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TRI AZOLE ANTI FUNGAL AGENTS This invention relates to triazole
derivatives which have antifungal activity and.are useful in the
treatnment of fungal infections in animals, including humans. Thus
t he inventioqy bhksdes conpounds of the fornula - [ er rRCT/ERS6/E2400ei r
phar maceutical Ty acceptable salts, wher e “Ar is a phenyl group
substituted by 1 to 3 substituents each - i ndependent |y

sel ected from hal o and CF3; and X is a group of the formla:-

[err] wherein Z is H or F, afRIAZOLE ANRIFRUNGAeAGENTSa 5- nenber ed
ni trogen-contai ning aromati ¢ heterocyclic group optionally containing an
oxygen or sulfur atomand attached-to the phenyl, pyridyl or pyrimdinyl

group by a carbon of_hitro ena m and i tituted.b . k0 3
substi%tuents each i WH@ﬂB\‘ﬁfgWIrﬁag%@gF%%&% Fgﬁ?%’}é’?%%@bﬁ‘ﬁ% %ﬁ%?ﬂw
( qerr]-Cderr] andaelrlé %éﬁmﬂ iltieatmerl stifuhgdMnfettions)ih anlmay,intiagihg humans.
hydroxyet hoxynet h %’h
us the invention provides compounds of the formuia:-

P
ﬁi—caz—c[‘:ca—x e

and their pharmaceutically acceptable salts, .

where  Aris a phenyl group substituted by 1 to 3 substituents each
independently selected from halo and CF3;

and X is a group of the formula:- .

* | | N

= -

wherein Zis H or F, and
in which Hetis a 5-membered mtrogen—contammg aromiatic heterocyclic group
opticnally containing an oxygen or sulfur atom and attached to the phenyl, pyridyi
or pyrimidinyl group by a carbon or nitrogen atomn and optionally substituted by 1
o 3 substituents eacﬁ independently selected from halo; C+-C,4 alkyl; (C1-C4
alkoxy)methyl; 2-(C4-C, alkoxy)ethoxymethyl; 2-hydroxyethoxymethyl;
cyanomethyl; -NR'R? or -CH:CONR'R? where R! and R? are each independently
. H or C4-C, alkyl; phenyithio or phenyl~(Cs or C; alkyl) in beth of which said phenyl
group is optionally substituted by halo, triflucromethyi or C4-C, alkyl; -NHCO(C1-Cs
alkyl); -NHSO(C1-C, alkyl); -NHCONR'R® where R’ and R? are as defined above;
mercapto; and -S(0)y(C4-Cs alkyl) where nis 0, 1 or 2.

SUBSTITUTE SHEET (RULE 26)



cyanonethyl; -NR[err]Rerr] or -CHerr]CONRlerr]R[err] where R err] and

Rl err] are each independently Hor (err]-C4 alkyl; phenylthio or

phenyl -(Cl[err] or CJerr] alkyl) in both of which said phenyl group is

optionally substituted by halo, trifluoronmethyl or (err]-Cerr] alkyl;

-NHCO( ([ err] - J‘W‘va% al kyl); -NHSq err](Cerr]-Cerr] alkylpormpesnzsro
rT e

- NHCONR] er r ] re RL and Rlerr] are_gas defined above; nmer capt o;

' and-S(O)n(C[err] Cerr] alkyl) where nis 0, 1 or 2. WO 97/ 01552
PCT/ EP96/ 02470 "Halo" means F, Cl, Brorl. Preferred alkyi groups aré methyl, ethyl and
"Hal 0" nmeans F, or .| red al k S t hyl , ethyl and
sopropyT - and PeATEPY G pretsr e iRl ofhub et P oS ity
is pref er abl y H. Zis prefefdbly Htably, "Het" Is a pyrazol yl, | m dazol yl,

o oup. opt i onal |y syt PlerabaHBE T dmmers it iienbiv, it kctaonl, SxpdEzoN

-yl, pyrazol - 3- yﬁyrrdwmmbrynomletrazay@éob dptxohélly sunsmmi as?defined above,

i mi dazol - 4-yl, 1,2 triazol - yl triazol

' 2,3-triazol - 4- ynarhqu ariy;a pvraaetﬂ Y pvrazol%yl pyrazolfhy},.lraﬁi@zolsi-yh imidazol-2-yl,
1, 2, 4-tri I t 7121 ¥la- -
, 2, 4- ox;::l?;gol gﬁ'll(?azbl-sﬂlyﬂ 1I ﬁ?ﬁmé?d ?3.'?0 trézal ﬁxl?)f’?g% ?E?B{-@g}’ﬁ 2 4-tn£zo| 1
t hese groups Yi.e'l ,Egl-mpmltﬁ’rﬂl, ﬂy’é étria;pl-émyl,é&,éﬂhtadmola-ylub&4-oxadnzolesyl

defi ned above,
et Lned 200ve, o084 quBBlk 891 Tt Inbor AR By, Bl rpups
i odo, ( err] - cbaifpg apliorally sobstitutedtbyok i@ stlystitughis as demdd]at;ovehmd met hyl ,

ohonyl o, ot renriRds P Do 5 RmBBN)RLF Bt oFSUeslueinaaffiiidbebcenty

car banoyl net hyl , selested frofpchio, besrag, flucro, iodo, C+-Ofaikylparhingy ethewrﬁdthyl 2-

compounts are el gt SORRTI B S b G e maIe angauiphony,
? a{nhnopyr ?f, 0: 1m1élrca| plo, phenymﬁ@cmmhbsﬁlmlaﬁw |34n¥ihylure|do cyanomethyl,

et hoxynet hyl pyrazo zol - 3-y -
met hanesul f onam AR 9m9¥'81veihyk§qeta'9‘{°3€v MAYr ei do) pyrazol -1 -yl, 3-

acet am dopyrazol -1 - ythe thost Brefintddde o’l‘ﬁﬁdun‘as)dre eﬁheﬁfﬁfsﬂﬁétﬁh‘t”eé%?ha@e he 1
- et hyl pyrazol - 5-yl, 1- |sopropylpyrazol 5-yl,

- et hoxynet hyl py r Sishstitient as M| net hyl - pyrazol 3-yl,

e hol oy agol - Ly %&“Lﬁ BHAGSLT ot okl pilzntt Yl Gahinopyrazor 1, -

2- et hyl i mi dazol etboyymetbylpyrazolsé-wbﬂyetbomnetbylpwaﬁsﬂ-ﬁ-ml, dwaoma:pyrazal-gﬂyl 3-

etnomet v gl B A RO Yo

"~ 1-ethylin dazol chtamldbpytazbki-yn 1meﬂwlpymzd—5mﬂeﬂzmethBMraqu-8}ylleﬂzelhylp¥rgdol-

1,23 5-yl, 1-isopropylpyrazol-5-yl, 1-ethoxymethylpyrazol-5-yl, 1-carbamoylmethyl-
pyrazol-3-yl, 1-cyano-methylpyrazol-3-yl, pyrazol-3-yl, pyrazol-4-yl, 3-
methylpyrazol-4-yl, 1-methyiimidazol-2-yl, imidazol-1-yl, 2-methylimidazol-1-yl, 1-
ethoxymethyl-2-phenylithicimidazol-5-yl, 1-ethoxymethylimidazol-z-yl, 4-
methylimidazol-1-yl, 1-ethoxymethylimidazol-5-yl, imidazol-2-yl, 1-methylimidazol-
5-yl, 1-ethylimidazol-5-yl, 1-methyl-2-phenyithicimidazol-5-yl, imidazo! -4-yi, 1,2,3-
triazol-1-yl, 1,2,3-triazo!-2-yl, 1,2,4-triazol-1-yl, 1-ethoxymethyl-1 ,2,4—tﬁazol-5-yl, 1i-
ethoxymethyl-3-methyithio-1,2,4-triazol-5-yl, 1,2,3-triazol-4-yl, 1-(2-
methoxyethoxymethyl)-1,2,3-triazol-6-yl, 1-benzyl-1,2,3-triazol-5-yi,1-(2-
hydroxyethoxymethyl)-1 2,3-triazol-5-yl, 5-methyl-1 2,3-triazol-4-yl, 3-methylthio-
1,2,4-triazol-1-yl, 1-ethoxymethyl-1,2,3-triazol-5-yl, 4-methyi-1,2,4-triazol-3-yl, 3-
mercapto-4-methyl-1,2,4-triazol-5-yl, 1-methyl-1,2,4-triazol-5-yl, 1-ethoxymethyl-
1,2,3-triazol-4-yl, 2-ethoxymethyl-1,2,3-triazol-4-yl, 1,2,4-triazol-4-yl, 4-chioro-

4



triazol-1-yl, 1,2,3-triazol-2-yl, 1,2,4-triazol-1-yl,
1-ethoxynethyl-1,2,4-triazol-5-yl, 1- .
et hoxynet hyl - 3-net hyl thi o-1, 2, 4tri azol -5-yl, 1,2,3-triazol-4-yl, 1-(2- .
nmet hoxyet hoxynet hyl)-1 , 2, 3-triazol -5-yl, 1-benzyl-

,2,3-triazol ¥ho1ssa( 2- hydr oxyet hoxynet hyl ) -1 , 2, 3-t r i mgkpdsnido
5-nmethyl -1 ,2,3-triazol -4-yl, 3methy|th|§__ 1,2, 4-triazol-1 -yl, 1
-ethoxynethyl 1,2,3-triazol-5-yl, 4-nmethyl-1 24tr|azol 3-yl, 3-

mer capt o- 4- met hy,E-Sktn;achéE-yk Atm‘mosl.gﬁ-tﬂazwlt&-ylyﬂdqdo-22/3-1naze|253yl- é-ﬂjabro-

1 2, 4t H azol - 413 UZRRE g 33 bRz e BRICY2 dndaciaiy, 820! 4T

PCT/ EP96/ 02470 methanesulphonyl -1,2,4-triazol-1-yl, 1-ethoxymethyl-3-tethanesulphonyl-1,2,4-

Wit o thazafE Smmg%ﬁ 2l BRSGE2 il %&%fmhéyﬂoﬁﬂ'
, 2,4-tiazol - 3- thetl'%'lthlo-‘l ,mml-awr&hehar@sd&pmmmm 4-Jaxa¢ﬁhzol-12-yl 3-

iy Eérﬁlzofa%xer{ﬂhan&%&'a%oﬁ-ﬁ Eanos bR A BrABaEA-B . -methytetrazol-5-yi, 1-
rret hyl t hi o- 1, 3, g )ﬁ'té{raz&-ajﬂtWEIWQﬁﬂE'SénétryﬁiWWﬁO' 2-yl,
- oxa I azo , -2

3- am no- 1 5-am no-1°, 3, 4- oxadi
1-nethyl -tetrazol - 5- &lisp@ferablytaenr,@yppéth%iganulg.y| tetrazol - 5- yI
t hi azol -5-yl and 2, 5-di net hyl pyrrol -1-yl . X1ls preferably'a gr oup
of the formula: - where Z is H or#F, and, nore preferably,
[err] where "Het" is as defined abov Het X is nost preferably a
group of the fornula: - [err]

where Zis Hor F,

and, more preferably,

where "Het’ is as defined above.
X is most preferably a group of the formula:-

where "Het" is selected from (a) an unsubstituted 1,2,3-triazol-1-yl group, (b) an

" unsubstituted 1,2,4-triazol-1-yl or ~4-yl group, (c) a 1,2,3- or 1,2,4-triazolyl group
atiached to the adjacent phenyl group by a carbon atom '
and optionally substituted on a nitrogen atom by 01-04 alkyl (preferably methyl), or
(C4-C,4 alkoxy)methyl (preferably ethoxymethyl), (d) unsubstituted imidazol-1-yl,
(e) an unsubstituted pyrazol-3-yl group, an unsubstituted pyrazol-4-yl group or 1-
methylpyrazol-5-yi group, and (f) an imidazol-4-yl or 1-methylimidazol-5-yl group.

Ar is preferably a phenyl group substituted by 1 or 2 substituents each

independently selected from halo and CFs. More preferably, Ar is a phenyl group
substituted by 1 or 2 substituents each independently selected from F, Cl and Br.
Most preferably, Ar is 2,4-difluorophenyl, 2-chlorophenyl or 2-fluorophenyl.



where "Het" is selected from(a) an unsubstituted 1,2,3-triazol-1 -yl

group, (b) an unsubstituted 1 ,2,4-triazol-1-yl or -4-yl group, (c) a
1,2,3- or 1,2,4-triazolyl group attached to the adjacent phenyl group
by a carbon atom and optionally substituted on a nitrogen atom by

Clerr]-derr] vodbnrssarreferably nmethyl), or (d err] - erp¢I/EPI6N2470
al koxy) met hyl (preferably ethoxynethyl), ( ) unsubstituted im dazol 1 yl,

(e) an unsubstituted pyrazol - 3-yl group, “unsubsti t ut ed pyrazol
group or 1- ﬁ/‘ﬁﬁﬁ’ﬂwn SW cgn 6t méﬁ'etomeflcm itehopid heyndeﬂstood

1-methylim dazoltnérthb iri/eRtitn includes all the fiutérheRy, €f er abl y a phenyl group
substituted by 1 or 2 substituents each I ndependently selected from

hal o and CF3. More priéeqhagnaceytically asceptahilg salig ofthe compounds pf thedarmmyla (1) or

orforably, v |1Go0ss SRR et i il S o Vors st i o

WD 97/ 01552 the hydrochloride, hydrobromide, hydroiodide, suiphate or btsulphate, phosphate
PCT/ EP96/ 02470 ere.the

Pommounds o1y Ot hysragen phosptiste, acatate, Falaate; fumarale, lachis. tamato ctae.

tEat the i nvelnlt | ghiiconags, lbéﬁaoﬂell rrbhﬁfﬁe&ﬂbhmte, ber(njzene?ulp?]orﬁfié and
phar maceutical |y acce e salts of, the conpounds the fo
i nclude acid add®" gﬁ Pb?"?'t?r %Ff!ﬁﬁ@mmﬂ ?W%{%ﬂaé"’sgﬂtﬁ

such as the %h%@dﬂidrﬁ,%mﬁ%ﬁiﬁrﬁ%ﬁ%%lkﬁdﬂh&nﬁﬂh d8ks. smmm bn

bi sul phat e, phosphate hydr ogen phosphate, acetate, | eate, Tunarate,

lactate, tartr at%mabietmaceuﬂcgl sritsraaecBerge et ahJePhamm. @#e_s.ﬁl PA8(19%).
benzenesul phonat e angn-\ oowalngghrmw ﬁh@ﬁﬁ n‘;ﬁ contdirs at éﬁEﬁm@J cHifaf &R Ed

-may al so formbasic salts as so potassi um

t et r aal kyl anmonitbereferetexist Bsat isast wadiasterecisarnericpairs offenantiomets, éel salts
see Berge et al J. Pharm Sci., 66, 1-19 (1977). The conpounds of
the formula (1) contain at least two chir oen;;res (*) and t herefore
exi st as at |least two diastereoi rreric ?Hrg enantioners, i.e.

[err] The inventi on N¥C =iXdi vi dual. (Bt er eoi soners of
t he conpounds of formul a (I[_L_leet hef 4 tH* nmi xtures thereof. Separation
of di astere0| Sonmers nay

The invention includes both the individual sterecisomers of the compounds
of formula (I} together with mixtures thereof. Separation of diasterecisomers may
be achieved by conventional techniques, e.g. by fractional crystallisation,
chromatography or H.P.L.C. of a diastereocisomeric mixture of a compound of the
formula (1) or a suitable salt or derivative thereof. An individual enantiomer of a
compound of the formula (1) may also be prepared from a corresponding optically
pure intermediate or by resolution, either by H.P.L.C. of the racemate using a
suitable chiral support or by fractional crystallisation of the diastereoisomeric saits
formed by reaction of the racemate with a suitable optically active acid, e.g. 1R-(-)
or 1S-(+)-10-camphorsulphonic acid, 3-bromocamphor-10-sulphonic acid or (-)-3-
bromocamphor-8-sulphonic acid.

In general, the (2R,3S)-forms of the compounds (l) are preferred.

Preferred individual compounds include the following:-
(2R,38)-2-(2,4-difluorophenyl)-3-(4-[imidazol-1-yljphenyl)-1-(1,2,4-triazol-1-
yhbutan-2-ol, |
(2R,38)-2-(2,4-difluorophenyl)-3-(4-[1 ,2,é-triazol-1 -yllphenyl)-1-(1,2,4-triazol-1-
yl)butan-2-ol,



be achi eved by conventional techniques, e.g. by fractional crystallisation,
chromat ography or H P.L.C. of a diastereoisoneric mxture of a conpound of
t he formula (1) or a suitable salt or derivative thereof. "An individual-
enanti omer of a conmpound of the formula (1) may al so be prepared froma
correspondi NGy@PHo18 | Y pure internedi ate or by resol utipgrrEm®shiaes by

H P.L.C of the racemate using a suitahl e chiral support or by
fractional crystallisation of the diastereodi someric salts formed by
reaction of thel2ReadSned24wifiuerephanyt)-dnlde18:3-trinzol-¢-yipheny-x(1,24-tdazol- 1t
R-(-) or 1 -ganphor sul phoni ¢ aci d, 3-bronmocanphor-1 0-sul phonic
acid or (- aﬂfbh%)ar}gog’arrphor 8- sul phoni ¢ aci d. In general, the

(2R 39)- for ms Ol2R,318)-2(2ypaiftutrorhenyBiae(dsi o, erizzul-1-yljphenyl)-1-(£2 dithazatd -

i ndi vi dual nm, q | ude the follow ng: -

(2R, 39) - 2- (2, 4ﬁiﬁq%?@;henyl) 3-(4-[imdazol-1 -yl]phenyl)-1-(1

FF M By v i B A S o Bty P ot
VO 97/ 01552 ’

(P% / 52;96/2 0(2;172 (dzﬁ,?%)og (gzp 4—d|fluorophenxl)-3-(4-[1 5,? ltl-;tn?zo(lf jphé‘iyl) 1-(1 2 4- trlazcz! -1-

, 2, 4-triazol - 1 yhbutag-Rygh -2 ol ,

2R, 3S)-2-( 2, 4- Aathii :
((1 > 31 t“(azoI &fi éspé-?@hfdgﬂd&r ﬁ}ér@PIal(&l»-ﬁ ethlylpPreol-3-yihriyeNH 2 adtriazol-1
(2R 35)-2- (2, 4wl)butamr2nq5heny|) 3-(4-[1 ,2,4-triazol -3-yl]phenyl)-1 -(1

, 2, 4-t |

(2R, 38513-2?2,4-diflu0r0 'ﬁ%ffﬂ‘ﬂa“%"ﬁ"??lpéipﬁreﬁ S fQloWsy 1) - 1- (1

,2,4-triazol - 1- RoutevA) but an 2 ol, and

(2R 35 2 O SRRl ol A R LISl

can be prepar edbateni2sbl dervative of the férenute (I1):- The conpounds of the
formula (1) can be prepared by the reduction of a 3- but en- 2- ol
derivative of the fornmula (11):-
H CH, _
—CH ———Ce—X cn(n).
T

where Ar and X are as defined for formula (1).

In a typical procedure the reduction of the compound (ll) is carried out by
catalytic hydrogenation, e.g. using either a hetero-gensous catalyst such as
palladium, palladium or rhodium on carbon, Raney nickel, or a homogeneous
catalyst, e.g. tris(triphenylphosphine) chlororhodium, both in a suitable organic
solvent, e.g. ethanol or ethyl acetate. The reaction is preferably carried out at
from room temperature up to the reflux temperature of the solventand ata
pressure of from 1 to 5 atmospheres (100-500kPa), but generally proceeds
satisfactorily at about room temperature and two atmospheres of hydrogen
pressure. This reduction technique tends to resuit in end products (1) primarily in
the (2R,3S) or (2R,35/28,3R) form.

. The reduction can also be carried out using di-imide which can be
generated in gitu by the decomposition of azodicarboxylic acid potassium salt [J.

Org. Chem., 1965, 30, 1965] or an acyl or sulphonyl hydrazide (e.g. p-

-toluenesulphonylhydrazide) either by the action of base, e.g. sodium ethoxide, or -




[err] where Ar and X are as defined for fornula (1). In a
typi cal procedure the reduction of the conpound (I1) is carried out by
catal yti c hydrogenation, e.g. using either a heterogeneous catal yst such as
pal | adi um pal | adi um or rhodi um on carbon, 'Raney ni ckel, or a honpgeneous
catal yst, e. gxwdéidasdy i phenyl phosphi ne) chl ororhodi um bot h porAEPIeRI4tED] €
organi c sol vent, e.g. ethanol or ethyl etate. The reaction is
preferably carried out at -from room tenper at ur.e, .g(p to the refl ux
tenperature of thethegnakdecomppsitionin an app & solyent; &6y ol butaRBLf A} e

(100-500kPa) , bujydigesrbah 'siich &8 t1féise or xyietid [3f ARl Cheln/ Swc., abet] 83, G70p;

tenperature and two at nospheres of h pressure. This reducti on

d
t echni que tends Tetrghedipn, 1976082, 3 ubggig?tmf rasthady, sufficient quantities of bty s)

si g di -1 m do. WiPEieTomeric pairs, o, (R3S} énd GRUSH A PFRIES R d8dC2! 11 O O
azodi car boxyl i CI aﬁ,ﬁﬂlalﬁ,SS)s ianemﬁzh prc_[dglced for them to besgparctashby chiras@togaphy.

Lol uenesul phonyl hydr :oRBURC hydRgersfionas hibs tefinsratyres.(e.q, 53° 1o 3097 ) and
ethoxide, or - gyera proltfigdd/fétivae.g. 15 to 20 hours) will, at the same timg as rducing

PCT/ EP96/ 02470 _ ( by t her ng
deconposi ti on i nthermethylemergraup, simuilaneously rgmove pay proteglinggrevpssuchias (Cq-

hydr ocar bon such Al tﬁg*‘i 3 mxxé@. .

Tet r ahedr on, 1978@5@&@%@#% {%i?\%ﬂiﬁ)se met ﬂ%}ﬁwé%f@ |80| nt Q%Tyﬁrg%ﬁylt ?gégﬁyl
bot h di ast er e substitneptsiwhich arecattgched 3R nitragenztomRyf "Het” (998 6.9 ExaBplesand
(2R, 3R/ 2S, 39), agg &{aﬁgsg&gduced for themto be separated by

chr omat ogr aphy. ' tal yti c hydrogenati on at hi gher tenperatures

(e.g. 50 to 100[err] ®armyofthe imsenediatps of thedommyle (iljoare(kmoyn 15 to 20
S mult aneous! y r EPPBUBTR o Jeast i GaTs ) s Seh Bp- OBy G BB P. 4 052222,

Cl err] al koxy) net giY otiveré ©hf belprépdrel ankibgelsly ith@itb the methods disclosed in these
2- hydr oxyet hoxymet hyl or ben subs whi ¢ch are att

zyl ; t1tuent ched to a
ni trogen at om of 'efﬁﬁncefrs@éoégﬁt.ecﬁkﬁﬁfﬁ glystrateggl,erng in;ihe ssation headed
Many of the inteﬁpiﬁ?ia?étﬁﬁsqf the formula (11) are known conpounds, at
erns,

| east in general t see e.g. WD 89/05581 or U S P. 4,952, 232,
A typical method to certain key iodo-phenyi intermediates can for example

be illustrated as follows:-



and ot hers can be prepared anal ogously either to the nmethods disclosed in

t hese
secti on headed
key i odo- phenyl
foll ows: -
PCT/ EP96/ 02470

PCT/ EP96/ 02470

These i odo- phenyl

r ef er ences,

or to the techniques illustrated herein in the

"Preparations”. A typical nethod to certain
i nternmedi ates can for exanple be illustrated as
wog-”o% 97/ 01552 PCT/EP96/02470
-7- [err] WD 97/ 01552
-7- -8-

i ntermedi ates can then be progressed into the

internediates (11) by several nethods. For ounds (I1) in which
"Het" is linked to the adjacent phenyl group by a nitNPgen atom the
followi ng route can @ d: - o
N
. Me
NH(OMe)Me HC Z
. >
I I
Diethyl ether Ar-CHz-MgBr
Z : - z
NQEN\\v/JﬂMé
2
1 - 1
Ac,0
Triton B
t-Butyl hydroperoxide
Toluene
CHE
quKngr
N THF, n-Buli
| ! - > Ar !
P
NaN N
DMF :& ]
HO e

TG

()
can be resolved into
(+) and () forms.



[err] For compounds (I1) in which "Het" is linked to the

adj acent phenyl group by a carbon atom the follow ng route can be used.
When "Het" is unsubstituted, it is preferred to protect "Het" with a
protecting group Q preferably a (Cferr]-C4 al koxy) met hyl ,

[2- (] err]-C fgdnoasssoxy) et hoxy] met hyl, benzyl ortrityl protreIVERPSGO24T00UD,
preferably an et hoxynethyl, 2-nmethoxyethoxynethyl, benzyl or trityl group,
whi ch group can be subsequently renoved by conventional techniques, e.g.
by acid hydrol ysi s (al koxynmet hyl, al koxyet hoxymet hyl or trityl only) or
catal ytic hydrogenation, if required. [Inglact, the end products (l) in
which "Het" is substituted by Cl-C4 al koxymethyl, [2-((ferr]-C4

al koxy) et hoxy] met hy| These dadoyphenykintermgdiates gan thenbe pragressediito thgent s i n
their own right]s \ RO ' t for exanpl e necessary when
an N-al kyl heter'%tceﬁgPéﬁ?e?ql?eggF?%%Hg?bg?g\%h in Preparation 53 where a
final product havi ng Foncbmpetings (1B ibwhichJelet" is dinikedtothe ddjacentphienyl group bys
conveniently illustrated bn¥ thh? St of % 2, 3:tri aé.ol e, as follows:-

WO 97/ 01552 a nitrogen atom, the foliowing route can be used:- PCT/ EP96/ 02470

-

T +Het-H

Cu camlystIK2C03
Heat

HO
é"N Het w(TIA)
K]

For compodnds (i1} in which “Het" is linked to the adjacent phenyl group by
a carbon atom, the following route can be used. When “Het” is unsubstituted, it is
preferred to protect "Het" with a protecting group Q, preferably a (C1-C, alkoxy)
methyl, [2-(C+-Cs alkoxy)ethoxy]methyl, benzyl or'trityl protecting group,
preferably an ethoxymethyl, 2-methoxyethoxymethyl, benzyl or trityl group, which

group can be subsequentiy removed by conventional techniques, e.g. by acid
hydrolysis (alkoxymethyl, alkoxyethoxymethyl or trityl only) or catalytic
hydrogenation, if required. [In fact, the end products (l) in which "Het" is
substituted by C4-C, alkoxymethyl, [2-(C1-C,4 alkoxy) ethoxY]methyl or benzyl are
also active as antifungal agents in their own right]. A protecting group is not for
example necessary when an N-alkyl heterocycle is required as shown in
Preparation 53 Where a finat product having an N-methyl substituent is prepared.
This route is conveniently illustrated by the use of 1,2,3-triazols, as foliows:-



[err] | ' As stated above, Qis preferably

et hoxynet hyl , 2-nmet hoxyet hoxynet hyl , benzyl or trityl, the first two of
t hese groups being renovabl e by acidic hydrolysis, e.g. using dilute
aqueous hydrochloric acid (see e.g. Exanples 38 and 42 which illustrate

t hi s techni queyoorolassabenzyl group bei ng renovabl e by cat al ytROF/EP6/62470
hydr ogenation (see e:g. Exanple 63), and the trityl group by hydrolysis
W th trifluoroacetic acid. Wiere end proglucts (1) in which "Het" is

unsubstituted are desired, it is possible to renmove the protecting group
Q as the very last step of the whol e reaction as is described in
Exanpl es 38,42 and 63, although Q can be renoved simultaneously with the
reduction of the methylene group, if desired, as is for exanple

described in Exanples 59, 64 and 66.

_N
N “NH
v =i\ 100x,co,
2. p-Buli; znaz; 78°C
N"N “N=-Q
B { | HO ‘.2
~N ZnCLLICT ~N
i 1 > { L \ N
PA(PPh,), ﬁ
'THF, reflox,
@ or (+) or (). © ZnCl,(Optional). if’e‘f‘.‘.’;":?of
protecting group Q

As stated above, Q is preferably ethoxymethyl, 2-methoxysthoxymethyl,
benzy! or trityl, the first two of these groups being removable by acidic hydrolysis,
e.g. using dilute aqueous hydrochioric acid (see e.g. Examples 38 and 42 which
illustrate this technique), the benzyl group being removable by catalytic
hydrogenation (see e.g. Example 63}, and the trityl group by hydrolysis with
trifluoroacetic acid. Where end products (1) in which "Het" is unsubstituted are
desired, it is possible to remove the protecting group Q as the very last step of the
whole reaction as is described in Examples 38, 42 and 63, although Q can be
removed simultaneously with the reduction of the methylene group, if desired, as
is for example described in Examples 59, 64 and 66.
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- 10- Furthernore, Preparation 11 illustrates a route to
intermediates (I11) in which "Het" is a1l ,2,3-triazol-4-yl group.
Routes to internmediates (I1) in which X contains a pyridyl noiety are

illustrated | g¥masgsati ons 22 and 24. Preparation 25 il | ustrcarepss/az4voout e
to intermediates (I1) in which "Het" i a5amn0134th|ad|azol 2-yl

g][ inﬁJ.[ o redi at eSPrepaF:ﬁﬁg‘on 21 I I ust atile“s@a%l_q I ter gv!emt 0 t|’|e gﬂspar tion

?(ra?lrjio and this "pafr i9g 1,2 eLthggé]ngoum gener al t er ms as foll ows: - (HA)
Routes to intermediates (1) in which X contains a pyridyi moiety are
ilustrated in Preparations 22 and 24.  Preparation 25 illustrates a route to
intermediates (II) in which "Het" is a 5-amino-1 ,3,4-thiadiazol-2-yl group.
Preparation 21 iliustrates an altemative to the preparation of intermediates
(I1A) in which "Het" is N-linked to the adjacent phenyl group, and this can be

illustrated in general terms as follows:-

i a5

MezNCHzNMe2

—cH, Het tButyl cH,
o (N e | T, 3™
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-11- Route B A phenylthio, benzyl, ((err]-C4 al koxy) nethyl,
2-(Cerr]-C4 al koxy) et hoxynet hyl , or 2-hydroxyet hoxynet hyl substituent
on "Het" can be renoved, if desired, by catal yti c hydrogenati on
simlarly towhonesecedure of Route A e.g. over pall adi umpcr/ewesioaney

ni ckel at about 30 to 100 p.s.i. (200 to 646 kPa) and from room
tenmperature up to 100[err]C in a solvent such as nethanol or ethanol.
Route C RoutedBpounds of the fornula (1) in which "Het" is a

1,2,4-triazol -4-yl n epar fro r ondi n

f or mam dl) ionpou%dsgé‘%ﬂgpﬁﬁﬁ% be"%bﬁ‘é@b%ﬁ%m@eﬁy%ﬁgé‘ ﬁg?[}iyﬂ%i‘%?%%?thﬂm do
A oo e et amerelinintt gt
(typi Cally f ronPABHHEHYHRSsrta sitbieg 1o 58 arocedrs ofRoled o vap Salpcfim

of a sol vent or ot Rahé¢niekeistaboubs0 10U g.all (200 % 888 kPa e fAémibbdmor N N

di met hyl acetam de at the reflux tenperature of the solvent. The fornmam do

starting materi lgmperture ypite A00SC i soivem) ssich astmethpaelios ethangbt rat ed i n

Preparation 19. Route D Conpounds of the formula (1) in
which "Het" is a 5-[([err]-C4 alkyl]-1,3, 4- oxadi azol -2-yl group can be
prepared by theRoaieCi on of the correspondi ng hydr azi nocar bonyl

conpounds (-CONHNH2) with an imdate of the forgula:- err]-Cc4

2l kyl) - C OO er r] H or PPMPSRgs phihg Tompyla v wiith ®Hef s & T bgackayt group can
preferably the BE@resdreafiofetHes®rredpandifey fotamidd tompbendsapeithen is
typically carried out in an organjic solvent such as et hanoL?or di oxan

at a tenperatur €°B'FSP°ndi"fQ_r W?‘?}iﬂﬁst siormamige grgup [pitaghad to.the pheavlat ur e
brepar at 1 on 23 PYQACE Bfilin group ofQRFIeastsn ARAToRaiadii &g By rosdtion,
(benzoyl hydr azi athighttemperadunes(typidally from 150°-250°C for about 1.5 hours) in the absence
of a solvent or in the presence of an organic solvent such as DMF or N,N-
dimethylacetamide at the reflux temperature of the solvent. The formamido
starting materials are typically obtainable by the route illustrated in Preparation 19.

Route D

Compounds of the formula (1) in which "Het" is a 5-[C+-C; alkyl]-1,3,4-
oxadiazol-2-yl group can be prepared by the reaction of the corresponding
hydrazinocarbonyl compounds (-CONHNH;) with an imidate of the formula:-(C1-C4
alkyl)-f-002H5, or with a salt thereof,

NH
preferably the hydrochloride {see e.g. Example 37). The reaction is typically
carried out in an organic solvent such as ethanol or dioxan at a temperature of
from room temperature up to the reflux temperature of the sélvent. The reaction is
preferably carried out under reflux. Preparation 23 illustrates a typical preparation
of a hydrazinocarbonyi (benzoyihydrazide) stariing material.
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PCT/ EP96/ 02470 S -12- Route E
Certain N-protecting groups, e.g. ((err]-C4 al koxy)nmethyl (preferably

et hoxynmethyl ), 2-((err]-Cerr]al koxy) et hoxynmet hyl (e.g.

2- met hoxyet hoxy, ) and  2-hydroxyet hoxynet hyl , when ap¢pgRed2de a

nitrogen atom o? ', can al so be remg:gf_d by acidic hydrolysis, e.qg.

by hydrol ysis using dliute hydr ochl ori ¢ aci under reflux in a solvent

such as ethanol (see e.g. Exanples 38 and 42). The N prot ect ed
conmpounds can beFR’r P red as described in Route A Simlarly a trityl
protecting group e renoved by acid hydrolysis, preferably usi ng

“trifluoroacetic acid Oeﬁatrm@rotimg)gmuﬁﬁ)ag (C1-Cafadkoxy)riethyl (preferably

can e ot cpneltbaTethE 2r ey Craipn o et (i it BinGy- ey a5

mer capt 0- subst i t gliggirox etmnyﬁ@myi &nhérvmé‘oﬂeu)to hitraent atem 6f"'H§i"garY\afsB ba

strong base and then W|t npound of the formula g W%@\l

al kyl . err] wheremoyed by ar:@lcdwémwm%mwwdﬂg}ygsyapg dilute arwa%ses
are sodi um hydri %déPféflﬂx'i’r%)éHvthéd&W T&ﬁaﬁﬁ!ﬁéé‘é éngkE:ﬁ§le§95|8 and &E)O

i odo. The reaction Is typically carried out rgani vent, as
DMVF, and at abouproteciedicompeunds can beyprepared a8 d@S@ﬂh&d‘lg RAawteAs can

general ly be prepared according to Route A Preparation 31 illustrates
a specific route to conpounds in which "Het" is

5- mer capt o- 1, 3, 4-Similaryea tritylprotecting group canberemoyvéd By acid hydrolysis, preferably

PCT/ EP96/ 02470 using trifluoroacetic acid (see s.g. Example 78). 13- Route G

©

Route F

Compounds (1) in which "Het" is substituted by a C4-C, alkylthio group can
be prepared by the alkylation of the corresponding mercapto-substituted
compounds, typically by reaction firstly with a strong base and then with a
compound of the formula C1-C, alkyl.Q' where Q' is a suitable leaving group.
Preferred bases are sodium hydride and n-butyllithium. The preferred leaving
group is iodo. The reaction is typically carried out in an organic solvent, such as
DMF, and at about room temperature. Whilst the starting thiols can generally be
prepared according to Route A, Preparation 31 illustrates a specific route to
compounds in which "Het" is 5-mercapto-1 ,3,4-oxadiazol?2-yl.



Conpounds (I) in which "Het" is substituted by Cferr]-C4 al kyl sul phinyl or
Cerr]-c4 al kyl sul phonyl can be prepared by the oxidation of the
corresponding CJerr]-C4 al kyl t hi o conpounds from Route F using,
respectively, about one nol ar equival ent or an excess of a suitable

oxi di si ng agewo97/mass2. m chl or oper oxybenzoi ¢ aci d. Typi. c RCTJERSS02430 ar t i ng
material in an organic solvent such as di(;| | or onet hane i s cooled to
r

about -70[err] C,Roemélet reated with the appropriate quantity of

m chl or oper oxybemnzortc acid e.g. in dichloromethane. The solution is then
al | oned to war m t Compmunts i i which dHetlds substitwied bytG++Cq alladsulphinyior C4-Cy

conplete (e.g. f 0 . te . Conmpounds (1) in

which "Het" is fﬂ&!ﬁi‘%%’gﬁﬁ g% PEpgrest 5 Hs oiatign of the c°"erg%°['@?'91‘£1' .

wher e B<[:| eL r] t ﬁnctn@ﬂmrordor?gwrﬁagémmh Rdet<mdsing) ?Spbawe[ﬂ, aboyt-oaé raolky bquivalsnte

Bl Koxy) car bony! OF 28#66F% & aUtaHR PURRINOAGE, &G RO aPYIBRBenagisaeid ut o

conpounds) Wi t h @mipafly he/staHmgirfat8Raldh ahtPganic s6IPEALELRN as dichioronlefidre is
cooled to about -70°C, and treated with the appropriate quantity of
m-chloroperoxybenzoic acid e.g. in dichloromethane. The solution is then aliowed
to warm to room temperature and stirred until reaction is complete (e.g. for 24
hours).

Route H
Compounds (!) in which "Het" is an oxadiazolyl group of the formula:-

where R' and R2 are each independently H or C-C, alkyl, can be prepared by the
reaction of the corresponding (C4-C, alkoxy)carbonyl - substituted (preferably -
methoxycarbonyl substituted compounds) with a hydroxy-guanidine of the
formula:- .

NH»
HO-N=C
NR'R?
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PCT/ EP96/ 02470 - 14- It is preferred to
generate the hydroxyguanidine in situ fromthe corresponding . acid salt
(e.g. the hem sul phate) and a base (e.g. sodium et hoxi de or hydride). The

reaction is tyyepidsy carried in an anhydrous organi c sol ve®CTERIG24T
anhydrous et hanol and preferably in the esence of a dehydrating agent

P et ur o o TR Yerbrl e bR AR MR P Lol AN PR
i 11 ust r?t es theae:ylmaft@g ther lgmisalphaie) ahd?bael(fegsad' borgthoxide or hyn#xdelbt'

t . t .. . 0. (o] or o . "
im; Z:ll gxadi ézomﬁegﬁﬁ?ﬁnéﬁ tylpf?éﬁongﬁuﬁead yanht}?rgpﬂo a"“’é"'gmﬁé Q&Fﬁrr] and
Rierr] are eachah eBhbYarid Sreférhbly i H¥preblde ofcrdetyel erstioh ae

reaction of an c I vat ed"” ester of t hé correspondi ng% cartoxy substi tuted
conmpounds with a qn%ame@ulabaavae Reactien tempanetyras of frgm Feqm tempgrﬁtl.ge up

sul  able_oroan! & ANXBE beti, Mkl SRRE PpSHER A MARIBE R

activated" (or "reactve’ e 'S typica In sl
t he correspoptbpagatmnmfanallmmamVWGﬂ!ng regjerial. such as
1- hydr oxybenzoti azole in the presence of a coupling agent such as
1-[ 3-di net hyl am nopr dpyl ] - 3- et hyl carbodi i mi de. Preparation 32
illustrates theRoyma kbal preparation of a carboxy- substituted starting
mat eri al .

Compounds of the formula (1) in which "Het" is an oxadiazolyl group of the

-

N—N

where R and R? are each independently H or C1-C, alkyl, can be prepared by the
reaction of an "activated® ester of the corresponding cartoxy-substituted
compounds with a thiosemicarbazide of the formula:-

S=C-NR'R?
i
NHNH;

in a suitable orgahic solvent, e.g. dichloromesthane or dimethylformamide. The
"activated" (or "reactive®) ester is typically formed in situ by reaction of the

corresponding acid with an activating agent such as 1-hydroxybénzotriazo!e in the
presence of a coupling agent such as 1-[3-dimethylaminopropyl}-3-
ethylcarbodiimide. Preparation 32 illustrates the typical preparation of a carboxy-
substituted starting material. '
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-15- Route J The conpounds of the forrmula (1) can al so be prepared
by reacting a ketone of the formula:-  [err] wi th a nucl eophil e of
the formul a: - [err] or conpound of the formula
WO 97/01552 [err] where X and Ar ar eczapegaarmed f or
forrmla(l) and Mis Li, Zn-Hal or My-Hal. Hal = d, Br or 1. The

nucl eophile is typically prepared by reacti®n of the correspondi ng et hyl
conmpound, X-CHRauddCH[err], with a strong base such as n-butyllithium
l'ithium diisopropylLamde or Lit hexa disilazide, in which case
the counterion of & Fompoungs, p 1]herPormu aqﬁl@éﬁ’ﬁﬁb%ﬁl’e}aa(ﬁd\m reagting.a
prepared by haketpe dfthatorfdiange, by treatnment of a hal oethyl conpound
X-CHCH err] Hal "with an al kyllithium
e.g. butyllithiumor with a nmetal, e.g. zincgn the presence of iodine and
optionally | ead, or magnesium in ich casejMis Li, Zn-Hal or M-Hal.
[Hal =, Br or I, preferably BNZ —CE—C—Ar (D)

o

with a nucleophile of the formula:-

e
X- CH-CHs - (V)
or compound of the formula :-
I
X-CH-CHg - (IVA)

where X and Ar are as defined for formula (I} and M is Li, Zn-Hal or Mg-Hal.
Hal=Cl, Brorl.

] The nucleophile is typically prepared by reaction of the corresponding ethyl
compound, X-CHz-CHja, with a strong base such as n-butyllithium, lithium
diisopropylamide cr hth;um hexamethy! disilazide, in which case the counterion of
(v)is Li®

Altematively (IVA)may be prepared by halogen-metal exchange, by
treatment of a halosthyl compound X-?H-CHa

Hal
with an alkyllithium e.g. butyllithium or with a metal, e.g. zinc in the presencs of
iodine and optionally lead, or magnesium, in which case M is Li, Zn-Hal or
. Mg-Hal.
[Hal = Cl, Br or |, preferably Bri.
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- 16- Rout e K Compounds of the forrmula (1) in which "Het" is
substituted by a group of the formula -NHCO(C, -C4 al kyl) can be
prepared by the acylation of the corresponding starting materials
substituted bywblegoissa group -NH err] using an acid chl ori depCI/EPSSlonto i de
of the formula (Cerr]-C4 al kyl) COd or é-C[err] Cerr]
alkyl.CO[err]O Simlarly, reaction of t hesH starting materials with a
Clerr]-C4 al kanes@auteny! chloride results in conpounds in which "Het"

Fur hor mor o, T eatt | on GPRARAAR ot fhe Tarkuale R vevich Fie1’ g Sibgttandd bf'd

al kyl |socyanate NH 1y &t bel d by
- NHCONH( ([ err] - C4g<!;;lei’§ii’f(mm?eﬂm“\a cbltg;ﬂgi'st)kyp)os& blegtega?éﬁr?g/!%ﬁt t hese

reactions at an e_aPVl%hns?fag@ c°"°§P°l'ﬂ‘395§tﬁ matprigissubslitutedobyp tr i at e
o Tk o7, 5P N, G B S BRiias o sppie'd h ormute (RS © -
al kyl ) -1, 2, 3-tri antkylC@AC! or (C,iCycalkylGOp0] Similanly,reatlion of thesestartingd as
Follows: - m;tg{'ira]s with a C,-C, alkanesulphony} chloride resuits in compounds

in which "Het" is substituted by a group of the formula -NHSO,(C,-C,

alkyl). Furthermore, reaction of these starting materials with a C,-C,

alkyl isocyanate yields compounds (1) in which "Het" is substituted by

-NHCONH(C,-C, alkyl).

It is also possible to carry out these reactions at an earlier stage
of the synthetic procedure on appropriate intermediates as is
jllustrated in Preparations 8 to 10.

Roule}l . .
When "Het" is 1,2,3-triazol-4-yl or 5-(C,-C, alkyi)-1 ,2,3-triazol-4~yl,'
then the end products (I) can be prepared as follows:-

_ H R = H or C¢ C; alkyD)
NN
= %E Q‘m' -
. Rlcnz

[RNLEN, X [ fiors
®2=Cy- G, alkyl, G- C; cyclualkyl,
or each R together with the nitrogen atom to which

they are attached represent pyrrolidine or piperidino;
and X is a comnterion such as cblomorbmxm)

%@
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PCT/ EP96/ 02470 -17- The
reaction is typically carried out in ether as the solvent. It is preferred
to use azidotris (diethylam no)phosphoni um brom de, typically with

pot assium t - I de as the base. The ket one ptintresud70
materials can %e prepared by conventional nethods such as those
illustrated in Preparations 47 and 48. -17-Route M Conmpounds (1)

in which "Het" is attached.to.the. adj ace hte ycligc ri

by a carbon atom and r%ﬁ%?'?ﬁﬂ?@ﬁe% eﬁ ﬁ{]ﬁg%kﬁeraﬁsoww &PgﬁFFRT%"PFqg
al kyl, Cerr]-Ches é.’z:dairisqutemémho)p?me hortilhibromide, apidaliymithipotdegluns&n be
prepared by the N-aI kyl ation of the correspondl ng unsubstituted
conpounds, ~e. g. DEtPxide; glh@se. appropriate Cl-C4 alkyl halide or tosylate,
(Jerr]-c4 al koxy) ethy keloRbistifting ma‘ié’riﬁ!@@i by Préb&h'édiﬁy B6nvERiiBRAIPNStABASY |

halide (e.g. chloride, bromde or i1odid % plcal in the presence of
an aci g accept osugheagthasetliustiatad ipfireparatiens é?lénﬁﬁ a sui tabl e organic

sol vent. Wen tautonerismof the ring is possible, alkylation may occur
on one or nore nitrogen atons but the resulting m xture of end products can
be separat ed byBomteNat ogr aphy. Route N

) et o, TP Rl G WA ) drdchelfo i dhdarypopg 41" °

prepared by t he hémﬁéyoua ring by ecearbon atbrroénd is sublstitutext onih aitrogen atom[byrG4-Ca
alkyl, C+-C4 alkoxymethyl, cyano methyl or carbamoyimethyl can be prepared by
the N-alkylation of the corresponding unsubstituted compounds, e.g. by using the
appropriate C,-C, alkyl halide or tosylate, (C1-Cs alkoxy)methyl halide,
cyanomethyl halide or carbamoyimethyl halide (e.g. chloride, bromide or iodide),
typically in the presence of an acid acceptor (e.g. potassium carbonate) and in a
suitable organic solvent. When tautomerism of the ring is.possible, alkylation may
occur on one or more nitrogen atoms but the resulting mixture of end products can

be separated by chromatography.

Route N
Compounds of the formula (I) in which X is

Het

where "Het" is a 1,2,3-triazol-4-yl group and Zis H or F
can also be prepared by the reaction of a compound of

ou CH3
/\T—Cﬂz—c—-c
C=CH

the formula:- |

firstly with an azido (C+-Cs alkyl)silane (preferably azidotrimethylisilane) and then
with water.



firstly with an azido (CJerr]-Jerr] alkyl)silane (preferably

azi dotrinmet hyl silane) and then wth water. WO 97/ 01552

PCT/ EP96/ 02470 ' - 18 - The starting
materials (VI) can be prepared by the foll ow ng scheme (anal ogous to that
of Preparati on wép01ss2 [err] WO 97/ 01552 PCT/EP6/02470
PCT/ EP96/ 02470 - 18 -19-

The starting materials (Vi) can be prepared by the following scheme
{analogous to that of Preparation ).

IR0,

Selective Reduction
(e.g. with p.toluenesulphonylhydrazide)

—CH;, Eg—@\

ﬂi§>

NZ N
] l
casc—srms
Cul
(PheP),PdCly NEt;
Y
7z
=
N N—CH,— : |
l-_—:}'; %, C===C~—SiMe;
KOH

Compound (V1)



Route O Compounds of the formula (1) in which "Het" is linked to

t he adj acent phenyl or pyridyl group by a nitrogen atom can al so be
prepared by the follow ng reaction schene: - [err]

where "Het" is linked by a nitrogen atomthe adjacent phenyl or pyridyl
ring. Zis »oowassaed for formula (1) and Y is CH or N PCI/EP/IBITO
reaction is typically carried out with heating at up to 150[err]C (and

anal ogously to the nethod of Preparation 1)49.The starting mat eri al s can
be prepared as @rags Obed in Route A using dil mde reduction. The

preferred copper catalyst I S coPper bronze. This route can al so be used

to prepare the conpobREPAUns oh heognule@n which Hﬁf{ igdinkerd toghg adjasent pheryt
or 4-pyrim di nylor 8R4 group by a nitrogen atom can also be prepared by the following reaction

scheme:-

o pum ]

NZ N—CH,—C—CE
l | — I orBr
“f_N Ar Yo
Het—H
Cu Powder,
Base (e.g. K,CO5)
QHCE %
N
N/ "N—CH,—C—CH
v CH | [ et
N Ar

where "Het" is linked by a nitrogen atom the adjacent phenyl or pyridyi ring. Zis
as defined for formula (I) and Y is CH or N.
The reaction is iypically carried out with heating at up to 150°C {and
analogously to the method of Preparation 1). The starting
materials can be prepared as described in Route A using diimide reduction. The
preferred copper catalyst is copper bronze.

This route can also be used to prepare the compounds (l) in which “Het" is
attached to a 3-pyridinyl or 4-pyrimidinyl group.
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Route P - 20- Compounds of the forrmula (1) in
which "Het" is |linked to the adjacent phenyl, pyridyl or pyrimdinyl -
group by a carbon atom can al so be prepared by the Stille, Terashi na,

Suzuki or Negiwg9geepl i ng reactions by reacting the COr 'peTAPI62Ith -
conpound in which the phenyl, pyridinyl or pyr| m di nyl group is

substituted by a | eaving group such as O, o8, | or -OSQ2CF3 (-OIf) with a
conmpound of the Bosted a Het - M where |\/|IS -Sn(Me)[err], -Sn(n-Bu)[err],
-BEt2, -B(OH)2  or cofidundSet tHé% f(lg@kﬁvhiaﬁdl-lﬁ?ris flﬂfélﬂbeihé bijackft t he

presence of a palladium'or ni cke l'yst, preferab

t et raki s(tri phempepyopyitdvhey pmmuduwtﬁnoyp)by agarhon atem can abo.hegorgpms biyghe

best carred outtho: TP Sty e NGHEBSIAIAG rhctiott By rddfing mg =o' ' o ¢
di oxane. corresponding oompburai_ ihaM‘iicl'ethe mfenyl-lpyﬁdihyl oy pyrimidinygl gedug ise

it dj t to the. bstituted nit t b
necessary (o pr Gubefuiedhy e lssREarolh Sier as G B §-880.08 (D wiha o A °
The N-protecti ng:oﬁ’fpb‘ézﬁd‘"o?ﬁ'lé forfulRHEtNTIHRFe mausngwé)gas*hm-s -BEBPUB(D!Q)Q

Conmpounds i n whi ch I s, hal o-substituted can repare

convent i onal hal%ggﬂ@c ?‘@ﬁbP@Gfﬁﬁl‘iﬁJégd Tor fgmuia {hgn @%Hﬁ?ﬁ%&u@@ H?“ﬁ‘%‘@'ﬂ oK
- bromosuccinimd ?H& é.ﬂ%’t“iﬁéfakagtfi@trﬁhs téﬁfﬂé?g hbﬂ?‘nine lladium (0). When the

-chl or omet hyl - 4-t1 uor o- azabi c

(tetrafl uor:obor deaving grosp is -@'ﬁbiﬂhm cb,l@nﬁeps added tﬂ!mrﬂi@@n mlxture Rhee R
Co d wh
npounds i n 'rggctid_ﬂgg bpétscéf'né@f) ﬁ)eaﬁéiﬂdﬁ[g k?l%%c chtc solyent suchas,

al kyl)-1, 2, 4- trlazo can be“prepa I sation O

correspondl ng caligamned I n which the phenyl, pyridinyl or pyrimdinyl

ring i s substituted H 4 ,

sodi um et hoxi de in %&B%% l}l(a%%é&vf ‘%letr & S%Lﬁy at thg%os fon aafaceétatn%g
substituted nitrogen atom.

It may be necessary to protect a nitrogen atom “Het” as is described in
Route A.
The N-protecting group can then be removed conventionally.

Boute Q

Compounds in which “Het” is halo-substituted can be prepared by
conventional halogenation techniques, e.g. using N-chlorosuccinimide, N-
bromosuccinimide, N-iodosuccinimide or “Selectfiuor” [1-chioromethyl-4-fluoro-
1,4-diazabicyclo[2.2.2]octane bis (tetrafluoroborate) - see J.Chem.Soc.Commun.,
1992, 595}

Route R

Compounds in which “Het” is 3-mercapto-4-(C4-C4 alkyl)-1,2,4-triazol-5-yi
can be prepared by the cyclisation of the corresponding compound in which the
phenyl, pyridinyl or pyrimidinyt ring is substituted by -CONHNHCSNH(C4-Cs alkyl)
using, for example, sodium methoxide in ethanol, typically at reflux.



WD 97/ 01552 .

PCT/ EP96/ 02470 -21- Route S
When "Het" is substituted by a nmercapto group, then this can be renoved,
if desired, by treatnent wi th hydrogen peroxide, typically in acetic acid

under reflwoomoissz Route T A trimethylsilyl orpehRgedEt” can
be renoved by treatnent w th agueous pot assi um hydroxi de, e.g. in

et hanol, typically under refl ux. Phar#deeutical | y acceptabl e acid

addi tion salts Beute® conpounds (1) are either i solated directly from

t he reaction m xtur
containing the free%éeﬁ%%%@?@é @gﬁ%@gp#%ﬁﬁgﬁben thlég#ﬂsé F{lﬁoved
preci pi tates fribdesitad,bydreatmentivdthrciydregarsperoyids; typicaty mracetxc acid umleover ed

by evapor at i lpegl fczf t he sol vent. Simlarly basic salts of conpounds
whi ch form such™¥fts can be pr epar ed conventionally by reaction of a
sui tabl e conpound (1) wth, for exanple, sodium hydr oxi de. WO
97/ 01552 _
PCT/ EP96/ 02470 Boute T - - 22- The

conpounds of the forﬂ%ﬁethwsim@ebam "Hét’abérﬁbéli'émé\%d by fiéamen Rith 2queous

useful in the curative or prophylactic treatnent of fungal |nfect|ons In

animals, i ncP@GBﬁQ"l‘hmde i=:g- is gthapek tynically under [?§|E¥-ul in treating
superficial fungal infections in man caused by, anong ot her organi sns,
speci es of Candi da, Tri chophvton, M crosporum or Epidernmophyton, or in

mucosal i nfect i Bharmacestically acbgpebmmaddlbm saits ofdhg compousds emlyienal

niect i ons baus B rdin rolfujd38oton infled r afé BBl B4 mibid @%e‘”“ga'
al bi cans) , Cr vsolotiarsceontainingdherfres bade pad the desireid aoidisThe salt
generally precipitates from solution and is collected by filtration, or is recovered by
evaporation of the solvent.
~ Similarly basic salts of compounds which form such salts can be prepared
conventionally by reaction of a suitable compound (l) with, for example, sodium

hydroxide.



Aspergillus furnigatus, Coccidioides, Paracoccidioides, H stoplasma or

Bl ast onyces. The conpounds of the present invention have been
found to have unexpect edl y good broad spectrum activity, including good
activity against the clinically inportant Aspergillus spp. fungi.

The in vitro wodmegsspon of the antifungal activity of the cegrapydRdiman be
performed by determ ning the m nimuminhibitory concentration (mi.c.),
which is the concentration of the test ggnpounds, in a suitable medium
at which growth of the particular mcro-organismfails to occur. In

practice, a series’ oTh@@émpsltdsosttheformuid (Iﬂm@'thmmré\aﬁﬁfﬁﬁgﬁlldgéhts,
pl at es, each havi nﬁ t he test conpound |ncor% g gartlcul ar
concentration, MS® HBJD? sueativeof WW'PSWHH? f‘-@gé\““f% ngipARynals,
Crypt ococcus ne eﬁ%&}@ I?QHQ
37[err]C Thg'T S rg?ﬁe’st en exdn ne *c?'reurht#\@qugsﬁ%céeﬂ%er@% sence of
grow h of the mfécnnngasn man calueed pyy apengothenorganisms; ispecies ohGandidax her

TP aRdhin, M BB 5 o YAl it e

Epi der moohvt on by _M(edg ¢hrish andiagiral eawthdlasﬁ)) r'ﬂ’neyp@arﬁalsd) benstd.

The in vivo evalu |on of t nds .be carri ut at series of
dose | evels by f'h éff'@f“?‘?ﬁ ﬁﬂ%@?ﬂﬁ'}g N3 i '&qqe'?y or sxagp %,sgpcles of
adni ni st ][ atcia 0 3 {el8. erdaramaaw_dy F@&cbﬁ@ﬁwfaﬁﬁhsmhber@lua-ﬂaeus,
strain o ndi da al bl cans er um gat us t ococcus

neof or mans. Actwm&&ﬁﬁ—m—ﬁ%ﬁmm

PCT/ EP96/ 02470 Rjastomveces. - 23- nunmber
of survivors froT_'Plr%_ta ed group of mce after the death of an untreated

group of mce. '
The compounds of the present invention have been found to have

unexpectedly good broad spectrum activity, including good activity against the
clinically important Aspergillus spp. fungi.

The in_vitro evaluation of the antifungal activity of the compounds can be
performed by determining the minimum inhibitory concentration (m.i.c.), which is
the co.ncentration of the test compounds, in a suitable medium, at which growth of
the particular micro-organism fails to occur. In practice, a series of agar plates, or
liquid medium in microtiter plates, each having the test compound incorporated at
a particular concentration, is inoculated with a standard culture of, for example,
Cryptococcus neoformans, and each plate is then incubated for 48 hours at 37°C.

The plates are then examined for the presence or absence of growth of the
fungus and the appropriate m.i.c. value is noted. Other micro-organisms used in
such tests can include Candida Albicans, Asperaillus fumigatus, Trichophyion
spp., Microsporum spp., Epidermophvton floccosum, Coccldioides immitis and
Torulopsis glabrata.

The jn vivo evaluation of the compounds can be carried out at a series of
dose levels by intraperitoneal or intravenous injection, or by oral administration, to
mice or rats which are inoculated with, e.g. a strain of Candida albicans,

Aspergillus fumigatus or Cryptococcus neoformans. Activity may be based on the



For Candi da spp. infection nodels the dose |level at which the conpound
provi des 50% protection against the lethal effect of the infection
(Pjerr]) is also assessed. For Aspergillus spp. infection
nodel s the nunber of mce cured of the i nfection after a set dose

al l ows furthggogfgsssment of activity. For CryptRCIERG8243QD.
I nfection nodels the nunber of colony formng units existing after a
set dose is assessed and conpared with contrgl to determ ne conmpound
efficacy. A prelimnary assessnent of potental |iver toxicity may al so

be nmade on the | f o d ' t

For human use, eﬁgbgrn@ﬁuumng%@q@gnn%gﬁéndy CF%‘P“? %F{ ﬁﬁjl’tthé(fﬁeéandéﬁp rgar?'%atsegl ts
can be adm ni st gromg ailic®, but wi ||l generally be adm nistered in adm xture
with a - pharmaceutical carrier selected with regard to the intended
route of adm nistration and standard pharmaceutical practice. For

exanpl e, they can ber@dpardidd gﬂgdnfectlommbléiﬁ the db&mleﬁletahvﬂ'ﬁch thlel corspound
contaiing such excipienf's as starch
ovul esﬁel ther aPByides;50%, Prigction agal '?ﬁ?tﬂT'F éﬁ@? Eﬁ%ﬁt%f theinfackor ﬂ'pﬁﬁo lsrﬁlgé

elixirs, solutiggeseddbdsuspensi ons containing flavouring or colouring

agents. They can_be injected parenterally, for e intr ously,
intranuscul arly or For Asperdillus,son, Jnfectiorymogals the Byoy i(’e‘ggrﬂ"ﬁ‘fP eéf‘? gﬁe t hey

are best used i é fonfdifeFa%et aoie all?k&fdﬂh@r Q@Hé%@hh%nﬁ@ﬂ ativign whi ch may

contain other su ances, for engugh salts or glucaose to

t he solution isot on| EOWW infection mochalg theynyrpber foo&nygomﬁgygﬁg

O ol et &, B3 £94IS RGN compals WIRESHR Sltotemine
WO 91/11172)) deompaund effichcyn Aypréloiaatyrdssessmentof pptﬁbﬂialalwebtox&ﬂv amay a SO
cyel odextrin s b8 asepi fie BEIEBEIEIEB ey weioht seaffsioobtiol. .10
preferably is beta- cFor hamuhiuss, thBrartifurgial gorhpeundsiaf te formaulad(l)aand their salts
Bg?;?xypr Opgi,cf)(rgzatg ot stge?'gcti ‘onag: a‘@' 8oy Bo RURIMERISd hhaniubd SR A" Y
PCT/ EP96/ 02470 harmaceutlcal carrier selected with regard to the intended routa4f administration
evel of the Sﬁ[a?ﬁtﬁ%?& 8 GBBTAESGR! RIAGICeo AL PARTPIE, T SPAe S ESTRR |
be from orally in the form of tablets containing such excipients as starch or lactose, or in
capsules or ovules either alone or in admixture with excipients, or in the form of
elixirs, solutions or suspensions containing flavouring or colouring agents. They

can be injected parenterally, for example, intravenously, intramuscularly or
subcutaneously. For parenteral administration, they are best used in the form of a
sterile aqueous solution which may contain other substances, for exampie,

enough salts or giucose to make the solution isotonic with blood.

The solubility of a compound of the formula (1) in an aqueous medium may
be improved by complexation with a hydroxyalkyl (see EP-A-0149197) or
sulfoalkyt (sse WO 91/11172)) derivative of a cyciodextrin in the preparation of an
appropriate pharmaceutical composition.

Preferably the cyclodextrin used is alpha-, beta-, or gamma-cyclodextrin
and most preferably is beta-cyclodextrin. Preferably the derivetive is a
hydroxypropyl or tetrasuifobutyl derivative of a cyclodextrin, particularly beta-
cyclodextrin. -



0.01 to 20ng/ kg preferably 0.5 to 5ng/ kg, (in single or divided doses) when
adm ni stered by either the oral or parenteral route. Thus tablets or
capsul es of the conmpounds will contain fromb5ng to 0.5g of active
conpound for adm nistration singly or two or nore at a tinme, as
appropriate. YWiponasssi ci an in any event will deter m ne t hrcwEMee4T0Ssage
which will be nobst suitable for an individual patient and it wll vary
with the age, weight and response of the particular patient. The above
dosages are exenplary of the average case; t®&re can, of course, be

i ndi vi dual instances puherg a!augmémefat baMHistFRAYS hUARBSatehS, fn%rdéngcaosagé

such are within the sco his invention. Alternative

the antifungal develeh mamtifumgﬂrl samgoungs etthedermuia(Ihaad thelisalts wilk berieom or m
f t t

HIEETE N eentmen i S PR S

t Pey f:an Eel ladmmlmme githeothe aralearrparente'raerdui?hd'huatabmﬂeooapwied eii thg

0 ol yet hyl ene col s, or or can c at e

at a P cgnce%t ream t"a)égﬂ"tf'"t lidVi &ré 59 8&%‘!"&9‘?@?&“&83&" %‘?’Pﬁfﬁ@%‘

white wax or sihgly @r 800 br ﬁl%f@éfa ﬂmbaﬁ@ appepHarR! Thd phyeictdn inladlyidventwl and

preservatlves as be requir e i nvention further

provi des a phar n@ﬁ?@ﬁﬂ‘ﬂéé’l‘e E@Hﬁ'cﬁqsﬁgﬁr‘f”h"’h will hempst %aalegehﬂbw
formula (1), or &dﬂ#wm&g%m%h e ANEIBRE @k Rspande of therpaﬂrca&frpahaaem@r

wi th a pharnaceuticall ceptabl & dil Uent or carrier.
invention yet f mhoverdqsages a@e@mninwcnfrﬂap average case;ihers qan) of equrse, be

phar maceut i cal | y aﬁ, ) céé‘Whe%hlg ungaf&béagﬁrrﬁﬂées d8'm é'ﬁt‘édaéﬁs

medi canment , nparticular as an
i nvention al so pamvﬂiﬂﬁsthdmapemfdiismwntt@und of the fornmula (1), or of
a pharmaceutically acceptable salt or conposition thereof, for the
manuf act ure of an antifungal agent. _
Alternatively, the antifungal compounds of formula (l) can be administered .

in the form of a suppository or pessary, or they may be applied topically in the
form of a lotion, solution, cream, ointment or dusting powder. For example, they
can be incorporated into a cream consisting of an aqueous emulsion of
polyethyliene glycols or liquid paraffin; or they can be incorporated, at a
concentration between 1 to 10%, into an cintment consisting of a white wax or
white soft paraffin base together with such stabilizers and preservatives as may be
required. |

Thus the invention further provides a pharmacsutical composition _
comprising a compound of the formula (1), or a pharmaceutically acceptable salt
thereof, together with a pharmaceutically acceptable diluent or carrier.

The invention yet further provides a compound of the formula (i), ora
' pharmaceutically acceptable salt or composition thereof, for use as a medicament,
in particular as an antifungal agent.

The invention also provides the use of a compound of the formula (I), or of |
a pharmaceutically acceptable salt or composition thereof, for the manufacture of
an antifungal agent.



WO 97/ 01552 PCT/ EP96/ 02470

- 25- : The invention yet further provides a nethod of treating an
ani mal (i ncluding a human being) to cure or prevent a fungal infection,
whi ch conprises treating said animal with an effective anmount of a
conpound of twpebpisgla (1), or with, as . appropriate, a phcu/EPwGaMTOCal |y
acceptabl e salt or conposition thereof The i nvention al so

provi des any novel internedi ates descri bed herein, e. g. t he conpounds of
the formula (V) and the conpounds of the formula (11) i n which S

dom 0 LR B‘E’é‘rﬁaﬁ@sﬂ%@sﬁi‘*‘wﬁ?s%é%@?ﬁZ’f"s?@'Eé#'ieﬁ%mﬁéﬁé@ﬁ@@

conpounds of t hghumah ®effig) fo Glide-or prevent a fiigad infétiph 2which comprises treating
PCT/ EP96/ 02470 g
EXAVPLE 1 said animal with an eifective amount of a compound of the formula (), or with, as

(2R 3S/2S. 3R) - &?é% atb/d Hﬁéﬁi&b@ﬂﬂéﬂly%céép’t&ﬂé%ﬁh% compobiiGe terdof, -

(1.2 4. triazol - utan- 2- ol
“The invention also provides any novel intermediates described herein, e.g.
the compounds of the formula (V) and the compounds of the formula (I} in which
"Het" is"atached to the adjadent phenyl, pyridyl or pyrimidinyl group by a carbon
atom.
The following Examples illustrate the preparation of the compounds of the

formuia (1).



[err] A sol ution of

2-(2,4-difluorophenyl)-3-(4-[pyrazol -1-yl]phenyl)-1-
(1,2,4-triazol-1-yl)-3-buten-2-0l (0.8g, 2mmol - Preparation 3) in ethanol
(100m ) was hydrogenated at 30 psi (200KPa) pressure over 10%

pal | adi um on hsé (0.1g) for 4 hours at room tenperat ur epceerosibdsie "
batch of catalyst . 39) was added, and the hydrogenatlon was
continued for 2.hours. The mixture was filtered through "Arbocel"
(Trade Mark) and the filtrate was concentrat®#under reduced pressure.
The residue was purified by flash chrorratm_ﬂl_z_-pn silica by elution
wi t h di chl or onet hane/ ) ) CtIO S t|n| ng the desired
product were conbi ned & - X - Ryazek]-yliphenyl)-1
crystallised fromgmtﬁ%ﬁgxﬁﬁga@_&he t|tIe corrpound as a
colourless solid ) -177[err] C Anal ysi s %
Found: C, 63.87; H 4.73; N, 17.55.
Cerr]Herr]F2N err] O requi res: C, @&zﬁﬁ H 4.84; N, 17.71.

WO 97/ 01552 CT/ EP96/ 02470

-27- \ ? _ R 3S/2S.3R) and
(2R, 3R/ 2S. 395) - 2(24D|f|uorophenyl)- -(4-[1
met hyl i m dazol - 2-yl ] phenyl )-1-(1, 2,4-triazol I)but an- 2- ol

A solution of 2-(2,4-difluorophenyl)-3-(4-[pyrazol-1-yljphenyi)-1-

© (1,2,4-triazol-1-yl)-3-buteri-2-ol (0.8, 2mmol - Preparation 3) in ethanol
(100ml) was hydrogenated at 30 psi (200KPa) pressure over 10%
paliadium on charcoal (0.1g) for 4 hours at room temperature. A further .
batch of catalyst (0.3g) was added, and the hydrogenation was
continued for 2 hours. The mixture was filtered through "Arbocel*
(Trade Mark) and the filtrate was concentrated under reduced pressure.
The residue was purified by flash chromatography on silica by elution
with dichloromethane/methanol (98:2). Fractions containing the desired
product were combined and evaporated under pressure. The residue
was crystallised from methanol to afford the title compound as a
colourless solid (280mg, 34%), m.p. 176-177°C.
Analysis %:
Found: C, 63.87; H, 4.73; N, 17.55.
C21H4gF2N:0 requires: - C, 63.79; H, 4.84; N, 17.71.



[err] A m xture of
2-(2,4-difluorophenyl)-3-(4-[1-nethylimdazol - 2-

yl ] pheny)-1-(1, 2,4-triazol -1-yl)-3-buten-2-0l (0.45g, 1.1mmol - see
Preparation 13) and p-tol uenesul phonyl hydrazi de (1.0g, 5.5mml) was

suspended in{val9 (20m ) and heated under reflux for 4 hecirEposhiro
cooled mxture was diluted with ethyl acetate (50m ) then washed tw ce

wi t h aqueous sodi um hydroxi de sol ution (2N,~80ml). The organic phase
was dried (MgSO err]), filtered and eva%ﬂﬂgder reduced pressure
to give a yellow oil. The crude product purtiied by chr omat ogr aphy
on silica by elution (RRISS28.3R) and: (2R:3M/s 2-({2.4-Diffuorophe 3-(dnl1-c
fractions were cogbi , foam The
foam was triturat® e e e 1T o for g T conpound,
(2R, 3R 2S,3S) enantioneric pair, as a colourless solid (0.07g, 15%,
m p. - 159-161 C. WD 97/ 01552

PCT/ EP96/ 02470 e - 28- Anal ysis %

Found:

A mixture of 2-(2,4-difluorophenyl)-3-(4-[1-methylimidazoi-2-
yilphenyl)-1-(1,2,4-triazol-1-y])-3-buten-2-o0l {0.45g, 1.1immol - see
Preparation 13) and p-toluenesulphonyihydrazide (1.0g, 5.5mmol) was |
suspended in toluene {(20mi) and heated under reflux for 4 hours. The
cooled mixture was diluted with ethy! acetate (50ml) then washed twice
with aqueous sodium hydroxide solution (2N, 50ml). The organic
phase was dried (MgSO,), filtered and evaporated under reduced
pressure to give a yellow oil. The crude product was purified by
chromatography on silica by elution with ethyl acetate/methanol (97:3).
The pure fractions were combined and evaporated to give a colourless
foam. The foam was triturated with hexane/ether to afford the title

. compound, (2R,3R/2S,3S) enantiomeric pair, as a colourless solid
(0.07g, 15%), m.p. 159-161°C. |



Cerr]Herr]F2N err] O requires: C, 64.53; H 5.17; N, 17. 11%
[err]HN MR (300MHz, CDCl[err]): 8 1.60 (d,3H), 3.42 (q,IH), 3.65

(s,3H), 4.63 (d,1H), 4.78 (s,IH, 5.01 (d,1H), 6.43 (ml| H), 6.61
(mlH, 6.91 (S,1 H), 6.94 (m1H, 7.04(S, 1H), 7.06(d,2H), 7.38(d,2H),
7.78(s,1 H, wwddoissaH) ppm Further el ution w terratrosb247o

acet at e/ net hanol (95:5) provided, after conbi nati on and evaporati on of
the appropriate fractions, a colourless -28gam Trituration with

hexanel et hyl acepanafygté borded the title conmpound, (2R, 3S/2S, 3R
enantioneric pair, as a colourless solid (0. ]éﬂ_ 229 , 8

153- 155[err] c. Foumdy ysis % Found: 39; H, 5.01;'N, 16.97. C,

S ot [ e s € 54
(d, EH) g gg Eq, —Hﬂmmowﬂ“ﬂl@nc@ $6= 1.60 (d;3H), B)42 @-33),?3155(*#1'1),4433
(330 5 &s b0 CmE 3, $h1 Gk, 62s it n, B8P (moan), Boh (d1ny 68

EXAMPLES 3 to 30(m,1H), 7.04(s,THY, 7.06(d)2M), 7.38{G]12M)7.780K1 B), 7.94(8] ;%mng t he
met hod of ei t(her ),Exam(al’e b or ‘Exarr’;:g)l 6332! as speg;fl)ed I n tﬂg bl

It will be noted that in some Exanples using the nmethod of Exanple 2,
only the predomi nant giahbfeRfiGH Withhéthyl destatiflethéitol (95:5) provided, after

combination and evaporation of the appropriate fractions, a colourless
foam. Trituration with hexane/ethyl acetate afforded the title
compound, (2R,35/2S5,3R) enantiomeric pair, as a colouriess solid (0.1g,

22%), m.p. 153-155°C.

Analysis %:

Found: C, 64.50; H, 5.19; N, 16.92.
CH,F,NO requires: . G, 64.53; H, 5.17; N, 17.11%.
JH-N.M.B. (300MHz, CDCl,): 5 = 1.14 (d,3H), 3.38 {q,1H), 3.79 (s,3H), 3.36

(d,1H), 4.80 (d.1H), 4.81 (s,1H), 6.75 (m,2H), 6.98 (s,1H), 7.10 (s,1H), 7.46
(m,1H), 7.58 (d,2H), 7.61 (d,2H), 7.70 (s,1H), 7.74 (s,1H) ppm.

EXAMPLES 3 to 30
The following compounds were prepared using the method of
either Example 1 or Example 2, as specified in the Table.

It will be noted that in some Examples using the method of Exampie 2,
only the predominant diastereomeric pair was isolated.



PCT/ EP96/ 02470

PCT/EP96/02470

WD 97/ 01552
WO 97/ 01552
-29-

[err]

[err

[err]

WO 9701552

(0z'12 85y 09°09) (ue'se _//zxz/
b (o3 Vit 2 gLle vS'y 12'09 TE2-62C /Se'He)
] .z
N
(oziz | 8sy | 09700) (ue'sz ™7\
I O°'N%""H™D 2012 'y 08'09 sel-v6lL|  /se'HR)
| N
(0212 8s'y 09'09) (ug'se NTN
! O°N*2"H%0 1812 sSSP £9'09 891-291 /SEHT)
(LrL1 ve8'b 62'€9) (ue‘se Nao
1 O'N*4"H%0 |  oe'Ll voy | erge | soz-v0Z /SE'HR) NN
"ON N H 2
ojdwex3y e|puio} (s19yoriq U) [BROpaIoYL) (2.) Ansjwoyo 1oH
JO poyioll Jenasjony % SisAjeuy d"wt -00J01S _

WD 97/ 01552
PCT/ EP96/ 02470
PCT/ EP96/ 024.70

- 20-



-31-

PCT/EP96/02470

WO 97/01552

O°H%" (ov'si ge's 21°09) (se‘se nmu\/oL
*0°NE4"*H®D 128l 9¢'s 1£'09 wno /de'ye) (]!
N
l
N )
(0s'8l 2e's 8.°09) . (ye'se
ZO'NA"HED | 8Ll 12'g £6°09 SG1-ESE ISEHR) w07 6
Nao Z/
(o2} LIS ¥S°'v9) (ue'sz S
O°N°4'*H™D pLLL 80°G 19V L6} /seue) 8
) . (] Nm.z. \.Z/
(8102 16 o’ 19) (Ue‘se :
I O°N®4%H"%D 18°02 60°S 2919 202 /SEHR) L
“ON N H ) .
ejdwex3y gjnwiIo} (s19081q U] jEOfIRI09Y L) (D.) Ansjwuieyd 19H ‘ON
JO poyiop Jejnasion % sisAjeuy d'w «00101S X3




PCT/EP96/02470

WO 97/ 01552

[err]
-3]-

-32-
-33-

WD 97/ 01552
WO 97/01552

PCT/ EP96/ 02470
PCT/ EP96/ 02470

[err]

ere ]
) *HOHO
H'IW'NH, (se'se 4as
SFO’N*4%H"0 Aq posp--|  weod jdae'ye) N
ajorieyd . _
O°Hu | (221 62's v1'e9) (ue'se N .z
SO NCACH"D 9521 16’y l2'e9 weo4 /SE‘HR) 14
) q_ul
‘ U/
O°H#" st 99'G 2£29) Em s2
SO°NCS®H D 6Ll ve's 25°29 08 /se'ye) gl
o .
__
. ZIZ.E/
(10101 .
gos) Adoosonodeds “H'W'N-H, (de‘se L~
PO’ N*4®H" ) Aq pesperoeseyd | weod /S€'HT) 4
mﬂu .
b
. (es'ol bo's 0L'28) (se'se mmo\/oL
4 SPO°NCIH®D 859} 1e'S 16°L8 weod j4e'ye) L
'ON N H o) _ .
ojdwex3y BINULIOS (s10)08.q U] [BORRI00Y L) (2.) Ansjueyd 19H .oz
jo pouropy Jemnosion % sishleuy ‘d-wt ~0040)S X3
ﬁ%




[err]

—

2
. (ue'sz
! 20'NCAZH®D 2rsl Ly £6'19 rad /SE*UT)
w.u_.zoomz\ﬂ/
(2602 96'¥ 60°65) (de'se
! 0N I®HD 08°02 86’V 01'6S | 96116} /se'ue)
..v
™M
]
o “Bo°0sEN" ”/z\M w/
O H%H (e8°91 Sy 01'89) (ue'se
! S*O°N°I®HD £9'91 oy 80'es | 201 /Se‘uz)
O'Hw' | (9602 (-1 F 26'685) (se'sz
4 O’N°4"H"0 | vE'0 9gy | 0669 weod JHe‘He) En il
o'y | (96702 sov | 26%68) (ye'sz zr/z\_/
m (2 pue) L O°N°4™H"D 2202 -89 0009 | S8LI-SLIL /se'de)
g “*ON N H 9 :
a ojduexy BjnuLIo} (s1exoriq U} jBO|IOI00Y L) (2.) Ansjwayo 1°H
m jo pojiap Jemoasion % sisAjeuy dw -09J0]S




WD 97/ 01552

-34-

PCT/ EP96/ 02470

PCI/EP96/02470

WO 97/01552

(1018] 00S) "HW'N-H (ue'se m\—,lz AN
SO’N*I"H'*D Aq uom_.sosu._m weod /Se°Ue) "0 N T2
N——N
O HY" (er'6i ey 1i°'s8) (se'se nmz
SO'N°4"H"™D 1261 26°¢ 86'SS Le1-62L JHE'HR) _ 12
N——N
AN
O*Hy | (ev'6l ey | Lige) | (be'ss | N _
SON*4"H%D y1'6} 10V gees | 292892 1SE'HR) 0z
: N
(1032} 908) “HW'N-H, (se'se __ \_r
“0'N"4"H"D Aq pespeeiey | weod Jug‘He) N
(1e78] 008) "H'W'N-H, (ue‘se nmu\/o\_ |
A O N IEHeD Aq pespejorseyn | sel-Zel /Se'H?) 6}
"ON N H o)
ojdwex3 e[nuIog (s1ejoraq uf |edges00YL) (2.) Alisjwieyd 19H *ON
JO PpOoylo Je|nodJoNt % m_m>_w=< *d'w -00101S X _




PCT/EP96/02470

WD 97/ 01552

WO 97/01552

PCT/ EP96/ 02470

[err]

. .
o8t = [0}
(os'8l ze's 8.1'09) mm
! CONCS"HTD 8g'8} 8e°g 0,09 weo (ue'se) : 92
N _
il
N
N
: (1o72] ©08) "W WI'N"H, mno\/oL
L Zo"NZ S H%D Aq pespejoeseyd weo4 (se‘ue) se
.—.w "
S
. _ N
(6v'81 ze's 82°00) (ue'se fu\/cL
I 20°N"4""H™D 02’8l s | vi‘te | oObi-8el /se‘ue) ¥e
£
mo,. .
_ (012t L'g ¥5'9) (ue'se N N
b O'N°4"H®0 |  sg'al 6c’c | 669 | 02h-LlL /SE'HR) UN €2
" "ON N H e} _
ojdwexg BjnULIO} (s10%9R1q U} |BOLIOIO0Y L) (9.) Ansjwoyd 19H ‘ON
JO POYIoN Jejnaejon 9% SisAjBuy ‘d'w -00401S x3g




[err]

PCT/EP96/02470

WO 97/01552

@os) |
" HINNH, .
Aq o (se'yz) a _ _
poesuo “N
poeisyo Z _
(1021 208 | 9¥'99) (ue‘sz 4d"HO
O°N*4¥H*D yr 1! L6y 99°99 weo /1S£°4?) 82
OHu| (0s°L) 26y 20'89) (ue'se
‘0°N°4*HYD v0'L1 16 92'¢9 weod /se‘ye)
oaay| WK Li'gs | ze'eo) (se'se
"O’NC4* HYD 18'91 88" 1969 weod 1de‘ye)
"ON N H 0
ojdwexs g|nuiio} (s1exorIq U jROpREIOBYL) (D.) Ansjwoyo
JO poyjlon Je[N9e|ON % sisAjeuy ‘d'w ~0310]S




PCT/ EP96/ 02470

WD 97/ 01552

[err]

- 36-

W

*}1S1j} peinje Jouwos] SS/HH oY} usym (0:09) Jejem/louBYIOW UM

uopnie Aq uwnjoo ,2sSAO,. Ue uo ajdy Aq peujelqo sem siowoaleselp ay Jo uopjeredos poob uaym ‘g ejdwexyg jJo poyjew
oy} Aq pejeedel uoy) sem ejdwexs oul °I ejdwexg jo poyiew eyj Aq peujeiqo sem Gi ojdutex3 Jo JawWos}) H§/SY oYL $

r%%ﬁﬁ
NN
N
nmoo%mec«mnw
(se°L) s 05'69) (ue'se
il I CO'NHTHTO | L9l ob's | g6'68 | 83122k /S8'H7) 0¢
2 ==
LI
“N
moﬁ_ovon:w
o°Hu| (e9Lt 0e's 16°25) (ue'se
b o' | s0Lb ers | eges | weod Ise'ue) m«=
g “ON N H )
g
g ojdwexs ejnwoj (s19oR1q Uj [BOROI08YL) (2.) Ansjwoyd 10H *ON
[
m JO poyIoN Jenaejon % SisAjeuy -0010]1S




[err] WO 97/ 01552
PCT/ EP96/ 02470
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[err]H N MR (300MHz, CDCl[err]): Exanple No. 12: [err] = 1.14 (d, 3H),
1.24 (t,3H), 2.62 (s,2H), 3.38 (q,IH), 3.80 (q,2H), 3.82 (d,l H, 4.80 (d,1

H), 4.82 (s, wb ,?%% (s,2H), 6.7-6.8 (m2H), 7.46 (q,1 H, p¢r@Bosiods7aH)
7.70 (s,1 H), ?7 s, H, 7.78 (d,1 H, 7.89 (d,2H ppm Exanple No. 14:
[err] = 1.14 (t,3H), 1.57 (d,3H), 3.38 (q,2H), 3.41 (q,IH), 4.63 (d,IH,
4.82 (s,I H, 5.26 (ABq,2H), 6.43 (ml| H+35:61 (ml| H, 6.96 (ml H, 7.08
(d,2H), 7.24 (s,5H), 7.26 (d,2H), 7.3-7.7 (m2H), 7.76 (s,| H), 7.87 (s, H)
ppm Exanple No. 19 (2R, 3S/2S,3R): 8 = 1.17 (d,3H), 1.22 (t,3H), 3.39

1 4.77 (s, | 4.80 (d,1H), 5.33 (s, 2
EsquzmzH)&")ﬂ‘E@?@"‘Z%?& %B%mll—i) (7574H%s 1H), (7 76st 1H), (7880H)

(d, 2H ppm Ekampld Mol\d2: 5% 1zn (@S 29 (t,3H); 2B2-(s2H)93@8, (8h9H), 8.8%0(q,aHBH) |
Ctat S :’”““ 383 (@10 b (daiadl Sy da (o, 7.8 s, 135 fu1 ), 7,68 44
(d, 2H), giéﬂ),b"% (§1ﬂ§ 132xk01mpms&uam)1, 7.890(d,28) ppme= 1. 14 (d, 3H), 2.64
(5,309, 3' 3§1gmn!2ﬂg._ 5944 (t,3H), 189 %) bi3s (q.21), 3.41 (q,1H), 4.63 (d,1H),
4.82 (s,1H), 5.26 (ABq,2H), 6.43 (m,1H), 6.61 (m,1H), 6.96 (m,1H), 7.08 (d,2H), 7.24
(s,5H), 7.26 (d,2H), 7.3-7.7 (m,2H), 7.76 (s,1H), 7.87 (s,1H) ppm.
Example No. 19 (2R,3S/2S,3R): § = 1.17 (d,3H), 1.22 (,3H), 3.39 (q,1H), 3.59
(q,2H), 3.86 (d,1H), 4.77 (s,1H), 4.80 (d,1H), 5.33 (s,2H), 6.78 (m,2H), 7.16 (d,2H),
7.50 (m,1H), 7.74 (s,1H), 7.76 (s,1H), 7.80 (d,2H) ppm.
Example No. 18 (2R,3R/2S,3S): § = 1.19 (t,3H), 1.60 (d,3H), 3.46 (q,3H), 4.65 (d,
1H), 4.77 (s, 1H), 5.12 (d, 1H), 5.20 (s,1H), 6.44 (td,1H), 6.62 (td,1H), 6.94 (q,1H),
7.06 (d, 2H), 7.08 (d,2H), 7.50 (d,2H), 7.76 (s,1H), 7.85 (s,1H) ppm.
Example No. 22: & = 1.14 (d,3H), 2.64 (s,3H), 3.38 (q,1H), 3.84 (d,1H), 4.80 (d,1H),
4.87 (s,1H), 6.79 (m,2H), 7.48 (m,1H), 7.63 (s,4H), 7.74 (s,1H), 7.76 (s,1H), 8.44
(s,1H) ppm.
Example No. 25: § = 1.15 (d,3H), 1.22 (t,3H), 3.40 (q,1H), 3.75 (q,2H), 3.90 (d,1H),
4.85 (d,2H), 5.70 (s,2H), 6.75 (m,2H), 7.50 (m,1H), 7.67 (s,4H), 7.75 (s,1H), 7.82
(s,1H), 7.90 (s,1H) ppm.
Example No. 28: § = 1.13 (d,3H), 3.34 (q,1H), 8.80 (d,1H), 4.76 (d,1H), 4.80 (s,1 H),
5.59 (s,2H), 6.7-6.8 (m, 2H), 7.05 (m, 2H), 7.20 (m,SH), 7.46 (m,1H), 7.54 (d,2H),
7.70 (s,1H), 7.72 (s,1H), 7.74 (s,1H) ppm.



( :

(s,1 H, 8.44 (S,1H ppm Exanple No. 25: [err] = 1.15 (d, 3H), 22 (t, 3H),
3.40 (q,1H), 3.75 (qg,2H), 3.90 (d,IH, 4.85 (d,2H), 5.70 (s,2H), 6.75
(m2H, 7.50 (m!| H), 7.67 (s,4H), 7.75 (s,1 H), 7.82 (s,1H), 7.90 (S, 1H)
ppm Exanpl e Myorsse8 = 1.13 (d,3H), 3.34 (q,lH), 3.80 (d, Hdr/Erde/a2470
(d,1H), 4.80 (s,1H), 5.59 (s,2H), 6.76.8 (m 2H), 7.05 (m 2H), 7.20
(m5H, 7.46 (mM H, 7.54 (d,2H), 7.70 (s,1 H), 7.72 (s, H, 7.74 (s,1 H
ppm WO 97/ 01552 w38 PCT/ EP96/ 02470

8
- 38- EXAMPLES M fol |l ow ng conpounds were
prepared using a simlar nethod t ed in Exanple 2.
[err]

4.87 (s,1 H, 6.79 (m2H), 7.48 (m1 H), 7.63 (s,4H), 7.74 (sl H, 7.76
1.

The following compounds were prepared using_ a similar method to that
described in _Example 2. '
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- 40- EXAMPLE 34 [err]HN MR (300MHz, CDCl[err]): [err] = 1.64
(d,3H), 3.50 (q,1H, 3.71 (d,1H), 5.03 (d,1 H, 505 (s,1H), 6.48
(m1lH, 6.67 (mM H, 6.92 (q,1 H, 7.68 (m2H), 7.80 (s,1 H, 7.85
(s,1 H, 8.0QuedPydaks. 8.05 (s, 1 H, 9.05 (s,1 H ppm PCT/EP96/02470
EXAMPLE 35

(2R 35/ 2S.3R)-2-(2. 4-Di ff I uor ophenyl ) - 3- ( 4- [440et hoxynet hyl.i mi dazol -

[err] EXAMPLE 34

'H-N.M.R. (300MHz, CDCL,): § = 1.64 (d,3H), 3.50 (q,1H), 3.71 (d,1H), 5.03
_ (d,1H), 5.05 (s,1H), 6.48 (m,1H), 6.67 (m,1H), 6.92 (q,1H), 7.68 (m,2H),
7.80 (s,1H), 7.85 (s,1H), 8.00 (s,1H), 8.05 (s,1H), 9.05 (s,1H) ppm.
' EXAMPLE 35

OC,H,

A solution of (2R,35/2S,3R)-2-(2,4-difluorophenyi)-3-(4-{1-
ethoxymethyi-2-phenyithicimidazol-5-yl]jphenyl)-1-(1,2,4-triazol-1-
yl)butan-2-0l {0.44g, 0.8mmol - see Example 14) in methanol (30ml) was
hydrogenated under a pressure of 30 psi (200KPa) over Raney nickel



A solution of (2R, 3S/2S,3R)-2-(2,4-difluorophenyl)-3-(4-][1-

et hoxynet hyl - 2- phenyl t hl ol M dazol - 5-yl ] phenyl )-1-(1, 2, 4-triazol - 1-

yl ) butan-2-ol (0.44g, O 8mvl - see Exanple 14) in nethanol (30m) was
hydr ogenat ed under a pressure of 30 psi (200KPa) over Raney ni ckel

WO 97701552 wo 9701552 PCT/ ifipEdogiore7e)
-41- (0.079) at roomterrperature for 4 hours. The catal yst was renoved
by f||trat|onthrough Arbocel " (Trade- Maglk_) and the filtrate was

evapor at ed under CH ure. The_ residue partjtioned

di chl or onet hane (‘%@ﬂ@) ﬁ’%‘ﬁé mpefaiyre fori- iyst @S Femv %&le
was dried (MgSQ ﬁmatlomnﬁoegnpmmbedemae l\lR-ﬂ'It)Eﬁﬁd the ﬂvrreﬁ.swae The crude
product was purified é: grm chromat o hy on sil |can%¥ elution with
di chl or onet hane/ ﬁ%?ﬂ%'ﬁi? peer redyced pr ire. Thegesidue wasipastitiened e
product were CO”BEﬂ@ébrﬁaiHﬂdﬁ?ﬂéﬂbﬁé (Bﬂﬁﬂ)'and wdt&d p"l’ﬁé%érrp% %dgl ve the
title conpound (0.17g, 50% as f oam . Whi ch was c aracte

[err]HN. MR spEES?'UScR!We(‘mmd (19509 and eyapoipted under rexiuced, 3H)

(4.1 1), 5, 20 ( sPopfaurg! Ty Siuglprddurg it péinéd by corie, Snsbihatoguaptly [

7.70 (s, 1H), 7. 7en(slicaby clution with di¢hlpromethane/methanot (95:5). Fractions
EXAMPLE 36

(2R, 35/ 25, 3R] - 2- FIMEIRING e, d5lteR Prodiet werp cembined,gnd eyaporated under
yl ) phenyl ] - 1- (1, reduced presisute o give tive Htlelcompound (0.17g, 50%) as a foam,

which was characterised by 'H-N.M.R. spectroscopy (300MHz, CDCl,) §
= 1.14 (d,3H), 1.2 (1,3H), 3.36 (q,1H), 3.55 (q,2H), 3.89 (d,1H), 4.80 (s,1H),
4.82 (d,1H), 5.29 (s,2H), 6.78 (m,2H), 7.19 (s,1H), 7.50 (m,1H), 7.59 (s,4H),
7.70 (s,1H), 7.76 (s,1H), 7.77 (s,1H) ppm.

EXAMPLE 36
2F 3R)-2- roph =§4-(1 riazo
Nphen = 4-triazoi-1- -2-01
§—©\N‘HCHO
NHszHO

HCH,



[err] WO 97/ 01552

PCT/ EP96/ 02470 -42- An

Intimate m xture of 2-(2,4-difluorophenyl)-3-(4-

f or mam dophenyl )-1-(1, 2,4triazol -1-yl)butan-2-ol (4.4g, 12mmol - see

Preparation 1@?,@9%5; ornyl hydrazine (7.0g, 0.13mmvl) was hegtrerdsfz470
: ou

240[err] C for rs. The cooled m xture was partitioned between
di chl oronet hane (100m ) and water (l100m)..4Bhe aqueous phase was

extracted with dichlqro hane (1.00m e 0or gani racts were
conbi ned, dri ed (ws&%ﬂﬁh%ﬂﬂ"@”%gﬁ%g&@ﬁagrpaﬁm%&? essure. The
resi due was pur itoimamiiophemyi)-14(1 2 tiatotiRy)bytan 2l enag,si2thino - weeh

di chl or onet hane/ net hanol [98:2 -> 96:4 ->_95:5 -> 90:10]. Fractions
Containi g the. depagiiion 381400 TRuBYByHFZIRG 4AG QIAHRAD ins heaied to
reduced pressur 'Y od ctidfed hii tueals Wi %{dbe furee Ve

the title corrpm?r? ?g"ﬁg@f{ﬁ%@agﬁg whi tehgo ﬁ%ﬁ?@% - 24BeC. Anal ysi s
% Found: dichloromethane {100ml) andavaipg (H00mi). Theaquegusphase was

qerr]H err] F2Nohiddabd Sith &@yl%%an\%tpgﬁgl(ﬁanéﬁ; and tlf'fh ??%H;i'g l?%g@%is were | N€

title conpound was Tesolved Cc usi’‘ng a
(Tradenar k) col wombined, dried(MaS0,)iandoevgporatedunder rddiftedOpressurd:r Thei ons

ien peesacy sSaRfle wER A Joeh STRBHIRISOVAEY by GPLERRE S G
dichloromethane/methanol [98:2 — 98:4 — 95:5 — 90:10]. Fractions
containing the desired product were combined and evaporated under
reduced pressure. The crude product was triturated with ether to give
the title compound (2.1g, 44%) as a white solid, m.p. 238-240°C.

Analysis %:
Found: 'C, 60.60; H, 4.52; N, 20.91;
CoH,FaNLO requires: C, 60.59; H, 4.58; N, 21.21.

The title compound was resoived by chiral hplc using a Chiralpak AD

- (Trademark) column by elution with isopropanol/hexane (30:70).
Fractions containing each single enantiomer were combined and
evaporated under reduced pressure. The front-running enantiomer was
the 2S,3R form.



the 2S, 3R form WO 97/ 01552

PCT/ EP96/ 02470 -43-
EXAMPLE 37
(2R, 35S/ 2S,3R) 2-(2,4-Di fluorophenyl)-3-[4-(5-methyl -1, 3. 4-
oxadi azol - 2- Wyolheidyd -1-(1,2,4-triazol-1-yl)butan-2-ol PCI/EP96/02470 [ €r 1]
-43-
EXAMPLE 37

~(2,4-Diflucrophenyi)-3-[4- 1.3

H
N& N—cH; G
|=N
CONHNH,
F
|l\ll'H.I-'l'.Cl
Me-C-OEt

A suspension of (2R,3SIZS,3R)-4-[2-(2,4-diﬂuorophehyl)-z-
hydroxy-1-(1,2,4-triazol-1-yl)-but-3-yl]benzoyl hydrazide (0.3g, 0.8mmol - |
see Preparation 23) and ethyl acetimidate hydrochloride (0.24g, 2mmol)
in ethanol (5ml) was heated under reflux for 3 hours. The cooled
mixture was filtered, and the filtrate evaporated under reduced
pressure. The residue was disso!ved in dioxan (10ml) and then heated
under reflux for 18 hours. The mixture was evaporated under reduced
pressure then partitioned between dichloromethane {(20mi) and water.
(20ml). The organic layer was dried (MgSO,) and evaporated under
reduced pressure to give the titie compound (0.18g, 62%) as a
colourless solid, m.p. 182-184°C.



A suspension of (2R 3S/2S, 3R)-4-[2-(2,4-difluorophenyl)-2-

hydr oxy-1-(1, 2,4-triazol -1-yl)-but-3-yl]benzoyl hydrazide (0.3g, 0.8mpl -
see Preparation 23) and ethyl acetim date hydrochloride (0.24g, 2nmmol)

in ethanol (5m ) was heated under reflux for 3 hours. The cooled -

m xture was f@vbg%‘gg; and the filtrate evaporated under redpcPEresn2470
pressure. The residue was dissolved in dioxan (10m) and then heated
under reflux for. 18 hours. The m xture was4gwapor ated under reduced
pressure then partitioned between dichloronethane (20ml) and water

(20mM ). The orga#@h%%‘g‘ was dried (MgSO err]) and evaporated under
reduced pressurefFp@n@tve the title conpoung, 61).,413@,, menars.gz-

colourless solid, mp. 182-184[err]C. 97/ 0

PCT/ EP96/ 02470 CaxnHifiMeQsrequises: *Foungd: C, 61 30'” 4-33 N 17.03.c 61.44; H,

4.56; N, 16.92; C[err]H[err]F[err]N[ﬂAhg% requires: C, 61.30;
H 4.66; N, 17.03. I\/PLE 38

2R. 3S/ 2S. 3R) - 2- ( 2, 4- [BF
1-(1,2,4-triazol 415y

HQA

NH

" T



[err] F WO 97/ 01552 _
PCT/ EP96/ 02470 -45- A solution
of (2R, 3S/2S, 3R) - 2- (24d|fluorophenyl)4(4 [ 1-

et hoxynmet hyl -1, 2, 4-tri azol - 5-yl ] phenyl ) butan-2-ol (0.12g, 0.3mvl - see
Exanple 9) i A4 (1m) was treated with dilute hydrochperEpsechain
(5M 0.7nl) an he m xture was then heated under reflux for 3 hours.
The m xture was evaporated under reduced prdaSsure and the residue was
azeotroped with toluene (5m). The residual foamwas triturated W th
et hanol /ethyl acetate to give the title corrpound (0. 09g, 76% as a

col ourless solid, mpAs’ldiﬁhgﬁ%& Qﬁﬁmgm@* g[gj(
C, 53.42; H 4.30; N, 18, A 1err err] Ner OHCI9 err Oreqwres:

C, 53.40; H 4. 49thmﬂhub1 ,2,4-triazol- y phenvl)butan- -ol (0.12g, MFLQIS ®e 41
oy ot cESH 1 0 o SRR onionts sk
(5M, 0.7ml) and the mixture was then heated under reflux for 3 hours.
The mixture was evaporated under reduced pressure and the residue
was azeotroped with toluene (5ml). The residual foam was triturated
with ethanol/ethyl acetate to give the title compound (0.09g, 76%) as a
colourless solid, m.p. 197-203°C.
Analysis %:
Found: C, 53.42; H, 4.30; N, 18,42.
CoH,sFNgO.HCLH,O requires:  C, §3.40; H, 4.48; N, 18.68.

- EXAMPLES 39-41
The following compounds were prepared from the corresponding
N-ethoxymethyl compounds using the method of Example 38.

PN w2/ N

|
===N F
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[err]
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PCT/ EP96/ 02470 -47-
EXAMPLE 42 .
(2R 3S)-2-(2,4-Difluoropheny)-3-(-4-[1,2,3-triazol -4-yl]phenyl)-1- (1
2.4-triazol -W,}ogﬁan- 2- ol PCT/EPIG/02470
-4~
EXAMPLE 42
-(2,4-Di -{4-[1.2.3-triazol- =1
2.4-triazol-1- n=

A solution of (2R,38)-2-(2,4-difluorophenyl)-3-(4-[1-ethoxymethyl-
1,2,3-triazol-5-yl]phenyl)-1-(1,2,4-triazol-1-yl)butan-2-ol (5.2g, 0.11mol -
see Example 25) in ethanol (S50ml) was treated with dilute hydrochloric
acid (2N, 12ml) and the mixture was heated under refiux for one hour.
The mixture was cooled to room temperature and the solvent was
removed under reduced pressure. The residue was dissolved in water
(50ml) and the mixture was neutralized by addition of solid sodium
carbonate and was extracted with ethyl acetate (2 x 100mi). The
combined extracts were dried (MgSO,) and evaporated under reduced



err]
2R, 39) -

'_\/—\l—|

,2,3-triazol -

A solution of

2-(2,4-difluorophenyD 3-(4-[1 -ethoxynet hyl -
5-yl ] pheny)-1-(1 ,2,4-triazol-1-yl)butan-2-ol (5.2g, 0.11 nol

see Exanple 25) In ethanol (50m) was treated with dilute
hydrochl ori Cwooyordsi d (2N, 12m) and the mixture was heat etTErdao24702f | UX

for one hour.
sol vent was

in water
sodi um

97/ 01552
-48-

The m xture was cooled to roomtenperature and the
removed. under reduced prgssure. The residue was dissol ved

(50ﬂ§% and the mixture was neutralized by addition of solid
car BERsswredevigida colourlessifaamy, The e d&c!%’ﬂ"@‘ was, pygitied bY The
conbi ned ext r acicpivfhcHtohRitogiépHy oﬁ@lﬁ’ﬁ?@l@ﬁ&dﬂiﬂﬂé&ﬂ educed

WO

PCT/'"EP96/ 02470
acetate/diethylamine (95:5) followed by ethyl acetate/methanol (90:10

then 80:20). Fractions containing the desired product were combined

and evaporated under reduced pressure to vield the title compound as
a colourless foam (3.7g, 82%), [cz]zs = -63.8°.

Ang!y_s}.s.:é:
Found: C, 60.39; H, 4.64; N, 21.00;
C, 1 F.NO requires: C, 60.59; H, 4.58; N, 21.21.

EXAMPLES 43-45
The following compounds were prepared from the corresponding
N-ethoxymethyl compounds using the method of Example 42,

s e



pressure to yield a colourless foam The crude product was purified by
col um chromat ogr aphy on silica by elution with ethyl
acet at e/ di et hyl ani ne (95:5) foll owed by ethyl acetate/nethanol (90:10

then 80:20). Fractions containing the desired product were conbi ned and
evapor at ed uggpéym@guced pressure to yield the title conporol/ErP6/0247t6

col ourless foam (3.7g, 82%, [a][err] = -63.8 . Anal ysis % Found:
C, 60.39; H 4.64; N, 21.00; Clerr]Herr]Flerr]Nerr] O requires: C,
60.59; H 4.58; N, 21.21. EXAMPLES 43- 45

The foll ow ng corrpounds wer e prepar ed"i?'om t he correspondl ng

N- et hoxy metgyk=canpounds—using—tha-npibadob—incamplo—d: [err]
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err] WO 97/ 01552

[ .
PCT/ EP96/ 02470 EXAMPLES 46- 50 The
fol |l owi ng conpounds were prepar ed using. the nethod of ei ther Exanple 1
or Exanple 42, as specified in the Table. V\D 97/ 01552
PCT/ EP96/ 024%91101552 -51- PCI/EP96/02470
=50
EXAMPLES 46-50

The following compounds were prepared using the method of
either Example 1 or Examplie 42, as specified in the Table.

iy
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EXAMPLE 51

PCT/ EP96/ 02470

(2R 3S/ 2S. 3R) - 242. 4-Di fl uor ophenyl ) - 3- (4-[ 5- et hyl t hi o- 1, 3, 4- oxadi azol -

yl ] phenyl]-1-(1,2,4-triazol -

1-yl ) but an- 2- ol

[err]

A sol ution ofvﬁgﬁmﬁgbzs 3R)-2-(2, 4-difl uorophenyl) - 3-(4- [5- PCT/EP96/02470

nmer capt o- 1, 3, 4- oxadlazol

hydrochl ori d
treated with

the sol ution

| odonet hane
stirred for

pressure. Thg
wat er (20nt).
under reduced

chr omat ogr ap

2- yI]phenyI)-I-

gjl um hydri de (80% di sper si
&S sE|rred at

bn i n oi
room t enper at
1.T mol) was added
and then was e

gthe m xt ure V\/mc
vaporated under red

2, 4- trlazol 1-yl) but an- 2-ol .

0 07g, 2] mmlg and

0 75 hours. ~
was =
ked &

resi due
®e orga

partitioned bet
phase was dried
¢.iL The crude product
by gradient el ut

veen et hyl
SJerr]) and evoratgd
s purified by coljum

c,..rlg’,@\g)

cz.r&

acetate (0m )®and

H
19.44
19.27)
22.62
22.23)

" Analysis %
(Theoretical in
brackets)
5.81
5.74
5.11
5.03

63.18
(63.30
63.18
(63.49

m. pl

C)
122-
124
164-
166

Stereo-
chemistry
(2R,35/
2S,3R)
(2R,38/
2S,3R)

'H-NMR (300MHz, CDCL): § = 1.12 (d,3H), 1.24 (t,3H), 3.78 (m,3H), 3.96 (q,1H), 4.91 (br,8,1H), 5.47 (d,1H), 5.

(m,2H), 7.31 (m,1H), 7.6-7.75 (m,7H), 7.79 (s,1H) ppm.



di chl or onet hane/ met hanol (100: 0, 98:2, 96:4). Fractions containing the
desired product were conbi ned and evaporated under reduced pressure
to yield a gum Trituration of the gumvmth ether/hexane WO

97/ 01552 PCT/ EP96/ 02470

- 54- af f wodessshe title conpound (0. , 45% as a pal ecympenzamol i d,
whi ch was characterised by [err] H N. . spectroscopy (300 MHz,

CDCl [err]): [err] = .- 1.14 (dH), 2.78 gheaMPLE 53 36 (q 1H) 3.85 (d,1 H),
4.79 (d,1H), 4.89 (s,1 H), 6768(—'21'—'!)_7—4 S I—é)

7.62
7.73 (d,2H), 7. 95(%§8[2§}§ng,4—13#|qu§ gm!tg:ﬁ-lS—me h!lthio-'l -3.4-oxadiazol-2-
EXAMPLE 52

(2R. 35/ 2S. 3R) - 2- (2 4-Difl uoro

1, 3, 4- oxadi azol - 2-yl ] phenyl ) - 1- (1 2, 4 trlazol
= .

1-yl) but an- 2- oI

A solution of (2R,35/2S,3R)~2+(2,4-difluorophenyi)-3-(4-[5-
mercapto-1,3,4-oxadiazol-2-yliphenyl)-1~(1,2,4-triazol-1-yl)butan-2-ol
hydrochloride (0.5g, 1.1immol - see Preparation 31) in DMF (5 ml) was
treated with sodium hydride (80% dispersion in ofl, 0.07g, 2.4mmoi) and
the solution was stirred at room temperature for 0.75 hours.
lodomethane (0.07ml, 1.1mmol) was added to the mixture which was
stirred for a further hour and then was evaporated under reduced
pressure. The residue was partitioned between ethyl acstate (20ml) and
water (20mi). The organic phase was dried (MgS0,) and evaporated
under reduced pressure. The crude product was purified by column
chromatography on silica by gradient elution with
dichloromethane/methanol (100:0, ©8:2, 96:4). Fractions containing the
desired product were combined and evaporated under reducsd
pressure to yield a gum. Trituration of the gum with ether/hexane



(50% 0.6g, 1.6mol) in dichloronmethane (10m ). The sol ution was

allowed to warmto roomtenperature and was stirred for 24 hours. The

m xture was washed w th aqueous sodi um hydroxi de (2M 20m), dried
MySO4) and evapor at ed under reduced pressure. WO 97/ 01552

PCT/ EP96/ 0249 97/01852 - 56- PCT/EPSIMA4Wesi due

was chromat ographed on silica by gradl ent el ution wth

di chl or onet hane/ net hanol (99: 1- >90: 10). Fr&éri ons containing the

desired product aWr&eGQﬁ@'tﬂﬁdcﬁﬁﬁoﬁhaﬂomgﬁﬁs €] a'iﬁihuﬁa!bw solid] Whierie (O
yield a foamwhich was triturated wth_ et er/hexane the title

Zompound, (0. 1zg:a%en9racagn%p¢px&ﬁ:mausesc§es¢m (309 BHgo COCL): 355 C

Anal % 34.
' C{lgr ?I]S :—I[Ser? ] F[ et NEeh '78 (T gH) 8.36 (q,1H), 3.85 (d5ﬁ-l)5§.7g'(’d ﬁi?%ﬁ\ks,ﬁ‘);

14. 73. 6.7-6.8 (m,2H), 7.48 {m, 1H), 7.62¢heH); 7513 (d,2H), 7.95 (s,‘l H), 8.01

(2R 35/ 2S, 3R) - 2(%%'13 Di f | uor ophenyl) - 3-(4-[ 3- net hyl sul phonyl -

1,2,4-triazol - TIPhenyl)-1-(1,2,4-triazol -1-yl)butan-2-ol
EXAMPLE 52

2= n 2 4-triazol-1-y! 9.,

Oy Oy
) thhmpemxybemxc

A solution of (2R,3S/2S,3R)-2-(2,4-difluorophenyt)-3-(4-[5-
methyithio-1,3,4-oxadiazol-2-yl]phenyl)-i-(1,2,4-triazol-1-yl)butan-2-ol
(0.18g, 0.4mmol - see Example 51) in dichioromethane (Sml) was cooled
to0 -70°C and treated with a solution of m-chloroperoxybenzoic acid
(50%, 0.8g, 1.6mmol) in dichioromethane (10ml). The solution was
allowed to warm to room temperature and was stirred for 24 hours.
The mixture was washed with agueous sodium hydroxide (2M, 20mi),
dried (MgSO,) and evaporated under reduced pressure.



[err] WO 97/ 01552

PCT/ EP96/ 02470 - 56- The title
conmpound was prepared fromthe corresponding -~ nethylthio derivative (see
Exanpl e 22) by a simlar nethod to that of Exanpl e 52, and had an m p.
of 139-141] eg@ﬁmﬁz Anal ysis % Found: PCT/EPIGRR243. 26,

H 4.19; N, . 49. Clerr]H err] F[err] NOS requires: C, 53.16; H,

4.25; N, 17.71. -55- EXAMPLE 54

(2R, 3S/ 2S,3R) - 2- (2, 4-4j W e P 5 4 B v 3iradie;

met hyl sul phonyl -1, 2, 4ﬁ%ér #%&Zig?@ -y ﬁ)‘iﬁ?\é ﬁﬂ?él}‘)gngi{'%g}'?m?mﬂt)%ﬂ?%?\ 2-01
[err] with dichloromethane/methanol (99:1-80:10). Fractions containing the

desired product were combined and evaporated'under reduced
pressure to yield a foam which was triturated with ether/hexane to give
the title compound, (0.12g, €6%), as a cream-coioured solid, m.p. 180-

183°C.
Analysis %:
Found: C, 52.93; H, 3.83; N, 14.34.
C,H,,F.N.O,S requires: C, 53.04; H, 4.03; N, 14.73.
EXAMPLE 53 _
2. ifluoro 1)-3- oth nyi-




WD 97/ 01552 PCT/ EP96/ 02470

-57- The title conmpound was prepared fromthe product of Exanple
11 by a simlar nethod to that of Exanple 52. Anal ysis % Found:

C, 53.74; H, 5.13; N, 15.72. Cerr]Herr]Flerr]Nerr]dJerr]S requires:
C, 54.12; H 483401852 15. 78. ExeivEbdsodér0

(2R 3S/2S.3R)-2- (2, 4-Di.fl uorophenyl)-3-(4-[3-am no- 1, 2, 4- oxadi azol -

5-yl)phenyl]-1-(1, 2,4-triazol -1-yl)butan- 25glL [err] WO
97/ 01552 _ The title com ound was prepared from the cBﬁE&EBﬂﬁMBMO
- 58- Sodi Hﬁ J ‘(v g lrs was added to a m Xxture o
hydr oxy methyithio derivativ (see Exa ple 22) by a similar method to that of
Example 52, and had an m.p. of 139-141°C.
Analysis %:
Found: C, 53.26; H, 4.19; N, 17.49.
CH,,F.N,O,S requires: : C, §3.16; H, 4.25; N, 17.71.
MP 4
- ifluorophenyi)-3- -etho -

thyisulphonvi- jazol- enyl-1-(1.2.4-triazol-1- -2-01

FE,0CH,

oy & F_O_*ﬁkso )

2



guani di ne heni hydrate hemi sul phate (0.86g, 6.5mvl) and 4A nmol ecul ar

sieves (1.3g) in ethanol (8m). After disappearance of all the sodi um
(2R, 35/ 2S,3R)-4-[ 2-(2, 4-di fl uorophenyl ) - 2- hydroxy-1-(1, 2, 4-
triazol-yl)but-3-yl]benzoic acid nethyl ester (0.5g, 1.3mol - see

Preparat i O”ﬁﬁoﬁsk was added to the m xture which was he®CEEPI024Tnder

reflux for our. The m xture was neutralised with glacial acetic

acid, diluted with water (50m ) then extgacted with ethyl acetate (50m).

The organic extract rjagt pothbiwas pspdrad ﬁ@ﬁiﬁ@ﬁ@d&%ﬂ&txamp!&olrﬁtl on
e

(20m ), dried (MgS( err and evapor at ed under reduced pressure.

resi due was chidryt agimpae methodtojthat of Example $2yi t h et hyl

acet at e/ net hanol (95:5). Fractions containing the desired product were
conbi ned, evaporated under reduced pressure then triturated with

et her/ hexane t adnmllysis®et he titl e conpound (0.025g, 5% as a colourless
solid, mp. 234-237]err]C . Anal ysi s ¢ E if

C, 58,40; H, 4%5'8“‘ , 20.01. " qerr]H[éérsrﬁ'ﬁ’eﬁ’E% ’e%ﬁf%’rr] requires:
C,_58.24; H 4ciH PN T8quires: WO C/8AlH%H, 4.02; N, 15.78. '
PCT] EPoa) 0p470 oS -59-

EXAMPLE 56

(2R 3S/2S. 3R)-2- (2, 4-Di fl uor ophenyl )-EMM no-1, 3, 4- oxadi azol -

2-vyl heny-1-(1,2,4-triazol -1-yl)butano
yl1pheny-1-( OR 58798 amé—é 4-Difluorophenyl)-3-(4-[3-amino-1.2.4-oxadiazol-

= henvl]-1~ triazol-1-vi)b D

HO-N=C(NH,)),/Na/EtOH
4 Molecular Sieves




[err] A m xture of

(2R, 35/ S2S, 3R) - 4-[2- (2, 4-di fuor ophenyl ) - 2- hydroxy-1-(1, 2, 4- triazol-1
-yl )but-3-yl]benzoic acid (0.51 g, 1.3nmmol - see Preparation 32)

1- hydr oxybenzotriazol e monohydrate ("HOBT") (0.18g, 1.3mml)

t hi oseni car bawo omo1sf2. 129, 1. 3mol ) triethylanine (0.37nt, Zl’mﬁ'}m"l-

[ 3-di met hyl am nopr opyl ] - 3- et hyl car bodi i m de_hydrochl ori de (" DAPCD")
(0.51g, 2.6mmol), dinethylfornan de (8ni )‘%ﬁ‘ﬂ di chl or onet hane (25ml)

was stirred at room tSogiunametal (0:3g,213Mnol) Was asideddot s mixture of hydroxyed

gr adi ont el ut | onSURCHe RepfRFalaRs haffialiEhae (0860 YBRAMETBRRARS, ") | 7 Y

Fractions cont ai molgcularsievesdd3g)dn ethanblo@mik Afier disappearanice of plitheed

compound as o soBbRERE ANkt e bhdoal i Rdrad- 1 Had S ) 0155,

PCT/ EP96/ 02470 Mazoﬁﬂﬂ)bmkﬁy%enzoucﬁﬁﬂ%ethyl ester (0.5g, 1.3mmol C
55.98; H, 4.24; N, 19 Herr]Flerr]Nferr]Qerr].[err]Herr]O
requires: C, 5gegg=reppram@12 (i) was added to the mixture which was heated

under refiux for 1 hour. The mixture was neutralised with glacial acetic
acid, diluted with water (soinl) then extracted with ethyl acetate (50ml).
The organic extract was washed with saturated sodium carbonate
solution (20ml), dried (MgSO,) and evaporated under reduced pressure.
The residue was chromatographed on silica by elution with ethyl
acetate/methanol (95:5). Fractions containing the desired product were
combined, evaporated under reduced pressure then triturated with
ether/hexane to afford the title compound (0.025g, 5%) as a colourless
solid, m.p. 234-237°C.

Analysis %:

Found: - C,58.40; H, 448; N, 20.01.
C,oH oF N0, requires: C, 58.24; H, 4.40; N, 20.38.



EXAMPLE 57

(2R 3S/2S,3R)-2-(2,4-Di fluorophenyl)-3-(5-[2,5-di netyl pyrrol -1-

[err] To a solution of diisopropylamne (1.7m, 12mmuol)
in dry THF (50mM ) at -20[err]C under a nitrogen atnosphere was added
dropwi se a yoofgissst i On of n-butyllithiumin hexane (2.5M périemast@nol ).
Af ter stirring for 0.25 hours, the m xture was cooled to -70[err] C and
was treated - wth a solution of 59~

5-(2,5-di methyl pyrrol -1-yl)-2-et hyl py@%ﬂﬂé@_@@g, 12mmol - see
Preparation 33) in THE (15n ). The resu |ng m Xt ure Vas . stlrred at
this tenperature fori2B.3928daR)e-{2:dDifluar M) 3 ' :

1- (2, 4-di f| uor opke
e.g. EP-A-006947

”,m et hanone (2 69, 12rrm)| - see
utron was stirred at this

A mixture of (2R,3S/2S,3R)-4-[2-(2,4-diflucrophenyl)-2-hydroxy-1-(1,2,4-
triazol-1-yl)but-3-yilbenzoic acid (0.51g, 1.3mmol - see Preparation 32)
1-hydroxybenzotriazole monohydrate (*HOBT") (0.18g, 1.3mmol),
thiosemicarbazide (0.129, 1.3mmol) triethylamine (0.37ml, 2.6mmol), 1-
[3-dimethylaminopropyl]-3-ethylcarbodiimide hydrochioride ("DAPCD")
{0.51g, 2.6mmoi), dimethylformamide (8ml) and dichloromethane (25m})
was stirred at room temperature for 2 days. The solvents were
removed under reduced pressure and the residue was
chromatographed on sllica by gradient elution with
dichloromethane/methanol (98:2, 95:5, 82:8). Fractions containing the
desired product were combined and evaporated under reduced
pressure. Trituration with chioroform afforded the title compound as a
colouriess solid, m.p. 237-242°C.



WO 97/ 01552 -61- tenperature for 0.5 hours
and the reaction was quenched by addition of aqueous acetic acid (10%
70m ) and allowed to warmto room tenperature. The m xture was dil uted
with water (100m ) and extracted with ethyl acetate (2 x 50m ). The
conbi ned or gawip%rBisks act s were dried (MgSq err]) and evapOI/EPsst24T0der

reduced pressure. The residue was chromat ographed on silica by gradi ent
elution with ethyl acet at e/ hexane (30: 70, 50:50). to give the title
conpound (0. 5g, A@%&E a colourl ess sol'?%'l' mp. 138-139[err]C.

Anal ysis % Foun %?E %@% N, 16.58.
Cerr]Herr]Fler Fﬂ‘grr]Oreqwres 55 4 88\ 16.54.
EXAMPLE 58

(2R 35/ 2S, 3R) - 2- (2"4’ N7 &Sh?r?y‘ﬁ"e.ss (6- [isgaz? tﬂl%qu-m?s
yllpyrimdin-4-yl)-1-(1,2,4-triazol -1-yl)butan-2-ol [err]

EXAMPLE 57

To a solution of diisopropylamine (1.7ml, 12mmol) in dry THF
(50mi) at -20°C under a nitrogen atmosphere was added dropwise a
solution of n-butyllithium in hexane (2.5M, 4.9ml, 12mmol). After
stirring for 0.25 hours, the mixture was cooled to -70°C and was troated
with a solution of 5-(2,5-dimethylpyrrol-1-yl)-2-ethyipyridine (2.38g,
12mmol - see Preparation 33) in THF (15ml). The resuiting mixture was
stirred at this temperature for 0.75 hours then treated with a solution of
1-(2,4-difluorophenyl)-2-(1,2,4-triazol-1-yl)ethanone (2.6g, 12mmol - see
e.g. EP-A-0069442) in THF (30ml). The solution was stirred at this



WO 97/ 01552 PCT/ EP96/ 02470

-62- The title conpound was prepared from

4-ethyl -6-(1, 2,4-triazol -1- yl)pyri m dine (see Preparation 34) using a
simlar nmethod to the previous Exanple, mp. 205-207C (from et hyl

acet at e/ met hgygdrpasszy  Anal ysis % Found: PCI/EP96/02470  C,
54.37; H 3.99; N, 28.08. Cerr]Her réiFZN[ err] O requires: C
54.27; H, 4.05; N, 28.13. EXAMPLE 59
2-(2, 4-D1 f | uor ophpetiatu .@ﬂﬁsmmm rRatbtibnwRis quehdtmieny audition 1. 2, 4-

triazo-1-yl)butan-2-o0 sol ution of

2- (2, 4-difluor oﬁﬁéﬁ???u%aﬂth PEBT d%{lomaﬁ%@'ﬁﬂ?ﬂl to waynsto room
triazol-5-yl] phfamgéﬁ:zkl THe ﬁn&qraz\gis dnitted VithWater %mmﬁe atitfeRiractenl -

see Preparati o In et was hydrogenat ed at 50psi
(333kPa) pr with etsybacetal® (@ Kéﬂmﬁh Jhmmhmougapm extraetsrwer® hours at

The tiltrare  dReB(Mddd) #in ovdpcfatd anbotithucttiitetsure. TfR6 fodfahl) TC
puL i }‘ i ed bywialsauhr/ ottatogeaphedaph silica b'ylg‘radaenyegnmhdwlﬂ'n ethyt I on with

1: : - 0). ' '
Ut oL hapASEn e el o il BN RS fppes
combi ned ang golépriess solid wep. 1383189°C.pressure to yield the title

conmpound as a col oyrless foam (0.042g, 18% . The product was
characteri sed a@%‘—s—%

Found: C, 65.31; H, 5.36; N, 16.58.
C.sHaF,N:O requires: ' C, 65.23; H, 5.48; N, 16.54.
EXAMPLE 58
2 - Diftuor envi)-3- iazol-1-
l'i i i bl i r4 -1- =¥ o

EP'IIJ\;NT-Q + N- ';.i“mzoo‘_< >" F

l o

NN &@ \
L) " -




5:1 mxture of the (2R 3S/2S,3R) and (2R, 3R/ 2S, 3S) di astereoners by

NVR. WO 97/ 01552

PCT/ E96/ 02470 ' -63- [ err] H NVR
(300MHz, CDCl[err]):8 = 1.12(d,2.5H), 1.56(d,0.5H), 3.90(q, 1H),

3.98(d, 0. 8H) weforfopésd. 0. 2H), 4.82(s,0.8H, 4.93(s, 0.2H), 5. 0FcamPeciodsr0

5.11 (d,02H), 6.8(m2H), 7.4-7.65(m4H), 7.76(s,1 H, 7.83(s,1 H), 7.98(s,1
H , 12.7(br.s,1 H ppm ~62- EXAMPLE 60

(2R 35/ 2S, 3R) - 2- ( 2, 4-7i¢ 1it1e contissvnid was(prebhreteiron 4lethyLs (1 2arazér-1-

| ] ph 1)1-(1,2,4-tri | -1-yl)butan-2- . A
gu]sgeﬁg ion] 01g aZYQRX'H‘aE‘éa? &%PM@%}%H&% Hﬁ‘ﬂ%%ﬂ%‘ﬁl‘ géert;md to the
(0.52g, 1. 4mol - Sgravidis Ehﬁﬁlréﬂ@,_ ﬁﬁ.tmobg&qu%%fﬁetﬂ%ﬁﬂéﬂﬁdoﬂﬂ) in
dry ether (10m ) was treated with a solution of (2R 35S/ 2S, 3R)-2-(2, 4-

di f 1 uor opheny) - Analygls¥inoyl phenyl )-1-(1 , 2, 4-triazol - 1-yl ) but an- 2- ol

Found: C, 54.37; H, 3.99; N, 28.08.
C,sHeFoN,O requires: C, 54.27; H, 4.05; N, 28.13.
EXAMPLE 59
- D ny - 2.3-iriazol-4-vi 1= 4-
. vilb Y

A solution of 2-(2,4-difluorophenyl)-3-(2-fluoro-4-[1-Jethoxymethyl-1,2,3-
triazol-5-yljphenyl)-1-(1,2,4-triazol-1-yl)-3-buten-2-01(0.269,0.5mmol - see
Preparation 52) in ethanol (20ml) was hydrogenated at 50psi (333kPa)
pressure over 10% palladium on charcoal (0.2g) for 18 hours at 50°C.
The mixture was filtered through "Arbocel” (Trade Mark) and the filtrate
was concentrated under reduced pressure. The residue was purified
by flash chromatography on silica by gradient elution with ethyl
acetate/hexane (1:1, 3:1, then 1:0). The product diasterecisomers were
not separated, hence fractions containing both isomers were combined
and evaporated under reduced pressure to yield the title compound as
a colouriess foam (0.042g, 18%). The product was characterised as a
5:1 mixture of the (2R,3S/2S,3R) and (2R,3R/2S,3S) diastereomers by
NMR.



(0.5g, 1. 3nmol -see Preparation 47) In diethyl ether (10m ). Catalytic
quantities of potassiumtert-butoxide were added until a pernmanent

col our change occurred, the m xture was then stirred at room

tenperature overni ght. The reaction was quenched by addition of

sat urat ed arg@epsEesul phate solution and the |ayers were SRGTIERIGOATO The
organi ¢ phase was dried (MgSO4) and evapor at ed under reduced pressure.
The residue was purified by flash chronat®yr aphy on silica by el ution
with ethyl acetate/diethylamne (19:1) followed by ethyl

acet at e/ met handH-KMR (eoomammognsmua(dmw),t 1.86(H;0.5H),03.90(j1H), were
WO 97/ 01552 /02470

Von. 6 orri HOBCREHIAB00-2H)n hA215.0-8H, 4895210 S TIEH 0 (o 1111 6

conpound (0. 0505,840d,6.2H5, @8(:&%867 a-'ﬁes(uﬂrmﬁ 'A?S(b@ﬂ-l)lﬂﬁjsﬂ H), 7088,YH),S %
Found"

derr]Herr] F[ e??-TW&:ﬂ]‘IPP@rr] Et[err]Orequires C, 61.68; H, 5. 14;
N, 19. 62 EXAMPLE 61
EXAMPLE 60
3S R)-2- Difluorophen -methyl-1.2 3-triazoi-4-
- i ~-1-yI}butan-2-

(ECH;CHI,N);PN, 'BOKO Buf
(CHsCH,),0 i '@'

A suspension of azidotris(diethylamino)phosphonium bromide
(0.52g,1.4mmol-see Tetrahedron Letters 1990 37 4987 for preparation) -
in dry ether (10mi) was treated with a solution of (2R,38/2S,3R)-2-(2,4-
difluorophenyl)-3-(4-propanoyiphenyl)-1-(1,2,4-triazol-1-yl)butan-2-oi
(0.5g,1 .3mmol-see Preparation 47) in diethyl ether (10ml). Catalytic
quantities of potassium ferf-butoxide were added until a permanent
colour change occurred, the mixture was then stirred at room
temperature overnight. The reaction was quenched by addition of
saturated ammonium sulphate solution and the layers were separated.
The organic phase was dried (MgSO,) and evaporated under reduced
pressure. The residue was purified by flash chromatography on silica
by elution with ethyl acetate/diethylamine (19:1) followed by ethyl
acetate/methanol (19:1). Fractions containing the desired product were



[err] (1,2,4-triazol -1-yl) butan- 2- ol The title conpound
was prepared from (2R, 35S/ 2S, 3R) - 2- (2, 4- ' '

di f | uor o- phenyl) 4- (4- et hanoyl phenyl )-1-(1, 2, 4-triazol -1-yl)butan-2-ol (see
Preparation 48) by the nethod of Exanple 60. The product was

characteri sedwayjerreesss] H NVR and was identical to the productpcaierbseam e

15 (2R, 3S/2S,3R forn). [err] H NVR (300M4z, CDCl[err]): 8 = 1.18(d, 3H),
3.39(q, 1H), 3. 93(d, 1H), 4. 76(5,1H), 4.876871H), 6. 77(m2H), 7.50(q, 1H),
7.60(d,1H), 7.73(s,1H,  7.80(s,1 H), 7.81 (d,1 H), 98(s 1 H ppm
Y\QS?W 01552 combined and evaporateg.ynder reguced pressure to yElc? %eo%ﬁlo

2R. 35/ 2S. 3R) - 2- t | -
)(/I ] pheny) - 1 )(1 g 4-tri g‘;gfﬂ@;ﬂ;igg%zﬁ_o(zof{gf&g%ﬂi(ﬂéﬁﬁ. 'S?gg.th;éZ EIZaZ?

di f 1 uorophenyl ) -3-(4-[1-et hoxynet hyl -1, 2, 3-tri azol -4-yl ) phenyl )-1-(1. 2. 4-
triazol-l-yl)butm [err] ' '
Found: C.61.71; H,5.13; N ,19.42
CyHxF.NO.Y Et,0 requires C,61.68; H,5.14; N,19.62

(ICH,CH,1,N)PNy BrKO Bu/ i >
(CH,CHL),0 o Q
N 'd
F
-(2 hen - ri 1 1-

The title compound was prepared from (2R,35/2S,3R)-2-(2,4-
difluoro-phenyl)-3-{4-ethanoylphenyl)-1-(1,2,4-triazol-1-y))butan-2-ol (see
Preparation 48) by the method of Example 60. The product was
characterised by 'H NMR and was identical to the product of Example
15 (2R,3S/2S,3R form).

"H-NMR (300MHz, CDCl,): § = 1.18(d,3H), 3.39(q,1H),3.93(d,1H),
4.76(s,1H), 4.82(d,1H), 5.77(m,2H), 7.50(q,1H), 7.60(d,1 H), 7.73(s,1H),
7.80(s,1H), 7.81(d,1H), 7.98(s,1H) ppm. |



A solution of (2R, 3S/2S,3R)-2-(2,4-dffluorophenyl)-3-(4-[1, 2, 3-

triazol -4-yl]phenyl)-1-(1,2,4-triazol-1-yl)butan-2-ol (0.5g, 1.2mvl - a
product of Exanple 15) in butan-2-one (40ml) was treated with pot assi um
carbonate (0.35g,2.4mvol ) followed by chl oronet hyl ethyl et her (0.12m,
1.2mmol ). Theowhaises € was stirred at room tenperature f pCT/RPo6leRaT0s. The
sol vent was renoved under reduced pressure and the residue partitioned
between water (10m ) and ethyl acetate (20%1). The aqueous phase was

extracted with ethyl acetate (2x ZOMEMLE_g conbi ned organic |ayers
were extracted d

conbi ned and e educed pressure Bot h title corrpounds
wer e Gbt ai ned by n Wth ether as col ourl ess solids. The
structure of each regi oI sorrer was assi gned by n. O. e measurenent.

(2R, 35/ 2S, 3R) - 2- (.2, 4-di f | uor ophenyl ) - (4-[ 2- et hoxynet hyl -1, 2, 3-tri azol -
yl ] phenyl)-1-(1, 2,4-triazol -1-yl)butan-2-ol (®H,7g, 30% had a mp. of 118-
' H

>
-
—N oHj O_\CHs
r{\\_)\l O CICH,0CH,CH;

R K;C0,/CH,COCH,CHs
aha="
'y
E
1 E
| : Sen

A solution of (2R,35/2S,3R)-2-(2,4-difluorophenyl)-3-(4-[1,2,3-
triazol-4-yljphenyl)-1-(1,2,4-triazol-1-yl)butan-2-ol (0.5g, 1.2mmol - a
product of Example 15) in butan-2-one (40mi) was treated with
potassium carbonate (0.35g.2.4mmol) followed by chioromethyl ethyl
ether (0.12ml, 1.2mmol). The mixture was stirred at room temperature
for 18 hours. The solvent was removed under reduced pressure and
the residue partitioned between water (10ml) and ethyl acetate (20ml).
The aqueous phase was exiracted with ethyl acetate (2x 20ml) and the
combined organic layers were extracted with brine (2x 10ml), dried
(Na,S0,) and evaporated under reduced pressure. The colouriess solid
residue was flash cliromatographed on silica by gradient elution with
hexane/isopropanoi (49:1,9:1). Pure fractions containing each



120[err] C. Anal ysis % Found: C, 60. 80;

H, 5. 48; N, 18. 03 Cerr]Herr]Flerr]Nerr]Qerr] requires C, 60. 78;
H, 5. 32; N, 18. 49

(2R 3S/ 2S,3R)-2- (2, 4-di fl uorophenyl )-3-(4-[1-ethoxynethyl-1 ,2,3-triazol -4-
yl ] phenyl) - 1s¢@97#nds2t ri azol - 1-yl ) but an-2-ol (0.097g, 17% haRCTERR470

153-156[err] C. Anal ysis % Found: C 60.77; .
H5. 42; N, 18. 13 Cerr]Herr]Flerr]ff®rr]gerr] requires C, 60. 78:;
H, 5. 32; N, 18egidisomer were combined and evaporated uridér\fediacéd pressure.

(2R 35 25 30 2 i A S HES Wy lhfide ol i s~

(2R, 35/ 2S, 3R) - Zcblbmebs‘éolidmpﬁae)dtmau(edfoi éadte ragibisbnierdwas assigned byerr]
triazol -5-yl] phenél é 4-triazol - 1-yl)butan-2-o0l (0.3g,0. 6nmmol - a
product of ExanP JZEF asWremeManol (1 00n ) was hydrogenated at 50psi

333kPa) pressu )
E)cw Epg% I bhao \gRa%Mas.0 5?‘2‘1943“'&%?3&%@%-&%%&@ 1183hAuEs1-4-
vl]phenle -(1,2,4-triazol-1-yl)butan-2-0l{0.17g, 30%) had a m.p. of 118-

120°C.

Analysis %

Found: C,60.80; H,5.48; N,18.03
CxH,F N0, requires  C,60.78; H,5.32; N,18.49

(2R,38/2S,3R)-2-(2,4-difluorophenyl)-3-(4-[1-ethoxymethyl-1,2,3-triazol-4-
yllphenyi)-1-(1,2,4-triazol-1-yl)butan-2-0l (0.097g,17%) had a m.p.

153-156°C.
Analysis %
Found: . C,80.77; H,5.42; N,18.13
CysHo,F:N;O; requires - C,60.78; "  H,5.32; N,18.49
EXAMPLE 63
+(2,4-D -3(4-[1.2 3-triazol-4-vI]phenyl)-1-

. A solution of (2R,3S/2S,3R)-2-(2,4-difluorophenyl)-3-(4-[1-benzyl-1,2,3-

J 7@

triazol-5-yi]phenyi)-1-(1,2,4-triazoi-1-yl)butan-2-01(0.39,0.6mmol - a
product of Example 28) in methanol (1u0mi) was hydrogenated at 50psi
(333kPa) pressure over 10% palladium on charcoal {0.1g) for 18 hours



at 100C. The cooled m xture was filtered through "Arbocel" and the filtrate
was concentrated under reduced pressure. The residue was purified by flash
chromat ography on silica by gradient elution with dichl oronethane/ net hanol
(39:1,19:1). Fractions containing the desired product were conbi ned and
evapor at ed w duced pressure to yield the title conpCTEP602470

col ourless solid %% 18g, 71% . The prodtﬁ?r was confirnmed to be identical to

the product of E’léﬂﬁ.eglé dobiddhixtiitd was tdrdtiidugh "Arbocel” and theC, 61. 10;
H, 4. 96; N, 20. 50 err]H err Ferrl]‘lﬂer;’]Ore uires 0. 59;
H, 4. 58; filtrateowas concentrated under uced press VEheE rggldue was

2,4 D 7T uor papied Q\t ﬁaéﬁ ‘ontorgtographyVn Siiical BY BRdient afutioh With ! azol - 1-

ut an- 2- ol
2,4-difluor dlﬂtﬂowmeﬂlamlmethmdﬂs.],m Bt Ftaﬁmnsacomammg the desired

yI]phenyI) 1- (1.2 riaz

Prepar ati on 43}*?“ ‘f"ﬁ%g?’"‘%’f%ﬁ%dvﬁ%%%rée 'gd%‘s%‘&é% 'f%e@k Pa)
pressure over féidithe /iR wmpbunuaas:aadolm-léss sbiid (o.asgpm%) aTh&00C. The
cooled m xture was filtered_throu h 1A‘ﬁéanchel Sgd tha E# Fate ?1‘
concentrated uRIRAUFLWES SPNIIrMad o0 cal itg fhe proayct ¢ B?P'a ¥
chromat ogr aphy ypgrsi | i ca by el uti on wi t h di chl or onet hane/ net hanol (19:1).
Fractions containing the desired

2- (
yl)
2-(

Found: " C,61.10; H,4.96; N,20.50
C,oH sF,N;O requires C,60.58; H,4.58; N,21.21
EXAMPLE 64

-(2.4-Di roph 1)-3-{4-1.2.3-triazol-4-yl]phenyl)-1- 4-triazol-1-
yhbutan-2-o0l

=N GHz —N

= OH
N§)NI ng)c

3 N Hho%PdICH,OH F

A solution of 2-(2,4-diﬂuoropher_tyl)-s-(4-{1 -benzyi-1,2,3-triazol-5-
yljphenyi)-1-(1,2,4-triazol-1-yl)-3-buten-2-0l(0.15g,0.3mmol - see
Preparation 43) in methanol (1 00ml) was hydrogenated at S0psi
(333kPa) pressure over 10% paliadium on charcoal (0.1g) for 18 hours
at 100°C. The cooled mixture was filtered through "Arbocel" and the
filtrate was concentrated under reduced pressure. The residue was
purified by flash chromatography on silica by elution with
dichloromethane/methanol (19:1). Fractions containing the desired



WO 97/ 01552 -67- PCT/ EP96/ 02470

at 100C. The cooled m xture was filtered through "Arbocel"” and the
filtrate was concentrated under reduced pressure. The residue was

purified by flash chromat ography on silica by gradient elution with

di chl or onet @erMsshanol (39:1,19:1). Fragtions contai ni ngPENEPYE47P e
product were combined and evaporated undér reduced pressure to yield the
title conpound awoa"e.oITdIerd:wedsnixturqwa&S'Uterﬁd%rom"Arbqnedﬂjand thess

conti 1112 10 byt bt Horkedntidfod LRARF hedilesd BFBsird: Thf rpgidiiuas

m, gg gg d empurifieat by Flashréhivoeatbraphyon ailica b gridient elution With 58;

2-(2,4-Difl uor cﬂ!ﬁ’é’r%'i?W‘@Wﬂeflia@'t@?gzw&?‘g%w"‘fi'{iﬁlgz‘hﬁ desired,| -
- yl ') but an- Zrelduct were cohﬁhﬁbd and evapditafé?d Hhﬂ@f‘ré&uced pressure to

2-(2,4-difluorophenyl) -[1-benzyl -1,2 triazol - 5- phenyl)-1-(1
, 2, 4-triazol- 1-¥eld ﬁ@tﬁ!ﬂﬁl‘:?ﬂlﬂwdlﬁ)a(ﬁgﬁﬂﬂﬁss solid (0.18g; Z@é)at'f@n 43) in

T a0 Prodat Wi ey e i 1o o o KAl A O

was filtered t NMBgh "Arbocel " and t he filtrate was concentrated under

reduced pressur esi due was purified by flash chronat ography on
silica by eluti%'?'lgl%g'ﬁ'«lZA '

Found: " C,61.10; H,4.96; N,20.50

C,oH,sF.N;O requires C,60.59; H,4.58; N,21.21
EXAMPLE 64

~{2.4-Di roph 1=~ 2.3-triazol-4-yljphenyl-1-(1.2.4-triazol-1-

Dbutan-2-0l |

A solution of 2-(2,4-diflucrophenyl)-3-{4-]1-benzyl-1,2,3-triazol-5-
yilphenyl)-1-{1,2,4-triazol-1-yl)-3-buten-2-01{0.18g,0.3mmol - see
Preparation 43) in methanol (100ml) was hydrogenated at 50psi
(333kPa) pressure over 10% pailadium on charcoal (0.1g) for 18 hours
at 100°C. The cooled mixture was filtered through "Arbocel" and the
filtrate was concentrated under reduced pressure. The residue was
purified by flash chromatography on siiica by elution with
dichloromethane/methanol (19:1). Fractions containing the desired



di chl or onet hane/ net hanol (19:1). Fractions containing the desired

WD 97/ 01552 PCT/ EP96/ 02470

- 68 - product were conbi ned and evaporated under reduced pressure to
yield the title conpound as a gum (0. 1g,81% . The product was a m xture
of di ast er eoRgpd s6a85NVR. EXANMIIENSE/02470
2-(2.4-Di fluorophenyl)-3-(3-[1,2,3-triazol -4-yl] phenyl)-1-(1,2,4-triazol -1-
yl ) but an- 2- ol [err] Thé& i1l e compound as a mixture of

di ast er eomer s WasodiSOWe RS chihbined apdévaporaRd @idéroreduesapredsurssiot
colourless solid mﬁg. 168- 170][ erE;g] C. The starting material was prepared
anal ogously to ¥ieldigetitle epmpound-as,agum (0-18;81%)., Hhe Product was a

mixture of diasiereomers by NMR.

The title compound as a mixture of diastereomers was prepared by a
similar method to Example 42 as a colourless solid, m.p. 168-170°C.
The starting material was prepared analogously to the method of
Example 1 and Preparation 12.

Analysis

Found: C,60.93; H,4.59; N,20.94
C,,H,:F.N,O requires C,60.59; H4.58 N,21.21



Anal ysis % Found: C, 60. 93; H, 4.59; N, 20. 94

Cerr]Herr]Flerr]N err]O requires C, 60. 59; H, 4. 58; N, 21. 21

WO 97/ 01552 -

PCT/ EP96/ 02470 ' ' - 69-

EXAMPLE 66 97/01552. _ PCI/EP96/02470

(2R 35)-2-(2.4-Difl uorophenyl )-1-(1H 1, 2-89tri azol -1-yl)-3-[4-(1

H 1,2, 3-triazol-4- yl yphenyl ] - 2- but anol
EXAMPLE 66

2R.35)-2-(2.4-Diflucrophenvl}-1-(1H-1,2 4wtriazol-1-vn'-3-[4-( 1H-1.2.3-triazol-4-
' henvl]-2-butanol

‘—‘
—_ —— Z\\Z,

)
=3

. HCI

—-g—— r/;\z
2o

Yy
T

f\z—\
z:Z/

=
7\
{ =

N

uten-2-ol(+)-3-Bromocamphor-10-sulphonate.
A solution of (+)-3-bromocamphor-10-sulphonic acid (36.3g, 0.110 moles) in
. IMS (40ml) was added to a solution of 2-(2,4-difluorophenyl)-3-(4-iodophenyl)-
1-(1H-1,2,4-triazol-1-yl)-3-buten-2-ol (50g, 0.110 moles) in IMS (300 mi). After

SUBSTITUTE SHEET (RULE 26)



1) (R -2-(2.4-Difluorophenyl)-3-(4-iodophenyl)-1 -(1H1,2,4-triazol-1
-yl)-3- buten-2-ol ([err])-3-Bronocanohor - 10-sul phonate. A sol ution of

(+) - 3- bronocanphor - 10- sul phonic acid (36.3g, 0.110 noles) in |IM (40nl)
was added to a solution of 2-(2,4-difluorophenyl)-3-(4-iodophenyl)-

1- (1H- 1, 2, 4-wblogfdsz 1- Y| ) - 3-buten-2-ol (50g, 0.110 noles) pOT/EMSHREFO0 Nl ).
Af ter WO 97/ 01552 -70- seeding,

the resulting slurry was granul ated to-rm_ZO hours at room tenperature. A
whi te sol i d seedipg, thegeswiing siuryavascarnilatesiopg0 hopts @rrem tampPeraturg: « her

| ati : t ol 1 i i d
a5 550 e by Anty SpRY{ERE 008 tnbBEP RS elebted TG TN I o an
el uting wi t fgranuiating fondnoue at low tegiperatyre. ) The chiral purity was assessed as
(R)-2-(2, 4- [4eb) uanonbGavipr & st LBARIENTD tadenibirk) Cotdimh'dndrdlltin ¥!) - 3-

but en- 2- ol

(R) - 2- (2, 4- QwifH ethanglithexghe, 4D:66.- | odophenyl )-1-(1H 1, 2, 4-tri azol -1-yl) - 3- but
en-2-ol (+)-3-bronmocanphor- 10-sul phonate (206.5g, 0.27 noles) was added to
met hyl ene chl oride (620m ) and water (620m ) and basified with 40% NaCH.

The m xture gas §R\-piSA-DRilorbphEh A-icdopheAyh-i SNt 81448z arat ed.
The aqueous phasé wWasS re-extracted with nmethylene chloride . The

organi ¢ prodi#en2r0luti on was water washed (620m ) and concentrated to a
(R)-2-(2,4-Difluorophenyl)-3-(4-iodophenyl)-1-(1H-1,2,4-triazol-1-yi)-3-buten-2-ol
(+)-3-bromocamphor-10-sulphonate (206.5g, 0.27 moles) was added to .
methylene chloride (620ml) and water (620ml) and basified with 40% NaOH.-
The mixture was stirred for 15 minutes at room temperature and separated.

' The aqueous phase was re-extracted with methylene chloride (31 Omi). The
organic product solution was water washed (620ml) and concentrated to a
volume of 245ml. To the stirred and seeded concentrate at room temperature
was added hexane (2450ml) at a steady rate. The resuiting slurry was
granulated at §°C for 1 hour. Filtration afforded a white solid (117.4g, 0.26 .
moles) which was characterised by 'H-NMR spectroscopy.

"H NMR (300MHz, CDClg): & =4.55 (d, J = 15Hz, 1H) 4.90 (d, J = 15Hz, 1H),
5.16 (s, 1H), 5.25 (s, 2H), 6.70 (m,2H), 7.03 (d, J = 9Hz, 2H) 7.43 (dt, J = 7 and
8Hz, 1H), 7.58(d, J = SHz, 2H), 7.79 (s, 1H), 7.80 (s, 1H) ppm.

(i) 1-Benzyl-1H-1.2.3-riazole hydrochloride .

1,2,3-Triazole (79g, 1.1 mole) and potassium carbonate (1 38¢,.1 mole) were
refluxed in acetone (530mi). A solution of benzyl bromide (171g, 1 niole) in
acetone (250ml) was added to the resulting slurry over 1.5 hours maintaining
reflux. The reaction was stirred at reflux for a further 1 hour and then cooled to
room temperature. One litre of water was added and the acetone removed by
evaporating under reduced pressure. The product was extracted with |
methylene chioride (700ml) and separated. The aqueous phase was further
extracted with methylene chioride (250ml) and the combined organic extracts
washed with water (400ml). The product solution was concentrated to an oil

SUBSTITUTE SHEET (RULE 26)



vol une of 245m . To the stirred and seeded concentrate at roomtenperature
was added hexane (2450m ) at a steady rate. The resulting slurry was
granulated at 5C for 1 hour. Filtration afforded a white solid (117.4qg,
0.26. noles) which was characterised by [err] H NVR speotroscopy. [err]H
NVR (300M—|z \Wﬁksz [err] =4.55 (d, J = 15Hz, 1H) 4.90 (d,pSmEpothsdie 1H .
5.16 (s, 525(s 2H), 6.70 (m 2y 7.03 (d, J:9Hz 2H) 7.43 (dt, J

= d , = , . i) :
(1 |7| ? " 932&5%59 1Tpa Sﬁ%'eﬁ é@qts;%ﬁéh%'é%m%h?&q%e@@né ggqi &H%ﬂgg,m 1.
mol e) and PREFEFA ¢HBeM! bméfat(alstaa ra1te @Irﬁn wﬁﬁer)aﬁfré UFRE réduititfSt ONe

(530m ). A solution of benz brom @Jg I n acet one 50m ) was
added to th@umm&grﬁgulgtaﬂatyogmésme@m 05 1 hgunead faredurthen hour athe

L ura6e6l mhpfteRla brRbL (1485, 7 Hid0G e e pbiBEIRYC] 1O T oom

terrperature One litre o acetone re

evapor at i ngisomee by HRILE asingrasBynamax €18 cplumhuand acetoritrile:waterd6535h

nmet hyl ene %ﬁﬁ%e (700m ) and separated. The aqueous phase was further
extracted v t hyl ene chloride (250m ) and the conbi ned organic extracts
washed with water (400nl). The product solution was concentrated to an oil
WD 97/ 01552 . .

PCT/ EP96/ 0200 1-Benzvi-(1H)-1.2.8-triazole -71-  (162g). To a

stirred sol ntst.ﬁad%m&#@owbehﬂynf{myh 25 KRl ergggéuﬁr %maﬁeg(ér%gsuﬁi% HQ /1 PA

(1 66mM, 1 nole) at a stea f oom t enp

slurry was Heles ITHWQEI’QZ%& mdméaaefatee(&smnwambasxﬁemmzo% lﬂa@Hher hour
at 0C. The e[%él 0 be 93. 3%
i soner (§g§,{ q—i ﬁﬁ%ﬁ%ﬁ%ﬁt %fﬁ.ﬁe% ac gﬁhﬁé‘? %"Pe wat er,

65 35 el uesaparated( iThe dquBous phage vmsre-extractadumﬂmtby! aketate (180uml)i xt ure of
1- benzyl 8 41 nD ) n wat er
(320m ) andel oot BRA A BRERBIerR lf wathde JufwaeF{18mdy ) " rhe
m xt ur e wasTisé prodet sdlutiorowas coneernttatedtd avolufhefrid5an! @rtbeooled to-

room temperature. To the stirred ethyl acetate concentrate was added hexane

(585ml) over 15 minutes._ The resulting seeded slurry was granulated at 0°C

for 1 hour. The-filtered white solid (62.4g, 0.38 moles) was characterised by

'H-NMR spectroscopy.

'H-NMR (300 MHz, CDCls): 5 = 5.55 (s, 2H), 7.25 (m, 2H), 7.35 (m, 3H), 7.45 (s,
1H), 7.70 (s, 1H) ppm.

1H-1.2 4-triazol-1-vi)-3-buten-2-ol
nBuLi {1.6N, 24.1ml, 0.04 moles) was added to a solution of 1-benzyl-(1H)-
1,2,3-triazole (6.14g, 0.04 moles) in THF (370ml) at -70°C kesping the
temperature below -60°C and stirred for 30 minutes. Maintaining a
temperature below -40°C, a solution of zinc chioride (0.5N, 77.1 mi, 0.04
moles) was added, followed by palladium tetrakis (triphenylphosphine){15%
w/w 0.9g). Still keeping the temperature below -40°C a solution of (R)-2-(2,4-
difluorophenyt)-3-(4-lodophenyl)-1-(1H-1,2,4-triazol-1-y1)-3-buten-2-ol (6.0g,
0.013 moles) in THF (36ml) was added at a steady rate. The reaction was
allowed to warm to room temperature and then refluxed for 2 hours. After

SUBSTITUTE SHEET (RULE 26)



separated. The aqueous phase was re-extracted with ethyl acetate (160 m)
and t he conbi ned organi c product solutions were washed with water (160 nm).
The product solution was concentrated to a volunme of 195 m and cooled to
roomtenperature. To the stirred ethyl acetate concentrate was added hexane

(585m ) over woomessy es. The resulting seeded slurry was grpekmsogiret
O[err]C for 1 hour. The filtered whitg@igpdid (62.4g, 0.39 noles) was

D [or 1) - Ppnd.ELscolh EhiBaBAie i35St wep oy P dodpe asidsony
[err]H), 7.70 answatel (120mi) keeping the temperature below 25°C. The reaction mixture
0L PRl b b s T, T ) 1
added to a solextraeedatithimetiylatie-dhidfde (128mB-dnditRé alhﬁe&?s G%hc#%r%ﬁg mol es)

in THF (370m ) at -70 C keeping the tenperature bel ow irred for
30 ninutes. MéXHagtediwith methylgne-chiqride (B8mbw Theagombine] orgapicl extriacts wdrezi nc

hl ori d 0.5 : ' . | adi
Cotrakis (Cri ShepiyltlwetS: (b TRORDeniopeshifdod PO UG R Ther ac ur e
bel ow - 40] er r jstired §£elﬂd selution tiepil I ethykacetate (100ml) was added 5- -

di fl h I - ' -d46 =kl | 1-yl)-3-b -2- 0l
(6. 06, 0 013 sulphosdic B RAT oy, o33 vibigeyin 1A P, Th Fedinmio WbcBite 388,  on
was al | oned t stimed =t raom temperatyre fort 1/2 hoan dThéesulting ifitsrd dofid wasiteptilped

e o6/ 0247 dTethil 82s13f (50mi) and rectystallised from IPA (60fal) toraford aovhitesalig r oom

tenperature t{E2ge0.0timelesiRSTHE Sold ek adddd tacméthgjeae chlofide Qéér%) 2Rd wiRdre"

120m k i t t t bel 25 C. h t t
Cvonor ht g o agom]) Gag Ha A ot A NBOH, The rikireries Sied Bt GOTHempesaturs.
extracted wit fors MitReSard Eéﬁérg%d( au@p]g p@%ﬁ%ﬂ%’%ﬁr&&éﬁ Githu' t her

extracted with nmethyl ene chloride (50ni ) I ned organi c extracts
were washed VRathyigae ehlofide £25mi angt theeorobingd srganicextrasts)washed with water

vas adtied 5. T hane USAC PRAGEP A AT e Bortemteafbeb B o R el ) Th
resul ting ni xchaecierseddyi H-NMFspactroacapyper at ure for 1/2 hour. The
resulting il anGHeS@bbMHICS DY 525462 (d, J = 14Hz, 1H), 4.92 (d, J = 14Hz, 1H),

5.31 (d, J = 26Hs, 2H), 5.35 (s, 1H), 5.48 (s, 2H), 6.66 (m, 2H), 6.98 (m, 2H), 7.10

(d, J = 8Hz, 2H), 7.20 (m, 8H), 7.28 (d, J = 8Hz, 2H), 7.41 (m, 1H), 7.64 (s, 1H),

7.71 (s, 1H), 7.88 (s, 1H) ppm.

(v}  (2R.38)-2-(2 4-Difluorophenyl)-1-(1H-1.2.4-triazol-1-y))-3-[4-(1H-1.2.3-
triazol-4-yl)phenyil-2-butanol :
(R)-3-(4-[1-Benzyl-1H-1,2,3-triazol-5-yllphenyl)-2-(2,4-difluorophenyl)-1-(1H-1,2,4-
triazol-1-yl)-3-buten-2-ol (25.0g, 0.05 moles) was dissolved in methanol (2400ml)
and hydrogenated at 100°C, 60 psi with 5% Pd/C for 20 hours. After catalyst
removal by filtration the product solution was concentrated to a white foam (19.1g,
0.05 moles). A sample was crystallised from ethanol/water and characterised by
'H NMR spectroscopy. It had an m.p. of 121°C.

!H-NMR (300MHz, CDCls). &=1.16 (d, J = 7Hz, 3H), 3.35 (g, J = 7Hz, 1H), 3.94
(d, J = 15Hz, 1H), 4.70 (s, 1H), 4.81 (d, J = 14Hz, 1H), 6.78 (m, 2H), 7.50 (m, 1H),
7.57 (d, J = 8Hz, 2H), 7.70 (s, 1H), 7.74 (s, 1H), 7.80 (d, J = 8Hz, 2H), 7.95 (s, 1H)
ppm. ' '

SUBSTITUTE SHEET (RULE 26)



in ethyl acetate (50m ) and recrystallised fromIPA (60nm) to afford a
white solid (7.2g, 0.01 noles). The solid was added to nethyl ene chloride
(35mL) and water (50m ) and basified with 40% NaOH. The m xture was
stirred at roomtenperature for 15 m nutes and separated. The aqueous .
phase was Tewabdn@assed with nethylene chloride (25m) and gdigeseepargred
organi c- extracts washed with water (35m ). The organi c product solution
was concentrated to an oil (4.99g) and char&terised by [err]H NMVR

spectroscopy. .[err]H NVR (300MHz, CDC [ ekhhy = 4.62 (d, J = 14Hz, 1 H),
4.92 (d, J = 14Hz, 1 5.31 d. J = € ' 1 H, 5.48
(s, 2H), 6.66 (m 2H h‘-‘,-r‘ pifitioropnegn ol ‘iiﬂ,.ﬂy\ g2d]-5- ';' ényirt- 3H)

7.28 (d. J = 8Hz, 2H), 7.41 (m 1 A 771 (s, 1M), 7.88

7.
(s, 1H ppm  (vi) (2R 39)-2- (Q%—#@#@%&%&ﬂ (1H 1, 2
4-triazo|-1-y|)-3-[4-(||—l— ,2,3- triazol-4-yl)phenyl]-2-butanol
(R-3-(4-[1 -Benzyl -1 H - i
,2,3-triazol - 5- yI]ph I
triazol -1-yl)-3-but &g
(2400m ) and hydrogehajed W th .
After catalyst renoval ¢ e pr’d%iﬁct solutiy o ghcegqt rat ed
to a white foam (19.1q, 3 ~A sanpl e was cryst J
et hanol /wat er and characterfised by [err]H NVMR spectroscopy. It had an m p.
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of 121 [err]C  [err] H NVR®300MHz, CDCl[err]). [err] = 1.1@ (d, J = 7THz,
3H), 3.35 (q, J = 7Hz, 1H), 3.94 (d, J = 15Hz, 1H), 4.70 (s, 1H), 4.81 (d,
J = 14Hz, 1H), 6.78 (m 2H), 7.50 ( 1H, 7.57 (d, J= 8Hz, 2H), 7.70 (s,
1H, 7.74 (s, 1 H, 7.80 (d, J = 8Hz, 2H), 7.95 (s, 1H ppm WO
97/ 01552 PCT/ EP96/ 02470
-72- Exanpl e 67

( iR gS) 2- (2. 4I Difl uwsmﬁtﬁwd:f)(za)-hd(z [4Ldiflusropbiem -84 t-Frethyipassls-- 1-

( triazo h l‘\{erzytf)- 1 2 4—tnazo|- -y})-8-buten-2-ol (2.0 g, 5 mmol - see Preparation
53) in ethanol (50ml) was hydrogenated at 50 psi (333 KPa) pressure over
§% palladium on charcoal (0.2 g) for 18 hours at 50°C. A further batch of
catalyst (0.2 g) was added, and the hydrogenation was continued for a further
18 hours. The mixture was filtered through “Arbocel” (Trade Mark) and the
filtrate evaporated under reduced pressure.

The residue was chromatographed on silica by gradient elution with
ethyl acetate/hexane/diethylamine (0:95:5-565:33:2). Fractions containing’
the desired product were combined and evaporated under reduced pressure.

The residue was dissolved and re-evaporated from ethyl acetate (x3) then
from ether (x3) to yield a colourless solid. The solid was recrystallised from
aqueous ethanol to give the title compound (1.25 g, 62 %) as a colourless

solid, m.p. 144-145°C, [¢], =-107° (¢ = 0.1%,CH:Cly).
Found: C, 64.26; H, 5.13; N, 17.07.
CezHerF2NsO requires: C, 64.54; H, 5.17; N, 17.10.



[err] | yl ] phenyl )-1-(1,2,4-triazol-1-y)-3-buten-2-o0l (2.0 g, 5 mmol -

see Preparation 53) in ethanol (50m ) was hydrogenated at 50 psi (333
KPa) pressure over 5% pal | adi um on charcoal (0.2 g) for 18 hours at
500C. A further batch of catalyst (0.2 g) was added, and the
hydrogenatior%mvgﬁo@nti nued for a further 18 hours. Thepgumsosnmoas
filtered throu rbocel™ (Trade Mark) andﬁ he filtrate evaporated
under reduced pressure. _ The %@x s chromat ographed on silica
by gradient elution with et hyI ac ane/ d| et hyI am ne :

(0: 95: 5- >65: 33:

, .4 . Br{4- brne-HE D ) Do {3 2,4
conbi ned andg.ev R ted ynder reduced pressure. The resi due was
di ssol ved aﬂaﬁﬁ-é(ﬁ%@ﬂaigg fromethyl acetate (x3) then from et her
(x3) to yield a colourless solid. The solid was recrystallised from
aqueous ethanol to give the title conpound ( 25 g, 82 % as a colourless

solid, mp. 144- 145[err]Cc!{,[err]][err] = (c 0.1 % CH2Cts

Anal yis % Foyfma Y ° o, =RH,_ 5L, 17. 07
Cerr]H err] F[ ersN\Ler r S 54 N .

WO 97/ 01552 W & 196/ 02470

-73- =%\ Examppe.68 & E =¥,
(2R 3S)-2-(2.4-Di fl uor P ~ S

.2.3-triazol -5-vfl phenyMNrr1- (1. 2.4- t%iazol -1-yl)butan-2-0

A solution of (2R,3S)-2-(2,4-difluorophenyl)-3-(4-[1,2,3-triazol-4-yi]phenyl)-1-
(1,2,4-triazol-1-yl)butan-2-ol (2.0g, 5mmol - a product of Example 66) in
dichloromethane (100mi) was treated with N-chicrosuccinimide (0.81g, 6mmol). The
mixture was stirred and irradiated at room temperature for 3 days then evaporated to
dryness under reduced pressure. The residue was partitioned between ethyl
acetate(50ml) and saturated sodium bicarbonate (20ml). The organic layer was
washed with brine (20ml), dried (Na2SO4) and evaporated to dryness under reduced
pressure.

The residue was chromatographed on silica by gradient elution with
hexane/ethyl acetate (2:1—3:2). Fractions containing the desired product were
combined and evaporated to yield a colourless oil. The oil crystallised from
ethanol/water to give the title compound (1.01g, 47%} as a colourless solid, m.p.

118-115°C, [y, =-50° (c = 0.1%, MeOH).

Analysis %
Found: C, 55.91; H, 3.84; N, 19.80.
C2oH47CIF2NgO requires: C, 55.80; H, 3.98; N, 19.51.



A g i o] _ | C
N 3 A sol ution of

(2R, 3S)-2-(2,4-difluorophenyl)-3-(4-[1 ,2,3-trlazoi-4-yljpheny-1-
(1,2,4-triazol -1 -yl)butan-2-ol (2.0g, Snmol - a product of Exanple 66) in
di chi or onet h3¥QE970183 i ) was treated with N-chl orosucci ni nm GETEPIGERA70
6mmmol ). The m xture was stirred and |rr'57drrated at roomterrperature for 3
days then evaporated to dryness undel-eteeee-— +he residue was
partitioned between ethyl acetate(50f) and sai,u H
(20m). The organic layer was washedfw t h dor i g¢
evaporated to dryness under reddeed mresswse

- chromat ogr aphed on silica by grd&ien
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-77- ' : Exarrpl e 78

(2R 3S)-2-(2.4-Difluorophenyl)-3-(4-[tetrazol - yI]phenyI) 1-(1,2,4-triazol
-1- yl)butan-2-ol [err]

A sol ution of WQR/M@SS2- 2- (2, 4-di f | uor ophenyl)-3-(4-[1 PCT/EP96/02470

-benzyl tetrazol 5-yl ] phenyl)- 1-(1, 2, 4-t#7%&zol -1-yl) butan-2-ol (1 .Qg,
2mol - product of Exanple 77) in met hagg%%@d) was hydrogenat ed at
100psi (666KPa) pressure over 5% paIIa charcoal (0 2g) for 18 hours
at 50[err]C. THEBR3StZriZd:0) 2 : azol-Seyil i fiazoht-
filtrate e under reduced pressure. The resr due was

chr omat ogr%ﬁﬂsi lica by elution with dichloronethane/ nethanol /acetic
acid (95:5:1). Fractions gontaini ng t jesi red product were @bi ned and
ﬁdUCQd

evapor at ed under dsi due was prEa\pr

essure.

et hanol with S t|t| e sgrpound (0. 68g Ol qur | ess
solid, mnp. 117- err]= -47Bspteeie ¢ “ r ) .
Anal ysi s % Found: AN C 56827 H, 4 BAT N
Cerr]Herr]Flerr] N 1/ 4 H2\refqurres C%6.78; H, 4 24. Ay ¢

Exanpl e 79
(2R, 35S/ 2S. 3R) - 2- (2. 4- D|quorophenyI) 3-(5-[pyrazol -4-yl ] pyridin-2-yl)-1
-(1.2.4- triazol-1 -yl") butan-2-ol -

A solution of (2R,3S)-2-(2,4-difluorophenyl)-3-(4-[1 -benzyltetrazois-yilphenyi)-
1-(1,2,4-triazol-1-yl) butan-2-ol (1.0g, 2mmol- product of Example 77) in methanol
(30mi) was hydrogenated at 100psi (666KPa) pressure over 5% palladium on
charcoal (0.2g) for 18 hours at 50°C. The mixture was filtered through Arbocel™ and
the filtrate evaporated under reduced pressure.

The residue was chromatographed on silica by elution with dichloromethane/
methanol /acetic acid (95:5:1). Fractions containing the desired product were
combined and evaporated under reduced:pressure. The residue was precipitated
from ethano! with water to give the title compound (0.68g, 85%) as a colourless

solid, m.p. 117-120°C, [G]n =-47° (¢ =0.1%, CHaoH)

Anal;gls %
Found: C, 56.82; H, 4.31; N, 22.84.
CioH7F2N70 1/4 H20 requires: C, 56.78; H, 4.38; N, 24.40.

Example 79




[err] WO 97/ 01552 - 78- .Solid

(2R, 35/ 2S,3R) - 2-(2, 4-di fl uor ophenyl )-3- (5[ 1-tri phenyl net hyl - 4-

pyrazol yl]pyridin-2-yl)-1 -(1 ,2,4-triazol-1 -yl)butan-2-ol (0.65g, 1 mmuol)
was added to a mixture of trifluoroacetic acid (1.8m) and water (0.3m) at

O[err] C. Thaygoywissxon was stirred at O[err]C for 1 hour bepcunerogiomrehi ng
Wi th saturated sodi um carbonate sol uti onm?830m ). The nmixture was extracted

Td hr eg E :\la m;; o\f tsmiﬁt(aalsmﬁm@-@%gmhompgemmmmm@nwmw@r Ihayer S \éver e
re e \Y rate n r r uce essur e. e resi aue
was chr omdtt 38&8' '32]5)1(% r@gvgﬁ%@}a.‘ @ﬁl‘taé‘rgjf’f@rﬁsiﬂ- e was rddad tode/

met hanol  (rhixfifte &f wrfilticPoacetis a6idi (98l and Hatir10.3HiNEatdPE. M SNARdHGHas Er ©

conbi ned and evaporg%a? under reduced, pressure. The crude product was

di ssol ved StegE & C ool bounkefarequanchifioitsaturated sedivmsesrhanateraelution i d was

stal Ig fmm@q@seé : i ' d (0.25g,
ggoc/(; yasaa (ggl url ess solid, n)1& ?)Qdé}g@}éiés %?P“?E%%P@%’?ﬁé%gﬂ’gwg ( °
C, 60..44; 99mbinedorganiciayers ware sirieti KN8:SQ 4| ben evaponaiad unden redrced C,

60. 60; H, - N, 21.20 Exanpl e 80
60. 50! H el

3S/ 2S. 3R) - 2- ( 2 Thepesidue wasiehromptarashed on siliceoby gragiend elutidin with- y| ) - 1- (1, 2, 4
- triaz 0! “dichidiohith&ik/Fr&hanol (100:0-595:5). Fractions containing the desired product
were combined and evaporated under reduced pressure. The crude product was
dissolved in ether and evaporated to give a colourless solid. The solid was
recrystallised from hexane/ethyi acetate to give the title compound (0.25g, 63%) as a
colourless solid, m.p. 186-189°C

Analvsis %
Found: C, 60.44; H, 4.10; N, 21.26.
CzoH1gF2NgO requires: C, 60.60; H, 4.58; N, 21.20

Exampie 80

An intimate mixture of (2R,35/2S,3R)-2~(2,4-diflucrophenyl)-3-(5-
bromopyridin-2-yi)-1-(1,2,4-triazol-1-yl}butan-2-ol (0.5g, 1.2mmol), copper bronze
(0.16g, 2.5mmol), imidazole (0.42g, 6mmol) and potassium carbonate (0.34g,
2.5mmol) was heated with stirring to 140°C for 2 hours. The cooled mixture was
suspended in a mixture of dichioromethane (100 ml) and an aqueous solution of
ethylenediaminetetraacetic acid disodium salt (5%, 100ml) and stirred at room



[err] An intimate m xture of

(2R, 35S/ 2S, 3R) 2- (2, 4-di fl uor ophenyl )-3-(5- bromopyridin-2-yl)-1 -(1
,2,4-tiazol -1 -yl)butan-2-ol (0.5g, 1 .2mmol), copper bronze (0.1 6g,
2.5mmol ), i rri dazole (0.42g, 6mmmol) and potassi um carbonate (0.34g, 2.5muol)
was heated W {pogjpisssi Ng to 140[err]C for _2 hours. The cool PCTEPISN24M® as
suspended in a m xture of dichl oronethane?8400 nl) and an aqueous sol ution

of ethyl eneqae%kg&;y%tlfggg%hkcmkdsﬂngmim ﬁtﬂr§% igf_ﬁ%gﬂl Pomd™™, and ted laféied at

room

PCT/ EP96/ 0247€re sepaaied:t Tine organic phasg wasrwashedwith brine (2ml).rdrieddNeeB@#r ough
fl Th h hed
W in brne (SRelRRtmEY Yot kbR BREBUR . e por it ed under educod
pressure. Tie reskiudas/civomiatagnephegt erpsilica by geadierd glulipngyitidi ent
| ut th hl ¢
The. dooi 1 ed SFUBGTCRTY ahanA AR ot Sreiioné ot e dRul By "
The crude prywgidoniBificd aRg evisstatad WdeW&t THelcfudy predactiwes title -

compound (0.0Q7g9, 14% as a colourless solid 61-1 nal vsi s %
Fogﬁd (0 GéSnvad lﬁether and evap@ratgg tqr,gweﬁ the. tﬁj coﬂ]poﬂgg&% 4%jb‘ Ly g

C[err]H[err] ] 14 C, 60.60; H 4.58; N, 21. 20
npl e 81 E&Sﬁﬁ é’@&dggh 2 4-Di f | uor ophenyl ) - 3- (5- [ pyr azol -
-yI]pyrldln- °(124- trlazol 1 -yl)butan-2-ol Thetltle

conmpound wasrFgyrear ed from pyrazol e dyemsZiH)4.46; Neiige to that of Exanple
80, as a colgurless solid, mp. 121- 123& err]C Anal ysi s_ % Found:

C, 59.68: H CapHaaraNsD requirss: ,4.58; N, '21.20

Example 81

triazol-1-yi)butan-2-ol

The title compound was prepared from pyrazole by a similar method to that of
Example 80, as a colourless solid, m.p. 121-123°C
Analvsis %
Found: C, 59.68; H, 4.49; N, 20.82
CzoH1sF2NgO 1/2 H20 requires:  C, 59.63; H, 4.72; N, 20.73

il ndm-2- N}-1-{1.2.4-triazol-1-vibutan-2-ol

a Pa(PPh,) , /THF




Clerr]Herr]Flerr]N[err]O 1/2 H20 requires: C, 59.63; H, 4.72; N, 20.73

Exanpl e 82 (2R 3S/2S.3R)-2-(2. 4-Di fl uoroohenvl)-3-(5-[1
-ethoxvnethvl -1 .2.3-triazol-5- yl]pvridin-2-vl)-1-(1 .2.4-triazol-1
-yl ) but an- 2- ol [err] WO 97/ 01552

PCT/ EP96/ 024%0 97/01552 : : - SBET/EP96/02470\

solution of n-butyllithiumin hexane (2-804 2.7m, 6.8nmmpl) was added to a

sol ution of 1 -giBRuyTet Mnmanﬁn ' z@smoz.&ﬁﬁ,sé@nﬁmlmas bAddh ¥ 4 HF

(25m ) under a nitrogen phere at -/0lerr]C. The m xture was stirred

for 0.25 héRlutiemerf t- g@xmethm-ma‘s-ﬁiangi(eﬁsm 6.BmmeolLinl dry iTHEF (25miHInded 25 -
13. 7mL, 6. verdo ' I xt
wns ' added” (Eope) Ardbrire &G TH AR, pAS TR iy ahg dotly " 2"
(2R, 35/ 2S, with azsolytionaf dinkl ahloridetie TAF) (05N, 513:7rol6Bmmdl) théh gllgwel to warrnh |
-(1,2,4-tr§ -1 -Vl { ap: 220] . 74.. I d the m xt t
ugder refIr{l?)a('%?h}&m%r%tgth’gfo%}%hgé@?t%]%qge?gc%egnof tﬁempgl Fggi \Sﬁs e
cat al zst 51 mtﬁ&l;ltﬁphderwlpi'w&Fﬂinb?‘aila?gnqhWm.eaglz_m.mmolﬁdﬁdqd' EBQ%S_I'Z'Q,@FI)EZGC'C i Onh q
was t hen ed. under r or haurs ool ed reaction was quenche
with an aqE%@gl@mﬁpﬂﬁ'&dg&?mpmg%kﬂ{Eﬁ?tgé@t"i'ﬂg%@'lfztﬂ' ﬁagu?n sal t
(5% 50M ) 1 Z0snbl) and BB WastRaaéd lifdkr réilk A DS RGUrBNTHA atfifitichal t her
extracted with ethyl acetateqﬁ(ﬁéé(t(Som and the conbi ned [ayers were dried

(Na2sq er r pgtobesiobingpafladive P80k ware,addash hafore converskiewassi due was
rcrg'[ ﬁgﬁg?gz %@%&&;g . SHEE@?@WE?% @é}ﬁge@%ﬁ?iﬁ%{l%&gﬁ?ﬁé'h&&é{?;@g@%r 0] u{:t wer e
conmbi ned afRection weasguenchadiwith an aquecus3algtion of ethylepadiaminetetiaaceticasigound
(0.629, 80gfsoditinfsdiP{s%! domiyald e layers were separated. The aquecus phase was
further extracted with ethyl acetate (2 x 50ml) and the combined layers were dried
(NazSO4) and evaporated under reduced pressure.
The residue was chromatographed on silica by gradient elution with
dichloromethane/ methano! (100:0-987.5:2,5). Fractions containing the desired
product were combined and evaporated under reduced pressure to give the title

compound (0.62g, 80%) as a colourless foam.

Analysis %
Found: C, 58.47; H, 5.15; N, 21.33
CaaH23F2N70: requires: C, 58.02; H, 5.09; N, 21.53

Examples 83-86
The following examples were prepared from the appropriate 1-methyl or 1-
ethoxymethyl heterocycle and (2R,3S)- or(2R,38/2S,3R)-2-(2,4-difluorophenyl)-3-(5-
bromopyridin-2-yl)-1-(1,2,4-triazol-1-yl)butan-2-ol using a simitar method to that of
Example 82. |
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[err] WO 97/ 01552

PCT/ EP96/ 02470 ' Exanpl e 88

(2R, 3S5(2S. 3R)-2- (2, 4-Di fl uorophenyl ) - 3(5[123tr|azol 4-yl pvridin-2-yl)-
1- (1.2,4-triazol-1-yl)butan-2-ol [err] - A sol ution of

(2R, 35/ 2S, 3Rwod7p1s54- di f | uor ophenyl ) - 3-(5-[ 1- PCT/EP96/02470

et hoxynet hyl tri azol - 5y|]pyr|d|n2yl)-l-*-*82€-1 2,4-triazol -1 -yl)butan-2-ol
(0.09g, 0.2mol -product of Exarrple 823rbig gat hanol (8rr1) was diluted with
water (4m) and treate . . The

v

A solution of (2R,35/28,3R)-2-(2,4-diflucrophenyl)-3-(5-[1-
ethoxymethyltriazol-5-yilpyridin-2-yl)-1-(1,2,4-triazol-1-yl)butan-2-ol (0.09g, 0.2mmol
-product of Example 82) in ethanol (8ml) was diluted with water (4mi) and treated
with concentrated hydrochloric acid (1mi). The mixture was warmed to 80°C for 1.5
hours then reduced in volume to 3ml and diluted with water (10ml). The solution
was neutralised with saturated sodium bicarbonate solution, with formation of a
colourless precipitate. The suspension was extracted with ethyl acetate (3X 30ml)
and the combined extracts washed with brine (20 ml), dried (NazSO,) and
evaporated under reduced pressure. The residue was recrystallised from ethyl
acetate to give the title compound (0.05g, 65%) as colourless solid, m.p. 196-197
°C.

Analvsis %
Found: C, 56.91; H, 4.28; N, 24.60
CigH17F2N70 requires: C, 57.43; H, 4.31; N, 24.67



with formation

The suspensi on was extracted with ethyl
The residue was

acetate (3X 30m) and the conbined extracts washed with brine (20 m),

was neutralised with saturated sodi um bi carbonate sol uti on,

of a colourless precipitate.
dried (Na2SO err]) and evaporated under reduced pressure.
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d) [err] WO
97/ 01552 PCT/ EP96/ 02470

- 84- Exanpl e 91 '

(2R 3S)-2-(2.4-Difluorophenyl)-3-(5-[1-nethvl Dvrazol -5-yl ] pyridin-2-vl]-1 -
(1.2.4-tri azswo dmogsspbut an- 2-ol and (2R 3S)-2-(2.4-Di fl uor opdcamrogezdse 5-[ | -
nmet hyl ovrazol -3-yl ]Jpridin-2-vl)-1-(1.2.4-triazol -1-vl)butan-2-ol

-di hydrochl ori de di hydrate [err] Met hyl p-tol uene

sul phonate (0.38g, 2mvl) was added to a stirred suspension of

(2R, 3S)-2-(2,4-difluorophenyl)-3-(pyridi n-%yl) 1-(1 ,2,4-triazol -
yl)butan-2-ol (0.4g, 1 mol, the prod@ﬁﬂ'.eﬂarrpl e 90) and pot aSSI um
carbonate (0.569s¢4 AR _ O b Y .%_ M, _(é_f'p_q_S days
at roogmtenperatUre EM pOUT €0 Well € Siptvmns e wrth ethyl

acet ate (3xL&eAﬂﬂaLﬂ:hﬂ_bmmt&9ﬁam heasf Bvil4 h brine
(30m ), drieg ... The

resi due was EHAERRESgEEYHRYIdI 2: 5 e g
di chl or onet Maﬁ_lqet hanol (1 00: 0- >98 2) Fractions cont ai ni ng t he upper
spot by tic (dichloronethane/ nethanol 98:2 Rlerr] = 0.5&) were conbined

and evapor at ed _ = g=

v

Methyl p-toluene sulphonate (0.38g, 2mmol) was added to a stirred
suspension of (2R,38)-2-(2,4-difluorophenyl)-3-(pyridin-2-yi)-1-(1,2,4-triazol-1-
yl)butan-2-ol (0.4g, 1mmol, the product of Example 90) and potassium carbonate

-(0.56g, 4mmoi) in DMF (10ml). The mixture was stirred for 3 days at room
temperature then poured into water (100ml) and extracted with ethyl acetate (8X30
mi). The combined organic layers were washed with brine (30ml), dried (NazS04)
and evaporated under reduced pressure.

The residue was chromatographed on silica .by gradient elution with
dichioromethane/ methanol (100:0—88:2). Fractions containing the upper spot by
tlc (dichloromethane/ methanol 98:2 R = 0.50) were combined and evaporated
under reduced pressure. The oily product was dissolved in ether and precipitated by
addition of ethereal HC!. The solvent was removed under reduced pressure and the
solid suspended in ether and re-evaporated three times to yield (2R,3S)-2-(2,4-
difluorophenyl)-3-(5-{1-methylpyrazol-3-yljpyridin-2-yl)-1-(1 :2,4-triazol-1-yl)butan-2-ol

. dihydrochloride dihydrate (0.17g, 33%) m.p. 163-167°C, [oc]: =+12.4 (c =0.1%,

CzHsOH).
Analvsis %
Found: : C, 49.80; H, 4.63;'N, 16.34




under reduced pressure. The oily product was dissolved in ether and
precipitated by addition of ethereal HO. The solvent was renoved under
reduced pressure and the solid suspended in ether and re-evaporated three
times to yield (2R, 3S)-2-(2,4- difluorophenyl)-3-(5-[1

- et hyl pyrazoyodgiskpyridin-2-yl)-1 -(1 ,2,4-triazol-1 yI)BGﬂEﬂWMMm@
dihydrochloride di hydrate (0.17g, 33% nﬂﬁ- 163-167[err]C, [[err]][err] =

+12. 4 (¢ = CoMbF.Ndronttio }éad)resﬁnal yejsom Feun83; N, 16.76

ICD:CT/4 gpgg / 0; 473 6I§ract|ons coﬁqiammg the lower spot gy tic %tli:'(‘fi'\?loromethaneé fethanoi 88:2 Ry

d err ] H er r Ld.88y wélerdonbihet hd awparatb@té givel (2R$S)-2-$2Q dmo%bhehsd -43-83. N -
16. 76 Fracti ons containin ower s di chl ororret hane/
ot hanol 08 [bmAPXTARE IRy Hab - A ezoR b DBbeE- 0 (BI01S0, 3%) asa

(2R, 39)-2-(

[ 1- net hyl py%a@oﬁ-%%%pn- -yfv%sldem'ca”ﬂt ‘gggftquﬁWu? Icland
(0. 015g, 3%'HeNMR spectosdopys foam This product was identical to the
product of Exanple 83 by tic and [err]H NVR spectroscopy. WO
97/ 01552 - PCT/ EP96/ 02470

-86 - [err]



WO 97/ 01552

-87- Exanpl e 94

(2R 3S/2S. 3R)-2- (2. 4-Di fl uorophenvl )-3-(2-[1

- net hyl pyrazol - 5-vl I pvridin-5-yl)- 1-(1.2.4-triazol - 1-yl ) but an- 2- ol

[err] wohfistit i on of (2R, 3S/2S, 3R)- 2 (2, 4-di f | uor opREIVERPY6/034702 -
-(1

trifluoronethyl sul phonyl oxy-pyridi n-5- ylg , 2, 4 tri azol 1-yl ) but an- 2- ol
(0.3g, O0.6mmol), (1ynethyl-5-pyrazolyl)- B8 i ptmbgst=ss '

PCT/ EP96/ 02470

= g, 2. 4nmol ),
lithiumchloride (0808g, 1.8mml) and ﬁ o B
tetrakis(triphenyl - @osphl ne) pal | adium (0) (d 049, 0.G3 di oxane
(15m ) was heated u@dem a nitrogen atnospher g fg 24 ho@}s&ﬁ/\ﬁ er (20m)
was added and the sof u’é. on basified with aquu anmoni A sal utijon. The
m xture was extractEd @ th dichl oronet hane (g @ind the orgarfi c | ayer
dried*(MgSH) and evap'ﬁrat ed under reduced priggsyse. o E®|r esi due was
chr omat ogr aphed on $.| £ca by gradi ent el uti onf®i gr&% di cﬁﬁr ane/
met hanol (100: O- 4990&)‘” Fractions cont ai ni ng t%ad?em reg p t were
conbi ned and evaporge-_g_;, under reduced pressurie %’he cr uf ct was
triturated in ether >'egane to give the title :o@ound ERKRIBI70%0 as a
colourless solid, mgp. 158-160[err]C. Analysif % Found¥|o g~ s
C, 61.46; H, 4.91; @ 8.58 Cerr]Herr]Flerrf N err] O r /2 C,
61.24; H, 5.04; N, 3. _
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WD 97/ 01552 PCT/ EP96/ 02470

- 88- Exanpl e 95
(2R 3S/2S. 3R) - 2-( 2. 4- Difluorophenyl) 3-(5-[1-nethyli m dazol -5-yl ] pvridi n-2-
vl)- 1-(1 .2.4-triazol-1 -vl)butan-2-ol [err] The title

conpound wasvpos'missad from (2R, 35/ 28, 3R) - 2- (2, 4- di f | uor ophePEAMELIE/02470
3-(5-[1- net hyl - 2- phenyl t hi oi m dazol - 5-yl !pyB?-dl n-2-yl)-1-(1

,2,4-triazol - 1y|)butan20| by a sim| &Xa to Exanpl e 35, as a

col ourl ess foam (ofna ] 7 Wt s .- 18;
N, 19.61 C[err] T T]FLEerT] N ert Z0 T S DG, 81, ;

19. 28 4

(2R 3S) - 2- (2 4 D|f| uor ophenyl ) - 3- (4- [ 3- ner capt 0- 4- et hyl - 1. 2. 4-tri azol - 5-
yl ] phenvl)-1-(1.2.4-triazol -1-yl)butan-2-ol [err] Asolution
of N-nethyl-4-(2-]2, 4-di f leawor ophenyl | - 2- hydraky 1-1,2 4-tesazol-

yl ] but - 3-yl ] benz F{hl LB bazi de ¥eBatg 4 5mmI/F’f{n eth (50n1 ) was
heat ed under reffyx®n W th sodiu thox#@g,nsol '
5.5mmol) in portions ' > r
' OTf  1i01/Pd(PPhy) /TEF

A solution of (2R,3S/2S,3R)-2-(2,4-difluorophenyt)-3-(2-
trifluoromethylsulphonyloxy-pyridin-5-yl)-1-(1,2,4-triazol-1-yl)butan-2-ol (0.3g,
0.6mmol), (1-methyl-5-pyrazolyl}- trimsthylstannane (0.6g,2.4mmol), lithium chioride
(0.08g, 1.8mmol) and tetrakis(triphenyl-phosphine)paliadium (0) (0.04g, 0.03mmol)
in dioxane (15ml) was heated under a nitrogen atmosphere for 24 hours. Water
(20ml) was added and the solution basified with aqueous ‘ammonia solution. The

- mixture was extracted with dichloromethane (50ml) and the organic layer dried
(MgS04) and evaporated under reduced pressure.

The residue was chromatographed on silica by gradient elution with
dichloromethane/ methanol (100:0—-99:1). Fractions containing the desired product
were combined and evaporated under reduced pressure. The crude product was
triturated in ether/hexane to give the title compound (0.18g, 70%) as a colourless
solid, m.p. 158-160°C.

Analysis %
Found: C, 61.46; H, 4.91; N, 19.58
C21HaoF2NsO requires: C, 61.24; H, 5.04; N, 19.84



over 24 hours. The m xture was reduced in volunme to 20m under reduced
pressure and partitioned between ethyl acetate (100m ) and water (50m).
The aqueous | ayer was further extracted with ethyl acetate (3X50m ) and the
organi c extracts conbi ned, washed with brine (50m ), dried Na sS4 and
evapor at ed unW@®70¥82iced pressure. WO 97/ 01552

PCT/ EP96/ 02470 -88- - - 89- The residue
was chronat ographed on silica by gradEQanp_glg(?ion wi th ethyl acetate/hexane
(1:1 ->3:2). Fra I, e oduct. were conbl ned and
evapor at ed undé@B:-$egsed ‘ VSRl 1natiyimidagel-5-ylieyridin-2wht

et her to gitye 4-fazbi-1\Bb@anizosind (0. 66g 33% as a col ourless SO|Id m p.
131- 134[eWL]T—W+L?TW]_-38[err] (c =0.1% CHerr]OH. [err]H-NIVR
(300 MHz. CcoCferr]) [err] =1.2 (d, 3H), 3.5 (q, 1 H, 3.8 (d, 1 H, 4.8
(d, 1H), 4.95 nll—%“ﬁBO(mZH) 7.50 (m 1 H), 7.6 (d,egH), 7.7 (d,
2H), 7.75 (s, ¥ A\ A, 11.0(br.s, 1 H ppnr“ﬂ

Exanpl e 97 It ) - X 21l4- DT uor ophenyl ) - 3-

.2.4-triazol - 3- yI]- )l ) -8k | 2\‘ lgriazol -1_-vl bu

[err] A sol uti )" p
(2R, 3S)-2-(2,4-diflu p A [ 3- apteasénmethyl N
triazol-5-yl]phenyl)-1l-(1 ,2,4-triazol -¥=yl)butan-2-ol bg, 1 .4mol)

in acetic acid (10m ) ¥was heated under reflux and treated weth aqueous
hydrogen peroxdde (30% O 5m, 8mvl) dropwi se. ‘After a further 0.5 hour at
reflux, the m xure was cooled to roomtenperature and evaporated under

r educed pr essufae titte, eompaund wagpeepared from (2R,35/28,3R)-2-(2,4-difluorophenyl)-

3-(5-[1 -methyl-z-phenylthlmmldazol-s-yllpyndm-z-yl)- -(1,2,4-triazol-1-yl)butan-2-ol
by a similar method to Example 35, as a colourless foam.

Analysis %

Found: C, 58.87; H, 5.18; N, 19.61

C21H20F2N6O. Ho0 requires: C, 58.87; H, 4.85; N, 19.28

henvl)-1-(1.2 4-triazol-1-vl\butan-2-ol

A solution of N-methyl-4-{2-[2,4-difluorophenyl}-2-hydroxy-1-[1,2,4-triazol-1-
yilbut-3-yl}benzoylithiosemicarbazide (2.1g, 4.5mmol) in ethanol (50mi) was heated
under refiux and treated with sodium methoxide solution (30%, 5.5mmol) in portions
over 24 hours. The mixture was reduced in volume to 20ml under reduced pressure
and partitioned between ethyl acetate (100ml) and water (50mi). The aqueous layer
was further extracted with ethyi acetate (3X50ml) and the organic extracts combined,
washed with brine (50ml), dried (Na2SO,) and evaporated under reduced pressure.



partitioned between ethyl acetate (20m ) and saturated sodi um bi carbonate
solution (20m ). The organi c phase was washed with brine (20m ), dried
(Na2SO4) and evaporated under reduced pressure. The resi due was
chromat ographed on silica by elution with dichloronethane/ net hanol (96:4).
Fractions cogigw7esse the desired product were conbi ned and reraposazared under
reduced pressure. The crude product was_ggecrystallised from ethyl

acet at e/ hexane tTheiegkiublwad cliromatotiaghetiorn Silidd by gritfiéntatutivn WtHoeth{iess -
solid, mp. 118-120 errl C,_):;err Jaer,q = 48_L_errt;‘ c =0.1%CHerr]OH.

VO 97/ 0155 Rcetate/hexane (1:193:2). ctions contaihing the desired product werecombimed 2470

G er 1T H er 1 TERRArRES upssy e pressure. The g ol was iyl gfer

Exanpl e 98 to give the title compound (0.66g, 33%) as a colouriess solid, m.p. 131-134°C,
(2R 395)-2-(2.4-D fl uorophenyl)-3-(4-[3- met hyl pyrazol - 4-yl ] phenyl )-1-(1. 2. 4-
triazol - 1- yiol, FuBgh{co=011%,: éHLOH)- [err] A sol ution of potassium

850 % Ul BRRA o kS S 510
(0. 550, o0; 4B SH8 D P AST B 150 7 RO T GRSl TR B e

for 4 hour st1.0¢be.scdH) ppmui xt ure was evapor at ed under reduced pressure and
the residue partitioned

Example 97
2R.38)-2-(2.4-Difiucrophenvl}-3-(4-{4-methvi-1.2.4-triazol-3-viiphenv)-1-
1.2 4-triazol-1-vl)butan-2-ol

A solution of (2R,3S)-2-(2,4-difluorophenyl)-3-(4-[3-mercapto-4-methyl-1,2,4-
triazol-5-yilphenyl)-1-(1,2,4-triazol-1-yl)butan-2-ol (0.6g, 1.4mmol) in acetic acid
(10mi) was heated under reflux and treated with aqueous hydrogen peroxide (30%,
0.5ml, 8mmol) dropwise. After a further 0.5 hour at refiux, the mixture was cooled to
room temperature and evaporated under reduced pressure. The residue was
partitioned between ethyl acetate (20ml) and saturated sodium bicarbonate solution
(20mi). The organic phase was washed with brine (20ml), dried (Na;SO,) and
evaporated under reduced pressure. '

The residue was chromatographed on silica by elution with
dichioromethane/methanol (26:4). Fractions containing the desired product were
combined and evaporated under reduced pressure. The crude product was
recrystallised from ethyl acetate/hexane to give the title compound (0.17g, 30%) as a

colouriess solid, m.p. 118-120°C, [a]; = ~48° (¢ = 0.1%,CHsOH).



bet ween ethyl acetate (20m ) and water (25m ). The aqueous phase was
further extracted with ethyl acetate (2X20m ) and the conbi ned organic

| ayers were washed with brine (20m ), dried(Na2SJ err]) and evaporat ed
under reduced pressure. The resi due was chromat ographed on silica by
gradi ent el uwiommowssth di chl or onet hane/ net hanol (100: 0- >96 pé&rmEPé6r@as10l ONs
containing the desired product were conbi ned and evaporated under reduced
pressure. A’@! dié 9ge product was recrystt|i sed fromethyl acetate/hexane to

give the titTe conpound (0.1 I g, 569 as a col ourless solid, [[err]][err] =
50 (c = dFaumdeH err] OH). Anal ysi £.9%0-ir:5.05; N, 20.00

64.2: H c 60 5 H
1 i oA A 0
PCT/ EP96/ 02470 -91-

Exanple 99

(2R 3S/2S,3R) -2-(2, 4- D|f|uorophenyl) 3—@%@?3 triazol-2-yl]pvridin-2-yl)
-1- (1 .2. 4-tri(2RES)2- 3-(4- 24-(1

-brormethy!IE g ! m! !233 grlazol 2-yl)pyridine (0.75g, 3mmol) and 1-
(2,4-difl s a ,2,4-triazol -1 -yl)ethanone (0.66g, 3mol) in THF
(10nl) was added dropwise to a stirred suspension of zinc (0.58g, 9mvl)
and | ead dust (0.03g) in THF (8nl) under a ni trogen at m)sphere | odi ne
(0.38g, 1.5nmmol )/4\@ g2 n one portion and the uregsgrrred at room
tenperature for . el | [

di sodium salt ( $ ¢ 5%
for a further 0.5 h > ] RET at W, 6rc, %Ry |

A solution of potassium hydroxide (0.26g, 4.6mmol) in water (2.8ml) was
added to a solution of (2R,3S)-2-(2,4-difluorophenyl)-3-(4-[3-methyl-5-
trimethyisilyipyrazol-4-yiJphenyl)-1-(1,2,4-triazol-1-yl)butan-2-ol (0.22g, 0.45mmol) in
ethanol (12ml) and the mixture was heated under refiux for 4 hours. The cooled
mixture was evaporated under reduced pressure and the residue partitioned
between ethyl acetate (20ml) and water (25ml). The aqueous phase was further
extracted with ethyl acetate (2X20ml) and the tombined organic layers were washed
with brine (20ml), dried(Na2SO,) and evaporated under reduced pressure.

The residue was chromatographed on silica by gradient elution with
dichloromethane/ methanol (100:0-596:4). Fractions containing the desired product
were combined and evaporated under reduced pressure. The crude product was
recrystallised from ethyl acetate/hexane to give the title compound (0.11g, 56%) as a
colourless solid, [¢)5 = -50° (¢ = 0.1%,CHsOH).

Analysis %
Found: C,64.2; H,4.9; N, 16.7
CazHeF2N50. requires: C,64.5; H,52; N, 17.1

-



enable the layers to be separated. The organi c phase was washed with brine
(3X30m ), dried (Na2SO err]) and evaporated under reduced pressure.

The resi due was chromat ographed on silica by gradient elution with

di chl or onet hane/ net hanol (100:0->98:2). Fractions containing the desired
product were wp¥Bpisesl and evaporated under reduced pressur ePCIYERIGIR47&N Oi | |
which was triturated with ether to give.gqcolourless solid (0.42g), which
was characterised as a mxture of the dgﬁ%@oduct and the starting

et hanone derivatjve, The |1 ] was di ssol ved in et hanol
(30m ) and tr eat{éf.39LR.SRR(2MDitioronhenyy)-3-(5-1J:2,3 grfigvridine24B-1+ hour ,
the sol vent (M&tﬁ&iﬂ]ﬂﬁ%ﬂiﬁ&?—h-&educed pressure and the resi due partltloned
bet ween et hyT acetate and saturated sodi um carbonate sol ution
(30nl). The aqueous phase was extracted with ethyl acetate (2X20m ) and the

conbi ned organic |layers were washed with brine (20m ), dri ed(&azsq err])
and evaporatpstnunder redu

pressure. The res'y-:hf W
chr onmat ogr aple Yica dient elution with di}j
met hanol (10070; >9d; 1) . ¥ ackl offs cont athfHE T8 desi teg priodu
WO 97/ 01552 X e\
PCT/ EP96/ 02470 TZ (id) mapmg/Ethazal g2 re combi
and evapor ated undgf reduced press‘b The crude product S triturated

with ether to give#he title conpound (0.12g, 10% as a colsourl ess solid,
mp. 170-171[err]C Anal ysis % Found: C, 57.39; H,

ﬁ 1(2)4 '8'7 “on'se 'ﬁ"%f%& %?L&r r é\l [ﬁ 2, 3 iazoR0) y\)pyndme (0.75g, 3m5rr7lol§1§nd T
PCT/ EP96/ 02 ¢/ A-difluorophenyl)-2-(1,2,4-triazol-1-yi)ethanone{8.66g, 3mmol) in THF (10ml) was
added dropwise to a stirred suspension of zinc (0.58g, 9mmol) and lead dust (0.03g)
in THF (8ml) under a nitrogen atmosphere. lodine (0'.389, 1.5mmol) was added in
one portion and the mixture stirred at room temperature for 1 hour. A solution of
ethylenediaminetetraacetic acid disodium salt (5%, 10mi) was used to quench the
reaction which was stirred for a further 0.5 hours at room temperature. Ethyl acetate
(30ml) and water (30ml) were added and the mixture filtered through Hyflo™, to
enable the layers to be segarated. The organic phase was washed with brine
(3X30mi}, dried (NazSO,4) and evaporated under reduced pressure.

The residue was chromatographed on silica by gradient elution with
dichloromethane/ methanol (100:0-598:2). Fractions containing the desired product -
were combined and evaporated under reduced pressure to give an oil, which was
triturated with ether to give a colourless solid (0.42g), which was characterised as a
mixture of the desired product and the starting ethanone derivative.

The impure product was dissolved in ethanol (30ml) and treated with sodium
borohydride (0.05g, 1.3mmol). After 1 hour, the solvent was removed under
reduced pressure and the residue partitioned between ethyl acetate (20mi) and
saturated sodium carbonate solution (30mi). The aqueous phase was extracted with
sthyl acetate (2X20ml) and the combined organic layers were washed with brine
(20ml), dried{Na>S0O,) and evaporated under reduced pressure.

The residue was chromatographed on silica by gradient elution with
dichloromethane/ methanol (100:0-99:1). Fractions contalning the desired product



The follow ng Preparations illustrate the preparation of certain of t he
starting materials used in the previ ous Exanples: -

PREPARATI ON 1 _
2-(2,4-Difluorophenvl)-3-(4-[1,2,3-triazol-2-yl]phenyl)-1 -(1.2.4-

triazol - 1-yl W09788458n- 2- ol and 2- (2. 4-di f1 uor ophenvl) - 3( 4- PCTEPFM24T0az 0| -
yl ] phenyl)-1-(1,2,4-triazol -1-yl)-3-bute82-2- ol [err] WO

97/ 01552 were combined and evaporated under reduced ﬁre%éure The crudé'Prddifct wak ©
m xt ure of Satgd dlfluoro henyl ) -3-(4-i od op

(1,2, 4-tr] &E@ Yith.efb ?mpem‘tez |iﬂlez=oug>°un 4%1%9 O%)e@s @colouriess solid20) |
copper powq-gr §90891°@. 4ol ), potassium carbonate (1.0g, 7.3mmol) and
1,2, 3- trlazole $2 69, 37.6mml) was stirred at 140[err]C for 8 hours. The
m xture wa to 100[err]C and treated with a suspension of

et hyl enedi tetraacetic acid di i Sl . 8mmol ) in water
(1room). Tﬂi(;augﬁspenm on was basifi (ﬁ'cgm;gé‘:‘lué’ﬁ%é @dl um car bonat e

sol uti"on arGokleFMxD.rraquiees:wi t h di dBiEN481H, 481 N, P4c6?r gani ¢ phase  was
dried (MgSq err]) and evaporated under reduced pressure. The resi due was
chromat ographed on silica by elutfon with ethyl acet at e/ hexane (70: 30).
Fractions containing the faster-running spot wer e conbi ned and evaporated
under reduced pressure to give the 1,2,3-triazol-2-yl isoner (420ng, 24%
as a col ourless foam which was characterised by [err| HN MR
snectroscopy (300MHz, CDCl[err}):



8 = 4.62 (d,1H); 4.97 (d,1H); 5.22 (s1lH); 5.32 (s,2H); 6.73 (m2H); 7.42
(d,2H); 7.48 (m1H); 7.79 (s,2H); 7.81 (d,2H); 7.96 (s,1H); 8.00 (s, 1H)
ppm Further elution of the colum with ethyl acetate gave, after
evapor ation under reduced pressure, the major 1,2,3-triazol-t-yl isoner
(650ny, 37% wdewmnssl e of this product was recrystailised fRCIERIGPRATO

acet at el hexane, mp. 172-173C. Anal ysis % Found: C, 61.12;
H 4.04; N, 21.14. CerrJHerr]Flerr] NP@3+] O requires: C, 60.91; H, 4.09;
N, 21.31. [err]HN. MR (300MHz. CDCl[err]): [err] = 4.62 (d,1H), 4.98
(d,IH, 5.34 (slH, Tﬁe%&llowﬁlg%ﬁpat@ﬁ&ﬁs(iﬂhgﬁhte ?hﬁréﬁraﬁ%n of- cEdifl o) -
7.66 (d,2H), 7.83 (s,1H), 7. (s,2H), 7.98 (s,1 ppm WO

97/ 01552 the starting materials used in nevigys Examples:- '

- 95- PREPARATI ONS 2-7 [err] The

foll ow ng conpounds were prepared simlarly to the nethod of Preparation 1

using the appropriate heterocycle i PREBARATION P,3- triazole.
2-{2.4-Difluorophenyl)-3-(4-[1.2.3-triazoi-2-yliphenvyi)-1-(1.2.4-

triazol-1-yl)-3-buten-2-ol and 2-(2.4-difluorophenyf}-3-{4-[1,2.3-triazol-1-
lIphenvi}-1-{1.2.4-triazol-1-yl}-3-butan-2-ol




L

WD 97/ 01552 _ :
PCT/ EP96/ 02470 [err]

‘WO 97/01552 ‘ PCT/EP96/02470

. =94~
An intimate mixture of 2-(2,4-difluorophenyl)-3-(4-iodophenyl)-1-

(1,2,4-triazol-1-yl)-3-buten-2-0} (2.0g, 4.4mmol - see Preparation 20),

. copper powder (0.6g, 9.4mmol), potassium carbonate (1.0g, 7.3mmol)
-and 1,2,3-triazole (2.6g, 37.6mmol) was stirred at 140°C for 8 hours.
The mixture was cooled to 100°C and treated with a suspension of
ethylenediaminetetraacetic acid disodium sait (10g, 26.8mmol) in water
(100ml). The suspension was basified with saturated sodium carbonate
solution and was extracted with dichloromethane. The organic phase
was dried (MgSO,) and evaporated under reduced pressure. The
residue was chromatographed on silica by elution with ethyl
acetate/hexane (70:30). Fractions containing the faster-running spot
were combined and evaporated under reduced pressure to give the
1,2,3-triazol-2-yl isomer (420mg, 24%) as a colouriess foam, which was
characterised by 'H-N.M.R. spectroscopy (300MHz, CDCL,):
8 = 4.62 (d,1H); 4.97 (d,1H); 5.22 (s,1H); 5.32 (s,2H); 6.73 (m,2H); 7.42
(d,2H); 7.48 (m,1H); 7.79 (s,2H); 7.81 (d,2H); 7.96 (s,1H); 8.00 (s,1H) ppm.

Further elution of the column with ethyl acetate gave, after
evaporation under reduced pressure, the major 1,2,3-triazol-1-yl isomer
(650mg, 37%). A sample of this product was recrystallised from ethyl
acetatefhexane, m.p. 172-173°C.

Analysis %: . :

Found: C, 61.12; H, 4.04; N, 21.14.

CoH,F,N.O requires:C, 60.91; H, 4.09; N, 21.31.

*H-N.M.R. (300MHz, CDCL): & = 4.62 (d,1H), 4.98 (d,1H), 5.34 (s,1H), 5.37
(s,2H), 6.76 (m,2H), 7.47 (d,2H), 7.49 (m,1H), 7.66 (d,2H), 7.83 (s.,1H), 7.86
(s,2H), 7.98 (s,1H) ppm.




WO 97/ 01552 PCT/ EF96/ 02470
-97- [err] VO 97/ 01552

PCT/ EP96/ 02470 | : 98-

PREPARATI ON 8 - |

3-r4-(3- Acetﬁ@'fqﬁ azol - 1-yl ) phenyl | - 2- (2, 4- di f | uor ophenv PCFEPIEH2470
1,2,4-triazol-1-yl)-3-buten-2-ol [err]

=05~
PREPARATIONS 2-7

Het

The following compounds were prepared similarly to the method

of Preparation 1 using the appropriate heterocycle in place of 1,2,3-
triazole.



The product of Preparation 4 (0.7g, 1.7mmol) was dissolved in

di chl oronet hane (15m ) then treated with triethylam ne (0.25nl, 1. 8nmol)
foll owed by acetyl chloride (0.13m, 1.8mvl). The mixture was stirred at
roomtenperature for 18 hours, diluted with di chl oronet hane (50m ) then

washed tw Cgui ter (20m). The - organic phase was dECIERMMN crr])
Frobpiso

t hen evapor nder reduced pressure #96-gi ve the title conpound (0.7g,

9199, which was [TF N VI IR, Specyr oscopy. .
[err]HN.MR (3¢0OMHz, - : =.2.48 (t,3H),=4.63 (d, 1H),| 4.95
(d,1H, 5.29 ( 4 PE s E20I8® (m1H),
7.43 (d,2H), 7.7 B -Esr_ﬁé), & ' pdm
WO 97/ 01552 Ty =2 OpCl/ERG BT E
- 90- = PREPARATIONR B 2 80 |93 TE
3-[4-13- Met hyl sul pgonam' dppvrazol -1-yl)p Eff‘{[riquz, 4- E-ui ‘g.;g.,&
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[err]
Preparation 8
chloride. The

conmpound, m p.

[err] HN.M Ryg , CDO [err]): [err] = 3.11 (s, 3H), 4. GECKEREM 4. 97
(d,1H), 5.20-  5.30 (m3H), 6.42 (d, 1H) q,6.70-6.80 (m2H), 6.99 (s, 1H),
7.36 (d,2H), 7.42 (m2H) 7 44 (d 2H) 80 (d 2H) 7 81 (s 1H) _7.84
(s,1H) ppm WO 97¥ 01552
PCT/ EP96/ 02470 . S .. wo
oot <ol - - -] Zon o T &
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The title conmpound was prepared by the nethod of

usi ng net hanesul phonyl chloride in place of acetyl
crude product was triturated with ether to give the title
130- 140[ err] C, which was characterised by [err]H N MR




- 100- PREPARATI ON 10

2-(2,4-D fl uorophenyl)-3-(4-[3-[ 3-net hyl urei do] - pvrazol - 1-

yl ] phenyl)-1-(1, 2,4-triazol -1-yl)-3-buten-2-ol [err]

The product of Preparation 4 (0.7g, 17mmol) was dissolved in

di chl or onet hwoewoisseri ) and treated with methyl -i socyanat e PETEB02470
2.5muvol ). The solution was stirred at roomtenperature for 18 hours and
was then washed twice with water (20m ), dried (MySO err]) and evapor at ed
under reduced pressure. The residue was 8§ fied by flash  chromatography
by elution wth ethyl acetatel met hapRepaAAtioNn 8 Fractions containing the
desired product were_conbi ned and mﬁmnder reduced pressure to
give the title co -Agetamido [-4-vi ~difl envi)-1- C,

58.12; H, 4. 5711, Na-+48261-vl)-3-buten-2-ol

. | OH ﬁﬂz

|
NZ —C
L____-_&—Cﬂz FQN/N\ NHz

f B
N N =~C—C
4L F‘©\N/N\]/NHC0Me

The product of Preparation 4 (0.7g, 1.7mmol) was dissolved in
dichloromethane {15ml) then treated with triethylamine (0.25ml,
1.8mmol) followed by acetyl chloride (0.13ml, 1.8mmoi). The mixture
was stirred at room temperature for 18 hours, diluted with
dichloromethane (50mi) then washed twice with water {20ml). The
organic phase was dried (MgSO,) then evaporated under reduced
pressure to give the title compound {0.7g, 91%), which was
characterised by *H-N.M.R. spectroscopy.

*H-N.M.R. (300MHz, CDCL,): § = 2.18 (£ 3H), 4.63 (d,1H), 4.95 (d,1H), 5.29
(s,3H), 6.72 (m,2H), 6.93 (d,1H), 7.35 (d,2H), 7.42 (m,1H), 7.43 (d,2H), 7.79
(d,1H), 7.80 (s,1H), 7.82 (s,1H), 8.39 (s,1H) ppm.




Cerrl]Herr]F2Nferr]dJerr] requires:C, 58.22; H 4.46; N, 20.66.

97/ 01552 PCT/ EP96/ 02470
-101- ~ PREPARATI ON 11
2-(2,4-Difluorophenvl)-3-[4-[1 '

H 1. 2. 3-tri ag@lezgesss ] phenyl ) -1- (1, 2. 4-tri azol - 1- vl ) - 3- BOT/ERIGH2470
[err] KOH

.-99..
PREPARATION 9
3-I4-{3-Methvisulphonamidopyrazol-1-vliphenvli-2-(2.4-
difluorophenyl)-1-(1.2.4-triazol-1-vl}-3-buten-2-ol

H
2
NAIIN'—CH; ﬁﬂ
L-——__N F N
N \]-—NHz
F
MeSO,CVEt N

=

2

P ]
AN
NZ “N—CH—C—
!
N _N
N \j—Nﬂsone
F .

The title compound was prepared by the method of Preparation 8 .

[ gp =

=

using methanesulphonyl chioride in place of acetyl chloride. The
crude product was triturated with ether to give the titie compound, m.p.
130-140°C, which was characterised by 'H-N.M.R.

{H-N.M.R. {(300MHz, CDCl,): 5 = 3.11 {s,3H), 4.62 (d,1H), 4.97 (d,1H), 5.20-
5.30 (m,3H), 6.42 (d,1H), 6.70-6.80 (m,2H), 6.99 (s,1H), 7.36 (d,2H), 7.42
{m,2H), 7.44 (d,2H), 7.80 (d,1H), 7.81 (s,1H), 7.84 (s,1H) ppm.




(1) A m xture of 2-(2,4-dlfluorophenyl)-3-(4-iodophenyl)-1-(1, 2, 4-
triazol-1-yl)-3-buten-2-0l (7.0g, 15.5mmol - see Preparation 20),
trimethyl silylacetylene (2.6m, 18.5mvl), cuprous i odide

(0.015g, 0.15mml), bis(tri phenyl phosphi ne) pal | adi um (11)

di chl ori de (o d7¢iss20. 3mol ) and triethylanine (80m) was SRGI/ERIE02470
at room tenperature under a nitrogen atnosphere for 24 hours.

Vol atile materials were renoved under reduced pressure and t he
residue was partitioned between dichl or aggjhane (200m ) and a

sol ution of ethyl enedi am netetraac in water WO

97/ 01552 w{i—b PCT/ EP96/ 02470
-102- 124 : ' fai3s3-methvivraidolpyEeol-1and evapor at ed
under reduced T, So chr omat ogr aphed on
silica by elu %% S 9% &'a!gF Ine/ met hanol (95:5). Fractions
containing the desired product wer e conbi ned and evapor ated under
reduced pressur g o ve 2-(2,4-difluoropheny)- 3-(4-

[trinmethylsilyl gaaynyl]phdnyl)f} 1
(6.4g, 98% aNF yN+EHFCxrmy
N.M R spectr (3(}0
(d,1H), 4.89 (d, 1Hy, 5.
7.21 (d,2H), 7.38 (d,2
product frompart (i) S
pot assi um hydr oxi de (1M

at roomtenperature for 3

,4-triazol-1-yl)-3-buten-2-ol
characterised by [err] H
[grr] 0.22 (s,9H), 4.57

g Hﬂgoeso(mzH)
A2 (m1H), 780(s 2H) ppm (i) The
solved in a ure of aqueous

5m ) and net hanol (30m) and stirred
Fhours. The m xture was evapor at ed

under reduced pressure and thg residue was partitioned between
di chl or onet hane (100m ) and Lﬁ%@@m ) . The organi ¢ phase was
dried (MgSg err]) and evapora r reduced pressure. The

resi due was chromat ographed silica

N#Z N—CH;-C—C
L—==N F _ ,N\ JNHCONHMe
F

The product of Preparation 4 {0.7g, 17mmol) was dissolved in
dichloromethane (15ml) and treated with methyl isocyanate (0.15ml,
2.5mmol). The solution was stirred at room temperature for 18 hours
and was then washed twice with water (20ml), dried (MgSQ,) and
evaporated under reduced pressure. The residue was purified by flash
chromatography by elution with ethyl acetate/methanol (19:1).
Fractions containing the desired product were combined and
evaporated under reduced pressure to give the title compound (0. 369;
45%).

Analysis %:
Found: "~ G, §8.12; H, 4.57; N, 20.49;
CH,,F.N,O, requires:C, 58.22; H, 4.46; N, 20.66.



by elution with ethyl acetate/nethanol. Fractions containing t he
desired product were conbi ned and evaporated under reduced
pressure to give 2-(2,4-difluorophenyl)-3-(4-"

et hynyl phenyl )-1-(1,2,4-triazol -1-yl)-3-buten-2-ol (4.8g, 93% as a

yel | ow f oam whg efpisses characterised by "HN MR opv
(300MVHz, CDCl[err]):.[err] = 3.08 (s,1H), 4.58 (d,1H), 4.92

(d,1H), 5.19 (brs,1H), 5.29 (s,1H), 6.60-6.80 (m2H), 7.24 (d,2H

7.39 (d,2H), 7.41 (m1H), 7.80 (s,1H), 7.8%201s,1H ppm ’

PCT/ Ep96/ 02470 WD 97/ 01552 -103- (i)

A sanpl e of the product of part (ii$5$§2¥%$15¥$€ﬂ) and

azi dotri met hyl 2si2 ADEIESSPheNPh- iaz¢lid-yNphenyBO-(1.2.4-triazolORU! S,
addi tional azidotrinet é sl ane X el ng added at ourly
intervals. Exc¥k3 Iet hyl sil ane was then renmoved under
reduced pressure. The residue was dissol ved I n di chl oronet hane

(50mM); the resulting ution was washed. with water (3 x 20m),
dried (MgSO err]) anggfffaporated under :

product (2.
gradi ent el utiomyw
90:10). Frac

{ ai ni Gaf, t he delst=emp} pr dduc i ned and
evapor at ed reduc&de e to give o=0d SiMe,
(1.09, 37% 23 an orange f \ﬁni ch was dharacterised by
[err]HN. MR spectroscopy (&O0MHz, CDd [er [err] = 4.62

(d,1H), 4.96 (d, 1H, ¥. 30 (s,1H), 6.32 (d,2K), 6.70-6.80 (m 2H),
7.38 (d,2H), 7.46 (m 1H), 7.72 (d,2H), 7.80 (s,1H), 7.83 (s,1H),
7.94 (s,1H) ppm PREPARATI ON 12
2-(2.4-Di fl uorophenyl)-3-(4-[1-ethoxynethyl -1, 2. 4-trijaK0H 5-

yl ] phenyl)-1-(1,2,4-triazol -1-yl]-3-buten-2-ol

()] A mixture of 2-(2,4-difluorophenyl)-3-(4-iodophenyl)-1-(1,2,4-
triazol-1-yl)-3-buten-2-0l (7.0g, 15.5mmol - see Preparation 20),
trimethyisilylacetylene (2.6mi, 18.5mmol), cuprous iodide

- (0.015g, 0.15mmol), bis(triphenylphosphine) palladium (lI)
dichloride (0.21g, 0.3mmol) and triethylamine (80ml) was stirred

- at room temperature under a nitrogen atmosphere for 24 hours.
Volatile materials were removed under reduced pressure and
the residue was partitioned between dichioromethane {(200ml)
and a solution of efhylenediaminetetraacetic acid (2g) in water



[err] WO 97/ 01552 _ _

PCT/ EP96/ 02470 _. -104- A
solution of |-ethoxymethyl-1,2,4-triazole (0.79g, 6.2mvl - see
Preparation 27) in tetrahydrofuran (THF) (8m ) was stirred under a

ni trogen at nge¥pigzat -70[err]C before treatment with a s BCHER¥I2A0 -
butyllithiumin hexane (2.6M 2.5m, 6.2mmmol). The m xture was stirred
for 0.25 hours and treated with a solution of anhydrous zinc chloride
(1.29, 9.3mml) in THF (8m ), then was allgyed to warmto room
tenperature. To this &,

tetrakis(tri phenyl phg@pﬁﬁe ?%qgﬁ]%me(vy%gaeddmﬁnd ﬁ\aapfrﬁed -

di f | uor ophenyl ) - 3- (4unrddcwhduqéd pi:eééhsr& IFHe canid podudt-wadut en- 2-ol (0. 7g,

1.5mol - see Prepargw on g(g& ?l xture S het%t ed under refl ux
for 4-hours. After e& %? E“ﬁs‘?%ﬁ'%
et hyl enedl am net et raa@aﬂbeometnhntmﬁdumlqam).( Imctiaﬂmh}aim the added,

the mxture was adjusted to sat ur at ed s |um arbonat e sol ution
and extracted with dl@ﬁirﬁﬂcﬂﬁ%ﬁiﬂéﬁ@"@ ‘39"15’0#?9)3" freducedt: s
were dried (MySJ err jpregditreo?ge Q—&dumﬂ@émpheh%@w pressure. The

resi due was chromato ra hed on si I i ca gradient elution with

di chl or onet hanel nmet ha#¥ emimetmnyllpbsnw-1-ﬁ Z.Mmzvbwlk%hmmmg t he
desired product were and the
residue was triturat égg\%)hﬁﬁgt%serigg&w am gﬁéﬁ\fﬁﬁeas{ tlhe coﬁﬁﬁg‘g@

78%) as a col our| ess MsM:-Rgspegtposcaty, (300Mu2{ €PCLL: & = 0.22A5\8H)s 457
(F:ng(rj] Herr]Nerr]Q é 1]H)’r‘é ‘"%154% (%Héf%(&%ﬁ}.iﬁé%-sq\? ('Eﬁl'gg_
7.21(d 2H), 7.38 (d,2H), 7.42 (m,1H), 7.80 (s,2H) ppm.
(ii) The product from part (i) was dissolved in a mixture of
aqueous potassium hydroxide (1M, 15ml) and methanol (30mi)
and stirred at room temperature for 3 hours. The mixture was
evaporated under reduced pressure and the residue was
partitioned between dichioromethane {100ml) and water (50mi).
The organic phase was dried (MgSO,) and evaporated under
reduced pressure. The residue was chromatographed on silica
by elution with ethyl acetate/methanol. Fractions containing
the desired product were combined and evaporated under
reduced pressure to give 2-{2,4-difluorophenyi)-3-(4-
ethynylphenyl)-1-(1,2,4-triazol-1-yf)-3-buten-2-ol (4.8g, 93%) as a
y'ellow foam which was characterised by 'H-N.M.R.
spectroscopy (300MHz, CDCL,): § = 3.08 (s,1H), 4.58 {d,1H), 4.92
(d,1H), 5.19 (brs,1H), 5.29 (s,1H), 6.60-6.80 (m,2H), 7.24 (d,2H),
7.39 (d,2H), 7.41 (m,1H), 7.80 (s,1H), 7.82 (s,1H) ppm.



WD 97/ 01552 PCT/ EP96/ 02470

-105- PREPARATI ONS 13- 18 The foll ow ng

i ntermedi ates were prepared using the nethod of Preparation 12 fromthe
appropriate 1-nethyl or 1-ethoxynethyl heterocycle and

2-(2, 4-di f| ysopheRy! ) - 3- (4-i odophenyl ) -1 - (1,2, 4-t r azol FET/ERG2470

-yl)-3-buten-2-ol. [err] In the case of Preparation 17, the
starting material was 4-bronp-1 - ethoxynethyl pyrazol e.
-103-

(if) A sample of the product of part (iL) (2.5g, 7mmot) and

azidotrimethyl silane (5mi) was heated under reflux for 20

| hours, additional azidotrimethyl silane (3 x §ml) beiﬁg added at
6 hourly intervais. Excess azidotrimethyisilane was then
removed under reduced pressure. The residue was dissolved
In dichloromethane (snml); the resulting solution was washed
with water (3 x 20ml), dried (MgSO,) and evaporated under
reduced pressure. The crude product (2.5g) was purified by
chromatography on silica by gradient elution with
dichloromethane/ methanol (98:2, 96:4, 90:10). Fractions
containing the desired product were combined and evaporated
under reduced pressure to give the title compound (1.0g, 37%)
as an orange foam, which was characterised by 'H-N.M.R. |
spectroscopy (300MHz, CDCL,): 5 = 4.62 (d,1H), 4.96 (d,1H), 5.30
(s, 1H), 6.32 (d,2H), 6.70-6.80 (m,2H), 7.38 (d,2H), 7.46 (m,1H),
7.72 (d,2H), 7.80 (s,1H), 7.83 (s,1H), 7.94 (5,1H) ppm.

PREPARATION 12
2-{2.4-Difluorophenyl)-3-{4-]1-ethoxymethvi.1.2.4-triazol-5-
liphenvi)-1-(1.2.4-triazol-1-yl)-3-buten-2-ol




PCT/ EP96/ 02470 WD 97/ 0152an - -106-

WO 901852 | PCT/EPIGN24T0

-104~
A solution of 1-ethoxymethyl-1,2,4-triazole (0.79g, 6.2mmol - see

Preparation 27) in tetrahydrofuran (THF) (8ml) was stirred under a

N nitrogen atmosphere at -70°C before treatment with a solution of n-
butyllithium in hexane (2.56M, 2.5ml, 6.2mmol). The mixture was stirred
for 0.25 hours and treated with a solution of anhydrous zinc chloride
(1.2g, 9.3mmol) in THF (8ml), then was allowed to warm to room
temperature. To this mixture was added
tetrakis(triphenylphosphine)paliadium (0) (0.06g, 0.05mmol) and 2-(2,4-
difluorophenyl)-3-(4-iodophenyl)-1-{1,2,4-triazol-1-yl)-3-buten-2-ol (0.7g,
1.5mmol - see Preparation 20) and the mixture was heated under reflux
for 4 hours. After being cooled, a suspension of
ethylenediaminetetraacetic acid disodium salt {10g, 27mmol) was
added, the mixture was adjusted to pH8 with saturated sodium -
carbonate solution and extracted with dichloromethane (2 x 100mI).
The combined extracts were dried (MgSO,) and evaporated under
reduced pressure. The residue was chromatographed on silica by
gradient elution with dichloromethane/methanol {98:2, 87:3, 95:5).
Fractions containing the desired product were combined, evaporated
under reduced pressure and the residue was triturated with ether to
afford the title compound {0.55g, 78%) as a colourless solid, m.p. 160-
162°C. '
Analysis %:
Found: C, 61.43; H, 4.82; N, 18.71.
C.H,.F.NO, requires: . G, 61.05; H, 4.90; N, 18.58.



[err] WO 97/ 01552
PCT/ EP96/ 02470 -107-

WO 97/01552 PCT/EPI6/02470

=105~
PREPARATIONS 13-18

The following intermediates were prepareq using the method of
Preparation 12 from the appropriate 1-methyi or 1-ethoxymethyiheterocycle and
2-(2,4-difluorophenyl)-3-(4-iodophenyl)-1-(1,2,4-triazol-1-yl)-3-buten-2-ol,

In the case of Preparation 17, the starting material was 4-bromo-1-
ethoxymethylpyrazole.



PCT/EP96/02470

- 108-

[err]

-106~

2-(2.4:D fluorophenvl)-3-(4-formam dophenyl]-1-(1

yl ) but an- 2- ol

WD 97/ 01552

WO 97/01552

2.4-triazol.-1-

PCT/ EP96/ 02470
PREPARATI ON 19

[err]
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(i)
(1,2,4-triazol -1-yl
20),

formam de (18m ,

) - 3- but en- 2- ol
0. 25mmol ),

An intimate m xture of 2-(2,4-difluorophenyl)-3-(4-iodophenyl)-1-

(12g, 26mmol - see Preparation

copper

(3. 69,

57mmol ) and

pot assi um carbonate (6.0g, 43mmvl) was heated, with stirring, to
140[err] C forwbdmoasss. The m xture was cooled to 100[err] C RCI/EP96/02470
treated with a suspension of ethyl enedi am netetracetic acid
di sodiumsalt (25g, 6.7mml) in water (25W#). After further
cooling tor )
di chl oronet Hane (2 |x 200nml). The gonbi ned orggnic extracts werge
dried (MySOfe® 1) dnd evaporated under reduceq pressure to gi e
2- (2, 4-di f | Joopheryl ) - 3- (4-formam dophenyl ) - %-(1, 2, 4-
triazol - 1-ylf) Bit - 34en-2-ol (5.3g,| 55% , which |was used crude]in
the next stgpe o WO 97/0155p
PCT/ EP96/ 0247 5 -109- (i) The cryde
product fro ) i e+hanol (150n}) was hydr ogenat ed over 10%
pal | adi um o @&r cqal y(1.0g) at 3D psi (200kPa) prepsure for 5
hours. The '>§Ere wasafiltered t hrojgh "Arbocel " ([irade Mark) fand
the filtratd wag e\aﬁgrated under requced pressure fo give the
title conpo nS"E4.Zg,“"83% as a foam| The product of this
Preparation e+-tee—h Bearpta—32-
PREPARATI ON [20 "
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[err] WO 97/ 01552

PCT/ EP96/ 02470 -110- (1)
2-(2.4-bi fluorophenvl)-1-(4-iodophenyl ) et hanone

2,4-Difl uorobenzyl bromde (23.7m, 0.114nol) was added dr opwi se
to a stirredwgosjessse of magnesi um turnings (8. 1g, PCHEPHINRETO) | n
dry ether (300m ) under nitrogen. The m xture was war nmed
initially until initiation of the reaction occurred, and

thereafter said brom de was added at suclygg.rate to maintain a

gentle reflux. After 1 hour, the re%MMn of the

Gignard reagent was added dropw se ~at—= 0 a solution of

O, N-di net hyl - 4-i odob@ B rophenel)Bs{HBfdramm ngl)-b{1,2.4-triazol-1- 30)
(45.71g, O. 157m)l in dry ether (300m ), and the m xture was

all oned to war ¥t room tenperature overnight. The m xture
was partitioned between saturated aqueous ammoni um chl ori de and
et hyl .acetate, and the organic solution was" separated, dried

(MgSO err]) and concentrated under reduced

N

HCONH,/CuK,CO; o

—

o

) An intimate mixture of 2-(2,4-difluorophenyl)-3-(4-iodophenyl)-1-
(1,2,4-triazol-1-yl)-3-buten-2-ol (12g, 26mmol- see Preparation
20), formamide (18ml, 0.25mmol), copper (3.6g, 57mmol) and
potassium cafbonate (6.09, 43mmol) was heated, with stirring,
to 140°C for 2 hours. The mixture was coolied to 160°C and
treated with a suspension of ethylenediaminetetracetic acid
disodium salt (25g, 6.7mmol) in water (250ml). After further
cooling to room temperature, the mixture was extracted with
dichloromethane (2 x 200m|). The combined organic extractg
were dried (MgSO,) and evaporated under reduced pressure to
give 2-(2,4-difluorophenyl)-3-{4-formamidophenyl)-1-(1,2,4-
triazol-1-yl)but-3-en-2-ol (5.3g, 55%), which was used crude in
the next step.



pressure, to give the title conpound as a white solid, 38.71g

(699, which was characterised by [err]HN. MR spectroscopy.
[errT]HN. MR (300MHz, CDCl[err]): 8 = 4.23 (s, 2H), 683(m2m 7.17 (dt,
J=7 and 8.5Hz, 1H), 7.72 (d, J=9Hz, 2H), 7.84 (d, J=9Hz, % ppm
(i) 2-(2, Qw;y&hggrophenvl) 1- (4-i odophenyl ) prop- 2- enone /EP96/02470

Bi s(di net hyl am no) net hane (8.78m , 0.075nol) was added dr opw se
to a stirred suspension of 2-(2,4-difluorophenyl)-1-(4-

i odophenyl ) et hanone (17.73g, 0.0495nv0l) |n etlc anhydri de

(23.1m, 0.248npl|) at _roomte er at exot herm c
reaction, and {Tag tenﬂ'@tea‘irlﬁ'#@ f‘?ﬂ"ﬁlﬁr‘@ erf@'a%"f@f‘m') was 60[err] C.
After the end of the h@dt&gmtemwemawrpelmmrﬁtdd ERarcdlal {1.0g) at 30 psf oom

tenperature for 35 mnutes, and then iced wate added to
hydrol yse the excess &%QQ‘?F‘@ d?fﬁ?ﬁ‘l“ﬁj@' Sheurs.a T’Eﬂ FHE?““ was filtered 30

m nutes, the product « . t he
mﬁ%\: KA SR -[EradetMutk) i SHeeriltaite was eva_;:orate&

extracts were washed | ut e hydrochl oric aci
PCT/ EP96/ 02470 under reduced pressure to give the title compound (4.4g, 83%)

sat urated agueous sod ,
concentrat ed under uce?i)6 pr eg@{lﬁﬁoq 0 gl ngétvﬁﬁ%f{a ibh wi¥!tsed °"'d° i“ und

as a white solid (17 mmma%z, whi ch was characteri sed by
[err]HN. MR spectroscopy. [err]HN MR (300MHz, CDCl[err]):
[err] = 5.90 (s,1H), 6.14 (s,1H), 6.84 (ddd, J=12, 8 and 2Hz),
6.95 (dt, J=2 and 8Hz) 7.39 (dt, J-PREPARATION 20 9Hz, 1H) 7.59 (d,
J=9Hz, 2H), 7.83 (d,. . '

2-(2, 4- Dfluorophenyl L erRe R F

Benzyl tri met hyl ggeaglolgn hydr oxXi de (3 44n1 40% aqueous sol ut | on,
8.2mvol ) was added In one portion to a sol ution of 2- :

(2, 4-di fl uorophenyl)-1-(4-i odophenyl) prop-2-enone (37.3g,

100. 8mml ) and t-butyl hydroperoxi de (36.6m, 3Min

trimethyl pentane, 109nmol) in toluene (560n ) at room

tenperature. After 2 hours, the m xture was washed wi th water




(2 x 500nmL), dried (MgSO err]) and concentrated under reduced
pressure to give the title conpound as a white solid (37.46g,
969, which was characterised by [err]H—N M R spectroscopy.
[err]H—N MR (300MHz, CDCl[err]): [err] 3.22 (d, J=5H, 1H), 3.42 (d,
J 5Hz v@,]g.?, Lgdd, J=12, 8 and 2 Hz, lH) 6.93 (dt, JECTERG6N24T0

7 dt, J=7 and 9Hz, 1H), 7.70 (d, J=9Hz, 2H), 7.77 (d,
J 9Hz 2H) ppm (|v)
2-(2,4-Difluorophenyl)-2-[1-(4- |odophenvl henyI]OX| rane

n-Butyllithium (50mM 2.5M1 n hexane was added dropw se
over 10 ninutdd to d° envilethanone

met hyl tri phenyl phospflammwémiéﬂ drf}ﬁﬁaa (2§?§m@%4m Wés added THF
(600mM ) under nltrogen at - he m xture was al |l owe to warm

to -20[err] C, over 2dropwisedo a stigedimixgure ebmagnesiym tyrnings (3.1q,
di {1 uor opheny! ) -2 ( 49 4BSRRFHEOHH Bifiek 8orhil afthid nBHEERN ) ThE mixture was 07V
e X I

THF (200m ) was added over ure vva dto
warmto room t enper awarmedriditialiyrurdil initiation éfbthvesreaction occurred, and
PCT/ EP96/ 02470 WD 9

10% Agueous ammoni u?}‘h%ﬁ%&fr %aif’s%'eﬁ"j‘e\k&%s ggg%ﬁ atfr!i'&ht ﬂéate to maintainlﬁiz;(t ure

was concentrated undgentiedeftexl pftersiiheur, the resulting solutiohosftiie Was
extracted into ethyl ,acetate and the ¢

xt t '
e s o ) "GP EBaE Fe et e S8R dipuase at -7ovc BRI B e
tscﬁl i d regl d;Je wiasdt (rjem-uﬁnmﬁyl-&mddu@ﬂzbamoﬁc&mic acld (see P¥epdi@fibh, and
e resi aua SOl | | trons were
conbi ned, filtered tﬁ&o@é&e"&' %@mg‘iw&wﬁh#%@“m'h and the Fuxturg yyas

concentrated under r&ﬂb\ﬁé@tsrw&bvkl?t@'ﬂb%nﬁh@mb'ei'ét@re overnight. Thempound
as a yellow oil (34.3g, 929%, characterised by

[err]HN MR spect r BHiYpe was partitwned Petween. satyrated apmaus ampmMum ) : 8

3.13 (d, J=5Hz, /a 6.72
(m ™y ( 6 80 (m 1H) "El’}logidje d;,(&iethyl acetate, and‘tﬁ%rﬁ)ih% sgléﬁf?n(ﬁhg % and Ohz.

1H), 7.60 (d, J=9Hz, smrapgﬂndned (g$0,) and concentrated under reduced

2-(2, 4- D 1 uor ophenyp) sl d- i PR EDHee Eomipotind 48 30hite Yolid38.71g
(69%), which was characterised by 'H-N.M.R. spectroscopy.
IH-N.M.R. (300MHz, CDCL,): & = 4.23 (s,2H), 6.83 (m,2H), 7.17 (dt,
J=7 and 8.5Hz, 1H), 7.72 (d, J=9Hz, 2H), 7.84 (d, J=8Hz, 2H)
ppm.

(i) 2-(2.4-Difluorophenyli)-1-(4-iodophenyliprop-2-enone
Bis(dimethylamino)methane (8.78ml, 0.075mol) was added

dropwise to a stirred suspension of 2-(2,4-difluorophenyl)-1-(4-
iodophenyl)ethanone (17.73g, 0.0495mol) in acétic anhydride
(23.1ml, 0.248mol) at room temperature. There was an’
exothermic reaction, and the temperature of the mixture rose to
60°C. After the end of the addition, the mixture was stirred at
room temperature for 35 minutes, and then iced water was
added to hydrolyse the excess acetic anhydride. After a further
30'minutes, the product was extracted into ethyl acetate, and
the extracts were washed with dilute hydrochloric acid,



but en- 2- ol Sodium 1, 2,4-triazole (12.15g, 133mm|) was added to
a sol ution of (24d|f|uorophenyl) 2- [1(4-

i odophenyl ) et henyl ] oxi rane (34.3g, 89mmmol) in dry DVF (350m)

under nitrogen at 70[err]C. The m xture was stirred for 5 hours,

cool ed, and heemasssent renoved under reduced pressure. Th e2CT/EP96/02470

resi due was partitioned between ether (800m ) and water (2 x :

500m ). The organic solution was dried (MgSO err]), filtered, and

silica gel (60-200p, 75g) was added. The e#pfr was renoved

under reduced pressure and the residual solid was aF@! led to

the top of a silica gaturatad,agueans ogiumdicyroanate. drigd MgeP.), and

was el uted using hex acetate
(0-75% . The product %&gg gﬁgﬁ a';F%ulﬁ!E:at sBFe Q'B'Hi\re the titie (23. 8gq,

61% , which was char somom‘sﬂaSy\ \vhite |salid. GWFQ39, 93%), which wasect r oscopy.
PCT/ EP96/ 02470 WO 97/ -1 13-

[err]H-N MR (3oow%%?se"f’y H-N:MR- Spectroseopyy_ 51y 11), 4.90 (d,
J=15Hz, 1H), 5.16 (s H#N.M.B. @OOMHZIGDCE): B0= BAQ S, 1HY, 084 (s}1H), €3¢,

o (o O 77 dad e, D and 20l o e A 0P Thd B st
hpl c using a 9Hz, 1H§7.59 (@ 0=91E, z(m;;m Muk}mepjzu)rpphu el ution wit h.

hexanel et hanol §95 5)2 Fractions_cont ai

enanti oner wer 8tk onbiSed-Rilnoropheny : ...‘.-. e ____‘::‘ pressure,

the residues were ea@ar&grtﬂmsgﬁﬂmwﬁ Hydrb 4ReY8.44ml, 40% aquesds! | on

wi t h di chl or onet hane/ anol then tritura

et her . Péek-'fioﬂsaﬁsgmﬂll was added i eperpartion tp)a salutianof 2-

110-111[err]C (2,4-difluorophenyl)-1-(4-iodophenyl)prop-2-enone (37.3g,
100.8mmol) and t-butylhydroperoxide (36.6ml, 3M in
trimethylpentane, 109mmol) ih toluene (650mt) at room
temperature. After 2 hours, the mixture was washed with water
(2 x 500ml), dried (MgSO,) and concentrated under reduced
pressure fo give the title compound as a white solid (37.46g,
96%), which was characterised by 'H-N.M.R. spectroscopy.
IH-N.M.R. (300MHz, CDCL,): 5 = 3.22 (d, J=6H, 1H), 3.42 (d,
J=5Hz, 1H), 6.80 (ddd, J=12, 8 and 2 Hz, 1H), 6.93 (dt, J=2 and
8Hz, 1H), 7.47 {dt, J=7 and 9Hz, 1H), 7.70 (d, J=9Hz, 2H), 7.77 (d,
J=8Hz, 2H) ppm.

(iv) 2-(2.4-Difluorophenyl)-2-[1-(4-iodophenyl}ethenviloxirane

n-Butyllithium (60ml, 2.5M in hexane, 125mmol) was added
dropwise over 10 minutes to a stirred suspension of

methyitriphenylphosphonium bromide (45.0g, 126mmol) in dry
THF {600ml) under nitrogen at -70°C. The mixture was allowed
to warm to -20°C, over 20 minutes, then a solution of 2-(2,4-
difluorophenyl)-2-{4-iodobenzoyl)oxirane (37.46g, 97mmol) In

* dry THF (200ml) was added over § minutes. The mixture was
allowed to warm to room temperature and stirred for 84 hours.



[[err]][err] = +41f[err]. Peak 2 (assigned as 2R

stereochem stry) had mp. 111-112C [[err]][err] = 49[err]

Anal ytical hplc indicated > 99% ee for each enantioner. The
(-) enantionmer had an analysis % as follows: - Found:

C, 47.52; H @,ﬂﬁsszN 9. 09; Clerr] H err] F[ er r | RGTER$RMM%qui r es:
C, 47.70; H, 3.11; N, 9.27. The (+) enantionmer had an

anal ysis % as foI | ows: Found: C, 47.88; H,
3.02; N, 9.29; C[err]H[err]F[err]N[err]Oreqwres C, 47.70;
H 3.11; N, 9.27. WO 97/ 01552

PCT/ EP96/ 02470 10% Aqueous ammonium chlonde (sggml) was added, and the
PREPARATI ON 21 o

2 a1 azol - 1-vl ) - 3- [AXpreNaé oickiiahitl GlHes pdauced pressure.

[err]- product was extracted into ethyi acetate and the combmed

extracts were dried (MgSO,) and concentrated under reduced
pressure. The solid residue was treated with boiling hexane (3
x 500mli), and the residual solid discarded. The hexane
solutions were combined, filtered through a short pad of silica
gel, and concentrated under reduced pressure to give the title
compound as a yellow oil {34.3g, 92%), which was
characterised by.*H-N.M.R. spectroscopy. |
JH-N.M.R. (300MHz, CDCI,): § = 3.13 (d, J=5Hz, 1H), 3.17 (d,
J=5Hz, 1H), 5.45 (m,2H), 6.72 (m,1H), 6.80 (m,1H), 7.14 (d,
J=9Hz, 2H), 7.39 (dt, J=7 and 9Hz, 1H), 7.60 (d, J=9Hz, 2H) ppm.
v) 2-{2.4-Diflucrophenyl}-3-(4-iodophenvl)-1-(1.2.4-triazo]-1-yl)-3-
buten-2-o}
Sodium 1,2,4-triazole (12.15g, 133mmol) was added to a
solution of (2,4-difluorophenyl)-2-[1-(4-
iodophenyl)ethenyl]oxirane (34.3g, 89mmol) in dry DMF (350ml)
under nitrogen at 70°C. The mixture was stirred for 5 hours,

caoled, and the solvent removed under reduced pressure. The .
residue was partitioned between ether (800ml) and water (2 x
§00ml}). The organic solution was dried (MgSO)), filtered, and
silica gel (60-200y, 76g) was added. The ether was removed
under reduced pressure and the residual solid was applied to
the top of a silica gel column (40-60p, 300g) and the product
was eluted using hexane and increasing amounts of ethyt
acetate {(0-75%). The product was obtained as a white foam,

> (23.8g, 61%), which was characterised by 'H-N.M.R.
spectroscop&.



(1) 2-(2,4-Difluorophenvl)-1-[4-(1.2.4-triazol -1-vl)phenyl]-1-ethanone

A m xture of 2-(2,4-difluorophenyl)-1-(4-fluorophenyl)-1- et hanone
(5.0g, 20nmmol - see EP-A-0069442), sodiuml, 2, 4. triazole (2.18g,
24mmol ) and N, N-di net hyl acet am de (100m ) was stirred at 100[err] C
for 18 hoursygéfgxt ure was diluted with xy| ene RCIHBA§924%h ¢
concentrated under reduced pressure. The resi due was dissolved in
et hyl acetate (500m ) and washed with water (3 x 50m ). The

organi c solution was dried (MySqerr]) ancj“3 WO 97/ 01552

PCT/ EP96/ 02470 1

concentrat ed under re%&%@&&% CRE,K| caﬁr%n(dof"ftﬁg%?ﬁ)’ 4.90 (d,
chromat ography (el uti gg158:,MKY, Byle @& iR 5258I{s;PHY &TE (M), 7.03 (d, J=SHz,

2H), 7.43 (dt, J=7 and 9Hz, 1H), 7.58 (d, J=9Hz, 2H), 7.79 (s,1H),
7.80 (s,1H) ppm.

The title compound was resolved by chiral hplc using a
"Chiralpak AD" (Trade Mark) column by ejution with
hexanefethanol (95:5). Fractions containing each single
enantiomer were combined and evaporated under reduced
pressure, the residues were each chromatographed on silica by
elution with dichloromethane/methanol {95:5), then triturated
with ether. : o
Peak 1 (assigned as 2S stereochemistry) had m.p. 110-111°C
[cc}” = +41°,

Peak 2 (ass:gned as 2R stereochemistry) had m.p. 111-112°C
[a]zs _490
|+

Analytical hplc indicated > 99% ee for each enantiomer.

The (-) enantiomer had an analysis % as follows:-
Found: C, 47.52; H, 2.97; N, 9.09;
C,eH FoIN,O requires: C, 47.70; H, 3.11; N, 8.27.

The (+) enantiomer had an analysis % as follows:
Found: C, 47.88; H, 3.02; N, 9.29;
C,.H,F.IN,O requires: C, 47.70; H, 3.11; N, 9.27.



1: gave a white solid (1.05g, 18%, which was characterised by
[err] HN. M R spectroscopy.: [err]H N MR (300Hz, CDCl[err]):
[err] = 4.31 (s,2H), 6.88 (m2H), 7.22 (m1H), 7.84 (d, J=9Hz,
2H), 8.14 (s,1H), 8.17 (d, J=9Hz, 2H), 8.66 (s, 1H) ppm (ii)
2-(2,4-D f | wayohev! ) - 1-[4- (1. 2. 4-triazol - 1- vl ) phenvyl ] prRGEERI62470

enone By the nmethod of Preparation 20(ii),
2-(2,4-difluorophenyl)-1-]4-

(1,2,4-triazol -1-yl)phenyl ] et han- 1- one €#185g, 3.51nmol) was

converted into 2-(2,4-difluor o'pherﬁiﬁgwﬁg& ,4-triazol -1-

yl ) phenyl ] pr op- 2- enone (1.04g, 92%-= solid, which was -
characterised by [e-[2#4-BDifiddtopheagl)beLdtriazol-1-yl)-3-[4{ t2[4-thidiolR.
(300MHz, CDC rg_.]e e rJ = 5|93 (s,1H), 6.16 (s,1H), 6.81

(m1H, 6.93 ; 235 20l 1H), 7.40 (dt, J=7 and 9Hz, 1H),
7.79 (d, J=9Hz, 2H), 8.02 (d, J=9Hz, 2H), 8.13 (s,1H), 8.64 (s, 1H
ppm « (iii)

2-(2,4-Di fluorophenyl)-2-[4-(1.2,4-triazol -1-vl)benzoyl ] oxi rane

By the method of Preparation 20(111), 2-(2,4-difluorophenyl)1-][4-
(1,2,4-triazol -1-yl)-phenyl ] prop-2-enone (1 .04g, 3.34m nol) was
converted into 2-(2;4-difluorophenyl)-2-[4-(1,2,4-triazol-1-

yl ) benzoyl Joxirane (1.01g, 92%, as a white solid, which was
characterised by [rr]H N MR spec

(300IVHz, CDA [ errJAN 2 g
1H), 6.80 (ddd,
7.49 (dt, J=7 aorORpF

8.17 (d, J=9Hz, 8.63 (s, 1H)
PCT/ EP96/ 02470
2-(2.4-Difluoropttenvl )-2-11-(4-(1.R.4-triazol -1-
yl ) phenvl } et henyl | oxi r ane By the nethod of Preparation 20(iv),
2-(2,4-difluorophe
(1,2,4-triazol -1-4

1)
rr
rr

(i) 2-{2.4-Difluorophenyl}-1-[4-(1.2 4-triazol-1-yl)phenyil-1-ethanone
A mixture of 2-(2,4-difluorophenyl)-1-(4-fluorophenyl)-1-
ethanone (5.0g, 20mmol - see EP-A-0069442), sodium 1,2,4-
triazole (2.18g, 24mmol) and N,N-dimethylacetamide (100ml)
was stirred at 100°C for 18 hours. The mixture was diluted with
xylene (300mi) and concentrated under reduced pressure. The
residue was dissolved in ethyl acetate {500ml) and washed with
water (3 x 50ml). The organic solution was dried (MgSO,) and



converted into 2-(2,4-difluorophenyl)-2-[1-{4-(1,2,4-triazol-1-

yl ) phenyl } et henyl ] oxi rane (570ng, 57%, as a solid, after
purification by flash chromatography (hexane:ethyl  acetate

60:40), which was characterised by [err] HN MR spectroscopy.
e[rr]HN MR wo39@eiskiz, CDO): [err] = 3.19 (s, 2H), 5.52 (m 2PFT/EBINMT0
(ddd, J=2, 8 and 12 Hz, 1H), 6.80 (dt, J=2 and 8Hz, 1H), 7.42 (dt,
J=7 and 9Hz, 1H), 7.54 (d, J=9Hz, 2H), 7.59 (d, J=9Hz, 2H), 8.08
(s,1H), 8.63 (s, 1H) ppm (v)

2-(2,4-Di fluorophenvl)-1- | azol - %‘3‘ tri

yl ] phenvl ] - 3- but en- 2- pcentiated un %JQFHEG ’ﬁﬁﬁl"iﬁ' BFEE&?%?F‘ fRﬁ'\/)
2-(2,4-difl UOfOphenY'éhrMétography (eluting with eth%l acetate:dichloromethane
{4-(1,2,4-triazol -1- ylﬁghenyl ethenyl OoXi r ane 5nmo

1.
was treated with sodi®¥ SaZeAWNt&zﬁﬂ (1n §g1 ébM*)'cﬁtwaﬁ)FEaﬁ)@ﬁ%#d

8 hours, to give 2-( fam MJRI’Q ';y(124tr|azol 1-yl)-3-[4-
(124tr|azol 1y|)p enylbf 3bu ? (620my, 89%, as a solid,
whi ch was characteri Mdﬁwm ﬂﬂ@la)sﬁe%ér?’ds(@@ﬂ 6.88 (m,2H), 7.22

bS5t a5 32 ( m OyTRr S Jsofe 2 A ), £ 77 Gh=sh) i 86
(mIH, 7 57 (d, J=9Hs,AEPpm7.81 (s, 1H), 7.83 (s, 1H), 8.09 (s, 1H),

8.53 (s, | 97/ 01552
8.5 E(P%/ g')z AP 242.4-Binubro - triazol-1-yliphenyliprop-2-

PREPARATI ON 22 enone -

e §/|2) gyﬂ L! ‘r‘logogf‘]e”y' %ﬁgﬁ :@eztgﬁdté { BrSparztibn 200 22, Laifivorophauyi)-1-[4-

{1,2,4-triazol-1-y)phenyijethan-1-one {1.05g, 3.59mmol) was
converted into 2-(2,4-difluorophenyl)-1-[4-(1,2,4-triazol-1-
yi)phenyi]lprop-2-enone (1.04g, 92%), as a yellow solid, which
was characterised by *H-N.M.R. spectroscopy.
*H-N.M.R. (300MHz, CDCl,): § = 5.93 (s,1H), 6.16 (s,1H), 6.81 -
(m,1H), 6.93 (dt, J=2 and 8Hz, 1H), 7.40 (dt, J=7 and 9Hz, 1H),"
7.79 (d, J=9Hz, 2H), 8.02 (d, J=9Hz, 2H), 8.13 (s,1H), 8.64 (s,1H)
Ppm.

(iti) 2-(2.4-Difluorophenyli)-2-14-(1,2.4-triazol-1-vl)benzovijoxirarie
By the method of Preparation 20{iii), 2-(2,4-difluorophenyt)-1-[4-
{1,2,4-triazol-1-yi)-phenyljprop-2-enone (1.04g, 3.34mmol) was
converted into 2-(2,4-difluorophenyl)-2-[4-(1,2,4-triazol-1-
yl)benzoyljoxirane (1.01g, 92%), as a white solid, which was
characterised by *H-N.M.R. spectroscopy.
1H--‘N.M.R. (300MHz, CDCL,): 5 = 3.24 (d, J=4Hz, 1H), 3.45 (d,
J=4Hz, 1H), 6.80 (ddd, J=2, 8 and 12Hz, 1H), 6.95 (dt, J=2 and

" 8Hz, 1H), 7.49 (dt, J=7 and 9Hz, 1H), 7.75 {d, J=9Hz, 2H), 8.12
(s,1H), 8.17 (d, J=9Hz, 2H), 8.63 (s,1H) ppm.




[err] WO 97/ 01552

PCT/ EP96/ 02470 : -118- (1)

O N-Di net hyl - 2-chl or opvri di ne- 5- hvdr oxam ¢ aci d A suspensi on of
6-chl oronicotinic acid (80g, O 5nmol) In thionyl chl oride (400mtl)
was heat ed ugg@espgsgd | ux for 3 hours to give a y cPCEBPISO2ATR i on.
The m xture was concentrated under reduced pressure, the residue
was di ssol ved i n dichl oronet hane (600m ) and treated with

NO- di et hyl hydr oxyI am ne hydr OCHé)I‘I de (56.5g, 0.58nmol). The

suspensi on was ol ed | n. . [ e2 reat d dropwi se with
triethyl am ne (('2’ orophenyi)-2- =3r 1 hour at room
tenperature. The m xt ethenviloxiranki | tered, the filtrate was washed

wi t h aqueous sodi um z I oXI em(§2M 200 , dried over '%SBSI um
sul phat e t hen By the,matheqd of Rrepatation 20iiVe #-(@-difltarophranyl)-2ddt t i ng

l'i qui d was éq?j_hl‘w “%‘g'%“& FHCRIFany @pﬁ%’ hg"m& gshe title

conmpound 110[efr]C (0.5
characterised by converte[delntq R-(2, 4diducspphenyidaidyld-(1, 244"320'-1-

Bra(e) (1) 1 ey otelbielbronte, §7iy, of of Soldiatflr) 1 one

The title product wasyrifigationdby flashidhropvatdgraphy (hexanefethyl acetate
60:40), which was characterised by *H-N.M.R. spectroscopy.
!H-N.M.R. (300MHz, CDCL,): § = 3.19 (s,ZH); 6.52 (m,2H), 6.72
(ddd, J=2, 8 and 12 Hz, 1H), 6.80 (dt, J=2 and 8Hz, 1H), 7.42 (dt,
J=7 and 9Hz, 1H), 7.54 (d, J=9Hz, 2H), 7.59 (d, J=9Hz, 2H), 8.08
(s,1H), 8.53 (s,1H) ppm.

{v) 2-(2.4-Difluorophenyl)-1-(1.2.4-triazol-1-yl)-3-[4-(1,2.4-triazo]-1-

yhphenyl}-3-buten-2-ol
By the method of Preparafion 20(v), 2-(2,4-dIfluorophenyl}-2-[1-
{4-(1,2,4-triazol-1-yl)phenyl}ethenylloxirane (570mg, 1.75mmol)
was treated with sodium 1,2,4-trlazole in DMF (10ml) at 70°C for
8 hours, to give 2-(2,4-difluorophenyl)-1-(1,2,4-triazol-1-yl)-3-[4-
{1,2,4-triazol-1-yl)phenyi]-3-buten-2-ol {620mg, 89%), as a solid,
which was characterised by 'H-N.M.R. spectroscopy.
*H-N.M.R. (300MHz, CDCl,): 5 = 4.62 (d, J=13Hz, 1H), 4.97 (d,
J=13Hz, 1H), §.32 (m,3H), 6.74 {m,2H), 7.43 (d, J=8Hz, 2H), 7.46
(m,1H), 7.57 (d, J=9Hz, 2H), 7.81 (s,1H), 7.83 (s,1H), 8.09 (s,1H),
8.53 (s,1H) ppm.



above by a simlar nmethod to that described in Preparation 20(1),

mp. 93-95[err]C Anal ysis % Found:

C, 58.01; H 2.99; N, 5.17, C er] HCI F2NO requires: C, 58.33; H,
3.01; N, 5.23. (iii) 2-(2,4-Difluorophenyl)-1-[2-(1.2.4-triazol -

-yl ) pvri di n- Syeybross2 et hanone A m xture of ROTEPBMICt of
part (ii) (1.06g, 4mmmol), potassium carbonate (0.54g, 4mvol) and
1,2,4-triazole (0.34g, 5mmol) in DMF (10m ) was heated to
70[err]C for 4 hours. The m xture was ' cool ed and partitioned

bet ween et hyl acetate (50m ) and water -117-

PCT/ EP96/ 02470 WD 97/ 01552 -119-
(50mM ). The organic extract was washed with water (50m), dried
(MgSO err]) and concentrated undg%%ﬁm?ﬁssure

Trituration of the cr ude product et her afforded ‘the

title conpound, (0.2 4-15¢f anvl) L 22 ri ‘ jazgl

Found: . o 6Q. 31 H, 3 54 N, 18.17;

Clerr]H err] HFA RS €= C, 60.00; H, 3.36; N, 18.66. (iv)
2-(2.4-Difluorophenvl)-1-[2-(1.2.4-triazol -1-vl)pvridin-5-vl]prop-2-

enone The title conpound was prepared fromthe product of part
(rii) by a simlar nmethod to that described in Preparation
20(ii) as a yellow solid (3.1g, 79%, mp. 136-138C

Anal ysis % - Found: C, 61.10;,H 3.25 N,
17.76; Cerr]Herr]Ferr] N pces: C, 6154; H, 3.23;
N., 17.94.

2-(2.4-Dif u ) 4 t poT- s

car bonyl ] oxi rane t| t corfpound was prepyy e ‘

product of part (i a ("i)HN BCGa simTar nethod to tll descri bed in
Preparation 20(iii) as a yellow solid (3.1g, 9%%9, mp

122-124[err] C




Anal ysis % - Found: C, 58.86; H 2.94; N,

16. 92; Cerr]H err] F[err] N2 requires: C, 58.54; H 3.07; N,
17. 07. (vi) '
2(24D|fluorophenyl) 2-[1-(2-(1.2.4-triazol -1-yl)pyridin-5-

vl ) et henvl | oxye aness2 The title conpound was prepaPCEIERISO247¢ he
product of part (v) by a simlar nethod to that described in
Preparation 20(lv) as a colourless solid (2.8g, 86%, mnp.
120-122[err] C Anal ysis % - Si,ig' Found: _

C, 62.87, H 3.¢@8; N, . Ferr Nlerr] O
requires: Q 58; . 2 r 'é'l' LF ac:ll

PCT/ EP96/ 02470 WO 97/&§Bspens10n of 6-chloronicotinic acid (809, 0.5moly ihionyt (Vii)

1) pyr di - E";ﬁphe”y"%"'3"%513“‘“‘3“*'359 ettt upigy it BowES 9 sivmmco

fromthe product of ma"ov( solut:on The mlxh)reawas EoneentratdiPntier i'&ﬁlced
described In Preparation: \‘I}I ol gurless solid (2.5g, 75%
mp. 153-156[err]C. pressure, %ﬁﬁ?@é‘ﬁs‘"@ﬁ d:ssolved in diq;njgrmnethane

C, 58.11; H, 3.46; N(e8 24nd 4 equires: C,
G SsaLH 84t ! 4( dm#)2ind treated withCNGD di:H[eﬁwlinF&ﬁ{:{B&M%FgA TﬁON o

(2R, 35/ 2S, 3R) - 4- [ 2- (?YA'BFH%H%MlQ-SQ'nﬁydersqsegnﬁon-was cooled in
triazol-1-yl)but - 3-ylicethew tteatéd aropise with triethylamine (220ml, 1.5mol)

and stirred for 1 hour at room temperature. The mixture was
filtered, the filtrate was washed with aqueous sodium
hydroxide (2N, 200ml), dried over magnesium sulphate then
concentrated under reduced pressure. The resulting liquid was
distilled under reduced pressure to yield the title compound
(90g), b.p. 106-110°C (0.5mm Hg), which was characterised by
'H-N.M.R. spectroscopy.

- IH-N.M.R. (CDCI,): 5 = 3.38(s), 3.56(s), 7.18(d), 8.00(dd), 8.78(d).

(i) 1-(2-Chloropyridin-6-vi)-2-(2.4-difluorophenyl)ethanone

The title product was prepared from the product of part (i)

above by a similar method to that described in Preparation
20(i), m.p. 93-95°C.
Analysis %:-
Found: C, 58.01; H, 2.99; N, 5.17;
CH:CIF,NO requires: C, 58.33; H, 3.01; N, 5.23.

{iii) 2-{2.4-Difluorophenyi)-1-[2-(1.2.4-triazol-1-yl)pvridin-5-yi
ethanone
A mixture of the product of part (li) {1.06g, 4mmol), potassium
carbonate (0.54g, 4mmol) and 1,2,4-triazole (0.34g, 5mmol) in
DMF (10ml) was heated to 70°C for 4 hours. The mixture was
cooled and partitioned between ethyl acetate {50ml) and water



[err] WO 97/ 01552

PCT/ EP96/ 02470 -121- (i) 4-[ 2-
2. 4-Di fluorophenyl)-2-h drox -1-(1,2,4-triazol-1- yI) 3- but en-

3-yl ] benzoic acid nmethyl ester A m xture of

2-(2, 4-di T | ugoenfessy| ) - 3- (4- i odophenyl ) - 1- (1, 2, 4- PCT/EP96/02470

triazol-1-yl)-3-buten-2-o0l (2.0g, 4.4mol - see Preparation 20),
pal | adi um acetate (0.3g), triphenyl phosphine (0.23g) and
triethylanmne (2m) was dissolved in nethab® (20m ). The

m xture was heated tsofa0). e‘l‘hk@rgadmre:&&aqtsbaé WasheédRajthosateo (50ml),

Lo vt o rorHo WBEEL AR S hRBARET uncer reaygan IRl BHSTELT ST
and evaporated under mﬁvmdnmfemswmde product with diethylathde affofgedthd f i ed
by flash chromat ograph radient elution with

ng
di chl or onet hane/ net h compound (0. 39136""8 TR M0:442°0.  Fracti ons
containing the desiregnyefual. wer e conbi ned and evapor at ed
under reduced pressur rve
4-12-(2,4-difl uoropheﬁ?‘lf}dz hydroxy 1- ( 1C260.31; Ha 3e%4;1N18.1%: but en-

3-yl ] benzoic acid net 99 a

i nt ermedi at e was charg réé/“‘?err] H-g) Bﬁﬂaﬂ é ec r%-’tsqcsts)[a)?/
[err]HN MR ((B)OMHzz ,;, i : ) DOridzolN-} i -4

(d,1H), 5.25 (s, 1H), 63 (s, 1H), 535(5 1H) 670(m1H) 674
(m1H), 7.36 (d, 1H), (q,1H), 7.80 (d,1H), 7.02 (s,1H), 7.94

(s, 1H) ppm (i) The fitle compound was prepared from the product of part (iii)

2R 35S/ 2S. 3R)-4-r 2- . 4- D|f| 1-
R ool 20 SR bt 12 (g pRnitag BG4 e it Mk éd in Prebaration 2000 A o

frompart (i) was hydyeéllipabtid (31g)T94)snilp! 186L138°C. of Exanple 1.
The crude product was triturated Wwth ether to give the title
compound as a col our | AB8lysls Ya3- Anal ysis % - Found:
C 61.90; H 4.88) N pdiind®; C, 61.10; H, 3.25; N, 17.76;

C.H,F.NO requires: C, 61.54; H, 3.23; N, 17.94.

{v) 2-(2.4-Difluorophenyl}-2-2-(1,2.4-triazol-1-yl)pyridin-5-
carbonylloxirane ]
The title compound was prepared from the product of part (iv)

by a similar method to that described in Preparation 20(iii) as a
yellow solid (3.1g, 96%), m.p. 122-124°C.

Analysis %:-

Found: C, 58.86; H, 2.94; N, 16.92;
C,H, o F.N,O, requires: C, 5§8.54; H, 3.07; N, 17.07.

(vi)

yhethenyljoxirane

The title compound was prepared from the product of part {v)
by a similar method to that described in Preparation 20(iv) as a
colouriess solid (2.8g, 86%), m.p. 120-122°C,

Analysis %:-

Found: : C, 62.87; H, 3.68; N, 17.18;

CH F.NO requires:  C, 62.58; H, 3.71; N, 17.17.



~(err]Herr]Flerr]N[err]Ce[rr] requires: C, 62.01; H 4.94; N, 10.85.

WD 97/ 01552 PCT/ EP96/ 02470
-122- (rii) (2R, 3S/2S,3R)-4-[ 2- (2. 4-Di | uorophenyl ) - 2- hydr oxy-1-(1, 2, 4-
triazol -1-yl)but-3-yl]benzovl hydrazi de : A sol ution of the product
frompart (iwdet/fis&y, 1.3mol) in met hanol (5 BCTAER6P243Rt ed

w th hydrazine hydrate (0.26m, 8mol ). The m xture was heated
under reflux for 36 hours. The m xture was cooled to room
tenperature and was dil uted -t'ﬂ ether. The title corrpound

(0.3g, 60% Velfyj ol | ecdaes ) _
[err]H-N.MR Spéctr _ ——CDC * ‘
(d, 3H), 3.38 (q,1H), yResridini5yij-3-buten-2-ol (brs,2H), 4 79 (d 1H),

4.84 (s,1H, 6.76 (mr%@ﬁ%céaé}pg:}g@%s%r‘éﬁared from the pk8Uddd of fa? v 2H)

7.74 (m 4H) ppm
PCT/ EP96/ 02470 by a similar method to thatidéscribed In Preparation 20(v) as a
PREPARATI ON 24

2- (2. 4- Di f I uor opheny CPIOHMess solid 2.88, T5%) My 1G3158°C1 ) 1. (1, 2, 4-

triazol -1-yl)-3-but enaiysis %:-
. Found: : C, 58.11; H, 3.46; N, 24.42;
C,sHisF.N,O requires:  C, 57.72; H, 3.82; N, 24.80.

PREPARATION 23
2R,38/2S,3R)-4-[2-{2.4-Diftuorophenyl)-2-hydroxy-1-(1.2.4-

triazol-1-vilbut.3-vilbenzovihydrazide

_COMeOH o
! P"sm’d(o“)z coom -
H,/Pd
N"\N—cni—é—éu < NAN—CFL‘ —éﬂ
CONHNH, COOMe



[err] WO 97/ 01552 -124-

(i) O N-Di nmet hvl - 2- (i m dazol - 1-vl ) pvri di ne-5- hvdroxam ¢ acid

A suspensi on of O N-di nmet hyl -2-chl oropyri di ne-5- hydroxam ¢ acid
(10.0g, 50mml - see Preparation 22(i)), imdazole (4.1g,

60mMol ) and Wwei@msistm car bonate (6.9g, 50mol) in N, N PCT/EP6/02470

di net hyl acet am de (200m ) was stirred at 140[err]C for 24 hours.

The mixture was evaporated under reduced pressure and the

residue was partitioned between di chI or omsﬂﬁh-ne (100m) and

wat er (100m). @he orgqp Piver\F kG- AL £4-triazol-1-yi)-3-buidfim )
and brine (50m ) then drl e _ under
reduced pressure. TheS:Yilb§ 1 ester

chromat ogr aphy on si 'A%ﬁ.gﬂﬁ:‘eﬁ& ﬁl(é‘i-ﬁﬁho% énﬁlyl)-‘é"-(hhodophenyl)-‘t (Jeé hy'

acet at e/ hexane (1:1, Fracti‘ons contal ni
product were conbi nedtrMI-deMen-ﬂﬂmﬂg,e@dmOl-see Preparatmaszn);e to

: the titl A I
hes triturated wiin coRidiuaPacdid G3gE trhaidBhosenine 023 gng " TUP' ©
69. 70[err] C. tnetlmhh;ines(z&ﬂ)was dissolved iftanethanol (20mi). The C
2694 M5 A7 N 23 Lioro was hogtea 16\ RcRE 5341 08 56l LA hinay bR
2-(2.4-Difluorophenyl mokokide forde hours, mlehryarrmhbhea tyétwehanone

A solution of the product from part 6
(100mM) was stirred uﬁtf@lmré’mﬁtbﬁﬂﬂéﬁéﬁhmﬂétﬁf Qﬂm%[‘féwrmaaﬁfaphase

was treated with a s | n
bromni de [from 2, 4-di %5%&1‘2’?/?86?’%&& % ?d%ébl Ji?&r}‘i-)iuuﬂhd pressure.

magnesi um ( 1. 0g, 42rmBhe residug wmm&fwéobbﬂash@émmtearaphy usmg 20(i)]
in ether (100m). Thegmgibif Suidh ﬁthﬁfx@ﬁlo%me?ﬂﬁ%ﬁieﬁlg%lh

hours and was aIIovvedto warmto room tenperature ore
addi tion of dilute hy(ta9:h>gB12>964) Fractiaw®ebptaining thedesired product

were combined and evaporated under reduced pressure to give
4-[2-(2,4-difluorophenyl)-2-hydroxy-1-{1,2,4-triazol-1-yi}-3-buten-
3-yi]lbenzoic acid methyl ester {(1.7g, 99%) as a foam. This
intermediate was characterised by "H-N.M.R. spectroscopy.
'H-N.M.R. (300MHz, CDCl,): 5 = 3.90 (s,3H), 4.59 (d,1H), 4.92
{d,1H), 5.25 (s,1H), 5.31 (s,1H), 5.35 (s,1H), 6.70 (m,1H), 6.74
(m,1R), 7.36 (d,1H), 7.44 (q,1H), 7.80 (d 1H), 7.02 {s,1H), 7.94
(s,1H) ppm.

(ii) {2R.3S/2S.3R)-4-[2-(2.4-Difluorophenvl)-2-hydroxy-1-(1.2.4-
triazol-1-yl}but-3-ylibenzoic acid methyl ester |
The product from part {i) was hydrogenated using the method
of Example 1. The crude product was triturated with ether to

give the title compound as a colourless solid.
Analysis %:-

Found: C, 61.90; H, 4.88; N, 10.79;
CH,FaN,O, requires: C, 62.01; H, 4.94; N, 10.85.



WO 97/ 01552 PCT/ EP96/ 02470
-125- were separated and the aqueous phase was extracted with
di chl oronet hane (100m ). The combi ned organi c extracts were

dried (MgSq err]) and evaporated under reduced pressure to yield

the title cqupemisszas a pale yellow solid which was PCT/ERS6/02470
characteri sed by [err]HHN. MR spectroscopy (300MHz, CDCl[err]):
[err] = 4.28 (s,2H), 6.85 ' (m2H, 7.23 (m2H), 7.48 (d,2H), 7.71
(s,1H), 8.41 (dd,1H), 8.50 (s-l44 9.11 (d, 1H) ppm (iii)
2-(2.4-Difl B -

1- (()ne uorﬁﬁﬁe‘?’% 2 QSB * el dr; QE]t of part
(i) by & a3y udrazide Preparation
20(11) as a I

Angl y)si SS% A sol&ﬁbh di# ﬁl% ﬂn%du'@t ?ron}jpgrtlalg[(%éd 233'"'3?"%'"71 N

13. 54; CheethahbE{Sn i} was fréfitedryith tagirazine: hyd?ate [0.28ml,H, . 3. 56;

Car bonvl ) oxi rane.  Sfmen: Vg wiPE AR ER ok TR doe gehdité: ne

product of part (iii¥he mixture was dooled $o rooar temporxtuteand srasigitetedoed in
Preparation 20(iii) a

ich h terised
by Fort]HN MR With ether. Jhe 46 Soapin g, Soiofnas cqlecied By — 3 08
(d, 1H), 3.41 (d, 1H) fiitfatien and was characttiséd byS'HK.MIR. H(?ectr?)s% pyd, 1H),

7.49 | 7.64 (s, 1 TFl(T—B' 8. 43
(dd, 1I(—|)m 5012 (d, 1H) (%HL CPEl.): 5"21—1%(1!1.3&)#?3 5,1H),380 (d,1H), 4.13

henyl )-2-[1-[ 2- d
Tﬁgyt I) % e[ Cohpofjlngl Wgz.%' 2y, M, 79k 4?%&54 (s,mbucn (m,i:hi Qtf'ﬁ(%'hhpr 4éne

ar ed
a simlar nethod to {ma H)dg da@li):ﬂnﬁ#@ﬁﬁﬂannmn 20(| v) as a
yel low oil, which was used crude in the followi ng step.



WD 97/ 01552 ' :
PCT/ EP96/ 02470 -126- (vi)

2-(2,4-D fluorophenvl|-3-(2-[imdazol -1-vl]pvridin-5-yl)-1-(l, 2, 4-

triazol -1-yl)-3-buten-2-ol The title conmpound was prepared by a
sim tar net haep dro1ss2at described in Preparati orPCIERIS/022430 o '
colourless solid, mp. 145- 148[err] C - Anal ysis %
Found: C, 60.37; H 3.55; N, 19.92;
Cerr]Herr]Flerr]Nerr] O 1/5 et hyl -123~ acetate requires: C,
60.63; H, 4.31; N, 20.40. ce of ethyl acetate was
confirnmed by err] H N M%BOOM& CDC[err]):
[err] = 1.29 (t, part 3£24-Difiuorophenyllp32-limidagok{-vipyridirk8-\B1-(p24- H) .
4.64 (d, 1H), 5. @8atéltiM.3-Butth-2-ol (s,1H), 5.45 (s,1H), 5.52

(s, 1H), 675(7‘5—7@'0—?'5&%'\;—— 23 (d,1H), 7.45 (m1H),
7.61 (s,1H), 7. ddQiH), 7.85 (s, 1H) 7.88 (s,1H), 8.35

(s,1H), 8.37 (d,IH\
PCT/ EP96/ 02470 el >
PREPARATI ON 25 7

2-(2.4.D fl uorophenvl) - 3-14- [@- am no-1, 3, 4(-:1'Elhi adi henvl ) - 1
-(1.2.4-triazol-1-yl)-3-buten-2-ol |——]

WO 97/ Olﬁfqgo\




[err] (1) A sol ution of -

4-(2-[2, 4-di fl uorophenyl]-2-hydroxy-1-(1, 2,4-triazol -
1-yl)-3-buten-3-yl) benzoic acid nethyl ester (see Preparation 23
part (i)) (3.44g, 9mvol) in a mxture of nethanol (50m ) and

aqueous sodiwodimss2oxi de (2M 9m, 18mml) was heat ed PCT/EPSSZATI ¢

reflux for 3 hours. The cool ed sol uti on was evapor at ed under
reduced pressure and the resi-due was dissolved in water (30m).
The aqueous solution was extracted with el24yl acetate (3 x 30m)

before acidifigati onopimeYeiokihfiasoldtifiovridthe-slHFdroxamic acid
A suspension of O,N-dimethyl-2-chloropyridine-56-hydroxamic
. ' acid (1 o.bg', 50mmol - see Preparatioﬁ 22(1)), imidazole (4.1g,
60mmol} and potassium carbonate (6.9g, 50mmol) in N,N-
dimethylacetamide (200ml) was stirred at 140°C for 24 hours.
The mixture was evaporated under reduced pressure and the
residue was partitioned between dichloromethane (100ml) and
water (100mi). The organic phase was washed with water
(100ml) and brine {50ml) then dried (MgSO,) and evaporated
under reduced pressure. The crude product was purified by
column chromatography on silica using gradient elution with
ethyl acetate/hexane (1:1, 1:0). Fractions containing the
desired product were combined and evaporated under reduced
pressure to g'ive the title compound (8.2g, 71%) as an orange
oil. A sample was triturated with ether to afford a colourless
solid, m.p. 68-70°C.
Analysis %:-
Found: C, 56.94; H, 5.17; N, 23.77;
C,H2NO, requires: C, 56.89; H, 5.21; N, 24.12.

{ii) 2-(2.4-Difluorophenv!)-1-{2-[imidazol-1-yijpyridin-5-yl)ethanone
A solution of the product from part () (6.5g, 28mmol) in THF
(100ml) was stirred under a nitrogen atmosphere at -70°C and
was treated with a solution of 2,4-difluorobenzylmagnesium
bromide [from 2,4-difluorobenzy! bromide (8.1g, 39mmol) and
magnesium (1.0g, 42mmol) using the method of Preparation
20(i)] in ether (100mi). The mixture was stirred at -70°C for 0.5
hours and was allowed to warm to room temperature before the
addition of dilute hydrochioric acid (2N, 100ml). The layers



WD 97/ 01552 PCT/ EP96/ 02470

-128- aqueous phase was further extracted wth ethyl acetate
(3 x 30mLl) . The caqnbi ned organic extracts were washed with
bri ne (3 x 20m ), dried (Na[err]SQerr]) and evaporated under
reduced WO 9701552 Pressure to yield PCI/EP96/02470

4-{2-[2, 4-di fl uorophenyl]-2-hydroxy-1-(1, 2, 4- '
triazol-1-yl)-3-buten-3-yl) benzoic acid (3. %g 969 .

Recrystal lisation of a sanple from ethyl

?SSE at rei hexane/ et hamér@éé,fard%h 8d thé aifibasYHash wik Rxtrkdtad with

C, 61.41; H, 3.99; Ndismozemethane (100ml) quewmh[l!#tr prqa!ﬂﬁ]wmsf werer |

requires: C, 61.45; ( oduct
frompart (i) (370ng 'ﬁrﬁ%@lﬁ?s g&ﬂdi@aporated dd&er rerc]l@cgﬁ%gl g{ﬁ orgeﬁ? hane
(15m ), and was treatthe title bompound as a paldryreﬂobwsdlm whichlevasl drop) and
oxal yl chlorlde(OIm . : 1.1mmol). The solution was stirred at
roomtenperature for ¢ fiaracterised by hour and was evaporated under reduced

pressure. The resi dugH-N.M.R. spectroswpydsml-l!,edum,)d&@m escg:m-naafss( 15m)

d d with h b d_sodi
carbonate (0. 1o, (mi2H), 7.23 ey Tl ARk 7t Bt A1 (b . p30m

tenperature for 24 (s,1l-l), 9.11 (d;f¥pppmi hen filtered. The filtrate was .
absorbed onto sjlica ;1 e chéorratdograhed b gradr ent el ution

with ethyl (i) : r: midazob#-vijpyoidine5-vi}s2-nropen
containing the . 1-.one de5| red product wer e conbi ned and evapor at ed
under reduced — . pressure. The crude product was triturated with
ether to give The titlecompound avas prepaved fyom-thepredusy of part (ii)
-[1-,2,4-triazol -1-yl zi de
('([). 219, 47% as a Cgl%ﬁrﬁléﬁéﬁpmagodm%\at desénﬁhbqg'ﬁ%é}%l]oﬁﬁgig“ S d by
[err]HN. M R spectr ositow soBa 0. 118vBB°C. [err]=4.83 (Abq,
2H), 5.32 (s, 1H), 55& i]s ., 6.57 (s,1H), 6.77 (m1lH), 6.98
(m1lH, 7.11 (m 1H —gé-lgg—l(:%,‘ZH), 7.58 (brs, 1H), 7.60 (s,1H), 7.62
(d, 2H), Fourd: brs, 1H), 8.1, 65.431H) 3.21;N, 1Ns4;, 1H), 10.22
(Png,S’ 506, PaT0 c,\./,\ﬁ,,%m(blrequires © ©, 65.59; H,.3.56; N, 13.50.

(iv) 2-{2.4-Difluorophenyl)-2-(2-[limidazol-1-ylipyridin-5-

carbonylloxirane _
The title compound was prepared from the product of part (iil)

by a similar method to that described in Preparation 20(iil) as

an orange oil, which was characterised by 'H-N.M.R.
spectroscopy (300MHz, CDCL,): § = 3.08 (d,1H), 3.41 (d,1H), 6.83
(m,1H), 6.97 (m,1H), 7.39 (d,1H), 7.49 (m,1H), 7.64 (s,1H), 8.39
(brs,1H), 8.40 (s,1H), 8.43 (dd, 1H), 9.12 (d,1H) ppm.

v

yilethenyljoxirane

The title compound was. prepared from the product of part (iv)
by a similar method to that described in Preparation 20({iv) as a
yellow ail, which was used crude in the following step.



-129- (ti1) The product frompart (ii) (0.15g, 0.3mml) in toluene

(8m) was treated with nmethanesul phonic acid (0.04m ) and the
m xt ure was heated under reflux for 3 hours. The solvents were
removed under reduced pressure and the residue was partltloned
bet ween sat Yygbhhsissodi um car bonat e sol ution ( 1RETYER)GBR470

di chl or onet hane/ net hanol (10:1, 50m ).. The organic | ayer was
dried (MgSO4) and evapor at ed under r educed pressure. The crude
product was purified by colum _ Woonat ogr aphy on SI I i ca using
gradi ent el uti qgpw thy, 24-D|fluoro e finiidarsl1.9% 9 2% 5,

90: 10). Fracti on
and evapor at ed eNrext pressure to give a foam which
i

)éitﬁla??gstge title The B'ﬁr °es g 5@%&?&%@@:&% errﬁ'@&%&u@ﬂ“\l\“h

Anal ysis % degeribed in Preparatlon 20{v) as T coloudess shlid. vP. M5-19. 40;
C[err]H[err]F[err]N[e{JaLQS requires: C, 56.33; H, 3.78; N, 19.71.
PREPARATI ON 26 1- Et hoxymet hvl - 3-net hyl t hi o- 1
.2.4-triazole Anal Siss$spensi on of 5-nethylthio-1,2,4-triazole (6 19,
53mm| ) and chI o et hyl et her 1 ol ) Jtoluene (40m )
was stirred ‘E'nperaturefor g?rgg?rg%‘léggﬂn %”e was filtered
and the fil trate p%npng@m pnder reduced pressure. The residue was
chr omat ographed on si I lca elution with eth I acet at e/ diethyl am ne

(95:5) to yield the t?‘iq%tec’iﬁ%'('ﬁ?ﬁd (1. 1¢5: 98887 Ha4.31: M1 28A0.055 0i |, which
was characterised by [err]HN MR spectroscopy (300MHz, CDC [err])

err] = 1.20 (t,3 59 (s,3 3.60 (q,2H), 5.41 (s,2H), 8.17 (s, 1
E)pm ] 6\0 9;? 01'359 pre(senc:Dof ethyl acetate(: wasHt)zonf' rmed by D ( i
PCT/ EP96/ 02470 ‘H-N.M.R. spectroscopy (300MHz, CDCL,): 5=L$3b (t, part H),

2.02 (s, part H), 4.12 (q, part H), 4.64 (d,1H), 5.09 (d,1H), 5.40
(s,1H), 5.45 (s,1H), 5.52 (s,1H), 6.75 (m,2H), 7.20 (s,1H), 7.23
(d,1H), 7.45 (m,1H), 7.61 (s,1H), 7.84 (dd,1H), 7.85 (s,1H), 7.88
(s,1H), 8.35 (s,1H), 8.37 (d,1H) ppm.



PREPARATI ON 27 1- Et hoxymet hyl -1. 2. 4-triazol e

The title conmpound was prepared from1,2,4-triazole by a simlar nethod
to that of Preparation 26, as a colourless oil, which was characteri sed
by [err]HN. MR spectroscopy (300MHz, CDCl[err]): [err] = 1.23 (t,3H),

3.58 (d,2H), wodfés. 2H), 8.01 (s, 1H), 8.28 (s,1H) ppm  PCIEPGR2470 .

PREPARATI ON 28 4- Brono- 1- et hoxynet hyl pyrazol e
The title conpound was prepared from 4- br onopyrazol e -by a simlar method
to that of Preparation 26, as a col ourt¥4%-oil, which was characterised
by [err]HN. MR spectroscopy (BWARmﬁe;_rg]) [err] = 1.17
(t,3H), 3.50 (q,2H, 6 7. i p'p
PREPARATI ON 29 2-24— iﬂuoro hen |-3-
The title compoilpfloVeGiazbRAINES-HuteRl |23tr|azole bya srmlar rrethod
to that of Pre ss oil, which was characterised
by [err] HN MR spectroscopy (300VHz, CDCI[err]) [err] = 1.19 (t,3H),
3.56 (q,2H), 5.71 (s,2H), 7.77 (ABgq, 2H) ppm WD 97/ 01552
PCT/ EP96/ 02470 -131-
PREPARATI ON 30 O N-Di net hl - 4-i odobenzenehydr oxam ¢ aci d
CH,
OH

NaOCH 3

(i) A solution of 4-(2-[2,4-difluorophenyl]-2-hydroxy-1-(1,2,4-triazol-
1-yl)-3-buten-3-yl) benzoic acid methyl ester (see Preparation 23
part (i)) (3.44g, 9mmol) in a mixture of methanol (50ml) and
aqueous sodium hydroxide (2M, 9ml, 18mmol) was heated
under reflux for 3 hours. The cooled solution was evaporated
under reduced pressure and the residue was dissolved in water
(30ml). The aqueous solution was extracted with ethyl acetate
(3 x 30ml) before acidification with hydrochloric acid {2M). The



[err] A solution of pyridine (104g, 1.32nol) in

di chl or onet hane (150m ) was added dropw se to a suspensi on of

4-i odobenzoyl chloride (251g, 0.94nol) and N, O di net hyl hydr oxyl am ne
hydr ochl ori de (979, 0.94nol) in dichloromethane (850nl) at 0| err]C. The
m xture was yolo9)ips: to warmto room tenperature and wasPGF or 18
hours. The sol ution was evaporated under reduced pressure, the residue

was di ssolved in ethyl acetate (1L), amrd28as then washed with dilute
hydrochloric acid (2N,_ 3, x 400 and saturated sodi um bicarbonat e

sol ution (300n) and aﬂ‘ﬁ?lﬁ\lﬁéﬁgﬁ mﬁ‘?&‘ﬁ{eﬁ’&’&iﬁgd’"@ﬁ%@taﬁﬁ%e CR
gvapolriat ed under reflgcmgnm R tembirined b(ﬂgérduaextmztﬁwéxfeiﬁdsllﬁl?/d with ilarlrt;e
istillation to yie e title proguc 41qg, 93%,. as a yell ow oi . p.
130C (0. 1mm Hg), whi chga\/égheﬂiardé@tde&ras%ﬁ"ﬁ?"?eﬁvﬂ’ﬂfﬁ% rhdegeaducedcopy
(300MHz, CDCl[err]): \A&B"??‘di% g&yi?exaM@[ﬁ#%iﬂ@oﬂbt(e‘hyﬁ:&-hy&réﬁ/-ﬁ%,%,Hi., 7.72

(d,2H ppm . S Y )
PCT/ ER96/ 02470 triazoi-1-yl)-3-buten-3-yi} benzoic acid (3.2a;, 86%).
PREPARATI ON 31 Recrystallisation of a sample from ethyl

(2R 3S/2S,3R)-2-(2.4-Di fl dor ophenvl) - 3-(4-]5-nmercapto-1, 3. 4-
oxadi azol - 2-yl ] pheny| )acetate/pexrne/mgthancl affordedtam off-white solid, m.p. 189-

190°C.

Analysis %:

Found: C, 61.41; H, 3.98; N, 11.21;
CoHisF2N.O, requires:  C, 61.45; H, 4.07; N, 11.32.

(ii) A sample of the product from part {i) (370mg, 1mmol) was
suspended in dichloromethane (15ml), and was treated with
dimethylformamide (1 drop) and oxalyl chloride (0.1mi,
1.1immol). The solution was stirred at room temperature for 4
hour and was evaporated under reduced pressure. The residue.
was dissolved in dichloromethane (15ml) and treated with
thiosémicarbazide {0.1g, 1mmol) and sodium carbonate (0.1g,
1mmol). The mixture was stirred at room temperature for 24
hours then filtered. The filtrate was absorbed onto silica and
chromatographed by gradient elution with ethyl
acetate/methanol (87:3, 95:5, 94:6). Fractions containing the
desired product were combined and evaporated under reduced
pressure. The crude product was triturated with ether to give
4-{2-[2,4-difluorophenyl}-2-hydroxy-1-[1,2,4-triazol-1-y(}-3-buten-
3-yl}benzoyltﬁiosemicarbazide (0.21g, 47%) as a colourless solid which
was characterised by 'H-N.M.R. spectroscopy (300MHz, DMSO).

& =4.83 (Abq, 2H), 5.32 (s,1H), 5.58 (s,1H), 6.57 (s,1H), 6.77 (m,1H), 6.98
‘ {m,1H), 7.11 (m, 1H), 7.30 (d.2H), 7.58 (brs, 1H), 7.60 (s,1H), 7.62 (d,2H),
' 7.78 (brs, 1H), 8.19 (s, 1H), 9.22 (brs, 1H), 10.22 (brs,1H) ppm.



[err] A sol ution of

(2R, 35/ 2S,3R)-4-(2-[2, 4-di fl uor ophenyl ] - 2- hydr oxy-

1-(1,2,4-triazol -1-yl)but-3-yl)benzoyl hydrazide (0.77g, 2mmol - see
Preparation 23) In 1,4-dioxan (15m) was treated with thi ophosgene .
(0.25g, 2.4m@pdymBe the mixture was stirred at room tenper BEWERGOMT® 13
hours. The m xture was evaporated under reduced pressure and the resi due
was partitioned between a mixture of ethyl acetate/nmethanol (95:5, 50m)
and water (30m), after adjustment to pH5 W% dilute ammoni um hydr oxi de
sol ution. The oggfni C THASRHART FAéMSshrt WOl fig; llammaifth f1aBAe BMmT wager

.reduced pressure. The crude product was purified b‘?/ col um
chromat ogr aphy on si | itteated withh methgnesuiphgpic\aeid (0.04mi) and the mixture

di chl or onet hane/ et hagggs ﬁém'donn(?@l" ?Eﬂr%ﬁ‘?frlogg gﬁg@) ThErs%‘i\tl%rﬁQSWere

contai ning the desired product were co evagorate under
reduced pressure to yiremdvedcunder redusedopressuce agd thexesidue wapal e

(oL 270 (6 Sy " paalanneh Horigto Budih) dobhlfyTarhd KoCT

6. 92 (m 1H), 7.10- {1Gai) and dichioremetmankfnetivard (10:12 EpmIY. Fhe (orgdhic

8.15 (s, 1H), 14.70 (brs, 1 WO 97/ Q1552 :
PCT/ EI(396 / (l_)?z 470 - layer WalébdrPeDﬂMgso,) and evaporaQeé undesg yeduced
PREPARATI ON 32 ressure. The crude product was purified by column

L aaol 2o but -3 of |ahEREAtGEARRY on sifica Heingdeagiient eiion with

(2R, 35/ 2S, 3R) - 4- [ 2- ( 2.djeRiorbHi¥tRPRE Mbthatrol (98:2X95:5, 90:10). Fractions
containing the desired product were combined and evaporated
under reduced pressure to give a foam which yielded thé title
compound (0.039, 20%) upon trituration with ether as a
colourless solid, m.p. 118-121°C.
Analysis %:
Found: _ C, §5.98; H, 3.59; N, 19.40;
C,H,F.N.OS requires: C, 56.33; H, 3.78; N, 19.71.

PREPARATION 26
1-Ethoxymethyl-3-methyithio-1.2.4-triazole

A suspension of §-methylthio-1,2,4-triazole (6.19, 53mmol) and .
chloromethyl ethyl ether (2.5ml, 26mmol) in toluene (40ml) was stirred
at room temperature for 24 hours. The mixture was filtered and the
filtrate was evaporated under reduced pressure. The residue was
chromatographed on silica by elution with ethyl acetate/ diethylamine
(95:5) to yield the title compound (1.1g, 27%), as a colourless oil, which
was characterised by _
'H-N.M.R. spectroscopy (300MHz, CDCL): 5 = 1.20 (t,3H), 2.59 (s,3H),
3.60 (q,2H), 5.41 (s,2H), 8.17 (s,1H) ppm.




1-(1,2,4-triazol-1-yl)but-3-yl] benzoic acid nethyl ester (0.8g, 2mmol -
see Preparation 23(ii)) in a mxture of aqueous sodi um hydroxi de (2N,

2.1mM, 4mmol) and net hanol (20ml) was heated under reflux for 3 hour s.
The m xture was evaporated under reduced pressure and the resi due was
partitioned yagbmges et hyl acetate (50nl) and dilute hy RGRERI6/P24E0 aci d
(5m ). The organic phase was dried (MgSO4) and. evapor at ed under reduced
pressure. The crude product was trlturatecll with ether to yield the title

conpound (0.72g, 94%, mp. 243-245[err]C 385 a colourl ess solid.

Anal ysis % Found: 60.84; H 4.56; N, 11.02:
Cerr]Herr]Flerr]Nerr]O reqwres FREFARATIO %H 4.59; N, 11.26.
PREPARATI ON 33 -Etnoxxmethyl-1,2,4-triazol

.. h§| ;[))yms o EV;;nOLé‘]e(éi'%ég’%ﬁi“%&%ﬁamd ﬂ"°>?&ﬁ'é%"‘?ﬁg£%&§t%§? 26mol )

and acetic aci sifillat methot ¢bthatof PPeparatinn 26, dscavetburtebs olf,avhich was 24
hours-+ The soIv reduce ur d th r.esi due
was partitionef 55@%%38 Dy ks @%&W@"P&é{?ﬁ’?[’@ﬁ@ \ﬁ‘jﬂ@ *0DM2P. The

aqueous phase \§3H), 3.581¢q,2Hy05.80 ($,2M),8.004s 8/28 (2M and then
extracted wt h\(‘ﬁs %II chl g? onet hangb'( 50m). E{Tﬁg{’{axt rxmﬂgrl ed (MgSg err])

and evapor at ed under reduced pressure. The crude product was purified
by col um chromat ography on-silica bREP'ARA‘PI@)NVizhh

di chl or onet hane/ net hanol (95:5) to gl ve e e corrpound (2. 38gq, 46%
as a colourless oil, which waSSHARATCEANOSINRUVIBYFRZEN. M R

spectroscopy. it n s pre ared from
PCT/ EP96/ 02470 WO 97/ Drshge compound was prep ° - 134-

[err]HN. MR @banropyeRold by @ simijarrmethod tathatiofIneparation 26, 8sip, 2. 91
(a.2H). 593  cofSurbls off; @hidH whE) chatadferistt oy du-BmiR, SSkctiBsddhy

(300MHz, CDCL):
3 = 1.17 {t,3H), 3.50 (q,2H), 5.39 (s,2H), 7.49 (s,1H), 7.59 (s,1H) ppm.

PREPARATION 29
1-Ethoxymethyi-1.2,3-trlazole
The title compound was prepared from 1,2,3-triazole by a |
similar method to that of Preparation 26, as a colourless oil, which was
characterised by 'H-N.M.R. spectroscopy (300MHz, CDC,): § = 1.19
(t.3H), 3.56 (q,2H), 5.71 (s,2H), 7.77 (ABq, 2H) ppm.



PREPARATI ON 34

4- Et hyl - 6(124tr|azoI-I-yI)pyr|md|ne A m xture of

4-chl oro-6-ethyl pyrimdine (1.42g, 10mmol) and - 1H1,2,4-triazole (1.4q,
20mmol ) was heated to 120[err]C with stirring to give a yellow oil,

whi ch deposi RfbsRiesser ange solid. The nixture was mai nt FCKEXIGI2470
120[err]C for 0.2 hours, cooled to 70[err]C and di ssolved in met hanol
(10m ). The solution was diluted with dichlgromethane (50m) —and was
washed with saturated sodi um bi carbonate s© ﬂ%]t'l on (20m). The aqueous

phase was extracted with dichl ororretﬁgpA@\ﬂQM) and t he conbi ned

organic | ayers were dried ( evapor at ed under reduced
pressure. The crude produ@:Nrd filadobenzenahvdroxamisaeight ogr aphy on
silica by elution with ethyl. acetate to glvethetltle conpound (1. 44q,
82% as a yellow solid, mp. 75-76[err]C, which was characterised by
[err]HN. MR spectroscopy. [errf]HN MR (CDCl[err]): [err] = 1.38
(t,3H), 2.90 (q,2H), 7.74 (s,1H), 8.13 (s, 1H, 8.98 (s,1H), 9.22 (s, 1H
ppm WD 97/ 01552 PCT/ EP96/ 02470

- 135- PREPARATI ON 35

2- (2- Chl or ophenyl ) - 3- (4- |odophenyl) 1-(1,2,4-triazol-1-yl)-3- u';(eg: 2- ol

[err]
+ ng —RodEE
1 cH, I

A solution of pyridine (104g, 1.32mol) in dichloromethane
(150ml) was added dropwise to a suspension of 4-iodobenzoyl chiloride
{251g, 0.84mol) and N,O-dimethylhydrokylamine hydrochloride (97g,
0.94mol) in dichloromethane (850mi) at 0°C. The mixture Was allowed
to warm to room temperature and was' stirred for 18 hours. The
solution was evaporated under reduced pressure, the residue was
dissolved in ethyl acetate (1L), and was then washed with dilute
hydrochloric acid (2N, 3 x 400ml) and saturated sodium bicarbonate
solution {300ml) and dried {Na,SO,). The organic extract was
evaporated under.reduced pressure. The residue was purified by
distillation to yield the title product (241g, 93%), as a yellow oil b.p.
130°C (0.1mm Hg), which was characterised by 'H-N.M.R. spectroscopy -
(300MHz, CDCL): |
& = 3.32 (s,3H), 3.50 (s,3H), 7.40 (d,2H), 7.72 (d,2H) ppm.




0 WD 97/ 01552

PCT/ EP96/ 02470 _ - 136- (1)

2- (2- Chl or ophenyl ) -1-(4-i odophenvl ) et hanone The title conpound
was prepared from[err], 2-dichl orotol uene and:

O N-di net hywwmgggbenzenehydroxam c acid (see Prepar at|orl’€3'1'"i‘-1’9‘“‘”“"’0 © 30)
by a simlar nethod to that of Preparation 20(i) as a

colourless solid, mp. 105-106[err]C, which was characterised by

[err]HN. MR spectroscopy. [eﬂ3FH-N MR (CDCl[err], 300MHz):
[err] = 4.40 (s,2H), 7.27 (s, 3H), éﬁ;ﬁaARATlﬂ” } (m1iH), 7.74 (d 2H)
7.82 (d,2H) ppm (i) 2 (2- (4 | odophenyl )prop - enone
The title conmpound J2R.38/28 AR)P-(X4-Rifludbronireniles 5.8

by a simlar t

m p. .101- 103C==mmr e ] 1
spect roscopy. : [err]H—N MR (300|\/Hz CDCI[err] [err] = 5.93

(s,1H)y, 6.10 (s,1H, 7.20-7.40 (m4H), 7. 65 (d,2H), 7.83 (d,2H)
ppm (rii) 2-(2 | or ophenyl ) -2-(4-i odobenzovl '

The title conmpound
by a sim | arN#eINTod

repared fro e pro 2 (J
ratlon ;col our | f oam

whi ch was ch&&aﬁ&er 'kNl-; spectro : R
(300MHz, CDO [err] 22 (3d, 1H), 3.49 (d, l

7.40 (m3H), 7.57 , 7.70 (d,2H), 7.77 (d, 2H) (VY

2- (2-Chl or ophenvl ) -4-(1-[4-i odophenyl ] et henyl ] oxi r arge The title

conmpound was prepardd fromthe product of part (iii) by a
simlar nethod to Preparation 20(iv), as a colourless oil,
whi ch was characterised by [err] HN. MR spectroscopy.

Lerr]HN MR (300ME soition 8F (2R,35125,3R)3-(3-(34- tfudtb phényif- 2l drbky- O 26
1-(1,2,4-triazol-1-yl)but-3-yl)benzoylthydrazide (0.77g, 2mmol -~ see
Preparation 23) in 1,4-dioxan (15ml) was treated with thiophosgené
(0.25g, 2.4mmol) and the mixture was stirred at room temperature for
18 hours. The mixture was evaporated under reduced pressure and the
residue was partitioned between a mixture of ethyl acetate/methanol
(96:5, 50ml) and water (30ml), after adjustment to pH5 with dilute
ammonium hydroxide solution. The organic phase was dried (MgSO,)
and evaporated under reduced pressure. The crude product was
purified by column chromatography on silica by gradient elution with
dichloromethane/methanol (100:0, 98:2, 95:5, 90:40). Fractions
containing the desired product were combined and evaporated under
reduced pressure to yield the title compound (0.5g, 60%), as a pale
yellow foam, which was characterised by 'H-N.M.R. (300MHz, DMSOd,):
5 = 1.06 (d,3H), 3.59 (g,1H), 3.93 (d,1H), 4.80 (d,1H), 5.75 (s,1H), 6.92
{m,1H), 7.10-7.30 {(m,2H), 7.60 (s,1H), 7.62 (d,2H), 7.88 (d,2H), 8.15 (s,1H),
14.70 (brs,1H) ppm.



(s,1H), 5.32 (s, 1H), 7.17 (d,2H), 7.25 (m2H), 7.34 (m1H), 7.52

(m1H), 7.62 (d,2H) ppm WD 97/ 01552
PCT/ EP96/.02470 -137- (v)
2- (2- Cnhl orophenyl ) - 3- (4-1 odopheny)l -1 (1, 2,4-triazol -1-yl)-3-buten-
2- ol wookResski t 1 e conmpound was prepared fromthe pr BGRERINAN, ¢
(iv) by a simlar method to Preparation 20(v), as a colourless

- solid, mp. 128-130[err]C. Anal ysis % Found:
C, 47.89; H, 3.16; N, 9.23; . C[err]'%rr] ClINerr]Orequires: C
47.84; H, 3.33; N, 9.30. PREPARATION 32 PREPARATI ON 36
2- (2- Fl uor ophenyl) - 3-(4-i odophenyl) ‘P%‘I%ﬁ'azol 1-yl)-3-buten-
2-ol [err] (ZR,SSIZS,3R)-4-[2-(2,4-Diﬂuoroghenzl}-z-hydroxgd-ﬁ 12.4-

triazol-1-vl)but-3-yilbenzoic acid

A solution of (2R,3S/2S,3R)-4-[2-(2,4-dIfluorophenyl)-2-hydroxy-
1-(1,2,4-triazol-1-yl)but-3-yI] benzoic acid methyl ester (0.8g, 2mmol -
see Preparation 23(li)) in a mixture of aqueous sodium hydroxide (2N,
2.1mli, 4mmol) and methanol (20ml) was heated under refiux for 3
hours. The mixture was evaporated under reduced pressure and the
residue was partitioned between ethyl acetate (50ml) and dilute
hydrochloric acid (5ml). The organic phase was dried (MgSO,) and
evaporated under reduced ﬁressure. The crude product was triturated
with ether to yield the title compound (0.72g, 94%), m.p. 243-245°C, as
a colouriess solid. '
Analysis %:
Found: C, 60.84; H, 4.56; N, 11.02;
C,oHF.N,O, requires: C, 61.12; H, 4.59; N, 11.26.

PREPARATION 33
5-{2.5-Dimethylpyrrol-1-yi)-2-ethyipvridine
A mixture of 2-ethylpyridin-5-amine (3.2g, 26mmol), 2,5- '
hexanedione (3.0g, 26mmol) and acetic acid (1ml) in toluene {50mi) was
heated under reflux for 24 hours. The solvent was removed under
reduced pressure and the residue was partitioned between
dichloromethane (50ml) and water (20ml). The aqueous phase was
basified with aqueous sodium hydroxide {2M) and then extracted with
dichloromethane (50ml). The extract was dried (MgSO,) and
evaporated under reduced pressure. The crude product was purified
by column chromatography on silica by elution with
dichloromethane/methanol (95:5) to give the title compound (2.38g,
46%) as a colourless oil, which was characterised by 'H-N.M.R.
spectroscc;py.



WD 97/ 01552 PCT/ EP96/ 02470

- 138- (i) 2- (2- Fl uor ophenyl ) -1-(4-i odophenvl ) et hanone The
product was prepared from 2-fl uorobenzyl brom de and

O N-di net hyl - 4-i odobenzenehydroxam c acid (see Preparation 30)
by a sim| arygo#sussk to Preparation 20(i) as a col ourl ess PCI/EPI6N2470 0] | d,
mp. 112-114[err]C. Anal ysis % Found:

C, 49.91; H, 2.98; Cerr]H err]FI O requires: C, 49.56; H,

2. 95. (i) 2- (2- Fl uor ophenvl ) -.1- (4-i ot¥phenyl ) pr op- 2- enone

Ihe 111 CorPaygies BoARe SEotlond - LS B a8l b o 503

mp. 92-93[err ](e,zm, 7.25 (d,1H), Aosd (i, $HY08.41 (d,1H) ppm.Found:

C 51.64;, H 2.7 Clerr]Herr] FI O requires: C, 51.28; H,
2.85." (i) 2 (2- Fl uor ophenyl ) - 2- (4-i odobenzoyl ) OXi rane The
title conpound was prepared fromtheprEFRRATION 33art (i1) by a
simlar method to Preparation 20(iil as a co ourless SO|Id

mp. 75-76[err]C. 4- 24-triazol-1-yi

C, 49.11; H 2.77; 3 9. 05;

H 2. 72 (i ixul’?o‘r’ophg%‘lﬂe eiﬂﬁbfﬁﬁfllgfggr qﬁ Q% "‘°'}% oxi rane

The title conpd Wﬂl@pdﬂéﬂ.ﬂﬂmﬂl@ﬂéﬂaﬁ beaated t?f‘lwﬁwithlsﬂrrmg to
iml |
53,4001 0% SO RGPS 1 s vas

[err]HN.MR (manmmed@dznmqor 0.2 holurs; ého]edMB@’QI-Qnd 8issoivell H), 6. 98

EE’ %::?) ' p;.mOQ (tmémano? ('}&mf)d'ﬁw 5017“{?0%\ &lgydipu'teg \ﬁﬁa’l Gmhjlkpdmthg%e {50mt)
and was washed with saturated sodium bicarbonate solution (20m).
The aqueous phase was extracted with dichloromethane (2 x 20ml) and
the combined organic layers were dried (MgSO,) and evaporated under
reduced pressure. The crude product was purified by coiumn
chromatography on silica by elution with ethyl acetate to give the fitle
compound (1.44g, 82%) as a yellow solid, m.p. 75-76°C, which was
characterised by 'H-N.M.R. spectroscopy.
'H-N.M.R. (CDCL,): 5 = 1.38 (t,3H), 2.90 (q,2H), 7.74 (s,1H), 8.13 (s,1H),
8.98 (s,1H), 9.22 (s,1H) ppm. o




WD 97/ 01552 PCT/ EP96/ 02470
-139- (v)

2- (2- Fl uor ophenyl ) - 3- (4-i odophenyl )-1-(1, 2,4-triazol -1-yl)-3-buten-

2- ol The title conpound was prepared fromthe product of part .
(iv) wowgngsssi mi | ar method to Preparation 20(v), as peTEPbe2atecss
solid, mp. 117-118[err]C. : Anal ysis % Found:
C, 50.35; H, 3.52; N, 9.66; Clerr]Herr]FINerr]Orequires: . C
49.77; H, 3.46; N, 9.70. [err]H-NWPR (300MHz, CDCl[err]): [err]
= 4.58 (d,1H), 4.96 (d,1H), 5.1 PREPA d , 5.24 (d,2H), 6.90-7.05
(m2H), 7.05 (d,2H), 7.22 (m1H), M mlH), 7.63 (d,2H), 7.80
(s,1H), 7.82 (s,1H p c 1)-3-(4-i 1

The foll ow ng cggpounds were prepared using the netho
or Preparation ., as specified in the Table. [err]
97/ 01552 .

-140 -




[err]

WO 97/01552

0

PCY/EP96/02470

-136-
2-{2-Chlorophenvyi}-1-{4-iodophenyl)ethanone
;l'he titte compound was prepared from o,2-dichlorotoluene and
0,N-dimethyl-4-lodobenzenehydroxamic acid (see Preparation
30) by a similar method to that of Preparation 20(f) as a
colouriess solid, m.p. 106-106°C, which was characterised by
'H-N.M.R. spectroscopy.

© IH-N.M.R. (CDCL,, 300MHz): 5 = 4.40 (s,2H), 7.27 (s,3H), 7.42

(i)

(i)

(iv)

(m,1H), 7.74 (d,2H), 7.82 (d,2H) ppm.
2-{2-Chiorophenvi)-1-(4-iodophenyl)prop-2-enone .

The title compound was prepared using the product of part (i)
by a similar method to Preparation 20(ii) as a colourless solid,
m.p. 101-103°C, which was characterised by 'H-N.M.R.
spectroscopy.

TH-N.M.R. (300MHz, CDCL,): 5 = 5.93 (s,1H), 6.10 (s,1H), 7.20-7.40
(m,4H), 7.65 (d,2H), 7.83 (d,2H) ppm.
2-{2-Chlorophenyl)-2-{4-iodobenzovlloxirane

The title compound was prepared from the product of part (i)

" by a similar method to Preparation 20(iii}, as a colourless foam,

which was characterised by *H-N.M.R. spectroscopy.
'H-N.M.R. (300MHz, CDCL,): 5 = 3.22 (d,1H), 3.49 (d,1H), 7.20-
7.40 (m,3H), 7.57 (m,1H), 7.71 (d,2H), 7.77 {d,2H) ppm.
2-(2-Chlorophenvl)-2-{1-J4-lodophenvyliethenvlloxirane

The title compound was prepared from the product of part (jii)
by a similar method to Preparation 20(iv), as a colourless oil,
which was characterised by 'H-N.M.R. spéctroscopy.
*H-N.M.R. (300MHz, CDCL,): § = 3.01 (d,1H), 3.12 (d,1H), 5.26
{s,1H), 5.32 (s,1H), 7.17 (d,2H), 7.25 (m,2H), 7.34 {m,1H), 7.52
{m,1H), 7.62 (d,2H) ppm.



WD 97/ 01552 PCT/ EP96/ 02470

-141- PREPARATI ON 40 (Alternative to Preparation 29)
1- Et hoxymet hyl -1. 2. 3-tri azol e [err] Chl or orret hyl
et hyl ether (125g, 1.3nole) was added dropw se over 1l[err] hours to a

nechani cal | y ywébf#86 suspension of 1,2, 3-triazole (91. 4gPCHERIGENMIY  and
pot assi um carbonate (183g, 1.3npble) in acetone (1500mM ) with ice-bath

cooling. The mxture was allowed to warmto room tenperature and was
stirred for 18 hours. The sol vent was reri@d/ed under resol ved pressure

and the residue s di ig #
extracted with hIof b%j
conbi ned. The d| chlZobnet hane sol ution was washed with brine (3 x 300m )
and the organi ¢ ph r under
reduced pressure t ?ﬁg ggg gﬂﬁguﬁwﬁé\ﬂﬂ'&?{qﬁ& f}&matﬂg pﬁ%ﬁBB{ 8} ﬁgrt
by a similar method to Preparation 20(v), as a colouriess solid,

m.p. 128-130°C. '

Analysis %:

Found: C, 47.89; H, 3.16; N, 9.23;

C;sH,CIIN,O requires:  C, 47.84; H, 3.33; N, 9.30.

PREPARATION 36




WD 97/ 01552 PCT/ EP96/ 02470

-142- The oil was distilled under reduced pressure to give, initially,
2- et hoxymet hyl--1, 2, 3-triazole (579, 34% b.p. <90[err]C (3nm Hg) .
[err]HN MR (300MHz, CDCl[err]): [err] = 1.17 (t,3H), 3.60 (q,2H), 5.70
(s,2H), 7.70wopor04822H) ppm Anal ysis % Found: PCI/EP96/02470, .
47.36; H, 7.23; N, 32.62; Cerr]Herr]Nerr]Orequires: C, 47.19; H,
7:14; N, 33.05. Further distillation gave the title conmpound (73g,
43%, b.p. 92-93[err]C, (3mm Hg). [errtR¥8. MR (300MHz, CDCl[err]):

e = e (tﬁiﬁH)’ §-§-q= 2I_I?e’n '-‘7-4-iodo sénz fiape LS. 1H. 779 (s, 1H)

ppm Anal yst's % angpe 7 5o N, 33. 29;
Clerr]HN[ err] O requi r ¥he peoddét Was piepdredifroth 23tudrobenzyl bromide and
PREPARATI ON 41 . . . _n
2-(2, 4-Di f I uor opheny! P:N-dimethyl-4-jqdohsnzenghydroxamic acid (see Preparation
(1-[ 2- met hoxvet hoxymesbyby & sitnifariméthow @ PEepdrhﬁBﬁrEO(i)]ahs"a l&ukﬁm{ssol

0

The fotl owi ng compound was prepared simlarly to the method

Preparation 12 using BAUdt®Br 62:114°Gm Pr eparati on 42: - [err]
mp. 124-127[err]C Ana% y@i s % Found:
59.79; H 4.86; N, 17717,

- Found: C, 49.91; H, 2.98;

_ C,H,FIO requires: C, 49.56; H, 2.95.

(ii) 2-(2-Fluorophenyl)-1-{4-iodophenyl)prop-2-enone
The title compound was prepared using the product of part(i)
by a similar method to Preparation 20(ii) as a colouriess solid,
m.p. 92-83°C.
Analysis %:
Found: C, 51.64; H, 2.73;
C.sH4FIO requires: C, 51.28; H, 2.85.

({11)] 2-(2-Fluorophenyl)-2-{4-iodobenzoyl)oxirane
The title compound was prepared from the product of part (ii)
by a similar method to Preparation 20(iii), as a colourless solid
m.p. 75-76°C.
Analysis %:
Found: C, 49.11; H, 2.77;
C,sHFlO, requires: C, 49.05; H, 2.72.

(iv) 2;(2-Fluoroghenxl]—2-11-;[4-iodoghenyl]ethenzl)oxirane '
The title compound was prepared from the product of part (iii)
by a similar method to Preparation 20(iv), as a colourless oil,

which was characterised by 'H-N.M.R. spectroscopy.
’H-N.M.R: (300MHz, CDCL,): 3 = 3.16 (ABq,2H), 5.45 (d,2H), 6.98
(t,1H), 7.09 {t,1H), 7.16 (d,2H), 7.23 (m,1H), 7.45 (m,1H), 7.60
(d,2H) ppm.



Calculated for CJerr]J]Herr]FNerr](err]: C, 59.75; H 5.01; N, 17.42.

WO 97/ 01552 - . PCT/ EP96/ 02470
-143- PREPARATI ON 42 1

- (2- Met hoxyet hoxynet hyl )-1, 2. 3-tri azol e The title conmpound was
prepared froggglordaskztri azole and 2- met hoxyet hoxynet hy [PCTTRPO¢24® by a
simlar nethod to that of Preparation 40, as a colourless oil which was
characterised by [err] H NWR spectroscopy (300MHz, CDCl[err]): 8 = 3.31
(s,3H), 3.46(m2H), 3.62(m 2H), 5. 77(3-1291)- 7.73(s,1 H),7.75(s,1 H
ppm '

2-(2.4-Difl uoro(pr%enyl - y > 4-
triazol-I-yl)-3-but en._ﬂol "The fol | ow ng conpound was prepar ed

as a racemate simlariyelifite cng’gﬁnﬁ%QﬁgxégﬁaP SRt Produdtor Jart (iv)

1- benzyl -1, 2,3-triazole, m
by a slmxlar method to Preparation 20(v), as a colouriess solid,

m.p. 117-118°C.
Analysis %:

- Found: C, 50.35; H, 3.52; N, 9.66;
C,sHsFIN,O requires: G, 49.77; H, 3.46; N, 9.70.
'H-N.M.R. (300MHz, CDC,): 5 = 4.58 (d,1H), 4.96 (d,1H), 5.1
(brs,1H), 5.24 (d,2H), 6.90-7.05 (m,2H), 7.05 {d,2H), 7.22 (m,1H),
7.45 (m,1H), 7.63 {d,2H), 7.80 (s,1H), 7.82 (s,1H) ppm.

PREPARATIONS 37-39

The following compounds were prepared using the method of
- Preparation 1 or Preparation 12, as specified in the Table.

OH
IT/QN

Het



C, 66. 69; H, 4. 59; N, 17. 56
H, 4. 58; N, 17. 35 WO
PCT/ EP96/ 02470

C, 66. 93;
PREPARATI ON 44

Found:

Cerr]Herr]F2Nerr] O requires

97/ 01552

Anal ysis %
-144-
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The product was Isolated as a colourless oil, which was characteri sed by
NVR. [err]H NVR (300MHz, CDCl[err]): 8 = 3.6- 3.8(m4H), 4.64(d,1 H),
4.96(d,1 H, 5.26(s,1 H), 5.34(s, 2H), 5.74(s,1 H),5.78(s, 1
H,7.4-7.55(m5H),7.7-7.8(m 2H), 7. 80(m 3H) ppm
PREPARATI ON 4y 9701452 Hy dr oxyet hoxynet hyl - 1. 2, 3-tri azol e PCT/EPP&024T0
A solution of nethyl 1,2, 3-triazol-1-ylnethoxyacetate (0.72g, 42mmol -
see Preparation 46) In tetrahydrofuran (10m) was added dropwi se to a
suspensi on of lithium alum nium hydride (0-14g, 4. 2nmmol) at O[err]C. The
WO 97/ 01552 PCT/ 6/ 02470
- 145- m xture was all m‘*m*i‘éﬁﬁ%?d'ﬁﬂ??t&hgﬁfght and was
quenched by addition of water (Qq.Bthokynmiethyiet\23-triazatgicous sodi um
hydr oxi de solution (15%0.32m ) and water (1m). After a further hour,
t he supernatant liquid was collected by filtration and the residue was
washed with tetrahydrofuran (10m). Thel{)'. rate was ﬂ/apgﬁted under

T

T ea by et t G cncesorm, g ACrmmnoT | L ) | CUmCEy Py on
+
,/OCHzCHs
NN

-

Chloromethyl ethyl ether (125g, 1.3mole) was added dropwise
over 1% hours to a mechanically stirred suspension of 1,2,3-triazole
(91.4g, 1.3mole) and potassium carbonate (183g, 1.3mole) in acetone
(1500nil) with ice-bath cooling. The mixture was allowed to warm to
room temperature and was stirred for 18 hours. The solvent was
removed under resolved pressure and the residue was dissolved in
water (1 L). The aqueous solution was extracted with dichloromethane
(3 x 300ml) and the organic extracts were combined. The
dichloromethane solution was washed with brine (3 x 300mi) and the
organic phase was dried {(Na,SO,} an& evaporated under reduced
pressure to give a pale yellow oil.



(19:1). Fractions containing the desired product were conbined and
evapor at ed under reduced pressure to yield the title conpound as an oi-|
(0.30g, 52% which was characterized by NVR [err] H NVMR (300MHz,
CDCl[err]): [err] = 2.05(t,1H), 3.6-3.8(m4H), 5.80(s, 2H), 7.78(s, 2H)

ppm 10 PREPARATI ON 46 Met hy| PCI/EP96/02470
1.2.3-tri aonv f',y?srsrzét hoxyacet at e The title conpound was prepared
from1,2,3-triazol e and net hyl chl oromet hoxyacetate by a simlar nethod
to that of Preparation 40 as a colourles44i | which was characterised by

gl N§4 E gr rZL)H- N¥R§63OQNQZP§ d&ﬁ”%%duiuelgl[ lgduie%r}gllesZu%é Zg gg\?é,?ilﬁ?hqﬂ&EJp?g\R&Sn ét:) 47
§2R 38{ Zf 3R|))§e§l%:&n&thyl-lw2®hﬁhwé (Brg,%mw@o«mbm i Hg)(1. 2. 4-
ri azo y an-

PCT/ EP96/ 02470 H-N.M R. (300MHz, CJCIJ =117 (t,3H), 3.60 (q,2H)s5.70 (s,2H), 7.70

sol ution of N, éjz W.-4-(2-[2, 4- deIuorophenyI] 2- hydr oxy- 1-
(1,2,4-triazol O& WBEt 3-yl benzenehydroxam o acid (2.70g,6.5mol - see

Preparation 49)_!!1!2!5/_1@ her (100m ) was cooled to O[err] C under a nitrogen
atnosphere and gpgahed W th asqdd.qn Phaejyhyb ggegnesi um bromide in

CgH,N;0O requires: C, 47.19; H, 7.14; N, 33.05.

Further distillation gave the title compound (73g, 43%), b.p. 92-93°C,
{3mm Hg). H-N.M.R. (300MHz, CDCL): 5 = 1.15 {t,3H), 3.56 (q,2H), 5.70
(s,2H), 7.77 (s,1H), 7.79 (s.1H) ppm.

Analysis %:

‘Found: C, 46.30; H, 7.52; N, 33.29;

CH.N,O requires: C, 47.19; H, 7.14; N, 33.05.

PREPARATION 41

2-(2.4-Difluorophenyl)-1-{1.2.4-triazol-1-yi}-3-[4-
1-{2-methoxyethoxymethyl}-1.2.3-triazol-5-yliphenyil-3-buten-2-ol

The following compound was prepared similarly to the method
of Preparation 12 using the triazole from Preparation 42:-

8,0(c],,0cH,

H
Oy

m.p. 124-127°C.

Analysis %:

Found: C, §9.79; H, 4.86; N, 17.14;
Calculated for C_H, F.N.O,: C, 5§9.75; H, 5.01; N, 17.42.



ether (1.0M 15m, 15mmol). The solution was stirred at room tenperature
for 18 hours, quenched with saturated amoni um chl ori de sol ution (50m)
and the | ayers were separated. The aqueous phase was extracted with

et hyl acetate (100m ) and the organic |ayers were conbi ned, dried

(MySO err]) amP IR r at ed under reduced pressure. The r ROTRYA6/RAT
purified by flash chronmat ography on silica by gradi ent elution with

et hyl acetate/ hexane (1:1, 1:0). Fractions containing the desired
product were conbi ned and evaporated under reduced pressure to yield the
title conpound (0.5g, 20% as a col ourl ess salid, mp. 171-172[err]C
Anal ysis % Found: C, 65PREPARATION 2 N, 10. 88 '

Clerr]Herr]F[lerr rlQ err] requires _C, 64.45;,  H,5.45; N, 10. 91
PREPARATI ON 48 J5 ShdthSketilo -1,2.3-¢

(2R 3S/2S.3R)-2- (2. 4-Di fl uorophenyl)-3-(4-acetyl pheny)-1-(1.2.4-triazol -1-
yl ) but an- 2- ol The title conpound was prepared by a
simlar nethod to The fitleccompoundugas grepared fromgh2s3-triaznleand- as a

ggl_l_? lé{:lgg/sgz Z%' 4 methoxyethSxyrhetivicéhioride, by a similar method to that of
Preparation 40, as a colourless oil which was characterised by H-NMR
Spectroscopy (300MHz, CDC!,): § = 3.31(s,3H), 3.46(m,2H), 3.62(m,2H),
5.77(s,2H), 7.73(s,1H),7.75(s,1H) ppm.

EPA ON
4-D - - 2.3-triazol-5-vllphenyl)- 2.4-

The following compound was prepared as a racemate similarly to
the method of Preparation 12 using 1-benzyl-1,2,3-triazole, m.p. 105-
108°C.

Analysis %
Found: C,66.69; ‘H,453;  N,17.56
Cx;H,F,N,O requires C,66.93; H,458;  N,17.35



m 172-173C. -147- Anal ysis % Found:

4.43; H, 5. 09; N, 11. 31 CerrJHer]rF2Nerr]err] requires

4. 69; H, 5.12; N, 11.32 . ' PREPARATI ON 49

N. O Di et hyl - 4- (2-[ 2, 4-di fl uor ophenyl ] - 2- hydroxy-1-[1, 2, 4-tri azol -1-yl ] but -
yl ) benzeneWRq0tssani c acid [err] RCEIER96/24700 f

N, O di net hyl - 4- (2-[ 24-di f | uor opheny] - 2- hydr oxy- 1-

[1,2,4-triazol-1-yl]-3-buten-3-yl)  benzermd¥Mrydr oxami c acid (0. 99,

2. 2mm| - see Preparatron 50), 1%@]&@{@_@ charcoal (0.2g9) and

amroni um f or mat +B8¢C [ i

t et rahydrofura reflux for

3 hours. The cdniagzgl-Siyfiphe ia ' ' and t he

filtrate was concentrat ed under reduced pressure The resi due was

di ssolved in ethyl acetate (50m ) and the solution was washed with

saturaf ed sodi um carfeRiRoWiRG ComBodrd Was pitbaied Mmfigtighe menen - dri ed

(Na280'4) and evaporat ed under reduced pressure. The resi

purified by flJogthegd ehBreparation 12,using the tsiazgle:froon Preparation 45 * h

C
C
3-

di chl oronet hane fol |l owed by di chl oronet hane/ met hanol (39:1). Fractions
contai ning the desired product were conbi ned and evapor at ed under
reduced pressure to yiel d_ﬁe t|tIeCHerpound (0. 5g, 5599 as a

col ourl ess foam [\

NN O I/V\ou

The product was isolated as a colourless oil, which was
characterised by NMR. 'H-NMR (300MHz, CDCL,): § = 3.6-
3.8(m,4H), 4.64(d,1H), 4.96(d,1H), 5.26(s,1H), 5.34(s,2H),
5.74(s,1H),5.78(s,1H),7.4-7.55(m,5H),7.7-7.8(m,2H),7.80(m,3H)ppm.

PREPARATION 45

-Hvdroxvetho ethyl-1.2.3-triazol

r \/\OH

CN LIAH,
\ “ Tetrahydrofuran (_ “

A solution of methyl 1,2,3-triazol-1-yimethoxyacetate (0.72g,4.2mmol -
% see Preparation 46) In tetrahydrofuran (10ml) was added dropwise to a
suspension of lithium aluminium hydride (0.16g,4.2mmol) at 0°C. The



WD 97/01552 PCT/ EP96/ 02470

Anal ysi s% - 148- Found: C, 60.17;
H, 5. 40; N, 13.11 Clerr]Herr]Flerr]Nerr](Jerr] requires . C, 60.57;
H, 5. 32; N, 13. 45 PREPARATI ON 50

N. O Di net hy| wie ¢#1583. 4- di f | uor ophenyl ] - 2- hydr oxy- 1-[ 1, 2, 4- {RCTERSE/02470/| | but -
3-en-3-yl) benzene hydroxam c acid [err]
4-(2-2,4-Difluorophenyl]-2-hydroxy-1-[1 ,2,4-triazol-1 -yl]-3-buten-3-

yl) benzoic acid (1.0g, 2. 7mmol - see Prep‘é?%‘tion 25(i))was converted

into the aci d onbdurelwassilloyweadto warimoth cjorRrtepwerature dferpight apidi was Thi s

W h O di met rAHERRRLY Raefion, or Wik S48 13MEsd Hy bafiBbud SGakth
suspensi on was hyxiroxite somﬁourusw 0.320nt) andhnmes ¢imt). oRftef a further hour,

triethylamne (Q.75ml, in dry dichlo thane The m xture was
al | owed to war cflmﬁm? yas g t!ﬂ!\‘%‘i'@ the regjdue was

evaporated to iy mmnﬁwmaﬁrmw e'ruéf hﬁtraﬁswdy%vaaarated utideto! ved
i.n ethyl acetate (100m ) and was washed wth saturated

reduced pressure and the residue was purified by fiash

chromatography on silica by elution with dichloromethane/methanol

(19:1). Fractions containing the desired product were combined and

evaporated under reduced pressure to yleld the title conipound as an

oil (0.30g, 52%) which was characterised by NMR.

JH-NMR (300MHz, CDCL): § = 2.05(t,1H), 3.6-3.8(m,4H), 5.80(s,2H),

7.78(s,2H) ppm.

PREPARATION 46
ethvl 1 i =]~ thoxvacetat

The title compound was prepared from 1,2,3-triazole and methyl
chloromethoxyacetate by a similar method to that of Préparatlon 40 as
a colourless ofl which was characterised by NMR. 'H-NMR (300MHz,
CDCL): 5 = 3.76 (5,3H), 4.16 (s,2H), 5.84 (s,2H), 7.80 (d,2H) ppm.

PREPARATION 47
2R.3S/2S 2-~(2,4-DF ophenyl)-3-(4-propanoviphenyi)-1-(1,2.4-

triazol-1-y)butan-2-ot

CHyCH,MgBr/
o CHCH}0

| Ho¢ N\ocﬂ3

L3



sodi um car bonate solution (3x30m ) and brine (3x30m ). The organic
| ayer was dried (Na2SO err]) and evaporated under reduced pressure. The
resi due was flash chronat ographed on silica by gradient elution with

di chl oronet hane fol |l owed by di chl oronet hane/ met hanol (24:1). WO

97/ 01552 WO 97/01552 - 149- PCT/ EP96/ 0247 8CTEPRSIRAT0; ons
containing the desired product were conbi ned and evapor at ed under
reduced pressure to yield the title conmpourth&-0. 59, 5599 as a col ourl ess
foam mp. 154-156[ef rsbﬁmon of\ﬂﬁbycﬂhfet?(ﬂ-ﬂf-?ﬂ %iﬂuorophenyl]-z-hydroxyﬁ-

C, 60. 70; H 4.67; 13.3 err rr] requires C, 60. 86;
H 4. 86 N, 13(15'4},4-triazo|-1-yl)but-3-y| benzenehydroxamlc acm@mmm@r see

%u E §n42 Dlor luor OPWM 40§ in O HtRdr Grooniy WidYéde1di oot e;lfﬂrﬁﬂ'oé'éﬁ 3-
_ . atmosphere and treated with a solution of ethyl magnesium bromide in
. ether (1.0M, 15mi, 1Smmol). The solution was stirred at room
temperature for 18 hours, quenched with saturated ammonium chloride
solution (50ml) and the layers were separated. The aqueous phase was
extracted with ethyl acetate (100ml) and the organic layers were
combined, dried (MgSO,) and evaporated under reduced pressure. The
residue was purified by flash chromatography on sllica by gradient
elution with ethyl acetate/hexane (1:1, 1:0). Fractions containing the
desired product were combined and evaporated under reduced -
pressure to yield the title compound (0.5g, 20%) as a colourless solid,
m.p. 171-172°C.
Analysis % |
Found: C.65.04; H,5.63; N,10.88
H,,F;N,O, requires  C,64.45; H,5.45; N,10.91

PREP TION 48
2R.3 -{2.4-Difluorophe 4-ace enyl)si- A-triazol-1-

s The title compound was prepared by a similar method to
Preparation 47 using methyl-magnesium bromide, as a colourless solid



(1) A m xture of 2-(2,4-difluorophenyl)-3-(4-iodophenyl)-1-(1, 2, 4-
triazol-1-yl)3-buten-2-o0l (4.0g, 8. 8mvl - see Preparation 20), 3, 3-
di et hyl oxyprop-1-yne (1.52m 10.6mmuvol ), copper(l)Il odide (0.029g)

and bi s(tri phenyl phosphi ne) pal | adl um di chforide (0.12g) In WO

97/ 01552 WO 97/01552 PCTRPCIARISOZTY O

- 150- triet h%aam ne (40n]) and {ﬁt rahydrofuran (13m) was
stirred at m.p. 17548 merat ure for 18/fours. The sol vents were
renmoved ﬂgﬁéﬁ_ﬂeduced pressure and the residue was partitioned
bet ween oronet hane (50m ) and water (50ml The organic

| ayer was Found; | od (MySQO[ er r PY64A% cvdbSid®ed uMbitt31 educed
pressure. The 6e S chr grap silica by
elution with  CoruFaly ﬁ%ﬂggeeét’\gt gfé‘g?%ct | olﬁgq%nt ai ﬁgg?he desi red
product were conblned and evapor at ed under reduced pressure to
yield 2-(2,4- di fl uorophenyl)-3-(4-[3, 3-di et hoxyprop-1-yn-1

-yl | phenyl)-1-(1, 2, 4- triazol-1-yl)-3-buten-2-0l as a yellow gum
(2.4g, 60% . Trituration WW gave an off-white solid
whi ch was ' ] | H NVR (300MHz,

DO [err]): yl-4 -,,, J-2-hyd i-1-[1.2,4-triazol-1-yi]but
4.56(d, 1H), 1 30(d 2H) 5, 50(5,1H),

8(m2H), 7. ACm 1H), 7.82(s, 2H) ppm

NH,'HCO, F
10%Pd/C Telrahydrofuran

fEthanol Hsc/ \OCH3

A mixture of N,O-dimethyl-4-(2-[2,4-difluorophenyl}-2-hydroxy-1-
[1,2,4-triazol-1-yl}-3-buten-3-yl) benzene hydroxamic acid (0.9g,
2.2mmol - see Preparation 50), 10% palladium on charcoal (0.2g) and
ammonium formate (0.68g,11mmol) was suspended in a
tetrahydrofuran/ethanol (1:1, 40mi) solution and heated under reflux for'
3 hours. The cooled suspension was filtered through *Arbocel" and
the filtrate was concentrated under reduced pressure. The residue was
dissoived in ethyl acetate (50ml) and the solution was washed with
saturated sodium carbonate solution (20ml) and brine (20mi), then
dried (Na,S0,) and evaporated under reduced pressure. The residue
was purified by flash chromatography on silica by gradient elution with
dichloromethane followed by dichioromethane/methanol (39:1).
Fractions containing the desired product were combined and
evaporated under reduced pressure to yield the title compound (0.5g,
§5%) as a colourless foam.



(ii) The product frompart (i) (2.4g, 5.3mmol) was dissolved In
di oxane (30m ) and treated with dilute hydrochloride (2M 6.6n)

dropwi se. The mixture was stirred at roomtenperature for 3 hour s
before addition of hydrazine hydrate (98% 0.31 mnl, 6. 3mmol ) and
stirring was w@boyesssed at room tenperature over ni HREPISH270

sol vents were renoved under reduced pressure and t he residue
basified with sdAnal¥sisroxi de sol uti on befH8e bei ng extracted

wi th di chl or onetgangy.(2x50m) . The l-hed ic extracts were
dried (MySq err]) and evapor at ed un%’%ﬁbd.:l H,5.40; educ@ﬂggl'rj‘essure to give a

yel | ow gum The Ggldi,BNOpxeqitiresh C,60.57; ¢h8.82nt ogrNABats on silica by

gradient ellution with hexane/ et hyl acetate (1:3, 0:1) followed
by ethyl acetate/nethanol (9:1). Fractions containing the desired
product were conbi ned and evapor at ed under reduced pressure to

yield 2-(2, 4- di f1 uor ophenyl -3-&4- razol - 3-yl phenyl )-1-(1
,2,4-teiazol -1-yl)- 3- buteéﬁm : 9% as ayellow solid,
m p. 182-184[er .6 . 4-(800 ) ,

PCT/ EP96/ 02470 ' T :
H, 4. 39; N, 17 288 RENZONS JTVETOXg agla r]Oreqwres C, 64. 12
H, 4. 35; N,17.80 - PREPARATI ON 52
2-(2,4-Difluorophenyl)-3-(2-fluoro-4-[1-ethoxynethyl-1 .2.3-triazol -5-
yl ] phenyl)-1-(1 .2.4-triazol-1 -yl)-3-buten-2-ol

CO.H ) (coch,Dimethylformamide
ICH.Cl,
(il) HN{CH,)OCH,
MN(CH,CH,)o/CH,Cl

4-(2-[2,4-Difluorophenyil-2-hydroxy-1-[1,2,4-triazol-1-yi]-3-buten-3-
yl) benzoic acid (1.0g, 2.7mmol - see Preparation 25(i))was converted |
into the acid chioride using the method of Preparation 25 part (ii). This’
intermediate was dissolved in dry dichloromethane (40ml) and treated
with N,O-dimethylhydroxylamine hydrochlioride (0.31g, 3.0mmol). The
suspension was cooled to 0°C and treated with a solution of
triethylamine (0.75ml, 5.4mmol) in dry dichioromethane. The mixture
was allowed to warm to room temperature over 18 hours before being
evaporated to dryness under reduced pressure. The residue was
dissolved in ethyl acetate (100ml) and was washed with saturated
sodium carbonate solution {3x30mi) and brine (3x30mi). The organic
layer was dried (Na,SO,) and evaporated under reduced pressure. The
residue was flash chromatographed on silica by gradient elution with
dichloromethane followed by dichloromethane/methanol (24:1).



[err] WO 97/ 01552

PCT/ EP96/ 02470 -152- (i)

N. O Di met hyl - 2-f | uor o- 4-i odobenzanehydr oxam ¢ aci d The product was
prepared from 2-fl uoro-4-iodo-benzoic acid (EP- A- 0327190; and

N, O di net hy| hyolpmeagszani ne hydrochl oride b)hg a sim | B¢T to

Preparation 30, as a yellow oil, 122C (0. 5mHg), which
was charact eri s&EfagHong Rontaining the ﬁ%ﬁ’ﬂqﬁm?@@%—ﬁ"%‘%?“ dierr] =

3.44(s,3H), 3. 53(l§p3i'ﬂted ?mh&-treahﬁ:ed Fressure to/yibid fifb fitiElconip&irtd! ¢0.6gl)
ppm (1) (2 4 D| fl uo |=ohen 2-fluoro-4-i odophenyl ) et hanone
The title corrpo§ﬁ3ﬁ lﬁﬁl&- of part (i) by

a simlar net ho%%ﬁéﬁar at | on 20(i), as a colourless solid, mp.
81-82C. narysi s% Found: C, 44. 96;
H, 2. 28; Foupderr ] H err] F[ er rQ,ﬁQJﬂeqw He&67; C, 441,7!3,30 H 2. 14;

(i) 2-(2,4-D henyl 2- enone

The title conpoér?h#’&/a’gpgf'ggé% u5| SH’?Eé prtﬂﬁ@? of pat (%l) by

a simlar nethod to Preparation 20(ii), as a colourless oil, which

was characterl sed by NVR [err] H NVR (300MHz, CDCI[err]): 8 = =~
6.04 (s,1H), 6.15 (s, 1H), 6. 8- 6.95(m2H), 7.40(m 1H), 7.46(t,1
H, 7.51 (dd,1 H), 7.63(dd,1 H ppm PREPARATION 51

(2.4-1) N zol envl)- 2.4-triazol-1-y1)-3-

uten-2-

(Pnsp)zpdcrzﬂcum(cuzcua),l :
tetrahydrofuran (i) HCdioxan

(ii) HoNNH,

M A mixture of 2-(2,4-difluorophenyl)-3-(4-iodophenyi)-1-(1,2,4-
triazol-1-yl)-3-buten-2-0l (4.0g, 8.8mmol - see Preparation 20), 3,3-
diethyloxyprop-1-yne (1.52ml, 10.6mmol), copper(l)iodide (0.02g)
and bis(triphenylphosphine)paliadium dichioride (0.12g) In



(iv) 2(2.4-Dfluorophenyl)-2-(2-fluoro-4-iodobenzoyl)oxirane The

title conpound was prepared using the product of part (iii) by a
similar nethod to Preparation 20(iii), as a colourless oil, whi ch
was characterised by NVR [err]H-NWR (300MHZ, CDCl[err]): 8 =
3.30(d, 1H), woee(omsszH) 6.80(m 1H), 6.92(m 1 H), PETEPA4T, 3H) ,
7.57(dd,1 H ppm WO 97/01552_315¢0-

PCT/ EP96/ 02470 -153- (v)
2-(2.4-Difluorophenyl)-2(l-[2-fluoro-4-iodophenyl]ethenyl)oxiran

The title conpound wirdethyiamined40mi) and betratiytrotirad’ (13711) was\Stirredat  * by

a simlar nethod to Preparation 20 as a colourless oil,
whi ch was characteri 5%%'?‘&? ture for 18 hourg, fhe spixeptwere removederr|)

3.07(d, 1
Es err ]( o (6 83I(—l)rn luﬁgaiﬂ-é?h%cé(& re'_sﬁ)ﬁ% an gOH!le res:(dueSv.ls_vDas ﬁrﬁ&oﬁéﬂ i:e?;e?n

2- (2. 4-Di f | uor ophenyﬂ!cmomﬂhabﬁd5ﬂmlbmw (50mi).2 'metonganm layer was

b part by & o Sried 0MbE0) e wile: RS ol THE T Pooc

solid, mp. : resjdae vesJlasin chromatographed ton silied byyelitign with

LorrT VR (300We, Gk e Aeibng odpuifthg'1d aedrdd bfoductyoms 1505, 1
7.49(m 1 H), 7.81 (scomijined attl(evaporhtedounder reducedi pressure to yield 2-(2,4-
AR LR A NI TS E T PO A 2R
conpound was prepar etriazolicyR-3<buten2:ol asta yeliow gum (2.4g, 60%). Trituration
with cyclohexane gave an off-white solid which was
characterised by NMR.
JH-NMR _(300MHz, CDCl,): § = 1.28(t,6H), 3.67(q,2H), 3.83(q,2H),
4.56(d,1H), 4.94(d,1H), 5.18(s,1H), 5.30(d,2H), 5.50(s,1H), 6.6-6-
8(m,2H), 7.23(d,2H), 7.39(d,2H), 7.45(m,1H), 7.82(s,2H) ppm.

(i) The product from part (i) (2.4g, 5.3mmol) was dissolved in
dioxane (30ml) and treated with dilute hydrochlioride (2M, 6.6ml)
dropwise. The mixture was stirred at roorﬁ temperature for 3
hours before addition of hydrazine hydrate (98%, 0.31m|,
6.3mmol) and stirring was continued at room temperature
ovémlght. The solvents were removed under reduced pressure
and the residue basified with sodium hydroxide solution before
being extracted with dichloromethane (2x50mi). The combined
organic extracts were dried (MgSO,) and evaporated under
reduced pressure to give a yellow gum. The residue was flash

. chromatographed on silica by gradient ellution with hexane/ethyl
acetate (1:3, 0:1) followed by ethy!l acetate/methanol (9:1).
Fractions containing the desired product were combined and
evaporated under reduced pressure to yield 2-(2,4-
difluorophenyl)-3-(4-pyrazol-3-ylphenyl)-1-(1,2,4-triazot-1-yl)-3-
buten-2-ol (0.6g, 29%) as a yellow solid, m.p. 182-184°C.



by a simlar nmethod to Preparation 12, as a colourless oil, which

was characterised by NVR [err] HHNWR (300MHz, CDCl[err]): 8 =
1.21 (t,3H), 3.73(q,2H), 4.60(d,1 H, 5.08(d,1 H), 5.30(s,1 H,
5.36(s,1 H, 5.56(s,1 H, 5.65(s,2H), 6.6- 6.8(m2H), 7.10(t,|H)
7.3-7.6(m 3Hwoodnfssttd, 1 H), 7.73(s,1 H), 7.79(sk€ F&mm (s, 1H)
ppm WD 97/ 01552 ~151-

PCT/ EP96/ 02470 , * -154-

Preparations 53-58 Aq?hﬂﬂ%?ﬁ follomdng conpounds were prepared from
opheny

(2R)-2- (2, 4-difluor -3- (4-

H1,2,4-triazol-1-yl)-3-buten-2-o0l

where the (2RS) starddng.material
A

I odophenyl )-1-(1
except in the case of Preparation 59

tac eRimpEnd, WOERADD! gy,

substituted heterocy dy a simlar procedure to’Preparati
[err] VO 97/ B5E,NO requires  C,64.12; H,435;  N,17.80
PCT/ EP96/ 02470 . -155-
PREPARATION 52
2-(2 4-Diflu fluor ethyl-1.2 3-triazol-
nyi)-1- 4A-friazol-1-vi)- ten-2-ol

_ H *hc\N
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WO 97/01552 PCT/EPIG/02410

®

(i)

(iii)

(iv)

~152-
N.O-Dimethyl-2-fluoro-4-iogckenzenehvdroxamic acid
The product was prepared frcm 2-fluoro-4-iodo-benzoic acid
(EP-A-0327190) and N,O-dimethylhydroxylamine hydrochloride by
a similar method to Preparation 30, as a yellow oil, b.p. 120-
122°C (0.5mmHg), which was characterised by NMR.
IH-NMR (300MHz, CDCl,): § = 3.44(s,3H), 3.53(s,3H), 7.14(t,1H),
7.51(d,1H), 7.56(dd,1H) ppm.

-(2.4-Diflucroph I)-1-(2-fluoro-4-iodophenvi)ethanone
The title compound was prepared using the product of part (i) by

a similar method to Preparation 20(i), as a colourless solid, m.p.
81-82°C.

Analysis %

Found: C,44.96; H,2.28;
C,,H,F,;10 requires C,44.71; H,2.14;
-(2.4-Diflucrophenyl)-1-(2-fluoro-4-iodophenvyl)pr -en

The title compound was prepared using the product of part (i) by
a similar method to Preparation 20(ii), as a colourless oil, which
was characterised by NMR.

IH-NMR (300MHz, CDCl,): § = 6.04 (s,1H), 6.15 (s,1H), 6.8-
6.95(m,2H), 7.40(m,1H), 7.46(t,1H), 7.51(dd,1H), 7.63(dd,1H) ppm.

4-Di Q o {2-f iodobenzoyl)oxir:
The title compound was prepared using the product of part (iii)
by a similar method to Preparation 20(jii), as a colouriess olii,
which was characterised by NMR.
'H-NMR (300MHz, CDCL,): § = 3.30(d,1H), 3.38(d,1 H), 6.80(m,1H),
6.92(m,1H), 7.4-7.5(m,3H), 7.57(dd,1H) ppm.



[err] WO 97/ 01552

PCT/ EP96/ 02470 Preparation 54 - 156-

[err]H-NMR(300 MHz. CDCl[err])[err] =.1.41 (t, 3H), 4.16 (q, 2H), 4.63
(d,1H), 4.97 (d, 1H), 5.14 (s, 1H), 5.32 (d, 2H), 6.26 (s, 1H), 6.69-6.79
(m 2H) , 7-32wb(§7/oﬂdsﬂ, 7.38 (d, 2H), 7.47-7.55 (m 2H), 7.8pctmpdsnzhip 7. 84
(s, 1 Hp Preparation 55 1H NVR(300 MHz. CDCl[err]) [err]
=. 46 (d 3H) 1.48 (d, 3H), 4.53 (m 1i—%; 4.63 (d, 1H), 4.97 (d, 1H),
5.12 (s, 1H), 532(d 2H) , 622(s 73-6.79 (m 2H), 7.27-7.55 (m
6H), 7.81 (s,1H 34 3. _ g 6 i e
[e ]HNNR(300M¥2 ' irans
1H), 5.25 (s, 1H), ?mzﬁae ddihpoﬁnd&ra(eﬁprépé)redﬁlsmgQh&brbaucﬁb’b paﬂ M 7. 49
m 3 7.59-7.61

I(Drepa|r_|)at|on 58 n% Q'WN t&@@ﬁ&‘*ﬂﬁfi‘i’?&ﬁ%‘)’ﬁﬁ?“'ﬂsr&ﬁiﬁﬂﬂ H)
4.95 (d, 1 H, 5.11 (ﬁhiblﬂ'%as%hii‘aéﬁnse&"ﬁyml\lﬁlﬁs (57 1H, 5.60 (s, 2H),

6. 65- 6. 80 2 _ 82 (s, 1 H, 7.84 (s,
S oo 2 o T NMEL(BIOMHE, COCLY: § Pi3- ('e@n AU, DS A0S, 100 o 1 |
= 3.61 , 3 4.61 1

6. 7-6. 8(?m |2_|)I—|) 7 186§1§3'?'3é18ﬁ3‘(ﬂ? g?’{'“s'"i)z 0%7(“7% 3§Z$"{“’573"é€%‘(‘s
%H% ng 5 I I Pr epar at i on 60

- uoro =

-(1.2. 4-triazol - Py 45'6“"']

[err] yi-3-buten-2-ol

The title compound was prepared using the product of part by a
similar method to Preparation 20(v) as a colourless solid, m.p
136-138°C, which was characterised by NMR.

'H-NMR (300MHz, CDCL): & = 4.54(d,1H), 5.08(d,1H), 5.18(s,1H),
5.28(s,1H), 5.53(s,1H), 6.70(m,2H), 6.80(t,1H), 7.42(td,2H),
7.49(m,1H), 7.81(s,1H), 7.95(s,1H) ppm.

(vii) 2- ifluorophenyl)-3-(2- =4-[1-eth thyl-1.2.3-triazol-5-
The title compound was prepared using the product of pai't (vi)
by a similar method to Preparation 12, as a colourless oil, which _
was characterised by NMR.

JH-NMR (300MHz, CDCl,): 5 = 1.21(t,3H), 3.73(q,2H), 4.60(d,1H),
5.08(d,1H), 5.30(s,1H), 5.36(s,1H), 5.56(s,1H), 5.65(s,2H), 6.6-
6.8(m,2H), 7.10(t,1H), 7.3-7.6(m,3H), 7.64(td,1H), 7.73(s,1H),
7.79(s,1H), 7.98(s,1H) ppm.



The title conpound was prepared from 2-(2, 4-di fl uorophenyl)-3-(4-[1-nethyl -
2- phenyl t hi oi m dazol -5-yl ] phenyl)-1 -(1,2,4-triazol-1 -yl)-3-buten-2-o0ol, by
a simlar nethod to Exanple 35, as a colourless foam which was - .

characterised by’ H NVR spectroscopy. WO 97/ 01552

PVT/ EP96/ 024 W0 97/01552 -157- [ ewciitpobidd2¢a300
MHz. CDCl[err]) 8 = 3.68 (s, 3H), 4.54 (d, 1 H), 496(d, 1 H, 5. 31 (s,
1H), 5.34 (s, 1-H, 6.7- 6.85 (m 2H), 7. 12|5(4§ 7.28 (s, 1-H), 7.34
(d, 2H), 7.40 (d, 2H), 7.54 (m 1H), 7.55 (s 7.85 (s, 1H), 7.88 (s,
1H) ppm %r aration 61

(2R 3S/2S.3R)-2- (2. 4-di fl uor ophenyl ) - 3=(5- nyl net hvl - 4-
pvrazol vl | pvridin-2-vl)-1-(1.2. 4- trlazol--yl)butan 2- ol [err]

The ti t| e conpoufitievieliowing pempduridsowers grepamed front (2 hmdmyémeh@w—e and

2R3/283 r en bro r|d n- 2- 1
( ,2,4-triazol Lﬁdéﬂ%ﬁgﬂ?—éfﬁ% ?qu'%ﬁ%_"éy' % Pﬁ%?Ptt"bﬂBb)&?ﬁ °g 82, to give
the title orfrepadtion 58 wierethd EHS) St ntifg nfﬁtéhal W&%ﬁé@&bﬁ&rﬂ\é:appropnate 1-
substituted heterocycie by a similar procedure to Preparation 12.

/=1

: N
BetznCl/Pa(Prhy) XA




Anal ysi s % Found: C, 73.44; H 5.25; N, 13.13

Cerr]Herr]Flerr]Nerr]O requires: C, 73.34; H 5.05; N, 13.16
WO 97/ 01552

PCT/ EP96/ 02470 -158

Preparati on 6WO0 97/01552 PCT/EP96/02470
(2R 3S/2S. 3R)-2- (2, 4-Di fl uorophenvl - 3- (5 Jgaopvrid-2-vl)-1 -(1
.2.4-triazol-1 -VvA- but an- 2- ol [err F

F ) A solution of 2-(1 -bronoethyl)-5-bronopyridine (1.32 g, 5 nmol)

and 2- (1,2,4-triazol-1-yl)-2",4"-dffl uoroacet ophenone (1.1 1 g, 5 nmol)
in THF (12 m) was added dropw se to a suspension of zinc (0.85 g, 13
mmol) in THF (8 m) at room tenperature under a nitrogen atnosphere.
lodine (0.25 g, 1 mml) was added in one portion, resulting in an

exot herm c reaction which was not noderated. After the reaction m xture

had returne dmwmﬁmﬁﬁ H%
acetic acidj(1 m) an at &l ( ml) . gft hyl effates ®|(3Q:m ) ard li gl
et hyl ene-di gm netgt rac\éﬁ%%aci dil-s@iumsat{(3 z g, &0 nmol )séwe e
added and tHe orog | ayBiTisep@r ajed Z dr | ed MySON S84nd £ evapdr at&d | n
vacuo. The ret—wers pu}iéi ed.-% col ehr-orgt odF aphy (FlLika
.gel, elutin i @FhexR) t @ Ve, er ,.Iﬁ'-tur_@t'g on Wit IB‘@ pt hy|
ether, the %@3 Fjilas i sl (LB go & % ,| mpEL5s-
161[err]C. ung:g .81~H, 48.85; @B 4 B err T er@1Br F dr] r
requires C j49.908 = H 3.69; 3. 68 % rarT3r r [§HAIVR( 00 e
CDCl[err] [drr]=Is08 (|d, 03@“; 05, 4.8 ABgsys;tema 2I§ppm 'g
[&] < = 0O 1~ et
=~ O gg 2 8 g | =g 8 5
e 5 o S | wa § 5
- o] o] o Q Q o) a
S 2o = = 2 2| 2 2
8 E o= I S I I [T T =
S5 e = - | £ | £ 3
= § 8 3 5 8 8 5
() () o ($) 'e) $) S
8 o aq:of © <
- 9 ' ' ' ~ ' '
&= ' '
e el =| =| =| g| & £
g el °1 °] °f &f & £
o /S € 1 r /z\ﬁ e SRy g
- &— /7 /X 5. :
2 87; Lz _ >—= _ E—B)gz =>’|= /z§= E__k)§’
o z 1
I= );z )9'
-t
2 .
'Es' .
5 | 8| 3| 8| 8| | 8 2
o
o




Further elution of the above colum with 2:1 Et OAc: hexane gave the m nor
(2R, 3R/ 2S, 3S) di astereoi sonmer which crystallised on standing (0.22 g, 11
%9, mp. 82-83[err]C. Found: C, 49.96; H 3.54; N, 13.70;

Cerr]H err]BrF2NAO requires C, 49.90; H, 3.69; N, 13.69 % Parti al
[err] H NVR(30@gvdrss2CDCl [err]) 8 = 1.50 (d, 3H); 4.66, 4. 80 PCAEPSSMHTEM
2H) ppm WD 97/ 01552 ' '

PCT/ EP96/ 02470  Preparation 54 - =156~ - - 159-
Preparation 63

(2R 3S)-2-12. 4 OH-NMR(308 Milze COCI)E =t 4#ritoSH), ok 16 (4, 2H), 4.63 £d,4tH); 48748, 1- yI )

- but an-
(2R 35/ 25, 3B ’("2(54153{ -4 ééo%&k‘éh@?? (sﬁ("@ %ﬁér%fmdﬂél 132 (g, 2H), 7.88 (d,

, 2, 4-tri azoﬁH)lM7)-7J53t(ngﬁoZ8( {&18p.7.84 (saH)ppms treated with a sol ution
of (-)*-3- Brono hor.- 8-sul phoni c acid [generated fromthe anmoni um sal t
- (24.0g, 73mmol) nt of an ethanolic (250m ) suspension with

th tic HC f oy f I t d
et hanoti ¢ Hn%%@dm-ligbtm]ggmud(aeanmqw ,gxggméﬁ%m iHpadgtirre

overni ght at rod atur m xture was fil evapdr at ed
under reducts 1H),e687 (k. 1HJh8. 124s, tH)e S\82ddd2H) GL.22:($, i H),B.23-6(R9 ((§@H), and

ol i d was ober 2eva (e MA@ Oy dadey BABPB 21 [sed twi ce from acetone to
give (2R 39) - 2- (Prefiafatibn geopheny| ) 3-(5- bromopyrid-2-yl)-1
(1445 e opt euMAGRSME Bt 8556, S CERUL 36 487 BAD. S75p o
ggg't gts '67‘ hg)s( ‘(lj1 ﬂg %%{Eggfﬁfse.éé &, THYTE.94 6777 [, SH 714207 Mo, 8HJ1Y.50-7.61 (m,
2H), 7.81 (s, 1H), 7.83 (s, 1H), 7.92 (s, 1H)ppm.
Preparation 58
TH-NMR(300 MHz. CDCls) & =.4.60 (d, 1H), 4.85 (d, 1H), 5.11 (s, 1H), 5.34 (s,
1H), 5.38 (s, 1H), 5.60 (s, 2H), 6.65-6.80 (m, 2H), 7.14 (m 1H), 7.3-7.55 (m, 9H),
7.82 (s, 1H), 7.84 (s, 1H)ppm.
Preparation 59
'H-NMR(300 MHz. CDCla) 8 =3.61 (s, 3H), 4.61 (d, 1H), 4.96 (d, 1H), 5.12 (s,
1H), 5.30 (s, 2H), 6.7-6.8 (m, 2H), 7.18-7.4 (m, 10H), 7.50 (q, 1H), 7,79 (s, 1H), 7.83
(s, 1H)ppm.

Preparation 60

The title compound was prepared from 2-(2,4-difluorophenyl)-3-(4-[1-methyl-
2-phenyithicimidazol-5-yljphenyl)-1-(1,2,4-triazol-1-yl)-3-buten-2-ol, by a similar
method to Example 35, as a colourless foam, which was characterised by 'H-NMR
spectroscopy.



The solid was suspended in water (100m ), basified with saturated sodi um
carbonate solution and extracted with ethyl acetate (3XIOOm ). The conbi ned
organi c extracts were washed with brine (3X50m ), dried (Na2SO4) and
evaporated to give a colourless oil. The oil was dissolved in ether and
evapor ated t ¥@WMSRhe title conpound as -a foam (4. 239, 56%%@%’8 tical
yield). Analysis % Found: ~157- 49.61; H 3.28; N,

13. 46 el HiNIB3GEMFRNCDOL) dor BiG8(s, 3H), 854464 IbD. 4-961;1 o), 8311, HY),
Yoo, V10874 (s, 1H), 6.7- 6.85 (m, 2H), 712 (s, 1), 128 (b 7:34 (6 24, 786, 2R/ 02470

ron
2-(1- Bronqes41gh)ﬂ5),l7r55@pyﬁymw(s 1H),788 (s, 1H)ppm. [err] A sol ution
of 2-ethyl ronopyridine (1.86 g, 10 mml ), N-bronosuccininm de (1.78 g,

10 mmol ) in 1, 2-dichloroethane (20 m) was brought to reflux before the
addi tion of azol sobutyronitrile (Al BNprgbdfhtige)gi The sol ution was then:
refluxed for a further two hours m‘suspensmn was filtered and
evaporated i n (2R.38/2@5.Rn2(Pi4 [ODhE b emifimelpvidhy (silica gel,

el uting widBhi LnGRAYE the desired product as a
pal e yel | OW 217 Slux ] 00 MHz. CDCl[err]) d = 2.05
(d, 3H); 5.20 (q, 1H) 735(d 1H) 78(d 1H); 8.6 (d, 1H) ppm
Preparati on 65 2- Et hyl - 5- br onopyri di ne

[err] A solution of ethyl magneg brom de in ether (100 mM, 3M 0.3

nol ) was added dropw se tQ,a coI d err] C) solution of anhydrous zinc
chloride (40.9 g, 0 3

th;)‘lm

The title compound was prepared from 4-bromo-1-triphenylmethylpyrazole and
(2R,38/2S,3R)-2-(2,4-difluorophenyl)-3-(5-bromopyridin-2-yl)-1-(1,2,4-triazol-1-
yl)butan-2-ol using a similar method to Example 82, to give the title compound as a
colouriess solid, m.p. 208-209°C,

Ané!ysis %
Found: C, 73.44; H, 5.25; N, 18.13
CaoH32F2N&0. requires: C, 73.34; H, 5.05; N, 13.16



mol) in THF (500 m) under nitrogen. After stirring for one hour at 0CC

t et raki s(tai phenyl phosphi ne) -pal |l adium (0) (1.0 g, 0.87 nmmol) was added

fol | oned by a solution of 2,5-dibronmopyridine (50 g, 0.21 nol) in THF
(200 mM). The resulting yell ow suspension was stirred at roomtenperature
overni ght, qwoneteask2 by the addition of water (200 ml) andcciyrrasedmpor at ed
I n vacua. The residue was treated with a suspensi on of

et hyl enedi am netetraacetic acid (200 g) ijygwater (1000 m) and

di chl oromet hane (500 ml). The organic |ayer was separated and t he agueous
| ayer again extract ed W|th di chl oronﬂm@m m). The conbi ned

extracts were 1, [£ohdue
distilled (123X2aT i

col ourl ess oH__td_'\QB;B g, 76 9 . WO 97/01552

PCT/ EP96/ 02470 - 16#

[ err] H NMR(300 : [err])[err] = 1,30 (t Iig (& 7.10 (d
1H; 77 (dd, I\@z §6(d 1 320 (] ~

Preoarat| on 66 N F Br N S@aﬁ? ;
@ ound was kg epared by g'HFm | ar
0

[err] The title
Preparation 26 as a | ourless oif},, b.p. 100C @15mHg (Kuy&l rohr), which

was characterised byF[err]H-Nl\/R spectroscopy. [err]H NVR(360 MHz.

(7:D5C18[ (e;nr p |[_|)er ] _1A %glu{mn o? |3)(1- Bm%%e{hyl)-s-g?omopynéme &;‘p g.g &Hggmgﬁggm(:l 2. 2

(2R 35/ 2S. 3R) - M—tﬁaﬂﬂfi W&W&r&a&’et&&énbhé (q-'@'l YIBhMbIy iH PRETYS My -

pyridin-5-vl) - 4-tffazol-1 =vl) but an- 2
was added dropwuse toa suspenslon of zinc (0.85 g, 13 mmol) in THF (8 ml) at

room temperature under a nitrogen atmosphere. lodine (0.25 g, 1 mmol) was
added in one portion, resulting in an exothermic reaction which was not
moderated. After the reaction mixture had returned to room temperature it was
quenched by the addition of acetic acid (1 ml) and water (10 mi). Ethyl acetate
(30 mi) and solid ethylene-diaminetetraacetic acid di-sodium salt (3.72 g, 10
mmol) were added and the organic layer separated, dried (MgSO,) and
evaporated in vacuo. The crude produét was purified by column chromatography
(silica gel, eluting with 1:1 EtOAc:hexane) to give, after trituration with diethyl
ether, the desired (2R,35/2S,3R) diastersoisomer (0.62 g, 31 %), m.p. 158-
161°C. Found : C, 49.81; H, 3.55; N, 13.45; C47HsBrF2N4O requires C, 49.90;
H, 3.69; N, 13.69 %.

Partial "H-NMR(300 MHz. CDCla) & = 1.08 (d, 3H); 4.05, 4.78 (AB system,
2H)ppm.

Further elution of the above column with 2:1 EtOAc:hexane gave the minor
(2R,3R/2S,39) diastereoisomer which crystallised on standing (0.22 g, 11 %),
m.p. 82-83°C. Found: C, 49.96; H, 3.54; N, 13.70; C7H1sBrF2N4O requires C,
48.90; H, 3.69; N, 13.69 %.

Partial 'H-NMR(300 MHz. CDCls) § = 1.50 (d, 3H); 4.66, 4.80 (AB system,
2H)ppm.
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PCT/ EP96/ 0247

1- (2- Chl or opyro4gj n- 5-yl ) - 2- (2 4-di f| uor oohenyl ) prop- 2- enone The

title conpound was prepared fromthe product of Preparation 22 part (ii) by
a simlar nmethod to that described in Preparation 20(ii), as a colourless
solid, mp. 111-112[err]C, which wassgHarssteri sed by [err] H NWVR
spectroscopy. [err] HgNVR(300 MHz. CDC mr]) [err] =5. %@ (s, 1H), 6.20 (s,

1), 6.80 (ny=). 80 (m 14,

(41) 3a,c04

A solution of (2R,35/2S,3R)-2-(2,4-Difluorophenyl)-3-(5-bromopyrid-2-yl)-1-
(1,2,4-triazol-1-yl)-butan-2-ol (15.0g, 37mmol) was treated with a solution of (-)-3-
Bromocamphor-8-sulphonic acid [generated from the ammonium salt (24.0g,
73mmol) by treatment of an ethanolic (250ml) suspension with ethanolic HCI
followed by filtration of the insoluble material] and stirred overnight at room
temperature. The mixture was filtered and evaporated under reduced pressure.
The residue was dissolved in acetone (60ml) and stirred ovemight at room
temperature to yield a colourless suspensidn. The solid was collected by filtration
and recrystallised twice from acetone to give (2R,3S)-2-(2,4-Diftuorophenyl)-3-(5-
bromopyrid-2-y1)-1-(1,2,4-triazol-1-yl)-butan-2-ol, (-)-3-Bromocamphor-8-sulphonate
salt (14.4g). The optical purity of the product was assessed as 92%ee by hplc
analysis using a Chiralcei™ OD column by elution with ethyl acstate/hexane (20:80)..

The solid was suspended in water (100ml), basified with saturated sodium
carbonate solution and extracted with ethyl acetate (3X100ml). The combined
organic extracts were washed with brine (3X50ml), dried (NaxSO,) and evaporated
1o give a colourless oil. The oil was dissoived in ether and evaporated to give the
title compound as a foam (4.23g, 56% of theoretical yield).

Analysis %
Found: C, 49.61; H, 3.28; N, 13.46
C17H15BrF2N4O. requires: C, 49.90; H, 3.69; N, 13.69



7.40 (q, 1 H), 7.45 (d, 1H), 8.10 (dd, 1H), 8.80 (s, 1Hppm (ii)

2- (2-Chl orovyridi n-5-carbonyl)-2-(2. 4-di fl uorophenvl ) oxi rane The
title conpound was prepared fromthe product of part (i) by a simlar
method to that described in Preparation 20(iii), as a yellow oil, which was

char act eri sedwbw7/618%2NVR spectroscopy. [err] H NVR(300 MHz. Cfﬂ'l{mmmyo =
3.25 (d, 1H), 3.40 (d, 1 H), 6.80 (m g 6.95 (m 1 H), 7.40 (d, 1 H,
7.45 (q, 1H), 8.25 (dd, 1 H), 9.00 ( y

2-(2-Chl oropvridin-5-yl)ethenvl
tite compound was prepared fro

.| ) oxi rane The

picame +) by a simlar
method to that described in Preparation 20(Iv) as a yeldow oil, which was
characterised by [err] H NWR ¢t r oscoBN [erg] H-N VHz . CDCI[err] 8 =
3.15 (g, 2H), 5.50 (d, 2H), NO(mcyE@% cpPo (7¥ , 7.25 (d, 1 H),
7.40 (%4, 1 H), 7.70 (d, 1 g 8.40 (s ppm  (day)

(2R. 35/ 2S. 3R) - 2- (& sélufibr bnen:sthylembfo)mﬂ:yﬁamer(ﬂ escgmodnmoﬁ, Nlb\‘orhoédcclnimlde

P
i fom the- pr odull-7B8: J Mo i 1 Syichiorosthahs 20 ik es Rk eiee brbEa e,
Prepar ati on 20@dditioR of azﬁeémuyﬂoﬁmewlan; (B0 ng). ﬂrﬁelsomﬁﬁ,wasvmeﬁ Peiiikad for

characterised by 1H NVR spectroscop [err] é err])
=4.60 (d, 1H), aerUbef(tuIOmLUs '5"1%5°Q|§d smen@mmaq terem;md esam;a dsio (m
i::')') ; 38 Eg }ﬁg:uo 7Pﬂl@fl&?o? Hj%olu?nr?&xrﬁﬂﬁtog&ﬁhy (ngg gEP eluﬁnbumthq $5 (s,
(2R 35S/ 2S. 3R) @@bmnﬁhanem%nmgveahe desitadpesuctrast palp-yellow dil (2.12.91 -
triazol -l - ngayt en- 2- ol WO 97/ 01552 _
PCT/ EP96/ 02470 -163- A sol ution of
(2R, 35/ 2S, 3R) - 2HMMB(I0G Miiz: ORIl 3 205((d, 2H); 5:200(gs 1H);(7-36 (d, 11H); 7.61d,

trzejt tmrji azol - 11]_”! és?d,b%%Bn? ol (1 0.27g, 28mml) in nethanol (20nl) was

Preparation 65
2-Ethyl_-5-bromop_yridine

Hnr EtMgBr/ZaCly | Q8
\N P d(PPh3)4 G N
A solution of ethyimagnesium bromide in ether (100 mi, 3M, 0.3 mol) was

added dropwise to a cold (5°C) solution of anhydrous zinc chloride (40.9 g, 0.3
mol) in THF (500 ml) under nitrogen. After stirring for one hour at 0°C,
tetrakis(triphenylphosphine)-palladium (0) (1.0 g, 0.87 mmol) was added followed
by a solution of 2,5-dibromopyridina (50 g, 0.21 mol) in THF (200 ml). The
resulting yellow suspension was stirred at room temperature overnight, quenched
by the addition of water (200 ml) and then evaporated in vacuo. The residue was
treated with a suspension of ethylenadiaminetetraacetic acid (200 g) in water
(1000 ml) and dichloromethane (500 ml). The organic layer was separated and

- the aqueous layer again extracted with dichloromethane (500 ml). The combined
extracts were dried (MgSOy,), solvent evaporated in vacuo, and the residue
distilled (123-124°C, 60 mmHg) to give the required product as a colourless oil
(28.8 g, 76 %). |



with a solution of sodium nethoxide [from sodium (1.3g, 56mmol) and

nmet hanol (30m )] and the solution heated under reflux for 18 hours.

Addi ti onal batches of sodi um et hoxi de solution (from 2x 3.25g 0. 28nol
total of sodium were added over 4 days at reflux. The mi xture was diluted
wi th water (l®@vhpisand evaporated under reduced pressure. TRCTERIH® \as
partitioned bet ween vvater (100mM ) and di efi6br onet hane (100m ). The organic
phase was was NN Miiz. QOIS § = 180 GBHNES0E, 8HY % \tish et (ddier
reduced press Jhe residue was chromat ographed on silica by

gradi ent el ut ﬁ&ﬁ &6 (H at"tﬂﬂ"&r ormet hane/ nethanol (1 00:0->98:2). Fractions

containing the desired product were c evapor at ed under reduced
pressure to give yellow oil (10. 159W| ch was characterised
by [err] H NVR spectroscopy as a 93: uct: starti ng material .
"H-NVR(300 MH#z. CDCl[err]) 8 = 3.90 (s, 3H, 5.00 (d, 1 H),

5.27 (s, 1 H, 5.30 (d, 2H), §.60 (d, 1 H)6. 65 80(m 2H) 7.45 (q, 1 H),
7.55 (dd, 1 H), 7.80 (s, 1 HLe_7. 85n,(cs,ccﬁ,c&|) 05 (d, 1 Hppm  (vi)

(2R 35/ 2S. 3R) - 2(24Df|uo@ yridin-5-yl)-1-(1.2. 4-
triazol -yl)butan-2-ol he ‘bF‘Eﬂ’é’-"GE’r?po was prepar ed fromthe

product of paThe (itie cbrnpauﬁd WiasPreparel & d similBpnectRiito earbfior 2648l 1, as
a col ourl ess sol |3 N\/gAf QGBMC whi ¢ &”PFS characterise Egéierr H NVR
spect r oscopy. CPiayress olhRE: 38 1@3@"{93 frabir) which wag cha ed®y30 (q,
1H), 3.85 (d, 1 2H) ,
6.80 (d, 1H). .MR%&’,%ET?%% ,°@'W%%i‘:ﬂémgghﬁm%%@s%@ 2%,
8.20 (d, 1H) pps (s, 2Hj i6)33 (t, 1H), 7.58 ()m, 2H)ppm.

(2R 3S/2S.3R)-2-(2.4-Di fl uoroohenyl p,%Fé?a-ﬂay.%oxypyri din-5-yl)-1-(1.2. 4-
triazol-1 -yl)butan-2-ol A's -

(2R, 3S/ 2S, 3R) - 2- ( 2 {2B35/23,8RH2 f;.. praphenull-Sc(@striffudrdmaths
1-(1,2,4-triazol -1-yl) but ag. &b 5% E_gect!hanol (50M ) was
treated with dilute hydroc - m xture was heat ed
under reflux for 84hours. §The mi xture was evgporated under red
and the residue
PCT/ EP96/ 02470

ed pressure

]




-164- triturated with water to yield the title conpound as a
colourless solid (4.05, 60%, mp. 213-214[err]C, which was
characterised by [err]H NVR spectroscopy. [err] H NVMR(300 MHz. DMSO)
[err] = 0.90 (d, 3H, 3.30 (q, 1 H, 4.10 (d, 1 H), 4.80 (d, 1 H, 4

5.55 (s, 1H) ,wo9301s6zl, 1 H), 6.85 (m 1H), 7.10 (m 1H), 7.PCI/ERP6/024M, 6 7.25

(d, 1H), 7.45 ~ (dd, 1H) 7.60 (s Ggd. 8.15 (s, 1H), 11.50 (br.s,
1H) ppm {
(2R 3S/2S. 3I-‘8 2- phonyl oxy-

pyridin-5-yl)-1- '(I'he tifle ¢ompoand vas prgpa)reduframmecproduct of Preparation 22 par (ipnsi on

1) 112, Py el et e RS0 len &l b 4K A SoPimks sofd o v

treated witH11-412°C, wnnhwmmmwwnmwmc (2 14m, 11 .6nmol)

at o[e¥r]C. ,The el | ow sol uti on was irred C for O. 25 hours and
al | oweg to @Mé@%ﬂ&%&ﬁﬁ@5 (s, TH), Gé%ﬁn“@hﬁ 80/(m,iH)( 8881 (m, idd,

dded dt hi th 50m d
saturated gy ot BRI IHCRIB A8 Baw ey poekE " O T e hase v

dried (Ngsq err]) and evaporated under reduced pressure. The
resi due was &hr ogs rahed. gr @ ti.on Wi th

di chl oromatl( ne/ =€ : &Nt ai ning t he
fleSI red prrndtmé cmmummmﬂbﬁéd fmme{maght gﬂdﬂt g; B{i‘ﬁ%ﬁﬁitléi* essure
0 give ac S i C riturated w ether to give
the title c&éﬁ ?ﬁ@fQE%PPQ'QBWOE%%" asaye oW, ofl, WaR[err] C,

whi ch was clzhaactstised 'PD‘NW F] ectroscopy [ err] H NMR(300

VHz . CDC1[err err]= 4.80 (d,

it sé% 251, TH1, 340, 116,80 (misa .98, 74074
(s, 1H), 7. 776%6&1 1)) 7.48 (4, 1), 8.25 (a8, Fh), 0o (sP1Afpphd!: 17 PP

Preparation 6

- met hyl pvrazol - 5- yI-trlnethyIstannane [err] Butylllthlun1(2 S5M
I n hexane, 3 75 ) .

1- met hyl pyr 38b| e 2p2elo 7§ g P

a sol uti Cl'heQilefbbh%Qhﬂ waatdwﬂ:a?réammtae(ﬂo&iﬂ of aén ‘@i)fﬂ?)a siﬁﬁlaadded

dropwi se and t al | oped_t rmto roomtenperature. The
mi XItO ure Wwas wg g,t%m‘:lgm@pdliln Sreparatuon 20(:v), as ayellow on? which was

characterised by 'H-NMR spectroscopy.

'H-NMR(300 MHz, CDCls} § = 3.15 (g, 2H), 5.50 (d, 2H), 6.70 {m, 1H), 6.90 (m, 1H),
7.25 (d, 1H), 7.40 (q, 1H), 7.70 (d, 1H), 8.40 (s, 1H)ppm.

1- I -3-buten-2-ol
The title compound was prepared from the product of part (jii) by a similar
method to that described in Preparation 20{v), as a colouriess solid m.p.116-119°C,
which was characterised by 'H-NMR spectroscopy.
1H-NMR@OO MHz. CDCl3) 3 = 4.60 (d, 1H), 5.00 (d, 1H), 6.35 (s, 1H), 5.40 (d, 2H),
6.65-6.80 (m, 2H), 7.20 (d, 1H), 7.40 (q, 1H), 7.60 (dd, 1H), 7.80 (s, 1H), 7.85 (s,
. 1H), 8.20 (s, 1H)ppm.

triazol-1-vi)-3-buten-2-ol



WD 97/ 01552 -

PCT/ EP96/ 02470 -165- reduced pressure
and the residue partitioned between ether (50m ) and water (50m ). The
ether layer was dried (MySO4) and evaporated to yield the title conmpound as
col ourl ess omwo¢M1883, quantitative), which was charact eri scRCUEPIHBIMTY H NVR
spectroscopy. [err] HHNMR(300 WHz, CDGHe3-<+]) 8 = 0.35 (s, 9H), 3.95 (s,
gr_l)e ; a?a? |o o §1 S 59 1H) sglulﬁ%z' @%55@’5@ '3R)-2-(2,4-Difluorophenyl)-3-(2-chloropyridin-5-yl)-1-

N- et hy| - 4- [(2,344rinzei-1 tyl)c3-butenr@-ol (10.27gd28mmol)-Ip methanal {20mip was treatachut -

Coot hi ooy andlE £ BOEYERGEEGHAR methoxide Hrfh'sbdum (1,99, BBmdiolf BRI,
Nl- ant P\)z/lo ldfh{rﬁem??dl(aﬂrhl)].znddhbsowtibn hea;eewrmdpr ﬁef[uﬁ far 18 hurmérsz @dditionk] but - 3-
>F/>r Eap:r at |yony t"‘li?é H@Wgw@mﬁ@&n @'Pr'bg?‘ é@?’ Wﬁ@?ﬁ&ﬂfgw %YJH’?) WeR

m xtures wasadtiRdiovdr 40a9s at Fefiukl The ikitive as dilGted Witholftbe oo&u ess under
reduced pressure. The residue ., was par tloggd bet weep, et ¥ cet ate

(150n ) and %‘@PH@?@H“Q%FP Heed RressiRa Tbe residue Was pagiioned LTS
phase was exg D@lf\r?;’éﬁ] l&ﬁloﬂﬂ% b@ﬁﬂ (mrham&%hhé’é‘ﬂﬂs%shed with water
di chl or onet han anol

é he organi c extracts were conbi ne
washed with (Pmiedied MySQeane evaporatad under reduesd presgifeat ed under Feduced

glrﬁts;sg:]ew th di ﬂéoromet %em?@g%?gﬁﬁwakbtre WE* ?glngnt

cont ai ni ng tdiehidmenethane/mettians! (160:0—x9812). Fractiond wnﬁqunngttmcﬂeshédmro&dﬂced

pressure to give a colourless ojl i ch, wa trlturated with ether to give
the title co‘gﬁ'&ﬁﬂﬂn ‘gag%ﬁY%P‘{’éteﬂg}'" S%duc pessyreto givg yaliowcol I aﬁr@ﬂ » Was

h t
(C::chi:lr Eig ; (ra]r ') [Sgﬁk{:e%h‘f ta{tﬁéyvhicﬂ QIW NMH ﬁa ’ W%é\%@?d? mllxtl_gre of

(d, 1H), 4m0(i§cts:t_@wn9mqew 1H) 6.5 (m 2H) 7.2 (m 2H), 7.3 (d, 2H)

7.4 (s, 1 Hyw.avRdeib MH2eDShYs L ¥ad s, 3H), 4.80 f, 4B, S.00 &) 49527 (s, 1H),
5.30 (d, 2H), 6.60 (d, 1H)6.65-6.80 (m, 2H), 7.45 (q, 1H), 7.55 (dd, 1H), 7.80 (s, 1H),
7.85 (s, 1H), 8.05 (d, 1H)ppm.

(vi) (2R.3S/2S.3R)-2-(2.4-Difiucrophenyl)-3-{2-meth ridin-5-vi)-1-(1.2.4-
I-1-vi)butan-2-ol _

The title compound was prepared from the product of part (v) by a similar
method to that described in Example 1, as a colourless solid m.p.94-86°C, which
was characterised by *H-NMR spectroscopy.

'H-NMR(300 MHz, CDCls) 3 = 1.10 (d, 3H), 3.30 (g, 1H), 3.85 (d, 1H), 3.95 (s, 3H),
4.80 (d, 1H), 4.90 (s, 1H), 6.70 (m, 2H), 6.80 (d, 1H), 7.45 (q, 1H), 7.74 (s, 1H), 7.76
(s, 1H), 7.85 (dd, 1H), 8.20 (d, 1H)ppm.

(vii)
triazol-1-vi)butan-2-ol

A solution of (2R,35/2S,3R)-2-(2,4-Difiuorophenyl)-3-(2-methoxypyridin-5-yl)-
1-(1,2,4-trlazol-1-yi)butan-2-ol (7.06g, 19.6mmol) in ethanol (50ml) was treated with
dilute hydrochloric acid (2M, 20ml) and the mixture was heated under reflux for
84hours. The mixture was evaporated under reduced pressure and the residue




WD 97/ 01552 PCT/ EP96/ 02470

- 166- Preparation 70

(2R 3S)-2-(2.4-Difluorophenyl)-3-(4-[3-methyl-5-trinethylsilylpyrazol -4-
vl | phenyl)-1-(1 .2.4-triazol -1-yl) butan-2-ol [err] (1)
(2R E 2)-2- @ﬂ)m@ urophenyl) 3-(4-[2-cvano-1 -propenyl ] micimgrogozi7o
-(1.2.4- triazol-1 -yl)-3-buten-2-ol A suspensi on of

(2.2 auffenﬁ@@wv»gw%mwg%&éﬁﬁ b & Kok SIRFRIS 60 ot o

(0.050), 11 mpIBASRI4TC, Whicbrgs chatasteridad by 44-NMR Isppétroscbpye (0. 149) in
and the i xR sboNiRa DR S bro @ oHh AL et ol i il U8, of
ours * The e b AT A0R S 88, I, 7 O o T A TR I A

was partiti (dedHet.aRés 1é'l)h§'-l15d&,e‘thb)t 61(5@(1131‘;. Hippeat ur at ed sodi um
bi carbbnate (20m ). The organic phase was washed with brine (30m), dried

(Na[err] SO4), and evaporated under reduced pressure. The residue was
chr ormat ogr apiiid 382 Difworopheiny)-3 (P-tiflubromethylsulphonvioxy-
idin-5-y}-1-(1,2 = utan-2-ol '

A suspension.of (2R,35/2S,3R)-2-(2 4-Dlﬂuorophenyl)-s-(z-hydroxypyndin-s-
yi)-1-(1,2,4-triazol-1-yl)butan-2-ol (2.0g, 5.8mmol) in pyridine {(15ml) was treated with
triﬂuoromethanesulbhonic anhydrii:le (2.14ml, 11.6mmol) at 0°C. The yellow solution
was stirred at 0°C for 0.25 hours and allowed to warm to room temperature
overnight. Water (10ml) was added and the mixture partitioned between
dichloromethane (50ml) and saturated aqueous sodium carbonate solution; the
organic phase was dried (MgSO4) and evaporated under reduced pressure.

The residue was chromatographed on silica by gradient elution with
dichloromethane/ methanol (100:0—98:2). Pure fractions containing the desired
product were combined and evaporated under reduced presSure to give a colourless
oil, which was triturated with ether to give the title compound as a solid (0.71g, 26%),
m.p. 172-173°C, which was characterised by 'H-NMR spectroscopy.

H-NMR(300 MHz, CDCls) 5 = 1.15 (d, 3H), 3.40 (g, 1H), 3.80 (d, 1H), 4.80 (d, 1H),
5.10 (s, 1H), 6.80 (m, 2H), 7.20 (d, 1H), 7.45 (q. 1H), 774(s 1H), 7.76 (s, 1H), 8.15
(dd, 1H), 8.40 (d, 1H)ppm.

Preparation 68
1-methyl ol-5-yi-trimethyistannane
= I
n,n () BuLi/THF u-,n sn(cx,),

y \ /) cmgammer NS

Butyllithium (2.5M in hexane, 9.75ml, 24.4mmol) was added to a stirred solution of
- 1-methylpyrazole (2.0g. 24.4mmol) in THF (30ml) at -78°C. After 0.15 hours, a

solution of chlorotrimethylstannane (4.85g, 24.4mmol) was added dropwise and the

mixture allowed to warm to room temperature. The mixture was evaporated under



di chl or onet hane/- nmet hanol (982->92:8). Pure fractions containing the
desired product were conbi ned and evaporated under reduced pressure to give
a colourless solid, (1.3g, 75%, which was characterised by nass
spectroscopy, mz =393 (i)

(2R) - 2- (2, 4- WOIUMFBpheny) - 3- (4- [ 3- net hyl -5-tri met hyl si | yl pRrEEI0%N,| phheny
). 1-(1 .2.4-triazol-l-yl)-3-buten;ksgl WO 97/ 01552

PCT/ EP96/ : e 3 yllithium
(2 5M i . REukad prespugs and e residue parttioned befween ther (Som sidwardl Y

t ri met hyl §50ml).diThe ethariayes was. dried (MoSQ sod evapamated togieid the tite THFE (20n1)
at - 78[er r ik Ld Shi | T

CoR 2005 Fﬁ)_rﬁoyﬁ% 1 ggﬁafghi% 64 gé(Qé,[cg{a%ﬁtaWé’)r, Which wéX Hdriftefed by 'H-NMR

cyano- 1- pisppetrodcbpyenyl ) - 1- (1, 2, 4-tri azol - 1-yl) - 3-buten-2-ol (1. 3g,

3. 3mmol ) dded Lse.to give a br ol ytion i.ch was allowed to
warmto r ’ o4 4y LA rﬁﬁg{#.(sv )'%r%éraﬁ)n&s%&ﬂﬁheﬁsﬁm%h_saturat ed
anmoni um CIW)gﬁrjn e solution (20nl) and extracted wi th dichl oronet hane
(30mL). The’®rganic |ayer was washed with water (30m ), brine (1 5m),
dried (Na2SO4), and evapor at ed und@reparaiiore@® pr essure. The resi due was

chr omat ogr aphe M L.Ca. by ' s e ] of

met hanol - s
conbi ned AR cymav =t educed pressure to give a colourless solid,
(0.65g, 41%, which_was characterised by [err] H NWVR specctﬁroscopy as a 2:1

(] a0 e
24-18115 AL diilorcphErvi] 2B dron -

m xture of tomek§> [err]H NVR(300 Miz. CDOl [ iyl ) [d@f] = 0.05 (s, 6H),
0.20 (s, , YOT4E ), 3.94 (s, dH), 4.524(d, O (d, 0.7H),
4.87 (d. 0.3 '7@36,4'%'81 0.3% 5. 0. %H) . {|5. 15
(s, 0.7H), 5.20 SR N (S, ERAdpy 6. 55-6. 7 (RN) , 2T T
7.14 (d, 0.6H), (d, 1.hH) B7.42 (m 1H), 7.75 (B, g 7H, 7178 ¥s,

1. 3H) ppm (it
(2R 3S)-2-(2.4-Di ¢l uorophenvl ) -3-(4-[3-nethyl -5-trinethyl silyipyrazol - 4-
yl phenvl)-1 -(1 .2.4-triazol-1 -yl)butan-2-ol The title conmpound was
prepared fromthe product of part %ii by a simlar nethod to

: Solid methyl isothiocyanate (0.38g, 5.2mmol) was added to a solution of

(2R,3S) N-methyi-4-{2-[2,4-difluorophenyl]-2-hydroxy-1-[1,2,4-triazol-1-yi]but-3-
yljbenzoylhydrazide (2.0g, 5.2mmol- prepared from the product of Preparation 20 by
the method of Preparation 23) in ethanol (20ml). The mixtures was heated under
reflux overnight and evaporated to dryness under reduced pressure. The residue '
was partitioned between ethyl acetate (150ml) and saturated sodium bicarbonate
solution (35ml). The aqueous phase was extracted with ethyl acetate (50ml)
followed by dichloromethane/methanol (95:5). The organic extracts were combined,
washed with brine (40ml) and dried (Na2S04), then evaporated under reduced
pressure.

The residue was chromatographed on silica by gradient elution with
dichioromethane/ methanol (98:2-82:8). Pure fractions containing the desired

product were combined and evaporated under reduced pressure to give a colourless
oil, which was triturated with ether to give the titie compound as a solid (2.1g, 85%),
m.p. 172-173°C, which was characterised by 'H-NMR spectroscopy.

‘H-NMR(300 MHz, CDCly) 5 =0.9 (d, 3H), 2.8 (d, 1H), 3.2 (g, 1H), 3.6 (d, 1H), 4.6 (d,
1H), 4.8 (s, 1H), 5.1 (s, 1H), 8.5 (m, 2H), 7.2 (m, 2H), 7.3 (d, 2H), 7.4 (s, 1H), 7.7 (m,
3H), 8.7 (br.s, 1H), 9.8 (br.s, 1H)ppm



that described in Exanple 1, as a pale yellow solid, which was
characterised by [err]H NWVR spectroscopy. [err] HNVR(300 MHz. CDCl[err])
[err] = 0.15 (s, 9H), 2.25 (s, 3H), 3.35 (q, 1 H), 3.87 (d, 1 H, 4.80
(br.s, 1 H, 4.87 (d, 1 H, 6.75 (m 2H), 7.22 (d, 2H), 7.4-7.5 (m 3H),

7.72 (s, 1H) woO9w@sg>s, 1H) ppm WD 97/ 01552 PCT/EP96/02470
PCT/ EP96/ 02470 é -168-

Preparation 71 (2-(1 5-(1

.2.3-triazol -2-yl)pyridine [err]t?:r“g %

2-ethvl-5-(1,2.3 2 3-(4-[3-m Siritrieth H2QI-1aS
prepared fr 1.2 detribpdlplsyliblitare2{dPr epar ati on 65) and 1 , 2, 3-triazole

by a simlar nmethod to Preparation 1. The regioi soneric product were
separated by colum gchro rﬂography silica b._grag~:nt elution with ethyl
acet at'e/ hexane (1 : - %0% acti o contalnlqé;kr:- N e coppound el uted

: ev der

first, these were co 3 ure to yield
an oi I whi ch was di sti @o b p.‘lSQg_trzf'}@l@-&a 05n 0 %) . (i)

2-(1 - brormethyl) 5-(1. 28-triazol -Z-vl)pyridine Thetltle conpound
was prepared by the nethed of Preparation 64 using g1, 'tl’l chl or oet hane

(Genkl ene) as solvent, as a colourless solid, M Reeadr7 f;&R’J'

® :
triazol-1-v))-3-buten-2-ol

A suspension of (2R)-2-(2,4-Difiuorophenyl)-3-(4-icdophenyl)-1-(1,2,4-triazol-
1-yl)-3-buten-2-ol [2.0g, 4.4mmol- Example 66 part (1)], palladium acetate (0.05g),
triethylamine (1.0mi) and tri(ortho-tolyl)phosphine (0.14g) in acetonitrile (50ml) was
treated with methacrylonitrile (0.74ml, 8,8mmol) and the mixture heated under reflux
for 70 hours. The same quantities of each of the reagents was added and the
mixture retumed to reflux for 3 hours. The mixture was evaporated under reduced
pressure and the residue was pattitioned between ethyl acetate (30mi) and
saturated sodium bicarbonate (20ml). The organic phase was washed with brine
(30ml), dried (NazSO,), and evaporated under reduced pressure. .

The residue was chromatographed on silica by gradient elution with
dichloromethane/ methanol (98:2—92:8). Pure fractions containing the desired

product were combined and evaporated undsr reduced pressure to give a colouriess
. solid, (1.3g, 75%), which was characterised by mass spectroscopy, m/z =383

(i) 28R)-2-(2.4-Difiugrophenyl)-3-(4-[3-methvl-5-trimethylisiivipyrazol-4-vilohenvi)-
1-(1.2.4-triazol-1-v1)-3-buten-2-ol



Anal ysi s % Found: C, 42.85; H 3.68; N, 22.70
Cerr]Herr]BrNerr]. requires: C, 42.71; H 3.58; N, 22.14
WO 97/ 01552 PCT/ EP96/ 02470
-169- PHARVACOLOG CAL DATA Acute Systemc
Candi dosi s i nWOBT0t882 nor ral M ce M ce were infected | PCTEPISHANM Y
with Candida albicans in order = to establish a systemc infection (all
untreated control animls died by 2 da s post-infection). Conpound
efficacy was assessed on the basis oR&lrvival after oral dosing (0.1 -

5ng/ kg, Butyllithiwa (25M inuraxapes;t4.0ml, é@mmd) was@dded dnapwise toa selutike otiose
protecting 5%(@&5 gw&&cﬁn&ﬂaﬁ@@mqﬂ Pexaglls? fqn?has)@&ol) in FER(20Ril at - 3

Conmpound of
0.32 8°C After stirring for 0.25 hours, a solution of (2R)-2-(2,4-Dffludfd hen }-3 §4§2-

Sorm oyagoe}spropenyllphenyi)-1-(1,3 4drazol-1-yl)-3-buten-2-ol (1 39,(.3 Smmol) was 6 18

38 ' added dropwise to give a browr’sol@®ion which was allowed to warm to room
temperature overnight. The mixture was quenched with saturated ammonium
chioride solution (20ml) and extracted with dichioromethane (30ml). The organic
layer was washed with water (30ml), brine (15ml), dried (NapSOy), and evaporated
under reduced pressure.

The residue was chromatographed on silica by gradient elution with
dichloromethane/ methanol (100:0-98:2). Pure fractions containing the desired
product were combined and evaporated under reduced pressure to give a colouriess
solid, (0.65g, 41%), which was characterised by 'H-NMR spectrdscopy asa2:1
mixture of tautomers. - :

"H-NMR(300 MHz. CDCla) &= 0.05 (s, 6H), 0.20 (s, 3H), 2.16 (s, 2H), 3.94 (s, 1H),
4.52 (d, 0.3H), 4.62 (d, 0.7H), 4.87 (d, 0.3H), 4.93 (d, 0.7H), 4.97 (br.s, 0.3H), 5.13
(br.s, 0.7H), 5.15 (s, 0.7H), 5.20 (s, 0.3H), 5.30 (s, 2H), 6.55-6.7 (m, 2H), 7.10 (d,
1.4H), 7.14 (d, 0.6H), 7.22 (d, 1.4H), 7.42 {m, 1H), 7.75 (s, 0.7H), 7.78 (s, 1.3H)ppm.

(i) (2R.38)-2-(2 4-Difluoro 1}-3-(4-[3- I-S-trimethyisilvipyrazol-4-

| yiiphenvl)-1-(1.2 4-triazol-1-viibutan-2-ol
The title compound was prepared from the product of part (ii) by a similar method to
that described in Example 1, as a pale yellow soltd which was characterised by 'H-
NMR spectroscopy.

'H-NMR(300 MHz. CDCl3) § = 0.15 (s, 8H), 2.25 (s, 3H), 3.35 (q, 1H), 3.87 (d, 1H),

4.80 (br.s, 1H), 4.87 (d, 1H), 6.75 (m, 2H), 7.22 (d, 2H), 7.4-7.5 (m, 3H), 7.72 (s,
1H), 7.78 (s, 1H)ppm.



Saf ety Data The conpounds have not been found to exhibit any adverse

toxicity. For exanple, in a 7-day toxicity study in rats (80ng/kg p. o,
od.) the products of Exanples 3 and 15 (2R, 35/ 2S, 3R di ast er eoner)
showed no adverse effects. The conpounds are al so useful as plant-
anti fungal . ayO9701552 WO 97/ 01552 PCT/EPIR470

PCT/ EP96/ 2470 CLAI V5 1. A
conmpound of the formula: - [err] e pharmaceutically acceptabl e

salt thereof, where Ar is a phenyl group substituted by 1 to 3 substituents
each mdependently sel ected from halBPrepawtiOn[/drr]; and X is a group of the

formula: - 2-(1-bromoethvi)-5-(1.2.3-triazol-2-vl)pvridin
oz, cx,

=
. \ 7 ~ NBS/ATBN Z
' Z N Nl |
[ b 2N B

> Geakl
LA o F2503/C8 ‘ ene !{j

ca,

N i}\ .
)] 2-gthyl-5-(1,2.3-triazol-2-vl)pyridine

The title compound was prepared from 5-bromo-2-ethylpyridine (Preparation
65) and 1,2,3-triazole by a similar method to Preparation 1. The regioisomeric
product were separated by column chromatography on silica by gradient elution with
ethyl acetate/hexane (1:1-»1:0). Fractions containing the title compound eluted first,

these were combined and evaporated under reduced pressure to yield an oil, which
was distilled b.p.135°C @ 0.05mmHg (Kugelrohr).

()  2-(1-bromoethvl)-5-(1.2.3-triazol-2-vi)pyridine

The title compound was prapared by the method of Preparation 64 using
1,1,1-trichloroethane (Genklene) as solvent, as a colourless solid, mp 72-73°C.
Analysis % '
Found: C, 42.85; H, 3.68; N, 22.70
CoHgBrN,. requires: C,42.71; H, 3.58; N, 22.14



[err] wherein Zis Hor F, and in which Het is a 5-nenbered

ni trogen-contai ning aromati ¢ heterocyclic group optionally containing an
oxygen orsul fur atom and attached to the phenyl, pyridyl or pyrimdinyl
group by a carbon or nitrogen atom and optionally substituted by 1 to 3
substi t uent s wapeipissadependent |y sel ected from hal o; ( err] -KRERGOUIK Y| ;
(dJerr]-C4 al koxy)nmethyl; 2-(Cerr]- C[err; | koxy) et hoxynet hyl ;

2- hydr oxyet hoxymet hyl ; cyanonethyl; -NR[ e P?R[err] or -CHZCC]\IR[err]R[err]
where Rl err] and R err] are.each i ndependent |y H or Cerr]-Cerr] alkyl;
phenythio or phenyl-(Cerr] orB of which said phenyl
group Is optionally substituted by halo, trifluoronethyl or CJerr]-Cerr]
al kyl; -NHCO(C[err] - C4 al kyI) -NHSOZ(C[err] C4 alkyl); -NHCONR[err] Rl err]
where R err] andAgite : Qandidosis dn Jmmune-normahiice and

-S(On(derr]- C4a|ky|) V\/nerenlso lor 2. WO 97/ 01552

PCT/ EF96/ 02470 : -171- 2. A
conpound as cl ai Misé were infecield intravbholslyAwith Candida aibicais in ordeconpound

asclalrredlnclalmlqr in i m dazol yl
Eriazolyi- thi adeLeuEbiEh 5,sxtamis Jrechon (el witased, Sohbiol apihaR ool
group all opti okl §‘H§§§' tﬂﬁféb‘iidﬁ?f 'dlﬁﬂpbﬂn@'eﬁi&c]y was 4. A
conmpound as clained i'n claim3 is a pyrazol -

pyrazol - 3-yl, pyassessadyon ﬂremmf-qulynvalmeaml dosipg (Dr'lm QMQA yl,

1,2,3-triazo| 1-yl W ﬁfﬁ'y

,2,4-triazol - Y4Tna£4421h§‘rl{§z’i ol - An]? é"zd éal'atgrllhggo - é’siﬂe d%se

, 3, 4-t hi adi azol n:qteq:tmg sg%qobauunm:: !_IaYIZ post-infectiomdi azoI 5-yl,

pyrrol 1 -yl, thiazol- 5-yl or tetrazol-5-yl group, all these groups being
optionally substi tuted by 1 to 3 substituents as defined in claiml.

. A conpoundResulté:ai ned in claim4 wherein "Het" is substituted by 1 or

2 substituents each independently selected fromchloro, brono, fluoro,
iodo, Cerr]-Cferr] alkyl, amno, ethoxynethyl, 2-nethoxyethoxynethyl,
2- hydr oxyet hoxynet hyl , net hyl t hi o, net hanesul phonyl, mnercapto, phenylthio,

nmet hanesul f onam go, 3- pethyl urei do, cyanonethyl, car | met.hyl ,
acet am do and be&g@.&mg.ﬂ_ﬁﬁl‘!ﬂe_uﬂ‘ %

3 032
4 0.10
6 ' 0.04
15 (2R,3S/25,3R form) 0.56
36 ' 0.18

38 0.10

afe a

The compounds have not been found to exhibit any adverse
toxicity. For example, in a 7-day toxicity study in rats (80mg/kg
p.o, o0.d.) the products of Examples 3 and 15 (2R,3S/2S,3R
diastereomer) showed no adverse effects.

The compounds are aiso useful as plant antifungal agents.



6. A conpound as clainmed in claim5 wherein "Het" is pyrazol-1-yl, 3-
am nopyrazol - 1-yl, 1-ethoxynethyl pyrazol-4-yl, |-ethoxynethyl pyrazol-5-yl,
4-bromo-  pyrazol -3-yl, 3-methanesul fonam dopyrazol -1 -yl,

3- (3- net hyl ur ei do) pyrazol 1 -yl, 3- acetam dopyrazol-1-yl,

1- met hyl pyr awoI97818§2 | 1- net hyl pyrazol 3- Y{zp1- et hyl pyrazol - B‘—T’EWWW

1-i sopropyl pyrazol -5-yl, 1- ethoxynethy yrazol 5- yI

1- car banoyl net hyl - pyrazol 1 cym Wyl
pyrazol -4-yl, 3-nethyl pyr azol , 1- methyli m dazol mw

-yl, 2-net hyI i m dhzol -Alcompound of&ewimynbt-hyl 2- phen Z\‘m\m‘m\

- et hoxyrret hyl i m dazol - 2-yl, 4-nethylim dazol -1-yl,

et hoxymet hyl i m dazol -5-yl, im.dazol - yl':H - met hyI [ m dazol 5-yl,

1-ethylim dazol -5-yl, 1-ne hyI 2- phen oi m dazol -5-yl, im dazol -4-yl,
1,2,3%riazol-1-yl, 1,2, =X 4-tri aze(Dl- yI 1
- et hox%/met hyl -1, 2, 4 triaz J‘Iyl - thoxyrret hyl - 3- net hyl t h| o-

1,2, 4-Yriazol -5- yI 1,2,3- trfazol Ay

1- (2- net hoxyet hoxyrret hy) 1,2,3-triazol -5-y| , 1-  benzyl -1, 2,3-triazol-5-yl,
1- (2- hydr oxyet hoxynet hyl ) - 1, 2, 3-triazol -5-yl, 5-nethyl-1, 2, 3-

triazol-4-yl, 3-nmethylthio-1 ,2,4-triazol-1 -yl, | -ethoxynethyl -
,2,3-triazol oba harrﬂadaaﬁdsaﬂyaccéptaaléshltwf 3-yl,

3- t 0- 4- ol t | - 5- 1-
ot hoxynbt hy | WRSTeArfs e phery aral pub %tuée«hexm"f*ﬁ#stzue@ssaﬂnié&my ]

,2,4-triazol sé‘leb’dedﬂ‘bmhﬂb'&ﬂ@ﬂ;. 2,3-triazol - 4- br ono- 1
23tr|azol i 0 Otll'l 3-triazol - 5y| quoro-
1,2, 3-tri azan%B/{)FaQP‘QPQf- pifort 33 yl,
5- net hanesul fonyl-1,2,4-triazol-3-yl, 3- WO 97/ 01552
PCT/ EP96/ 02470 -172-
met hanesul phonyl -1, 2, 4-tr| yl, —
1- et hoxymet hyl - 3-net h nyl-1,2,4- tri - 5- Het
5-am no-1, 3, 4-t hi adi azol - . 5-nmet hyl -1, 3, 4- oxaligzol -2-yl, 5-nethylthio-

1, 3, 4- oxadi azol - 2-yl, 5-nethanesulsphonyl -1, 3, 4- oxadl azol - 2- A ,

3-am no-1, 2,4- oxadiazol -5-yl, 5-am no-1, 3, 4-oxadi azol -2-yl, 1

-nmet hyl -tetrazol -5-yl, 1 -benzyltetrazol- 5-yl, tetrazol-5-yl,

t hi azol -5-yl or 2,5-dinethy|pyrro| 1 -yl. 7. npound as

claimed in claiml in V\/m |sagroup of the f a.- Jerr]
where Z is Hor F and_ ?%deflnegln any, oM¢lains 1 and 3 to
6. 8. A corrpou |rred inClaim7 wh mﬁix is a group of

the formul a: -

wherein Zis H or F, and

in which Het is a 5-membered nitrogen-containing aromatic heterocyclic group
optionally containing an oxygen or sulfur atom and attached to the phényl, pyridyl
or pyrimidinyl group by a carbon or nitrogen atom and optionally substituted by 1
1o 3 substituents each independently selected from halo; G+-C, alkyl; (C1-Cs
alkoxy)methyl; 2-(C1-C, alkoxy)ethoxymethyl; 2-hydroxyethoxymethyl;
cyanomethyl; -NR'R? or -CH.CONR'R? where R' and R? are each independently
H or C4-C, alkyl; phenyithio or phenyl-(C, or C alkyl) in both of which said phenyl
group Is optionally substituted by halo, trifluoromethyl or C,-C, alkyl; -NHCO(Cs-
Cs alkyl); -NHS02(C4-C; aliyl); -NHCONR'R? where R! and R? are as defined

g above; mercapto; and -S(0)a(C+-Ca alkyl) where nis 0, 1 or 2.

SUBSTITUTE SHEET {RULE 26)



[err] where "Het" is as defined in cIa|m7 : A conpound as
clainmed in any one of clains 1 tﬁlmlﬂlmmnﬁumlﬁ i s sel ected
from(a) an unsubstituted 1,2,3 (b) an unsubsti t ut ed
1,2,4-triazol-1 -yl or -4-yl group, (c al,?2, 3- or 1 ,2,4-triazolyl group
attached to twosaaissrent phenyl group by a car bon atom and BOT/EPIENR479

substituted on a nitrogen atomby CetM{-Clerr] .al kyl, or (Cl-C4
al koxy) met hyl , (d) ainsubstompeousd as damddiutla'myinwl(ueﬁ Zaanunsubst ituted

pyrazol - 3-yi groupﬁ anro%ﬂlj}ﬂu %% an¥§§1ﬁgazo‘[¥}2|q\9@?l’1’q-l§;isapyrazolyl

1- met hyl pyrazol up, %,
1- et hyl i ni dazlmldﬁfﬁlw ma@lxbl,tpladlazo |, oxadiazplyl, Wl’folymﬂmamwmstetﬂaaolymioummny

one of the pr iy\&e s a phenyl group substituted by
1 or 2 SUbStI s eac epea ﬁ?/clgl gct ed fromhal o and CF3.

11. A corrpound as &l ai Am:bmpmundasrcl&hﬁedvﬁmlamﬁ#rwhlsh Hethis 2ypyraoba iy,

and Br o pted e AR nlE kBB RGREREE S e o L4t

S 7710c11 13 1; |2u0r opht2B-triaZol-2-yl, 1,2/3eiriapdiaiyl) 1 Bﬂ-tﬁaidlﬂwl,onb,%ﬁizol-s-yl 1,2,4'Yazol-4-

S173- 13, Atchidhigiage2ve 1@0‘(’%% 73-6/ B apeinor -l Yo 1ok <
sel ected frons-yior teir@sRl-39) gébIbZalﬂHﬂsé groupe Ibbmwphoﬁal&éubsﬂmtdéb?H'té 3

“yl] phenyl ) - 1- _t but
()2/R] 85)%2/ %2 4%5‘}'?2”8 “‘geﬁ??? 'h"'?%‘ﬂlu gns trlazol 1-yl ] phenyl )-1-(1

, 2,4-triazol -1- yl§ but Arcofpound as claimed in claim 4 wherein “Het” is substituted by1or
_ ( gR 433 | izfﬂz’ % d' i #%nfghacglylg%epen%én&ylée%ééeé ;rclar?zzc%org', t}/rm]nghffuoro, |odo %1-03
alkyl, amino, ethoxymethyl, 2-methoxyethoxymethyl, 2-hydroxyethoxymethyl,
methyithio, methanesulphonyi, mercapto, phenyithio, methanesulfonamido, 3-
methylureido, cyanomethyl, carbamoyimethyl, acetamido and benzyl.

6. A compound as claimed in claim & wherein “Het” is pyrazol-1-yl, 3-
aminopyrazol-1-yl, 1-ethoxymethyipyrazol-4-yl, 1-ethoxymethylpyrazol-5-yl, 4-bromo-
pyrazol-3-yl, 3-methanesulfonamidopyrazol-1-yl, 3-(3-methylureido)pyrazol-1-yl, 3-
acetamidopyrazol-1-yl, 1-methylpyrazol-5-yl, 1-methyipyrazol-3-yl, 1-ethyipyrazol-5-
vl, 1-isopropyipyrazol-5-yl, 1-ethoxymethyipyrazol-5-yl, 1-carbamoyimethyl-pyrazol-3-
yl, 1-cyanomethylpyrazol-3-yl, pyrazol-3-yl, pyrazol-4-y1, 3-methylpyrazol-4-yl, 1-
methylimidazol-2-yl, imidazol-1-yi, 2-methylimidazol-1-yl, 1-ethoxymethyl-2-
phenyithicimidazol-5-yl, 1-ethoxymethylimidazol-2-yl, 4-methylimidazol-1-yl, 1-
ethoxymethylimidazol-5-yl, imidazol-2-yl, 1-methylimidazol-5-yl, 1-ethyiimidazol-5-y1,
1-methyl-z-phenylthioimidazoi-s-yl, imidazol-4-yl, 1,2,3-triazol-1-yl, 1,2,3-triazol-2-yl,
1,2,4-triazol-1-yl, 1-ethoxymethyl-1,2,4-triazol-5-yl, 1-ethoxymethyl-3-methyithio-
1,2,4-triazol-5-yl, 1,2,3-triazol-4-yl, 1-(2-methoxyethoxymethyl)-1,2,3-triazol-5-yl, 1-
benzyi-1,2,3-triazol-5-yl, 1-(2-hydroxyethoxymethyl)-1,2,3-triazol-5-yl, 5-methyi-1 2,3
triazol-4-yl, 3-methylthio-1,2,4-triazol-1-yl, 1-sthoxymethyl-1,2,3-triazol-5-yl, 4-methyl-
1,2,4-triazol-3-yl, 3-mercapto-4-methyl-1,2,4-triazol-5-yl, 1-methyi-1,2,4-triazol-5-yl, 1-
ethoxymethyl-1,2,3-triazol-4-yl, 2-ethoxymethyl-1,2,3-triazol-4-yl, 1,2,4-triazol-4-yl, 4-
chloro-1,2,3-triazol-5-yl, 4-bromo-1,2,3-triazol-5-yl, 4-iodo-1,2,3-triazol-5-yl, 4-fluoro-
1,2,3-triazol-5-yi, 1,2,4-triazol-3-yl, 5-methanesulfonyi-1,2,4-triazol-3-yi, 3-

SUBSTITUTE SHEET (RULE 26)

s



(2R, 3S) 2- (2, 4-di fl uorophenyl ) - 3=(#t+—+24-triazol -1 yI]phenyI) 1-(1

,2,4-triazol-1-yl- butan-2-ol, 2 4-di fl uoropheny)-3-(4-[1
,2,4-triazol -3-yl]phenyl)-1-(1 , m!’ "'i""" m”” ) butan-2-ol,

(2R 3S)-2-(2,4-di fluorophenyl)-3- )
12, 4-triazohwoloygssznyl ) - 1- (1, 2, 4-triazol - 1% Syl Ybut an- 2- o/PCARIGN24T0

(2R 3S)-2-(2,4-difluorophenyl)-3-(4-[19thyl pyrazol -5-yl]phenyl)-1 -(1

, 2, 4-triazol rﬂethab{és)xﬂ:lﬁbﬁﬁl 12,2 QLtnazol-ﬂy? 1-sthd Weﬁnﬁnéﬁlﬂpﬁdﬁ&ﬁﬂhﬁ- -

[err] where Ar 1s as defined in ai m IS as fined |ncLalm
but wherei n "tAggol-S-yli %afamabﬁédhﬁéfam‘ez X'd?‘ m|'1p§\@md'a§ﬂl'?1'¥ \A-mgthyithio-

pyrim di nyl of 8UlsadiaollRyIDS IndthaBsuiphonyl-1, 3!\&9&‘5&1&3& 3-am|no-1 24-
PCT/ EP96/ 02470 corrpound of

t he formul a; -oxadiazol-§-y Ejammré#-Amql%ZOkg-Y&érmﬁ*éul~fﬁﬁa%ql-§r% Trbepryltetazel 1 or
Clerr4-C4 al kylt tetrazot-5-yl, thiazol-5-yl or 2,5-dimethylpyrrol-1-yl.

v - 7.  Acompound as claimed in ciaim 1 in which X is a group of the

formula:- o

_@m

where Z is H or F and "Het" Is as defined in any one of claims 1 and 3to0 6.
8.  Acompound as claimed in claim 7 wherein X is a group of the formula:-

where “Het" is as defined in claim 7.

9. A compound as claimed in any one of claims 1t0o 4,7 and 8 wherein
“Met” is selected from (a) an unsubstituted 1,2,3-triazol-1-yl group, (b) an
unsubstituted 1,2,4-triazol-1-yl or -4-yl group, (¢) a 1,2,3- or 1,2,4-triazolyl group
attached to the adjacent pheny! group by a carbon atom and optionally substituted -
on a nitrogen atom by C1-C, alkyl, or (C1-Ca4 alkoxy)methyl, (d) unsubstituted
imidazol-1-yl, (e) an unsubstituted pyrazoi-3-yl group, an unsubstituted pyrazol-4-yl
group or 1-methylpyrazol-5-yi group, and (f) an imidazol-4-yl or 1-methylimidazol-5-yi
group. : -

10. | A compound as claimed in any one of the preceding claims wherein Ar
is a phenyl group substituted by 1 or 2 substituents each independently selected
from halo and CFs.

11. A compound as claimed in claim 10 wherein Ar is a phenyi group
substituted by 1 or 2 substituents each independently selected from F, Cl and Br.

12. A compound as claimed in claim 11 wherein Ar is 2,4-difluorophenyl, 2-
chiorophenyl or 2-fluorophenyl.



16. A pharnmaceutical conposition conprising a conpound of the fornmula (1)
or pharrmaceutical ly acceptabl e sakt—thereof as claimed in any one of clains

1 to 13, and a pharmaceutically acce table dlluent or carrier. 17. A

conposition as clainmed in clalm onpound of the formula (1)
i's conplexedeugﬂtunacyclodextrln |t|on as @PCIMERPGO24T® cl ai m
17, wherein the cyclodextrinis a hydroxy kyI or sul f oal kyl derivative of

bet a- cycl odextrin. 19. A conpound of the fornmula (1) as clained in any
one of clains 1 to 13, or a pharnmaceuticdBy acceptable salt thereof, for
use as a nedi danenA.compdind offthe forsmila(l) as cleimeciin diairh 1tvoltich izrseldated | ) as
clainmed in an¥rP§_1?_e of clains 1 to 13, or of a pharnaceutically acceptable
salt thereof, t he manufacture of a nedicanent for treating a fungal
i nfection. -175- 21. A nmethod of

Comr | S5 admROELRHAd-daEheryfe @ iletal DABteE- B AEeld: Compound

of the fornul gi)bithn2*olsal t thereof as clainmed in anyone of claims 1 to 13,
R e RN T R O A L
yl)butan-2-ol,

(2R,38)-2-(2,4-difluorophenyl)-3-(4-[1,2,3-triazol-4-ylJphenyl)-1-(1,2,4-triazol-1-
yhbutan-2-ol,
(2R,38)-2-(2,4-difluorophenyl)-3-(4-[1,2,4-triazol-1-yljphenyl)-1-(1,2,4-triazol- 1-yl-
butan-2-ol,
(2R,38)-2-(2,4-difluorophenyl)-3-(4-[1,2,4-triazol-3-yl}phenyl)-1-(1,2,4-triazol-1-
yhbutan-2-ol, | '
(2R.38)-2-(2,4-diﬂuofopher‘ayl)-3-(4-[1 12,4-triazol-4-yijphenyl)-1-(1,2,4-triazol-1-
yl)butan-2-ol and
(2R,38)-2-(2,4-diflucrophenyl)-3-(4-[1-methylpyrazol-5-yllphenyl)-1-(1,2,4-triazol-1-
yhbutan-2-ol.

14. A compound of the formula:-

H
o~
NZ “N—¢cH,—c—Cc—X —(lIA)
b=y 2 ‘|~
r

where Ar is as defined in claim 1 and X is as defined in claim 1 but wherein “Het”
is attached to the adjacent phenyl, pyridyi or pyrimidinyf group by a carbon atom.

SUBSTITUTE SHEET (RULE 26)
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[err] or a pharnhceutically acceptabl e salt thereof, where Ar
phenyl group substituted by 1"to 3 subsiituents

sNeI ected f\r/\r)omgg?IO(nggd CFlerr]; ”“m”nllllnllenlmlm -of the fornul a: -

PCT/ EP96/ 024W0 97/01552

IS
each i ndependently

a

[err]

PCTEPR6/024T0Het | S

a 5-nenbered nitrogen-containing aromati ¢ heterocyclic group optionally
contai ning an oxygen or sulfur atom and_attached to the phenyl, pyridyl or
group by a carbon or nitrogerd™atom and optionally substituted

pyri m di nyl

by 1 to 3 subih.it Kectmpaachofitheifanaoident | y sel ected from hal o;

alkyl; ((err]-C4 al koxy)nmethyl; 2-(([err]-C4 al koxy) et hoxynet hyl ;
2- hydr oxyet hoxynet hyl ; :

;/ .

|}

OH §Fs
B S
by COCH,R

N Ar

where Ar is as defined in claim 1 and R is H or C4-C, alkyl.

16. A pharmaceutical composition comprising a compound of the formula (I) or
pharmaceutically acceptable salt thereof as claimed in any one of claims 1 to 13,
and a pharmaceutically acceptable diluent or carrier.

17. A composition as claimed in claim 16 in which the compound of the formuia
(1) is complexed with a cyclodextrin.

18. A composition as claimed in claim 17, wherein the cyclodextrin is a
hydroxyalkyl or sulfoalkyl derivative of beta-cyclodextrin.

18. A compound of the formula (I) as claimed in any one of claims 1 to 13, ora
pharmaceutically acceptable salt thereof, for use as a medicament.

20. The use of a compound of the formula (I} as claimed in any one of claims 1

to 13, or of a pharmaceutically acceptabie salit thereof, for the manufacture of a
medicament for treating a fungal infection.

SUBSTITUTE SHEET (RULE 24)
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cyanonethyl; -NR[err] R err] orWrr] where R err] and

Rl err] are each independently or C[err - | kyl ; phenylthio or
phenyl -(C[err] or Cerr] alkyl) mu“ ald phenyl group is |
optionally substituted by hal o, t\rr\‘ C[err]-C[err] al kyl ;

- NHCO( ][ er ] r -veo sabisst ) ; -Nquerr]'(C[err - err] al kyl); - NPCIEPI6H24D R err |
where Rlerr] and R err] are as defined above; nercapto; and :
-S(On(Cerr]-Cc4 alkyl) where nis 0, 1 ag78. and Z is Hor F;
characterised by:- (1) the reduction of a 3-buten-2-ol derivative of the
formul a: - 21. [ eAmpethorhef teeating an grexeating afungef infeetior inra hurnan batlérit.)

e ar - r” S reb€ SafiBta 3 sehlManlold 1 Bl BStiY o F bt
benzyl subst|Dtjﬁnetfsrrmla(')-Ietsa,ltthel(eofasclaimdlactnybme)ofﬁétmﬁtoblx,eﬂ 2-ol

derivative of 97/ 01552 N
bCT/ EPOS/ 024785ﬁ303ﬂ5ﬂ$é‘lalmedmany[oﬁeo]fcla:ms16to¥§) 177 where Ar and Z .

are as defined for formula (1), and Het[err] Is a 5- '

22, A process for preparing a compound of the formuia:-

. P GH
N

N” N-—-GHZ—C-—CH—"X -==(1}
R l

=N Ar

or a pharmaceutically acceptabile salt thereof, where
Ar is a phenyl group substituted by 1 to 3 substituents
each independently selected from halo and CFs;

and Xisa grbup of the formula:-

Z.
i %Het -

' / Het
\ N

' et
/ Het or —(:_\§

z/
@‘
Z
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menber ed nitrogen-contai ning aromati c heteroc ' roup attached to the
phenyl ring by a carbon or nitro-gen"at'o’m%gtltuted on a ring

ni trogen atom by an N-protecting E““M“mmt ion al so renoving the
N- protecting group; (iii) tha]“mml“ﬂf protecting group froma
conpound of woerbssstornula:- [err L " n®which Ar anBCTERscN24m _
defined for fornmula (1) and Het[err] is as defined In (ii) above; (1v)
the renoval from a conpound of the fornuézs_( 1) of a phenyl t hi o, benzyl,
(derr]-Cerr] al koxy)methyl, 2-(Cerr] al koxy) et hoxynet hyl or

2- hydr oxyet hterlﬁBhHahs%Ménibm nmbgsn-comammgw&naﬁc hétEfoc?lélhé (gzai gl ytic
hydrogenat I on I n.which

f f
et~ oF o™ 2 Sptionally bialnlod 47 GRBe ofmifiF B snatacded n tresryomh ATBbIpound
of the for wbapﬁdmudmwra@ayﬁ@ammuimtwgbﬁhtdmaﬂa opﬂibﬁahﬁsm&)tédb 1pyri dyl

Compound of HAH @#ﬁmn&s S deraRHEHy Ao G5 halo@pqééi& dpeb)

?Ihky:c 1, |3 44 hrivlyl; mlC@w)etnmmw Zr?ﬁ (éé‘yNH[ ] I ng tCO{mOU?d of
e formul a ? err]) substituent on
t he phenyl, %%'} “35]98% B’yP%/‘;H@WzH@ﬁ% Rregachndenendgntiy ne
formula : - H orCy-C, alkyl; phenylthio or phenyl-(C1 or C; alkyl) in both of which said pheny

group is optionally substituted by halo, trifluoromethyl or C1-C4 alky}; -NHCO(C4-Cs
alkyl); -NHSO0,(C+-Cs alkyl); -NHCONR'R? where R and R? are as defined above;
mercapto; and -S(O)y(C1-Cs4 alkyl) where nis 0, 1 or 2;

andZisHorF; |

characterised by:-

()] the reduction of a 3-buten-2-ol derivative of the formula:-

?H
T:__ I}l—CHz——(f—'C_'"'X | )

where Ar and X are as defined for formula (1), including, optionally, the removal of
any (C1-C, atkoxy)methyi, 2-(C4-C4 alkoxy)sthoxymethyl, 2-hydroxyethoxymethyl,
phenylthio or benzyl substituents on “Het”;

(i) the reduc_tidn of a 3-buten-2-ol derivative of the formula:-

OH
= c—cC .(IIB)
f— I{l 2 }\ r —
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WD 97/ 01552 _ ' -178-

(derr]-derr] aIkyI)-C—OC[err]H[MsaH-thereof;

NH (vii) the renoval of a ((Jerr met hyl, 2-(Cerr]-C4

al koxy) et hoxymet hyl, trityl or 2-h m"mmﬂ"m’ﬂﬁ | substituent when
attached to awoigyomgen atom of "Het®™ i a ce of the feCmtbsndn by
hydr ol ysi s; (viii) to prepare a conpound of the formula (1) in which
"Het" is substituted by a CJerr]-C4 alkylthio group, the al kylation of the
correspondi ng mer capt o-substituted conpourd?Bf the formula (1); (ix) to

prepare a conpound of the formula (1) in which "Het" is substituted by a

Clerr]-Clerr] aBemsAnandd arsragpefingddpeformulaiD) and pethigia g oup, the
0T Cto” prasiikred Sttoad-RihiathiicHeil hERrSHBR A e (o an
o eneh T ndopenant b ot e ey e dndild Rlerr]
correspondi ng c%%%’eﬁaﬁ ﬁg’%ﬁ Pkf%ﬁ'? 8 'E;IM a'&NZBW?E*éHS)SF@‘FPssubst i tuent
of the phenyl, salddedydtion alsw removing theMproebtiNg\dropa hydr oxy- guani di ne
of the formula: -

() the removal of the N-protecting group from a compound of

the formuia:-

OH CHS Het'l

- e ma RS

in which Ar and Z are as defined for formula (I) and Het' is as
defined In (ii) above;

(iv) the removal from a compound of the formula Dota
Phenyithio, benzyl, (C,-C, alkoxy)methyl, 2-(C,-C,
alkoxy)ethoxymethyl or 2-hydroxyethoxymethyl substituent when
attached to "Het" by catalytic hydrogenation;

(v)  to prepare a compound of the formula (I) in which "Het* js
a 1,2,4-triazol-4-yl group, reacting the carresponding compound
of the formuia () having a formamido substituent on the phenyl,
Pyridyl or pyrimidiny! group of X with formyihydrazine;

(v} to prepare a compound of- the formula (1) in which "Het" is
a 5-(C,-C, alkyl)-1,3,4-oxadlazol-2-y group, reacting the
corresponding compound of the formula (I) having a
hydrazinocarbonyl (-CONHNH,) substituent on the phenyl, pyridyi
or pyrimidinyl group of X with an imidate of the formula :-

SUBSTITUTE SHEET (RULE 26)



[err] WO 97/ 01552 - -179- where Rl and Rl err]

are as defined above; (xi) to r epar e nd of the formula (I) in
which "Het" is an oxadi azol yl lﬂlllu H wl a. - [err] wher e
Rlerr] and Rl err] are each |nde err]-Cerr] alkyl, the-
reaction of vwpoopeiktavat ed ester of the correspondlng CONPOURCE/ERIGNAT0 o

carboxy substituent on the phenyl, pyrlﬁgl or pyr| m di nyl group of X, with
a thiosem carbazide of the fornula R err] and R err] are as

defined above: (xii) th@fﬁaﬂ@@rﬁcﬁs@wﬂg‘ Bﬁéémerepfnula -

(vil)  the removal of & (C:-Cs alkoxy)methyl, 2-(C+-C, alkoxy)ethoxymethyl, trityl or
2-hydroxyethoxymethy! substituent when attached to a nitrogen atom of “Het" in a
v compound of the formula (1) by hydrolysis;

(viii) to-prepare a compound of the formula () in which "Het" is
substituted by a C,-C, alkyithio group, the alkylation of the
corresponding mercapto-substituted compound of the -
formula (i);

(ix) to prepare a compound of the formuia (l) in which "Het" is
Substituted by a C,-C, aikylsuiphiny! or C,-C, alkyisulphonyl
group, the oxidation of a C,-C, alkyitmo-suhstntuted compound

. of the formula (1);

(X) to prepare a.compound of the formula (I) in which "Het® is
an oxadiazolyl group of the formula:-

0.
| NR'R*

where R’ and R? are each independently H or C,-C; alkyl, the
reaction of the corresponding compound having a (C,-C,
alkoxy}carhonyl substituent of the phenyl, pyridinyl or
pyrimidinyl group of X with a2 hydroxy-guanidine of the formula:-

NH,

~
N nER?

HO-N=C

SUBSTITUTE-SHEET (RULE 28



[err] wth a nucleophile of the fo'rrrula;- X-CHCHerr] ---(1V) WO
97/ 01552 PCT/ EP96/ 0
-180- or a conpound of the fornu

X CHCH3 ... (1vA)  where X LEHI ) ined for formula (I d M
is Li, Zn-Hawogq,f,jggz?-lal; eE>e<iiiwﬂﬂ‘mwﬂl:ﬁ;gundogfrg%%l)aa?l)

In which "Het" is substituted by a group of fhe* fornul a -NHCO( ([ err]-Cerr]
al kyl), -NHSOerr](Cerr]-C4 alkyl) or -NHCONH(C[err]- C4 alkyl), the
reaction of a conpound of the formula (t¥%n which "Het" is substituted by

an am no group whéme R BhE'R¥O4redds defiié®bbdfe;0r anhydride of the formula
(dJerr]-Cerr] alkyl) COCl or (Cerr]-(Jerr] alkyl. CO20, a err]-(err]
al kanesul fonyl chloride, or a (Jerr]-Cferr] al kyl isocyanate, as

MRLP ST | SV o RephfPa chrip P er e ki () Whih Chirr8 '

al kyl) -1, 2, 3- t @ragsadiazotyl group oftthe femauiai-on of a conpound of the

formul a: - [err]
pva

where R and R® are each independently H or C,-C, alkyl, the
reaction of an activated ester of the éorresponding compound
having a carhoxy substituent on the phenyl, pyridyl or
pyrimidinyl group of X, with a thiosemicarbazide of the formuia:-

§=¢— NR'R®
NENH,

where R' and R? are as defined above;

(xil) the reaction of a ketone of the formuia:-

| ﬁg—m, —Ar (D)

e
with a nucleophiie of the formula:- X~CH~CH;, -~ (1Vv)
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where Ar is as defined for formula (1) and Ris Hor (err]-Cerr] alkyl,

with a conpound of the fornula [(R[err])[err]N][ierr]PN[err] [err] in which
Rlerr] is (Jerr]-C4 al kyl, C[er Kyl or each R err] together
with the nitrogen atomto WhIC d represent pyrrolidino or

pi peridi no awdofeiss2 a counterion, in the"preseénce of a strpOYERE©NR470
WO 97/ 01552 :

PCT/ EP96/ 02470 -181- (xv) to
prepare a conpound of the formil a (1) in8fhich "Het" is attached to the

adj acent phey h compb@icofthy foruld:d Ng by a carbon atom and is substituted on
a nitrogen atomby a (err]-Clerr] alkyl, (err]-C4 al koxynet hyl,

cyanonet hyl or carbanoyl net hyl group, the N-al kyl ati on of the

correspondi ng unsubstiuted conpougd of the fornula (1) with a (Jerr]-C4

al kyl ®hal i de, (derr]-derr] al kox %rreth hal gx cyano net hyl halide or
car banpoyl net hyl hal i de respectl "éxw) | brepare a conpound of the
f or mul (I) in which Xis a group of the formla:- where Z is Hor F
and "Het" is a 1,2,3-triazol-4-yl group, the reaction of a conpound of the

formul a: - whereXandArareaéﬁéﬁrledf&ﬁﬂrﬁulér(l)%ﬁd Mflsal.nelrﬁﬂapcﬁ'f gefa;f or formula
(1), firstly with a azidotri(Cerr]-C4 yl) | ane and then with vvater

(xiii) to prepare a compound of the formula (I) in which “Het” is substituted by a
group of the formula ~NHCO(C+-C, alkyl), -NHSO(C+-C, alkyl) or -NHCONH(C;4-
C4 alkyl), the reaction of a compound of the formuia (1) in which “Het” is
substituted by an amino group with either an acid chloride or anhydride of the
formula {C4-C; alkyl) COCI or (C4-C4 alkyl. CO)20, a C-C4 alkanesulfonyl chioride,
or a C1-C, alkyl isocyanate, as appropriate;

(dv) to prepare a compound of the formula (l) in which “Het” is a 1,2,3-triazol-4~
yl or 5-(C4-C, alkyl)-1,2,3-triazol-4-yi group, the reaction of a compound of the
formula:-

H CH,

N N-CH,— —-crr—@ '
I.___ "q 2 T COCHzR . (V)

where Ar is as defined for formula (I) and R is H or C,-C, alkyl, with a compound
of the formula [(R%zN]JsPNs°X_ in which R is C;-Cs alkyl, Cs-C7 cycloalkyl or each

R* together with the nitrogen atom to which they are attached represent pyrrolidino
or piperidino and X is a counterion, in the presence of a strong base;
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(xvii) to prepare a conpound of the formula (1) in which "Het" is as

defined for fornmula (1) but Is—H—nked—t-o—t"hE—ard]—arcent phenyl group by a
nitrogen atom the reaction of formJIa- [err]
WO 97/ 01552 wi th a conpound HEMM -Hin the presence of ‘a
copper cat al o o7gisk2a base, Ar a iLNQgm asSs a I ned for frCTEBGRZaTY)
"Het" heing as defined in this nethod and Y being CH or N (xviii) to

prepare a conpound in which "Het" is hal o: gubstltut ed, the hal ogenation of
t he correspondi ng unsubstituted corrpound" “(xix) to prepare a conpound in

which "Het" | go$- NBY rea%hﬁoehabfﬂeerbﬁﬂumhywv)hiéhﬂ-léhs atfabhéF @ thé- Y/ .

the cyclisation of the correspon ound in whi he

pyridinyl or ASirceRtAheYYl qrﬁ"ﬁﬁ“?@ct%%& nEFE@"Bf“’Q:&W&N—E%ﬁFﬁ@CPé Brr]

al kyl);  (XXhitfogén ratmb h mic@almr@,aox akmmhw,rbyawemethyl on( xxi.) the

renoval of a trimeth q%rnupo X ||2‘ g repare a

conpound i n whaPam et YQ“P gﬁfhéccgﬁ'ﬁ Ef‘l@ﬁiﬂ nsu E&Pﬁeﬂl nyl or
rimdinyl OWith [ C H@Q? gthyl ieRggound

P% whi ch %/he Eﬁlﬂﬁo@dﬂtﬁlég?ﬁﬂll ?P?n@ Wha?gum1f§§§ubs |tu ]ed by a

| eavi ng groupW&E‘YéT'a"dBpfcﬂl’béﬂmywléhﬁi/@[eﬁ”ﬁtwﬁmh a compound of the

formula Het-M where Mis -Sn(Me)[err], -Sn(n-Bu)[err], -B(Et)2, -B(OH) 2

or -ZnCl, Het being as defined for
(xvi) fo prepare a compound of the formula (l) in which X is a group of the

formula:-

Het

where Z is H or F and “Het” is a 1,2,3-triazol-4-yi group, the reaction of a
compound of the formula:-

QH §Hs
NP N—CH, — —CH—®
l— c=cH -~

Ar

where Ar and Z are as defined for formula (I}, firstly with a azidotri(C1-Cs alkyl)
silane and then with water;

(xvii) to prepare a compound of the formuia (f) in which “Het” is as defined for
formula (1) but is linked to the adjacent phenyl group by a nitrogen atom, the
reaction of a compound of the formula:-

T
NP N—CH ——C—CH—17

| orBr
L—N Ilkr X

SUBSTITUTE SHEET (RULE 26)
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formula (1) and being N-protected if necessary, in the presence of a
pal | adi um or - nickel catalyst, ing group is
-8 err]CFlerr], additionall y in t he |ﬂE%esence of lithiumchloride;

sai d processes (a) to (xxii)" bei ng I!HI lllll onal |y, conversi on -of
t he product ‘%3.,,0;5@; formula (1) cal | y apcrprasibezosalt .
3

-183 process accordl ng to claim 22 characterised in that it
S used to prepare a conpound of the forri%a (I') in which "Het" is a
pyrazolyl, Imdazolyl, triazolyl, thiadia oxadi azol yl, pyrrolyl or
tetrazolyl group, optionally substituted as defi ned for forrrul a (1).

prepare a comumaoBpouTotins tofilerf R blepensg fr & Bobdbfotelysl fnd 80, 1 ©
pyrazol - 3-yl ,bags] AZaNd 2 bging dsrdefinedior torriula (I);fidet? being a3 defined iddkis method |
1,2, 3mtri azola-n%-q(b#inl,ﬁ&S riazol- 2-yl, 1,2,3-triazol-4-yl,

1,2,4-triazol L PPING PrH0UN: i azol - 3- yl, 1,2,4-triazol-4-yl, 1,3, 4-

t hi adilzol -2-yl, 1,3, 4-oxadi azol -2-yl, 1 2, 4- oxadi azol - 5-yl, pyrrol 1 yI,
t hi azol -5-yl or_tetrazol - ro | t|o
substituted Hvi) {QPrePa[R #@B& @Rg@?ﬂ]ﬁﬂ'ﬁeﬂﬁ%?\ﬁﬂi-ﬂwe% the rdfo 93"5
procesa acrorﬂé%g“ggpt?ﬁrmtg(}{mgbimmbdbmpaﬁd0 2;1 tc[]ar acterised in thazj A’[I
is a pheny group substitute Qr stitu endent |y
sel ect ed fronfXX) & PIRRArE:R °°mp°a/“é){;‘2’§"°|h%o@ E@%ﬁf;@%@fﬁﬁ%zz (i)
or (ii), charggp&is- ﬁeﬁkeloycﬁd&ﬂbnmcbﬂdsmm compbund irewhiolithephengl, al yti c

hydr ogenat i on.

p S
char act eri sedPyridinyhat Pl(md‘f‘l‘;ﬁmt'? 5&%‘8@\’ WHM@" 4 afkyb
p-t ol uenesul f I hﬁéi@ﬁmofamercaptogﬂmpoﬁ'phﬂpess according to claim 22
(vii), characterised in thg} | Bé‘gé S aC| d hydrolysis.
29. A proces@xicdBe meval EF’!;W Fﬁcx'p Bt erised in that (2R 39)-2-
(2, 4-di fl uoroghenyl)-3-(4-[1 -methyl pyrazol - 5 yI ] phenyl ) -1
-(1,2,4-triazol-1 -yl)butan-2-ol .S cti.on of
(2R~ 2- (2, 4 dmwpmwm&o&nﬂ'wﬁiﬁﬂ%ﬁ iked B inb S555En Bhehi,
yl ] pheny) - 1-( iyl of pyvirfidinyi hlb‘aﬁibn?atah reachngtheca&espoﬁdingocess
according to C |m 29, charac |sed J(P ‘ reduct. on ﬁ?ui
compound in which the p enyl pyridinyl or- pynml inyl group is substituted bya
leaving group such as Cl, Br, | or -OSO2CF3 with a compound of the formula Het-M
where M is -Sn{Me)s, -Sn(n-Bu)s, -B(Et)z, -B(OH)2 or -ZnCl, Het being as defined for
formula () and being N-protected if necessary, in the presence of a palladium or
nickel catalyst, and, when the leaving group is -OSO.CF3, additionally in the
presence of lithium chioride;
said processes (a) to (xxii) being followed by, optionally, conversion of the product of

the formula {l) into a pharmaceutically acceptable salt.
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carried out by catal ytic hydrogenation.
—_

AR RO

-183~

WO 97/01552 PCT/EP96/02470 -

23. A process according to claim 22, characterised in that it is used to
prepare a compound of the formula (1) in which *Het" is a pyrazolyl, imidazolyl,
triazolyl, thiadiazolyl, oxadiazolyl, pyrrolyl or tetrazolyl group, optionally substituted as e
defined for formula. (1). | | ¥

24. A process according to claim 22, characterised in that it is used to
prepare a compound of the formula (1} in which “Het" is a pyrazol-1-yl, pyrazol-3-yl,.
pyrazol-4-yi, imidazol-1-yl, imidazol-2-yl, imidazol-4-yi, 1,2,3-triazol-1-yl, 1,2,3-triazol-
2.y, 1,2,3-triazol-4-yl, 1,2,4-triazol-1-yl, 1,2,4-triazol-3-yl, 1,2,4-triazol-4-yl, 1,3,4-
thiadiazol-2-yi, 1,3,4-oxadiazol-2-yi, 1,2,4-oxadiazol-5-yl, pyrrol-1-yl, thiazol-5-y1 or
tetrazol-5-yl group, all these groups being optionally substituted by 110 3
substituents as defined in claim 1.

25. A process according to any one of claims 22 to 24, characterised in
that Ar is a phenyl group substituted by one or two substituents each independenttly
selected from F, Cl and Br.

26. A process according to claim 22 (i) or (i), characterised in that the
reduction is carried out by catalytic hydrogenation. _

27. A process according to claim 22 (i), characterised in that the reduction
is carried out with p-toluenesulfonylhydrazide.

28. A process according to claim 22 (vii), characterised in that the
hydrolysis is acid hydrolysis.

29. A process according to claim 22 (i), characterised in that (2R,3S)-2-
(2,4-diflucrophenyl)-3-(4-{1-methyipyrazol-5-yljphenyl)-1-(1,2,4-triazol-1-yl)butan-2-ol
is prepared by the reduction of (2R)-2-(2,4-diflucrophenyl)-3-(4-[ 1-methyipyrazol-5-
yilphenyl)-1-(1,2,4-triazol-1-yl)-3-buten-2-ol.

30. A process according to claim 29, characterised in that the reduction is
carried out by catalytic hydrogenation.
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An antifangal agent of
formula () or a pharmaceutically
acceptable salt thereof, where
Ar is a phenyl group substituted
by 1 to 3 substituents each
independently selected from
halo and CPs; and X is a group
of formulz (a), (b), (c), or (d)
wherein Z is H or F, and in

nitrogen-containing  aromatic
heterocyclic group optionally
containing an oxygen or sulfor
atom and attached to the phenyl,
pyridyl or pyrimidinyl group by
a carbon or nitrogen atom and
optionally substituted by 1 to 3
substituents each independently
selected from halo; Ci-Cs
alkyl (CI'C4 alkoxy)methyl;
-C4 alkoxy)ethoxymethyl;
z-hydroxyethoxymethyl
cyanomethyl; -NRIRZ or
-CH,CONR!R? where R! and
R? are each independently H
or Ci-C4 alkyl;, phenyithio or
phenyl«(C; or C; alkyl) in both
of which said phenyl group is

? CH—X
L

b
-

H CH,

(a) —Q—Het )
Het (¢) | {_J‘):}

opticnally substituted by balo, trifuorcmettyl or Ci-Ce alkyl; -NHCO(Ct-Cs alkyl; -NHSO(C1-Cs alkyl); NHCONRIR? where B! and
R? are as defined above; mercapto; and ~S$(0)n(Ci-Cs alkyl) where nis 0, 1 or 2.




