JEP O 440 372 B1 Description This invention relates to-triazole derivatives
whi ch have antifungal activity. Mre particularly this invention relates to
2-aryl -3-(3-hal opyridin-4yl or 5-hal epyadosreien-4-yl)-1-(1H1,2,4- 5

triazol -1-yl)al kan-2-0l derivatives which are useful in the treatnent of
fungal |nf ec“sgplﬁuj’m ani mal s, including human bei ngs. Sone of the conpounds
of the present 1hvention are disclosed in a general sense in our European

Pat ent Appl i catrhigpvedon réi@80E Bidtbicdelifativet whidPaeé dnkiruagtl ach@pe of them are
speci fical |y deffephitthrytiReRionfelaRsltobRAfi-8-(3-halbpyrilifd-d4-yi or 5-hblogyAfidiRAW) AR FH11,2,4-
di scover eg t inadol-1-MRIKEPIH AeivdtiveOWhittRe (efbif e tleftvhaiitiof yal ifdtion IS AHiRdld, Midihg)
hi gh | evel ohunafbéidgsngal activity, In particul aragai nst Asperilll usspp.
fungi, whi ch | Some ¢fktheabigouldsiotthé gréahtwaientionans gieddsedih 3 gaperalbers irolEEURpedhHatent
properties whpplidationdNougo8071920.2 (ER-A351241)butinbnecfthpre ane bpevifi¢alhedeporibedveexempiitind there-
provi des antinfungal agents of the formula.- 15

[err] N 1o N #hes powheendiscqyeied that the compeyndsdfthe pragent igventinarhevsfa suiptisinglyihigh egel of
R is phenyl antfysqd activisdn Agtticularegainst Asperailius sppofyngh wélsiinmaipfyietishuteblate their unexpeetediyd
from hal o, §eef pharmaspkinetic propegtiep whigh gt In longer hpif-jives (tYe yalueslor 1| al kyl; X is CH
or N, and Y i s The igfention prowdes antifurggf agerits of fWFEMYRT i ni ti on of conpounds of the
formula (1) halois F, d, Br or I and C3 and &4 al kyl groups nay be

strai ght-"or branched-chain. Preferrgt afkyl groups are nethyl and ethyl.
Exanpl es of R include 2-fl uoropheny -fl uorophenyl, 2-chl orophenyl,

4-chl or ophenyl, 2- brormpheﬁl'\, ' , 2-trifluoromnethyl phenyl,

2, 4\% chl orophenyl, 2, 4-d¥fl udrophepyl, hf or 0- 4- f I.J.lorﬁmhenyl , 2-fluoro-
4-chl oroppenyl, 2,5-diflu enyl,! 2, 4, K trxfluorophenyl,

4- brono- 2, 5-di f | uor ophenyl and 2-tr%fl ¥or t hoxy- 35 phenyl. Ris
preferably phenyl substituted by 1 to 3 halo substituents, nore preferably
by 1 or 2 haind phatmadeuticaiyiztceptadi@baltsterofpr ef erably R i s phenyl substituted by
1 or 2 substwhes#nt s each i ndependently selected fromfluoro and chloro.

Pr ef erredsi ndi viRlis ghenyl sihatiutadbyf 130 8 ubBitbents leadidndépehliantly sejebtedifydm halo, -CF3 and -OCFy;
4-fl uorophenyl , R siGelklkyor ophenyl, 2-chlor- 40 ophenyl and

2, 4- di chl or opheriPlis H inssC i glilif er ably R i s 2-fl uorophenyl,

2, 4- di f | uor ophen¥s CH2ciahdr ophenyl or 2, 4-di chl orophenyl. Preferably [err]

is rmethyl. Prefef@blOtCIR2 is Hor nethyl. Most preferably R2 is H
2 : 30 In the above definition of compounds of the formula (f) halo is F, Cl, Bror | and C; and C, alkyl groups

may be straight- or branched-chain. Preferred alkyl groups are methyl and ethytl.

Examples of R include 2-fluorophenyl, 4-fluorophenyl, 2-chlorophenyl, 4-chlorophenyl, 2-bromophenyl, 2-
iodophenyl, 2-trifluoromethylphenyl, 2,4-dichlorophenyl, 2,4-difluorophenyl, 2-chloro-4-fluorophenyl, 2-fluoro-
4-chlorophenyl, 2,5-difluorophenyl, 2,4,6-trifluorophenyl, 4-bromo-2,5-difluorophenyl and 2-frifluocromethoxy-

35  phenyl. .
R is preferably phenyl substituted by 1 to 3 halo substituents, more preferably by 1 or 2 halo substituents.
Yet more preferably R is phenyl substituted by 1 or 2 substituents each independently selected from fluoro
o/ and chloro.
Preferred individual embodiments of R include 2-flucrophenyl, 4-fluorophenyl, 2,4-difluorophenyl, 2-chior-
40  ophenyl and 2,4-dichlorophenyl. )

Most preferably R is 2-fluorophenyl, 2,4-diflucrophenyl, 2-chlorophenyl or 2,4-dichlorophenyl.

Preferably R! is methyl.

Preferably R? is H or methyl.

Most preferably R2 is H.

45 Preferably Rf is methyl and R2 is H or methyl.

Most preferably R1 is methyl and R2is H.

Preferably X is N. _

Preferably Yis F. : :

The pharmaceutically acceptable salts of the compounds of the formula (1) include acid addition salts

80 formed from acids which form non-toxic salts such as the hydrochloride, hydrobromide, hydroidide, sulphate
or bisulphate, phosphate or hydrogen phosphate, acetate, maleate, fumarate, lactate, tartrate, citrate, glucon-
ate, benzoate, methanesulphonate, benzenesulphonate and p-toluenesulphonate saits. For a review on suit-
able pharmaceutical salts see Berge et al, J. Pharm, Sci., 66, 1-19 (1977).

Where R1 is identical to R2, the compounds of the formula {I) contain one chiral centre and therefore exist

55  as a pair of enantiomers (a racemate).

Where R1 and R2 are different, the compounds of the formula (1) contain at least two chiral centres (*) and
therefore exist as at least two diastereocisomeric pairs of enantiomers, i.e. :




; 45 - Preferably [err] is nmethyl and R2 is H or nethyl. Mst preferably
[ert] is‘methyl and R2 is H Preferably Xis N Preferably Y is F. The
pharmaceutically acceptabl e salts oEpbke ar@Bpounds of the formula (1)
include acid addition salts 50 forned from acids which form non-toxic
salts such as the hydrochl oride, hydrobrom de, hydroidide, sul phate or

bi sul phate, phosphate or hydrogen pilosphate, acetate, -maleate, fumarate,
lactate, tartrate, citrate, glucong , benzoat e, mnet hanesul phonat e,
benzenesul phonate and p-t glhuenesyl ate,salts. For a review on suit- able
pharmacegtical salts seeN er ./5 rm Sci..-661) 1-19 (1977).
Where [err] is identical nds of the formula (1) contain
one chiral centre and the &Ne exg Sty s a pair of enantioners (a
racemate). Wiere [err] are different, the conpounds of the formula (1)

contain at least two chiral centres and therefore exi st _as a | east 'mo

di ast er etsi songhhe tﬁ“’ﬁﬂﬂ?“r'@‘“é?s bath Hhedndiy §°’°9's°§'°"s th°°° ds 6‘" ﬁP?’

The i nvent.i 8¥twes §elt?{ﬂ"PPQfH'é”P°FFBFW ?ngf’

of the for nﬂ?'&'? “ eof ula(l) °"""a

drsastereor m"1 ;h@c-

tional cr % tio ﬁas%@éémwc

m xture 1§, )1o-%m|5i'|%ﬁlbfr3 i SR,
 thereof. An ﬁ@é\ﬂ. Ia myn ms Bérfbratiok, s, MBY al SO

be prepared fro a correspon ng optr y pure |nterned|ate or by

resolution, either by HP.L.C of the race- 15 mate using a suitable
chiral sypport or by fractional crystallisa&ronﬂof t he di astereol soneric
salts formed by reaction of the racenate wteQ & suitable optically active
acid, e.g. 1R (-)-or 1 S-(+)-10-c C | d. The preferred
conpounds of the formula (1) eﬁ [er ' a é’th 2R, 3S- configuration,
l.e. [err] Particularly prefer [ nts of the conpounds
of the peesent invention are

2R, 3S-2- (2, 4-di fl uor ophenyl ) - 3- ( 3- quoromyrrdrn 4-yl)-1-(1H 1,2, 4-triazol -
-yl ) but an- 2- ol Particularly preferred individual embodiments of the compounds of he present mventron are

2R, 3S- 2- ( 2- @RI3E2ADAdIyorgrhenyD-S-(3-flugrpysigiprdiylli irf1 1 9 ¢ | -1-yl
I eres 25@8ng m@ygzrl’? Sietiors LN gg% T&ﬁ% ey oY
EH-1, 2, 4- 8% | ZRGP22 Py og;pyndm-4—yl)- ~« lH- ; .4—1 azol- l;w{;b'(%ﬁ PRS2 Rs
2R 3S 2- (2, &’R&F‘rzr(&&r’tﬁ' ” "-'Yg . trT azol -
1-yl) but <(51n 2"“;'@"“3%’ )2532- K@%&it ﬁ)% Z e
di chl or ophe

lh%’in%?]r‘tl%éy b ¥ﬁp£r56 B4R follbwihl }nbllﬂédan 2

-ol, and harnace Iy accep e sa¥ts t hereo e corpounds of the
fornula ) provrded by the Inventron may be prepared by the follow ng

nEt hods: - 35!) All the compounds of the formula (1) may be prepared as shown in Scheme 1:-

.L\/.

Scheme 1
4
R - 1) 3Base, solvent
45
X .
: ~ \“ > & compound of the
PR formula (I)
Y 2) 0'
50 (11) N4¢\TF ’/\\\r?
\:-N R
(IL1)

55 . :
wherein R, RY, R2, X and Y are as defined for a compound of the formula (f).

In a typical procedure a compound of the formula (H) is deprotonated by the addition of approximately one
equivalent of a suitable base, e.g. lithium diisopropylamide, or sodium or potassium bis(trimethyisilyl)amide,

3



‘1) Al the conpounds of the formula (1) may be prepared as shown in Schene

1:- "Schene 1 40 [err] [err] 1) Base, solvent 45 [err]
> A conpound of the [err] EP ®340 372 B1 :
formula (1) Y 2) 50 ( 1) [err] (I11) 55

wherein R[4 ke reSulfisihall (profeRabiy el Bfidnt) S6kihidr pétassfl BFbatibd 8 With'a'keth ﬁnla-
In a typi calfoiruR@midadtoris Qﬂéﬂiﬁﬁkﬁﬂﬂd &\t atlfo -d00b DBOPE) prefotably hiFro €40 ﬁtébs@a;ﬁn%%u le
t he addi t i ororgahic 8gNRhIX . traAdGfurA RolGhe bt Igéthed fandunBstiah Mbrk & imBspRéte, 9: Mitrogen or
| it hium di i seagonopyl am de, or sodi um or potassiumbis(trinmethylsilyl)am de,

3 EP (5 440 BhedtaBinganatbridiéef thedarmulai(il) gresithdr kifgun edmpoarialk ye.d. s O. Liduvminglet &,Hét-UM
3 0r pot assi urareudies) 22 339 (1984t cethay bre pespared byi dohventiokal procedured in bdvardénee WitH Iiterdtiré prpc-
~reaction is - b startinganateriaisiofdhet formiula (i) Freceithpr knpynebippasiids\(@g. beeER-A-d4605, EPIAA A

sui tabl e or 20r §B1A146224) or may be prepared hyrsisfilarragthods tothesedesaibedtheefny| et her,

and under an_inert atnosphere, e.g. nitrogen or argon. 5 The starting

mat er i al 49 of2 Alhthe pesmrRUNds ofting formyladl) may giobe preparpd 8 shawpinRstenie2y. see D. L.

. Comins et al, Het- erocycles, 22, 339 (1984)) or may be prepared by
conventional procedures in accordance w |iterature prec- edents. The
starting materials of the formula (111) rt her known conpounds (e.g.
see EP-A,44605, EP-A- 69442 or GB- A-1464224) or may be prepared by simlar
nmet hods to those described therefor. 10 2) Al the conmpounds of the
fornula (1) may al so be plepgred as shownyi ngBgRene 2:- Schene 2 15 1 2 R

R enr} 25 A base sa tao a conmpound of the fornula :-
sohyvent 1 X
20 /xm or ~ m
. _ R
R Y XN Y’v

w) 1)

A base salt of a
compound of the formula:-

N
\ / , Solvent

/\sﬂ
or § , base,solvent

v

A compound of the formula (I)

L wherein R, R1, R?, X and Y are as defined for a compound of the formula () and Z is a suitable leaving group,
e.g. chloro, bromo or C~C, alkanesulphonyloxy (such as methanesulphonyloxy). Examples of suitable base
40  salts of 1H-1,2,4-triazole are alkali metal, preferably sodium and potassium, and tetraalkylammonium, prefer-

ably tetra-n-butylammonium (see US-A-4259505), salts.

The reaction is preferably carried out using an epoxide of the formula (IV) as the starting material. If a
compound of the formula (V1) is used in this process, it is probable that the reaction mechanism dictates, at
least in part, that the corresponding epoxide of the formula (IV) is formed in situ under the reaction conditions.

45 The process is therefore, in this respect, similar to that utilising an epoxide of the formula (IV) as the starting
material.

When a base salt of 1H-1,2,4-triazole is used, the reaction is typically carried out atfrom room temperature
to 100°C, preferably at about 60°C when using the sodium salt of 1H-1,2,4-triazole, and preferably at about
room temperature when using the corresponding tetra-n-butylammonium salt, in a suitable organic solvent, e.g.

50 N,N-dimethyiformamide or tetrahydrofuran.

Alternatively, the reaction may be carried out using 1H-1,2,4-triazole in the presence of an additional suit-
able base, e.g. Na;COj; or K;COj, preferably at from 50° to 100°C in a suitable solvent, e.g. N,N-dimethylifor-
mamide, methanol or aqueous acetone. '

The intermediates of the formula (IV) and (Vi) may be prepared by conventional techniques as summarised

86 by the following methods shown in Schemes 3 and 4:-



for ) basesol'vent 35 A conpound of the formula (I) wherein R
[err] X and Y are as defined for a conpound of the-formula (1) and Zis a
sui tabl e | eaving group, e.g. chloro,ER044087281 [ err] al kanesul phonyl oxy
(such as net hanesul phonyl oxy). Exanples of suitable base 40 salts of
1H1,2,4-triazole are alkali netal, prefggigg¥gsodiun1and pot assi um and
tetraal kyl ammoni upy prefer- ably tetra-n-butylammoni um (see US- A-4259505),
salts. The reactifon is preferabiyggggrgqgegyt usi ng an epoxi de of the :
formula (1V) as e starting material’. 73 compou of the formula (VI) is
used in this is probable that the reacgipn quhanisn1dict1tes,'
at least in part, T romula (1V) §s
formed in situ u e reacti2n conditions. 45 cess is thergfore,
in this respect, simlar to that ARsSi ng an epoxi de Xﬁﬁrnula (1V)
as the starting material. When a bdse s@ltof 1H 1,]2,4-griafol elis usefd, the
eraturq’%sv%%rr]
gkole,

reaction’?stypically carried out at. fromroomte
preferably at about [err] when usiﬁg the sodiumsak-t of 1H1,2,4-tri
and preferably at ad@dt room tenperafWire when using the ¢wnrespondi ng
tetra-n-butylammoniumsalt, in a suitable organic solvent}, e.g. 50
NN- di et hyl| f or mam de or tetrahydrofuran. Alternatively, iye reacti on nay be
carried out using 1H1,2,4-triazole in the presence of arf additional suit-
abl e base, e.g. [err], preferably at from[err] in a suifable solvent, e.g.
N, N-di met hyl for- mam de, methanol or aqueous acetone. T nt er medi at es of
thg_fornula (1V) and (VI) nmay be prepared by conventj t echni ques as

sumari semd 55 by the followi ng methods shown in S 4. - 4 EP
0 440 372 Bl Schene 3 1) Base, solvent 2) 10 [err] 15 | V) 125 wherein
[err] X and Y are as defined fora conpound-of the forml a nd Z isa
| eaving group, preferably C or Br. (V)
| 25
wherein R, R1, R2, X and Y are as defined for a compound of the formula (I) and Z is a leaving group, preferably
Cl orBr.
_ In a typical procedure, a compound of the formula (ll) is deprotonated by the addition of approximately
o one equivalent of a suitable base, e.g. lithium diisopropylamide, or sodium or potassium bis(trimethylsilyl)ami-

S0 de, and the resulting organometallic intermediate is reacted in situ with a compound of the formula (V). The
reaction is typically carried out at from -80° to -50°C, preferably at about -70°C, in a suitable organic solvent,
e.g. tetrahydrofuran, toluene or diethyl ether, and under an inert atmosphere, e.g. nitrogen or argon. The com-
pound of the formula (VI) formed need not be isolated and is generally cyclised in situ after a period of stirring
at a higher temperature, e.g. room temperature, to provide an oxirane of the formula (IV).

35 A compound of the formula (VI) when Z is chloro or bromo may also be prepared by reacting an epoxide
of the formula (IV) with the appropriate hydrogen halide under anhydrous conditions.



gln a typical procedure, a-conpound of the fofrrul a (11) is deprotonated by.
t he ‘addi t'i on of approxi mately one equival ent of a suitable base, e.g. '

l'ithiumdiisopropylam de, or sodi umER0408ZBAE um bi s(trinmethylsilylam - 30 '
de, and the resulting organonetallic internmediate is reacted in situ with a’;"-

conmpound of the formula (V). The reaction is typically carried out at from
[err], preferably at about [err] in a suitable organic solvent, e.g.
tetrahydrof uran, toluene ordiethyl ether, and under an inert atnosphere,
e.g. nitrogen or argon. The com. pound of the formula (VI) forned need not
be isol ated and I's generally cyclised in situ after a period of stirring at
a higher tenperature, e.g. roomterrperat%&_ggﬁto provi de an oxirane of the
formula (1V). 35 A conpound of the fornmula (VI) when Z is chloro or
brono may al so be prepared by reacting an epoxide of the fornula (1V) with
t he approgriate hydr ogen hal i de under anhydrous conditions. 40 45 50 55 5

EP 0 44072 B1 5 [err] 20 8y Bj{se, (where [err]
[err] alkyl) 25 Base, [err] Epoxidati on?-% m Epoxi dati on 40
[err] 45 ere [err]al kyl) 50 55

Y (IV%
wherein R [err] X ang,Y.are gs defined tor "a conpound of the,fornmula (I)
and [err],is a suitabl ezﬁcbgﬁ/fﬁcéngroup, e—g—Cc——B8~ | or 2

met hanesuf phonyl oxy. In &mypical procedure a conmpound ofg ¥ or mul a
(Virr), (1X)y or ( |s prepafed directly froman ester of tayforrmula (VI1)

by reaction with nonefal i c I'™ernedi e gerived by deprotonation of
a conpound of & QE Z
" N
Y Y \ Base,
- (¢,-C, alkynyz!

20

2
h = C. =
(where R (::l (;4L

alkyl)
J v
2
25 1
0
> ] = o X j
R XN 1 I
- Base, (CI-CI.alkyl)Z N
LW x)
o (vhere R” = C;=C, alkyl) . (IX)
E
- Epoxidation poxidation
\ A%
40
1
R1 2 .0, R )
Z
X : xh
=
0@, %
45 YGRS
, (Iv) (1IvA)
(where R® = cl-cl' alkyl)
50

85 wherein R, R1, R?, Xand Y are as defined for a compound of the formula (I) and Z! is a suitable leaving group,
e.g. Cl, By, | or methanesulphonyloxy.

In a typical procedure a compound of the formula (Vill), (IX) or (X) Is prepared directly from an ester of

the formula (Vi) by reaction with an organometaliic intermediate derived by deprotonation of a compound of



‘EP 0 440 372 Bl the formula- 5 ‘[err] 10

(1) as approprlate wherein [err], X and Y are as defined for a conpound
of the formula (1), with approxi mat eEB0&3728Li val ent of a sui t abl e base,
e.g. lithiumdiisopropyl am deorsodi um bi s(trinmethylsilyl)am de. The
reaction is thyforidd:d y carried out at from[err] preferably at about [err]
in a suitable organic solvent, e.g. tet- 15 rahydrofuran or- diethyl ether,
and under an inert atnosphere, e.g. nitrogen or argon. Alternatively, a
compound of the forrmula (1.X) or (X) may be prepargd by reacting; -
respectively, a corrpou f/j( e forrrul a (M1) orJ(I X)gw th approxi mtely
one equival ent of a sui taL e.g sodiurg e,}{ ol I gwed by

*al kyl ation of the resulta \carbanl onin situwth \su' abl e al kyl ati ng
agent. The reaction is t¥ypic ly carried out at fryom[¥€rr] to room

terrperature in a suitable organic solvent, e.g. N, Nemdnethylformam de 20
Preferabl{} al kyl ation of a conpound of the forrrula (VIII) or (IX) is

performed unger,B {%ewﬂ' lft X&'V a és podha of form tha
Cor r a0 k) | o leha =, i e oduﬁ\tbl :;%f JrQQ:H&n
tenperature, iy X&Hri fréth -8098 Bob& Waﬁ Wt dBout SRR
the formisa fhyéofitdn dr didthy stnaﬁarfd%ﬁase ahbma.goss rg;dm% orHﬁB f10d s e ng
di met hyl oxosul pjprdtivély, nki Gi€helfétmela (DBEPm reld bY@ading, &Zpe&&a?)aoaﬁpound
chl or onmet hy| éfkreltérihiifia (\Vi11) G¢ ax;m apPiloximatSly odoeamvaneﬁtlp&%itauemé) 0.. 30diuhi 1ydide | TRIoWEl S
of the for nubyaliiibtion\oftaé iuttardRearbanioh in situwith X séitable alRylting agamtrhk edaction aypRallyoatriel
the or mul a dut 3t fran@°CloirdmNeriratutein p suitatls @ganicSoledng eg. N, N-dib@thyifeemamide. 30 Schene
E/[ errsp 40 Preferably, alkylation of a compound of the formula (VIli) or (IXRe gerformetunder phase transfer con-
corrpound of ditings,feqr using NaQHICHHIGH)ANA OHSQ£H.DICHEI/(C1-C, alky)Z! (wherein Z! is preferably ioda), jt
wher ei n [errffmm&mpemmmpetdﬁmmdtvbm“ tud. the fornula (1) and [err]
are each i ndep&pexisatidnpf & keteneobihie formua IX) aner) i p ysing convenjionpbmethedscq.9. yging,
renoved by rdmetbvioxesishqiumhmethydideegyses d-AG 196 %57 1359) or ehiorproathyliBium @¢- 18° Tet
Pref er ablzy’? [ \eftr[19881 795 gr oup that may be selectively renpved by reduction

d H Pre- f t |
LT e A M A G R
chl &e‘fo Wien{ §5 is 'BTY[S’”?%W?S"W& ﬁhﬁrﬂ?@ chI oro, the preferred nethod of
&red |or]w|s by hydrogenolysis. In a '

Scheme 5

“ /\N /N\rz3 Reduction A compound of
‘ Ed the formula (I)

wherein X is N

&5 (X1)

wherein R, R1, R2and Y are as defined for a compound of the formula (I) and Z2 and Z2 are each independently
selected from H and a group that may be selectively removed by reduction, with the proviso that 22 and Z3
50 cannot both be H. Preferably Z2 is the group that may be selectively removed by reduction and Z2 is H. Pre-
ferably the group that may be selectively removed by reduction is halo (defined as F, Cl, Br or ) and most pre-
ferably is chloro.
When said group is halo, preferably chloro, the preferred method of reduction is by hydrogenolysis. In a
typical procedure a compound of the formula (XI) is subjected to hydrogenolysis using a suitable catalyst, e.g.
85 palladium-on- charcoal, and a suitable solvent, e.g. ethanol, optionally in the presence of an additional suitable
base, e.g. sodium acetate. The reaction may be carried out at from room temperature to the reflux temperature
of the solvent and at a pressure of from 1 to 5 atmospheres (100 kPa to 500 kPa), but generally proceeds sat-
isfactorily at about room temperature and at about atmospheric pressure.

7



i typical procedure a conpound of the formula (XI) is subjected to

hydi ogenbl ysis using a suitable catalyst, e.g. 55 palladiumon- charcoal,
and a suitable solvent, e.g. et hanoF?oéﬁVBﬁgl ly in the presence of an
addi tional suitable base, e.g. sodium acetate. The reaction nmay be carried
out atfrom r oome ineAfpeiiats of the fofinula (R1) whdrdinian df Zhgnd Z3ks Hraad thé othiads & grbupathdt mayibk at
~a pressure edledivelyrerdovbdbysednttion mpyis cosveiddly prePared a3 sb@m ik$ehdme Ut general |y
proceeds sat - isfactori | y at about roomtenperature and at about-

at nospheri c pressure. EP Oa#&ﬁ’%z Bl The internmediates of the fornula
(XI') whefein on of [err] is H other is a group that may be

sel ectively renoved by reduction may be conveniently prepared as shown in
Scheme 6:- 5 Schenme 6 [err] 10

1) Base, sol vent AFcorrpound of [err] t he
formula (XI') 2) 15](XI1) (III) 20 wherein R

[err] anU Y are, Yor %%"r?ﬁoml 8t the for d&pd one of
is a group that may he QF‘LeCc.Ih'eV Shul£TRYEd by

[err] is H and“the offher
reduction. The rea y beagarried out by a sifilar procedure to that

described in Methad (1);. 25 The er iates of the formula (XI)
wherein gne of [err] ig2H and ot herNTs a'gfgﬁg’that may be se- lectively
renmoved by reduction nmay al so be prgpargd by an anal ogous procedure to that
described in Method (2). The starting teriaks of the formula (XII) may be
prepared by convegdrirpnal procedures suchyagyare illu- strated in the

f okl ewi ng Preparations section. 30 he |nterned|ates of the formula

(XI') whewein [err] are each a group that may be sel ectively renoved by
reducti on may be prepared by an anal ogous procedure to that described in
Met hod (2) Mherein R, Birand ¥ gre@s definpdifoes coppaund of the farmula{l) andane of Zandfilcthanddhe be

prepar ed as SthpdamarPyp tht mayrbe splectivpin ?enemw rrductiam Thereartianimayce carded oubbyassinfgr 55
procedure to that described in Method (1

25 The intermediates of the formula (XI) wherein one of Z2 and Z* is H and other Is a group that may be se-
lectively removed by reduction may also be prepared by an analogous procedure to that described in Method
2).
. The starting materials of the formula (Xil) may be prepared by conventional procedures such as are illu-
\_ strated in the following Preparations section. _
30 The intermediates of the formula (XI) wherein Z2 and Z3 are each a group that may be selectively removed

by reduction may be prepared by an analogous procedure to that described in Method (2) by using an appro-
priate epoxide starting material which may be prepared as shown in Scheme 7 using conventional procedures:-



§

" 8 EP 0 440 372 Bl Schene7 5 [err] 1) Base, solvent 10

2) RCO.Z 15 1) Hydrol ysi s/ decarboxyl ation 2) Al kylation 20 [err]

Epoxi dation 25 30 wherein R [err] EROQ44032B13s defined for a conpound of
the formula (1), [err] are each a group that nay be selectively renoved by
reduction and Z4 is chloro or [err] al koxy. Al of the above reactions are.
conventional and appropriate reagents and reaction conditions for their
per- 35 formance and procedures for |sol a7ti ng the desired products will be
wel | known.to those skilled in the aﬁmrn tn accordance with literature
precedenfs and by reference to the Exanples hereto. A pharmaceutically
acceptabl e acid ad(%i {%;i Qn ﬁq:)t Is readily prepared by m xi ng together

sol utions contain-yEhg the’Tree base and the desired acid. The salt
general ly precipit @t sol ution and is cabjlectpakybyfiltration, or is
recovered by evaporaliofy of tR28D, MRS 4
formula (1) and thef™~galts f&ri-fugga
or prophy- lactic treathent of fungal infect ani mal s, including
humans. Forexanple, they are useful in treating t i cal fungal infections
I n man caused by, anong ot her organisns, species of Candida Trichophyton,

M crospog- um or Epi dernmophyon, or in nmucosal infections caused by Candi da -
al bicans (e.g. thrush and vagi nal candi- diasis). They can also be used in
the treatnment of system c fungal infections cau ed)bac}roinislexmbmtiﬁpeci es
45 of Candida (e.g. Candida al bicans), Cryptocodcud #EdtdPans, Asperaill us
fl guus, Aspergillus fum gatus, Coc- cidioides Pgracoccidioides, Histoplasna
or Bl ast#®myces. The conpounds of the present invention have been found to
have unexpectedly good activity against the clinically inportant
Aspergillus spgd. gfungi. This is mainly attyj fit abl esto their unexpect edl y
good phar macgkiy negi c ﬁr-pper;txi es which ¢ onger half-lives ([err]

Z
val ues). 50 el n v?.fﬂ_&éiﬂﬂa&ionaf t Qémtifungal activity of the
' rmed by determ ning®&

g he gonpounds of the
si{useful in the curative

conpound® can lbe

wherein R, R, R2and Y are as defined for a compound of the formula (I), Z2 and Z2 are each a group that may
be selectively removed by reduction and Z4 is chloro or C-C, alkoxy. , _

Alll of the above reactions are conventional and appropriate reagents and reaction conditions for their per-

35 formance and procedures for isolating the desired products will be well known to those skilled in the art, in
accordance with literature precedents and by reference to the Examples hereto.

o A pharmaceutically acceptable acid addition salt is readily prepared by mixing together solutions contain-
v ing thefree base and the desired acid. The salt generally precipitates from solution and is collected by filtration,
or is recovered by evaporation of the solvent.

40 The compounds of the formula (I) and their salts are anti-fungal agents, useful in the curative or prophy-
lactic treatment of fungal infections in animals, including humans. For example, they are useful in treating top-
ical fungal infections in man caused by, among other organisms, species of Candida, Trichophyton, Microspor-
um or Epidermophyton, or in mucosal infections caused by Candida albicans (e.g. thrush and vaginal candi-
diasis). They can also be used in the treatment of systemic fungal infections caused by, for example, species

45 of Candida (e.g. Candida albicans), Cryptococcus neoformans, Aspergillus flavus, Aspergillus fumigatus, Coc-
cidioides, Paracoccidioides, Histoplasma or Blastomyces.

The compounds of the present invention have been found to have unexpectedly good activity against the
clinically important Aspergillus spp. fungi. This is mainly attributable to their unexpectedly good pharmacoki-
netic properties which result in longer half-lives (t/2 values).

50 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 concentration of the test compounds, in a suitable me-
dium, at which growth of the particular micro-organism fails to occur. In practice, a series of agar plates, each
having the test compound incorporated at a particular concentration, is inoculated with a standard culture of,
for example, Candida albicans, and each plate is then incubated for 48 hours at 37°C. The plates are then

§5  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 Aspergillus fumigatus, Trichophyton spp., Microsporum spp.,
Epidermophyton floccosum, Coccidioides immitis and Torulopsis glabrata.

The in vivo evaluation of the compounds can be carried out at a series of dose levels by intraperitoneal




M ni mum i nhi bi tory concentration (mi.c.), which is the concentration of
the test’ compounds, in a suitable ne- dium at which growth of the
particular mcro-organismfails to ERRAO3TRRIpractice; a series of agar

pl ates, each having the test conpound incorporated at a particul ar

concent r at i Giintravehousectionbrady otdl ddiinitrabibie Buchitevtioh ateliiceulatéd wifhpe.g. caatraip biCandida
Candi da al baibiesns or A8peétqia dimigatus.tAetivitsis bdsed on the supeitabel aftreatedidioupofmige alter thedeath
The pl at es efran ubtreated Gisupofmidente dbserievelat whiclethe noepoand prdyisles90% prétechiproagainst diie
the fungus thel effee oftthpintegtion (D) lneted: ForAapengilius spprinfeeidn maielscthe nimbetof micg aureds s
used in suchfthenfectionafter & spt Hase ellos fyesherpssespmentipfipctiviyus, Tri chophyton spp.
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wi | | det er mi ndhe Hirvention ialso Rieyids: eomiwmvdiﬂ“?s efethadarmuige | (VhLIVE gnd r (XBnd-ethyl-5-

i ndi vi dual flprepwigimingsad f-chigrp-piet 9’°KRP!F'H""!'ﬁe age wei ght and response of
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e m ref | d
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t25 and such are within the scope of this invention. Aternatively, the
antifungal conpounds of formula (1) can be administered in the formof a
suppository orpessary, orthey nay b&EPH#MeI@B1t opically in the formof a

| otion, solution, cream ointnent ordusting powder. For exanple, they can
be i ncorpor &edpliBY 0 a cream consi sting of an aqueous enul si on of -

pol yet hyl ene glycols or liquid paraffin; or they can be incorporated, at a
concent r at i @x3-Bhibremyadin-4-yix2(R.41dGoroping)- h(1Hd | 2@ttt 1-butan-24 si sting of a
white wax or white soft paraffin base together with such stabilizers and
preservati ves as, _may be required. Thus the invention further provides a
phar maceuti cal 53rpo tion conprising a conpound of the gul Q:l(l) or a
phar maceuti cal | t abl e 13 t'ﬂgr eof, together wit hO% Jphar faceut i cal | y
acceptabl e dil.uen par- rier. The i : ¢ Rgr provi des
a conpound of the fornyl a ( euf‘ﬁ cal d

conposi t f%n thereof ~for usé as a medi cament, !

antifungal agent. The i nvent| > i
formula (1), orof a pharmaceliticd 2ECept abl e salt 3 rrp03|t|on

t hereof, for the manufacture\aL [ [

provi des,a nethod of treating an ani I ncl udi ng a husman being) to cure
or 40 prevent a fungal infection, Ry conprises treating said ani nal
with an effective anmount of a conmpount¥”of the forrmula (1), or with, as
appropriate, a pharmaceutically accepcfabl e salt or conposition thereof. The
|n\)@t|on al so pI’OVI des novel internedi ates of the formulae (I1V), (VI) and
(XI'), 4-sthyl-5- fluoropyridimne and 4-chl oro-6-et hyl -5-fl uoropyri ni di ne.
The foll ow ng Enadwmsfdiikdmﬂminedwhe 10 meolinaity THIF (6ml)iah60awg oudadis nitrdget ate
formula (1) mwnhemyat)eddﬁ@mszemﬂtﬁ M Solutiom af rehutylithium iphexaneRS.250M .18 mmof)cthe snikture
in any fol | v alowedhicwasmdo -39°Cithen prepaladite)70°Canditot yifingcrglution ofjfthiymy dilngprapylamide 3,
4 and 5 (inf @WO'MH@FPWP?“SH@M% Y-ghlorardrpih inelirea Dl Germing ataly Heterprysless

~was obt afn ea% 33 @93&))K1a‘&:1én1 e mmpl), The resulfing mprure was §Eted ahitys tsmperpture fof 45 mingag.ater
50 55 10 whigh time, 2 go B ofhy (Zm@eﬂ_yl)-z-ﬂ H-1,2,4-triazol-1-yl)ethanone (2.23 g, 10 mmol) in THF

3-(3-Chloro PTPHF a Th%g? Az?plon ofwaterd?ﬁm %e&ﬁ' t:gérﬁ?q ws%% ml) ihyo:zz)m

gn- %;Ql 51 me org lce Gts were dn overmagnesium sulphate, filtered, concentrated under reduced pressure and
30 the title compound isolated by “flash" chromatography on silica eluting with ethyl acetate. The product was
recrystallised from ethyl acetate (yield = 0.46 g), m.p. 182-184°C. Found: C,55.76; H,4.15; N,15.23;

C7H1sC1F2N,O requires: C,55.98; H,4.14; N,15.36%.

EXAMPLE 2
35 .
2-(2,4-Difluorophenyl)-3-(3-flucropyridin-4-yi)-1-(1H-1,2,4-triazol-1-yl)butan-2-ol
1' - l
3
40
= ]
. AN
45
80

The reaction was carried out by a similar method to that described for Example 1 using 4-ethyl-3-

fluoropyridine (see Preparation 1) instead of 3-chloro-4-ethylpyridine as the starting material. Column chro-

55  matography of the crude reaction product on silica using ethyl acetate as the eluant first gave, after combin-

ation and evaporation of the appropriate fractions, the title compound, enantiomeric pair A, m.p. 178-181°C,
which was characterised by 1H-NMR spectroscopy.

JH-NMR (CDC13): 3 = 1.6 (d, 3H), 3.85 (q, 1H), 4.7 and 5.15 (AB q, 2H), 5.1 (s, 1H (OH)), 6.5 (m, 1H), 6.7 (m,

1



i .
‘F 20 To a solution of diisopropylamne (1.01 g, 10 mml) in dry THF (60m)

at [‘err] ‘and under a nitrogen at- nosphere was added dropwise a 1.6 M
solution of n-butyllithiumin hexancER®4403M@B1 10 nmmol ). The m xture was
allowed to warmto [err] then recooled to [err] and to the resulting

sol ution of {H)dus\m) 184,78 &f PH)eAT AL 7.68- B H), 648 (M) 8.2598, 1HpPPnl. Was added
dropwi se 3- chl girrefelgtion Witipas:s diivyl@etaethhol providea dftecombination ardialoREANDF B ap-25
22, 339 ( 198gdpriate kadlidnsQthe frfpurs ¥k compolhd; esismBaeric pedr BOThis vais Gurtherpusified by cdldma thro-
th i S t enper amatogeaphpaon sliita using 63:2 ¢ dicti drariethatie/raéthdnol/0cB 80 aciedus kmmoniands the eluant. The ap-

1- (2, 4- di § | upomipta Grankibrjs ware(cimbided Bnd/evaporater &l pravide. afterttiteration witl detB\Bether, tteltitianam-)
in THF (1 S5npoundremanticeieciair By, 188-Cufognd)GS7-63; HehA2UN, 1957 19 BurhhisFaldeOr025k,0 requires:

.t enper at ur e @5%97; H43& M1588%e peri od and the reaction was quenched by the

f2;

addi tion of waEesntiemamiapgir Exwag reslved:Ry Hetl-Griuging Tehirglsunperd (CRHIRA %@m#«-nm
com bined of bmr@a@%hmﬁlem"ﬂ? F@H""&\‘?’E’P F’Eﬂﬂ"g‘ﬁ’ﬁﬁﬁq Reovide thergsplued in-
concent r #f ed""(ﬂ\'ﬁ'é"aﬂ“é‘ﬁ%éﬂc the W‘a' “#‘l tle c ur}d i soI at ed
"flash" chromaf °|'Y"?:saf" 'P"Euﬂ"ﬁi i"E't Z%ﬁ si Hﬂeﬁgﬁ
was recrystaf ﬁ" 3 f@ Frﬁ it °"sd” °° t°lﬂ8
Sl o P ‘1‘.5 Sanl s e e s ammme}émspﬁyam and
2-(2, 4- ?l J&F" ﬁeﬁyl‘ﬂ@"{’?"?“F?fBF’S‘BfP‘F'ﬂ% 4-yl)-1-(1H 1,2, 4-triazol - 1-yl ) bu
tan-2-o| [errl F 50 The reaction was carried
out by a si to that described for Exanple 1 using 4-ethyl-3-
fl upropyridine_(s st ead chl or o- 4- et hyl pyri di ne as
ther)ft)ar tab NQ § F‘F&F*’%‘f‘?ﬁﬁ"‘&?’s‘f’% *Q‘Sgemmﬁﬁngfaphy of the crude reaction
product on silica using ethyl acetate as the eluant first gave, after

combi n- ation and evaporation of the appropg ate fractions, the title
conpound, enantioneric pair A mp. [err])H I3ch was characterlsed by
[err]-NVR spectroscopy. [err]-N 6 (d, 3H), 3.95 (g, 1H), 4.7
and 5.152%AB q, 2H), 5.1 (s, 1H( , 6.7 (m EP 0 440 372
Bl 1H), 6.95 (m 1H), 7.45 (t, \L&) s, .95 (s, IH), 8.15 (s,
1H), 8.25 (d, 1H) ppm Further el ulglon V\Bthy ~~et hyl acet at e/ net hanol
provi ded, after conbination and evaporation of the ap- propriate fractions,
the\'—r‘rpure title conpound, enantiomeric pair B. This was further purified
by col umi® c hwave prepared §y asihilar raathod iof that deseribed for E3@npfe 1using the appropriate 4-ethyl-3-halopyridine
di chl or onet handdf(rataphenid2A - Bhotriaasbiigthanoneemihe starding maderislsyant . The ap- 5
propriate fractions were conbi ned and evaporated to provide, after
trituration with diethyl ether, the title com pound, enantioneric pair B,
mp. [errg. Found: C,57.63; H 4.32; N,15.71; [err] requires: C, 57.87;

H 4.43; N, 15.88% Enantioneric pair B was resolved by HP.L.C using a
chiral support (CH RACEL [err] OGand eluting with

12



1 1 i sopropanol / hexane.

evaporated to provide the resol ved in-
contam nated with the chira

The approprlate fractions were conbi ned and
10 dividua
supporEPOBaethpure enantiomer was further.

enanti oners, each

purified by col um chromatography on silica using dichlorone-

t hane/ net hanol (95:5) .as-the eluant The appropriate fractions were
conbi ned and evaporated tijo give, after trituration wth hexane/dijet hyl
ether, a purified individual enantioner. One gnantionerof mp. [grr] and
[ear]/gf = 1ng{g1 iP)netkanoL%,anddanE;RELLEg glf. %e;L] ?n?|15_ [err] (c
= 1ng/ ms in nmethanol) werle obtai ned. 0 e follow ng
tabul ated conpounds of tHe general formula:- 20 [err] 25
N N were preparéed by a gimlar hod ofthatdescrlbedgor Exanpl e |1 using
the appropriate 4-ethyl-3-hal opyij di ne and
1- (hal ophenyl)-24(1H 1, 2,{4-tri azol- 1-yl ) et hangne as tﬂe-startlng material s.
35 40 4%%50 55 12 EP 4 440 37? BlL 5 .&Q’LO U~~F~~~~~~~ ?.~~~~ofg_ g zZw do
do Ifl)  H gH 15 3 . o -
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chl oronet hane followed by ethyl acetate as the eluant. The resulting solid
obtained was triturated with diethyl ether to provide the desired product.
(2) See Exanple 1 for reference to ER@#03RBYaterial. 5 (3) See
Preparation 1 for starting material. (4) Colum chronatography was carried
out on sili caycbilimPcrgtutbgRpry wak dirtiedouticn sliga Withla gradisnt elatioe Lskige? Tethyl acetate/di-
chl or onet hanechidbrhediviél folkyvee biisthyl actitedscthaeludnh Fhedesuiting solid hiesaizgdwae piurakdavith
fracti ons wer diethg atherte proddecthedeaidipakient and t he materi al obt ai nedwasf urt her
purified bycol2ysee BExanperhfoonferpinto starting haterial. usi ng 93:7: 1 - '

di chl or osret ha(ey SeeRréparation Uoi38@tingenatedals armoni a as t he el uant. The

appropri at e f (4 Coliomchramatographyrwas tarried out ¢ siisej withgjoradjenb ejytiop usingghethyh acefateldi-q e
Ctriturated wi chiorehesheng follewer dy ethy aﬁ?‘ﬁ??ﬂ@‘*tﬁt’é“‘dﬂ?@?@'ﬁ? 6’8‘(5‘8’%3‘" "‘W?éd and
~ enantioneric pW?'a'e‘!ﬂ"dF'ﬁélﬁ‘eVﬁ%bﬁ"@gHﬁMH‘e @‘W 4¥ing P37 Hod

rifiediby
to that descr I"E’é‘epmqﬁhmﬁlg_\ ?@V%isofaﬂqegu ‘?éﬁthf qtfgﬁ 7
E ﬁ esr
Eﬂ% “sf me od {UtP(;t dgg.wet t:and

~ one of rfp.

[err] (c = 1 "t'ﬁ@f'ﬁzf '"° vg
silica usmg ?')ea" Leo 31 n| as t
el uant. The aﬂﬁ?"ﬁ'ﬂﬂ"@&‘l@"?‘t”%ﬁ’f?‘ﬂn@' \ﬂé‘f’é‘dgﬂhﬁq n 1%@' '3'"5 o l’ted the
mat eri al . ob- {8 FCelwan psatographywas WFP‘F‘@EF"&%%’EI si ca
usi ng 9:;)3 etallg{“:;%ﬁtﬂf @FanéfrP%‘ggPprb o hyo et o et
were conbi ne was fuyrthey
%‘;‘ '% S vg vém L traz; amfthttfrc

Each enant i onﬁt“i?’ﬁ'%‘}g ﬁ@ﬁ"}gﬂ%’“ i‘t“ﬁ %

dedi ped produ m

H. F‘ . C.poUSI n@aa p§ q@?ﬂcﬁ“’e N%“F 8e§cr|lb a Ygaﬁpxsembe.d "
EXAI\/PLE 7

2-(2,4-Diflwny)-(5 fluoropyrimdin-4-yl)-1-(1H 1, 2,4-triazol -1-yl)
err] 35 F A soI ution of

but an- 2- ol

3- (4-chl or o0,
zol - 1- yl%bu ,
g, 0.8 mml) in ethanol (20n1) was hydrogenated at at- rmspherlc pressure
and at roomtenperature in the presenge @hs 10% pal | adi um on$thar coal (30
ng). and so- dium acet ate dg) 082 g, ?g) After 5 ho r 95 further 10 ny

of 9% pal | adi undx ddeﬂd/&nd' hydr og@ t ued for
an addi t¥onal Whour peribd. ta-l-@q—w@s % v d by i and the
filtratewas condenty FF »N&nr o mgr aphy| of esi due on

silica using 97:3 ethyl g eta,te/ re- -4§_nJosinol as the el rovi ded, after

conbi nati on and evapor of aﬁbr opr?a e fractions a turation with

diethyl gther, the titljg pound, enantioneric pair B, p7249 g, 89%,

mp. [err]. Found: C 55.09¥; H 4.00; N, 19.96; [err] requirks: C, 55.01;

H 4.01; N, 20.05% Asanpl eg of the title conpound, enantion®ric pairB,
\rOSg, 0.3 mmol) and 1R— -) - 10- canphor sul phoni c acid (0.07g,0.3

) wer edi ssol yaelod Be §EE- EB-CH-ﬂuQI% idin*lﬁ{b-ﬁé Al @ dorbshehyBHLAH-1,0-tridzol-1-yl)butan-2-
hours. Ther egil E dothefid pk b%g:&i& iy)\6807 G085 RRbIFH ethlinof @brh) vdsinfdiodeRatél &t gt
2R, 35-2- (2, fhiokhhbrc\ps rl Pt AEdeiiBe & T babddiumbn charddal3®me)-ahd so-
dium acetate (0.082 g, 1 mmol) After 5 hours a further 10 mg of 10% palladium-on-charcoal was added and
hydrogenation was continued for an additional 1 hour period. The catalyst was removed by filtration and the
filtrate was concentrated in vacuo. "Flash" chromatography of the residue on silica using 97:3 ethyl acetate/me-
4 thanol as the eluant provided, after combination and evaporation of appropriate fractions and trituration with
diethyl ether, the title compound, enantiomeric pair B, (0.249 g, 89%), m.p. 127°C. Found: C,55.08; H,4.00;
N,19.96; CgH4F3N5O requires: C,55.01; H,4.01; N,20.05%.

Asample of the title compound, enantiomeric pair B, (0.105g, 0.3 mmol) and 1R-(-)-10-camphorsulphonic
acid (0.07g, 0.3 mmol) were dissolved in methanol (4ml) then cooled to 0°C for 2 hours. The resulting crystalline
5 solid was collected by filtration to give 2R,3S-2-(2,4-difluorophenyl)-3-(5-fluoropyrimidin-4-yl)-1-(1H-1,2,4-tri-
azol-1-yl)butan-2-ol 1R-(-)-10-camphorsulphonate 0.5 methanol (0.06g), m.p. 176°C, [«]2-49.5° (c = 2 mg/m|
in methanol). Found: C,53.09; H,5.36; N,11.43; CysH3F3sN505S.0.5 CH;OH requires: C,53.27; H,5.36;

N,11.73%. The absolute configuration of the compound was confirmed by single crystal X-ray analysis.

The filtrate from the crystallisation was evaporated in vacuo and partitioned between dichloromethane
(10mi) and saturated aqueous sodium bicarbonate solution (5ml). The organic layer was dried over magnesium
sulphate, filtered and concentrated under reduced pressure. The residue and 1S-(+)-10-camphorsulphonic
acid (0.46g, 0.2 mmol) were dissolved in methanol (3ml) then cooled to 0°C for 2 hours. The crystalline solid
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i - :

azol - 1- yl)butan-2-ol 1R-(-)-10-canphorsul phonate 0.5 met hanol (0.06g), mp.
[err](c = 2 nmg/m in methanol). Found: C,53.09; H,5.36; N, 11.43; [err]
requires: C,53.27; H5.36; N, 11.73% EPOAMBBRAIUte configuration of the
conpound was confirnmed by single crystal X-ray analysis. 55 The
filtrate froab bslledtddytiylfidationIciives,3RS(2, @ RPASERERIT)- 31(S luoPapytinidiiddhylp :(1H- 1,2, 4616201
bet ween di chliof)butantdal rs-(£)-1 86dmphorsuibherate 0. Suhet bhnal01€324)s mpO1HBL0) u]5+54.5° (¢ = 2mg/ml in
bi car bonat es tetHahéhIF dubdtc)ss.27; SR 0811166 HGFINGG 8! 0.5CHDR FIR@E:CH 1M HS 6N 3. 0%
filtered and comgdiple dltiRCiR()dGcanipholsifiphonaty i $1226, 2.1ThMoly epatbd @cdrithg to the above
1S- (+) - 10-5c ampkt@d svad pentitiohedi batwveéh didhlordmetharia.(2bmiyand gaturiedeaqidossSidiumdicarbonate (3mi).
met hanol ( 3niThe brpanic lgyenkeasavashed wittrwater (504¥) ttién dded vgar magnesion sulithate, flltered andlevegiorated
EP 0 440 372 iBtacumdo givé 2BAS-Rd2,4ifldordpbengl)-3-(5-flubropygjinidin-4-yi)-1-(1H-1,2,4-triazol-1-yl)butan-2-ol
'2S, 3R-2- (2, 44@i64a), men: 63 igld 362°%c E3mE/mLiomethgnol.ni di n- 4-yl ) -1- (1H1, 2, 4-tri azol
- 1-yl) but an- 2- ®banips-df the-18d+)clanpivdpsuphpimasdt ¢1. Fg52. mmblhmare@&nﬁwg)tq thanaimve
[err] = 21/ miettiod wastréated by § simiEomietibd tGhE Jes2ied Bhdye @dthe MR-} 10amphorsulphonate salt to
[ err]requi r egive @888-242.4-dFcopB@wil)-Bi(Stfluormpayrimidin-dsyilrfialt B-12#-triagel-1-yl)butan-2-ol '(0.63g), m.p.
1R- (-) - 10- carfp¥6r ol +6H 6 {er 2mafmiin mgthanglkg 2. 1 mmol ) prepared according to

t he above 5 met hod was partitioned between dichl oronet hane (20n) and
sat ur at ed ,aqUEX8MBLE®di um bi car bonate (3m ). The organic |ayer was washed
with water (5m ) then dried over Smesi um sul phate, filtered and

evapor at ed i r2-(24Riflyorophepyi);A-(5-flucropyrimidin-4-yl)-1-(1H-1,2,4-triazol-1-yl)butan-2-ol, enantiomeric pair B

2R, 3S-2- (2, 4-di-fl uor ophenyl )-3-(5-fluoropyrimdin-4-yl)-1-(1H 1, 2,4-tri azol
-1-yYl)butan-2-ol (0.64g), mp. [err](c = 1ng/n1 in nethanol). Aysanple of

the 1S- (+» 10- canphor sul phonate salt (1.1 2.0 mmol) prep d Accordi ng
to the above 1@ugethod was treht é%F“lg%Sa-]g‘i“\‘ﬁ T4 neth 1.? ESC{,I bed
above for the = (- - 10- canphor sul phonate salt to g veN ;

2S, 3R-2- (2, 4- df r henyl ) - 3¢5—uerepyrrpdi n4- I)-Jl-(lH— [, ﬂg& zol -
-yl ) butan-2-ol ( H3dn. mp. [@r](c = 2ng/mM in ne nol). A5 fE LE 8
2-(2, 4-Di & uor el )-3-(5-fluog rin di pod
yl)-1-(1H 1,2, 4-triazol - 1-yl ) bufan- 8% 0ol , Yéhant i omeri c pair [err] NF

35 To THF (200m ) was added\igcl{(um bils(trFnethyl silyl)anyde (79m of a
1.0M solution in THF) and the sol - uti n/cg led to [err] undgr nitrogen.
Asol |on300f 4- et hyl -5-fl uoropyri m din \( ) (see Preparation 8) in THF
®100n ) was added over30 minutes. Afters 'rrlng for 3 hours at [err] the
thin slurry was treated with a solution
1-(2, 4-di fl uorophenyl)-2-(1H1, 2, 4-t hi achl 1-yl)ethanone (17.7g) in THF
(100nt ), dropwi se over 30 mi nutes. The sol.ution was stirred for a further 1
hour at [ef r] a ”fl@ﬁ Wé%ﬂdé?f saﬂ"!'hb'ﬂ@@ﬁht!sﬂﬂ 1°Mf59l§ﬁ'°"va'1ﬂ fbﬂ?°'-
to [err] the o) spl '%84&* %ﬁ'ﬁﬂ'ﬂ (199x(sen R F’Em!

1 s rr d jon
z:t’é;ﬁ;eshzzd?g‘*ﬁ@ it g\rgzw %@ gg flanss ﬁ*% e
reduced pres% E‘gms &hw 0 F'?'ﬁf Il 'ﬁ%?

(20

m and he organic yer sep ed an
(230m ) amd em deb ?he aqueous phase. The combined organic layers were concentrated un-

der reduced pressure to pmvude a solid that was triturated with diethyt ether (230ml) and filtered. The filtrate
was concentrated under reduced pressure and chromatographed on silica with 1:1 diethyl ether/ethyl acetate
as the eluent. The fractions containing the title compound were combined, concentrated under reduced pres-
sure and the residue chromatographed on silica with 1:1 ethyl acetate/hexane as the eluent. The appropriate

45
fractions were combined and evaporated under reduced pressure to provide the purified title compound
(0.82g), m.p. 125-127°C. Found: C,54.89; H,4.06; N,19.66; C;¢H14F3Ns0 requires: C,55.01; H,4.01; N,20.05%.
EXAMPLE 9

50

2-{2,4-Difluorophenyl)-3-(5-fluoropyrimidin-4-yi)-1-(1H-1,2,4-triazol- 1-yl) butan-2-ol,enantiomeric pair A

The title compound was prepared by a similar method to that used in Example 7 using 3-(4-chloro-5-
fluoropyrimidin-6-yl)-2-(2 4-difluorophenyl}-1-(1H-1,2,4-triazol-1-yl)butan-2-ol, enantiomeric pair A (see Prep-
aration 2(jii)) as the starting material. This gave the product, m.p. 137°C. Found: C,54.89; H,4.06; N,19.82;
CieH14F3N50 requires: C,55.01; H,4.01; N,20.05%.
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1Was concentrated under reduced pressure and chromat ographed on si I ica W|th

1: 1 diethyl ether/ethyl acetate as the eluent. The fractions containing the

title conpound.were conbined, concenkE? @#49372BYer reduced pres- 45 sure and
t he resi due chromat ographed on silica with 1:1 ethyl acetate/hexane as the
eluent. The exaMropneate fractions were conbined and evaporated under
reduced pressure to provide the purified title conmpound (0.82g), mp. [err]
Found: C, 54. $&:Chidropyriidin-4yi}t B (23kxifluprephehyl)te(dhii1i2#diriazql- 154 buleh:2-dH edanBidmeriblpdlKB 05%
EXAMPLE 9

2-(2,4-Di91 uorophenyl)-3-(5-fluoropyrimdin-4-yl)-1-(1H 1, 2,4-triazol -1-yl)
but an-2-ol enantioneric palcnﬂj The title conpound was prepar ed by a simlar
met hod to that used i e 7 usi nSZS-WZ-WForo 5- or 3

fl uoropyrim di pso° uorop N3, 1-(1 . B 1-yl) but an
-2-ol, enantlo re- ation "h 3 : i ng

mat eri al . Thi s \gau | X M p. —f'Eﬁ—-]-——Pougg__l(C 54. §9; . ok

N, 19.82; [err] ireg 55. 0I; H, 4CgH0HN, 20. 05% ) P Bl
EXAVPLE 10 3- (5- Chl or o) 'd.nch yl)-2-(2, 4-di f| uor ophgnyl

H1 2, 4-triazol-1-yl)b -2-0l, enantionmeric pair B 5 [ [err] F A

sol ution 4f 3-(4,5-dichlgaropyri n1 di n-6-yl)-2-(2, 4-di fluorpphenyl)-1-(1

H 1,2, 4-triazol-1-yl)butan-2-ol, en- 20 antioneri.c pair Br(see Preparation
6(iii)) (0.58 g, 1.46 mol ). in ethanol (20 m ) was hydrogenated at atnos-
pheric pressure and at roomtenperature in the presence of 10%

pall adi um on- clAasiction lof 3-45-dictipropyrishidicBchi} 2R adlifiuarbheryl)-321HY2,4-kiakol-IRgtiujan-2af, e
hour's. The catiorheyis painised Freparatiamagig (9.58 g, 1.46 romaljtin ethanal{2D riijweasthydrogeadtes atatmos-
con- cent r at rheria pneseure ardatroonltemperatang indhe prédencetof 10%palladiumegrchartopl (65 my)aed sodium
resi due on shcetatof123 9ignt mmei)for 7hours.Jihe catalyst was thanugenavedhy filiratibn @nd the filtsate was con-
conbi nati on %@W&%ﬁdﬁ*@ﬁeﬁﬂm{'ﬁﬁhém"@mﬁmwf the gesidyecon silicatupag qthyl scetate as the
conpound (0. Suaniprovised, aftergpmbingt ?—l appration) ghe agpropriatesfirctiqns, Shegifle cppppgnd(8.35 g,
[err] rééuu??é%'me 199°C; Foung) 5468 H3.89ENASE Cridafiftfzie00i B requires: C,51.76; H.5.94;
3- (5- Chl or opY$8f%di n- 4-yl ) - 2- (2, 4-di f1 uor ophenyl ) - 1- (1H 1, 2, 4-triazol - 1-yl)

but an- 2- ol , erc pairA The title conpound was obt ai ned by a simlar

met hod to t in Exarrple 10 using 3-(4, 5-dichloro-
& Pyr i di g 6- Yoo bt (o e bR o brathrhitt Bk O
enant i orrerl

3 e b e
& t M
(s, 1H), 5‘_I€_f:___ (Hﬂbls) R50((& 3H), Kk () 4. @Mbﬁé&k&ﬂ) ®. 3? @: :H (¥)H))N6 45 (m, 1H), 6.62

{m, 1H), 7.07 (m, 1H), 7.6 (s, 1H), 8.05 (s, 1H), 8.5 (s, 1H), 8.8 (s, 1H) ppm.

gave the prOdU‘fﬁ@tﬁ Oﬁ%@én&&%ﬁg‘m& eﬁﬁ)dtoq}{atﬂjgd .:]E:Jé’l}(ﬁéﬁ’@&sﬁnb%- E&&Xmoré5
heblrial. Thi6

Y EXAMPLES 12 to 16

40 The following tabulated compounds of the general formula:-
3
0
45 “
Nq \”
\=—-_n R F x

50  were prepared by a similar method to that described for Example 10 using the appropriate 2-aryi-3-(4-chloro-
5-fluoropyrimidin-6-yi)-1-(1H-1,2,4-triazol-1-yl)butan-2-ol as the starting material.
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40 | The follow ng tabul ated conpounds of the general fornmula:- [err] 45 -
50 were prepared by a simlar nethod to that described for Exanple 10 K
using the appropriate 2-aryl-3-(4- c® &#93728% | yor opyrinidin-6-yl)-1-(1

H1,62,4-triazol -1-yl)butan-2-ol as the starting material. 55 17 EP 0 440

372 Bl 10 Z dP - Z *w Z oeP zZ : z
d *XH vay e —ft—_t-—eo co
~~~0 Lnl H 15 0. T~ ~
~ ~ ~ ~ 0 (g .9% cq - ~~~tol f rn
*q 5 N * N) | . 5. 4i
tn N ao 0 X
<X XC |co Nl in 4 H - .0 . .. N6 125 40
*X cvn | §Tn - |, #6g-—~~~~~1 -~4-1 45 55§8 HP 4 440 3jr2 Bl
(1) Colum chr omat ogf aphy was caru ed ouf eNn silica'cpsingaaﬁ et hyl
acet at e/'fret hanol as {H® el uant. (% Col. utm ¢ hr onatio aph siscar r\ged out
on silica usijng isob t?yl meﬁwl ke a§ hé el u§nt ge reparaat on 3
for starting|materialf.8(4) See Drgparau;l bN 4 F 0g staﬂt ng nlatgrlﬂal
. N N . N
L -~ < ~ 20y ~ < L]
15 o 7 R I - R z. = g‘ z.
. < N < s O w « O » n ™
. AdE | 833\ dps | Apw )| BES
~ 2 |9dg |9zl 9ds| 988 ds
20 g. e mo. ve O. e lntv‘ . mo: (13 :N
E s | o g § 5 E o E g
Te) n n Iﬂ~ \DU‘l
g U oo Ju Jo J O
% [3) - o~ o
- - . 7 7 7
g * pa 8 S !
: E- i ~ e~
\/
30
o
gi @ < m o m
* |
40
8 8 S s |8
= N 3 = B
“ 00|
45 ~—
(&)
50
[
$ ) 8 e
. d a A = 2
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35 ; (5) See Preparation 5 for starting naterial. (6) The enantl oneric
"pair obtained was resolved by H P.L.C. using a simlar method to that
described in Exanple 2. EXAMPLE 17 FF 944083 Rdous sal i ne sol ution of

2R, 3S-2-(2, 4-di fl uorophenyl )-3-(5-fluoropyrimdin-4-yl)-1-(1H 1, 2,4-triazol
-1- yl) but an- 2dptolundhibiystograpfipwaszsiried aut or silicy adigbe:4 lethylkcetate/methanol as ‘the eluant,
Hydr oxypr opyl - @eCdumneiromatcgeaphy was chiried aut orSiilllss usiriglidobutyimethylketbis astlipelusnts pl aced
in a 10m vol u@xSeeiPephrhtind fastdrtitdbmateliabsol ved in distilled water (ca.7m).
Sodi um chl or i d@) YesGrepyrationd for efeletios meterialli ssol ved in the solution and the
vol'ume néde uplS}ee Ponpration Sifr stesding inpterigl- wat er . The resul ting sol uti onwas
added to 2R 35162The2nwﬂmer-1= pRirobiaedWas yesolued by HRL.G,uging ¢ sinier Rethed fp hatidegcribed in
H 1,2, 4-tri azoPem 9P)butan 2-o0l (100ng) (see Exanple7) in avial and the

m xture was é&@ﬁiﬂed for 15 mnutes and then further m xed by nechani cal

rotation_ of for 2 days. Afurther quantlty of _
' E} 1 ﬁﬁ-ﬂ%ﬁé_&gﬁ

hydr oxypfopyl | ok sancn\é%&&% ) :
title sol utiom "...c pyl sl I ons |IIustrate the preparation of

m xed by ne

certain novel Wdﬁ&&p}daﬁ pLEpdidY (ﬁlol%ﬂsthﬁoﬁhmﬁﬁemaslala@e% in &4 6P icitielrid Rack afcd
4-Ethyl - 3¢ f dsweemmrsmda Water'tdd, 7inl)>Sbodiin chi é Welalided 31 dSohdd Mt sbiEfibn and the
sol ution of veitie hataUp 8B with dist d)hafEHﬁ'neﬁ'ék@ tidnWas BREAEI2/S-2.(254-dMiubrphenyi)-
net hod to tba(s-ﬂuﬁ@%mmn-lﬁwmm 2|4-trigdol-1-g)blithn-2.81100MG)R$ee Bxdiiple 7IMEVIel aridiMmDIGE €
was added dmwaipedniatedfol 15miiutea\ahd thirthes thixgd by éthirical rptatioAbf thé vidh @or Didayet ArErtiet

t hi,s/ t enper ajuantity oftylirgtypiopytip-dyeloféxin (RO0Bg) rasitiien Jddednd thabaibdurelniagi iy mectanicdl foea-

. react i onamndionld thetvimbforri hotto provideshelitlesolatdnt 0 warm sl owly to between [err]
wher eupon an eRetfdierirg Rieparatione tjusiratd thelpeeparatiop of cattein rovel geding watprigisiuped inthe Exam-

m xture was P#8irred for a further 30 mnutes afterwhich time the reaction
was quenched by the addition of water (50 ml) and the organi c phase

separ at ed. Mﬂﬂﬂéous phase was ex- tracted with ether (3 x 50 nl) and the
conbi ned®organi c_layers_were dried over magnesi um sul phate and con- .
centrated umressure The resulting liquid was distilled at
atnnspheric pressure to yield the title 45 conpound (13 g), b.p. [err]

ich was characterised by [err]-NVR spectroscs [err] = 1.25 (t, 3H, J =
10‘1=|i 65 (q, 2H J = 10 Hz), 7.1 (t, 1H J = §Hz), 8.3 (d, 1H, J =
* 8hz), 8.33 (s, 1H) ppm 50 F 1) LDA, THF F
I >
N N
. 2) C,B.I

- ' To a stirred solution of LDA (200 mmol) in dry THF (400 ml) (prepared by a similar method to that used in
s Example 1) at-70°C and under a nitrogen atmosphere was added dropwise 3-fluoropyridine (20 g, 200 mmol).
After 30 minutes at this temperature ethyl iodide (60 g, 370 mmol) was added dropwise to the reaction and
40  the mixture was allowed to warm slowly to between -10° and -5°C whereupon an exotherm occurred and the
temperature rose to 15° to 20°C. The mixture was stirred for a further 30 minutes after which time the reaction
was quenched by the addition of water (50 ml) and the organic phase separated. The aqueous phase was ex-
tracted with ether (3 x 50 ml) and the combined organic layers were dried over magnesium sulphate and con-
centrated under reduced pressure. The resulting liquid was distilled at atmospheric pressure to yield the title
45  compound (13 g), b.p. 154-158°C, which was characterised by 'H-NMR spectroscopy.
YH-NMR (CDCls): 8 = 1.25 (t, 3H, J = 10 Hz), 2.65 (q, 2H, J = 10 H2), 7.1 (£, 1H, J = 8Hz), 8.3 (d, 1H, J = 8H2),
8.33 (s, 1H) ppm.
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19  EP 0 440 372 Bl Preparation 2 S
" 3-(4-Chl'oro-5-fluoropyrimdin-6-yl)-2-(2,4-difluorophenyl)-1-(1H1,2,4-tria"
zol -1-yl)butan-2-ol [err] 10 5 20 2EPOMA3TAB1 THF F 40 45 (i)

6- Et hyl -5-fl uoropyri m di n-4(3H)-one To a sol ution of sodi um net hoxi de

(8.64g , 160p tbn 2N nethanol (50 m) at [err] was added a sol ution of

ethyl [err]=TTuoropropionylacetate (see E. D. Bergmann et al, J. Chem

Soc., 1959, R, Adifludtophetgl)-1-(186,2/4+riazpl-1-y)bwlansal 3 (1 1989) )
(12.96 g, 80 and formam di ne acetate (8.32 9, 80 mml) in nethanol

(50 M) &nd the resulting mxture was stirred at [err}kgzfor 1 hour,

overni ght at room tenp&fqatufe and finally for 30 minufed under reflux. The
m xture was cool ed and |t he pxcesgys@gdi i de was %@l i sed by the
addi tion of glacial aceW i %%ﬁéﬂg)ﬂﬁ¥ﬁgggg§btion wa |con entrated under
reduced pressure and the ltesi lue was dis- ¥%ed in hg acetate, the
i nsol ubl ® sodi um acet ate ®as Penpved by—fttratioh add thdlfiltrate was
con- 55 centrated under reduced press(e. Nl ash” chroné%ography of the
residue using ethyl acetate as the eluantBpfovided, after conbination and
evaporation of appropriate fractions and triNB@dﬁhS%fMﬁth i et hyl ether,
the.titlg compound (5.5 g, 48%, mp. [erd}) Found: C, 50.38} H 4.85;

N, 19.63; [err] requires: C 50.70; H 4.93; N, 19.72% 20 (1) WoglﬂAO 372 Bl
The title conpound nay al so be prepared as described in Prgparation 7. (ii)
4- Chl or 0- 6-et hyl -5-fl uoropyri mdine 5 A mxture of t pfoduct of part
(i)} (6.4 g, 45 mol) and phosphoryl chloride (30 m) was3heated under
refTux fgr 3 hours. The excess phosphoryl chloride was [enmoyed by
distillation under reduced pressure and the re- /"ﬂ

oA
25 c1
1) LDA, THF
L i11
U (ii1)
30
0
N
\— v F
35
) F
o
40
45

(i) 6-Ethyl-5-fluoropyrimidin-4(3H)-one

To a solution of sodium methoxide (8.64 g, 160 mmol) in methanol (50 mi) at 0°C was added a solution of ethyl
a-fluoropropionylacetate (see E. D. Bergmann et al, J. Chem. Soc., 1959, 3278 and D. J. Burton et al, Tet.

50  Lett, 30, 6113 (1989)) (12.96 g, 80 mmol) and formamidine acetate (8.32 g, 80 mmol) in methanol (§0 ml) and
the reETxlting mixture was stirred at 0°C for 1 hour, overnight at room temperature and finally for 30 minutes
under reflux. The mixture was cooled and the excess sodium methoxide was neutralised by the addition of
glacial acetic acid (10 g). The reaction was concentrated under reduced pressure and the residue was dis-
solved in hot ethyl acetate, the insoluble sodium acetate was removed by filtration and the filtrate was con-

55 centrated under reduced pressure. *Flash” chromatography of the residue using ethyl acetate as the eluant
provided, after combination and evaporation of appropriate fractions and trituration with diethyl ether, the title
compound (5.5 g, 48%), m.p. 105-106°C. Found: C,50.38; H,4.85; N,19.83; CeH/FN.O require_s: C,50.70;
H,4.93; N,19.72%.
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si due was poured into ice- water The resulting m xture was extracted with -
met’hyl ene chloride (3 x 50 nl) and the combi ned organi c extracts were
washed with water and dried over nmERfM03FABIY| phate. The sol vent was
removed under reduced pressure and the resulting oil was distilled under
reduced pr eme tiieoinpoud My k0 bb Prépdrddias Gestiibed MPigparatish 7( 4. 81 g, 66%, b.p.

[err] at 22 nm Hg, which was characterised by [err] spectroscopy. [err] =
1.3 (t, 3H,(i)a-ChiofdB-athyl-6-Buddopiimidicdd, J = 10Hz), 8.68 (s, IH ppm (iii)
3-(4-Chloro-5-fluoropyrimdin-6-yi)-2-(2,4-difluorophenyl)-1-(1H1,2,4-tria
zol - 1- yl6) butwixturg otthe graductpfpat (B (4.4, #mmel¥and pisptoo/ ehiasite (B9 mi) peshepted g@emfyxx
(prepared g 3hous.Fhe excesyphaspheryl ehlarifewasisereqyed by disiilgtion usder yeduged éfﬁss&’eﬁf‘@ ?“Bg’e n
at mospher e Sigheiwaspoprad | 'Wﬁ@&éﬁ“@\“ ee'aaemﬁwra H‘%‘V“"i%@b

he gmpine °'rrrer rg?sr' for gnd gijad,ov B‘a e eépha
e s e eor dgti erovrg{ﬁeﬁge

m xture wa§°’§‘t"F ‘F@ﬁf’%ﬁ’f"‘ezv

| ut P ﬁ whlc was chara nsed by ! spectrosco
io(g Izroon fmm%ﬂﬁé 5 i “ﬁ"??f“a%r’ 19H7888 (5% "8’r?8‘“(4 46 g, 20 nmol)
in THF (50 f _g&,‘ﬂf Qﬁtﬂﬁro%b@ 1331-h 84 ez Ppla i) and then
at [err] f e addition

f Lt
e ram by LOABondG i) e g e el

separ at ed, i figrt wmu.r& 18 hihERs. A4 fediting Fixite whs @lirfid|at G Gniplituteddt 3Nbirs. 30 the
combi ned orsgBRY dolutichyvRis 2daeB & Soltioh BO1-@MRUFUGFOHBRY2.(1HH-3,24-trigd)-a tyetRebine (4.46 g, 20
coRcent r at GRindYIRIEHF (G6 M) @RTkhPmBfufslivae mabiainediat -70°C @it haug amithen adi50tafer o fethed tie
on Siliea udiMTTheJeattiohtway huehchal by thé ddditibingfla setutiavof glacidl estieadit(m2 gf in water B,

af t er conbiandthe mixtuaerslasaliawed tewann ito roém tmperatine. Bok orghnicphaseorss sét@rated thie aqueous
triturati orphasetekiragied with/éthybadetate (20 riland the| combjeadpeganicllayess wane drigdover magoediym sl-
(0.94 g, 12%ate awd qoncepteated|undeFedwrdd présand. Cdumnchematpgrapty oEthe residyecon eficarusige p? es:
C, 50. 06: H,ethybmetatnidiethyl2tos asithereluset firstgaye, pitan cqmbinationsnd evaparasinmef ARpropese Fastions
evapor a®f orang fritussion Wi disthykethercthe fitlgrrampqupds epantigraeric B*H’rﬁ)@r%l g9 @ﬁ%u‘i“ P-98° Em%ﬂ“i"b
pair A cont@fReie8M1BA7 Moﬁ@s&?mreﬁ *’?Peﬂee'f' P3P N ur ifie

several re étg?lilel“f'%‘zﬂar’%ﬁfé:%gnh ?ﬂnéf' gé eg ggb ‘6’ | é;g\
F IMEriC in
Lerg], Found g% Ny e ganadhye uer’:ﬁg A2 G PN By

. epa‘\"
" 35 The f”ol corrpounds of the general formla:- [err] were

pr epar ed by, | i@, t hat described in Preparation 2(iii) using
4- chl or o- 6- %ﬁ&l@ %P‘%&gy 'F".Sm di ne and the appropriate

1-aryl - 2- (lg;gp]mgm{gwsttgs azol - 1 yl ) et hanone as the starting materials. 50 55
21 ERs 0 740~ 372 BIL 5

The following tabulated compounds of the general formula:-

were prepared by a similar method fo that described in Preparation 2(jii} using 4-chloro-6-ethyl-5-
fluoropyrimidine and the appropriate 1-aryl-2-(1H-1,2,4-triazol-1-yl)ethanone as the starting materials.
50
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met hoxi de (4.19 kg, 77.6xnol) ahd,,;‘ormam dige acet tg (3.0 kgw 28.8
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(10 L) and was extracted with 2-butanone (2 x 30 L). The conbined organic
extfacts were concentrated under 5 reduced pressure to ca. 2 L in volume
and diluted with ethyl acetate (4 LFPO#M37884ired product crystallised from
the solution (2.4 kg, 70% and was recrystallised fromisopropanol to yield
a product ofrepamtionfeerr] Found: C, 58.45; H,6.37; N,22.41; [err] requires:
C,58.05; H 6.50; N 22.57% (ii) 4,5-Dichloro-6-ethylpyrimdine 10 To a

sol uti on of 344,8Diehiorppyrimidindivi)-242,&-Hiflucpapbenyih (b t2i4+riezobi-yljputas-240f ) ) (18. 69. 150
mmol ) in concentrated hydro- chloric acid (120 m)-at [err] was added
dropwi sefa 30 wt. %@yl uti on. of hydrogen peroxide in water (18 m) over a
period of 30 mnute sllght égthern1resulted) and the resulting m xture
was stirred overnig Ihe m xture was concentrated under reduced
pressure and the residue s suspended/dlssolved intol- 15 wuene and the

t ol uene renoved under @ equ@ed pressure. The residue was dissolved in
phosphorlfs oxychl oride ( 501¢“)1§1H3é)ﬂd, W8@ted under reflux for 3 hours after

which tinme the excess sphor us ggych ori de was renoved under reduced
pressure. The reS|dugHma payrge’ into ice/water, extracted with nethylene
chloride (3 x 50 m ) ,"a@adwt he codbumeduqx@anlc extpactsc re washed with
water (3 m) and drikgd. siyer nagnes%un?sulphate hhe S Went was | enoved
under reduced pressurelfjandi]t he 20 resultlng oi | jwas di Qd unger
reduced pressure to yi & d _Nhe titlggC (5Alg, 20%, qﬁ [e r] at 22
mm Hg, which was charactfrised by [ & spectro<copy. =3

3HL J = 10Hz), 3.04 (g, @H, J = %? 75 (s, 3IH pem (i

3- (7, 5- Deechl or opyri ni di n-6-yl )-- 2- (2 @idlfluoroph nyl)-1- (1H—1 2,4 triazol -
-yl )butan-2-o0l 25 To a solution of LDA (13.6 nmmol) in THF (50 (prepared

by a simlar nmethod to that used in Exanple 1) at [err] s added dropw se
4, 5-di chl oro-6-et hyl pyrinidine (the product of part (ii))](2.37g ,13.3
~mmol) and the resulting solution was stirred at this t(e wacyge for 10
m nut es. #A sol ution of 1-(2,4-difluorophenyl)-2-(1H
1,2,4-triazol -1-yl)ethanone (2.97 g, 13.3 nnDI) in T (50 M) was added to
the reaction mixture at such a 30 rate so as to maintdain the reaction
ngajature below [err]. After stirring at [err] for mgjand at [err]
for fugther 1 hour the reaction was quenched by the ditjon of 10%
" aqueous acetlc acid (11 m ). The organic phase was sg a , the aqueous
phase extracted with ethyl acetate (2 x 20 nl) and t cagnbi ned organic
| ayers were dried over nmagnesi um sul phate. After renoval &f the sol vent
under reduced pressure, the residue was triturated with diethyl ether (25
m ) and sshe unreacted ketone starting materi al 77 35 g)was renoved
byfitration. Thefiltrate was concenyrgygdrmnd educed pressure and "fl ash"
chromat ography of the residue on silica usi 65: 35 et hyl acet at e/ di et hyl
eter as the eluant first provided, after odpghatlnn and evaporation of
appropriate fractions and trituration h %t Pyl Rg¥, the title
conpound# enantioneric pair B as a so¥ ‘ n1£[ [err]. Found:
. C,47.78; H 3.33; N 17.13; [err] regdires: C, &80; *Q 17.50% 40
Further elution gave, after conbi nation and evapor at pf appropriate
fractions and trituration with diethyl ether th§ t i, e~conpound,
enantioneric pairAas a sol pg 527 ng, 10%, rﬁﬁ} [err]} Found: C, 48. 02

H 3.30; N 17.39; J};J gy ges: QL;S 00; H,3.25; N, 1¥.50%
7
[

\__,( A

F
b Cl

F

55 (i) 6-Ethylpyrimidin-4(3H)-one

To a solution of sodium methoxide (4.19 kg, 77.6 mol) and formamidine acetate (3.0 kg, 28.8 mol) in methanol
(45 L) at 5-10°C was added slowly a solution of methyl propionylacetate (2.5 kg, 19.2 mol) in methano! (10 L)
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45 50 95 24 EP O 440 372 Bl Preparation 7

6- Et hyl - 5-fl uoropyrim di n-4(3H) -one 5 35 45 (i)

2,4-Di chl oro-5-fl uoropyrinm di ne TOERAMIFBBUS oxychl oride (141.4q) at [err]
was added powdered 5-fluorouracil (20g). The resulting slurry was heated to
[err] and méiktalningthériemperatie below 30°C tidelghotifithe aditibal The esulting Imbuure walsistirredoet @daimo N
was t hen htempepur®&overnight aftef which tifne the pH lvesiadjustad th 759 the additioh ef cpirvesirated hydgochloric
oxychl ori desidwEhe reactiopwisturéyasdonrentialed underredutidbpressure torca. 19aln veltres, dittited wisllwater
[err] and {0Botwas exiracied Bk 2-tanerne(Rx 0 L).Jthe pambinp tﬁg@ﬁﬂlclem were ganogntratediander.

The titfe @%%ﬂmumm hkin velume a@t@derfw@mﬂtw ur’@eds#'rﬂﬁpmduct crystallised
dl chl or oneffamd ?Q°M2?W7§Z)WHHW§?F yipld fepredyctof ma.p, 1824343 s hed
with wat er Fouas 5845 hf-Tohh ﬁ?ﬁ'ﬁ'ﬂ?&’?ﬂ‘ﬂﬂ‘?rcéﬁ%t%@@”ﬁﬁ\?é an oi |l (24g) whi ch

was charac erd s, h? b tE]qrr and mass spectronetry. 55 [err] = 8.5 (s, IH
ppm Maﬁis @pMé—l%é—i" ° EP 0 440 372 Bl (ii)

2,4-Dic A - r ni Ngs

G Igf% %Tﬁf Gl %% % bl HERARY bl ﬂTgb.m Ahdd &edrhédzlgg)

in THF (19 I v yﬁJno tes uftyd)aﬂd s tmm rilgHt & of
t he producjge@®im r:(:)a? ngssurléandt vl Rtol
hour. The l;eﬁ@g{dltmoma,s rga;md ,gggu usi ng gl aci aI acetlc acid (10g)

to give a fekdslduéNasQlssdive@inphdspiRdris@kiemsnag § 160y Bnd\Wasted L& reflind terBthbiks After Wilidh
next st ep. timd thé excebs fhdebHoklls @xyehi&Hde ivherbméved linder réduvddi phdsslird) Phelrbbidlie whd youe@ st | 0N
obt ai ned aisenrdier, e With héthylme thidridé (3 x\58.fi) astitRelcombined drjanio Bxtatts Were @ashbd ih
pghrfman ganaieter (031))and driedvaieetnagnadidisdu)phaie. The shiviait wasrembved ridaiyedubedl pteasqoeana ther e

of t he 2r e aretutingoibedsatistiljed under redudedprelisare ftd yield the i cdmpdBd{5)}s 9n20%)1 e 10430 dea2

fol | owed bymHg.sich waschaméterisediby ] HiINMR spbitroscopyhi te (14g) in water (42m).

After decolHNMR €8CL0H= 1.3 (t 3H, J = 10Hz), 3.04 (g, 2H, J = 10Hz), 8.75 (s, 1H) ppm.

(iif) 3-(4,5-Dichloropyrimidin-6-yl)-2-(2,4-difluorophenyl)-1-(1H-1,2,4-triazol-1-yl)butan-2-ol

To a solution of LDA (13.6 mmol) in THF (50 mi) {prepared by a similar method to that used in Example 1) at
. =T0°C was added dropwise 4,5-dichioro-6-ethylpyrimidine (the product of part (ii)) (2.37 g, 13.3 mmol) and the
resulting solution was stirred at this temperature for 10 minutes. A solution of 1-(2,4-difluorophenyl}-2-(1H-
(O 1,2, 4-friazol-1-yl)ethanone (2.97 g, 13.3 mmol) in THF (50 ml) was added to the reaction mixture at such a
30 rate so as to maintain the reaction temperature below -50°C. After stirring at-70°C for 1 hour and at -50°C for
a further 1 hour the reaction was quenched by the addition of 10% aqueous acetic acid (11 mi).
The organic phase was separated, the aqueous phase extracted with ethyl acetate (2 x 20 mf) and the
combined organic layers were dried over magnesium sulphate. After removal of the solvent under reduced
pressure, the residue was triturated with diethyl ether (26 mi) and the unreacted ketone starting material (1.7
35  g)was removed by filiration. The filtrate was concentrated under reduced pressure and "flash" chromatography
of the residue on silica using 65:35 ethyl acetate/diethyl ether as the eluant first provided, after combination
) and evaporation of appropriate fractions and trituration with diethyl ether, the title compound, enantiomeric
&‘,; pair B as a solid (670 mg, 13%), m.p. 124°C. Found: C,47.78; H,3.33; N,17.13; CyH3ClF2NsO requires:
C,48.00; H,3.25; N,17.50%.
40 Further elution gave, after combination and evaporation of appropnate fractions and trituration with diethyl
ether, the title compound, enantiomeric pair A as a solid (527 mg, 10%), m.p. 137°C. Found: C,48.02; H,3.30;
N,17.39; C15H13C|2F2N50 requires: C,48.00; H,3.25; N,17.50%.
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gof the m xture the product was extracted into ethyl acetate (250m ). The
‘orgdni c l'ayerwas then concentrated to give an oil. The oil was partitioned
bet ween di chl oronet hane (50m ) and 2RP84#n3T2Bhydroxide (1 05m ) and 15 the
organi c |l ayer was washed with 5% brine (100m ). The organic |ayer was
concent r at edpdepargtioN® a sol ution of the title conmpound which was used
directly In the next step. (lv)

2- Chl or 0- 6- e6-Ethyl-Ssfiubtopyimitiy4(3Hyooke n- 4( 3H) - one 20 To the sol uti on obtai ned
as the product of part (iii) was added water (6m ). The-m xture was stirred
at [err] &nd 4N sodi um hydroxi de (45m ) was added slowy over 2 hours. At
the end of this period the reaction was cool ed and waShed with

di chl oronet hane (15m). e aqueo&;? 1a)ée%3§\x?ﬁ t hep addged to dichl oronet hane
(60m) and the pH adj B 1 withroatent rized Rydr odhl oric acid. The
organi c | ayerwas separaped god the pH adjusted to 3 ‘usijg\ concentrat ed
aqueous afthoni a sol ution™NTh Opr eci pi t@e of anmoni un'chl oti de was 25
renoved by filtration andBthe filtrate was then concentrated to a vol une of
15m and diluted with ethyl acetate (150m). This sol ut} dn CH ntrated

to a volune of 30m and the crystals of the title ound mEREEPr Ned were
collectedgzby filtration and dried (8g), then character} sag Lwon[err] and
mass spectronetry. [err] = 7.3 (exchangeable), 2.4 ( 2H), 1.1 (t, 3H)

ppm Mass Spec.: me = 176. 30 (v) 6-Ethyl-5-fluoropykym di n-4(3H)-one To
the productof part (iv) (6g) in ethanol (60m) was added sodi um acetate
(5.'@) and 5% pal | adi um on-carbon (0.6g). The m xture was hydrogenated at 3
at nospher®ss pressure for ¢ hours. The catal yst was re@bved by 35 filtration
and the filtrate was condentrated to &v | ume of 10mM Jhen m xed with water
(2m) and dichl or oner armgy (80m). T ded and the

sol ution was concentratled,tgg a vBTTme, of ~5-6ml  and )hixed with further
t ol uene (8n). al% et theaqtr'rlE’fh}é conpdist2tha fhrated were
isolated ¥y filtration and characterised by [err] andHmass spectronetry
(Yield = 3.99). [err] =8.0 (s, 1H, 2.5 (m 2H), 1.15 (t, 3H ppm 40
Mass spec.: nie = 142. Pdeparation 8 4-Ethyl-5-fluoropyrimdine 45 [err] 55
A mi:xture of 2,4-dichlorq-6-ethyl-5-fluoropyrimdine (10g) (see Preparation
7(iiVY), 3%odi um ace;(%t,e 8. 839201{ 5% pal | adi um on-charcoal (50% "wet", 2Q)
“and net hanol (30M) S darngenat ed at [err] and 3 atnospheres pressure
for 5 hours. The resultirng slurry was filtered carefully through a

cel l ul ose-based filter-aild, the pad was washed with further methanol (5m)

and the resulting orangeMiltrate was distilled at [err] and atnospheric 26
35 .
. 0 ' 0
\r" Fj!\m (V) . F l NH
© .
CH3CH, WAa H,,CH,CO,Na, cficx, )
Pd/C, C,H 0H
45
{) 2,4-Dichloro-5-fluoropyrimidine

To phosphorus oxychloride (141.4g) at 25°C was added powdered 5-fluorouracil (20g). The resuiting slurry
was heated to 90°C and N,N-dimethylaniline (37. 3g) was added over 1 hour. The reaction was then heated
80  atrefluxfor 5 hours and 70g of the phosphorus oxychloride was removed by distillation. The mixture was then
cooled to 25°C and quenched into 3N HCI (200ml) at 0°C, portionwise over 1 hour. The title compound was
then extracted from the mixture using dichloromethane (2 x 70ml). The combined dichloromethane layers were
washed with water (50ml) and concentrated under vacuum to give an oil (24g), which was characterised by
1H-NMR and mass spectrometry.
65 1H-NMR (CDCl): § = 8.5 (s, 1H) ppm.
Mass Spec.: m/e = 166.

25



5 EP 0 440 372 Bl pressure to provide a colourless distillate. This was

- partitioned between water (300n) and ether (40m) and the two phases
separated. The organi c phase was waEP8d440d7eR1water (4 x 50m ), dried over
MySO4 and the sol vent was renoved at room tenperature under reduced
pressure t ogpsAvickiso- BRihydré-b-ethadTuedpemamea pal e yellow liquid (2.2g9). 5
Preparation 9 Z-ChToro-4-ethyl-5-fluoropyrimdine 10 [err] 20 30 (i)

2- Met hyl - 2- f@mahbshsrCurbingd (4.27g) [p\tetiahgdebiumnd§any)- wis 8dded 8 pelutieniéf dtomaethase (189)dn TR
ester 35 Sodiomiyoveysl houtke Tq HBHLTY bt 0IC speaddedmsolutioBef thepetiugtiobaaph(d (24g) in 1,2-dime-
met hy| mab on thorye(heus) (7ambrozerr] daur: The reactioh was quenchedigtit0"C mgjng lacial gspticapid $89)1? 9iYR % s
a sol ution edutipn of thii tih Rasmpourd whick wassisgd diret i tbe ¢ P(see Preparation 7) in
THF (25n) was added over 30 mnutes at [err]. The reaction was partitioned
bet ween di c i) ddXigblore-frathyl-5flua i wa- ter (200n1) acidified with acetic

acid and the Iayers se rat% he or gani c nGERLL él@&%)r[e'
3?0 h?gfggef %‘ﬁ’gﬁﬂl%ﬁq L;P'" }Pﬂl s E %ﬁm&' Jc?ﬁv ﬁf: (30nr:l)

260
evaporat i on as pon el 53{ 'ﬁ%e 1 A ?&Q}a “hd% urisation
character - {5 E JEZQ: dne% fbrbihéthk (Bmi) IWZN]sodlum'hygroﬁ d (dos H).:
ik R was
itle

4.6 (m %H) 16000, TRELRGaNiE Rifér was EBnentratet X4 give'Psdiution
2- Chl or 0”4 g RSl &&Pect?!@thahédétsﬁ of ‘part (1) (3.29) vas
di ssol ved in acetlc acid (25m) and luted with 5N HCl (10 ) . After

heating theg Wzﬁnlé&ﬁs-&h;{rl B.ﬂﬁd’r&p%rﬁ]ﬂm:@ %rs the m xture was cool ed and
pattitioned beTween water an I chl oro- 50 nethane (45m ). The

di CRI or ot hiehe sbidiss bbtained s eparodiice df partiiijavks adisd water(@m). The misture e stirred d A9EQ]
pressur e t o agH 4Nesodiom hijdroxidd Smb) whs sddedsigydyover 2wursi Af thecend of thiy peringd therraaction ¥ehy
on silica geboledsntigashedwithodichiveiniethare (5mi). The adugensiayeriwas then gddedito dighloromethane
char act er i s¢admi)gndthe pH adjusted tod with @p@ﬁn@’ﬂt@ﬂwﬂfp%hh(i%c@}'ﬂ‘“fgg% 5"’“?%93 a“‘“h‘B 4
(s, 1H), 2. 9Hedystsdith 3 usingTorcentrarlipg mlm angig safyiop. The prpeipitate

of in vieo samoverby(itrationpngsne ff 'IeF‘G‘!!“‘?’EFﬂ‘I"' PH@“‘T‘%‘*H"& % y'g%(
test proceddtsemiFhis sofulien was cong gyolymeso s°féh 'F%

i nocul at ed sre collected by filtration and dried (89), then characterls nd ma s spec metr
1H-NMR (dmso-dg): & = 7.3 (exchangeable), 2.4 (m, 2H), 1.1 (t, 3H) ppm
) Mass Spec.: m/e = 176.
: 30

(v) 6-Ethyl-5-fluoropyrimidin-4(3H)-one

To the product of part (iv) (6g) in ethanol (60ml) was added sodium acetate (5.5g) and 5% palladium-on-carbon
(0.6g). The mixture was hydrogenated at 3 atmospheres pressure for 8 hours. The catalyst was removed by
35 filtration and the filtrate was concentrated to a volume of 10ml then mixed with water (2ml) and dichiorome-
thane (8oml). Toluene (32ml) was added and the solution was concentrated to a volume of 5-6ml and then
mixed with further toluene (8ml). The crystals of the title compound that separated were isolated by fi filtration
g_; and characterised by 1H-NMR and mass spectrometry (Yield = 3.99).
’ 1H-NMR (dmso-dg): & = 8.0 (s, 1H), 2.5 (m, 2H), 1.15 (t, 3H) ppm.
40  Mass spec.: m/e = 142,

Preparation 8

4-Ethyl-5-fluoropyrimidine

45
CH3
H,,Pd/C /N
. Sl
x~ AN
CH3CO 2Na N CH30H F
&5 Amixture of 2,4-dichloro-6-ethyl-5-fluoropyrimidine (10g) (see Preparation 7(jii)), sodium acetate (8.83g),

5% palladium-on-charcoal {(50% "wet", 2g) and methanol (30ml) was hydrogenated at50°C and 3 atmospheres
pressure for § hours. The resulting slurry was filtered carefully through a cellulose-based filter-aid, the pad
was washed with further methanol! (5ml) and the resulting orange filtrate was distilled at 64°C and atmospheric
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% EP 0 440 372 Bl with a strain of Aspergillus fum gatus. Each nouse was then

"treated with the test conpound at a standard dose of 20 ng/kg b.i.d. for 5
days. The nice were then assessed oFPOUEIEREIh day. Activity is based on
the survival of a treated group of mice after the death of an untreated
group of m gRssuRNEpralide® coBurleBEdiNiNId) This Wis pattiiened bisteebn ehtet (360mi)ahe etherg4Omi) and
The resul t sthelwaphased séparated CThePRjakid phue wixb welshed sithnwepter Wox SOmiainedheler Ma$O; andikel
| n t he specidiveat vias rempiverisat edomt ténapepatuessiaidér agsiotead preissunanto arsvide the tilexsempernd gs a pale
descri bed i peliownliquieif®2g).f i c Exanpl esof European Patent Appli cation No. ,
89307920582 (EP-A-0357241) are shown in the following table:- 10 15 20 25 30

35 40 45 50P@paratignd EP 0 440 372 B1L 0 0 -X 0 $ _ 14 bo 4Eo
1 cE 20 0
26 r4 0.0 2Chigro-4-eshy}-Eflyorapyrimiding) w1 \v 0 gA
in o . :
CO,CH,CH
Ccl1 | CH,CH(CO,CH,CH,) 5, 0,CH,CH,

\N/'LCI (i) /_ /ll\Cl

(ii) aq.HC1,CH,CO,H

(i) 2-Methyl-2-(2-chloro-5-fluoropyrimidin-4-yi)-1,3-propanedioc acid, diethyl ester

. Sodium hydride (60% oil dispersion, 2.8g) and diethyl methylmalonate (6g) were reacted at -10°C in THF
(200ml). After 30 minutes a solution of 2,4-dichloro-5-fluoropyrimidine (5g) (see Preparation 7) in THF (25mi)
' V was added over 30 minutes at-10°C. The reaction was partitioned between dichloromethane (200ml) and wa-
) _ ter (200mi), acidified with acetic acid and the layers separated. The organic layer was concentrated under re-
40 duced pressure to an oll and chromatographed on silica gel using dichloromethane as the eluent. This gave,
after the combination and evaporation of appropriate fractions, the title compound (9g) which was character-
ised using TH-NMR and mass spectrometry. '
tH-NMR (CDCl3): 3 = 8.5 (d, 1H), 4.6 (m, 4H), 1.9 (s, 3H), 1.3 (t, 3H) ppm.
Mass spec.: m/e = 304.

(ii) 2-Chloro-4-ethyl-5-fluoropyrimidine

The product of part (i) (3.2g) was dissolved in acetic acid (25ml) and diluted with 5N HCI (10ml) . After heating
the mixture at 100°C for 16 hours the mixture was cooled and partitioned between water (30ml) and dichloro-
50  methane (45ml). The dichloromethane layer was separated, dried and concentrated under reduced pressure
to give an oil. The title compound was isolated by chromatography on silica gel using dichloromethane as the
eluent. The product was characterised by TH-NMR and mass spectrometry (yleld = 350mg).
1H-NMR (CDC13): 8 = 8.4 (s, 1H), 2.9 (m, 2H), 1.3 (t, 3H) ppm.
Mass spec.: m/e = 160.
55

Assessment of in vivo activity against Aspergillus fumigatus in mice

Using the general test procedure outlined on page 17 of the description, a group of mice was inoculated
27



1

! 0a.0 co8a 8 | 0 0SW 250 cd .o,- |
Z H 54-4nH ua 30 ~ ~ . 85 W$4 o
0SWwo <a 4D~~~~$ 45 29~~~~~~3 0  EPQA40372B1
R r W0 00 . Q0
65044- 05 withastrain of Aspergillus fumlgalu s. Each mouse was then treated with the test compound ata standaﬁ dtés3
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salt thereof, wh@%tn R i s phenyl substituted{by 1 to 3 substituents]each
I ndependent | yf seloeeted from halo, [err]; [err] alkyl; 20 [err]]is H
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ins ForC. 2. Aconpound as clainmed in claim1l wherein Ris phenyl
‘substitut ed by 1 or 2 halo substituents. 25 3. A conpound as clained in
claim2 wherein R is phenyl substituepdadms7iBor 2 substituents each

i ndepen- dently selected fromfluoro and chloro. 4. Aconpound as clained in
claim 3 wherein Ris 2-fluorophenyl, 4-fluorophenyl, 2,4-difluorophenyl,
2-chl or- ophenyl or 2,4-dichlorophenyl. 30 5. A conpound as clained in
claim4 wherein Ris 2-fluorophenyl, 2,4-difluorophenyl, 2-chlorophenyl or
2,4- dichlorophenyl. 6. A conpound as cIaand in any nLgpndlnp clai m

wherein [grr] i}s nmethyl { 35 7. A conpound ds claimed in any priecedi ng claim
wherein R2 is H oruneth |. 8. A conpound a3 clained in claim3 wherein
[err] is H 40} 9. % cofpound as clained i any preceding clailm wherein X
is N 10. A conpQuBd as|clainmed in any preg edL\ng claimwherein Y is§F. 11.
A conpound as cK%;gQﬂgl any preceding claifm%jerein R2 is H gnd whii ch has
t he 2R, 330 confli ggon, that is 45 [err] }12.3 2
2R, 3S- 2- (2, 4- dilf I&Er:})?he bnyl ) - 3- (3-f 1 uor opyqi di n-4-yI') -1-(1H 1,§2, 4- t}ji azol -
-yl) butan-2-ol, o a _ : H
2R, 3S- 2- ( 2- chIcropEé%ﬁl)-S-(S-fluoropyridir-4-yi)-1-(1FL1,2,4-triagpl-l-yl)
“butan-2-ol, v e £
2R, 3S- 2- (? quSrophenyI -3-(3-f|uoropyridir-4-y|)-1-(1FF1,2,4-tiazqﬁ-l-yl)b
ut an- 2- ol :
2R,38—2-(2,4¥difluorophényl)-3-(5-f|uoropyqinidin-4-y|)-1-(1H—1JLz§triazo
-1-yl)butan-2-ql, qr 31 EP 0 440 372 Bl ' §
2R, 35-2- (g, 4-di chl.ﬁféophe nyl)-3-(5-fluoropyri mdin-4-yl)-1-(1H[1,2,48tri azol
-1-yl)butan-2-qdl: @rg a gharnaceutically acdeptable salt theredf. 1A
phar maceuti cal jcdhpd®%tilon conprising a conpound of the fornulla il)for a
pharnaceuticallyé?ﬁé@ abl e sal t theredﬁ, as clainmed in agy ¢
precedi ng claify # @geghdr wth a pharnaceutfi cally accept abl e il.sjer% or
carrier. 4. A pﬁhgﬁhge tical conposition gs clainmed in clai ml13gin, which
t he conmpound of thgﬁ.grrrula (I') is com plgxed with a hydroxy IkZI g
derivative of d cy&*o8extrin. 10 15. A phdrmaceuti cal conp05|t|uni§s
Cla“EEd in claiim 14 wherei n said hydroxyal Byl derivative is a [hydroxy-
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Ipropyl derivative and said cyclodextrin is al pha- or beta-cyclodextrin, 16

‘A conmpound of the fornul a (1), or a pharnaceutically acceptable salt or o
conposi tion thereof, as clainmed in aBpoésms72Bicl ains 1 t mmm:lmmuﬁml of
claims 13 to 15 respectlvely, for use as a nedi canent.

conmpound of theformula (1), or of a pharmaceuticall yaccept ‘abl‘e

sal torconposition thereof, as clainmed in any- one of clains'1 to 12 and any
one of clainelafs to 15 respectively, for the manufacture of an antifungal
agent. 20 18. A conpound of the fornula:- [err] 30 wherein R [err], X and
Y are as slef Clabus fonthel followidg Gomiracéting StatéscoAl, BE, GH, BlFp PKIFER, BB, ITAth kN SEOf
the formula (VI) as clainmed in claim18 whereinZ is chloro, brono or

[ err] al kanestl pheempeuntl ofithe forrmla:-A conpound of the fornula:- 40 [err] wherein
R, [err] and Y are as defined in claiml1l and [err] are each independently
sel ected fromH 55 and a group khatgzrray be sel ectively renoved by
reduction with the proviso that [er cannot both be H 21. A conpound as
.clainmed in claim20 wherei he hat £ T8y be selectively renoved by
reduction is 32 EP 044§%72 h Aﬂcorrpound as(lc)l aimed in claim
21 wherein [err] is chlor%mw [err 23.
4- Et hyl - 5f 1 uoropyri m di ne chl or o- & -5-fluoropyrimdine. dains
for the following Contracting State: ES 1. A process for the preparation of

a conpound of tdg ﬁmt@auwawﬂé&th%«wwmwsumw b6 S Btk dhtsSadn!
t her eof V\herel,ﬁue&;ﬂu&tpw mgl.cgmmobyz 1 to 3 substituents each
|nq’e\p_)ﬁndent|y Feliastgdigiy om hal o, -CF3 and -OCF3; [err] alkyl; [err] is H
or [€rr] al kyl ;R2X H &r &8, aikyi;N; and

Xis CH or N; and

YisForCl

2, Acompound as claimed in claim 1 wherein R is phenyl substituted by 1 or 2 halo substituents.

25
8. Acompound as claimed in claim 2 wherein R is phenyl substituted by 1 or 2 substituents each indepen-
dently selected from fluoro and chloro.
- . 4. Acompound as claimedin claim 3wherein Ris 2-fluorophenyi, 4-fluorophenyl, 2,4-difluorophenyl, 2-chlor-
/ ophenyl or 2,4-dichlorophenyl.
(o o henyl or 2,4-dichlorophenyl
5. Acompound as claimed in claim 4 wherein R is 2-fluorophenyl, 2,4-difluorophenyl, 2-chlorophenyl or 2,4~
dichlorophenyl.
6. Acompound as claimed in any preceding claim wherein R! is methyl.
35
7. Acompound as claimed in any preceding claim wherein R2 is H or methyl.
N 8. A compound as claimed in claim 7 wherein R2 s H.
4o 9 Acompound as claimed in any preceding claim wherein X is N.
10. A compound as claimed in any preceding claim wherein Y is F.
11. Acompound as claimed in any preceding claim wherein R? is H and which has the 2R,3S- configuration,
thatis
45
50

12. 2R,3S-2-(24-difluorophenyl)-3-(3-fluoropyridin-4-yl)-1-(1H-1,2,4-triazol-1-yl)butan-2-ol,
55 2R,3S-2-(2-chlorophenyl)-3-(3-fluoropyridin-4-yl)-1-(1H-1,2,4-trlazol-1-yl)butan-2-ol,
2R,3S-2-(2-fluorophenyl)-3-(3-fluoropyridin-4-yl)-1-(1H-1,2,4-triazol-1-yl)butan-2-ol,
2R,35-2-(2,4-difluorophenyl)-3-(5-fluoropyrimidin-4-yi)-1-(1H-1,2,4-triazol-1-yl)butan-2-ol, or
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Yis For C, 25 conprising reacting a 1' depqo i.
comi)ound of the formul a:- 30 lﬂﬁmg ‘ I(!MI\I m]r] 35

wherein [err], X and Y are as defi FRO44Q33/B with a

formul a: - 40 : [er] 45
wherein Ris mmJMmQHWﬂ)rs-(saudomﬁmm&)-b@mgz optazoumalbuumn-fzm | owed by
conver si on ofort piearmaceptivdlydcomptatidwittarestil a (1) to a pharmaceutical ly
acceptable salt thereof. 2. A process as claimed In claim1 in which said
depr ot onat ¥ ARSpimapautioal compesitiomsomesising a pamppund efthefermyls (Los s phagpaceylicaliy erepriabled of
the forsul a (% hefesf asclaipednany pregqding iiaimyogethar with g phagpacguticaliy 3ergpigble,qiuent o
fornul a: - 55 % EP 0 440 372 Bl [err] or a phar maceuti cal |y acceptabl e

sal t theregf , a WaRkRbiticdRod £.%_§. 2%?8%:?(&@213 err'i pduFlde'tﬁé [nJa B'&m—lo

prising reactdidxe ditHeHyGax erein X and
Y are as previously defined in this claimand Z is a | eavi ng group, "eit her

with a 'Basts. segharmebedticsl donidosttion aé daaédin caimi1e Whekth dajdhydrotyalih derivative i athiizoxy-
presence of gmopsidigivatiesad sdiirydodexdn nslalmaweeta cypiodexgrinopt i onal |y fol | oned by
conversion of the conmpound of the formula ( ) into a pharmaceutically ac- -
25 celft fhrompand ttﬂarwbﬂ) 012 phagmaseyticall acceptable salf pgpmpogltion therecf, &s daimegy; ¢
Z is chjoro, BEeee Hcajms ﬂ%ﬁ"ﬂ%ﬁ’(@gﬁ?fﬁﬁﬁﬁﬂ? t9x1§ ”sgediYR'yprUl?ég%a medicament e i n

claim3 i ”17"‘*‘|‘n8tlse%f£§ B6ht) H%.ﬁ' J:ewiqaiﬁo&ﬁﬁ esft pdsitibitheredd>
clainmed in ar%cﬂﬂﬁdﬁ: :ﬁ'of'&alrgrhm arkd'd f3r the manufacture
1H-1,2,4-tri afg ﬁmfuﬁﬂqe mer a sodium potassiumor a tetra n but yl ammoni um
salt. 7 A process as ¢ aimed in any one of claims 3 to 5 in which said
addi t i anal 18 afs@mpaund ofthafornafa:-pot assi um car bonate. 35 8. A process for the
preparation of a conpound of the fornula:- [err] or a pharnaceutically

acceptable salt thereof, wherein R, [err] and Y are as defined in claima1,

com 50 prising reduction-of & conpound of the formula:-
25 _ Rl- RZ
S XN
20 R Y
(&) VD)
wherein R, R1, R2, X and Y are as defined in claim 1 and Z is a leaving group.
35
19. Acompound of the formula (Vl) as claimedin clatm 18 wherein Z is chloro, bromo or C4-C, alkanesulpho-
nyloxy.
Lo
hid 20. A compound of the formula:-
o _
R r?
OH 3
N.
45 Z l‘/N Z \!(Z :
72
50 : (X1)
wherein R, R!, R2and Y are as defined in claim 1 and Z2 and Z3 are each independently selected from H
55 and a group that may be selectwely removed by reduction, with the proviso that Z2 and Z3 cannot both

be H.

21. A compound as claimed in claim 20 wherein the group that may be selectively removed by reduction is
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55,34 ., EP 0 440 372 Bl [err] wherein R [err] and Y are—as—previousty
defined in this claimand [err] are each independently se t - d .
a group that may be sel ectively renERe#0872BEducti on, ijﬂiﬁmg‘wtﬂmmnf:at
[err] and 15 cannot both be H. said process bein cl y's x E

foll owed by ceamersion of the conpound of the fornmula (I A) into a

pharmaceutical ly acceptabl e salt the:;;gzéféglé@A %?%:}_(Iass as clainmed in claim
8 I n whi ch 22eAcpmpaynchasplaimed intdigipe 21 whe @end&'8H-r enoved by reduction
and [err] I%ay' é’? éo. A,r@éioceg_z as chgli_g:qfud in. ?Jin%i m8 or 9 in which said
group t hat Ey-&-fpangpyrinydine or FOOEE I TORRETTISS i s halo. 11. A process
as cl ai med ,,n_cl.aj i i I alg& group is chloro. 25 12. A
IOroc_eszI ai%‘g‘&m‘@%@*ﬂ{ag’&“’&ﬁ%ﬁ%@@ gtlatr}s'fh;ﬁ 11 in V\ﬂi ch s?i d {efjuc:i 023i SA
carried outy by, hydiqgenQhepsigon$Fd Shpsuni 8 thédimu-on- char coal catal yst. 13.
process as '{:I aﬁ med in claim 15 In \Mgi gh sodi um acetate is also present. 30
14. A pr'cess as clainmed in any precledipg cl ai mwherein R is phenyl

substituted by 1 or 2 halo substitugntB. 15. A praocess as clainmed in claim
14 wherein R is phenyl substituteggy/ 1l or2 substituents each independently

sel ected from fluoro andy Q0. ocess as clainmed in claim15
wherein Ris 2-fl UOropheKéL, 4-f | Jor ophenylll 2, 4-di Hadadphenyl, 2-chl or-
ophenyl or 2,4-dichlorop 94; [erg] k hyl; and [err] is H 40 17. A
process as clainmed in claim 16 wherein R1s 2-fluorophenyl,

2, 4-di fl uorophenyl, 2-chlorophenyl or 2,4- dichlorophenyl: *err s nethyl;
[érr] is H, arpganharmacputicaligaceeptablesaltihered], wherelnRis phanyl qubstiyied by} tad nseaghy,
which i soused iéd%pggﬁmwemm&%ﬂ%e%i nula (1) where- in R2 is H and

whi ch has 't he RZisHorci'!(‘,:’?QMgur ation, that is 50 .

Xis CHorN; and
YisForCl,
comprising reacting a 1*-deprotonated form of a compound of the formula:-

25
. r:
TN
30 R™Y /xﬁ
I
xn N
Y
(IL)
35
w wherein RY, R2, X and Y are as defined above, with a compound of the formula:-

40 l{:—/_:/n /YO

R .
(IL1)

45

wherein R is as defined above: said process being optionally followed by conversion of the compound of

the formula (l) to a pharmaceutically acceptable salt thereof.
50 2. Aprocess as claimed In claim 1 in which said deprotonated form is a lithium, sodium or potassium salt of

the compound of the formula (ll).

3. Aprocess for the preparation of a compound of the formula:-

85
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lerr-] 19. A process as clained in claim18 which is used to QW
EP 0°440 372 Bl .

2R, 3S-2- (2, 4-di fl uor ophenyl ) - 3- ( 3- f | LRRrOH9BT2RIN-4-yl| ) - 1- (1H 1, H’

o 2y . - - AR i
2R, 3S- 2- (2- chl or ophenyl ) -3-(3-fl uor Opéfi d'& n-4-yl)-1-(1H1, 2,4-triazol - 1-yl f

but an-2-ol, 2R, 3S-2-(2-fluorophenyl)-&-(B-fluoropyridin-4-yl)-1-(l
H1,2,4-triazol -1-yl)butan-2x0l, ' :

*

2R, 3S-2-(2, 4-di f | uor ophenyk¥ - 3y(5- r xgidin-4-yi)-1-(1H1, 2, 4-tri azol
-1-yl)butan-2-o0l, or 5 i ;§/ ﬁl -— (1)
2R, 3S-2- (2, 4-di chl orophenyl\j‘; - (5-f lguor, i din-4-yl)-1-(1H 1, 2, 4-triazol

-1-yl)butan-2-ol : or a pharmaceutically acceptable salt thereof. 20. A
process for the preparation of a Fhar maceut i cal c1orr2positi on conpri si ng
conbi ni ng a conﬁ(;ﬁ,ﬂ?d’"lﬂ’“’f'??@y?"ﬁ?@ e gal tf‘%’??f'dﬂhera'" Bzl el and;Y aegs dgfined fogjginity pom-
sal't therdbf, wWRF9FRGNIFSERPHPLEILLI™YS a process as 10 claimed in
any preceding claim wth a pharnmaceutically acceptable diluent or carrier.
21. Aprocess as clainmed in clairh 26% i n which thg cghpdund of theformula (1)
is conplexed with a hydroxya I\ derivative of odextrin. 22. A
process agzclainmed in claim } wGh said hy | Kyl derivative is a
hydr oxypr opyl derivative and 1 &i d2Eycl odekt ri ¥ i-spal pha- or

bet a- cycl odextrin. Clains for Lewi ng Cont rict i ate: GR20 1. A
process for the preparation of a compound of the for¥ul [err] [err] or a
pharimaceuti cal | y accept abl e sal@®@Vl hereof, wherein R is phenyl substituted
by 1 To 3asubstituents each 30 i ndependently sel ect &% r om hal o, -CF3 and
-OCF3; [err] is [err] alkyl; [err] is Hor [err] alkyl; Xis CHor N, and Y
is F or O, conwphérgin RoRY RPaX aidi(aread préviodslyxietinediinethie daifn@ndZ isfa leavicggrpupueitienyith a
the fornul a: - [ basepaligs1H-1,2,4-triazole or with 1H-1,2,4-triazole in the presence of an additional base: sajdgp
wherein [err], Reiageptionalyfellowed byconveesion ofithacompoynd if the fotuiadl) inte ®phagmaseutically ac-

4. A process as claimed in claim 3 in which Z'is chloro, bromo or C4-C,4 alkanesulphonyloxy.

5. Aprocess as claimed in claim 3 in which a compound of the formula (IV) is used.

o
f 30 6. A process as claimed in any one of claims 3 to 5 in which said base salt of 1H-1,2,4-triazole is either a
sodium, potassium or a tetra~-n-butylammonium salt.
7. A process as claimed in any one of claims 3 {o 5 in which said additional base is sodium or potassium
carbonate.
35
8. Anprocess for the preparation of a compound of the formula:-
A\
40
45
(Ia)
or a pharmaceutically acceptable salt thereof, wherein R, R1, R2 and Y are as defined in claim 1, com-
50 prising reduction of a compound of the formula:-
&5



% wherein,R is as defined above: said process being optronalF“TTﬁ+fwwaigL__, S
- conversion of the conpound of 36 EP 0 440 372 Bl the f e
pharmaceutical |y acceptable salt thBP@d#372BIA process a m I”i"!‘)n S

1 in which said deprotonated formis a lithium sodium or mouassr f
t he conpound of the formula (11). 5 3. A process for the preparation of a
conpound. of the fornmula- R2 10 15 ora pharmacgutically acceptable salt
thereof, wherein R, [err], X and Y are as RleRined in claiml1l, com prising
reacting a conpound of the for a:- erog YWVI) wherein R [err], X and Y
are as pfeviously defined in t d”eavi ng group, either
with a base salt of 1H 1, 2, 4-t az Ie or FLllZ 4-triazole in the

_ presence of an additional base ogess Lpy optionally foll owed by
conversi on of the conpound of the fornula (I5 to a pharmaceutically ac-
ceptable salt thereof. 4. A process as clarnedz?n claim3 in which Zis
chloro, Bromp or [err] al kanesul phonyl aay. 35 5. A process as clained in
claim3 in which a conpound of the fornula (1V) is used. 6. A process as

claimed in any ere?.,ﬂfmﬁt%ma.%ag o) e 18 1335, 322 oy g

(1 2@l ioh forkh e HiOe@ A
sal t. 40, 7. Aplll oo bé‘ﬁs‘a‘ ehnHo&BXan? flowdd b Wegﬁngltﬂe%o lafé u?aa' d
addi ti onal basgaylinto SpharmetauibalPRbdbtble 4O therbdtonat €. 8. process for

preparation of a compound of the fornula:- R2 OH [err] 50 (1A 55 or a
phar maceut i 8.al A procecasziainal & clain & in which 220 4 graup etiaeingy ta selpatively reraoveld by réduetion and
de¢fjned in cl ateH,, com prising reduction of a conpound of the fornula:-

20
10. A process as claimed in claim 8 or 9 in which said group that may be selectively removed by reduction is

halo.
11. A process as claimed in claim 10 in which said halo group is chloro.

25 42, Aprocess as claimed in any one of claims 8 to 11 in which said reduction is carried out by hydrogenolysis
using a palladium-on-charcoal catalyst. :

13. Aprocess as claimed in claim 12 in which sodium acetate is also present.

a 30 14. Aprocess as claimed in any preceding claim wherein R is phenyl substituted by 1 or 2 halo sr.lbstituents.
15. Aprocess as claimed in claim 14 wherein R is phenyl substituted by 1 or 2 substituents each independently
selected from fluoro and chloro. _
g5 16, Aprocess as ciaimed in claim 15 wherein R is 2-fluorophenyl, 4-fluorophenyl, 2,4-difluorophenyl, 2-chlor-
ophenyl or
2,4-dichlorophenyl;
v Rt is methyl; and
Mt R2is H.
d 17. Aprocess as claimed in claim 16 wherein R is 2-fluorophenyl, 2,4-diflucrophenyl, 2-chlorophenyl or 2,4-
dichlorophenyt;
R is methyi;
R2is H; and
YisF.
45
' 18. Aprocess as claimed in any preceding claim which is used to prepare a compound of the formula () where-
in R2is H and which ha_s the 2R,3S- configuration, that is
50

&5
19. A process as claimed in ¢laim 18 which is used to prepare
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1iB? EP O 440 372 Bl [err] [ (XI) 10 wherein R [err]and
previ ousl'y defined in this claimand [err] are each indepe muﬂmuw‘p{ﬁm
fromH and a group that may be sel ectEBRetdg328toved by redu )

proviso that Z2 and [err] cannot both be H said process being optionally
foll owed by conygrBss2qr4s-aifludkdpRengiPBXERUORpyTlin4lYR-14(TH-112)4-BiaZob1-yl)butan@k\) into a
phar maceut i cal | gras-2¢ptindidpheryB{(3-fiompgidin-4-yd-1-(fi-p2.étiesd-1-ghbuh@tohed in claim
8 in which Z2 i 2RAaS@HDNrdpheni)-8-(Byflubrpysidih-ayl-1-(tH-1)2.4-tinzpl Ly)ban-eebiuct i on and
[err] I's H 10. 2R3p242 ediflucamphenylxB-(feftloiopyrimidin-4yi)a-(bi-1.3.4itnazeitt ryhbutang-all ogr oup
that may Be sel @B:882d2.4-dichiorepheny!)}ByS-flusthawrimidind-yis1-HHi1@4-tlapol-1AMpHiacaes as
clainmed in clai mmatmwpaﬂhameﬁw@efgﬁoup is chl oro 12 A process as

| ai med i 1
(l;yalhggr oégngl sé‘é Sf°' hep'ﬁgﬁ toa‘%%?r ?& o&ﬁbposa'?]gn Q‘%Lnlméeg%&irhne
e NG P A m “h i

) !|’
process as clai
A process s cl al rred | ﬁ g t!/%ﬂkrel n | S p enyf substi t ut ed

by 1 or 2 halm, & Bs&sbﬁmnﬁe‘am&%zbﬁmh&pﬂﬁea@smmftﬁdfmd)|¢®mrlafudnmﬂaﬂhyubmmn
R i s phenyl subaarivhmaﬁhdwodhxm 2substituents each independently sel ected
fromfluoro and chloro. 16. A process as clained in claim15 wherein Ris
2- f 1 uor ophgnya2, Aprocess@s cpimedip claim21 in.which paibhvgiomaliry derivative jgja hiydroxypropyl derivative and
ophenyl or 2, 4- @hidpcledexisins a“’[’é‘%“]y"'?‘!?xﬁ%t hyl: and [err]is H 40 17. A
process as claimed in claim16 wherein R i & 2-f1 uor ophenyl

,4-di fl uoropﬁli‘ﬁ?l“”ﬁ“éﬂl%‘fr"@p%ﬁwﬂ'& State SRy chil or ophenyi; [err] is methyl;
[err] Is H and s F. 45 roces al nmed in any preceding clalm
whi eis used- té\"ﬁ’rc%sﬁé‘?'éh z?m@ﬂ'ﬁq?SAﬁW if?ierffc'ﬁﬂ'\a (1) where- in [err] is H
and which has the 2R, 3S- confrguratronl, tzhat S

AN\
» N JN — (D
\J or a pharmaceutically acceptable salt thereof, wherein R is phenyl substituted by 1 to 3 substituents each
‘-“ 80 independently selected from halo, -CF5 and -OCF;;
Rt is C4-C, alkyl;
R2is H or C4-C, alkyl;
Xis CHor N; and
35 YisForCl, _
comprising reacting a 1°-deprotonated form of a compound of the formula:-
s rt
d X
RN W
f
S N
Y
45 (IL)
wherein R, R2, X and Y are as defined above, with a compound of the formula:-
50

- (1L1)

wherein R is as defined above: said process being optionally followed by conversion of the compound of
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55 - 19 A process as clainmed In claim 18 which is used to prepare

2 Toutatcacatt ey (3oauigiagu o - g

WOI 1;'.
2R, 3S- 2- (2-chl orophenyl )-3-(3-fluoropyridin-4-yl)-1-(1H1,2,4-tm azo
but an- 2- ol , @8formula (I)toapharmaceutlcally acceptable salt thereof.

2R38-2(2f|uorophen 3f|uoropr|d|n4¥o £1I—|-124tr|azol -yl)b
ut an- 2- ol 2, Aprocess as edm aim 1 in which said deprotonated form lsah hium, sodium or potassium salt of

2R 35 2- (2, 4‘“8??'1"1?8?"6’{)“‘8%‘“@(5 fluoropyrimdin-4-yi)-1-(1H 1,2, 4-tri azoi
-1-yl )BUt N- g4 B&ess f3F the preparation of a compound of the formula;-

2R, 3S-2( 2, 4 dICh| orophenyl )-3-(5-fluoropyrimdin-4-yl)-1-(1H1, 2,4-triazol -
1-yl)butan-2-o0l: or a pharnmaceuticglly acceptable salt thereof. 5 20. A
process for the prepar ati on of a pﬂarkﬁaceuti cal conposition conprising
combi njng a conpound of e f or mal ), or a pharmaceutically acceptable

salt thereof, which hash r a process as claimed in any
preceding claim wth ?rrmace ti cal‘ry}ccept able_ d uent or carrier. 21.
Aprocess as clained in F}Fa n20 i Whl e conpound of)t heformula (1) is

conpl exed with a hydroxyal kyl der| vat | ve of a cycl odextrin. 22. A process
as clajsed in claim21 in which said hydrox al kyl derivative is a

hydr oxy pr opy?r a@birmaeeutically ageeptablesali t %ﬁ‘r %X an ¥ gee.as dgfined in claim 1, com-

bet a- cycl odeRising Fpactinga coppound ofthefg of the formula: - [err] 20 25

(VI) wherein R [err], X and, Ya?re as defined in claiml and Z is a |eaving
group. 24. A conpound of t he'f &l a (M) asgclgiged in claim23 wherein Z

is chl®ro, brono or [err hesul pho- 30 yI oxy. 25. A compound of
Lex ol[err] Y afe as defined in claim
Iyqfsel—ect ed from@a group that may be
th
in

the formula:- [err] 45
1 and [err] are each indepgnde
sel ectively renoved by redycti th the pravis [err] cannot both
be H. 26. A conpound as clainmed in claim25 wher &i e group that may be
sel ectf‘vely renoved by redué¥Won is 50 hal o. 27 A conpound as cl ai nmed
in claim26 wherein [err] is chloro and [err] i Vi)
4- Et hyl -5-fl uoropyri m di ne or 4-chloro-6-ethyl-5-fl uoropyri m di ne. 55
Rat.e nt ans pr Oslieesirf RYR1,FR3)X(amd ¥ @re\ds pleviaglysibfinal innthis daim adEz is &ldavirgigroupiéithel-Mth &8,
| T, bdse saBiof 1H-1,24rioladuwil) 18€1(2, 4 dazale Inthe presence of an additional base: said process
being optionally followed by conversion of the compound of the formula (I) into a pharmaceutically ac-
ceptable salt thereof.

4. Aprocess as claimed in qlaim 3 in which Z is chloro, bromo or C-C, alkanesulphonyloxy.
A process as claimed in claim 3 in which a compound of the formula (IV) is used.

_ 6. A process as claimed in any one of claims 3 to 5 in which said base salt of 1H-1.2.4—triazole is either a
s sodium, potassium or a tetra-n-butylammonium sait.

40 7. Aprocess as claimed in any one of claims 3 to § in which said additional base is sodium or potassium
carbonate.

8. A process for the preparation of a compound of the formula:-

(14)

55
or a pharmaceutically acceptable salt thereof, wherein R, R1, R2 and Y are as defined in claim 1, com-

prising reduction of a compound of the formula:-
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!39 . EI5,O 440 372 Bl [err] odor -ei n pharnmazeutisch annehnbares Sal z davon,

worin R ein Phenylrest ist, dermt | bis 3 Substituent-

substituiert ist, die jeweils unabhf 504437388 hit sind a s
und -OCF3; Rl ein Cl-C4- Alkytrest ist R2 H oder ein C mmmn ,ﬂﬂmumﬂﬂﬂ '
CH oder N Ilit und Y F oder CI Ist. -2.  Verbindung nach Anspruch 1f worisn :
ein Phenyirest 1st der mt oder 2 Hal oge®substituenten substi- tuiert
ist. 15 3. Verbi ndung nach Ansp h 2 wosd B/ R ein. I:;lenyl rest ist; der mt
| odor 2 Substituenten substltm'ér l,2” unabhAngi g ausgew hit -
sind aus Fluor und Chlor. Ve\(ﬁ__g(dung ach Ansprifich 3, worin R ein

2-Fl uor phenyl -, 4-Fl uorpheny| Dflyporp N 2-Chl orphe- nyl - oder
2,4-Di chl orphenylrest ist. 5. Verbindung nach An Zt)ruch 4, worin R ein

2- Fl uor phenyl -, 2, 4-Di fl uorphenyl -, 2-Chl orphenyz~ odor 2,4-Di -

chl orphenyl rest ist. 6. Verbi ndung nach(X@)nem der vor hergehenden Ansprfl che,
worin RL &in Met hyirest let. 25 7. Verbi ndung nach el nem der vorhergehenden

,7An s \% ;JIC Ee R2V‘0Hr InwlB?a ‘ﬂ% afid 9 a%ﬁ%m«h%s i ol IE%.@ g Q@%ﬁ@gﬁ#&%

worin X Nist. bot %E ! aid phaCbsBBkirg oBtloR4il edWQ:B Fsﬂﬁ?
worin Y Fgl st. mto ly] leRBIPthEI8SRY OF hergehenden Ansprf | che
worin R2 Hist und di e 2R 3S-Konfiguration hat, d.h. 35 40

N CR R 9y Aprocess a4 clbitned in claim 8 in which Z2is a group that may be selectively removed by reduction and
2R, 3S-2- (2, 4- Dil-"lisjd)rphenyl) 3- (3 quorpyiidin 4- yi)-I (1 H
,2,4-friazol - % but an- (l

phony! ) - 3ao( 31? | ?scf!ah“ 4 "gﬁ‘aj'“ ﬁ°'(9|'“ lef sa‘éQ'&"&‘P?‘&‘fb?" SF"*?}'I"?%'E?{"&W" by fgfluction s
2R, 35- 2- (2- Fl uoMhenyi) - 3- (3-f1 uor -

pyridin-4-yl gl Aféé‘ss"-as%aﬂ'netdrldﬂrﬁ’llo |J|w¥il:l)4§f&tlﬁﬂg%u@i5chlom

2R, 3S-2-(2,4-Di fl uorphenyl)-3-(5-fluorpyrimdin-4-yi) (1

H 1, 2, 4-t ri a1l Agfredebs daitfairied a0y one dffaims 8 to 11 in which said reductlon is carried out by hydrogenolysis
2R, 3S- 2- (2, 4- Di weingaipalladionoh-ciBdo8l-chtalystr pyri mi din-4-yl)-1-(1 H1,2,4-
triazol -1-yi)butan-2-ol odor si nughar mazeuti sch annehnbares Sal z davon. 50
13. Phar nazeﬁlémsmﬂt"@dﬁ g whintt sodium Aeptals if @sap9s8itndung der For el
(L) Q92T €1 R R W e b IS O B SinsfBh & N b B) 15 Bl substtuens.

dervor her\,gehen nsprr nem

15. Aprocess as claimed in claim 14 wherein R is phenyl substituted by 1 or 2 substituents each independently
selected from fluoro and chioro. '

16. Aprocess as claimed in claim 16 wherein R is 2-flucrophenyl, 4-fluorophenyl, 2,4-diflucrophenyl, 2-chlor-
35 ophenyl or
2 4-dichlorophenyl;
Rt is methyl; and
R2is H.

17. Aprocess as claimed in claim 16 wherein R is 2-fluorophenyl, 2,4-difluorophenyl, 2-chlorophenyl or 2,4-
dichlorophenyi;
R'is methyl;
R2?is H; and
YisF.

45 48, Aprocess asclaimed in any preceding claim which is used to prepare a compound of the formula (1) where-
in R2 is H and which has the 2R,3S- configuration, that is

5 19, Aprocess as claimed in claim 18 which is used to prepare

2R,38-2-(2,4-difluorophenyl)-3-(3-fluoropyridin-4-yl)-1-(1H-1,2,4-triazol-1-yl)butan-2-ol,
2R,38-2-(2-chlorophenyl)-3-(3-fluoropyridin-4-yi)-1-(1H-1,2,4-triazol-1-yl}butan-2-ol,
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Zusanmenset zung nach Anspruch 13, worin die Verbindung der For I"I"I
ei nem cs Hydr oxyal kyl deri vat eiERPORMCFRABIdext ri ns konplexi®ert® ist."1& ~
Phar mazeuti sche Zusammenset zung nach Anspruch 14. worin das

Hydr oxyal kyl der ipk@é-23p-fucrpAéngl)-3-p- firoropyyiliiala-yi)-1-¢tH-1,24-warotH-giiteta®@gel odext rin ein

a- Cycl odextri n @f@s-242,8difluddphéngip 818-fluoropyrigidin-44yl)-1-(1HR,48riazdAEy)Bitan-234, o1 6.

Ver bi ndung der BRps®i24-diphi@chhenyBs(5-fhlompyriidinud-ys B HaiAetiarolt-Wbutans-ok davon

oder ei ne Zusaneeapghatmaceuticdly szentablersalttheredfnem der Anspruche | bis 12 bzw.

el nem der Anspriche 13 bis 15 zurVerwendung als Medi kanent . 5. 7

Ver wendung  ei3%e Aperesss ] thegregasstiop ofa phgrm ‘I‘g"g‘ﬁ pgf'%%?;"ﬁ gﬁgeco'%m' st‘: rffm::doﬂhe _
annehnbar en Sal FEeuladhoes '@f"‘?&gﬁ?%gﬁ’g 3, ée\?% l'gcﬁ lugfﬁéﬁé ansppro?ﬁs(?ﬁe
| bis 12 bzw. n&Emed iAoy PEEfing Y Ie AR BB S Y5207 terst el T ung el nes

ANt i pi | Zm tt €)yS p plfBess YEdidkhddiH tiblin SH31 wiich EHdBompoid ofthe fordliia (1) is complexed with a hydraxyaliyl

mazeuti sch annehmbaren VerdOnnungsnittel oder Trager. 14. Pharlmﬂmmﬁnﬁl
t
$

_Z Rl R 16~’“f“~'3’ér7vaﬂv50fa clodextrin. . > .. Od?r
i (M) 20 worin R Ri1, , Xund Y wie In Anspruch 1 definiert sind und Z

Si ne Abgangsgz2uppeocksstas clibhed ekl 21 dhuwvhiph daid hydlexyaliki derivative inaydnoxyBiopy, desvatige and
worin Z Chlor, [Beidoydodedrindd alph@-oketergykiedextrin.f ny| oxyrest ist. 25 20.

Ver bi ndung,der Formel: Rl R2 303 35

z2 (X)) wori n3 pycompgundpffheforgiuid=-; , Anspruch 1 definiert sind und Z2 und Z3
unabhangi g ausgewshit sind auys H und ei ner G uppe,.die_selektiv durch
Reduktion entfernt werden k& nR“nit dem Vorbehal t, zdaa*Z2 und Z3 4

ni cht :bel de H sein k8nne / Ver bi ndung nach Anspr w 20, worin die
Gruppe, dig sel ektiv dur bxQn entferpt werd XKa- | ogen i st
45 22. Verbi ndung nach Ansgruch|21,}worin Z2 Chlor i Z3l}H i st.

25 _ 1)

wherein R, R, R2, X and Y are as defined in claim 1 and Z is a leaving group.

.24. A compound of the formula (V1) as claimed in claim 23 wherein Z is chloro, bromo or C4-C, alkanesulpho-
s 30 nyloxy.

25. A compound of the formula:-

35 Rl R2
. OH
3
N/\N - N\(Z
N N/ !
\.._ . . SN
40
ZZ
(X1)
45 wherein R, R!, R2and Y are as defined in claim 1.and Z? and Z2 are each independently selected from H
and a group that may be selectively removed by reduction, with the proviso that Z2 and Z3 cannot both
be H.
26. A compound as claimed in claim 25 wherein the group that may be selectively removed by reduction is
50 halo. _
27. A compound as claimed in claim 26 wherein Z2 is chloro and Z2 is H.
28. 4-Ethyi-5-fluoropyrimidine or 4-chioro-6-ethyl-5-fluoropyrimidine.
55

Patentanspriiche fiir folgende Vertragsstaaten : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, NL, SE
1. Verbindung der Formel:
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23. 4-EtHyl-5-fduorpyrimdin odor 4-Chlor-6-ethyi-5-fl uorpyri m di n.
Pat ent'anspriche fir fol genden Vertragsstaat : ES 50 1 Co
Her st el'l ung ei ner Ver bi ndung der ForFR94403%2BY EP 440 nes . -
phar mazeuti sch annehnbaren Sal zes davon, worin Rein P !‘ii ﬂgi“ ﬁi“w

mt | bis 3 Sub- 10 stituenten §ub§t|tulert I st,

unabhangi g ausgewAhit sind aus Hal oen® - CF3 und OCF3 Rl ein

C-CA-Al kylrest ist; R2 Hoder ' A- Al kyl rest ist; X CH odor- N i st und
Y F oder O ist, unf assepd B MW S eprotom erte Form

ei ner Ver®i ndung der For N 20 worTh (Fﬁl), R2, X und Y wi e
oben definlert sind, mt \e 'P Formel: 25 ~0 NNT\:NR- 30
~~~~~~~~~ (rrer) worin R wie oben de iniert kat , umsetzt wobel sich an das
Ver f ahren gegebenenf all's |e U ndI der Ve d o Fotr,'ma

ei n phar mazeu _ %&) ery ?
nach And ruchl;@x ¥ % )F?H s;? él‘;: ? e'"é:é

Kal i unmsal z de Fe '%r1 ung Ver ahren zur

Her st el | ungy eivg@indudg ﬁ\&ﬂhmbﬂ?&hqe\&mﬁﬁr&ﬁhenyﬂ&t ist, der mit 1 oder 2 Halogensubstituenten substi-

1 2 RR N ~ 4qerpigter el nes pharmazeutisch annehnbaren Sai zes davon, worn R

Rl, R2, X and Y wie in Anspruch | def- iniert sind, unfassend, dag nan eine
Ver bi ndung $leVeibindyng InachP@siBéch 2, worin R ein Phenylrest ist, der mit 1 oder 2 Substituenten substituiert ist,
die jewells unabhéngig ausgewahit sind aus Fluor und Chlor.

4. Verbindung nach Anspruch 3, worin R ein 2-Fluorphenyl-, 4-Fluorphenyl-, 2,4-Difluorphenyi-, 2-Chlorphe-
S nyl- oder 2,4-Dichlorphenylrest ist.

§. Verbindung nach Anspruch 4, worin R ein 2-Fluorphenyl-, 2,4-Difluorphenyl-, 2-Chlorphenyl- oder 2,4-Di-
chiorphenyirest ist.

6. Verbindung nacﬁ 'einer'n der vorhergehenden Anspriiche, worin R! ein Methyirest ist.
7. Verbindung nach einem der vorhergehenden Anspriicﬁe, worin R? H oder ein Methylrest ist.
8. Verbindung nach Anspruch 7, worin R2 H ist.
~ s 9 Verbindung nach einem der vorhergehenden Anspriiche, worin X N ist.
10. Verbindung nach einem der vorhergehenden Anspriiche, worin Y F ist.

41. Verbindung nach einem der vorhergehenden Anspriiche, worin R2H ist und die 2R,3S-Konfiguration hat,
d.h. _

12. 2R,38-2-(2 4-Difluorphenyl)-3-(3-fluorpyridin-4-yl)-1-(1H-1,2,4-triazol-1-yl)butan-2-ol, 2R,3S-2-(2-Chlor-
@ - phenyl)-3-(3-fluorpyridin-4-yl)-1-(1H-1,2,4-triazol-1-yl)butan-2-ol, 2R,3S-2-(2-Fluorphenyl)-3-(3-fluor-
pyridin-4-yl)-1-(1H-1,2,4-triazol-1-yl)butan-2-ol, 2R,3S-2-(2,4-Difluorphenyl}-3-(5-fluorpyrimidin-4-yl)-1-
{1H-1,2,4-triazol-1-yl)butan-2-ol oder 2R,3S-2-(2,4-Dichlorphenyl)-3-(5-fluorpyrimidin-4-yi)-1-(1H-1,2,4-
triazol-1-yi}butan-2-ol oder ein pharmazeutisch annehmbares Salz davon.

80 13, Pharmazeutische Zusammensetzung umfassend eine Verbindung der Formel (I) oder ein pharmazeu-
tisch annehmbares Salz davon nach einem der vorhergehenden Anspriiche zusammen mit einem phar-
mazeutisch annehmbaren Verdiinnungsmittel oder Tréiger.

14. Pharmazeutische Zusammensetzung nach Anspruch 13, worin die Verbindung der Formel (I) m|t einem
] Hydroxyalkyldenvat eines Cyclodextrins komplexiert ist.

15. Pharmazeutische Zusammenseétzung nach Anspruch 14, worin das Hydroxyalkylderivat ein Hydroxypro-
pylderivat ist und das Cyclodextrin ein a-Cyclodextrin oder ein p-Cyclodexirin ist.
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S4ZA'I,L2 : z R R5g oder

’y (V1) 10 worin R R, R2, X und Y wi-e vorher in di esenummmnﬂ'

sind und Z el ne Abgangsgruppe ist, cFR&#9372B1t einem b

iH1,2, 4-Triazol oder mt | H1,2, 4-Triazol in Gegenwart eiher* zd'satszl rCchen
‘Base unset zt16. WetbindiungsletFoamel d)aﬂer\dmrmarhamtuagmgebmnﬁ 8hlk 8ava adek SivcEucHMNdgser-

der Ver bi ndung deng d@vanmash ejnbi dérAnsprichettderidhave einers ddn Assprielient3 dis 5 zubddraendung als
anschlielt 15 AMedigmenhhren nach Anspruch 3, worin Z Chlor, Brom odor eln

\C/:— Cﬁ Aldkarélsd f\anﬁé‘\"X .es Verfahé%ﬂe{]@(:h Ans ruch 3 \A&é’r*:_‘er;o(s’elrgﬁer
er bi ndu er
der Anspr f che opse vﬁg aon %g‘\j 'Bf’%féﬂ%’"ga*r Lol W"?‘ﬁhfme? doy ApsRrache;]3 bis 15

enl wederei n 20 um oder Tetra-n-butylammoniunsal z ist.
7. Verf ahr emsnwehm&hﬂeaipdﬁ.ﬁe|,Ansprflche 3 bis 5 worin die zusatziiche Base
Natrium ,oder  Kal | uncarbonat ist. 25 8. Verfahren zur Herstellung

el ner Ver bi ndung der Fornel: R1L R2 30 N
sc gl g? : (1 d’éeﬂz i nes phar mazeuti sch
annehnbaren Sal zes davq im R R, R2undYw e }i agApspr uch 1 definiert
sind, unfassend die Red e rVer bi ndung de

R R2 OHw ->z 45 /’% R(X| 50
worin RR R, RZ und Y wi e vog iy di esem Anspruch Gje“wmert sind und Z2
und Z3 jevvel | s unabhf ngi g 'ausgewghit sind aus H und el ner G uppe, die
sel.ektiv durch Reduktion e@@bernt warden kann, mit ¢gg Vorbehalt, daB Z2
une.X ni cht bel de H sein konnen, vvobei sich an das Verfahren gegebenenfalls

die Un dandl , h tisch

alnﬁeh%ar eg Sg g C t\%r)ée)""gqu neg'h% fisprugh {‘gﬁn'?fg?'@a{ﬂf’gﬁ g‘l"ﬁ"ﬂ%&l’éﬁ?ﬁz"ﬁghl ;C Wor i n

ﬁz eIt ne G uppe Ver'hdunﬁiH& FerteRiff) hath Akbpiuibh T8CHHAZICRIdr, BRMIoBEr3in Q)R- AfRShstiRRYibxitod Z
is

% 20, Verbindung der Formel:
i Rl R2
30 OH
{
R vy
35 Z2
(X1)

S worin R, RY, R2und Y wie in Anspruch 1 definiert sind und Z2 und Z3 unabhéingig ausgew3hit sind aus H

© und einer Gruppe, die selektiv durch Reduktion entfernt werden kann, mit dem Vorbehalt, daB Z2und Z3

nicht beide H sein k&nnen.

21. Verbindung nach Anspruch 20, worin die Gruppe, die selektiv durch Reduktion entfernt werden kann, Ha-
logen ist.

45 22. Verbindung nach Anspruch 21, worin Z2 Chior ist und Z3 H ist.

23. 4-Ethyl-5-fluorpyrimidin oder 4-Chlor-6-ethyl-5-fluorpyrimidin.
Patentanspriiche fiir folgenden Vertragsstaat : ES

1. Verfahren zur Herstellung einer Verbindung der Formel:

41



1 10. Verfdhren nach Anspruch 8 oder9, worh die Guppe, di ebﬂﬁ"m'

" Redukt’l'on entferntwerden kann, 43 EP 0 _440 372 Bl Halo ”' ’mﬂ "’ N
Verf ahren nach Anspruch 10, wori di & 449 ruppe Chlor i8t.%s
Ver f ahren nach ei nem der Ansprfche 8 bis 11, worin di e Redukti on durch
Hydr ogendyse unt er Verwen- dung ei nesy Pabl adi um auf - Kohl e- Kat al ysat ors
durchgeffhrt wird. 13. Verfahren na nspruch 12, worin auch Natri unmacet at
vor handen !'st. 14. Verfahr n nagh @i hem dervorhergehenden Ansprilche, worin
R Bin Phenyirest ist, de& gensubstituenten '
substitufert ist. 15. Vegfahfen ngch An pr:ﬂh 14, wortrf{IR ei n Phenyl r est
ist, der mt | oder 2 Su uenten s Biert ist, die jeweils
unabhl ngi g ausgevvahit sind aus FI uor und Chlor. 1S 16. Verfahren nach

Anspruch 15, warin R nzg.,t,sFl Y r¥n3| 4 W “ Y Prenyirest ist, o rm|t1b|s3 b-_
2,4-Difl h reﬁ
Met hy| re’éu'?rl!o es'ﬂX'L ﬁ%% R'isp jfnﬁ,ﬁ- W%;tgﬁ WtE Qrf o gf:g?d E!als

2- Fl uor phenyl man ie - thp lmé erVe in
chl or phenyl rest ist, Bi n Met hyl rest |st R2 Hist und Y F |st 20 18.

Ver f ahren nach el nem dervor hergehenden Alnspr uche, das verwendetw rd zur
Her st el lsgng el ner Ver bi n- dung der Forme®™ (1), worin R2 Hist und die die
2R, 3S-Konfiguration hat, d.h. -s N
H \=(I R vy N 19. Verfahren ha
zur . Herstel lung von 2R, 3S-2-(2,4-Difl uor
fluorpyridin-4-yl)-1-(1H1, 2, 4-tri azol Y1-y ,
2R, 3S- 2-202- Chl or phenyl ) - 3- ( 3- quorpyrldlrt“)yl) 1 (1 H1
,2,4-triazol -1-yi)butan-2-ol,

2R 3S-2-(2-Fluorphenyl )-3-(3-fluorpyridin-4-y &% H1,K 2 4- trlazol
yl ) but an- 2- ol W%N‘?BQI%“(‘szﬂ‘eBP?“ld&UT“?SPﬁQT‘?y'P‘}e‘@'ng‘Fq“ oS ™Rl di n- 4-yl) - 1- (1
H1,2 4-triazol-1-yi)butan-2-o0od 35 oder

2R, 38—2-?2, 4-Di chl or phsnyl) - 3- (5-f | ugrpyL~Qi don-4-yl)-1-(1H 1,2, 4-triazol -1
-yi ) but an-2-oi oder ei- nem pharnmazfuti¥ch Fnnehnbaren Sal z davon. 20.

Ver fahren zur Herstellung einer phar euti gchen Zusammenset zung,

unfassend, dag man ei ne Ver- bindung der Fornel (I) odr ein pharnazeutisch
annehnbages Satz davon, die nach ei netd®rfahren nach el nem

dervor hergehenden Ansprfche hergestellt wrde, mt el nem pharmazeutisch
annehnbar en VagoraR Widdgsndedirided ist, phBétzt, Wob&l Sich aHfas Vdblalien gédebenbatalisndiy \@hwaRdiGrg der
Anspruch 20, Werindurdider Péaid{1yiflsinphatifidzedtiséh Bnhehinbired Sdz davon@AdchlieRt.

Hydr oxyal kyl deri vat sines Cycl odextrins konplexiert wrd.
s5 2. Verfahren nach Anspruch 1, worin die deprotonierte Form ein Lithium-, Natrium- oder Kaliumsalz der Ver-

bindung der Formel (ll) ist. _

3. Verfahren zur Herstellung einer Verbindung der Formel:

40
~—= (I)
45
oder eines pharmazeutisch annehmbaren Salzes davon, wofin R, R1, R2, X and Y wie in Anspruch 1 def-
iniert sind, umfassend, daB man eine Verbindung der Formel:
50
55

42



t45 . 22., Verfahren nach Anspruch 21, worin das Hydroxyal-kylderivat si n_

" Hydr oxypropyiderivat ist und das Q/Cl 0- dextrin Bin a-Cyciodextrin oder

13- Cyclodextrin ist. Patentanspruch&®d#038Pdenden Vert rgqﬂmg clﬂmﬂurlum
Verfahren zur Herstellung ei ner Verbi ndung der Fornel: -

pharmazeuti sch annehnbaren Sajzes davon, worin eipREhenyI rest i st, der”

mt | bis 3 Sub- 10 stigbegten subst ituierf i& Kdie jeweils

unabhAngi g ausgewahit sind Hal ogen, -CF3 un R ein

Cr-4-Akylrest ist; R H -C4-AI kytrest ; oder N bst und Y

F oder C¢ 1st, unfassend, dal dl\"i‘ - depnt oni ei ner Ver bi ndung
. oder YJ\/N

der Fornmel: | 15 RZRtX) i +
deflnl ert sind, mt einer Verbindung

N
([1) worin RL, R2, X und Y %ie¥fob
der Fornel: 25 30 ' LIV) (vI) (Il worin Rw e
oben def| niert bt, unsetzt, wobel sich an das Verfahren gegebenenfalls die

umnandl uffg der_\Ver p fodam A Qh&l?iﬁlg ﬁhtd'zsaﬂl
TEEEED o otne iy e .
Formel (1) i SierF g aazmchmm %anr%brﬁiﬁit. \N/e'r°b| ndur'm"é'“der phting

15
(1) 45 4. Verfahren nach Anspruch 3, wonn~Z~Ch|or~Bronrodir eln C1)C4eﬂlensuﬁomlequsﬁar mazeuti sch
annehnbaren Seizes davon, worin R Rl, R2, X und Y wie in Anspruch | def-

Inlert sindS uMarighren prsh Amsrrich &worn gine Vewinging derFormeb(V) verwardet widy 55 45

v 6. Verfahren nach einem der Ansprilche 3 bis 5, worin das basische Saiz von 1H-1,2,4-Triazol entweder ein
2 Natrium-, Kalium- oder Tetra-n-butylammoniumsalz ist.

7. Verfahren nach einem der Anspriiche 3 bis 5, worin die zusatzliche Base Natrium- oder Kafiumcarbonat
ist.

25 8, Verfahren zur Herstellung einer Verbindung der Formel:

30
35 (14)
. oder eines pharmazeutisch annehmbaren Salzes davon, worin R, R1, R2und Y wie in Anspruch 1 definiert .
N sind, umfassend die Reduktion einer Verbindung der Formel:
40 | RJ. R2
OR
/\ 23
-
) =/ Y
Ry
7 2
(X1)
50 worin R, 'R1. R? und Y wie vorher in diesem Anspruch definiert sind und Z2 und Z2 jeweils unabhéingig

ausgewihit sind aus H und einer Gruppe, die selektiv durch Reduktion entfernt werden kann, mit dem
Vorbehalt, daB Z2 und Z? nicht beide H sein kdnnen, wobei sich an das Verfahren gegebenenfalls die Um-
wandlung der Verbindung der Formel (JA) in ein pharmazeutisch annehmbaren Salz anschlieRen kann.

65 9. Verfahren nach Anspruch 8, worin Z2 eine Gruppe ist, die selektiv durch Reduktion entfernt werden kann
und Z3 H ist.

10. Verfahren nach Anspruch 8 oder 9, worin die Gruppe, die selektiv durch Reduktion entfernt werden kann,
43



vorher in diesem Anspruch definiert &EPOMUNEBA sine Abgangsgnuppe

‘entweder mt einem basischen Salz von |1H1,2,4-Trl azol oder mt

1H 1, 2, 4- Tri azoHalbgensegenwar t .ei ner zusli t zf chen Base umset zt, wobel sich
an das Verfahren rgggebenenf al I's di e Umandl ung der Ver bi ndung der Formal (1)

in ein phar md%ele @nn%shﬁequsm%yorsa!eﬁamwm%cmorfs 4. Verfahren nach
Anspruch 3, r Kk

Ver f ahr en $nac x_lrfaér{: i:le:vfﬁ;r ms"%gﬂe gogdék 99&0“ ﬂarg{ryé{d%%(w& ué“fev\%/ee
wrd. 6 Verfahr nach e| nem nsg's?c , “worin das basische Sal z
von | H 1, 2, 443 varfafiten Rith AWRpAich €, ﬂo.much Namuma&ewtwmmdﬁadtl um oder
Tetra-n-butyl ammoni unsal z Lt. 7. Verfahren nach el nem der Ansprfche 3 bis
5, worin di e 14uYerfahien oash eifader paghergehenderpiheprictal warinB gin Boanyrestist.der mi] oder@ Halo-
Verfahren % ur  Heensubstituenien sebistirdert Bter b ndung der Fornmel: 1 2 RR 80

'oder el nes phé%‘%ﬁ&%‘%ﬁi "H'(ﬂ iy Mgﬁw * sdl G g'ﬂ ger mit, L pder2 ﬂ'hsﬁienmhﬁub%ﬁﬂe%

I n Anspruch | oArer assen Rtion ei ner Verbi ndung der

50 rRrTEI 4%NR;|6 R?;r%:?z %&‘Eﬁ;:% 5, mndl;i; emﬂuoﬂbh&tﬁ %I;:Eglc-o f ﬁenriﬂu?r?]heg{l-ezs-gﬂ?mh&

Anspruch definiert sind und Z2 und Z3 Jewei I s unabhAngl g ausgew hit sind
aus H und el Mér Véfahepaach 4isprughe]bewarin R eii2rFitorpienyt: i2i4: Qiffuomhanyls 2Ghlombenyieedek2vhbi-
m t { dgm Vor behakFhlorphgayitest ist, Rhein Methyirest fst RO HlistlendY Fisti n konnen, wobel sich an

??Z)_ . ﬂ]f 2ﬁ1e3ﬁa§%§enen |Is d| e U géla'%‘f?ﬁ % der Ver lng%gﬂ#%%mnlzoe{ngﬁ}emm_

e
ung der ormeiq’h wonn lOI'I ha

EP 440 372 Bl R. 2 C L M SK Ry%® "
Y (XVv) - (VI) 10 worin R R{ R2, X,mm,ﬂllﬂ!ﬁjruﬂs””m

* 19. Verfahren nach Anspruch 18, das verwendet wird zur Herstellung von 2R,3S-2-(2,4-Difluorphenyl)-3-(3-
fluorpyridin-4-yl)-1-(1H-1,2,4-triazol-1-yl)butan-2-ol, 2R,3S-2-(2-Chlorphenyl)-3-(3-fluorpyridin-4-yi)-1-
(1H-1,2,4-triazol-1-yl)butan-2-ol, 2R,3S-2-(2-Fluorphenyl)-3-(3-fluorpyridin-4-yl)-1-(1H-1,2,4-triazol-1-
yhbutan-2-0l, 2R,3S-2-(2,4-Difluorphenyl}-3-(5-fluorpyrimidin-4-yl)-1-(1H-1,2,4-triazol-1-yl)butan-2-ol

35 oder 2R,3S-2-(2,4-Dichlorphenyl)-3-(5-fluorpyrimidin-4-yl)-1-(1H-1,2,4-triazol-1-yl)butan-2-ol oder ei-
nem pharmazeutisch annehmbaren Salz davon.

20. Verfahren zur Herstellung einer pharmazeutischen Zusammensetzung, umfassend, da® man eine Ver-
\\/ bindung der Formel ([) oder ein pharmazeutisch annehmbares Salz davon, die nach einem Verfahren
nach einem der vorhergehenden Anspriiche hergestellt wurde, mit einem pharmazeutisch annehmbaren
Verdiinnungsmittel oder Tréger vereinigt.

21. Verfahren nach Anspruch 20, worin die Verbindung der Formel (I) mit einem Hydroxyalkylderivat eines
Cyclodextrins komplexiert wird.

45 22, Verfahren nach Anspruch 21, worin das Hydroxyalkylderivat ein Hydroxypropylderivat ist und das Cyclo-
dextrin ein a-Cyclodextrin oder p-Cyclodextrin ist.

Patentanspriiche fiir folgenden Vertragsstaat : GR

5 1. Verfahren zur Herstellung einer Verbindung der Formel:



1

&

55 9. Verfahren nach Anspruch 8 worin Z2 eine G uppe ist, die sel ektlv '

e e 10, ey s anr oA AARSRRIpr o 8 oder lﬂfllﬂlllﬂ‘lllﬂlllllml
S .

.Guppe, die selektiv durch Redultion entfernt werden kann,

Ver f ahren nach Anspruch 10, wori- di g Hal ogengruppe Chl or |st 5 12
Ver f ahren nach ei nem der Ansprfl che\8 bis 11, wori di e Reduktion durch
Hydr ogenol yse unter Verweps_ du s Pal | adi um auf - Kohl e- Kat al ysat om
durchgefihrt wird. 13. rf en ch uch 12, worin auch Natriumacet at
vor handén ist 10 14. Vé rfaffren n ch ellnemilder vor hergéhkenden Ansprfche,
worin R G n Phenylrest i der ¥ Hal o- gen-substituenten
substituiert ist. 15. Verfahren nach Anspruch 14, vvorl n R eh Phenyl rest
ist, der mt sgl?stltul ert

unabhAngi g augtdﬂeég'?r £ ar%%?gﬁs' tU 'EEWQ uhabhahgi g %Ivélﬁo okgé f u; E ﬂ&' i
e| 4

Anspruch 15, QOg |
2- Chl or phe- nyl 5o _gg F r:ﬁ - res und

R2 Hist. 17. Verfahr en nach Anspr uc 1 worin R ein 2-Fl uor phenyl
2, 4-Di fluorphenyi-, 2-Chlorphenyl- odor 2 4-Di - chl orphenylrest ist, 'RL ein
Methyirgst ist; R2 Hist und Y F ist. R8. Verfahren nach ei nem

dervorhergehenden Anspr Cche, das ver de rd zur Herstellung einerVerbin-
dung der Fornel (I), worin R2 H | st Rufd di e )di e 2R, 3S-Konfiguration hat,
d,h. 25 \=N 30.R L y 19.

Verf ahren nach Anspruch 18, das verwerfdetWird zur Herstellung von

2R, 3S-220( 2, 4- Di f | uor phenyl ) - 3- ( 3- (11

fluorpyridin-4-yl)-1-(1H1, 2, 4-bi azol-l-yigbutan-Z-oi,

2R, 3S- 2- ( 2- Chlorphenyl) 3(3f|uorpyr|d|n4 i)-1- 3S

(1H 1, 2, 4- triwrigR .fz,))ﬂ t)ngﬁ't\ngprp_bgn ggfiniert sind, mit einer Verbindung der Formel:

2R, 3S- 2- (2- Fl uor phenyl ) - 3- ( 3- quorpyrldln 4- y|) 1-(I1H1,2,4-triazol -

yl) but afi- 2- ol ,

2R, 3S-2- (2, 4- D|quorphenyI) 3- (5- fltpyrl d|n 4-yi)-1-(1H1,2,4-triazol -1
-yl ) but an-2-ol oder

2R _3S-2-(2, 4-Di chl or phenyl ) - 3-(5-fl uor pyri mdl n-4-yi)-1-(1 H1

, 2, 4-trjazol -1-yl)butan-2 -ol oder eirinmem pharmazeutisch annehnbaren Sal z
davon. 4 20. Verfahren zur Herstell ung ol ner pharmazeuti schen
Zusamenset Z Uigin RWIE BabdNRlert SodMsBB webeiRh MFdas vé}fan.duguge&ﬁsnfa‘iea.sﬁhwéddmnMPr
eh phar mazeut Vesidtumy (REFMAG LR eRPhatmakaltRbh anféinbBrds SaiLdaaBndidraNT €N

85 2. Verfahren nach Anspruch 1, worin die deprotonierte Form ein Lithium-, Natrium- oder Kaliumsalz der Ver-
bindung der Formel (ll) ist. . :

(s 3. Verfahren zur Herstellung einer Verbindung der Formel:

-=- (1)

oder eines pharmazeutisch annehmbaren Salzes davon, worin R, R1, R2, X und Y wie in Anspruch 1 def-
Iniert sind, umfassend, daR man eine Verbindung der Formel:

55
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nach ei nem der vor her gehenden Ansprflche hergestel |t wirde;—mit einem
phar mazeuti sch annehnbar en Verdunnungsm ttel oder Trager

Ver f ahren nach Anspruch 20, worin &P 4#@38Mdung der ForMﬂﬂI"Mnummuﬂu
Hydr oxyal kyl deri vat el nes 45 Cycl odextrins konpl exl erd wir

Ver fahren nach Anspruch 21, worin das Hydroxyal kylld%rl vat eln

Hydr oxypr opyl derivat i st uandqﬁ) Cycl o- dext ridn Cycl odextrin oder
P- Cycl odextrin ist. so 23. Verbindung der For%f? EP 0 440 372 B1

* 'C L M 'S * 2~

Toxd 2 Y ~~~~Z RILER R R 5
R Y s Noder (TV) 3 R VI) 10 worin R
R, R, Xund Y wie in Anspfuch dgfini eplgesi Nd U ne Abgangsgruppe
i st. 24. Verbindung der ForwelY ( nach Anspruch 23, worln Z Chlor, Brom

oder ei n Cl- C4- Al kansul fonyl ggyrest bst. 15 25. Ve(w)ndung der Fornel: R
R2 "Nu NN N 3y 25

z2 (XI) ®worin R un r d
23 unabhangi g %ﬁ? m% evorﬁerbi:}‘l _fmﬁz&ﬁ&h ﬁ;&?%&z&h&%%r@ew
durch Redukti ¢ B s M e%eh&#ﬁé&ieUMdin%dWmﬁ&ng
ni cht beide H aﬂpgﬁ\ hat SfdRE uch 25, worin die
G uppe, gie se ekt v urcﬂ e u‘f(tlon entferntwerden kann, Ha- |ogen |st.

4. Verfahren nach Anspruch 3, worin Z Chior, Brom oder ein 01-04-Alkansulfonyloxyrest ist.

5. Verfahren nach Anspruch 3, worin eine Verbindung der Formel (IV) verwendet wird.

\e/ " 8. Verfahren nach einem der Anspriiche 3 bis 5, worin das basische Salz von 1H-1,2,4-Triazol entweder ein
Natrium-, Kalium- oder Tetra-n-butylammoniumsaliz ist.

7. Verfahren nach einem der Anspriiche 3 bis 5, worin die zusétzliche Base Natrium- oder Kaliumcarbonat
ist.

25 8. Verfahren zur Herstellung einer Verbindung der Formel:

Rl : R2
N AN\ - OH
30 N N Z ﬁ
\— v 4
R Y X
s (14)
. oder eines pharmazeutisch annehmbaren Salzes davon, worin R, RY, R2und Y wie in Anspruch 1 definiert
g_‘/ sind, umfassend die Reduktion einer Verbindung der Formel:
40
45
(XI)
50
worin R, R1, R2 und Y wie vorher in diesem Anspruch definiert sind und Z2 und Z3 jeweils unabhfingig
ausgewdhit sind aus H und einer Gruppe, die selektiv durch Reduktion entfernt werden kann, mit dem
_Vorbehalt, daB Z2 und Z* nicht beide H sein kénnen, wobel sich an das Verfahren gegebenenfalls die Um-
wandlung der Verbindung der Formel (1A) in ein pharmazeutisch annehmbares Salz anschlieRen kann.
85

9. Verfahren nach Anspruch 8, worin Z2 eine Gruppe ist, die selektiv durch Reduktion entfernt werden kann
und Z2Hist.

46



1

i35 27. Ver bi ndung nach Anspruch 26, worin Z2 Chlor ist

‘4-Et hyl-'5-f | uor pyri mi di n odor 4-Chlor-6-ethyl-5-fl uorpyr|mﬂ|mm|“ﬂmm ﬂll
Rovendl cat | ons Revendi catl ons pour | EBROEOIIZBLontract ant s sul vants AT,
CH DE, DK, FR @B, IT, Li, LU "N, SE 45 1. Conpos6 de fornule: 1 2 R N .

N 55 010. /@ HaliddhanaERREpHiIdh 8YESFB NoriPdiEGRp R ticselktiv BurtiERRedGIIBIENTErnt WibAdRR kann,
| aquel | e R est Hamggnistupe phényl e subs- titu6 par | & 3 substituants dont
chacun est ind6pendanment s6l ectionne parnl |es groupes hal ogeno, - CF3 et

-OCF3; 48 Mg et!a'umag%psmch 10, worin die Halogengryppe €hiorist.1 1111 C L M S Rl

éme auf-

G 800 I oLl A Sy

| a revendi cation e ue groups pﬁ%nyle substitu6 par | ou
2 substituanfss V&ﬁéﬁiﬂﬁﬂ&nm&m&qmﬁa&ﬁhﬁmdﬁe&tﬁﬂmeﬂﬁlOn 2, dans |equel R
est un groupe phébnyle substitu6 par | ou 2 substftuants dont chacun est

i ndependdfetk Vetiareninaghesinein denyorhgagehenden Afidpritohey werin Resiirl Rienyirestist, déomijs & oder 8 Halon

| a revendicatidnmsmﬂﬂanynﬁﬁq@@ﬂﬁﬂ est un groupe 2- quorophener

4-f| uor ophen 4 uor.ophen: he

2. 4-di chi br 0 eg? inah Ao A ﬁf w&;% %; A o Soptpern spthin
un groupsg2-fl %ﬁﬂ ﬂV? 9ig,auze o Sﬁh P chl or oph6nyi e,

2, 4-di chl O Of¥)) /aptitRen neh 38, wamlmé.nme@wmma@n A RHREH-, Q&iﬂo?di\&-

pr 6c6dent es, d S odePSILB chibRbheRiifest ? FY BIR MBthylBHiSMAdER? Hist. Conpose sel on | une
quel conque des revendicatlons precédentes, dans |equel R2 represente H ou

un ;20 gt70 Medfahnehtniagti ABspré:h 16w € 2-Biliasphehyk, 2.4 Dieivrtiheryt-i 25PhidTphetiisder2dePic|
R2 §f"epresxza:nts tehlophengireatiet. ! 3@@4%&*%"!}&1@%‘65&% des revendi cati ons
prec6dent es, Ie s N, 25

quel conque d@s &gﬂ‘ 'E %‘%‘)? %’? g”i"ﬂ ?r}g' “’\'fdf‘ﬁbP'étglh‘H?g'"?fv"’Ti.
Conpos6 sel on I Pl H'a e ?'3: Bfaurglion sk § tes, dans | equel

R2 represente H, et qU| a
25

19. Verfahren nach Anspruch 18, das verwendet wird zur Herstellung von 2R,38-2-(2,4-Difluorphenyl)-3-(3-
fluorpyridin-4-yl)-1-(1H-1,2,4-triazol-1-yl)butan-2-ol, 2R,38-2-(2-Chlorphenyl)-3-(3-fluorpyridin-4-yl)-1-
25 {1H-1,2,4-triazol-1-yl)butan-2-0l, 2R,38-2-(2-Fluorphenyl)-3-(3-fluorpyridin-4-yl)-1-(1H-1,2,4-triazol~1-
ylbutan-2-ol, 2R,3S-2-(2,4-Difluorphenyl)-3-(5-fluorpyrimidin-4-yi)-1-(1H-1,2,4-triazol-1-yl)butan-2-ol
oder 2R,3S-2-(2,4-Dichlorphenyl)-3-(5-fluorpyrimidin-4-yi)-1 -(1 H-1,2,4-triazol-1-yi)butan-2 -ol oder ei-
nem pharmazeutisch annehmbaren Salz davon.

20. Verfahren zur Herstellung einer pharmazeutischen Zusammensetzung, umfassend, dal man eine Ver-

“ bindung der Formel () oder ein pharmazeutisch annehmbares Salz davon, die nach einem Verfahren
nach einem der vorhergehenden Anspriiche hergestellt wurde, mit einem pharmazeutisch annehmbaren
Verdinnungsmittel oder Tréger vereinigt.

21. Verfahren nach Anspruch 20, worin die Verbindung der Formel {I) mit einem Hydroxyalkylderivat eines

“ Cyclodextrins komplexiert wird.

22. Verfahren nach Anspruch 21, worin das Hydroxyalkylderivat ein Hydroxypropylderrvat ist und das Cyclo-
dextrin ein a~-Cyclodextrin oder B-Cyclodextrin ist.

50  23. Verbindung der Formel:

§5

47



1a configuration-.2R, 3S, cdest-a-dire 30 R H HO ' X N NR(SIZ: =
2R, 3S-2-(2, 4-di fl uorophényl)-3-(3-fluoropyridin-4-yi)-I-(l

2,4-triazol - -yi) butan-2-ol £ 0 440 37261 “TIIIIIIIlllIIIIIIIHIIIIIHIII
2R, 3S- 2- (2- chl or oph6nyl ) - 3- (3 fl uoropyridin-4-yi)-1-

, 2, 4-tnazol - 1-yl ) butan-2-ol, 40 &

2R 3S- 2- (2-f1 uor opheny! ) - 3- (&@- fa&ior opyr i di n- 4- yl) @.(ﬁ

H 1,2, 4-triazol-1-yi)butan- ot '

2R, 3S-2-(2, 4-di fl uor oph6 (52fluoropyr|n1d|n- f1ﬁ+1,2,4ftriazol
-1-yl)butan-2-o0l, ou :

2R, 3S-2- (2, 4-di chl or ophenyl }) - 3- -5\fiuoropyr|n1d|n 4- ylhf+§£ay

H 1,2,4-triazol-1-yl)butan- -0l ; YU un sel Jdwr macout i qusnent acceptabl e
d un tel conpose. 45 13 Conpwsition pharnmacouti que cogganenant un conmpos6
de fornula (I) ou un sel pharnmaceutiquenent ac- ceptable d un tel conpose,

selon | quelc revendicatio uant ou un
v6hi cul e phar rrad"é’ g’éﬁ’e’%b%g'fndgcmcegpb"%{uch P‘iﬁﬁ %%rﬁr‘g%glrzﬁngnk%ﬁ%sy 'ge%}t i que
solon la revendiveminhhg ddrForn®PRR ndcA ALPhcR 23, Ko HEHRS, BrotPoderinCiLe3-Aldsulhjiopest
conpl exe avec ungd6rive hydroxyal kyl e d' une cycl odextrine. 15. Conposition

phar maceutque salon | a revendication 14, dans laquelle ledit dérive

hydr oxyal kyl ezsesierbmdurddenFam\ehydroxypropyl e et dans laquelle ladite

cycl odextrine est |'al pha- ou beta-cycdodextrine. 55 1i. Conpos6e de
formule (1), ou sel ou conp05|t|on pharnaceuflguenent acceptable d' un tel
conpoge, res- pectivenent selon |’ une quelc n@ue des revendications | A 12
et |7 une aquel conque des revendi cajjons 5, destinb A etre utilise
comre nedi canent. 49 1111131371 T g411 i) 3EP 0 440 372 Bl

* ¢ L M S *17. Ut|||sat|gg_‘gE dellfornule (1), ou d' un sel
ou d'une conposition pharnacouti nt acgept

# d' un tel conposk
respecti veenent selon |'une quel conque des reven

pcations I A 12 et |'une
quel con- dfie des revendications 13 a 15, pour |azfabrication d' un agent

antifongi que. 5 18 Conpos6 def ormul e: G0 R Z
R11Z 10 _ ou R yNN
R (1Y), worin R, R, R2 und Y wie in Anspruch 1 défidkert s usttz? sind 2 undbhiingig audgewdiitt sindis HX

et Y Sont fols di@eifbyruppé; did aséktiv durdhRéaukiionaatférativeiderkand, netalbm Vorbehalh dat Z2 und 2
T abl e. nicht beide H sein kdnnen.

26. Verbindung nach Anspruch 25, worin die Gruppe, die selektiv durch Reduktion entfernt werden kann, Ha-
logen ist.

35 27. Verbindung nach Anspruch 26, worin Z2 Chior ist und Z3 H ist

28. 4-Ethyl-5-fluorpyrimidin oder 4;-Chlor-6-ethyl-5-fluorpyrimidin.

40 Revendications

Revendications pour les Etats contractants suivants : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU,
NL, SE

4 1. Composé de formule :

50 N/\
— == (D
&5 ou sel pharmaceutiquement acceptable d'un tel composé, dans laquelle R est un groupe phényle subs-

titué par 1 & 3 substituants dont chacun est mdépendamment sélectionné parmi les groupes halogéno, -
CF3 et -OCFs M
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19. Conpose de.fornule (VI) selon |a revendication 18 dans | equel-Z-est u

group. chloro, brono ou (al cane 20 en Cl - C4)su|fo 0s6 1.:_"';':j_:"
de formule: RL R2 N-~~~~~~~~ 30 ( XEPod4h3y2Baquel | e Jﬂ mrl '!u tels -
quo d6finis dans |la revendication | et Z2 etZ3 sont mrent -

sel ecti onn6s RiYstun grdupd aliyla egCPOP: (Ui pout etre s6l ecti verrent 6l i m n6 par
réducti on, etRAtbprésante Hou dnigroupe alkyde @ C,£3; Ne peuvent pas repr6senter tous les -
deux H 21. CoreprasémtelsH awrN;led revendi cati on 20, dans |oquel |e group. qui

pout ftre eliYrepdsente Femitdl.venent par reduc- tion eat un groups hal og~no. 40
22. Compose selon | a revendj cation 21, dans |equ Z2 eat un gr oups chl oro

et Z3 repr &s efirapop selona reyensfcpiion 1apq '%F‘&?ﬁtr‘ﬁ"ﬁpgferl’@é% substitué par Tou 2 substituants
4-chl oro- thW ?’l°uoropyr| m di ne. 45 Revendicatlons pour |'Etat

contractang, Sé&nvasenol?@mtendf’méctﬁna uamakhmnﬂw eubgmﬁmwo%u&%mg e:

SD dont chacun est indé endam?ne“l: |si group& fluoro et chioro.
10
- ()T R vy 55 ou sel phar maceut i quenent acceptabl e d un tel

conpose, danscCénspasécieloe latevaadication 3; dans hesjued Rimstunagraupdizflucrapbéngle,[#cffuciophénye, 2,4~
substituants dmmmpmaeamhb@bhéhﬁdmﬁmmnylsel ectionne parm |les gr oupes

hal ogbno, - 50 EP 440 372 Bl L 'J
& PP} s Compgotpelon apranicatondons g gt SRl ¢ AUIPheSHE S Sbropbagyie 2L o
H Cu unMgroup"hhé‘TpRWé %ﬁd'@%é ; reprlgseftbe CH %u N et c &ﬁ e
repréesent g c&.l.bogsenoﬁmne @B&Aqamsévé.ﬁutwmew BnsieqhdiRt étung@aaeqﬁaa%e

d'un conpos6 de fornu
0@_/ 7. Composé selon 'une quelconque des revendications précédentes, dans lequel R2 représenﬁe Houun
20 groupe méthyle.

8. Composé selon la revendication 7, dans lequel R? représente H.

9. Composé selon I'une quelconque des revendications précédentes, dans lequel X représente N.

% 10. Composé selon l'une quelconque des revendications précédentes, dans lequel Y représente F.
1. Composé selon I'une quelconque des revendications précédentes, dans lequel R? représente H,etquia
la configuration 2R,3S, c'est-a-dire
L
30
N/\
% f :
‘\/ 12. 2R.3$-2-(2.4—d'rfluorophényl)-3-(3-fluoropyridin-4-yl)-1-(1H-1 \2,4-triazol-1-yi)butan-2-ol,
2R,38-2-(2-chlorophényl)-3-(3-fluoropyridin-4-yi}- 1-(1H-1,2,4-triazol-1-yl}butan-2-ol,

40 2R,3S-2-(2-fluorophényl)-3-(3-flucropyridin-4-yl)-1-(1H-1,2,4-triazol-1-yl)butan-2-ol,

2R,3S-2-(2,4-difluorophényl)-3-(5-fluoropyrimidin-4-y)-1-(1H-1,2,4-triazol-1-yl}butan-2-ol, ou
2R,38-2-(2,4-dichlorophényl)-3-(5-flucropyrimidin-4-yl)-1-(1H,1,2,4-triazol-1-yl)butan-2-ol ;
ou un sel pharmaceutiquement acceptable d'un tel composé.

45  13. Composition pharmaceutique comprenant un composé de formule (J) ou un sel pharmaceutiquement ac-
ceptable d’un tel composé, selon I'une quelconque des revendications précédentes, avec un diluant ou
un véhicule pharmaceutiquement acceptable.

14. Composition pharmaceutique selon la revendication 13, dans laquelle le composé de formule (i) est
50 complexé avec un dérivé hydroxyalkyle d'une cyclodextrine.

15. Composition pharmaceutique selon ia revendication 14, dans laquelle ledit dérivé hydroxyalkyle est un
dérivé hydroxypropyle et dans laquelle ladite cyclodextrine est {'alpha- ou béta-cyclodextrine.

5 16. Composé de formule (1), ou sel ou composition pharmaceutiquement acceptable d'un tel composé, res-

pectivement selon I'une quelconque des revendications 1 4 12 et I'une queiconque des revendications
13 4 15, destiné & &tre utilisd comme médicament.

49



% 50 v sont teos oot HHANABISIRAI=>
X et Y sont teos quo dMinis ci-dessus, avoc, un conpose's Ic, L' l "rﬂmrz S
VON (111) 25 dans laquelle R est teFPRt®¥RPIni ci-dessus, I edit” procéde
6t ant 6ventuel | enent sulvi de la transformation du conpose de fornule (1)
en un sel paryttisation d'uueempnsé decforoele (1a bl Eunchelhiutd'upesemoesition pharfyceutiGubiestabeptal a
revendi cat i on ble d'undel sorposs, eekpectiveinentsefon 'vne quelgonguedergevendications 12dp etdune|qiseidon-um
de sodi um ou duwegdesraveadicationg 13 & dFvpens I fabdcation iy ageqt pytifengigue. pr oc6d6 de
preparation_ d' un cq seg de forrmule: i1 2 35
R 2N 13!\#%”‘5%9""“3"' R ou d' un sel
phar maceut i quenent accept atile € un tel conpose6, dans laquelle R R R2, X
et Y sont tels quo dMini R7dakis | a revendicationgl, guiconsists a faire
réagir un conpose de f / 45 1. 2 7R R

Z Rl R,50< . X Z _ >+)J R Y
y~0 (VI) 55 dans | esquellgs R le R2, X°Bt Y sont ue\{‘preceden’ment
dMinis dans cette revend}e gt Z est un groupe | ab J\e, soit avec un
sel basique du Il-11,2,4-Triazole soit avec le | H 1 ;¥, riazol e en
pr6sence 51 EP 0 440 378 1111 111111 33‘&']) F * d une base
suppl enegtaire, ledit procidl etant eventuell enent sul'Vi’ de |la

transformation du conpose de fornule (1) en un sel pharmaceuti quenment
accept abl e dudians leselles B, R'AR2, Xoet¥sout (loxwup définis dansda/reyandieation bet Z3st ungreupd lebiesc|

Z t | : . [ j - 5
Caysul f ony| fvsé@”.n csa s etile O e avepaplon R i ez o=l aupesier o o (AeePes
un conpae6 de PSHTRFEONMRY- 6. Proc6dé salon i’ une quel conque des

revendi cat | sg)Scompbsede ididle: | equel ledit sol basique du | H1,2 4-tra-

25
"
30
(X1)

35 dans laquelle R, R1, R2 et Y sont tels que définis dans la revendication 1 et Z2 et Z3 sont chacun indépen-
damment sélectionnés entre H et un groupe qui peut étre sélectivement &liminé par réduction, étant en-
tendu que Z2 et Z3 ne peuvent pas représenter tous les deux H. .

\., 21. Composé selon la revendication 20, dans lequel le groupe qui peut étre éliminé sélectivement par réduc-
o tion est un groupe halogéno.

22, Compdsé selon la revendication 21, dans lequel Z2 est un groupe chloro et Z2 représente H.

23. 4-éthyl-5-fluoropyrimidine ou 4-chloro-6-éthyl-fluoropyrimidine.
45 Revendications pour I’'Etat contractant suivant : ES

1. Procédé de préparation d’'un composé de formule :

2

X
“ —— (D)
_ N

PN OH
N N
2

ou sel pharmaceutiquement acceptable d'un tel composé, dans laquelle R est un groupe phényle subs-
titué par 1 2 3 substituants dont chacun est indépendamment sélectionné parmi les groupes halogéno, -

1
50 | R™ R
Y



10 . zole est un sel de sodium de potassiumou de_ -
t 6tra- n-butyl ammoni um- 7. Procede sol.on*|'une quel conque des revendi cations -
3 A5, dans lequel |adite base supgPer#af7aBie est du gﬁlmnm“jmﬁuﬂ J sium
ou de sodium a Procede do pr6paration d' un conpose dell¥ IRl 10

Ni R y (Idmebcpyy d' un eel pharnaceuti quenent accept abl e 'd' tn fel
conpos6, dansrilesqsiglole diyleBAdCc,-E2 et Y sont tels quo d6finis dans (a

revendi cat i orRekeprégente Homan grbupe Alkyletethl0,40; UN conpose de fornule: 30

Rl R2 35 X représente CH ou N ; et Rz2 (X) 40 dane

| aquel | @ R RirepiRsenetFoushbnt tels quo pricidemment d6finis dane cette

r evendi cat borqui eepsiste dfairgréagiriuné fotinefaddbeotaréedunygineesé defamdie tentre H et un
groupe qui pout etre s6lectivenent elimne par reduction, etant entendu quo
Z2 et Z3 ne peuvent pas représentertoys les deux H ledit proced6 6tant
6ventuel | ement suivi de |la transformaty on du conpose de formule (IA) en un
sel phafmacoeuti quement acceptabl e i 0s6. 45 9. Procede selon |a
revendi cation 8, dans |equel Z2 est un dgrouds qui pout etre s6lectivenent
6l i m n6 par reduction et Z repr6sente N Procdd selon |a revendication
8 ou 9, dans lequel ledit groupe qui pout etre s6lectivenent elimn6 par'
o) 57 6duction est un groups hal ogendttll. Proc6d6 selon |a

revendi cati on 10, dans |lequel [edit groups hal ogébno est un groupe chloro.

12. Proocde SqahftaqueiieK? SR 6t Yoot WiFaqud @&rinfs RN dbasls Wb d uaRSmpdsd deldrmudans | equel

| adi te reduction estm se en oeuvre 55 par hydrog6nol yse en utilisant
up catal yseur de palladiumsur charbgn de bois. 13. Procede selon |l a
revendisgation 12, dans |equel de |’ C}Q sodi um est 6gal enent

*Ic L M S * 1 14. Procede

pr6esent. 52 EP 0 440 372 Bl \=?'
sel on | 'une quel conque des revendi catT ons Brecedentes, dans |equel R eat un
groupe phényl e substitue par | ou 2 wpﬁti tuant s hal og6éno.

25
dans laquelle R est tel que défini ci-dessus, ledit procédé étant éventuellement suivi de la transformation
du composé de formule (1) en un sel pharmaceutiquement acceptable dudit composé.
\., 2. Procédé selon la revendication 1, dans lequel ladite forme déprotonée est un sel de lithium, de sodium
30 ou de potassium du composé de formule (1l).
8. Procédé de préparation d'un composé de formule :
35
e — (D)
40 .
ou d'un sel pharmaceutiquement acceptable d'un tel composé, dans laquelie R, R?, R2, X et Y sont tels
que définis dans la revendication 1, qui consiste & faire réagir un composé de formule :
45
z g &
OH
50 ou /X \'l
R J\/N
X
(V1)
55

dans lesquelles R, R, R2, X et Y sont fels que précédemment définis dans cette revendfcation etZest
un groupe labile, soit avec un sel basique du 1H-1,2,4-triazole soit avec le 1H,1,2,4-triazole en présence
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‘
<

15. Procede selon.|a revendication 14, dans | equel i R "est un yle
substitu6 par | ou 2 8ubstituants 8 dont chacun mﬂﬂﬁm
choisi parm |ea groupes fluoro et chE®P#03IEB1 pr ocede

revendi cati on 15, dans |equel R est un groupe 2- fluorophenyle

4-f 1 uor oph6nyl e, dite Basedubplémemtiiieeditb@csdd étadt bientpllement bwivi ddala transformation du composé de
2, 4- di chl or ophenfpimale (Rén westel pharngeentiguemenbédastitable; dudit cothfosé. R2 represente H.
17. Proced6 selon |l a revendication 16, dans |equel R est un groupe

2- f | uor oph6nyfhe, Procéde sglon|ig mayendication 3. éa"s?q“ﬂﬁlrﬂfééﬁ'l‘!’e‘fﬁﬂ’%’p%ﬁf"ﬂ romo ou (alcane en Cy-
di chl or oph®nyi e; 4ﬁf“@ P®Yun groups n6thyle; 15 R2 represente H et Y
repr osent e P 5.1 0prbdelf Bt 1638lendloationt ) Band lGitel G \HHES uf Bsingo RSt nEIB rk

pr 6cedent es, qU| estut|I|56 pour pr6par erun conpos6 de fornule ) dans

| equel R2 r epe.6sPrbdsas sdlon®iine@ueiconque destevahdicationd B & 6/ danslequl) ledit s& Bisighe ali 1H1,2Ptria-
H zsl *R  zole eBtun sel de sodium, de potassium ou de tétra-n-butylamhom(m 19. Proced6 sel on

| a revendi®ation 18, utilise pour preéparer

2R 3S-2-(2, 4-8i f*?rméﬁ%fﬂm )(W%@we F?sa%eﬂﬂmq"l? A S.4lans 19qual ladite bage suppiémentajse st du)
-yl ) but an- 2- oI sym WS STy | ) - 3- (3-f 1 uoropyridin-4-yi)-1-(1 H1

,2,4-triazol - !%U

2R13S- 2- (25t 1 uor enﬁﬁrgpg k' dﬁ‘?lﬁ%’?pgf)éydrelfo 7"?1'°4yl )-1-(1H1,2,4-triazol-1-yi)b
ut an- 2- ol ,
2R, 3S- 2- (2 dfluoroph6nyl) 3-(3-fluoropyrim

nRAoyl) -1 - (1H 1, 2, 4t -i azol - 1-

-1-(1 H 1
tiq enent acceptable d' un’

yl ) butan-2-ol, ou

2R3S: 2- (2, 4- di chl or oph6nyl ) - 3- (5 f?ﬁb&
,2,47tri azml - 1-yl ) but an- 2- ol : ge

teI conpos6. 95 20. Proc6d6 de ptep ratiog d' osition .

phar maceuti que, qui consiste a conbi ner un con%os de for- nule (1), ou un

eel pharnmaceuti quenent acceptable d' un tek onpos6, qui a 6te pr6par6 par
un proc6d6 solon |'une quel conque des rev i cations pr6c6dentes, avec un

di | uant ou®un v6hi cul e pharmaceuti que- nent acceptable. 40 21. Proced4

sel on | a revendigunsel P&Bmaﬁﬁﬁﬁem%tﬁﬁ%ﬁm“&d'ﬂ'b‘ﬁ‘ﬁe@@sﬁé ansdaauelie & R R* g1 ¥ pont tels que

conpl ex6 avec urféfes sapslagovandication g eongiste i eedyise un eAMNDRSSdedormYls: " pr oc6de sel on
| a revendi cation 21, dans |equel ledit dérive hydroxyal kyl e est un deriv6
hydrgky qﬁyle et dans |l equel ladite cyclod@ktmine est |'al pha- ou

Bbt a- cycl odextrine. 45 Revendi cati ons pour N £tat contractant suivant: GR

phgr mac

1. Proc6de de pré6paration d' un &ﬁﬁpos 50;
RL R2 ss ~;]”'~RI ? X, ~
I \_— .
35 NV
( 2
: XI)

9 dans laquelle R, RY, R2 et Y sont tels que précédemment définis dans cette revendication, et Z2 et Z3 sont
indépendamment sélectionnés entre H et un groupe qui peut étre sélectivement éliminé par réduction,
étant entendu que 22 et Z3 ne peuvent pas représenter tous les deux H, ledit procédé étant éventuellement
suivi de la fransformation du composé de formule (JA) en un sel pharmaceutiquement acceptable dudit
composé.

45 )

9. Procédé selon la revendication 8, dans lequel Z2 est un groupe qui peut &tre sélectivement éliminé par
réduction et Z2 représente H.
10. Procédé selon la revendication 8 ou 9, dans lequel ledit groupe qui peut atre sélectivement éliminé par

50 réduction est un groupe halogéno.

11. Procédé selon la revendication 10, dans lequel ledit groupe halogéno est un groupe chioro.
12. Procédé selon 'une quelconque des revendications 8 2 11, dans lequel ladite réduction est mise en oeuvre

65 par hydrogénolyse en utilisant un catalyseur de palladium sur charbon de bois.

13. Pmoédé selon la revendication 12, dans lequel de I'acétate de sodium est également présent.
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' ou. sel :pharmaceuti quenent acceptable d' un tel conposé, est -
"~ un groupe phé6nyle subs- 53 ti tuggfpar | A 3 substit-JJﬂﬂ'ﬁﬂlﬂjnﬂmlllmm est -
| ndépendamment s6l ectionn6 parni | & QMI3FRR! hal ogeno, = CF3‘et"- OCF3 RI.
est un groupe alkyle en -C4; R2 represente H ou un groupe alkyle en
Cl-C4; s 14. Proéédécspio®oiume hulchitdue desivbverdications eyéeéelodest dandlequel Rokbst unjgroupephényist e
Af ai re r6agir substitué pareu 2 subgtityentshdogéeo.d' un conposh de fornule: 10
o e d s toenloaion i taraleaue R ok oh o eyl st 1 ou S subSimans
avec un conpo : '
(1n) danks Iaqd’@ﬁ‘tlcﬁa"\!?ﬁ@?ﬂ‘daﬂ'ﬂ?tﬁﬁ?‘ipﬁfm'@”ﬁ&‘gﬂ‘éﬁmTtg'm'?' proc6d6 6t ant
6vent uel | enptpideeiol @ rév@n&éea?.sl%man@@i@rk 44 uf OTRE g Gonb e U hordohdny 8 2 41"
Su dUdichiorosh@mmse. 30 2. on'la

sel phar maceutgm ke > roced6 se

revendi cation Rlastgag,supﬁ,ggu@.b;gtadi te forns deproton6e est un sel de lithium
de sodi um ou 0@ répfBbenied. UM du conpos6 de formule (I1). 3. Proc6d6 de -
preparation d' un conpos6 de fornule: 35 R R2 NN < X 40

\ 17. Procédé selon la revendication 16, dans lequel R egtjup giRupe2-flyorophéaps, 2,4-difluorophényle, 2-
phar maceut i quehipmnphépecuiddichlorophéavle t el conpos6, dans laquelle R Rl, R2, X
et Y sont tel R'ghengmremétdvigans | a revendication 1, qui consists Afaire
réagir yg conppiepréaieihein e Rr R2 " Z R RZ

a ,

(1'V) 55 . P 6 sejon I'une quelconque des revendications précédentes, qui est utili urpréparer&r}éo% ' ns

esquel | es B O Gt baud Fehrsabrt B, olulf s i obGHEH DR b5, Wibaties 0ans et t e

revendi cation et Z eat S
20

25
19. Procédé selon la revendication 18, utilisé pour préparerie :
- 2R,38-2-(2,4~difluorophényl)-3-(3-fluoropyridin-4-yl)-1-(1H-1,2,4-friazol-1-yl)butan-2-ol,
At 2R,35-2-(2-chlorophényl)-3-(3-fluoropyridin-4-yi)-1-(1H-1,2,4-triazol-1-yl)butan-2-ol,
® 50 2R, 38-2-(2-fluorophényl)-3-{3-fluoropyridin-4-yl)-1-(1H-1,2,4-triazol-1-yl)butan-2-ol,

2R,38-2-(2,4-diflucrophényl)-3-(5-fluoropyrimidin-4-yl)-1-(1H-1,2,4-triazol-1-yl)butan-2-ol, ou
2R,38-2-(2,4-dichlorophényl)-3~(5-fluoropyrimidin-4-yl}-1-(1H,1,2,4-triazol-1-yl)outan-2-of ;
ou un sel pharmaceutiquement acceptable d’un tel composé.

35  20. Procédé de préparation d'une composition pharmaceutique, qui consiste & combiner un composé de for-

mule (1), ou un sel pharmaceutiquement acceptable d'un tel composé, qui a été préparé par un procédé

. selon 'une quelconque des revendications précédentes, avec un diluant ou un véhicule pharmaceutique-
& ment acceptable.

40 21. Procédé selon la revendication 20, dans lequel le composé de formule {I) est complexé avec un dérivé
hydroxyalkyle d'une cyclodextrine.

22, Procédé selon la revendication 21, dans lequel ledit dérivé hydroxyalkyle est un dérivé hydroxypropyle
et dans lequel ladite cyclodextrine est I'alpha- ou béta-cyclodextrine.

45
Revendications pour I’Etat contractant suivant : GR
1. Procédé de préparation d’'un composé de formule :
50
-== (D
55

ou sel pharmaceutiquement acceptable d'un tel composé, dans laquelle R est un groupe phényle subs-
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34 . EP0440S372B.Sil Ic L M .S* un groupe |labile, soit : 1T ERE
basique du IH1,2,4-triazole soit avec le 1H1,2,4-triazole g]“]mmmamuz“m |H“| i
d' une base suppl 6nentaire, [edit procER84MEABIGvent uel | enent *survitdet | & *
transformation du conpos6 de fornule (1) en un set pharmaceuti quenent '
accept abl e dudi ttitGapap 05 8 subbtituantd dont ENabum@EtindsEnduinnient ssleationdipardii ie® froupes Rifogno, -
| equel Z repr 6esertee-O0F,; gr oupe chl oro, brono ou (al cane en G -

C4) sul fonyl oxy. B'.esRmgn@pbaligteleot-Ca revendi cation 3, dans | equel on utilise
un conpose de f oRireréseqte Wou ud goupg alkyly endBa@a; sel on | ' une quel oonque des
revendi cat Pons 3Xmp@sentpLibouNsebiel |edit sel basique dul H1,2,4-trla- zole
est un sel de soYirepwgented wlassi um ou de t 6tra-n-butyl amoni um 7. Proc6d6
sel on | ' une quel ¥HFAGEIEe Aire agiraneiiopma 1-iipiotogéed'un compasg de oA | adi t e base
suppl 6nentaire est du carbonate de potassiumou de sodium 15 a Procede
de preparation d' un conpose de formule: Rt R2 20
N N 25%

phar maceut i quenent acceptable d' un telg
Y sont tels que deflnis dans | a revendi catijon qui consists A r6duire un
conpose de formule: 30 RL RR2 R 2 40~~~ \N <0ZZ t Xl)
dans laquejsle R R, R2 et Y sont tels que pr6c6dement definls dans cette
revendi cation, etZ2 et Z3 sont |ndependam¥nit) s6l ecti onnés entre H et un
groupe qui peut etre s6lectivenent 6limn6 par r6ductbon, etantentendu que
Z2 et Z3 ne peuveddnprguelleR RS X Bt edohtdelSque Aefind@iidesdds, dvéinicomiioss dicformule :

6t ant gventuel | enent suivi de la transformati on du conpos6 de fornule (1A)
en uf sel gharnaceuti quenent acceptabl e dudit 43 conpose. 9. Procd6
solon la revendication 8, dans | equel NfZ\ t groupe qui pout etre

sel ectivenment Alimn6 par r6duction eot=gs represente H 50 10. Procede
selon la revendication 8 ou 9, dans |equel |e8it groupe qui peut etre

s6l ectivement elimne par reduction eat (gfyygroups hal ogeno. 11. Procede
selon | a r¥vendication 10, dans |equel ledi't groupe hal ogeno eat un groupes
chl oro. '

t1A) ou d un sel
N, dans laquelle R, Rl, R2 et

dans laquelle R est tel que défini ci-dessus, ledit procédé étant éventueliement suivi de Ia transformation
du composé de formule (l) en un sel pharmaceutiquement acceptable dudit composé.

"u
@ s0 2. Procédé selon la revendication 1, dans lequel ladite forme déprotonée est un sel de lithium, de sodium
ou de potassium du composé de formule (N). :
3. Procédé de préparation d'un composé de formule :
35
40 I (I)
ou d’'un sel pharmaceutiquement acceptable d'un tel composé, dans laquelle R, R1, R2, X et Y sont tels
P que définis dans la revendication 1, qui consiste & faire réagir un composé de formule :
RS R? z &R
o
50 .
X
= l ou /X w
: R
R Y XA Y&/N
o (xv)
(v1)

dans lesquelles R, R, R, X et Y sont tels que précédemment définis dans cette revendication et Z est
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2. Procede selon, |'une quel conque des revendi cations 8 A I -
| adi t e reducti pn esat m se en oeuvre par hydrogenol yse en ﬁﬂ“lﬂﬁﬂﬁ}t“ﬂﬁﬂﬂmm
catal yseur de pall adi um sur charbon F2O#MP&72BI3 pProcede salendatr ® s *
revendl cation 12, dens |equel de |'acetate de sodi um eat 6gal enent present.
55 EP 0 440 @n'@Bibe fabiid| soit b¥ec i el basiqud dul-1124-tidzole Goit avéc le M, 1,2, Striadola enfprésatsel 6
sel on | ' une queldamertgsesuphbénentaivesiedit ppardéeant yerdueBehant suivi de hmesfdrmation Hu ddmpess dein
groupa phényl e fondé {)ten 6n gehphatmazeutifuepwiitatiepable dwlit babposfeno. 15. Procede
salon la raevndication 14, dans | equel R est unngrou e phényl e substltu6

par | ou 3 sdhsPropédsslen la revendicatiop 3y fans iaguel £ FeprEsent® yp giguns SRR LTOMA. Y picane Bn.Cri

| es groupes fl uSPBIRYIOB| or 0. 16. Procede salon | a revendication 15, dans
| equel R est gun g,{é.&lé 5 < -

di f 1 uor oph6ny5}1e,P -c%%ﬁ%%&%gpggggﬁ%yﬂioﬁWigé‘ggﬁ@%%g?mﬁnl‘ﬁe(g? un groupa
n6t hyl e ; et 610 Procédé séh usgrjueledntiiedestevehdidationd 304/%) dans elqaanteditsel basiquediu ¢t 2@ iria-
18, dans Mequel zék essin sshdegodiung de Rotdssiun bogdt6im-Butyidombnidinf | uor ophenyl e, 2-
chl oroph6nyl e ou 2k4-di chl oroph6nyle; RL est un groups nethyle; R2
repr6esente H; Brocéddselonluneguplpnpayedes fegenications 3 45, g‘ﬂ'@lf&“‘%‘%‘?"ﬁ HZ* SypRlémentaire est du
quel conquedes r SYRAIRP depaRsHium oy S9diWPt es, qui est utilis6 pour préparer un

cont i guraf ok 2RoBs hmeMl kGooRfe GARFET, ° 1) 2T A1 1

R S\=. R.y 19. Procede salon la revendjcatpon 18, utilis6 pour
preparer |e: - RT R

2R, 3S2- (2, 4-di fl uorophényl ) - 3-(3-fJ uor
-yl )“Bﬁt ans®-ol, 30 _ NAN
2R, 3S- 2- (2- chl or ophenyl ) 3- (3-ft uqropyri di ny 4yl )
-yl )butan-2-ol, 2R 3S-2-(2-fl uorgﬁﬁe‘{yl ) - 3g (3
,2,4-triazol -1-yl)butan-2-ol,

2R, 3S-2- (2, 4-di fl uorophényl ) - 3-(5-fl uoror&” mdindyi)-1-(1 HI

,2,4-tria#ol -1-yl)butan-2-0l, ou - _
2R, 3S-2-(2, 4-di chl or oph6nyl ) -3-(5-fl uoropydm din-4-yl)-1-(1

H 1,2, 4-triazol ®49n syﬁanfrmceztwwertswsab?é%n mé“F agneliath R &R et pontinigaue

d' un \;[/ el conpos ggi_msggps la revendication 1, qui consiste & réduire un composé de formule :

yord¥n-4-yi)-1-(1H1,2,4-triazol -1

Z0 K1 L2, 4-triazol -1
eBpyridin-4-yl)-1-(1H1

30
35
o xD)

40
dans laquelle R, R1, R2 et Y sont tels que précédemment définis dans cette revendication, et Z2 et Z3 sont
indépendamment sélectionnés entre H et un groupe qui peut éfre sélectivement éliminé par réduction,
étant entendu que Z2 et Z2 ne peuvent pas représenter tous les deux H, ledit procédé étant éventuellement
suivi de la transformation du composé de formule (IA) en un sel pharmaceutiquement acceptable dudit

45 composé.

9. Procédé selon la revendication 8, dans lequel Z2 est un groupe qui peut &tre sélectivement éliminé par
réduction est Z3 représente H.

so 10. Procédé selon la revendication 8 ou 9, dans lequel ledit groupe qui peut étre sélectivement éliminé par
réduction est un groupe halogéno.

11. Procédé selon la revendication 10, dans lequel ledit groupe halogéno est un groupes chioro.

12. Procédé selonl'une quelconque des revendications 8 2 11, dans leque! ladite réduction est mise en oeuvre
par hydrogénolyse en utilisant un catalyseur de palladium sur charbon de bois.

13. Procédé selon la revendication 12, dans lequel de I'acétate de sodium est également présent.



io.' Proc6d6 de preparati on~d-uhe conpdsition pharnaceutique, qui_consis a
conbi ner’ un coppose6 de for- mule (1), ou un sel phar mc%mm@ m ““I‘”Ll!ﬁ P
acceptable d' un tel conpose, qui a | tEPHHMEFERI par un pr CIEHR U _
quel conque des revendications pré6cedentes, avec un diluantou un vehicule .
phar macaut i quid: PrEzedé salon Byab idiconqué desdvendiiatisne g caderitesiddns letsl R Bstiut gloisaphéiyle
dans | oquel | e ®obspos pardeu 2 eubstithantshblpgéaat conpl ex6. avec un dérl ve .

hydr oxyal kyl e d' une cycl odextrine. 22. Proced6 salon |a revendi cation 21,
dans | equel |'BdiProcethsplonia ryendisation 14, gans legusl R e ungsoups ehépyle AuBsitys Py ph  substituants
at dans | equel (98@ickasutsptindsnendprpment choilst parmi los gloupes Aupra A phioy | odext ri ne. 23.
Conmpose de f afgMprisdabion 3 revendication 15, dans lequel R est un groupe %—ﬂuor%h@‘lﬁuﬂ-ﬂl%rop“ﬂlylﬁ 2

N. R 55 diflucrophényle, 2-chlarophényle ou 2.4-dichlorophényle ;

. é
(V1) 56 EP 0R44Qu§g,'zl,p§1“é§,lygl;gt 111 111) 1 AI'ftl" A li dans |esquelles R
Rl, R2, X et Y seppebéker.quo dMinis dans |a revendication | et Z est un

gr oups lalff1e. 24. Conpose de fornule (VI) selon |a revendcication 23, dans
| oquel Z est 1n Pyrédézeloniairayensication dfdiasieq(iel Restue goupeifluGdprényld, .4 difloorgnhédyle2s .

Conpose de f br mehleroph@nyleRsu 2dxdichiorophényle ; ON Yz
a~~~ 15 R! est un groupe méthyle ; z (XI) dans

| aquel | e R R1, B reprégentedhet t el s quo dfinis dans |a revendication | otZ2

et Z3 sont chacurf 'eri¢eepeR- 20 cl danment sel ectionnes entre H et un

Tt & e O e e
| a revendication %’ﬁu dg\)ﬁs ?é’ﬁ‘&a e grou’psa‘(!.]w po@t S e
sel eCti vement par riduo- tion est un groups hal ogeno. 2S 27. Conpose selon
| a revendi cation 26, dans | equel Z2 est unRgr ouBs chloro et Z3 represente .
H. -~ :

-~

25 | \=J

C 19. Procédé selon la revendication 18, utilisé pour préparer le ; '

. sl 2R,38-2-(2,4-difluorophényl)-3-(3-fluoropyridin-4-yl)-1-(1H-1,2,4-triazol-1-yl)butan-2-ol,

& 30 2R,3S-2-(2-chlorophényl)-3-(3-flucropyridin-4-yl)-1-(1H-1,2,4-triazol-1-yl)butan-2-ol,
2R,3S8-2-(2-fluorophényl)-3-(3-fluoropyridin-4-yl)-1-(1H-1,2,4-triazol-1-yl)butan-2-ol,
2R,38-2-(2,4-difluorophényl)-3-(5-fluoropyrimidin-4-yl)-1-(1H-1,2,4-triazol-1-yl)butan-2-0l, ou
2R,38-2-(2,4-dichlorophényl)-3-(5-fluoropyrimidin-4-yl}-1-(1H,1,2,4~triazol-1-yi)butan-2-ol ;

ou un sel pharmaceutiquement acceptable d’'un tel composé.

20. Procédé de préparation d'une composition pharmaceutique, qui consiste & combiner un composé de for-

- mule (), ou un sel pharmaceutiquement acceptable d'un fel composé, qui a été préparé par un procédé

\( selon l'une quelconque des revendications précédentes, avec un diluant ou un véhicule pharmaceutique-
ment acceptable. -

21. Procédé selon la revendication 20, dans lequel le composé de formule (I) est complexé avec un dérivé
hydroxyalkyle d’'une cyclodextrine.

22. Procédé selon la revendication 21, dans lequel ledit dérivé hydroxyalkyle est un dérivé hydroxypropyle
45 et dans lequel ladite cyclodextrine est I'alpha- ou béta-cyclodexirine,

23. Composé de formule :
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“ e

10

18

26.

27.

EP 0 440 372 B1

dans lesquelles R, R, R?, X et Y sont tels que définis dans la revendication 1 et Z est un groupe labile.

Composé de formule (V1) selon la revendication 23, dans lequel Z est un groupe chioro, bromo ou (alcane
en C,-Cy)sulfonyloxy.

Composé de formule :
OH
N/\ .

(X1)

dans laquelle R, R!, R2 et Y sont tels que définis dans la revendication 1 et Z2 et Z3 sont chacun indépen-
damment sélectionnés entre H et un groupe qui peut étre sélectivement éliminé par réduction, étant en-
tendu que Z2 et Z3 ne peuvent pas représenter tous les deux H.

Composé selon {a revendication 25 dans quuel le groupe qui peut &tre éliminé sélectivement par réduc-
tion est un groupe halogéno.

Composé selon la revendication 26, dans lequel Z2 est un groupé chloro et Z3 représente H.

4-6thyl-5-fluoropyrimidine ou 4-chloro-8-éthyl-fluoropyrimidine.
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