 (1H,q,J•7Bz),· 6.76_-6.88 (2B, 

)-,'·7.26""'.'7.SO. (U!,m), 7.46 (4B,1t)., 7.66 (lH,s).· 
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B@feranca Example 42 

In. the same manna: as in Reference Example 5, startinq 
. . 

f:cm. 0.83 q of (1S}-l-[(2R)-2-(2,4-clifluorophenyl)~2-oxira-

nyl]ethanol and 1~56- g of l-[~-(2,2,3,3,4,4,S,S-octafluoro­

pentoxy)phenyl]-2(1E,3H}-imidazolone,. 0.30 q of l-[(1R,2S)-

2-(2,4-clifluorophenyl)-2,3-apozy-l-methylpropyl]-3-(4-

(2,2,3,3,4,4,5,5-octafluoropantoxy)phenyl]-2(1R,3H)-imidazo-

lone was obtained as ·a colorless viscous oil. 
. . 

1H-NMR (CDCl3) S: 1.36 (3_B,d,J•7 •. 2Hz) ,~ 2.10 _(lH,d,J•. 

4. 8Hz ), 2. 80 ( lJ{,d·,~·4· •. 8Bz), 4. 4S ( 2it,-t,J~13Bz), 5 .:07 ( lll, 
. . . . 

q,J•7.2Bz), 6.09 (1B.,tt,J•52, 5.6Hz),·6~·43 (1B,d,J•3.2Bz),.· 

6.51 -(1H,d,J•3.2Bz), 6.79-6.96 .(2B,m),'.7·.00 (2H_,d,J•9Hz)~. 
~ . . . .· . . . . 

,.' 7 .34-7 .47 "c1B,-m), 7 .57 .-(2B~d;J•9Bz) ~-: 
4~i 
·:·.' 
:· Reference Example 43 . · 

.. 

Ii1 the same-manner as in-Reference Example 5, startinq 

from 0.68 q ~f (1S)-l-[(2R)-(2,4-difl~orophenyl)-~-

.c,:· oxiranyl ]ethanol. Bnd 0 • 70. 9 ·of ~-[ 4-( 2 t 2 I 2- . 
. . 

;rtrifluoroethoxy)phenyl]-2.(1H,3B)-imi~zolone, 0.30 g of 1-

f .r·(lR,2S)~.:2~c2,~~£1~oropheyl)-2,3~poX7-1~ 
.... 

:~;.·mathy~i]-3-[4-(2,2,2-trifluoroethoxy)phenyl]-2(1H,3H)-

~-· izd.d·~~ ~s obta~ed as c~l~:r:l~s~· ne~les. · 
·.. •. ' ;:. . . 

. . · .. lif-~ (.CDCl3) S: 1.36 (3H,d,J•7 .2Bz); 2. 71 (lH,d,J• 

{. 4.~Bz), 2.81(1B,d,J•4.8Hz)", 4."37 "(2B,q,J•8Hz), 5.07 
~: . . . 

: (1B,q,J•7.2Hz) 1 6.52 (1B,d,J•3.2Bz), 6.43:(1B,q,~•3.2Hz), 
·' . . 
~. 6 .a.o-6 .95· (2H~m)", 7. oo (2H,·d,J•9 .2Bzh 7 .35-7 .48 (lH,m)·, 

... . . . 
: 7-.57 (2B,d,J•9 ~2Hz).: 
' .. 



e 

In.the same manner as in Reference Example S, starting 

. from 1.0 g of (-lS)-l-[ (2R)-(2,4-difluorophenyl)-2- . 

·:oxiranyl]ethanol and 1.23 g of l-[4-(2,2,3,3,3-pentafluoro-
.. . 
:;'.p:opoxy)phenyl ]-2 ( lB, 3B)-i:midazolone, 0. 43 g of . 
~ . 

.":-1-[ ( lR, 2S )-2-( 2, 4-difluorophenyl )-2, 3-epoxy-l-methylpropyl ]-

. 3-[4-(2,2,3,3,3-pentafluoropicpoxy)phenyl]-2(1H,3H)-imida.zo­

lone was obtained as colorless plates •. 

. ls-NMR (CDCl3) S: l.36 (3H,d~J~7~2H~), 2.71 (ll,d,J;a 

'· 4. 8Bz), 2. 81 ( 1H,d,J•4. BHz), 4. 44 . ( 2B, t,J.;.l2Hz), .5··· 08 ( lll, 

._·q,J•7.2Hz), &;44 (lH,d,J•3·,~z).', 6.52 (1B,d,J•.3.2Hz)~ 6.78~ 

,.~6~95 (2H,m), 1.00_ (2B;~~J~9.2Bz.); 1._35-7.48 ·ciit,m), .. -1.:s1 · :; · 

'.:·. (2B,d,J•9 .2Hz). 
~.·... . .. 

:if:. Reference Example 45 ., ... 
1:\· 

....... In the same manner as in ·Reference Example·S, starting 

:··from O. 73: g of (lS)-1-·[ (2R)-(2,4-clifluorophenyl)-2-
. . . 

oxiranyl]ethanol and 0. 75 g of 4-[4-(2,2,2- · ·· · 
. . .. . 

, trifluoroe1'.hoZ:r)phenyl-3(2B,4B)-l,2,4-triazolone,·0.74 g of 
. . . .. 

i.t' 2-[ ( 1R,.2S )-2-( 2, 4-clifluorophenyl )-2, 3-epoxy-1:-methyl-. 
·-;~. . .. . . .. . 

::._: .. p ~~c 4-( 2, 2, 2-trifluoroethoxy) phenyl ]-3 { 2H,.4H )-1, 2, 4-
~- . . . . 

· - a was obtained as a colorless oil. ' . 

ll-:-HMR (CDCl3) S: 1.46 (3H,d,J•7Hz), 2.88 (lB,c:l,J• 

4. 6Hz) ,· 3 .15 ( 1H,d,J•4. 6Hz), · 4. 38· ( 2H,q,J•8Hz), 4. 94 ( lB,q, 

J•7Hz), 6.74-6.90 ·(2B, m), 7.02 (2B,d,J•9.2Hz), 7.36-7.50 

(lll,m), 7.44. (2B,d-,J•9.2Hz), 1·.&2 (lB,a).. · ... 
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·B@fargce Example 46 

In the same manner aa in Rafa:ence Example s, starting 

f:am 0.94 q of (1S)-l-[(2R)-(2,4-clifluorophenyl)-2-ozira­

nyl]ethanol and 1.16 q of 4-[4-(2,2,3,3,3-
.. 

pentafluoropropoxy)phenyl]-3(2lt,4B)-1,2,4-triazolone, 0.68 g 

of 2-[(1R,2S)-2~(2,4-clifluorophenyl)-2,3-epozy-1-methyl­

propyl ]-4-[ 4_-( 2, 2, 3, 3, 3-pentafluoropropoxy)phenyl] ~. 
. . 

3(2lt,4B)-l,2,4-triazolone was obtained a~-a colorless oil. 

1B-NMR (CDCl3) S:··l.46. (3B,d,J•~B~_), 2.88 . 
. . .... . ... . 

(1B,d,J•4 .6Bz), 3.15 (1B,d,j•4.6Bz); .·4;_~4 (2B1t,J•l2Bz) ,· 

4.94 (lB,q,"J=-7Bz), 6.72~6.92 (211,.m), 7-~02 <211~dt,J·9·.211z,· ;:. 

J•~.2Bz), 7~30-7.SO (lB,m_),.' 7.44 (2H,dt,J~9.·2Bz, J•2.2Bz);·. 

'7.62 (lB,s).·. ' ·· 

Referepce Example 47 

In the same manner as in Reference Example s, .starting 

:. from o. 70 q of (lS)-[ (2R)-(2,4-clifluorophenyl)-2- ... I . ·Oldn:D:yl]ethanol and, 1.17 .g of 4-[4-(2;2,3,3,4,4,S,S-octa­

~- .fluoJ:Opentoxy)pheni:lJ-3(2B,4B)-l,2,4-~iazolone, Q.18 g.of 

~ 2-( ( u\, 28)-2-(214-di_f luo:r:ophenyi )-2 13.:.Qpoxy-l~l'." . 
. '··~ . . . . . . . . . . . . ·. . 

c,. .. ~-~4-[ 4-( 212, 3·, 3, 4, 4, 5, 5-octaf luoropropoxy)phenyl ]-

i;:: ;:::.~:-:.'.li~· ·_ . _j~1·~2,4;;..~l~~~lon~;·.~~ ob~iiled. :"as a _colorles~ vi~-
: . . •. - :-~--~· . .... . . . . . ·. 

'. · . · · coua . ·a1i ~ · ' · ·: · ·· · · . · . 

. ·lB~NM,R (CoCi3°i·s: l_.47 (3B,d,J•7Bz), 2.88 (lB,d,J•SHz), 

3.16 (lB,d,J•SBz),. 4.49 (2B,t,J~i3Hz) ~· ·4.95 (lll,q·,J•7Bz), 

:.: .. ':_ &.io c111·,tt.,J•s2·, s.4Bz), 6.75-6.90 (2B;m)., .7.04 (211,d,J• 
: . . . . . .· : . . . .. .. 
9_-0Bz), 7.25-7.42 (~1m)~ ·7.45 ("2Jl,d,J•9.0H~)i 7.62 (lH1 .s) •. 

. . . . 
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same manner as in Reference Example. S, startinq 

0.971 g of (1S)-[(2R)-(2,4-difluorophen.yl)-2-oxira­

l]athanol and 1.0 g of 2-[4-(2,2,2-trifluoroethozy) 

enylJ-3(2H,4B)-l,2,4-triazolone, 0.825 q of 4-[(lR,25)-2-

(2,4-c:U.fluorophenyl)-2,3-apoxy-l-mathylpropyl]-2-[4-(2,2,2-
.. . 
·· ifluoroethoxy)phenyl]-3(2H,4H)~l,2,4-triazolone was ob- · 

ned as colorless prisms. 

m.p. 118-119 °C 

lH-NMR {CDCl3 ).. S: l. 42 ( 3H,d,J•7. 2Hz), 2 ,·73 

.(ll,d,J=4. 2Hz), . 2. 77. "( 1H,d,J•4. 2Bz), 4. 37 ·( 2H,q,J•8. 2J!Z) ," ~ ~-- . 
·)~ .· ~~ 

·~oo (1H,q,J•7.2Hz), 6.81~1.02. (2H;m),··1.oo (2H~d,J•9.2Hz),~· 
~~-~~. . 
.• 31-7.50 .(lB,m), 7.59· (_lH,sf, 7.93 f2B,d,J•9.2Hz). · 

le 49 

·~ . . In the same manner as in Reference Example · 5, starting 

;'..ram 0.98 g .of. (lS)-[ (2R)-(2,4-difluorophen.yl)~2~ 
·~ :· 

'Oziranyl]ethanol and 1.04 q of 2-[4-(2~2,3,3·,3-Pentaflu~ro-

·.·~~~poxy)pheny{]-3(2B,4H)-l,2·,4_tria~o~one; 0.882 g ~f-·4- · ··· 
-~:;; . .. . . . .. · . . . . ·.• . : . . . . . . 

: C ( lR, 2S )-2'."" ( 2, 4-diflu~:rophenyl )-2, 3-epoxy-l~~ethyl~ropyl ]-· 

· ·2~c 4-(2 !3,·3 ,~-pentafluo;:op~opozY)phenyi]~l (2H,4H)-1, 2, 4-
·; .·. • . • . ~ .. ~::~. . .· .= ••. •• :. . : . . • • . . . : . 

'._~·triaz · · .· : was: obtained". as colorless prisms. 
.. • • . "'!""..;-:··· . • • .. . .• 

. ~- . 

· m·;p •.. · 12·8-·129. 0 c .· · 
. . . 

1B-N:M:R'"(cDCi3) s: l. 43 ( 3J:I,d,J•7. 2Hz), 2. 73 

f(lH,d,J•4.2Hz)°, 2.77 (1H,d,J•4.2Bz), .4.44 (2ll1 t,J•l2.~),·· 

5. 01" ·.b.B,q,J•7. 2Hz), 6 ~ 80-7 .·01. ("2H,m) I ·'. 01 ( 2H,,d,j.9 ."2Hz)~ I. 
t.· ' . . • . . ., • 

f\1.-3-2:-7~49 (lB,m), ·7~59·:(1H~.s·), .7.94.·(2H;d,J•9.2Hz). · · ... · .... · · :-.. ·-· .. 
. ' ·., \ ..... 

: ... . . . 
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; 11£er•nce Zx•mnl• so 
. In~- same manner as in Reference Bxample 5, startinq 

';~:f:am 345 mq af (lS)-[ (2R)-(2,4-difluo~henyl)-2-

oxiranyl]ethanol· and 410 mg of· 2-[4-(2,2,3,3,4,4.,5,5-octa­

; fluoropentozy.)phenyl]-l(2H,4H)-l,2,4-triazalone, 371 mq ()f 
~; . . . 

4-[(lR,2S)-2-(2,4-difluorophenyl)-2;3-epazy-1-methyl-

propyl]-2-[4-(2,2,3,3,4,4,S,5-actafluoropentoxy)phenyl]-

3(2H,4H)-1,2,4-triazolone·was obtained as· colorless prisms. 
. . 

lH-NMR. (CDCl3) ·a: .. l. 42·. ( 3H,d,J·1~z )~ t . . 2 •. 73 .... -·.. . . . 
. . . .·· . . . 

(lH,d,J•4. 2Hz) ~ .2·. 11 (1H,d;J~4 .2Hz)", · •.~49 ··cmit,J•i3Hz), ·· 

·J. 5·.oo .(·lH,·d,J•7Hz);. 6 .12 ·(lH;tt·,~~s.·~,. 5 ~4Hz) ,.· 6 ~80-7_.oi 
~-· (2H,m), ·,-~~1 ·c2~,ci-~J-9.-2Jiz .. >, .1~3a~i.s·o· :c:iB,.);· 7-.·~9 (lH,s),-£. 

<Y," . • • . • -- • 

~ . . . . . 
~-· 7 ~-.94 ( 2H,d,J•9. 2Hz). 

·-~~ Qference. Example 51 
-~ 

.... _ .... · . ... . . 

·F" .. : . . . 

In the same manner as in Reference Example 5, startinq 

t·:· frQR._0~975. g of ·:(lS)-[ (2R)-(2,4-clifluo~ph~l)~2- ... 

oziranyl]ethalloi and 1.13 q ·of 2-[4-(2,2.,3,3-tetrafl~oropro-
. . ·. . . . . . . . .. 

pozy_)~enyl]-3(2B,4~)-l,2,~-tr1a~~lone1 · 0.847 g of 4-. 
. . . - . . . . . 

[(1R,2S)~2•(2,4-difiuorophenyl)-2,3-~poxy-i-methyl- · 
: ... ;::-.•·"·· : . . - . . . 

propy··, ·· ~~~~~ ~ 2 ~ ~ '· 3 _,.3-t~tra:fluoro~opoxy) pheny~] -3 ( 2B, 

4B)-. !"tr.1azo1oile was_obtaaed as colorless prisms • 
. : <. . .-·~.. . . . . - . . . . . . . . . 

. . ... ;;. . 116-117· °C . . . . . . . . .. .• . . . 

lB-NMR. (CDCl3) S: 1.42 (3H,d,J•7.2Hz), 2.73 

(1B,d,J•4.2Hz), 2.77 (lH,d,J•4.2Bz), 4 •. 37 (2H,tt,J•ll.8, 

1.&Hz); s."oo (1H,q,-J•7.2Hz), .&.08_· (lH·,t.t,J~sJ·, .. sBzh &.~~-.. : 

1·.04. ·(2H,m), 6 •. 99·.(2H,d,J•9.4Hz), 1.32~~.49 (lH,m), 7.59 · 
.. . · 

( lB_, s) ~ 7. 93 ( 2ll,d,J•9. 4Hz) 
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Jtafannca Example 52 

· In. the sama manner as in Reference· Example s, ata.rtinCJ 
0; . . 
-~ f:cm l.l.S· g- of ( lS)-[ ( 2R)-( 2, 4-di:fluorophanyl).;..2-· .... 

~·~~ : . . . . . . . . . . . . . .., : 

~;.·_. oxiranyl]athanol and. 1.27 q of 2-[4-(f,~,2,2~~at:afl11ol!Oet~·: 
. . 

hoxyjphenyl.]-3(2H,4H)-l,2·,.4-triazolone, l· •. 20 q of .· .. . ;. 

~~:: . 

:t · 4-[ ( lll., 2S )-2- ( 2, 4-clifluorophanyl )-2, 3-epcxy-1-ma~yl.-
~-: 
;•~. 

;~ 
propyl ]-2-[ 4-( l ~ l, 2, 2-tetrafluoroethoxy.) phenyl ]-3 ( 2H, 4H)-

l,2,4-triazolone was obtained as colorless needles. 

_m.p. 105 - 106 °C . ·: . . 

lH~NMR. (CDClj) S: 1.43. (3H,d,J•7.2HZ), 2.74 

( lll,d,.J•4. 4Hz)., 2. 77 ( lH,_d,J•4 .4Hz ), . s·~oi ( 1H,q,~•7.2Hz) i<. 
. . 

.S.92. (lll,tt,J•S3, 2..8Hz), 6.Sl-7~01 (.2H,'m), 1.:2a :."-

-~-
(2H,d,J•9.2Hz),··1.30-7.49 tlH,m), 7.61- (lH,s); _8.04'. 

r .· ·cm,d,.J•9 ~-2Hz)..· 
-· 
' Reference Example 53 

2,4~fluoroaniline (2Sq) and 25.2 q of pyridine were 

dissolved.in 200 ml ·of dichloromethane to which was added 

.. ·, drcpwise 33.3 g .0£.phenyl chiorofoxmat~· with.ice coolinq• 
-~ . 
"1 .• 

\: ... After stirrinq for 30 minutes with ice- cc:>olinq., the._rea~on 
-~ . . . . . 

. . aoluti.on was. washed with 'water and dried followed bY dis-

L- :- -:•z=::,:0;:1:.~:"::fm:::: ::=-
··· 30.7q.of 2-(di-ethoxy)ethylamine and the mixture was stirrEad 

at room temperature. The crystals separated out were fil­

tered and washed with petroleum ether to qiva 37.Sq of H­

(2,2-diathoxyethyl)-H'-(2,4-difluorophenyl)urea as colorless 

cz:ystals. 
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'?his urea. (_37 .Sq) was· dissolved. in a mixture o:f 560ml. 
. . . 

of methanol and 280ml of water, and 300ml of 0 .48K hyd:o-

chlo:ic acid was added thereto and the resultinq miztura·waa· 

i . stil:red far three days at :roam temperature. '?he reaction . 

salut.ian·was-concant:r:ated Under reduced. pressure~ 'the c:ys­

tals .thus separated. out wa:e washed with a.mizt~ of water 

and methanol (S:l), to gi.ve 22.Sg of l-(2,4-difluo:ophenyl)-

2 ( llt, 3H)-imidazolone ·_as a colorless powde:. · 

~:. 

i: 
i.. 

~-

(. ,_ 

ff 

.. 
·m.p. ll2 - 194 °C . 

E_lemental analysis. ·for C9H&!'2N20 

calcd: c ss.11, H, 3.oa, N, 14.28 

. Found:. c. ·ss.i4, ·H, 3.29, N, 14.1&· 

. Reference Example 54-63 

. ;\: 
-, . 

· .. Imidazoione deriVa.tes ·shaw in ·1:he:·fall~q tables 1 

and 2 ware ·obtained. in the same manner as in· Reference · 

Example 53 •. 

•
·;,·,::,;;.:.- .. · 

. ··:· . ... 
. .: .· 

·-
~--

.... 
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Table l 

Reference 
Example 

... 54 

5 5. 

5 6 

5 1 
.. 

5 9 

0 
~--

EN N-R u. 

-R 

--\-) 0Cll3 

-1/aaj 
-Oca(~ 

-~· 

-0- oc:irzaz~z3 

~C73 

68. 

I 1 . 

i . i 
! 

m.p.( °C) 

-~ . 155-157. . 
..-_:· .· . 
t .. ... 

.. l45-l46. 

167~168 

157-159 

145-151 

147-150 



irabl•· 2 

· · Reference· 
· BXample · . - R LP. ( ere) . . . 

. . 

. 8 ll · ~!<:Zzl.4K . . . 127-128 

6 1 176-178 . . 

· .... ~ .. 

~ . .":: . 

.. ·. ti 2 . • . . (~} ca2a2a __ . -~ . 161-163 .... \• .. 

. . · .. 

• 

.i._-_"".':.;,>· ....... ;, .. , 

-~ i". ~ .. 

~ ::· ~--· .. 
... . .. / .. · 

. 
• • <I ·.: 
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19ference ElamPle 64 

'?o.aminoacetoaldehyde diathyla.;:etal (7.8 ml, 53.6.:mmal) 
of; + was. added dropwisa lOq ( 53 • 4 mmal) of 4-trifluo:cmathylpha-
: - . 

~-"~ nyllsocy&nate at 0 °.C during five minutes • ~ .. raacticm 
-, . . - . . 

solution. was stiJ::ed. for one hour at room temperature.: ~e . -. . 

' ceystals thus produced was collected by filtration and 

washed with hexane to qive 16.2 q of l-(2,2-diethoxY&thyl)-

3-(4-trifluoromethylphenyl)m:ea (95•) as a colorless=powder. 

. 1-( 2, 2-Diethoxyethyl )-3-( 4-trifluoromethylphenyl) m:ea 

c 9. 2_q, 28. 7mmel) was dissolved in a mixture of 113 · ml. of . 

methaD.oi and 57·mi of water. To the reaction solution·was 

added 67."s ml of O. 48N· hydrochloric a~id. and the mizture ~··· · ... -
-·· 

~,. stil:red. for_ 48· hours at .ro~ ·teJDP41rature •. -.ro· -the re~ction. ~ 
. solu~on·was a~~ lN·· ~odi~ h~dda-tci adjust .pH ·~o· i~. ·._ 

followed by beinq concentrated under reduced-pressure. The 

residue was extracted_-with ethyl acetate .(lOO ml X· 4)-. The 

extracts were combined~ washed with water·_ ·and saturat·eci 

aqueous solution _of sodium chloride successively, dried·--~r 

magnesium sulfate ·and distilled off •. The crystals thus-

sepaJ;:at.i out were recystallized from ethyl·_ acetate-isopro.:. 
,· : .-:w ; . . .. . . . . . 
.· .. PYl~··i~ ~~~ ··~ •. ~1q of 1-(4-trJ.fluorome~ylpheny~)-

2 ( _ .. ~imidazolone ( 7 4%) _ as colorless prisms • .. ~ -~ .. ·.- . ~ . . . .. ... ~ ..... · . 

·m.p. 170 171 °C 

70 



'· 
'• 

4~ifluoromathozYanilina . ( 20q) and 9 • 8 q o:f pyridine 

.;:.wm:a dJ.ssolvad in 150 ml of ethyl acetate,· and. 19 .Sq of 
. . 

phenyl_ chlorofoi:mate was ad.clad tha:ato·with ica.coolinq. 

;~ After: stil::inq for· 15 minutes with. ica cooling, tha :ceaction 
•. : .. 

·solution was washed with water, dried. and distili&d-.off 

': under :ceduced pressure. '?he c:cystals separated out were . 
. ~ 
f;: 

washed with hexane to qiva 34.1 q of.phenyl 4-trifluo:omet-

r· hoxyca:cbamate as colorless c:cystals •. 
! 

;·: '?his carbamata ·c1s·.Oq) and, & ml.· of hydrazine hyd:cate 

were stirred .in 50 ml of.ethanol ·for 2 hours. The reaction 

solution was concentrated. under reduc&ci pressu:c8 and the._ -~ 

. residue was .washed.:ritli cold e~yl acetate to qi~ .·11. ,~· o~. 
~~: . . . ·. . . . ~· . .. . . . . . --:: .· . . · ... ,. •, . . . . . . . . . : . . : ... . 

':: .· 4-( 4~trifluoromethoxyphenyl) semicarbazide"". as, calorle·sa crys- .... · . 

tals.: 

After stirrinq 7~0 q o~ this semicarbazide and 15.S g 

of foJZ!Damidine acetate in 150 ~-of dimethyl ~o:cmami~a at 

room temperature·for 30.ininutes, e.g.~ of acetic acid wa~ 

added and the mixtur~ ws heated for 6 hours· at 80 °c. 'rha 

solvent·ns distilleci off under reduced pressure. 'ro the 

rasi~~wara added ethyl acetate and saturated aqueous 

s~l-0! soclium chlOride. ·~·organic layer -s dri~ and 

concentrated, and ·the residue was recrystallized from ethyl 

acetate-hexane to give 3.44 q of 4-(4-tifluoromethoxy­

phenyl)-3(2H,4H)-l,2,4-triazolona as colorless crystals. 

m.p. 193 - 195 °C 

.1H-NHR(CDClj)S: 1. 37 ·c2H,d,J•9Hz),. 7 .&3 (2H,dt,J•9Hz, · 
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·~: 

;~ .. .... 

J~2Hz), 7.73 (1H,d,J•l.4Hz), 10.23 (lH,br) 
1.1terance Examples 66-84 

In the same manner as in Raf erance. Example 65, t:iaza­
lane derivatives shown in the fallowing tables 3 ta S we:a . 

··obtained • 

--
~ 

~··.-

. ··~ ~ . . - .J 

•
. ·;;::·.--. 

. 
: ~-
. ~ . 
- ,... 

. :~··· 

72 
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'rable 3 

Reference 
·Example 

. 6 6 

67 

6 8 

-R 

··-v·····~·.· .... ·· ..... 
.. · ·. .OCll3 .. • ·.•· . ·. 

r . 

69 : -~l r 
_: ..... -.:~·:.~ ... 

: ;;<,:··:: . 
. . .. · ... ~ .. ~.:--.'" . . 

7 o· · · 

73 

.:• 

~ :.~. ; -~~: . 'I;, J, .', • 

9:· 

LP. ( °C) 

. 214 · ... 
... 

195-196 

.225-226 

·.149-150 

191-192 

255-256 

~-~ . 
. :~ . ,:' .. 

: 
\ 

.• . . 
.. ·• 

' ., 

I 



.f. 

· Reference . . 
·Example -R LP. ( °C) 

1 2 -dcr3 

151-152 

73 -0 218 

.. · ..... 
N . .... 

--0 .. .. - .. • ·:"".= •. · 

1 4 . 234-235. ·.· ··-~--. :~ 

.. 
'" 

1 5 -a2ti'3 100-104 

1 6 163-165 
·.: 
~ . 

.. 

···-0~· .. 
~ /J 

178-180 . 

18 . 
{-)- QC![(~) 2 208-209 

.. · 

... 

... lif 1Wf 1iii1l11[1flir 
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'rable S 

' .. 

[:. 
~ 

•· 
>. 

i· .. 

Reference 
Bzample 

7 9 

.· 8 0 

8 1 

82 

8 .3 

·-R 

""·· 
. . . . 

VOC!!zCCFN. 

75 

. It.Pe( .-C)" 

216-217" 

177-178 

. ~. . . 

..... 

153-155 

200-201 

. 267-269 

! i 

: I 
I 

. \ 
. ' j ! 

' I 

. I 
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Ref erance Example 85 

'l!o a solution of 3-methylbutylamine ( 20q, 229mmol) ·in 

840 ml of dichloromethane were added 35.6 ml ~iethylamine 

(255mm.ol) and 28.Sml of phenyl chlorofoi::mate (230 mmol) at 

0°C. The mixture was stirred for three hours at room. temper­

ature. After dis_tillinq off the solvent under reduced pres-

: sure, 200 ml of ethyl acetate and 200 ml of water were. added· 

to the residue. The orqa.nic layers were separated and water 

layer was extracted with ethyl acetate (lOOml X 3) •. The 

orqanic layers were combined, washed. with water· and:saturat-. 
. . .··. ~· : ·-

ed sodium chloride solution· successively _and dried ~er. ·~ 
. . .. , . r... . 

magnesium· sulfate. The ·solvent Wa.s distilled off and< th •. ~~-:.: ..... ·. 
. . . . . . .. . ~-· .. · ..... ·· . ... . .. .. 

·~=· · crystals separat8d out were coliected by filtration, ·and . 
i. -~. ·. 

..:·· 

- ·. . ~ . 

washed with petroleum ether to qi ve 3 9 • 5 q of phenyl 3.-

methylbutylcarbamate (83t) as colorless ci:ystals •. 

·To a ·solution of phenyl 3-methylbutylcarbamate (18.5 q, 

8 .. 9 :mmol) in 210ml of dioxane was added 22ml of hydl:azine- · 
. ~. . . 

hydrate, and the mixture was heated-under reflux for three 

hours. After cooling, the solvent was distilled of·~ under 

reducadi pressure. The residue was dissolved in 200ml of a.ta .. To the solution -s added 41'1 hydrogen .chlo­

ride;..ethyl acetate solution (22ml) and the mixture was 

stirred for one hour at room temperature. The precipitates 

were collected by filtration, ~shed with ethyl acetate 

(SOml X 2) and dried to give 14.Sq of 4-(3-methylbutyl) 

semicarbazide hydrochloride (91') as A whi.te powder. 

A mixture ·of 13.0g of 4-(3-methylbutyl)aemicarbazide-
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h~Chloride (71.6 mmol) and 60 ml of ethyl orthofoi::mata 
·'· 
~-·was ·at.irrad at ll0°C for two hours. After cooling, the 

.':; miXta%e was subjected to column chromatoqraphy usinq silica-·. . . 
·:. gel. (eluate ; ethyl acetata:hezane•l:2. to 2:1 to ethyl. 

. . 
~:··acetate to ethyl. acetate:methanol • 10:1). The desired . . . ~ 
.. fraction was concentrated. The c::ystals thus given was 

re~xystallized fnm ethyl acetate-petrOleum ether to give 

I.·. 
1: 

· 7 .Oq of 4-(3.;..methyl.butyl).,;.3(2H,4H)-l,2,4-triazolone (63t) as 

colorless needles. 

. m.p •. 78-79 11C 
.. . 

:."1H-HMR '(CDCl3) s .. : 0. 96 ( 6H,d,.J•6 .4Hz), l .SJ-·1. 72 
. . ·.·.:· 

· (3H~m), 3~66 -(2il,t,J•7 .•. 4Hz), 7.39· (lH,s) 
. . . . 

._:.Elemental" anal:fsis fo~· C7H13N30 

·. .. -: . 
• j: : ..... 

. . . . ... ;: : .. ~:::i~- .· 
. 

f;r. "Calcd; ·c,s4·~11;· H,8.44;· N,·21 .• 0;·· 

.. F~und; C,54-.14:· H·,s.47; N, 21.14 

. . Reference Example 86 

. To a·mixture of s.Oq of 4-(trifl°".loromethyl)ph~ylhydra­

... ~ine. (28 .4 mmol), 31 ·ml of water and 3.1 ml of concentrated. 

hycb:oclil.oric acid~~· added' 2.9q of qlyoxylic acid~hydrate . . . . . . 

: ~. '(3~·~4; mmol)., and the miXt~e was stirred for one hour at 

.--··::a:t:~::,-c~:~::::t::::t:i:t;: 
.... _ ..... ~ .. 

phospho:rUs pentoxide to give 6.26q of 4-(trifluo-

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

·powder. 

4-(trifluoromethyl)phenylhydrazonoacetic acid (6.26q, 

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

77 



triethylamine (28.7 mmol) and 6.1 ml of ·diphenylphosphoryla­

zida (28.3mmol) ware added and the resulting mixture was 

stil:rad for one hour at 120°C. After cooling, the reaction 

soluti.on was.extracted. with 200 ml of an aqueous solution of 

pottasium hydroxide (lOt). '!he aqueous extract was acidified. 

with concentrated hydrochloric acid to adjust .pH to 1, and 
. . 

. 1'.=h• crystals thus separated out ware washed with water and 

hexane successively and dried over phosphorus pentoxide to 

give 4.48g of 2-(4-trifluoromethylphanyl)-3(2B,4H)-l,2,4-. ~- . . . 

triazolona (72') as a colorless powder. 

· m.p •. 221 °C 

Reference Examples 87-94 
. . . 

· . In the ·same manner as in Reference Example. e 6, . triaso-

·:lone. deriVa.tives ·shown in· the· following- table 6.were ob­

tained • 

•
. ..;.:;,;.,._ .. ,:.· 

- i: . ,. 
·; 

. ·.,; 

~-f.· ... ,._ .· 

Replaced 

Th\\\\a~ iU~i~\ 1\11\\1 
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· ...... 

• 

'?ahla s· 

i t--------------------o1 .. 
. Reference 

Bxzqn:ole 

8.1 

. s. 8 . . 

89 
. . 

90 

91 

... •. 

93 

·9 4 . 

: 

-R 

-Or 
.· ~-~ Ci 

--\-) -~l • 

-Q-«;al 

-:{-} ccazazcrJ 

~.icr2i4a 

-Oo~a2a2s. 

~~- ccr1a:2z 

DLJi. (-C) 

206 

~-260 -- ' ... 

..~ .. . 
. • . ·~ .... a . 

:.~ 
. . -... :"'"-·~ -~~ ~~~- :-.. 

174-175 _· .. _· ~: ... 

179-180 

180-181" . 

161-162 

188-18'1 

192-193 

. . 



.. 
~.' 
t-·: 

~: 
r .. 
~ 

r· 
I 

k· , .. 
r 

Bfferaru;a Example 95 · ·· 

Xn the same manna: as in Reference Example 64, l-(4-

}fllic:raphenyl)-2(.lH,3H)-imidazalona was obtained. 

m.p •. l66-l67°C 

· ·aeference Example 96 

~a 4-trifluoramethylphenyl isocyanate (2.89 :ml, 20.2. 

mmol) was added 5.36 ml of azidotrimethylsilane (39~9 mmol), 

and the mixture was stiz:red at ll0°C for twenty-four houz:s~ 

After cooling, the mixture was subjected. _to .column chroma­

togr~pl.ly using silicaqal (eluate ;. ethyl acetate:hexane•l:l 

to ~:i·to.ethy~ acetate) to·col~ect a 4esired fraction ta be 

concentrated:~ The c::yat:Als obtained .we~e. 
0

.:i:ec:cystalliz!ad .f:om 

ethyl· acatate-h~a.to qive·J.64.g of. l"'."'{4-triflu~romathy~­

phenyl)-s·c1a,4-H).;.tetrazalone (78t) as· colorless needles. · -

m.p. 191-192°C 

Reference Examples 97-104 

In the same·manner as in Re~erence Example 96, tetrazo­

lone·derivati~s shown in the following table 7 were ob-

tained • 

• 
-_;,;-·~ ... 
. 

. .. . . . 
. (;: 
. 
. 

•·I • •" 

ii1l1ii 1iii1i1l~' liliiif ed 
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103 

104 

... 0 

. ·)l_ 
JUT N-R.. 

\ I 
.: N=N' · . 

. ··-R 

. ~;:=\;_ . 
. ·~F 

. {;·Cl 

... ~al 
.•. 

.. f'···· .. 

81 

ILP. C'C) 

195-196 

152-153" 

. l.5V-157 : 

207-208 

148-151 

151-152 

129-130 

164-165 



, , . 
' 

-· 

. : ·~ ·.t.;.c4~'(1,.1,2~2~Tetrafluoroathoxy)phenyl] semicarbazide 
•... .· ... · ·. •' ,: . 

(6._0 ... g) ~-10.6 _·q of acatamidine_ hydl::ochloride were dis-
. . . 

· salved in 100 ml af. c:U.methylfox:memi de.. ~e solution was . . . . . . . . . 

stirred. for one hour at roam temper~ture. After_adding 6.6 q 
.. 

of acetic. acid, the reaction. saiuti.on was heated at 80°C for 
. . 

seven ha~s· and concentrated under reduced pressure. The 

residue was dissolved. in a·mixture of 200 ml of ethyl ace­

~te ~- ~o ~ of water. "_The separated organic. layer was 

washed wi.tli .water ·ad saturated sodili:m chloride solution,. . . . . . . 

! -·· dried and ·distilled off to . remove the sol vent. The residue I . . . . - . 
was-recrystallized from ethyl .. acetate to give 3.6 q of s-

. . . . . . .· . . . . . . . . . . . -: 

. methyl-4-[ 4-( 1, 1, 2, 2_-t~trafl~oroethoxy)p~enyl] ~3 ( 2B, 4~),;.. ,~ 
, . 

1·12·, 4-triazolone· as colorless. needles. 

. · m. p. 204,;..205 °<; 

_lH-NHR (DMSO-d5) S : 2.08 (3H,s), 6.84 

(lH,tt,J•Sl.8Hz,J•3.2Hz), 7 .43 (2H,d,J•8.8Hz), .7 .SS 

(2H,d,J•8 .. 8Hz); i1·.s1 ·(lH,s) .... · -, 

Reference Example 106· 
. . 

In tha same manner as in Reference Bxample·1os,.s-

.• -."'."[~"'."( 2, 2, 3, 3-tetraf~UO:coP:ropoxy) phanyJ.J-3 ( 2B, 4H)-

l ~- b:iazolone was obtained. . 
. . ...... : ~ ~.· . . . . 

m. p. _206-207 °c 
. Refe;:ence Example 107 

.4-Chlorophenylhydrazine hydrochloride ( 5 • O q) and 3. 4 q 

of sodium acetate were dissolved in a mixture of 50 ml of 

water and 25 ml of ethanol, to which l.69 q of ea• acetald-

82 
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" ~: 

hyde aqueous solution ware added dropwise at room tampera­

. tura, ·and.the rasultinq·mixtura was stirred for 30 mitlutas 

at ~om temperature. After addinq 50 ml of wate:, the·raac-
. . 

tion mixture· ~ extracted with e~yl acetate. .~e orqanic 

layer~· wa~hed with wate: and saturat~ sodium chloride 
. . 

solution, dried and distilled off to qive acetaldehyde 4-

chloi:ophenylhydrazone as an oil. 
. . . . . 

'rhishydrazone ~s dissolved in 15 ml of acetic acid, 
.. . 

to which an aqu~ous suspension of 1.82.qof sodium cyana1;.e 

wm:e a~ed., 'and. the.mixture 'was. stirred for. one hour at room 

~empera~ur~. ·.·'?he · se~a~~ ci:y&t:als ~re ·. collect8d by fil~, : 

tratioJ?. and·washed.·1!11~.water to qJ.:ve 4.8 ·q of 2~(4-chloro°;-
~, "pheny~)-S-methy1-i,'2,4~~i~zollzin~3-one .. as. a· ~sh_ ~roJi 
- . . . . . --: ·.· . . . - - . . . . ·:( . ~·=··· " ...... .' ... 

A mixture. of 1.0 q of 2-(4-chlorophenyl)-S-methyl-
~ . . . 

1,2,4-triazolizin-3-one, so• aqueous solution of 2.28 q of . . . . . 

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 re8.ction mixture was diluted with 25 ml of 

~.::· . 

<· ·· ,water. '?ha separated aqueous layer was acidified with· con­

,. _can. h~c;hlo~ic ·acid. '?he separated crystals were 

. ~0191- ~_.f~itration ~d recrystailized. from ethyl ace-
··· .•· ... -

tate-dil.sopropyl ether to qive 0.56 q of 

2-(4-chlorophenyl)-S-methyl-3(2B,4H)-l,2,4-triazolone as 

colorless needles • 
. . 

m.p. 21s-219•c 
111-mm. (CDCl3) S : 2.34 (3H,s) '· 7 .40 
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m,tt,J•9 ~2Bz,J•2. 2Hz), 7 .91 ( 2H,tt,J•9 .·2Hz ,J•2. 2Hz) I ll. 55 

(·tii,br) · · 
. ...: ..... . '"··. -;~. 

ca 

In the same manner as in Reference Example 107, 5-

methyl-2-(4-trifluorom.athoxyphenyl)-3(2H,4H)~l,2,4-triazo­

'lone was obtained. 

·m.p. 213-214°C 

,.: Reference Example 109 . . 
f; ... 

In the same manner as in RefeJ:ence Example S, starting 

·{from Q.4_4 q of (1S)-l-[(2R)-(2,4-difluorophenyl)~2-..... 

·t~~x.i.ranyl]ethanol and o.~a. q of l-[4-[4-[4-(2,2,3,3-
........ . . . ' . . . 

;-:~e~~fluo_ropropoxy)phenyl ]-1-piperazinyl ]phenyl ]-2 ( lH, 3B)-·~ 
~ . . ~-

:{imidazolone ~ . 0 •· 11 q of 1.-[ ( lR, 2s )-2-.( 2, 4-difl~orophenyl )- · · ·'" · . . . . . ·.· .. . . . .. 
a_2,3~poxy~~--~ylpropyl]-3-[4-[4-[4-(2,2,3,l-te~a-· · · .. : . ; >· 
r:-·: • 

,~_-'fluoropropoxy)phenyl]-l-piperazinyl]phenyl]-2(1B,3B)-imida- -
-~~- . . 
·.!zolone was obtained as a colorless ·powder. 

,_::~ 

1H-NMR (CDCl3) 8: l.36·(3H,d,J•7.2Hz), 2.70 (lH,d;J= 

~ 4.8Hz); 2.81 (1H,d,J~4.8Hz), 3.22-3 .• 40 ·.(SH, m) ,. 4 .• 31 

~~~ (2H,t,J•llBz),. 5 .07 (lH,q,;•7 .2Bz), .6 .01 (lH,tt,J•S·l·, 
~.~:. . . . .. . . . 

~-:S.~)~· 6.40 (1H~d,J•3.2Bz)", 6.50 (1B,d,J•3.2Hz), 6.70-7.03 r .. .. · ... ·- -~~:-:. .· .. 
f; (SH- ·.22-1·~_51 (3H,m). 



~-

i. 

. I 

nyl)-2,3-poxy-1-mathylpropyl]-4-[4-(4-(4-(2,2,3,3-tatra­

fluo:apropozy)phanyl]-l-piperazinyl]phenyl]-3( 2B,4B)-l,2,4-

triazolone·~s obtained as. a colorless powder. 

la-~ (CDCl3) S: 1.46 (3H,d,J•7.0Bz), 2.88 (lB,d,J• 

SHz), 3.L& .(lH,d,J•SHz), 3.22-3.39 (SH,m), 4.31 

(2H,t,J•l2.2Bz), 4.96 (1B,q,J=7.0Hz), 6.07 (1H,tt,J=53, 
. . 

S.OBz·), s·.?5-7.03.(SH·,m), 7.23-7·.40 (3H,m), 7.59 (lR,s). 

Beference 'Barnmple 111 

In the . same·. manner as in Reference Example 5, starting 

.fJ:Om· ·o.35 q of .·(lS)...:1-[ (2R)-(2,4-difluorophenyl)-2-
. ·. - . . . 

oxiranyl]e~ol and .0.31 g of .l-[4-(2,2,2-trifluoroet­

hqxy)phenyl]...;S(lH,4.H)-tetrazolone, a ~ture (3:2, 0.22 q} 
... 

. ·of 1"."'[(1R,2s)-2-(2,4-clifluorophenyl)-~,3-epg~-1-methylp~-
.. , .. . . . ... , . ... . . - : ~ -

pyl]-4-[4-(2,2,2-trifluoroethoxy)phenyl]-5"(1H,4H)-tetrazo-

lone. and.-. (-2R)-2-(2, 4-difluorophenyl)-2-[ ( lR)-1:-[ 1-[ 4-( 2, 2, 2-
. . . . . . 

trifluoroethoxy)phenyl]-lH-tetrazol-5-yloxy]ethyl]oxirane 

was obtai:naef.aa ~-colorless 011.· 

lH-NMit: (~13 ) S: 1~~5 ·(d,J•7Hzl, 1.60 (d,~•8H_z), 2.93 

(d,J•4.SHz.),: 2~96 (d~J•4.8Hz), 3.17 (d,J•4_.5Hz), 3.20 

(d,J~t!'Bslj, .·t.4o:·. (q,J•BHz)., .4.44. (q,J•BBz), 4.93 (q;J-BHz), 

5·~· ... ·.,g~;i~) .. ;~ ~.77_-·~.9~. Cm~·, 7~06 (d,J•9.2Hz), 7.09 
·. ---~: .. ·.· . . . 

(d~ -~ ~-..m.),· 7.27-7.4.S ·(m), 7.61 (d,J=9.2Hz), 7.86 
. . .. .. . 

. . 
(d,J•9.2Hz). 

Reference Example 112 

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

from 1.049 g of (lS)-l-[(2R)-(2,4-clifluorophenyl)-2-

ozJ.ranyl]athanol and 1.17 q of l-[4-(1,1,2,2-tatra-



.fluo:aethozy)phenyl]-5(lll,4H)-tatrazolone, l.28 q of 1-
. . . . 

[(lll,2S)-2-(2,4-d.ifluo:aphenyl)-2,3-epoxy-l-mathylpropyl]-4-

[4-(l,l,2,2-tatrafluorcathoxy)phenyl]-S(lH,4H)-tetrazolona 

was obtained as a colorless oil. 

lH-NMR (CDCl3) S: 1.61 (3H,d,J•7Hz), 2.93 (lH,d,J• 

4·.4Hz), 3.17 (1H,d,J•4.4Hz), .4.93 (lH,q,J•7Hz), S.94 

(lH,tt,J=-52.8, 2.6Hz), 6.75-6.94 (2H,m), 7.24-7.40 (lH~m), 

7.34 (lH,d,J•9Hz), 7.98 (2H,d,J•9Hz). 

IRV =t··cm.-1: .3060, 1734, 1618·, 15.99, 1510·, 1427. 

Reference Example 113 

In the same manner as in Reference Example S, starting 

from. 0.962 .CJ of.°clS)-l-[(2R).-(2,4-difluorcphenyl)-2·- ·:. 

Cziranyl] ethmlol ·and 1.19 · tJ Of 1-[ 4-( 2 t 2 I 3· t 3 I 3-penta-
. .. 

fluoropropoxy)phenyl]-5(1H,4H)-tetrazolone, 1.31 q of 1-
. . . 

[(lR,2S)-2-(2,4-difluorophenyl)-2,3-epoxy-l-methylpropyl]-4-

[4-(2;2,3,3,3-pentafluoropropoxy)phenyl]-5(lH,4H)-tetrazo­

lone was obtain9d as a colorless oil. 

1H-mm:"cCDC:131 ·a: 1~60 (3H,d,J•7Hz)' 2".92 (lH,d,J• .. 

4~4~), 3 ."16· (1H,d,J•4 ~4Hz) > 4 .46 · (2H,dt,J=-12, lHz), 4. 92 

·_ (1B.711s), ". 1~-6. 93 (2B,111), _ 1 .cis (2B,d,J•9. 211s >, 
7. 3 ,_~,m), .7. 86 ( 2H,d,Ja7Hz). 

'"-:"Ii: ... ·=·~. 

7.20-

IRV ::!t cm-1: 3060, 1732, 1618, 1601, 1558, 1516, 

1427. 

Reference Example 114 

.·rn the same manner as in Reference Example S, starting 

from 0.988 q of (1S)-[(2R)-(2,4-difluorophenyl)•2-

86 

-; 



r .. 

I 

L . 

; 
ozi:anyl]ethanol.and 1.55 q of l-[4-(2,2,3,3,4,4,5,S-

.•: . . 
1 . . · octa_fJ.11arapenthozy) phenyl ]-5 ( lH, 4H)-tatrazolone, a mixture 
~ .. . . 

·:': .7:3, 1..72_q) of l-[(lR,25)-2-(2,.4-clifluorophanyl)-2,3-epoxy-.. . . . . . . . . . . . . 

L-methylpropYl ]-4-[ 4-( 2, 2, 3 ,3 ~ 4, 4:, s·, 5-octafluoropenthozy) 
.· . . . .. .. . 

phenylJ-S_(lH,4H)·:;_tetrazolone and (2R}-2~(2,4-difluoro- . 

phSJ?.Yl)-2-C < lR)-l-[1-(4-C 2, 2, 3, 3 ,4, 4 ,s ,5_- . 
. . . 

· .octafl'iiorapenthozy)phenyl]-lH-tetrazol-5-yloxy]ethyl] . . . . 
ozirane was obtained-as a ·colorless oil. 

1 . . . . . 
_- H-!DIR. · ( ~l 3) s: 1. 55 . ( dd, J•6 • 6 i · 1. SHz) I 1. 6 0 ( d, Ja. 

.···•. 1.mz)·,· 2.93 -·td~J=4.s:a:z), 2~95 (d,J•4.SHz), 3.11 

. _(d,J•4.5Hz).1 3.20. (.d,J•4.8Hz)_, 4.51 (t,J•12.~Hz), _,.4.55 · . 0.-· •• •· 

[ (t,.J-12.BH..i, 4 .93 (q:,~.;;, -~>,. s. 31 cq,J-7 .mi);• Ii .io .>" •;. 
~· : (it ;J-52, 5. 511z i , li.11 (tt ~-~2, 5. 311Z) ~ Ii. 7 ~-Ii. H. °(;.;j ;. :1: Ii&. 
r. (d,J•9Hz), 7.09 (d,J•9Hz), 7.28-7.45 (m), 7.61 (d,J•9Hz), " . ( :::~::~::~le llS . - .... -~. 

·,· .. 
I 

. . 
In.. the same manner as in Reference_ Example s,-·.startinq 

. ·from ·O .so· q of ( lS)_.:.L-[ ( 2R).-( 2~4-dif~uoraphenyl)-2~ 
·· ·oziranyl]ethanol ~d O .·~l q· of· 5-methyl-4-[4~(2,2,3,3-tetra-. .. . . -· •. . . . 

.'. ··:. :~Fir::~i~=~:;:;:~::::~:::~::;;:)-
i .. · 5.~ :· ... ··:i~4:..·[·4-(2,.2,3,3~tet~afluoropropozY)phenyl]-3(2H,4H)­

l,2,4-triazolone .was obtained as a colorless oil. 

l:a:-m (CDCl3°) S:.1.44 (3H,d,J•7.2H~), 2.11_(3H,s), 

2~87 '(1H,d,J•4.8Hz), 3.17 (lH,d,J•4.8Hz), 4.39 

(2H,t,J•ll.8Hz) 1 4.94 (1H,q,J•7.2Hz), 6.06. 

(1H,tt,J•53Hz,J•4.7Hz.)', 6.74-6.90 (2H,m), 7.02 
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.. ' .• 

(2l!,dt,J•9.2Bz,J•2.6Hz), 7.18 (2B,dt,J•9.2Hz,J•2.6Hz), 

7.28-7.43 (lB,m). 

-Reference· Example 116 

In the same manner as in Reference BzamP.la S, starting 

from 0.50 q of (1S)-l-[(2R)-(2,4-difluorophenyl)-2-

oxiranyl]ethallol and 0.58 q of S-methyl-4-(4-(l,l,2,2-

tetrafluoroethox.y) phenyl ]-3 ( 2B,_ 4B)-l, 2, 4-ttiazolone, 0. 46 . g 

of 2-[(1R,2S)-2-(2,4-<lifluo:rophenyl)-2,3-epoxy-l-methylpro­

pyl]-S-methyl-4-[4-(l,l,2,2-t~trafluoroethoxy)phenyl]-

3(2H,4B)-l,2,4-triazolone was obta.ined·as a colorless oil. 
. . 

1 . . . . 
B-NMR (CDCl3) S: 1.45 (3B,d,J•7Hz), 2.15 (~H,s), 2.~7 

. (lll,d,J=4.6Hz), 3.18 (iH,d,J•4 •. 6Hz)", ~.94. (1H,q1J•7Hz), S.94-
. . . . . . . .: 

. . ~ 

(1Hitt,J•S3Hz,J•2.6Hz), 6.1.4-6.90 (.2H,m)", 7.25-7.42 _(SH,m). 
. . . ... . .. 

Reference Example 117 

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

f·rom o. 7 o g of ( lS )-1-[ ( 2R )-( 2, 4-difluorophenyl) -2-

oxiranyl ]_ethanol and .. 0.62 q of 2-(4-~hloroph~yl)-5-methyl-

3(2H,4H)-l,2,4-triazolone, 0.28 q of 2-(4-chlorophenyl)-4-

' [ ( lR, 26.)-2- ( 2, 4-dif luorophenyl )-2, 3-epoxy-l-methylpropyl ]-. . 

· · . . 3.( l}-:-.1 ~ ~~ll.~triazolona WaS obt:ainad -aS a colorlasir oil. 

· ·· .. ··;; .. il:E.cCDC13'> s: i.ss CJH,d,J•1.2Hz), 2.24 C3H,s), 

2. 9 ;_ (&,°d,J~4·. 2Hz), 3 .16 ( 1H,d,J•4. 2Hz), 4. 81 ( lH,q, 

J=7.2Hz), 6.78-6.93 (2H,m), 7.30-7.46 (lH,m), 7.36 

(2H,d,J•9Hz), 7.90 (2H,d,J•9Hz). 

Reference Jxample 118 

In the same manner as in Reference Example s, starting 

from O.SO q of (1S)-l-[(2R)-(2,4-difluorophanyl)-2-
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. 
·~ozimnyl]athanol and o.s2. q o:f s-mathyl-2-(4-

.·, 

· ~fluo=mathoxiPhanyl>°-3 (.21r,4H)-l, 2,4-triaaolona, 0 :.13 q of 

~: ·.,. 4_~ (lll~ 2.s >-~-C ~ 14~fluor6ph~yl )-2·, ~-apo%y-1~me~ylp~- . 
( P!-i1-s-mathyl-2~c 4-trtflu~~thoxn>hanyl)-3(2H,.4H)-1,2, 4- · 
:·ii ".:":trlaz~l.one ~- obtA~ed .~ .a· colo~iasa viscous--~il.·. ··· .. <-.·· .. _ ....... · 

· ·lH-NMR. (cDcl.3) S: l.SS (3K,d.,J•7Hz), 2.24 (3K,s.), 2.92 ." 

'.-:, ·· (llr,d,J-4~) ~ · 3~16 (1H,d,J~4HZ), 4 ... a1· (ut,q,J•7Hz-) ,· s .• 78-

6.91 (2H,m), 7.25 (~~d,J•9Rz), 7.33-7 •. 44 (lll,m), 7.97 

~-. .. _ (2il;d,J.;.9Hz) ... : . 
. ··. . . 

·:. .· 

' . . .. · . 
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Worls,iM Bxgpla l 

A mixture of .300 mq of (21l,3S)-2-(2,4-difluorophanyl) . . . 

-3-mathyl.-2-[(lll-l,2,4-triazol-l-yl)methyl]~xirana and 2.77 

q of. l-phenyl-2-trimethylsilyloxyimidazole was stil:red. in an· 

~n atmosphere at 180°C for 4 hours. After cooling,. SO ml 

of chl.oroform and so· ml of water were added to the reaction 

. solution. The . separated aqueous la.yez: was further ... extracted.. .. : 

with 10 ml of chloroform. 'rhe organic extracts were com­

bined, washed with water and·witli saturatec:i aqueous solution 
.. 

of sodium chloride successively and dried over :magnesium 

sulfate. · '?he ~olvent was distilled off under reduced pres­

sm:e and.the·J:esidue wa8 pUrified:by silica qel. chroma.tap-· . . . . . . 

phy (eluate ; ethyl acetate:hezana • t:2.to. 1:1) to qiva .1·6·-. 
. . . : .. , .. . . . . . . . · .... · . 

. mq of 1-[ (lR1.2R).:.2--(2~4-difluorophanyl)-l-methyl-3- . 
. . 

(1H-1,2,4-triazol-1-yl)-2-trimethylsilyloxypropyl]-3-phenyl-

2(1H,3H)-imidazolone • 

. lH-mm 
0

(CDCl3) S: 0.28 (9H,s), 1.09 (3H,d,J•7Hz),. 4.35 

(lH,d,J•lSHz), 5.Q6 .tlH,q,J:•7Hz),. S.28 (lH,dd.,J•lS; 2Hz), 

5·.52 (lH, d,J•3.2Hz)", 6.71 (1H,d,J•3.2Hz),·6·.7S-6.91 (2H,m.), 

.7~25-7 •. 65. (6B,m), 7.67 (lH,s), 7.89 (lH,s). 

···~- soliiilon. o:f 118 m.q of the above com.pound in 6 ml 

of ~ofuran was added 77 mq ·of tetrahutylammcnium. 

fluoride trihydrate and the mixture was stirred at room. 

temperature for 30 minutes. 'rhe reaction solution was 

concentrated under reduced pressure. The residue was puri-

f.ied by silica gel chromatography (eluate ; ethyl 

acetate1hezane • 1:1 to 211) to qiva 83 me; of 1-[(1R,2R)-2-
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.. ( 2, 4-difluorophenyl )-2-hydroxy-l-methyl-

, 3-( lH-l, 2~4-t:iazol-l-yl)p:cpylJ-3-phanyl-2(lll,3H)-imidazo-· 

~ lone (Compound l.) as a white powder. 
i-:.·· 

l·: 

1H-HMR. (CDCi3) S: 1.21 (3H,d,J•7Hz), 4.20 (lB,d,J• 

14.4Hz), 4.95 (1H,q,J•7Hz), 5.11 (1H,d,J•l4.4Hz), S.64 (UI, 

s), 6.66 (l.R,d,J•3.2Hz), 6.73 (1B,d,J•3.2Hz), 6.75-6.87 (2H, 

m.), 7.40-7.69 (~H,m), 7.72 (lll,s), 7.86 (lH,s). 

IRV~ .cm-1: 1684, 1616, 1558, 1522, 1498, 1320. 

SIMS (m/z): 412 (M+H)+. 

Working Example 2 
. . 

~-[(1R,2R)-2-(2,4~Difluorophenyl)-2~hydroxy-l-

·methyl-3;..(1B-l,214-triazol-1-yl.)propyl]-3(4-trifluoromethyl.- · 
. . . , 

. . . 

phenyl)-2(1B,3H)-imidazolona ·(Compound' .1). ·. · · · 

. ·60t Sodium. hydride in .. oil (65 mq) was dispersed in 4 ml. 
. . 

of dimethylfomamide, to which 118 mq of 1,2,4-triazole was 

added.with ice.coolinq. The mixture was stirred at room 
. . . . 

temperature. for l~ minutes. · A solution· of 362 .mq of i..: ·,_ 

[ ( lR, 2S )-2-( 2, 4-difluorophenyl )-2, 3-epoxy-1-methylpropyl ]- . 

3-(4-trifluoromethylphenyl").;..2(1B,3B)-imiqa:&olone prepared in 

- Rm!····ib:ample .5 in 2 ml of dimethylfocmamfde was added 

anct .... -~. -~·· resul.ti.nq mixtw:e was. heated at S0°C for 5 how:s. 

After cooling, the reaction solution was fractionated after 

adding a·mJ. of cold water and 40 ml of ethyl acetate and the 

separated aqueous layer. was extracted w.i.th ethyl acetate 

twice. The ethyl acetate layers ware combined, washed with 

water and saturated aqueous solution of sodium chl.oride 
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~·:~;~~'i;;e~:,.ly, driSd over magnesium sulfate and distilled. oft 
·."!;·. • • • 

,· . ;~~'~;:;~m:ed pressure. 'J?he residue was pw:ified. by silica 

~:.~ic-~i;h,.. ( aluab. ; athTJ. acet&ta:hazana. • bl. ta 

~"ii'L tO a~yL ·ac~tate)' to qive 350 mq of the. compaund. l, aa a . 

. ··~te:p~ • 

. " .. -.111-m. (CDCl3) S: 1.21 (3H,d,J•7 .2Hz), '4.19. (1H,d,J::s . . . 

-14.~z), S.00 (1K,q,J•7.2Hz), 5.1.i (1H,d,J•l4 •. 2Kz), 5.46 .. . 
. . . 

(lH,a), 6.7L (1H,d,J•3.2Hz), 6.83 (1H,d,J•3.2Hz), 6.72-6.90 

(~_,m.), .7.40-7.56" (~~1m), 7.'J2 (2H,d,.J•8.4Hz)', 7 •. 75 (lH,a), 

. · 7 .83 (2H,d,J•8 .4HzJ, 7. 84 (lH,s) • 

. IR Y = Cm,-1:. 3~04~ 3383, 300.0, .. 1693, 1618, 1599, 

· . · "1524, · 1soo ~ 1429·, ·1327. 

Bl~t_al analysis fo~ C22H19P5N502 

Calcd=: .c 55.12~ H 3.78, N 14.61 
. . 

Pound:.·c· 54.81 1 .H 3.97, N 14.39 · 

Workina Examples 3-i9 

The foilowinq ccmpaunds ware abtained in accordance 
• I • • • • 

·~th the same .~er·as in working Example 2. 

War]dna Example 3 · ··c lit, a1-2-12, 4-01uuo:cophany11-2-hydroxy-1-

me ·., . ~~:(1H-1.,2,4-triaz~l-l-yl)propyl]-3-methyl-2(lH,3H)-
-_,.:~~· ... 

imi.dazolone (Compound~), colorless oil •. 

Yield: 88 mq (69t). 

~H-RMR .(CDCl3) S: 1.19 ( 3H,d,J•6. SHz), 3. 45 ( 3H, a), 
. . 

4.69 (1H,d,J•l4.4Hz), S.05 (1H,dd,J•l4.4, l.4Hz), S.34 (lH, 

q,J•6.8Hz), S.60 (lH,a), 6.55 (1H,d,J•l.6Hz), 6~64 

(1K,d,J•l.6Hz)i 6.70-6.88 (2H,m), 7.45-7.62 (lH,m), 7.70 
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(l.K,s)~ a.06 (lH,s). 

IRV ~t Cm.-1: 3113,. 1660, 1618, 1597, 1535. 

SIMS (m/z): 350 (K+S:)+. 

Working Example 4 

. l-[(1R,2R)-2-(2,4-D1fluorophenyl)-2-hydroxy-l­

methyl-3-(1H-l,2,4-triazol-l-yl)propyl]-3-(4-fluorophenyl) 

-2(1H,3H)-imidazolone (C~ound ,!.), colorless powder. 

Yiel~: 971 ~ (74')· 

~H-NMR (CDCl3) S: 1.20 (3H,d,J=7Hz)~· 4.20 (lH,d,J•· 
. . .. 

14.2Hz), 4.95 (lH,.q,J•7Bz)", S_.l.O (l~,d,J•l4 •. 2Hz), 5.58 (lll, 

br), ·,6.60 · (1H;d;J-~.2Kz)~ 6·.74 (lll,d,.J•3.2Hz), 6.70~6.8.8 .. 
. . 

· ·c211,m); 7.05;..7~20 (2H,m), 7.:40-7.65 (3H,m),· 7.o73 (lll,"s), C• 

. 7 .·es· clli,s). _._. .·.. · · 

IRV·=· cm-1: 3147, 3126, 1687, 1618, 1599, 1513~ 
. . . 

s·IMS (m/ z) : 430 (M+H) + 

. . 20 
_[ale.· -24.8° (c•O.~, methanol) 

Working Example 5 

· l-[(llt~2R}-2-(2,4-D1fluorophenyl)~2-hydroxy-1-methyl-
· .. -..;. ... -.. . 

.. · .. 3"".~·2; 4-t:d.azol-l-yl lP=Prl J.-3-( 2, 4-dJ.fluorophenyl )-

: 2( ... - .. -!midazolone · (.Compou.Jid ~), colorless powdery crys-
.. -~ ~ .. :-·: 

tals. 

Yield: 416.mg (66,), 

m.p. 134-136°C. 

lJi-NHR . (CDCl3). 8: 1. 21 ( 3H,d,J•7Bz), 4 .19 ( lll,d,J• 

14.4Hz), 4.95 (1B,q,J•7Hz), s.11 (1H,d,J•l4.4Hz), 5.52 (lH, 

..... ·=·· ...... .,. 



br), 6.52 (lH,t,J•2.6Hz), 6.70-6~86 (JH,m), 6.92-7.06 

(2H,m), 7.40-7.68 (2H,m), 7.74. (lll,s), 7.85 (lB,s). · 

IR.v ~ cm-1 : 1693, 1614, 1515, i42a, 12&9, 1248. 

Wor)Jpq l!NP'Ple 6 

2-[(·1ll,2R)-2-(2,4-Difluor6phenyl)-2-hydrcxy-l-methyl-3-

· clll-l,2,4~tria10l-l-yl)propyl]-4-(4-fluorophenyl):..3 

(21!,41l)•b:iazolone. (Compound iJ1· colorless powder. 

Yield: 532 mg (S3t). 

·. 1H-NMR (CDCl.3) S: i.30 (3B,diJ=7Hz), ·4.35. (lH,d,J• 

· ~4.2Hz);..-s.01 (lll,d,J•l4.2Hz),. s:oa -~(llt,q,J=7Hz), 5.44 (lll, 
•. . . 

s), 6 .. ·12~6~9·a.·c:2~,m)1 1~12..;.7~31 (m,m), 7.48~7.65. _(3B,m); · 
. - . . . . .. 

7.69 {lll;s), ·1.76 .(lll,Ei)t· 7.94 fll,s)~ 
.... 

'm v = cm~·lr·3420i 3130,. 30001 1703 I 1620·,· 1599 • 

SIMS. (m/z) :_ 431 (M+H)+ 

Elemental analysis for C20H17F3N502.H20 

calcd: c 53~57, B 4.27, N 18.74 

Found: C 53.95; B-4.14~ N 18.45 

Working Example 7 
. 

.. 
--~ . 

. . 1-[ (µt,2R).~2-(2,4-Dif.}.~rophenyl)-2-hydroxy-l-

: ~~i!~~::~:=~~:::~~::~~:::::-::::~yl)-
0Y!eld1 663 mg (90t). . 

lB-NMll (CDCl3)_ 8: 1.21 (3B,d,J•7.2Bz), 3.83 (3H,s), 

4.21. (lll,cl,J•l4.2Bz), 4.92 '(1B,q,J•7 .2Bz), 5.09 (lB,d,J• 

14-.2Bz), 5.7i" (lB,br), 6.58 (ll!~d,J•3.2Hz), 6.68 (lB,d,J• 
. . 

3.Dz), 6.70-6.88 (2B,m), 6.97 (2B,d,J•9Hz), 1.40.;.1·.so (lH, 
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.IL),· 7.50 (2H,d,J•9Hz), 7.72 (lH,s), _7.88 (lH,s). 

.:~ .J =. ~-l: ~500,. 3120, 3000, 1680, 1614, 1516. 

SIKS °cmlz): 442 (X+H)+ 

WgrJsinq lpmple 8 

2-[ ( ~r"2Rl-2-( 2 ,.4-Difluorophenyl) ~2-hydroxy-l-methyl-3 

-(llr~~,2,4-triazol-l-yl)propyl]-4~(4-methcxyphenyl)-3-

(211,4ll)-l,2,4-triazcione "(Compound .B.l, colorless powder. 

Yield: 672 mg (65') •.. 

111-mm:_ (CDCl~):.S:· 1~29 (3H,d,J•7Hz); 3.85 (3H,s)·, 4.35 

(1H,d,J•l4~4Hz), 5.02.(1H,d,J•l4.4Hz), 5.08 (1B,q,J•7Bz), 

. 5.56 (lH,a), _6.71-6.89 (2B,m), 7.0l _(2ll,d,J•9Bz), 7.45 (211, 
. . . . 

. - .. 
. d,·J·9~:), 7.50-1·.54 (lll,m), 7.67 (1B,s)·1 7.73 (lB,s), 7.9~_·_. ·· 

· t·· . (~,a) •. 
µ' 

'.'· • · • I Dr 1 Ill v max cm- : 3500, 3120, 3080, 1693, 16-20, 1562, 
:: .. 
!" 

. l 

~: 
; 

1516. 

·sIMS (~z).: ·443 (M+H)+ 
.. . 

· ~lemental an~lysis f_or C21H20F2N503.H20 

_calcd: c· 54.1s;11 4.82, N 18.25 
.. . 

.. _· ~qun~h C~S4.86,. B 4.64, N 18.06 

.. · ~~-~~~~~~... . . . . 

e 
.. 

. _ ·· .. ~( ( ll,. 2R )-2- ( 2, 4-Difluorophenyl )-2-hydroxy-l-mathyl-3-
· <· .1'.: ;_ . . . . 

(l.B:-l,2,4-tl:iazol-l-yl)propyl]-3-(4-trifluoromethoxy-

phenyl)-2(1H,3ll)-im.idazolone (Compound ,i), colorless powder. 

· Yield: 500 mg,. 71'. 

111-mm (CDCl3) 81 1.20 ('3H,d,J•7Hz), 4.19 (lH,d,J• 

14.4Bz), 4.97 (1B,q,J•7Bz), 5.10 (1B,d,J•l4.4Hz), 5.51 (lB, 
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br), 6.39 (1B,d,J•3.2Bz), 6.64 (lB,d,J•3.2Hz)", 6.70-6.86 

(2K,m), 7.31 (2B,d,J•9Hz), 7.38-7.54 (lH,m), 7.69 (2B,d,J• 

9Hz) I 7 .74 (lH,s) I 7 .84 (lH,s). 

IR v!:i cm-1: 1691, 1620, 1599, 1514, 1427, 1252. 

Workina Example 10 · 

~-[(1R,2R)-2-(2,4-Difluorophenyl)-2-hydroxy-l-methyl-
. . . 

3-( iH-1, 2, 4-triazol-l-yl) propyl J-4.-( 4-trifluoromethylphenyl )-

3 { 2H, 4H)-l, 2, 4-triazolone (Compound .!.Q.), colorless powder. 

Yield: 42a· mq {42t). · 
. . 

lH-NMR (CDCl3) S:. i.-31 (3~1d,J=7 .OHz), 4.38 (lH,d,J=:s 

lSHz),· S.03 (lH,d,J•lSHz), S.09 (lH,q,J•7 •. 0Hz),.5.35 . . . . 
·-

( lH, br), 6.--,6-6.86 (2B,m), i~so-7.62 (lH,m), 7.66-7.84 (SH, 

. m), .7 .87 (111,s), 7.9~ (lH,s) •. · .... .~. -~ 

Working Example 11 . 

·. 4-[ (1R,2R)-2-(2,4-oi·fluorophenyl)-2-hydroxy-1-. . . . . . 

methyl-3~(1H-1;2,4-triazol-l-yl)propyl]-Z-(4-trifluorometh­

ylphenyl)-3(2H~4H)-1,2,4-triazol~ne (Compound 11), white 

powder. 

lield~ 304 mq (24t). · 

· · ·· :. 1Jl~E (CDCl3) S: 1. 24 ( 3H,d,J=7. 2Hz), 4 .15 ( lH,d,J= 

· · u._.& .. 97 (111,dq,J•1.2, 1.411z1, s.os (1H,q,J•l4Hzl, s.s6 
(1H,d;J•l.4Hz), 6.76-6.91 (2H,m), 1·.38-7·.59 (lH,m), ·7.72 

(2H,d,J•8.6Hz), 7.77 (lH,s), 7.80 (lH,s), 8.00 (lH,s), 8.20 

(2B,d,J• 8.6Hz). 

: .IRV= cm-1: 3106, 1701, 1618, 1597, 1568, 1520. 

WorJsinq gample 12 
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2-[(1R,2R)-2-{2,4-Difluorophenyl)-2-hydroxy-l-methyl-3-· 

(lH-L,2,4-triazol-l-yl)propyl]-4-(4-trifluoromethoxy­

philnyl)-3(2B~4B)-l,2,4-triazolone (Compound l1,), colorless· 

powder • 

. Yield: 790 mq (47'). 

ls-NMR (CDCl3) S: l.31 (3B,d,J=7Hz), 4.37 (~,drJ= 

14;2Bz), 5.03 (1B,d,J=l4.2Bz), 5.09 (1H,q,J•7Bz), 5.41 (lB, 

·s), 6.76-6.90 (2H,m), 7.38 (2B,d,J=9Rz), 7.51-7.64 (lB,:m), 

7.65 _"(2B,d,.J•9Hz),· 7_.70 (l~,s), 7.81 (lH,s), 7 .• 9_4 (lB,~)·. 
. . . . .. 

IR. V =. cm-1: 1711, 1620, 1562, 1516, 1500, 1427,· 

1259, .. 1209 •. 

Working Example 13 · .. ~ ... 

. i-.c ( lR, 2R)-2-( 2, 4-Difluo~phenyl )-.2-hJdroxy-l-methyl-
. . . . . '•····· .. 

3-( lll-1, 2, 4-triazol-1-yl)propyl]-3-( 4-isoprepylphenyl) ~~- ·. 
. ; . . ... .. :" ~-... . ;. ' 

2 ( lH, 3H)-imidazolone (Com.pound lll , colorless powder. . 
. ... . . - ... ~ --

Yield: 200 :mq (84%). 
. . . 

lH.-M (CDCl3) S: 1.21 (3H,d,J=7Hz), 1.26 (6H,d,J= 
. . 

6. SH~'), 2 .• 94 ( lB,q, 6 .. 8Hz)., 4 .19 ( 1H,d,J•l4Bz), 4. 92 ( lH,m), 
. . . 

5. 09 "( 1H,d,J•14Hz), 5. 6-S ~ 8 (lB.~br), · 6. 62 ( 1B,d~J~3. 2Bz) 1· · 

6.7-6.9 (2B,m), 7.30 (2B,d,J~8.6Hz), 

(2H,d,J=8.4Bz), 7.71 (lH,sj,. 7.87 (lH, 

Working Example 14 

2-[(1R,2R)-2-(2,4-Difluorophenyl)-2-hydroxy-1-methyl-

3-(l.K-1,2,4-triazol-l-yl)propyl]-4-(2,4-ditluorophanyl)-

3(2lt,4H)-l,2,4-triazolone (Compound li), colorless cryataia·: 

m.p. 111-113°c. 
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Yield·1 660 mq (47') •. 

ls-mm (CDCl3) s: l ._32 ( 3H,d,J•7Hz), 4. 36 ( lR,d,J• 
!I, i: 

_:·~:~4Bs), 5.04 (lH,d,J•l4.4Hz), 5.07 (1H,q,J•7Hz), S.73 (lR,. 

:8 ), &.74-6.88 (2H,m), 7.00-7.14 (2H,m), 7.50-7.75 (2H,m), 
. ·.~ . . 

(lH;,s), 7.73 (1H,d,J•2.4Hz), ·7.95 (lH,s). 

m .J = . cm-1: 1.711, 1614, 1554, 1515, 1500, 1439, 

.~ ~ 1333, 1Z73. 

, _ _-:_..working Example 1s 
. . 

4-[ ( 1R,·2R)-2-( 2, 4-Difluorophenyl )-2-hydroxy-l-methyl-3-

. (1H-l,2,4-triazol-l-yl)propyl]-2-(4-fluorophen:y-l)-3(2H,4R)"­

.1, 2; 4-tri.azolone · ( C~ound ll>', . coloriess· powder. 

Yield:.545 mg (SSt)~ · 
.. , .. 

. .. _: 1H-lnm_ .. (CDC13°> S: 1~23· (3H,d,J•7~·2Bz),. 4.15 .. (µl,d,J• 

. 14·.2b) ;:· 4~·95 (1H1dq~J•7 ~2, 1.~Hz), 5.08. (1R,d,J•l4.2Hz) ~ 

s~s6 (1H,C'.l,J•l.6Bz), ~.78-6.91 (2H,m), 7.14 (2H,t,J•9.4Bz), 

7.39-7.62 (lH,m), 1.11 (lH,s), 7.80 (lH,s), 7.95 (lH,s), 

7.99 (~,dd,J•9.4~ 4.SHz). 

~ V =. cm-1: 3093, .l691, 1620, 1599, 1566, 1512. Worl hnmnl& 16 · · . -Hi~ . ..;... -=er &s in WO:c!tinq Example 2, reactJ.~ 
was ·c:Oiiducted using an about 1:1 mixture of 2-[(1R,2S)-2-

(2,4-d.ifluorophenyl)-2,3-epoxy-1-methylpropyl]-4-(4-isopro­

pylphenyl)-3(2H,4H)-l,2,4-triazolone and 
..... ····• .... 

(1R)-l-[(2R)~~~(2,4-difluorophenyl)-2-oxiranyl ethanol 

obtained ·in RefeJ:ence Example 20 to give 2-[(1R,2R)-2-(2,4-

c:lifluorophenyl)-2-hydroxy-l-methyl-3-(Ul-1,2,4-tr1azol-1-- . 
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yl)pJ:Opyl]-4-(4-1sop~opylphenyl)-3(2H,4H)-l,2,4-triazolona 

(Compound .ll.) as a colorless powder. . . . . . . 

lH-RHR (CDCl3) 8: 1.28 (6H,d,J•6.8Hz), l.30 (3&,d,J• 
.· . . 

7Hz), ·2·.97 (1H,q,J•6.8Hzj, 4.35 (lH,d,J•l4Hz), 5.03 (lH,d,J• 

l4Hz), S.10 (lH,q,J•7Hz), S.SS (lH,s), 6.76-6.87 (2H,m), 

7.37 (2H,d,J•8.8Hz), 7.47 (2H,diJ=8.8Hz), 7.50-7.62 (lH,m), 

7.68 (lH,s), 7.77' (lH.,s),.7.96 (lH,s)". · 

El~ental~analysis for C23H24F2N&02 

.calcd:.· ~ 60.78, H S."32, H 18.49 

Found: C 60.48, H S.49, N 18.32 

Working Examp1a·17 

· l-["(1R,.2R.)-2-(2,4..;.Difluorophenyl)-2-hjdroxy-l- :=-

~--. · · methyl-3-( lH-l,-2, 4-tria~ol:..~-yi)propyl]-4-(.4.::.trifluoro-t'. . . . . . . . . 
' mathylphenyl)-S(ll,4H)-tetrazolone (C0mpound li), colorless 

' " 

powder. 
... 

l". Yield: 21' 

·- : .. 

lH-~ (CDCl3.) 6: 1.47 (3H,d,_J~7.2Hz); 4.36 (lH,d,J• 
. . . 

14. 2Hz), S. 08 (_1H,d,J=_l4. 2Hz), 5~10 ( lH,q,J=7. 2Hz), 5 .47 
.. 

(lH,s), 6.74-6.91 (2H,m), 7.S0-7.6_8 (_lH,m), 7.73 (lH,~), 

- 7_-9sJ•8.8Bz), 7 .91 (lB;s), 8.18 (2H,d,J•8.8Hz) • 

... · .' . tal analysis for C20H15F5N702 ... . .·~·:•.· . . . . . 

. c&icdr C 49.90, H 3.35, N 20.37 

Found: c 49.64, H 3.35, .N 20.22 

Wor]dna Example 18 

. 1~[(1R,2R.)-2-(2,4-Difluorophenyl)-2-hydroxy-l­

mathyl-3-.( lll-l,2,4-triazol-l-yl)propyl]-3-[ 4-( 2, 2, 3, 3-. . -
tatrafluoropropoxy)phanyl]-2(1H,3H)-imidazolona (Compound 
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. 11), colorless powder~ 

Yield: 79,. 

ls-RMR (CDCl3) S: 1.20 (3B,d,J•7Hz), 4.20 (lH,d,J• 
.. 

14Bz); 4.37 (~1t,J•l2Hz), 4-.94 "(1H,q,J•7Hz), S.09. (lH,d,J• 

14~z), 5_.55-5_.74 (lH,br),.6.06 (lH,tt,~·s, 53Hz), 6.59 

(iH,d,J•3Hz), 6. 72 (1H,d,J•3Hz), .6. 74-6. 85 (2H,m) ,· 7 .Ol · 

(2H,d,J• 9Hz), 7·.42-7 .SS· (lB,m), 7 .58 (2H,d,J=9Hz) ~ 7. 73 

(lH,s)_, 7.86 (lB,s). 

m.p. 124.~~125~S 0c. 

Elemental analysis for C24H21F6N503· 

Calcd: C 53.24,_H 3.91, N 12.93 

Found: c. 53._12, H 4 •. 19, N· 12~76 . 
. ... 

. 20 ··.· .. 
[a]D · -1_7 .9° .(c=0 .• 3, methanol) 

Working Example ·19· 

· 2-[ (1R,2R)-2-(2,.4-Difluorophenyl)-2-hydroxy-l­

methyl-3-(1H-l,2,4-triazol-l-yl)propyl]-4-[4-(4-benzyl-l­

piperazinyl)phenyl]~3(2H,4H)-l,2,4-triazolone (Compound 21); 
. . . 

colorless powder • 

. : .... ~ieldr 59t. 

4 •• t:s<::~:J::.~~::,c:~~:·~::::: :::: (4H,t,J• 

(lH,d,J= 

l4.2Hz), 5.01 (l.H,d,J•l4.2Hz), 5.08 (1H,q,J•7Hz), 5.60 (lH, 

s), 6.72-6.91 (2H,m), 6.98 (2H,d,J•9Hz), 7.23-7.45 (7H,m), 

·7.45-7.62 (lH,m), 7.66 (lB,a); 7.71 (lH,a), 7.96 (lH,s). 

Elemental analysis for C31H32F2Ns02.0.SH20 

C&lcd: C 62.51, H 5.58, N 18.81 
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. !'ound: C 62.28, H 5.44, N 18.56 

Wortsjpcj ·1pmp1a 20 . 

. · ... 4.;:[4~(4-Acetyl~l-piparazinyl)phenyl]-2-[. (lR,2R)-

2~ .. < 2, 4-difluorophanyl )-2.-hyd:roxy-1-mathy~-3-( lH-1, 2, 4:- . 

· .triazol-l-yl )propyl ]-3( 2H, 4H)-l, 2, 4-triazolone (Compound 

li) ~ 
.To a solution of 170 mq of compound ll in 20 ml of 

ethanol was added .20· mg of l.Ot Pd-C and ~e mixtur~ was 
. . 

.stirred at. :room tempe:r~ture in a h.yd:roqen st:reani for 9·. 
. . 

hours. ·The catalyst Was filtered off and washed with 5 ml 

of ethanol.· The filtrate and ·the washing we:re ·combiried and 

COnf:m:itrated.· under :r8duc~ pressure to give 144. mq. 0£. 2-· ,· .. 
. .• . . . 

. ; . . . . .; 

[ ( lR~ 2R)-2~.< 2 ~ 4~fluo~ophevl )-2-hyd:roxy-l~methyl-3-( lll- . 

1, 2, •-triazol-1-yl) propyl 3 ..:4-c 4-c 1-piperazinyl) phenyl.·]-
. . . . 

.3(2H,4H)-l,2,4-triazolone (Compound 22) as a pale yellow 

oil • 

. -ro a solution of 144 mg of the compound ll in 20 ml of 

methylene .. chloride we:re added O. 044 ml of t:riethyiamine at ··.· 
. . . . 

0°C an~ than o.o~omi of acetic anhydride and the :resulting . 

·mixture~. : .. stin:8d to:r .1 hou:r. •·.'rhe :reaction. solution. Wa.s ~· . . . 

1 ::J»tt::v:;, s::rz::qua::::u::::u:7: 
fate and concentrated unde:r :reduced p:ressu:re. 'rhe concen­

trate was purified by silica gel ch:romatoq:raphy (eluate ; 

ethyl acetate to ethyl acetate:methanol • 10:1) to give BO 

mq ot the compound ll ~· a pale yellow powde:r • 

. lH-NMR (CDCl3) 81 1.29 (3H,d,J•7Hz), 2.16 (3H,s), 

. . ~ 
..... _ _. ... · ... .-
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3.15-3.35 (4H,m), 3.59-3.8~ (4H,m.), 4.35 (llt,_d,J•l4-.4Hz), 

s.01 (lll,d,J•l4.4Hz), s.oa (lH,_q,J•7Bz), s.s1 (lH,s),~ 6.75-

6.90 (211,m) t 7 .Ql (2K,d·,J•9Hz) I 7 .44 (2H,d,J•9Hz) t 7 .49-7 .67 

:cur,m.), 7.&s (lll,s), 7.73 (l.K,s), .. 7 •. ~8 (lH,a). 

Blemental analysis for c 25B2sr2R903.l.SB20 

cal.Cd: C 55~20, B 5.52, H 19.81 

round: c SS.SS, H s.22, N 19.77 

Workina Examples 21-50 

'?he fallowing compounds were·obtained in accordance 

:~',·),t~ .the same manner as. in Workinq Example 2 • 

. 

>:.~-( ( lR, 2R )-2-( 2 ,4-Difluarophenyl )-2"'."hydroxy~l-

\3-( iH-1, 2, 4-triazal~l-yl) propyl ]-4-[ 4-[ 4- ( 4-methoxy~. 
~·-~ . ·ts · , 
: . .ii..l~piperazinyl]phenyl]-3( 2K, 4B)-l, 2,.4-triazolone 

.-r. · li) , colorless prisms • 

S: 1.29 (3H,d,J•7Hz), 3.18-3.30 (4B,m), 

( 3B,s°), 4 .·35 (1H,d.,J•l4. 4Hz), S. Ol 

. f.'S.99_ (1H~q,J•7Bz), S.59 "(lH,s),. 6.72..:.6.90 

y:%d,~•9. 2Bz), 6. 97 ( 2H,d,J•9. 2Bz), 7 ~ 06 ( 2H, 
~~:; . 

7.S0-7.66 (lB,m), 7.68 (lB, 

sn:f7:z~,;);,,,,. .. . 
Elemental.·· .... ,;,~···,;, ~is for C31H32F2N903 

. ·. . .. '.'~t~.~;t". ;_:,: 

Calcd: c 6~.~~~.:B 5.Js, N 18.59 . ,. ::.-·· .. -:"-:· . 
-·~-=-~-· 

Found: C 61.45, II 5.37, N ia.29· 

Working hampla 22 
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2-((1R,2R)-2-(2,4-Difluorophenyl)-2-hydroxy-l-
. . 

. methyl-3-(1H-l,2,4-triazol-l-yl)propyl]~4-(3-trifluorometh-

ylphanyl)-3(2ll,4B)-l,2,4-triazolone (Compound~), colorless 

·powder •. 

Yield 30t. 

lx-mm (CDCl3) 6: 1.32 (3B,d,J=-7.0Bz), 4.36· (lH,d,J• 

14.6Bz),· 5.04 (1H,d,J•l4.6llz), 5.09 (1B,q,J•7.0Bz), 5.36 

(lB,s), 6.76-6.86 (2R,m), 1.s-1.1· (4B,m), 7.78-7.90 (2R,m),·. 

7.86 (l.B,s), 7.93 (lH,s). 

Elemental analysis for C21H17F5N&02. 

cal.cd: .C 52.50, H 3.57, .N 17 .4!J 

Found.: c 52.~4, a. 3.7~,.:-N 17.15 
. . 

· Working Example 23 · 
,, . 

.. ? 
. . -. . -'!:· . 

:. • .e-, . l-[(1R,2R)-2-(2,4-Difluorophenyl)-2-hydi:oxy-l- . 

methyl-3-(1R-l,2,4-triazol-l~yl)propyl]-4-(4-fluor~­

phenyl)-5(1H,4H)-tetrazolone "(Compound 26), colorless ·pow-

der. . .. _ 

Yield s1•. . .... 
1H-NMR. ( CDCl3) . S: 1. 46 ( 3B,d,J•7. 2Hz), 4 •. 35 ( lH,d,~-. .. ,;· . 

~4.4Hz)f s.pe (~,d,J•l4.4Hz), s.10. (1H,q,J•7 .2Hz), s.s.9~J·.-·· 

:~·-';:~:;:~ 7 '.::·:~~.:;·:s:~~·::a'.::·;:~.:;~0-1. 68 11a, · 

Elemental .. analysis for C19H15F3N702. H20 

Calcd: 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-Difluorophenyl)-2-hydroxy-l-
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. . 
h :methyl-3-(lll~l,2;4-triaz~l-~-yl)p:copyl]-4-(4-pyridyl)-
:,• 3(21r,4B)-1·,2;4-triazolo~·. (C.unci lz) ;. colorless. poWder •. . . 

.. _Yield 41.t" ~ . · . . . - . . . .. . ~: . . . . . .. : ... · ..... -~. . . . ·1 ... '· .. " . .. . ... ·. .·. . ·. -. . " . . "· . . · ·· ... a;.;.mm. ·cCI>C.1.3 ) s: .. i.36 ·c3ir,d,~~1·:2Jlz>; '--:~7 .c~,.d,.J~ :.:.<· 
.. l4.2ltz) ~. s·.01. (lJl,d.~~~i4.mz.j I 5:.07. (~,q,.J•7 ~lb);· ~·~~1. .. :~.~.~:' 

' 

(lli,~), 6· •. 74-6.90 (2R~m) '· 7 ~50-7 .65. (I.R,m), 7 .67 (llt,s), 
. " 

7.6·9. (llt,s), 7.70(lll,s),-·7.93 (~,~·,J•S.8Hz),. 8.75·· 

( 2H,d,~=5 .Sliz). 

El.emental analysis f.or .c1 9H17P2N702.l•SH20" 

calcd: · c s1.02,· H 4.58, N 22.26 

·Pound:·C 51.47, H 4.24,·N 22.48 

· · Working Example 25 · 
:-

. 2~.~ (1R,2R)-2~(~,4.~01£1~o~ph~y1).;.~-~ydroxy-i-methy1:..3_ · 
. . . . 
( lll-1, 2..' 4~~~zol-l-yl )propyl ]-4-( 4-pyrimidinyl)-3 ( 2K, ~ll)-

1, 2, 4-triazolone (Compound .a!l.) 1 colo~less powder. 
Yield. lOt. 

l!l-~."ccocl.3) S: 1.41. (3H,d,J•6.6Hz), 4.32 (lll,d,J• 
. . .. ,• 

ll.6Hz), 4.78 (1H,q,J•6:.6Hz), .4.90 (lH,d.,J•ll.&Hz),. S.41 
(l~,s), 6.70-6.92 (2H,m)°,. 7.44 (llf,s)", 7.89 (1H,dd,~•5.6Hz, 

·1·.2Bz),. .7_.85-8."06 (lH,m), 8.15 (·lH,~), 8~.90 (1H,d,J•5.6Hz), .... ···,;,:·.",.. . 

. 9 .10-·· .. · "~a;J-1: 2~z > , 9' ~ 2& c lll, s >· •· 
~ . . . . . .. 

:i:al analyais for ~1sH15P2N902.0.SH20 
C&lcd: C 51.06, H 4.05, ·N 26.47 

Pound: c 50.70, H 3.71, N 26.62 

worldnq 'P1!!Rle 26 

"2-"c(lll,2R)-2-(2,4-Difluorophenyl)-2-hydl:axy-l-mathyl-3-
(lll-l,2~4-triazol-l-yl)prc:»pyl.]-4-(2,2,2-tritluoraethyl)-
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'~',ui"-1,2,4-triazolone (Compolind .ll), colorless powder·. 
·-:~~t~::::'._.. . . ... 

:;t>Tield 53t 
. '·?:. ~~~-:· .. -~:· 

i~a;..mm. cCI>Ci3 > s: i.2s C3H,d,J•7 .2Hz), 4-.2s ClH,d,J•. 
. li~-· .· :-

< ··~·;·~,-; 4;32 (D,dq,J•l.&Hz,J•S.&Hz), ·s.oo (1H,q,J•7.2Hs), 
. ·..• : . ·~·.. . . . . . . . . . 

. . : .~·;. :·~~4:.· ..:·.~~-: . ... ~: ., 
};$;~~:~2.·,·(1B,d,J•14.5Hz), 5.29 (llt,s), 6.72-6.88 (2H,m), 7·.49_ 

~::. ;-r-~_~i~:~>~ .: ~.. .· · 
·_,:::1i$O .(1H,m), 7.63 (lB,s), 7.70 (lH,s), 7.93 (lH,s). · 

· .. ~ ·. :,. .. ~ ··<:·<~~·/~;:.:: ... -~~:· .. : . . . . . . . . . . 
:.·,-·<.'."(·'·.:: '!he abcwe compound was t:eated. with 4N hydrochloric · 

. = .. ·.• .• 

· ac.1.d-ethyl. acetate· solution to give the hydrochloride as a 

·C:oio~l~sa poWder. 

m.vc.-1 ··c~>= 1116, 1100, 1ss9,· 1&52, 161s, .1560, 

1s·os. · 
Working Example 27 . ' 

·2-[(lll,2R)-2-(2,4-Dif1Uc~phenyl)-2-hydrcxy-1-

:. methyl-3-(lH-1,2,4-~iazol-l-yl)propyl]-4·-[4-(2,2,·l,3- · 
. . 

tetrafluoropropoxy)phenyl]-3(2H,4H)-l,2,4-triazolone (Com-

pound. J.Q.)-, ·colorless crystalline powder. 

Y;eld 63~ 

•~P.• 150~151°C ·(isopropyl ether)~ 

Dr 1 . . : . 
. IRV~ cm- : 1716, .. 1697, 1618, 1558, 1517~· 1506. 

I .-· (Cocl.3) S: ·1:30 (.3H,d,j•7Hz), 4.37 (lH,d,J• 

lSHz .. -. :~:4o <2H,tt.,J•ll.8Hz,.l.4Hz), 5~02 (lH,d,J•lSHz), 5.47 
-~-- ~!· -~ • . 

(lH,s), 5.09 (1B,q,J•7Hz), 6.07 (1H,tt,J•S3Hz,J•4.8Hz), 

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 (lH,m), 7.69 (lH,s), 7.75 (lH,s), 

7 .95 (lH,s). 

Elemental analysis for C23H20P&N503 

Calcds C S0.93, H 3.72, N 15.49 
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••• ~:· ... ;.it<" 

·.•· 

· W~r.Js1pq b,Jl!!!ia as.· 
·2-C(ll,D)~2-(2~4-DUluoJ:Ophenyl)-2:-hydrozy-l.-methyl.- ·. 

3~(llt-1,2,4~trhzo1~1-:ri.)p~ll-4._(_2-trifl~a:z:cmetliy1-. 
phenyl) ~3 ( 2K, 4H):_;i, 2_, 4-triaz.ol~~~ 'c Compouncf .ll) , colorless 

powder.· 

: Yield ·2st. 

· 1H-NMR (CDCl3) S: 1 .• 32 (3H,d,J•7~~), 4.29 . (lH,d,J• 

·14.2Hz),. 5.06 (~1d,J•l4.2Hz)~ s:o1 (~~q,J•7Hz); 5.41 (lH, 

I ... ~l r _6 • 74""'.6 .86 "(2HrDl) r 7 .48-7 .60 (3H,Dl)r 7.63-7 .90 . (3H,Dl), ·. · 

i . 7.70 (lH,a),, 7.97_ "(lH~·~.>'· . · .· _ ·· · 
-: . . 

·'.~ Bl~tal ana·lysis. ·for. c2i~17!f'sN602 ·. . . 

calcd:. C 52·~·50., .H 3.57,.'.H 17.49 ,:· : ... 
. .•. . . •. .. . . . . .. 

. . . 

l!'ound: C 52.32, H 3 .• 76,· H·17~35 

~Il_(S. (m/z): 481 (M+H)+. 

Working Example 29 ·. 

2-[(1R,2R)-2-(2,4-Difluoraph~yl)-2~hydroxy- .... 
. . 

1-Diethyl-3-( lH-11'2, 4 .... triazol-1-yl) prapyl ]-4-( 4-isopropoxy""'. 

· phenyl)-3(2H,4H)•l,2,4-triazolone (Compound .la,), colorless 

..... -~ld SO•·· 
·~-~--...... : 

~.j. . . 

·1a.;..mm. (~13) S: 1.29 (3H,d,J•7..0Hz)', 1.36 (6H,d,J• 

6Hz), 4.35 {1H,d,J•l4.2Hz), 4.58 (1H,septet,J•6Hz), 5.02 

(lH,d,J•l4.2Hz), s.oa (1R,q,·J·7Hz), s.s1 (lH,s), 6.72-6.89 

(2H,m), 6.99 (2H~d,J•9Bz), 7.42 ·(2B,d,.J•9Bz), 7.47-7.63 

(lH,m), 7.67 (lH,s), 7.72 (lH,s), 7.96· (lH,a). 

Elemental analysis.for C23H24F2N503.H20 
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calcd:. c 56.55, H S.36~ H 17.20 

. round: c 56 .36 ,. l! s .is·, ."N 17 .26 

Workin(r Bxample 30 · · 
. . . . 

:• . .. 

_[ 

. . . 
2-t (lll,2R)-2-(2.,4-Difluo:ophanyl)-2~hyd:ozr- :. · 

. . . ... 

i.:.methyl-3-( l.R-l, 2, 4-triazol-l-yl) prapyL]·-4~ ( 3-methy~- · ·· · . 

. butyl)-3(2B,4H)-l,2,4-triazolcne· (Ccm.pound·ll), colorless·.: 
. . . .. ·. 

oil. 

Yield. 53t. . . 

_111-NHR (CDCl3) 8: 0.99 (6H,d,J=!i6.2Hz), l.23·_··(~H,~,-J•. ~ 

. · . ·. 6. SRz.),. 1 !5&-1. so·.( 3H;m), .3. 72 ( 2H,t,J•7. 2Hz)·,_. 4. 20. (ur,d._,J• · .. 
. . . . . . 

\ 
!• 

' 

I 
! 

...... 
: . .. l4.2Hz), .4.9~ (.1H,d,J•l4.2Bz), s .. 02 (IH,q1J•6.8Bz-}"1.5.63J ···.·" 

.. . . . .. ·. , ..... -t ·. 
(lB,s),. 6. 72-6.90 (2H~m), 7 .45-! !62 · (llt,m), 7 .·so :cl.H,aj_~ ~,t--··_:: ·· ·. 

·7.67 _(l.K,s)r 7.9~ (lH,s) •. · 

SIMS (m/z): 407 (K+H)+ 

... : ... 

working Example 31 

2-[(1R,2R)-2-(2,4-Difluorophenyl)-2-hydroxy-1-methyl-. 

3-{lK-l,2,4-triazol-l-yl)propyl]-4-[4-(l,l,2,2-tetrafluoro­

ethoxy)phenyl]-3(2H,4H)-l,-2,4-triazolone (Compound _.li.), · 

colorless powder. 
. . 

..• :~~~·;JD!r)• 1710, 1691, 1620, 1564, 1511, 1276. 

···-is-mm ccoc13 > s: i.31 (3H;d,J•7Bz), 4.37 (lH,d,J• 

l4.2Hz), 5.02 (lH,d,J•14.~z), 5.09 (1H,q,J•7Hz), 5.41 (1B1. 

s), 5.94 (1B:,tt,J•S3Hz,J•2.8Bz), 6.75-6.90 (2H,m), 7.38 (2H, 

d,J•9Bz), 7.50-7.70 (lB,m), 7.63 (2H,d,J•9Bz), 7.70 (lR,s), 

7.80 (lH,a), 7.94 (lB,a). 

world.nq h•mpla 32 ' . 
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2-(4-chlorophenyl)-4-[(1R,2R)-2-(2,4-difluorophen¥1)-2-

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

1,2,4-triazolone (Compound Ji), colorless prisms.--. 

Yield 66,. 

la-NMR (CDCl3) S: l.23 (3H,d,J•7.2Hz), 4.14 (lH,d,J• 

14.2Hz), 4.95 (1H,dq,J•7.2Hz, l.6Hz), 5.07 (lH,d,J•l4.2Hz), 

5.54 (1H,d,J=l.6Hz), 6.73-6.89 (2H,m), 7.37-7.50 (lH,m), 

7.41 (2H,d,J=9Hz), 7.77 ·(lH,s), 7.93 (lH,s), 7.96 ·(lH,s), 

7 .98 (2H,d,_J=9Hz)_. 

Elemental analys.is for C20H17ClF2N502 

Calcd: c·53.76, H 3.8-3;.N 18.81 

Found: c 53. 93, "H 4-•. 00, N_ 18. 44. 

Working Example 33 

4-[(1R,2R)-2-(2,4-Difluorophenyl)-2-hydroxy-l-methyl-

3-(1H-1,2,4-triazol-1-yl)propyl]-2-(4-trifluoromethoxy­

phenyl)-3(2H,4H)-l,2,4~triazolone (~ompound 36), colorless 

powder. 

Yield 68t. 

-. 

la~NMR (CDCl3) 6: 1.24 (3H,d,J=7.2Hz), 4.14. (H,d,J= 

14.4~!-}:~_::4.9& (1H,dq,J•7.2,. l.&Hz), s.08 (1H,d,J=l4.4Hz), 

5 .56 -~1J•l. &Bz), 6. 75-6 .90 (2H,m), 7. 31 ( 2H,d,J•9. 2Hz), 

7.48-7~52. (lH,m), 7.77 (lH,s), 7.80 (lH,s), 7.97 (iH,s), 

8.08 (2H,d,J•9.2Hz). 

Working Example 34 

l-[(1R,2R)-2-(2,4~Difluorophenyl)-2-hydroxy-l­

methyl-3-(1H-1,2,4-triazol-1-yl)propyl]-4-(4-trifluoro­

methoxyphanyl)-5(1H,4H)-tetrazolona (Compound ..3.1)• colorless 

1-08 

' 



" 

powder • 
. . . 

Yield:· 43 t· 

la-m. (CDCl3) S: 1..46 (3Et,d,J•7.2Hz), 4-.35 
... . . ... 

. ~ :· ... ··. -:~~~ >"-;::/:-~. ·: 
( 1H,d,J•l3 .8Hz), .. 5. 08 (lH~d,·J~l.3. 8Hs) ,. 5. 10. (1H.,q,J~7 .2Hs) ~·::· .. 

. . . . . . . . . . .. . . ..... . ·. : ............. : .. 

s .Sl ( lH;s) I 6. 7.1~6. 90 ( 211·,~) ,·= i. 38 . ( 2R,d,J•9. mz).~ 7 .48~ ·-·: ... . 

7 .63 (lH,m), 7 .72 · (lH;s), ·1 ~91. (lR,s), 8.04 ·(.2H,d;J•9.2Hz) •. 
..... · .. 

IR~=· cm-1: 3400, 3010, 1.722, 1684·~ 1618, 1599, 

.. 1510. . ..... · .·· .... 

2·0· 
[a]o . -5. 7° · (c=l, methanol) 

Working Example 35 

l-[(lR;2R).-2-(2,"4~Difluorophenyl)-2-h~zY-l~ · _ :(. 

· ."methyl-3~(1K-·1,2,4-triazol=.1;.yi)propyl].-~~[ (4-(2,2~3,l~ :· -
. . . . . 

tetrafluoropropoxy)phenyl ]-5 ( lH, 4H) .-tetrazolone (Compound. 

Ji) -, . colorless powder. · 

Yield: 57 t 

lH~NMR (~13). S:· 1~45 .(3R,'1,J•7 .2Hz) ,· 4.35 

(1H,d,J•14 .• 2Hz), · 4.41 (2R,t,J•ll.8Hz),. 5 .OS (1R;~·,.J=l4.2Hz), 

·s.11. (1H,q,J•7.2Hz)~ 5.53 '(lH,s)!' 6.09 (lH,.tt,J•S3 •. 2, 

~;.;&,75-6-.90 (2H,m), 7.08 (2H,d,J•9Hz), 7.50-7.68 

( . . ;··.!. 72 (lH,s.), 7 .90 (2H,d,J•9Hz), 7 .92 (lH,s). . . -~ .-,:-~~~- ~- ·= cm-l: 3400, 3050, 1726, 1618, 1599, 1516, 

1423. 

20 
· [a]0 -2.3° (c•0.4, methanol) 

WorJsi.nq Examples 36 

l-(4-chlorophenyl)-4-[(1R,2R)-2-(2,4-cllfluoro-
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~-

phanyl)-2-hydroxy-l-mathyl-3-( l.H-1., 2, 4-triaz~l-1-yl) ~ro-- .. 

pyl].-5(1ll,4H)-tetrazolone (Compo~ .ll), colorless pcwdm: • 

. Yield146t -
. . 

la-NMR (CDCl3) S: 1.46 (3H,d,J•7llz)~ 4.35 

(lll,d,J•l4 .4Hz), s .as (lH;d,J•l4 .4Hz), 5 .10 .. (llt,q,J•7Bz) ,. 

5.49 (lH,s), 6.72-6.91 (2K,m), 7.42-7.61 ·(lll,m), 7.50 
.· 

( 2lt,d,J•9Hz), 7 .. 72 ( lH,.s), · 7 .92 (lH, s), 7;. 94- ( 2H,d,J•9Hz) • · 

. Dr 1 . 
IRV ·max ~~ : 3450., .3~90, 1726, 1618_, 1~99, 1497 ~ 

.· .. 
· . · Elemental analysis for C1gH16ClP2N702·· O. S H2q 

Calcd: C 49.95, H.3 •. 75·1. N 21.46 . 

. :round:· c 5·0.oa, H 3.74, ·N 21.52 
·.• . : ... 20 . . . . " . · .. ·-. ·. 

·. [a] 0 · ""'.3.-_2~ .. · (c•o.s,. me~ol) 
.. . : ...• · .... •... . : ..... ·.... : 

Working Exainple 3 7 

_l-[(1R,2R)-2-(2,4-Difluorophenyl)-2~hydroxy-l-" 
. . 

methyl-3-( lH-1,·2, 4-triazol-1-yl.) propyl ]-3-[ 4-( 1, 1, 2, 2-

tetrafluoroetho%y) phenyl ]-2(1H,3H)-imidazolone (Co.mpound 

40), colorless 'poWd.iar. 

Yield:· 66. '. · 

-- {C:Dc:i3)·· S .. 1.21 (3H,d,J•7H:r), 4 •. 18 . 

( •ltHz), .4.97· (1H,q,J•7Hz), s.10 (1H,d,J•l4Hz), S.4-

5 br), S.93 -(1H,tt,J•S3, 2.·8Hz)1 6.64 (~1d,J•3Hz), 
6.77 (1H,d,J•3Hz), 6.74-6.84 (2H,m), 7.30 (2H,d,J=9Hz), 

7.40-7.55 (l~,m)~ 7.67 (2H,d,J•9Hz) 1 7.74 (lH,s), 7.84 

( llI, s). 

•lemantal analysis for C23H19!'5N503. 

Calcd1 C 52.38, H 3.63, N 13.28 

This She tH 

111111i lliititi!RMir · 
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~· ·~~ 

. :-_, 

!'ouncl: c· s2.22, 11 3 .• 83, N 13.08 

' 20 ' 
-[o]a .. · .. -18.4° (c•0.6, methanol)· 

. . . . 
working; 1pmp1a 38 

. · L-( 4-chlo:cophenyl)-3-[ (ll,2R)~2~(2.r,4-difluo:a-:. ' .. 

phenyl)-2-hJ.drozy-l-methyl-3-(lH-l,2~4-triazol-l-yl)p:co- . 

pyl]-2(1H,3H)-imidazolone (Compcund 41), colorless powder •. 
. . 
Yield:54- t . . ' 
111~~ (CDC13) 8: 1.20 (3H,d,J•7liz) 1 4.19. 

(1H,d,J•l4Hz), 4.97 (1H,q,J•7Hz.), 5.10 (1H,d,J•l4Hz),. 5.42~ 
• '!o. 

5.65 (lH,b~), 6.63 (l:H,d,J•3.2Hz), 6.75 (1B,d,J•3.2Hz), 

6.78-6.85 '(2H,m),· 7.42 (2H,d,J•9Hz), .·7.40-?.SS" (lH,m), 7.61. 

(2H,d,J~9Bz), .7.74_. (1H,s) 1.·. 7.85 (l.B,s) 

·Working Example 39 
. . . 

4-(4-Chlo:cophenyl)-2-[(1R,2R)-2•(2,4-difluoro-

phenyl)-2-hydroxy-l-methyl-3_.(1H-l,2,4-triazol-l­

yl~propyl]-3(2H,4H)-l,2,4-triazolone (C~und 42), color­

. less powder. 

Yield: 42 !fl 

111-mm (CDC13 ) 8: 1 •. 30 (3H,d,J•7 .OHz), 4.36 
. . .. . ~ :e::~:~:. :: o: ~:;:·:~::: '. :3 s; ::.:~·~:::';:: ~; , s. 41 

.... ,....... . 

7.79 (lH,s), 7.94 (lH,s) 

Working Example 40 

l-[(1R,2R)-2-(2,4-Difluorophenyl)-2-hydroxy-l-
. . 

methyl-3-(lH-l,2,4-triazol-1-yl)propyl]-3-[4-

(2,2,3,3,4,4,5,5-octa.fluo:copentozy)phenyl]-2(lH13H)-imidazo-
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lone (Compound~), colorless powder. 

Yield: 74 ' . . . 

lK-RMR (CDCl3) S: 1.20 (3H,d,J•7.0Hz), 4.20 · 

(1B,d,J•14.3~), 4~49 (.2H,t,J•l3Bz), 4.94 (1S:,q,J•7. OHz), 

·s.09 (1H,d,J•l4.3Hz), s.5-5.7 c~,b:), 6.~9· (ll!,tt,J•52, 

5.4Hz), 6.59 (llt,d,J•3.2Hz), 6.72 (lH,d,J•3.2Hz), 6.75-6.85 

(2H,m), 7 .03 (2H,d~J=9.0Hz); 7 .·42-7 .54·· (lH,m), 7 .·sa 

(2H,·d,J•9.0Hz), 7.73 (lH,s), 7.85 (lS:,s) 

. Working Example 41 

l-[(1R,2R)-2-(2,4-Difluo~ophenyl)-2-hydroxy-l-methyl-3 

-(lH-1!2~4-triazoi-l-yl)propyiJ~3~[4-(2,2,2~ 

trifluoroeth~~)pheny~]"-2(1H,3H)~imidazo_lo~e (Compound 44), _. 
. .. . . 

colorless powd~ry · ~rystals.; . _ · 

Yield: . 70 t : . . . . ... 
. . . . 

. · 1H-NMR ( CDCl3·) S: 1.21 '(3~ 1 d,J•6.8Hz), 4.29 
. . . . . 

(l~,d;J=-14 .2Hz) '· 4.38 (2H,q,J=8Hz), 4 .95 (llt,q,J•6. 8Hz), 

5 .10 ( lH,d,_J=l4 ~ 2Hz), ·. s. 60 ( lH~br), 6. 60 ·c lH~d,J=3Hz), 6. 73 

(1H;d,J•3Hz), .6.7.0"".6.88 (2H,m)", 7.03 (2H_~d-,"J=9Hz),·7.40~7.SS .. 

(lH,m), 7.58 (2H,d,·J~9Hz°>, 7.73 (lB;s); 7.86 (lH,sl 

Working Example·42 

· •. · · ,. -~}.. (_~, 2R)-2-(2,·4-07f1uo~phenyl )-2-hydr~xy-l-methyl-3-

·c . . 2,•-triazol-l-yl)propyl]-3-[ 4-( 2, 2, 3, 3, 3-
-~ ~ . . . 

pentafluoropropoxy)phenyl]-2(1H,3H)-imidazolone (Compound 

il), colorless powdery crystals. 

Yield: 79 t 
.. . . ~. . . 
ls:~NHR (CDCl3) S: 1.21 (3H,d,J•7Hz), 4·.20 (1H,d,J•14.2 

Hz), 4.45 (2H,t;J•12Hz), 4.95 (lll,q,J•7Hz), 5.10 
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.. ·c~·,d,J~l4 •. 2Hz), 5.60 (lH,br), 6.60 (lR,d,J•3Hz), &.74. 

~;~,;~'J~,d,J•lb)r:.6~65-6.85 (2H,m), 7.03 (2H,d,J•8.8Hz), 7.40-

.·k~~~-·;:7·~·55 ·(lli,m)., 7 ~59 ·(2H,d,J•8.8Hz), 7. 74 (lH,s), 7 .86 .. (lll,s) 
~ :l.:.:..:~,'.· :? .. : .· •1 .·" • • 

lwJstna 'V&le 43 · 
,. 

2-[ (1R·,2R)-2-(.2,4-Difluorophenyl)-2'"'."hyd:coxy-l-

. · :aiathy1-3-( lH-l, 2, 4-triazol-l-yl) p:copyl] -4-[ 4'"'." ( 2., 2, 2-
. . . . . 

· · · trifluo:coetho%1')Ph~yl ]-3 ( 2H, 4H)-l, 2, 4-triaz~lone ( ~~~d 

.!§.), colorless needles 

Yield: 59. '5 . 

I: 1H-mal ·(CDCl3) S: i·;30 (3H,d,J•7Hz), 4.36 
~- . ·. . . 
~ . (.1H,d,J•l4~8Hz); 4.41 (2H,q,J=r:8_Hz), s.02. (lH,~,J-14.SHz) I .. 

: . 5·~ ~-9 ( ui,q·~;~7Hz), 5_•4·8· ( lB,s ;.~ 5·. 74-6. 90 (~·,ml I ·.,. ... 09.: . ·-· 

. ·. 
~ 
·. 

I:. 

.. 

(2H,d,J•9Hz), ·:7 .48-7 .65 (lH,m.)", 7 .53 · (-2H,d,J•9liz), 1.69. ·:~ 
. . . . . .. . : . ~·. . . . . . . 

(lH,s), 1·.1&.,(lH,~s)/:1.95: (lH,s) 
. . 

Working Exaimle 44 · · . 

2-[(1R,2R)-2-(2,4-Difluorophenyl)-~-hydrox:y-l-

. methyl-3-( lH-1; 2,.4-t?=ia~ol-l-yl)propyl]-4_-[ 4-( 2 ,2, 3, 3, 3-
... 

pentafluorc;>propoxy)phenyl]-3(2H,4H)-l,2,4-triazolone (Com-

pound 47),. colorless· needles · · 

. ~ielda ·4& .. , 

. _· ..... ,..(~3) S: 1.30 (3B,d,J•7Bz), 4.35 

(lB ·:--!~1~4.SHz), 4 .48 (2H,t,J•l2Hz), 5. 02 ( 1H,d,J•14. 8Hz), 

5.09 (ll!,q,J•7Hz), S.48 (lH,s), 6._75-6.90 (2H,m),. 7.09 (lit, 

d,J•9Hz), 7.48-7.64 (lH,m), 7.54 (2H~d,J•9Hz), 7.70 (lll,s), 

7. 76 (lll,a) ,_~7 .95 (lH,s) 

Worlsi pq lpmple 45 

2-[(1R,2R)-2-(2,4-Difluorophenyl)-2-:-hydroxy-l-methyl-3-
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(lH-1,2~4-tx:iazol-l-yl)propyl]-4-[4-(2,2,3,3,4,4,S,5-

octafluoropentoxy)phenylJ-3(2H,4H)-l,2,4-triazolone (Com­

poUnd !(), colorless powder. 

Yield: 54 t. 
. . . . 

lH-NHR. (CDCJ.:3) S: ·1.30 .C3H,d,J•7.o:az), ·4.36 

( 1B,d,.J•14Hz), 4 .52 ( 2H·,t,J•l3Hz')-, 5. Ol ( llli~rJ•l4Hz), S. 09 

.(1B,q,J·7~0Hz),-S.48 (lH,~), 6.10 (lH,tt,J•52, 5 .• 4Hz), 6.77-

6.87 (2H,m), 7.09 ·c2H,d,J•9.0Hz), 7.5l-7 .• 62 (lll,m), 7.54 . . . 

(2H;drJ•~.0Hz), 7.70.(lH,.a), 7 .. 76 (~H,s), 7.95 (lH,s) 

. Working Example· 46 

\. 

'. 

. . 

· 4-[ (·1R,2R)-2-(2,4-Difluoroph~nyl)-2-hycb:oxy-l-methyl..~ 

3-( lH-1, 2,4.:.triazo:l.;.t_-yl)propyl]-2-[ 4-( 2; 2, 2- . . . _ .. . . 
. -

. . . . . . . - . . . . : . · . .. :·. ~~-
trifluo~~oxy)phenyl]-:-3 (~,4B)~1~2,"4-triazolon~ (C0mpound 

. .·. · .. · .· .. 
ill ; . coloriess powder· •.... . .· 

· - Yield: 59· t •.. 

. 1a-mm ·(CDCl3) S: l.24 (3H,d,J•7.2Hz), 4.15 (Ul,d,J• 

14.~z),· 4 .• 39 (2H,q,~·8!"2Hz), .4.95 (1B,cicl,J•7~2,. l.6Hz), 

S.09 (1H,d,Jm14.2Hz), ·s.5_6·.(1H,d,·J•l.•6Hz)',· 6.70•6.90 (.2H~m), 

7.03 (2H,d,J•9.2Hz.)~ i.34~7.53. (lH, m),· 7.77 (lH,s), 7.81 

.(lB>s)~· .. 1.9"•- (lH,a), ·1.96· (2H,.d,J•9 .• 2Hz) . 
. . .... ~ "»-.";.;;,_ ••. •• . .• . . 

• Wi · • · :a 47 .. 

. .. :·. _ .... ~t1R;·2a)-2-( 2, 4-Dif luorophenyl )-2-hydroxy-1-methyl-
... :·:--·· ·.· . 

3~(1H-1,2,4-triazol-1-yl)propyl]-2-[4-(2,2,3,3,3-

pentafluoropropozy)phenyl]-3(2B,4H)-l,2,4-tr1azolone (Com­

pound .9,J, colorless powder. 

Yialda·· 53 '· 

lB-RHR (CDCl3) 81 1.24 (3H,d,J•7.2Hz), 4.14 
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( 1H,cl,J•l4. 4Bz), 4. 45 ( 2H, t.,J•l2. 2Bz), 4. 95 ( 1H,dq,J•7. 2, 

1.6J:tz), 5.08 (ll!,d,J•14.4Rz), 5 .• 54 "(ll!,d,J•l.6Bz), ·6.71-6.89 

(2H,m), 7.03- (2H,d,J•9HZ), 1·.·34-7.52 (ll!,m), 7.77 (lll,a)", 

7 .so (llr,s), 7 .93 (ll!,s), 7 .96. (2H,d,J•9Bz) 

Working Example 48 

· 4-[(lR,2R)-2-(2,4-Difluorophenyi)-2-~ydroxy-1-methyi-3-

( lB-l, 2,4-tr~zoi-1-yl)propy~]-2-[ 4:-(2, 2,3, 3 ,4, 4.,.s, s­

octafluoropentoxy)phenyl]-3 ( 2H, 4H)-l, 2, 4-triazolone (Com-. . 

pound li), colorless powder. 

Yield: 37 t . 

. ~H~NMR ".(cDcl3) S: 1.24. (3Hid,J•7Hz), 4.14 (lH,~,J·. 

14 .4Bz); :4 .49 .· (.2H,t,J•i~Hz), 4 •. 94:. (~-~i,d~~·J~7, .1. 6Hz), .. s·.Oa··.: , 
. . . .. : . .· . .· . : ... .:...:.::.,,-;. \ :·. ·.· . 

(U,d,.J•l4.4Bz), s.~4 (iB,d.J-;J•l.6Bz)~ 6.10 .. (lH,tt,J•52Hz/~ ... __ · 
. . . .. . . ; . .. . . . . ~- . . . . . . . . : .. . . . . .. . .. 

S.4Hz), 6~·11-6.89 (2H,m),.7.03 (2H,_d,J•9 .• 2Hz), 7.34~7.Sl · 
........ -~-

( lH_, m) , , 7 • 7 7 ( lH, s ) , 7 • 8 O ( 1B, s ) , ; • 9 3 ( lB, s ) , 7 • 9 5 .-

(2H,d,J=9. 2Bz). 

Working Example· 49 _ 

4-C c lR, 2R )-2-( 2 ,_4-Diflu~rophenyl ~ ·-2~hydroxy-1-

~:thYl-3-( lB-1, 2,~-triazo1-1.-yl)propyi]-2;..c_4-( 2 ,.2 ,·3 ,3-
. . . . 

-.tetrafluoropropoxy)phenyl]-3(2H,4B)-1,2,4-triazolona (Com-

•~.co~~~esa ~. . . _.· . 
.. :'!.,.·: .: .. · . 

lH-NMR (CDCl3) S: 1.23 (3H,d,J•7Hz), 4.14 (lH,d,J• 

14 .• 4Hz) I 4 .49 . (2H,t,J·l~Hz)'. 4 .94 ·( 1H,dq,J•7 ~ 1. 6Hz)' s. a·a 
(1B,d,J•l4.4Hz), S.54.(1H,d1 J•l.6Bz), 6.10 (1B,tt,J•52, . . . .. . ' . 

S.4Bz), 6.71-:6 .• 89" (2H,m), .7.03 (2H,d,J•9.2Hz), 7.3~-7.S~ _ 

(lll,m), 7.77 (lH,s), 7.80 (lH,s), 7.93 (lH,a), 7.95 
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.( 2H,d.J•9. 2Bz) 
~ . 

,'Jorkina hmnple 50 

4-[(lll,2R)-2-(2,4~Difluorophenyl)-2-hydrcxy-l-

,. methyl-3-( lH-1, 2,4-trlazol-l~yl)propyl]-2-[ 4-( 1,1, 2, 2-

· tetrafluor~ethoxy)phenyl]-3 ( 2B, 4H)-l, 2, 4-triazolone (COJD­

. pound 53), colorless powder 

Yield: 57 ll 

lH-NMR· (CDCl3) S: ·l. 24 ( 3H,d,J•7. 2Hz), 4 .14 

( lH,d,J•l4. 2Hz), 4. 95 ( 1B,dq,J•7. 2, 1. &Hz), 5. 08 (lH,d,J•·. 

14·.2Bz), 5.55 (1Hid,J•l.6Hz), 5.93 (1B,tt,J~S3, ·2.8Bz), . 

~:·.l 6. 71-6 •. 90 ( 2H,m), 7. 30 ( 2B,~ 1 J•9 ~ ~z); 1·. 34-7. 51 ( l.B,m) ~ .. 

:- 1.11 (lH,s)., ·1.ao (lH,s), 7.96 (lH,s), 8 .• o~ .(2B,d,J•9.2H~) ~~§ 
. . . .• ~ 

.' Working Example 5 l 
. . .. 

60 t .. S~um hydride in oil ( 80 mq) was dispersed· in 5 
· · · .. ·· . · . ·- '"-""'C~ {·:.,.,·· 4 -

of dimethylfo'CDamide, and 582 mq of_.4-[4-(2,2,3,3-tetra- · 
. .. . . . . ·. . . . . '.),·:.~;~~~~~ 

fluoropropoxy)phenyl]-3(2H,4H)-l,2,4-triazolone was-added 
. . ' ' .~- ···~· 

with ice cooling. 'rhe miXture was stil:red at room .. tempera-
. . . . . 

·'. . . . . .~, .... 4~..;~ ..... :·:-:-s .... 

'.;. ture for 10 minutes. · .'ro the mixture ·was· .added 474 mg.-·c,f· ·· -~-
~ · . . . ' ' 

·;: C 2R5)-2-c 2, 4-d!.fluoroplienyi)·-2-( lB~l, 2,4-triazol-l~yl)methy~ 
. - .. • ~ . . . 

::al:7a:~::a7 a:• ~::ui:: :;=· ~:::ted " 
at 6 f~r is minutes.. After cooling, the reaction· solu­

tion was fractionated after addinq 20 ml of· cold water and 

40 ml. .of ethyl acetate and the separated aqueous l.ayer was 

extracted. with ethyl acetate twice •. 'rhe ethyl acetate - ··· 
' .. :\ 

layers were combined, washed vi.th water and saturated aqaa;.;.-. 

ous solution of aod.ium chloride succeaaively, dried over 
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t. 
~-. 

magnesium sulfate and distilled off under reduced pressure. 

'rhe reaidue was plirified by silica qel chromatoqraphy· 

(eluate·; dichloromethane:acatone· • 2:1) to qiva 510 mq of 

2-[(2RS)-2-(2,4-difluoJ:Ophenyl)-2-hydroxy-3-(lK-l,2,4-

triazol-l-yl) p:copyl 1~4-[4-( 2 ,·2, 3, 3-tatrafluoJ:OpJ:Opoxy) phe­

nyl ]-3 ( 2lt, 4H)-l, 2, 4-triazolone (Compound. 54) as a white 

powdm:. ..·. 

lH-mm (CDC~3) S: 4 .• 19 (lR,d,J•lSHz)' 4.40 (2H,t,Ja 

12Hz)~ 4.61 (lH,d,J•lSHz), 4.71. (2H,s),·s.so. (lH,a), ·6.05. 

(l.K,tt,J•S .• 2 1 · 54H~), 6.77~6.87 (2H,m), 7.01 (2R,d,J•8~6Hz), 
~ •. 

7.37· (2H.,d,J•8 .• 6Hz);·:.7.Si· (ll!,s)·,. 7.~6:-7.64 (lR,m), 7.84 ,: 

. (l.K,s), 8.15 (llI,s)~ 

.... m..p~ 79 - .so ·°C· 
. . 

.Working Exam'ples ·s 2 

> . ;:-.• 

· 60 ·~ .. ~odium hydride in oil ( 4~ ·mg) was dispersed. in· 4 · 

m.l of dimethylfox:mamide, a.iid. 250 mq of 2-(4-trifluoromet-· 

hoxypheny)-3(.2H,4H)-1,2,4-triazolona was added with ice 

cooling. The resulting"m!Xture·was stirred at J:OOlll'temPera­

tura for 10 minutes. 

· 'J!o the zidxture was added 237 mq of ·(2RS)-2-(2,4-di-

c nf 1}-2-1lH-1,2' 4-triazoi-1-yl ),..;thyloxyrane and. the 

re.a-~:·:•,,· q mixture was stirred at room temperature for 22 

hours. The reaction solution was fractionated after adding 

15 m.l of cold water and 30 ml of ethyl acetate and the 

separated ·aqueous layer was extracted.with ethyl acetate 

twice. The.ethyl acetate layers were combined, washed wi.th 

water and·saturatad aqueous solution of sodium ch1oride 
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.... 

auccaaaively, dr.ied. over·magnas.ium sulfate and distilled. off 

under reduced. pressure. 'l?ha residue was purified. by silica 

qel chromatoqraphy (eluate ; ethyl acatate:hexane • 3:1. to 

ethyl acetate) to qiva 92.mq of 4-[(2RS)-2-(2,4-difluorophe­

nyl)-2-hydrozy-3-(lH-l,2,4-triazol-l-yl)propyl]-2-(4-tri­

fluorcmethoxyphenyl)-3(2H,4H)-l,2,4-triazolone (Compound ~) 

as a white·powder • 

. ls:-NMR (CDCl3) S: 4.20 -(~1 s), 4.Sl (1H,d,J•l4.4:Hz), 
. . 

4.80 (1H,d,J•l4.4Hz), 5.93 (lH,s), 6.S0-6·.99 (2H,m), 7.31 

(2H,d,J•9.2Hz), 7.51-7.59 (lH,m), 7.61 (lH,s), 7.87 (lH,s), 

7.92 (2H,d,J•9.2Hz), 8.05· (lH,s).· 

m.p. 128 - 130 ~c 

Working Example 53 · 
... , 

... 
.. 
-~ 

In.the·same manner as in W~rld.ng Example Sl, ·atart~q· 

from 0 •. 19 q of ( 2RS )-2-( 2, 4-dJ.fluorophenyl )-2-( 1-_imidazolyl) 

.methyloxirane ~:0.23 .CJ of 4-[4-(2,2,3~~-tetrafluoropro­

poxy)phenyl]-3(2H,4H)-l, 2,·4-tl:iazolone, 2-[ ( 2RS)-2-

( 2, 4-clifluorophenyl·)-2~hydroxy-3-( ·1-im.idazolyl) propyi]-4-

·." [ 49'." ( 2, 2, 3, 3-tatraf luoropropoxy) phenyl ]-3 ( 2H, 4H )-l, 2, 4-tria-
. . . ~ - . . . . ,. ·:aiT .U.• ·:~_.23, 9') _..u. obtained _as a colorless 

--~ ss,. 
· ., lH-NMR (CDCl3) S: 4.20 (lH,d,J•lSHz), 4-.37 (2H,s), 4.37 

(2H,t,J•l2Hz), 4.57 (lH,d,J•lSHz), S.76 (lH,s), 6.04 

(1H,tt,J•S.2Hz! 54Hz), 6.75-6.98- (2H,m), 6.92 (lH,s), 7.00 
. . 

(2H,d,J•9.2Bz), 7.26 (lH,a), 7.35 (2H,d,J•9.2Hz),_ 7.43-7.60 

(lH,m), 7.45 (lH,s), 7.51 (lH,s). 
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Jorkina lpmple 54. 

l IA the sama manner as in Workinq Example S 1, · startinq 
~~ 

'- fi:am . o • 24 q ·af . ~ 2R) -2-c-2, 4-di.f luorophanyl) -2-c 1H-_1, 2, .'-. 

~- · triazol-1-yi)mathylozirana and 0.28 q of 4-[4-(l,l,2,2-
. . . . . 

r. tetrafluorc~thozy)phanyl ]-3 ( 211, 4B)-l, 2, 4-triazolone r · 

2-[(2R)-2-(2 1 4~fluorophenyl)~2-hydrozy-3-(1H-l,2,4-

:. . triazol-1-yl) propyl.]-4-[ 4-( 1, 1,.2 r2-tatra£luorcethoxy) 
~ 

~- phenyl]-3(2H,4R)-1,2,4-triazolone (Compound ZB.: 0.22 q) was 
~-· . 

~'. 

': obtained as ·a colorless powder. 
,. 

Yield·· 43t 
. . 

.::·· . 
·1s-mm .(coc13 ) s:·· 4.19_. (lB,d:,J•lSHz) ~ 4.&1 (lB,d,J• 

. . lSBz) , . 4 • 72 ( 2H, s) , s • 71 ( lR, s) , · s·. 9 2 · ( lH, et, J•2. 8Hz, . 53b) -~ 

. 6. 76-6 .·es c 2~,~>, . 7 .·31 · c 2H~d, __ J~io~~ > ~- ._,. ~-6~1 ~ ·54. {~,m)", ·.· · ·J 
. . . . . .· .. .'.. •. . 

.• . 
>,. 

' ,· 

7.49{2B,d,J=l0Bz),- 7~59 (lH,s), 7.84 (:lR,s), 8.14 (lH.,s) 

Working Examples 55-61 • 

The f cllcwinq CCmPOunds were obtained. in accordance 

with the same m&nner as that described in Workinq'Example 

54. .• 

Working Example 55 

· .. ··. ~l(2ll)~2-(2,4-Diflucrcphenyl)-2-h~oxy..;.3-(1H-l,2,4-
~.lf··"· ... - . '~... •. . . . . . . 

tri• .· °))praffl i-4-c 4-( 2, 2, 2~trifluoroethoxy). 

(Compound. .Jjt), colorless 

powder·~-~~ ... ··, 

Yield 30t. 

· lH-NMR (CDCl.3) 8: 4.18 (lH,d,J•lSHz), 4.37 

(2H,q,J•8Hz), 4.60 (lH,d,J•lSBz), 4.71 (2B,a), S.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 (lll,m), 7.53_(.lB,s), 7.84 (lH,s), 8.lS (l.~ 1 s) 

. . . . . 

. 2-[(2R)-2-(2,4-Difluaraphenyl)-2-hydrozy-3-(1B-l,2,4-

> · ·:triazal-1-yl) Piopyl J-4-C 4-( 2, 213, 3, 3-pentaf luoJ:OPrapozy) pha-
{ . 

nyl]-3 ( 2H,4H)-l·,a;4.:.triaz~lan.e {Compound. ll)., : colorless pow-

der. 

Yield . 3lt~ 

lil-mm ·(CDCl3) S: 4.18 (lll,d,J•lSHz), 4.44 (2H,t,J• 

12Hz·), 4.60 (lB,d,J•lSHz), 4~71 (2R,a·),. S.79 (lB,s),· 6.77-
. . 

6. 86 ( 2H,m), 7. 02 .· (.2H;d,J•8. 8Hz), 7. 38 ( 2H,d,J•8. ~Hz·), 7. 53 

(lB,s), 7.56-7.64.(lH,m), 7.84. (lll,s)I. 8.15 (lH,s). 

20·· · .. - . . . . ·. ·. . ... · ·. 
-
:-· 

·.· ~ .. 
. [a]o · -~13.5° (c .. l~O, me~ol) ·:. · - ~-, .. ···~-

~ Working Bpmpla· 57:·<·.· · · 

. 4-C-(2$)-2~·c2;4-DifluorQphenyl)-2-hydroxy-3-(1H-1,2,4-

triazol~l-yl)propylj-2-[~-(2,2,3,3~tatrafltu:~~prapoxy) 

phen.yl]-3(2B,4H).-l,2,4-triazolone (Compound H), colorless 

powda:. · ·.·. 

Yield .20•. 

lir~RHR ·(CJ)Cl3) _8: 4.14, (lB,d,J•lSBz)-, 4·.24 (lH,d,~• 
• ~--/!" .. :~:~;: -~ : . ; ;•::t'.ii;,.-.'. . . . • . . . 

l~lf:&- ·. -3,~l'(2S~'t,J•12Hz-), 4. 51 ( lB,d,J•lSBz), 4. 77 ." 
. . .}.~[~~:..·: ~;-~-~-~: ~ ~ . . 

-)t.;.~.,.02 (lH,s), 6.06 (1B,tt,J•4._8Bz, S4Hz), 
.• -;:,~ • .'- •• ·_7 •• 

"(2K,m)_, 7.03 (2H,d,J•9·.mz), 7.51"'."7.63 (lH,m), 

7 • S 5 ( lH, s ) , 7 .• 7 9 ( 2B, d, J=9 ~ 2Hz ) , 7 • 8 6 · ( lH, s ) , 8 • O 6 ( lH, s ) • 

Workina Example 58 

4-[(2S)-2-(2,4-Difluoraphan.yl)-2-hydrazy-3-(1H-l,2,4-
. . 

triazol-l-yl)prapyl]-2-[4-(1,l,2,2-tatrafluoraathoxy)pha-

n.yl]-3(2H,4H)-1,2,4-triazolon.a (Compound 1.1), colorless 
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···--··-·-·-- ·- ----·----··---··-·---··---· 

powder. 

Yield 23,. 

111..:.mm. .(CDCJ.3) S: 4.lS (lJl,d,J•l4Hz), 4.24 (lJE,d,J• 

l~Bz), ·4.so. (lB~d,J•ltllzh 4-~1-9 (1B,d,J•l4JIZ>:; s .92 
. . . . . . . . 

(1B,tt,J•2..8Bz,-53Bz), 5.94 (lJE,s-), 6.79-6~88 (2ll,m), 1·.25 

(2!t,d,J•l0Hz), 7.50-7.62 (lK,m), 7.59 (lH,s), 7.87(1.R,s); 

7.91. (2H,d,J•lOH"z), s·.os -(ll!,s). 

20 
[a)o -12.4° (c-1.0, methanol) 

Working Jxample.59 

·. · -4:-[ ( 2S) ~2-( 2; 4-Difluorophenyl )-2-hydrozy-3~ ( lB-1,.2-, 4- · . 

·uiaz~i-1-yl)propylJ.;.2-[4-(2,2,2-trifluoroe~ozr)ph~yl]-j .. · _: 
·. . . . .. · .. ·£.. . . 

3(2B,4~)-1,2.,4-triazolone ·(Compound·ll.) ~ -colo:cle~a powd~ _ 
: ... 

Yield -2~t. -

·. lB-mm (CDCl3) S:· 4.14 (1B,d,J•l4Bz), -4 .• 24 (1B,d,-J•-; . -

14Bz), 4.35 (2H,q;J=-8Bz), 4.51 (1B,d,J•l4Hz), 4.76 

(1B,d,J•l4Bz); 6.02 (lK,s), 6.12-_6.89 c211;~), 6.97. 

(2H,d,J•9.2llz), -~-.s1-1 .-63 (i.H,m), 7 .55 (lB,s), · 1·. 7.9. 

(2B,d,J•9.2Bz), ·1.a6· (lB,s), a.o~ (lH,a). 

Working b!mrle 60 . 
. . .. :· .... ~~:. ~;:~ .. ;· . . . . 

· . _ -~~~2;..; ( 2~ 4-Difluorophenyl) -:-2-hydroz.y-_3-( lH-l, 2, 4r-

-1~71 )propyl ]-4-[ 4-( 2, 2, 3, 3-tetrafluaropropoz.y) phe-
':;~/.;:"-::.: . 

(m;·4B)-1,.1,_4-triazolone (Compound .li.), colorless· pow-

da:c. 

Yield -.i 46' 

--· "Y;1~-mm =<CDCJ.3> ss 4.1s c111,d,J•1saz>, 4.4o cm1t,J• 

12Hz),.- 4.-&l -(lH,d,J•lSHz), 4.71 (2B,a), s.ao (lB~•), s.os 
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(lH,tt,J•5.2Hz, 5_4Hz), 6.77-6.87 (2H,m), 7.01 

(D,d,J•B.&Hz), 7.37 (2H,d,J•8.6Hz), 7.53 (.lH,s), 1.ss-1·.54 

( 111,a)., 7. 84- ( llI,•), 8 .15 (llI,s) •. 

Working BxmiPla 61 . 

. 2-[(2R.)-2-(2,4-Difluorophenyl)-2-hydrozy~3-(lll~l,2,4- . 

triazol-1-yl)propyl]-4-(4-trifluoroma~ozyphanyl)_-3(2!1,4B)­

l,2,4-triazolona · ccompound 1.a.), colorless powder • 
. .. 

Yield 4lt, 

lH-mm (CD~3 ) 81 4.19 (lB,d,J•lSHz), 4.6.0. (lH,d,J• 

lSHz), 4.72 (2H,s), S.69. (lH,s), 6.76-6!88 (2H,m).,· 7·.32 

(2H,d,J;;.9Bz), ·1.46-1. 64 (lH, ~>, 1.so (2H~ d; J•9Hz), 7 .s9 . . . .· . . . 

(lll/s), 7.84 (·lll,a), 8.14 ·(lH,a). 

World.iiq Bpmplas ·&2-i1 
. . ... •.. . .· : .,,, . -: . ·. . . . . . · The following. compounds. were "obtained in. accomance · · · · 

with the same ~er as· that. described iii .. wo~g · Bzample 2. 
Working EX:Pnla 62 

,1-[(1R,2R)""'.'2-(2,4-Difluorophenyl)-2-hydrozy-l­

methyl-3-(1H-1;2,4-triazol-l-yl)propyi]-3-[4-[4_.[4-
. -.. 

(2,2,3,3-tetrafluoJ:Opropazy)phenyl]-l-piparazinyl]phenyl]-. . . . 

2(1B;·3H}~imidazo~one "(Compound lli), colorlaaa powder • 

.. 
(CDCl3). S:· 1.22 (3H,d,J•7Bz)~ 3;23-3.38 (SH,m), 

4.31 (2H,t,J•l2Hz), 4.92 (1H,q,J•7Hz), 

S.10 (lB,d,J•lSHz), 6.08 (1H,tt,J•S3, SHz), &.59 

(lll,d,J•3.0Hz),·.6.68 (1H,d,J•3.0Hz)-, 6.73-7.06 (BH,m), 

7.43-7.54 (31i,m)~ 1.12 (lH,a), 7.89 (lH,s). 

working Bwmpla 63 
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2-((lR,2R)-2-(2,4-Difluo:caphenyl)"-2-hydroxy-l­

m.athyl-3-(llt-l,~,_4_-triazol-l-yl)p:capylj-4-[4-["4-[4~(.2~2·,3,3_ 

tetrafluo:cap:ca~ozy)phenyl.]-l-pipe:caz1:-D-Yl]phenylJ ~3. ( ~, 4R)­

L, 2,4..:triazalona (Comito~ .fill, · ~~l~r~•••· p~a:~- · 
. . . .. ·:. 

Yield 54t. . .· 

. lR-NHR. (CDCl3) S: 1.29 (3H,d,~•7.0Rz), 3:.23-3.42. 

(8R,m), 4.31 (2H,t,J=l2Hz), 4.35 (lH,d,J;.lS~), 5·.02 

(lH,d,J•lSRz), 5.09 (lH,q,J•7 .• 0Hz),· ·s.sa· (lH,s), ··&.07 
. . 

(lH,tt,J=-53, S •. OHz), 6.76-7.00 (6H,m), 7~06 (2H,d,J=9;Rz), 

7.43 (2H,d,J=9Hz), 1.so-~·.62 (lH,m .. ),. 7.68 (lll,s), 7.73 

(~,s), 7.96 (lH,s). 
. . . 

Working Example 64 

1-[ c lR, 2R j ,;.2-c 2, 4-Difluorop~enyl) ~2-;..h~zy-l.~ · 
methyl-3~ ( iH-1, 2, 4-triazol-~yl) p:capyl J 4-[ 4...; ( 2 ,·2, 2-trifluo.­

roethoxy)phenyl ]-5 ( 1H, 4H)-tetrazolone (Compound .!.Q,i), color­

less powder • 

. Yield 27t. 

la-mm ~CDC13 ) s: i.46 (3H,d,J=7Hz), 4.35 . 
. . . .. 

( lll,d,J•l6Hz), 4. 41 ( 2H,q,J•8B'.z) ,. 5. 08 ( ul,d.,~•16HZ), 5 .10 

(lH,c;t,_J•7Rz), ·s.~1 (lH,s), 6.75-6.88 (2H,m), 7.09 
. . 

(2H,d,J•9Hz), /i .. 51-:-7 .63 (l.H,m), 7. 72 (l.R,s), 7 .90 

.c~it;~~.~~~Hz), 7 ~-91 (lH,s). 

Working ExPmle 65 

1-[ ( iR,.2R)-2-( 2, 4-Difluorophenyl )-_2-h~xy-l­

methyl-3-( 1H-l, 2, 4~triazol-l-yl)propy~]-~-[ 4-( l, 1, 2, 2-tetra-. . 

fluoraethoxy)phenyl]-5(1H,4H)-tatrazolona (Compound ill,), 

colorless· prisma. 
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Yield . 48,. 

ls-NHR. (CDCl3) 8: l.46 (3H,d,J•7.2Hz), 4.34 

(~1d,J.•14_.~Hz·), 5.08 (1R,d,J•l4.4Hz), 5.10 (lll,q,J•7.2Hz), 
. . . . 

s.so (lH,s),· s_.95 ·cm,tt,J•52 .• S,. 2.~~z), 6.73-6.91 (2H,m), 

. 7 .38 (2H,d,J•9Hz), 7 •. 49-.7 .64 (lR,m), 7. 72 (lH,s), 7 .91 

(lll,s)·, 8.01 (2H,d,J•9Hz). 

· · V XBr · 
IR ·max cm.-1 : 3400·, 3080, ·1730, 1618., 1514, 1502, 

1387 • 

. Working Example 6 6 . 

~~[(lR,~R)-2-(2,4-Difluo:rophenyl)-2-hydroxy-l­

methyl-3- ( _lH-1; 2, ~-triazol-1-yl) propyl ]-4-[ 4- ( 2, 2, 3, 3, 3- · 
. .. . .. 

penta£1uorop~po~)phenyl]-5(1R,4H)"."'tetrazolone (Compound 

108).,. c~lorles_s ~e.r;._·. ... ... 

Yield . 53,. 

lH-NMR·(CDCl3) S: i.45 (3H,d,J=7~2Hz), 4.35 

(·lH,d,J=l4. 2Hz) i 4. 4 7 ( 2H,dt,J=l2. 2, lHz), 5. 08 

( lH,d,J•l4. 2Hz), · 5 ~ lO (1H,q,.J•7. 2Hz), .s. ?O · ( lH, s), 6. 74-6. 90 

(2H~m), ·7~09 (2H.,d,J=9.2Hz), 7.49-7.~S (lH,m), 7.72 (lH.,s),· 

7.90 (2K,d,J•9.2Hz), 7.91 (lH,s). 

. . Dr· 
,.~m v max · cm.-1: 3400, 3080, 1726, 1618, 1599, 1516, 
"'\·-·-~·-. 

1_46~~ .. 
'""':"' . 

Workina Example 67 

l-[(lR,2R)-2-(2,4-Difluo:rophenyl)-2-hydroxy-l­

methyl-3-(lH-l,2,4-triazol-l-yl)propyl]-4-[4-
. . . '!. r .:• ; ' l. .. ~ . . . . .. -~· 

( 2, 2, 3, 3, 4, 4, 5, 5-octafluoropenthoxy) phenyl ]-5 ( lH, 4H)-tetra ... 

zolone (Compound l.Q.2.), colorless powde:r. 
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Yield 42t. 

lH-NMR. (COCl3) S: 1.46 (3H,d,J•7.2Hz), 4.35 

(1H,d,J•l4.4Hz), 4.53 (2H,.t,J•l3Hz), 5.08 (1H,d,J•l4.4Hz), 

5.10 (lH,q,J•7.2Hz), S.52. (lH,s), 6.11 (1H,tt,J•S2, 5.4Hz), 

6.74-6.91 (2H,m), 7.10 (2H,d,J•9.2Hz),. 7.50-7.66 (lH,m), 

7.73 (lH~s), 7.91 (2H,d,J=9.2Hz), 7.92 (lH,s). 

IR.J ~ cm-1: 3400, 3080, 1722, 1618, 1599, 1516, 

1459. 

Working Example 68 

2-[ c 1:~' ·2a )-2- c 2 ·, 4-Dif luo~ophe~yl )-2-hydroxy.;..1-

methyl~3- ( 1H-112, 4-triazol-l-yl) propyl ]-S-methyl-4-[ 4-

( 2, 2; 3, 3-teb:afluoropropoxy)phenyl]-3 c 2H, 4H)-l; 2,·4-triazo-

lone (Comp0und llO), colorless powder. 

Yield 44,. 

1H-NMR (COCl3) S: 1. 25 ( 3H,d~J=7Hz )', 2 .19 ( 3H, s), 4. 40· 

(1H,d,J=l4.8Hz), 4.42 (2H;t,J•ll.8Hz), 4.97 (lH,d,J•l4~8Hz), 

5.06 (1H,q,J=7Hz), 5.62 (lH,s), 6.08 

(1H,tt,J=~3.2Hz,J=4.6Hz)°, 6.84-6.90 (2H,m), .7 .09 

(2H,dt,J•9Hz,J•2.6Hz), 7.33 (2H,dt,J•9Hz,J•2.6Hz), 7.50-7.65 

(lll,m), 7. 1a '(lH,s), 7 .98 (lH,s). 
-· ·:"!r~:.:.. . . . 

"ii:':.·~·-· . 

. worJdiiq . ~xample 6 9 
.......... 

. -~ -c.. • 

2-[(1R,2R)-2-(2,4-Difluorophenyl)-2-hydroxy-l-

methyl-3-(1H-l,2,4-triazol-l-yl)propyl]-5-methyl-4-[4-

(l,l,2,2-tetrafluoroethoxy)phenyl]-3(2H,4H)-l,2,4-triazolone 

(Compound lll), ·colorless powder. 

Yield· 46,. 

lH-mm '(COCl3') S: 1.26 (3H,d,J•7Hz), 2.24 (3H,s), 4.42 
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(lH,d.,J•l4 •. &Bz),-_4.98 (1B,d.,J~14.6Hz), 5.07 (lH,q,J•7Hz), 

5 .ss clli,~) I. 5 •. 96 ( lll,tt,J•53. 2Bz ,J•2 .8Hz)' 

(2K,m), r.41 (4H,s), 7·.so-7.65 (UI,m), 7.71 

(l.E;a). 

. . 
6.75-6.90· 

(lB,a), 7.97 

working Example 7 o .. 
2-(4-chlorophenyl)-4-[(lR,2R)-2-(2,4-difluorophenyl)-

. . 

2-hydroxy~l-methyl-3~(lli-1,2,4-triazol-l-yl)~ropyl]-5-meth· 

yl-3(2H,4H)-l,2~4-triazo~one (Compound 112), colorless 

powder.· 

· Yield 77'5. 

.. ls~mm· (400MH'.l,DMS0-46 ,i38.°C). s:: 1.33 (3H,d,J=7Hz), 
.. 

· 2.38 ·(3H,s) ,· ·4.49 · (l.E~d,J•14 .• 2Bz),. 4. 7.6-4 .• 90 (lllim),, 4.89 

· (lll~d,J.;.14. 2Hz); 6 ~ 23. (lH,bJ;) ,' 6 ~ 88-6 .. 95 ·( lH,m), 6. 99-_7. 07 . . . . 

(lll,m)i··7.-46-7·.54 (lH~m), 7.~46 (2H,d,j•9Hz); 1.ss (l.E,s), 
.. '· ... ;· - . . 

. 7. 90 0( 2H,d,J=9Hz), .a .14 ( lll·, s) • . .,.· . 

.. - . -

:.~ v .-: -cm.-1: 1712, · 1102, 1680, 1650, 1619, 1502. 
- ~; .- -- ... - . . ~ .. : .... ·. . 

·Working Example 71 

4~[(1R,21t)-2~(2,4-oi£luorophenyl)-2-hydroxy-1-

methyl-3-(.1H-l, 2, 4-triazoi-l-yl) propyl ]-S-methyl-2-( •: 
···' 

tr~f~~thozyphenyl)-3(2H,4B)-l,2,4-triazolone (Compound 
.;.~~··::.···· . ·. . . 

l!ll~<:olorless powder. · 
. .:-:ii«:=:·.'.~- ..: .. -. . . . . . 

Yield 72'5. 

IRV= cm.-1: 1700, 1678, 1610, 1508, 1256, 1220. 

world.iu('IZW18. 72 · 

... ~O ".'.a·:·iiU.Xt:Ul:a" Of 60 (w/~) ' soclium hydride in Oil ( 10 

mq) and climathylformamfda (2 ml) was added 4-(4-trifluoro-
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mathylphenyl)-3(2R,4H)-l,2,4-triazolone (59 mq) at ·o 0 c. 
'?he rasultinq·:mixtm:e was ati:red for 10 minutes at room 

temperature·. 'ro the mixture was added (2R,3S)-2-(2,4-

dif1u~rophenyl}-3-mathyl-2[ {1H-l,2,4-triazol-l­

yJ.)methyl]oxirane (~3 mq). After stirrinq for 19 hours at 

70 °C, the mixture was diluted with water (4 ml) and ex­

tracted with ethyl acetate (4 ml x 2). 'rhe extract was 

washed with water and satm:ated aqueous sodium chloride 

solution ·successively, dried over ·anhydrous magnesium sul­

fate an~ concentrated under reduced. pressure~ 'rhe .residue 

was purified l?Y.silica qel columnchrom:ato~aphy (~luent; 
. . . . 

ethyl acetat~:hexane = 3:1 to ethyl ace~te) ~o qive 2-
.. . 

C ( lR, 2R) ·-2-: ( 2, 4-difluo~phenyl.)-2-hydroxy-1-mathyl-3-·(lH-
. . . 

1, 2, 4·-tria~ol-1-yl) propyl ]-4-( 4~trifluoromethylphenyl )-

3 (~14H)-l,2,4-triazolone (Compound 10) as a colorless 

powder. (10 mq). 

Working Example 73 

. In the same· manner as in workinq. Example 7 2, 

( 2~·, 3S .>:-2~(2~~4:1!fluorophenyl)-3-methyl~·2-[ ( lH-1~ 2, 4-triazol-

1:.yl)methyf]oxirane (63 mq) was a+lowed. to·react with 2-(4-

. tr~;uor0Jli8thylphenyl)-3(2H,4H)-l,2,4-triazolone (59 mq) to 
-: - . 

qive"' ·4-C (lR,2R)-2-(2,4-difluorophenyl).-2-hydroxy­

l-methyl-3-(lH-l, 2,4-triazol-l-yl)propyl]-2-(4-trifluoro­

mathylphenyl)-3(2H,4H)-l,2,4-triazolone (Compound 11) as a 

white p~ar ( 12 mq). 

Working Example 74 · 

In the same manner as in Worldnq Example 72, 
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(2R.,3S)-2-(2,4~d.ifluoroph~yl_l-3-methyl-2-[(lH-l,2,4-

t:iazol-l-yl)methyl]old.J:ane (251 mq) was allowed. to ~ct 

.with 2-(4-fluo~ophenyl)-3(2K,4H)-l,2,4-t:iazolone (358 mq) 

to give 4-[(1R,2R)-2-(2,4-difluorophenyl)-2-hydroxy-l~meth­

yl-3-(1H-l,2,4-triazol-l-yl)propyl]-2-(4-fluorophenyl)-

3{2H,4H)-l,2,4-triazolone (Compound ~) as a white powder 

(76 mg). 

Working Example 75 

In the same manner as ~-Working Exampie 72, 

(2R,3S)-2-(2,4-difluorophenyl)-3-methyl-2-[(1H-l,2,4~ 

~iazol"".'l-yl)methyl)oxirane (251 m~) was allowed_·to react 

with 2-( 4-chlorophenyl)-3(2H, 4H)-l,_2,4-triazol_one (392. ·mq) .. 

to give 2-(4-chlorophenyl)-4-[(lR,2R)-2-(2,4-difluorophe­

nyl)-2-h~o.xY-1-methyl-3-(1H-l,2,4-triazol-l-yl)propylJ-

. 3(2H,4H)-1,2,4-triazolone (Compound 35) ~s colorless prisms 

(48mg). 

Pref erred group of compound~ belonqinq to the compound 

of· the fo:cmula. (I)·_. ·of the present invention are exemplified · 

in· T~~e 8 .to _'.?able 27· though the present invention- ·is not 

limited to.the compounds qi~en there. 

;.· ": ·-.:.'' 
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Table 8 - -

.. Cpd~ No~ 

: 

.. ! 

2 -

~ 

~- ..... ... 

~-

··::·· 
'!>'-· 

. ..,. ·-

! 

~ 

••••w 

- -· - - , HO CH 3 
N'. call . I -·f 'N-CI:t -C-CK-A_ 
;:/ 2. <a> r 

N ~ 

I ,,& 

F 

- A 

J.-0 ·-NL-JN._. -~. -· _ 
- , 

0 

-,~ . ~-) . CF3 

·O 

-NAN-C!tj. . - .. 
·u-

. 0 

-() {-l F 

-
0 F 

-N6 ~~) F. 
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'rable g 

-A 

l 

... i 
• T • • 

: .. 
i. .! 
I 

. i . . 

·. ll 
. . . .... 

.. --!e'.: .-·· 

.. 
I . i- . . 

_)l-o-·-· 
'N.=1N ~ /J OCJ'3 
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'l!able lO 

Cpd. No. -~ 

'I!. 

t 
.a .·· 

~: . * .... 
. _-N~a'{-) ·r.··.· 
. . 

~-o··._. -N'=' ~ /J .. 

· ... ···!! 
~~- .. -

·~.::···· . . , ,i1'::; . 
.,~···· 

:.;.;.1:. ~ . 
. .,... .. 

. 0 . . 

i 

t 
-~ ._ .. · . -N N-0 OCliiC!'zC!'zB 

. '===' . . 
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'?able ll 

Cpd. No.. !· - A · 

21 -

. 0 . . . . . ·. 

~··-o-... - /\ .· 
-N N N · . 
. k=1 . ~' II . \_J!1. 

··· . 
. ..;· 

25 -

--·---.... -- .... ···~·· 
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'?able 12 ~ ·-· _____ .:..,;..._---

·.Cpd. No·. -A 

. ft-0_..: 
. ~ . . 

.:._N N . · .. N 

.. . ·k==f . ~ I. . • . 
. . ; 

Jl 
-N N~CR2a3· \"_J 

N_ ·. 

1 
.; 

31 -

32 \ -
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Table 13 

·--·- . : .._,_, . -.. 

-·-- -· -· --- --
-A . 

.U· 

. .. --- ····--· .. -·-· ... -... -·-····-

. 

. · ... : .... .. 

r . . . 
! .' .. I . . . 
. . . 
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'rable 14 

I -

Cp d. Na. -A 
-.. 

Jl-oOCP 
: 

~N N ~· · /J 3 
i 

37 

i 
~ . I . 

j 

-
==N . . . 

0 

X -(Jrc:Kza2cF211 
•' 

38 
-N N ~- /J · . · . \ . I . . . 

. N=N · . . 
... 

.. i 
0 

'• 

. i .*-Oc1 .·.! 
I 

I 
39 

-~·. J· ~ /J. · .. 
: .. 

-
. N=:. . . . . .· . 

: 

I 

0 ; 

.· Jl~~~zH. 40 -N · N ~-- . 

'===' . . 
_., 

.. 
'• . O· 

~---o Cl .. 

. . 

. · :_N\~l ~ /J . 41 -.. 

." 

' 
.. .:. .... ~ •. 

·";:... .. 0 
i 

*-O 
........... 

Cl 42 
-N N ~ /J 

\ _J· 
N-

.. 0. . 

-N6 <-d ocs;ccr2l 4K .. 

' 

43 -
·- ..•. .-.....--.. ..... .. -

'" 

. ...... 5 13 



~able lS 

Cpd. No. -A 

45 -

46 

.. ~·: . 

I , .. 
1· 
I 

. j" ... 
. i 

! . 

' 
; 

' 

_)l_J=\_ I· 
L '--l~ OClliCl'zCl'3 --~~~~l 
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IJ!able. 16 

I '. -~----ii 
i 

i L·-~~p~d~-·=~·N·o~--·~--~···---~--:---~-:-----~1- i. 
-A· 

.. 
: .. _. 
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'?able 17 

.Cpd .. No •. -A 

104 -

105 -

106 -

101 -. - ~'··:· ..... · 
.~~:· 

.. " 

. ::~"-.:.-.-!:·-) .. ·~:- :.\· --~.-:~!-.:. 

.. ·. ·:·: :: . ·-:::·.· _.: .. :·· t~ 
.. 

. ... ·- ...... . . ..... -.. -...... . 
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Tabla 18 

Cpd. Na •. 
- • """ :- I• 

·---.. 

108 -

i-12 ·, -.. ;;: . 

~A. 

. . a 
. II . 
~-~·· 

-~ r~- oa,__aze;3 
N:N . . .. 
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'rabla 19 

RO 
(x~ '· . 

N-CK2-C-~2-A 

N__/ . F 

I~-
A 

F 

.Cpd. No •. x Configura-t;ion 
-A 

C*· 
; .. l 

J 
0 

~-o· ~ N (RS) -N\ J ~-:-Ii . OC!I.zCEzCEzH 
N- .. 

f 

I 

0 A ~ -
ll N (RS) . -:-N\_l-Q-oa3. 

0 
.. 

- )lr()- . . . ~·-~.:-·:~ ..•. , .... ~ ... -:-

--~~ 

5~; CB (RS) -N . . ~ /) . oa.,_a.zCFzK .. · 
_..,,..:_ ... \r.=1 . . .... 

.... ·.· 

This Sheet Has Been Replaced 
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'?able 20 

EO · · 

. ('Ii' '· H'-Cl£2-C~2-A. 
N:=J · . !' · 

. 
I 
~ 

6 
! 

F 

Cpd. No. 
configuration· -A 

C'*. 

0 

A-0-ll (S) -N\_JN ~ /J. ~F 3 
. 

: I -
... .-... 

0 
i 
! 

E (R) 

. A-. 
-0--N'N_/ -~ /J crJ 

0 ... 

A-0- : 

ll (S) ~NLtlg ~ /J CF3 
.. .• 

.. 
... .. 

0 . -·· .. .. . . 
t=~ .. ~ ... ' . .,. ... . . 

-~ . /N (-; cr3 ll (R) 

N=N 

0 

i -- A-Q- : ., : 

-'-.JN ~ /) F • ·-.n (S) 
: 
: -

.. · .• 

L... ~---.. -.................. ..... -....... 
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'?able 2l 

·:• .,· .. 

-;~ 66 
_, .. ,..._... 

-167 ---· 

an:figuration 
- C*. 

(R) 

(S)-

-A 

. . 0 

~N6N (-t> F 

(R) 
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- -N6N {~> F: 

(S) 

(R) 

_)l --b--F - . 
\ N . 

. N=:/~~F 

; -(S) 
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if able 22 

-· 

; --. ·--. 

Confiqw:ation 
Cpd.. Be. -A 

0 F 

~-
!! (R) -N N F I \ . Ir i . N'= I 

(S) 

... f .. 

. I 

70 . (R) 

. 0 . . i .. 
. , ~- .... ·· ... i 

~~ N ~-; oa3 .• ·1· 
N__/ . . : 

0 

--.('l {-} OCFl> 
.. 

.ll (·S) 

. - . 

. ·.·o . i 

~-~,. \-) · cal 
l 

(R) k::::N . 

0 
•:,... ~ -. ,., -·w·-0- OC!EzC!' zCZ z!I ·-n (S) 

.... 

. --~-~ -~;· .. ~~>~;~~;:,i::~~~-:j .. 
~:--·~·-··· 

ii1li1iii1il~lliif 
143 



'rabla 23 

· ·. ·. Ccnfiquration 
<:;d .. ·No .. · .. 

. .. --·····- .· . . .· C:*'· . .. -. 

·.!! {R) 

. --·· - ·- . . ·--... --- .· 

-A 

0 

(S) . -•/',.t ~-) ~a~a211 • . 

.. 
:~ 
•-:·. 

1.! (R) 

. 77 - (S) 

(R) 

. ,, 

:!! (S) 

................... ---.. -...... ··· ............ . . -
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'?able 24 · 

· Can:fiqura1:ian 
Cpd. Ha~ . "c:!• -A 

(R) 

0 

ll. (S) 

·. II . 

~·v-·· ~N . N ~· .. . j . ci . 
. U· . \\ · 1r - . 

(R) 
··J_·-o~ 

. -lt : N. \ !. Cl . 
\ "_;_} '' 11 . . . . 
N--. 

(S) . 

... · ·. 

Jl-0·----N . Cl 
\i=:J .. ~ II 
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'!!able 25 

. ---- ------- ... 

· Canfigurat:ian 
Cpd. No. · '. C*· . -A - ~. .. -

(R) 

.. ll (S) 

(R) 

(S) 

.... ~, (S) :r 91 -

... · o· 

. ,~ 
:--N.. N 

\ .. I 
N=N 

0 

~le~~ ~-}. ~CFl 
.. 

I . 

. t . 
1 · 
i . 

.. . 
' 

., 
·1 . 

i 

I . L_--------------~--------~ - . '"' -···-·--·- ... - ·-............ . . . 

lii1111f 1iii1ill1i1Frir 
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'?able 26 · 

Cpd •. No. Ca~igu:ation . -A 
·-· C*· . :.~· ·: . 

; 
'. 

! 

(R) 

ll. (S) .. 

. . . . 
. : . 
--~ 

.... 0 . . . 

. ~ ··.·. ·-o-a· . ·- - . . . 

·-N . N CF CJ' 

. ; k==' . ~ Ii <:Hz 2 . 3 

. ., 
i 

(R) 

(S) . 

•
. ·.··'· .. _· 

. :~r· . 
:5f·. ·, . 
. ·· .· (R) 

-~ .. 

(R) 
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-----·-········-·· --··· 

Table 27 

---·. 

Cpd. H~ .. Con:figuratio~ · _ 
. .... C*· 

-A. 

2! (R) -~O~a~cr21t I . 
' 

100 (R) 

. ll!, (R) 

·102 · (S) -. 
., •... -.----~~ .· ·._ 
. .- " -'~'.. :·. -.: ..... 
~~ ;-~~ . . . . . 

~_; .. . 
. ·. ,... ... ~?-.. ~.. . . 

103 (S). 

_: ·:··~; 

L------------------------------------------~ . . .. t. . '• 

i . 

I'~. .. 
.. ·--"'!"' ... 

. ·, ~- t:.· t : ·- -... 
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Preparation l 

Using the Compound lQ. obtained. in workinq Example 27, 

the components stated below ~re mixed. The mixture was 

paclced in gelatin capsul.es . to· obtain capsul.es, each of which. 

contains the Compound li in an amount of S 0 mq. 

Compound 30 (obtained. in Workinq Example 27) SOmq 

Lactose· 

Cornstarch 

Maqnesium stearate 

. · Preparation 2 
. . 

lOOmq 

40mq 

lOmq 

· 200mq 

'rhe Compound · ll ~btaii1.ad. in· Workin_q Example 32 and 
:-~· 

·.:!:· 

magnesium .. stear~te were grdulated. ·in a . solution of solubl• 

starch •. The·· resultant produ~t was dried, and then mixed with 

lactose_. ~d coi:nstarc~ •. The mixtur~ was subjected to com­

pression ~ldinq.to obtain a tab_let containinq the compo-

nEints stated below. ,. 

Compo~ .ll. · (bbuained ·.in. working Example 32) SOmq. 

Lactose 

···-·m.tarcJi··· : ·: ~~=~ . 
~ . ~ie starch 

- -~· ~~~i~ .. st~ara~e 
Total 

BV&l.ua:t:J,on·of the antifunqal activities of 

65mq 

30mq. 

3Smq 

20mq 

200mq 

of fo=niia·. (X) was conducted by the followinq method: a 
.. ---~··:·;. ' . 

~:.~· 
·t 

(manufactured by Toya Seisalcusho :. 
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8 mm in diametar)··aoalced in a 1000 µq/ml solution of a com.­

pound of :fal:lllUla (I) in me~ol was placed ·on an aqar plate 

conta.1n1nq Various funqi, which was incubated ·at 28 °C for 

~days, mm the diismet~r of. the qrowth.·i~bibition zone 

around the f~lter paper disc was measw:ed. ne followinq 

cu1ture media.- were· used: 

A: yeast nitroqen base aqu medium (pH 7.0) 

B: peptone-yeast extract-qlucose aqar medium (pH 7.0) 

:ne antifmiqal ·spectra of the compounds of fo:cnula (I) 

zu:e shown in 'fable 28. 

•

. .;;;<·,,!,· 
. ~ .·. 
. :: . 

. 
. 

' . 
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iraJ:>ie 2a 

Diameter of growth 
s inhibition zone (DID) 
::I 

•· Test microorganism .. 
't3 cpd. 1 . cpd. 2 cpd.. 3 GJ 
:E - ·- . --· ·• 

Candida albicans 
A 4 5 4 0 4 0 

I FO o. 5 8 3 i 

L 
I. 

' Can~ida utilis_ 
3 5 2·2 I 4 5 I A 

I 9 .. 
' ·I F_O 0 6 · l 

.. 

Aspergi 11 us- _ni ger .. 
3 5. 2 7 1 3 ·A . 

o a· s .... I"F_Q .. 4 .. 

I 

' 
2 

i Aspergillus fumigatus 
4 3 3 6 2 A 

' I FO 6 3·4 4 
; 

~ Cryptococcus. neof orma.ns s 0 2·2 ! 

A 3 0 
• 

FO 0 4 1·0 .. I .. 
T~ichoph~ton rubrum .. .. . 

5 5 2 a 5 ·a 5 : 
... -··:,~~};~~6;, ."ii:(= 6. 7 . 

.. :-~. : 
i 
! 

-. 
.. ~- 7in•n'tagrophytes Tricb 

B 5 5 5 0 2 0 .... · .. :!.'~.--.· - .. 
........ - .. 

I FO. 7 5·2 2 

Microsporll:ID gypseum 
5 5. 4-3 2 o. !. ---~ ..... B • .. 

I:F .. O 6 0 7 6 
.:......-- -:-----.:: ..... · ·-· ............. -.. 

1~1 



Tha.antifunqal activities of the Compound of formula 
. 

(I) against Candida albicans are shown in Tables 29 to 32. 

·'?able 29 

. 
. 

cpd. No. Diameter of growth-inhibition zone (mm) 
Candida albi~ns (IFO 0583) 

(Medium. A •. . 28 t .. two-day culture) 

'" ..!. 4 3 .. .. 

..i.. 
.. 

4 1 

.§_ , :4 5 

.1. 5 0 

.!.. 4 7 

..i. ' 4 4 

l 0 4 7 -
~ 

. . 3 8 

J:....g_ . ·3 3 
.... - -3 - 4.2. 'E .. 

;e; ..,. .. 
. 

: "' . 

4 1 ~ 4 .. . -

:: .. -~5 .. · .4 6 -
..!...1.. 4 2 

1 8 3. 1 - . ~·· -· .. 

" 4 3 ..1..!. :;.~ .... ~ 
.. . . .. ... .. 

~- ': 
.·_; ' 



'l!abla 30 

cpd. No. 

2 1 -· 
..LJ. 
..u_ 
2 ·5 -

:L§_.: 
. 

2 7· -
2 8 -
2 9 

' -
3 0 -
3 ·1-· - .. 

-· ·a·2 -

•• 
. .. 

.. ·· .-..... 
""-, ~: ·. · .. 
. ·· _ ... 

. .. 
::, ~··.~-;.~~ . 

._::··· - . 
3 ·5 -
3 6 -.............. - ... ···-··· 

Diameter of growth-inhibition zone (DID) 

candida· 
(Medium: A •. 

: 

.... 
.. 

.. 

. .• 
.. . . 

albicans (IF0-0583) 
28t ' two-day culture) 

i 
.. 

·2 1 

3 5 

."3 1 .. 

.. 

3 o. 
4 8. 

·3 1· 

2 4 

a·t 
.. 

4 1 
.. 3 8 

4 5 

4. 8 

4 3 

4 5 

4 1 

153 
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. 

, .. 

. 

~ 

. 
-~ 

-· . 

. 

I I. 

: ' l -
. ~ . 

. I 
.I' 

. i . 
- . I ·: 

I " . 

. ·· 1.r 
I . 

. I ~ 

i :f 
i 
; •.. 
! 
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'l!abla 3L 

cpd. No. 

; 

..LI.. .. 

.!..!.. .•. 

.!..!.. .. 

.!Jl. 

..!..l. 

.!..!. 

..!..!. 
4 4 -
..il.. 

• 
... 

. . . . . .· 

...... ·-;~:.: .. 

. . . 
; . 

........ ,.. . 

.!..l. 

..u. 

---- ·--··---------

.. 

Diameter of_growth~inhibition zone (Jiii) 
Candida. al bi cans. (CF0-0583) 

-(Medium A. 28'\: • two-day culture) 
·. 

·- 3 5 

3 3 ,. 

. . 
4 5· 

: .... .. 

.. 4 z· 
. . 

--4_ 5 

4 1 

' 3 2 
,. 

4 4 . . 
•. 3 5 . . 

4· 5 

3 a· 
. 

2 a· 

4 4 

3 0 

_ . 

•. 

. 

... 

. 1 . 
! 

. I . ; 
.. . - • ... : .. 

i· ... 
I. 
I 

. . ·. ·:;· -1 ; ... :. -_ . 
. - :;- . l >· 

• ...s-· . • ·" . 

·-$.· -T·,-:.. :·.: . 
.: . . . . 

. 
. f .. 

! 

? • 



·::-::: 

-:.'.Y .{_:· ... <·~:··\ ~>--- . 
· .. ;;;. 

::·'. 

cpd. No. 

... 

.ll.. 
5 2 -
5 3 -
5 4 -
..u. 
.!..! 
. ..Ll.. 

..ll 

..ll 

.!...Q_ 

.9 1 --

• 

Diameter of growth-inhibition zone (Jlln) 
Candida albicans CIFO 0583) 

(Medium A. 28.t: • two-day· culture) 

2·1· '' 
: 

' . . • 

3 3 

3 1 

3 4 
... 
·4 3 .. 

3 5 

4 0 

4 2 

4 5 

4:0 

4 2 

4 1 

1 8 
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····--········-···-----

-. · n.a protective effects .of the compound. of foz:mula (I) 

aq~_eandida albicans infection in mica a:e shown in the 
. . 

- -

fol~Owing ir~lais 33 mid 34. 

'rest Methodl Fiva-~elc-old Crj_:CDF1 mica ware inocttl.a.t-
. . -

ed. With the minimum lethal dose of- Candida albicans intrave- · . . 

nously. The test compomd was administered or~lly ~nee 

immSdiately after infection. The activity was expressed in 

terms· of EDso values ·calcu~ated- by_ ·the Reed and Muench 

method- from-the sw:Vival rate _7 days after infection. - -

......... :........ .... --
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'?able 33 

cpd. No. 

.!. 

.A. 

.!. 

.!.. 

.!. 
j_ 

.1.!. .. 

..Ll... 
1 2 ·-
..u... 
·li_ 

. . 1 8 -
2 1 -

. 2 4 . 

. ·'··-. . 
. .----: .... ~ ~ .· 

. 2 ·7 -
· ... - ......... -·~----

·E Dao. (mg/kg)· p. · o. 

0 . 3 5 

1 1 . 3 

8 . 0 

0 . 7 l 

0 . 3 9 .. .. -·· 
2. 0 

0 . 1 8 
,_ 

0 . 1 6 

0. 3 5 

0 • 3 9 

8. 0 

2 . 0 

8. 0 
, 

8 . 0 

2. 0 

2. o· 
·a. 0 

1. 4 1 

0. 3 2 ·. ________ .__ ______________ _ 
I p.o. :oral administration 

l.57 

.. 

..• 

-. 

i:. :· -· 
: .. 

. ·:.· :·: . .. 

' 
. ·- .. ... _ 
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~-
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• , 
I : 
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., 
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Tabla 34 

cpd. No •. 

.!.!. 

.!.!. 

.!..§_ 

.ll. 

.!..!-

Li. 
..4JL 
.!.1.." 

..!..!. 

.!.!. 

..u.. 

.!.!. 

.il. 

·· .. · 

. 0. 1 6 . 

0 .· 0 8 8 

. 0. 1 9 

2. a·.· 
2. o. 

-< 1 .. -o·· 
.' ~ . . . 

-~-<-o:---2-"5 

2 ~ ··o 

0 •. 1· 8 

·.< 1. :0 

< .l •. 0 

.< o.· -2 s 
.. 

: < 1. 0 

< 0.' 2· 5 

< 1. 0 

. 0 •. 2 2 

.ll. 0. ·18 

P.o. :oral administration 

·. - ... ·f 
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What we claim is1 .. 

i. An azole compound. rap.~san.ted by ·the fo:mula (I) : 

a4 . . . . 
... :· · 'o ai. · H ·-. " ·· 
(

' I I·~ 
N-CB:2-c-c....;.N N-R3 . 
I I I \ I · 

N==I Ar R 2 Y=z· 

(I) 

.i . 
.. , 
; 

s 

, wherein Ar is a substituted phenyl group; al and R2 inde­

pendently are a; hydro~en atom or a lower alkyl group,_ or _Rl._ 

and a2. may _combine together to fom a lower aiky1~e ... group, . :-. .~. 
. . . 

R3 is a qrbup bonded through a carbon atom; R4 is a. h~;;g~. " 

atcm or an acyl group1 xis a nitrogen atom or.a methin.a,~ .. ~ 
. . . . . . 7~ . ~ :" t 

· qrot,PJ and Y and ~- indepen~an.tly are a·nitroqen at~_or ii.-_·_ ... :."': ... f 
me~e .group which may opti.onal.ly be substi.tuted.. with a·.-" · .. · L 
lower alkyl ·group, 

or a salt thereof. 

2. ·A compound of claim l or· a salt thereof in which X 

is a nitrogen atom •. 

. ~. · ~'- CqiDpound of claim l ·or =1{ salt "'thereof in which R4 . : ....... . 

. -~·' .. -. · ... 

·is_ .• /... ~'.;;>-.:,. g~=-~tom.· · ·. 

~j~,.;~~A; compound of claim l ·or a salt thereof in which R1 

and a2 independently 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. 

1 litilili1in1r1ir 11i1~r 

. t .· 
1 . t ;: 

r 
J 
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6. A campoulicl of claim. l or a salt thereof in which Ar 

is a phenyl. qroup havinq one to three. subatituents.1ndepend­

ent1y aelact&d. f:om a· haioqen,. haloqenatad. . lowar alkyl. gl:aup , · 

"im.d haio~anat~ .lower atkozy .g:oup·~ : ... ~.· ..,.~.: .. ·. ·~.~·-·~<~:~·:: > . ~-.~·:·· •. ::.-= ., ::: :-:~::~;:, .. ~·-~·· 
.. . . . . . 

,· .. 

7. A compoUnc:l ·of claiil l or a:: aal t themf :~ ~ch Ar- · . 

is a haloqen-subs~i~uted phei:iyl qroup. . 

8. A compolind of claim. 7 or. a salt. thereof in which the · 

haloqen~subs.tituted ·phenyl group ·is·.~· a·, 4-difl~roph~yl. ... 

qroup. 

9. A compound of· claim l or ·a ~alt· th~~eof. in.which R~~. 

.. 

. . . . 

is ~ o~U.~~ally substituted. aliphatic .or .aroniatic.h~cai: .. '· 
. ·. . . . . ' . . . .·. . , . . . . . . .. 

bo~. resi.d~e. or .an opti.o~ally substitu~. aroma't;J.c. heterocy-. - : .: 

clic qroup. :·. 

10. A compound of claim 9 or a salt thereof in which al 

is- an . optionally substituted aromatic hydrocarbon. residue.· . · 

11.. A.. ·c~und. of c~aim 1 o:c a salt themf in which R.3 . · 

is·· substj.tuted :phenyl qroup. 
. ·.-. -:. ~- .'.-... · -:.' ···•· . ..~ ~ :'" '"'.'" . . . . .. . ~ ·:..:.:~..::-·. ···-. 

. ,,. ;;:.~~~d of claim 11 or a salt thereof in which 
'-'-'::.:·. . 
~.=..: . . 
·~yl qroup which is substituted wit:h a haioqen 

~-· . 
• -: .... • - • ..;.~~·;~~ •. 'I. • 

atom.·· ·;: ... 

. 13. A cainpound of claim 11 or a salt thereof in which 

al. i.s ·a 'Pheriyl.~'qrOup Which is substi.tutad wi.th a haloallcyl 
-"-~ ,. .... -, ~-- <.• •• · .. -group. "'--.. ~ ,_.; :. . . 
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14. A compound cf claim ll or a salt thereof in which 

a.3 is a phenyl. group which is substituted. with a haioalkoxy 

group. 
.. 

15~. A comp~~ ~f :~~~ ·1:r ~~ ~ ·sait ~:~~~£ -~---~~::- -:-~---<: 
R3 is 4-chlorophenyl. 

16~ A co~pcund_cf claim 13 or a salt thereof in which 
R3 is 4-trifluoromethylphenyl. 

17 •. A compound of claim 14 or a salt thereof in which 

R3 is 4-tri~luoromethoxyphenyl. 

18. A compound of claim 14 .or a. salt thereof in which - . 

R3 is: 4-·c 2, 2~ 2-trifluorcetj,.oxy)phenyl •. · 
·. ~. . . . . . ~ 

.. ':. . 

19. A compound of claim 14 or a salt thereof in which 

R3 is 4-(1,1,2,2-tetrafluoroethoxy)phenyl • 

. 20. ·A compound _of claim -14 or a salt thereof in which 

R3 is 4-(2,2,3,3~tetrafluo~propoxy)phenyl. . . . 

. ·_. .. ·_·.· .. 21.. A ~ompound· ·of claim· 14 or a salt thereof in which 
• • • •• ..: • ·...... • •• • . • .I(" - ... 

~ .... a3·-~··· ·-·.,~;~: -.. i,:2t. ~, 3·-,.3~p;~~fJ.uo;opropolty-) phenyl. 
-~~\ .. ~--·. ~ ~·. :· :-.- . . 

:~~·.-·. ~· 

·--.-~:"."e:Oiiipcund of claim 1 or a salt thereof in which Y 
- .. ~~;..--~:~: .. ~: .. 

·· and r ~dependently are a nitroqen atom or a methine qroup 

which may optionally be s.ubstituted..with a methyl qroup. 

· · · · 23. A compound of claim 1 o~ ·a salt thereof in Wtuch 

the any one of y·anct z is a Ditroqan atom and the other is a· 

mathina group, respectJ.vely. 

3 

... · 
:".: .. ;/•.;_.: .... 
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24. A ~~undo~ claim 1 which is 2-[(1ll,2R)-2·(2,4-

cU.fl~~phenyl)-2-hydJ:ozy-l-mathyl-3-(Ul-1,2,4-triazol-l­

yl}p:ropyl]-4-(4~trifluoromethozyphenyl)-3(2B,4H)-l,2,4-

triazolone, or a salt thereof. 

25. A compound of claim l which is 2-[(lR,2R)-2-(2,4-

cU.fluorophenyl )-2-hydr_oxy-l-methyl-3-( lH-1, 2, 4-tri~zol-l­

yl) propyl ]-4-[ 4- ( 2, 2, 3, 3-tetrafluoropropoxy) phenyl]-

3(2H,4H)-1,2,4-triazolone, or a salt ther~f ~ 

26. A compound .of.claim l which_ is 2~[(1R,2R)-2-(2,4-

. diflu~~phenyl )-2.;.~ydJ:oxy-l~methyl-.3-·( lll~l, 2 ~-4-tria~~l~l·~·l 
.~':' 

yl)prapylJ-4-[4-( 1, 1, 2, 2-t.trafluo~eth~xy)ph~~ll- .· ·. 1· 
.•• ';'t ..... -~ ·. • , • 

3(.2H·~·4B)-1~2,4-triazolone, or· a·· salt thereof •. ·· ·. : · 
... .. ~ 

. . .... -~· 

27. ~compound of claim·l which. is 4-[(lll,2R)-2~(2,4-

difluorophenyl)-2-hydroxy-l-methyl-3-(1H-l,2,4-triazol-l­

yl)propyl]-2-(4-triflu~romethoxyphenyl)-3(2H,4H)-1,2,4-

triazolone, or a .salt.thereof. 

28~ A c~pound of claim 1 which is 2~[(1R,2R)-2-(2,4-
... ,, :-:-i.~~'~li(;.~!'-· ·. . . . . 

-~~).-2-hydroxy-l-methyl-3-(lB-1,2,4-triazol-l-
~t~~~ ~f /j~-· . . . . . 
. '. 7~~[4-(2,2,2-trifluoroethoXy-)phenyl]-3(2H,4H)­
, ;¥;t~:.;r~~- . .. 
azolone, or a salt thereof. 

29. A compound of claim 1 which is 4-[(lR,2R)-2-(2,4-

cU.fluorophanyl)-2-hydroxy-l~methyl-3-(llI-l,2,4-triazol-l­

yl)propyl]-2~[4-(2,2,2-trifluoroethoxy)phenyl]-3(2H,4H)-

1, 2,4-triazolone, or a salt thereof. 

4 

Th1ii1iili1ili1r1iif 1nr 
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30. A. compound of cla.tm 1 which is ·4-[ (lll,21\)-2-(2,4-

31·. A process for preparing a compound of formula 
. . 

(I) of claim. l or· a salt thereof which cemprises . 
v . 

(II): 

( i) :eacting a compound· rep:esented by the fol:lllUl.a 

. ai. ·~ 
,o, ' A . 3 

H2C~ C".""9C-N · N-R · 
, I. I 2 \ I 

. . ·. ·Ar R Y~Z 

. . 

(1I) . 

. : 
.., 

·~· 

, whe:ein 'th~ symbols hava-~e· ·~meanings.~ d~fl.ned iii 
. - .... 

the . f o:CmuJ.a (If,· 
·: .:·· .... .... 

with. 'a c0mpaund represented by. the foxmul.a. (III)·: 

(IV): 

j : 

. x 
(. ' NH. 
=J· . N • 

x · o al 
f ' I\, 

H-CH2-c-c 
I . I ' 2 

N=t Ar R 

5 

.. 
~·~~i_,;: 

·-·--. 

-(lV) 



·.· .. : 
; ·."::"• 

, .rf,~~ 

.. ,,,\~':· ... 

111111111111111111111111111111 tlr.!~l tf .~" 
, whexein the ll]'llhola :i;Ai.::.'i~:,~i_:idfil~~'~: defined in 

.:.~ .... ..~~~'~ ... :;.:.• ·. ···:~·· ·:.·.~.-: .. 

the fcmml.a (I) , · 

or a salt thereof, with a compound represented by the formu­

la (V): 

(V) 

, wherein the symbols have the same meaninqs as defined·in 

the formula · (I) , 

or a ·salt thereof, if necessary followed by_aeylation reac~ 

. . .. ' .::.· :· ·~·t~·· 
3 2. An antifunqal composi ti~n :Wich comp~t~~ii · ~~8"i!~c- · · 

. . . ... . . . -... ··: .:·,~:_.:\· ;':· .. ::.·:·.-~>fh,.~-;~ . ':. 
tive amount .of an azole compound represented .bY··~a':fomula: . 

. . . . . . . . ~ ...... ~.... ·.· '·. ~~ ~:.· ·.' ~.:/. ~·:.-.·,!·/_~;··:::~;~~t:~~t~~~};:ff#.~¢~ ~:~ .: .. ' 
(I) as· defined claim 1 or a phai:maceutically.acceptabla~aalt 

tion. 

...... 
thereof and a carrier, 

33 • A use of a compound of. ·the formula· (I 
·.;;._.·,· 

in claim 1 ·or a salt thereof in the preparat__ . i·:~ 
... ~-~; 

6 


