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EP 0 440. 372 B1 Descri ption This invention relates to
triazol e’ derivatives which have antifungal activity. Mor e
particularly this invention rel atesEE 344932281 3- (3 hal opyri di n- 4-yl
or5-halopyrimdin-4-yl)-1 -(1H1,2,4- 5 triazol -1-yl)al kan- 2- ol

deri vat i vesDegsrigomr e useful in the treatnent of fungal infections in

ani mal s, including human bei ngs. Sonme of the conpounds of
the present i fielRyantiaq relates ta frigzofesisdativen whic srgifungabasvdly. n our Eur opean

Pat ent NE PRricHiariy thisigyentigaysigtesty @-anyl-3-(3rhajepyyidinAaber §-halepyrimidinrd-yorf - tHab2-ar e
speci fi cdy | Wazxgk -g)ralik%ol gen@g@mtpthqree;&e{uh@ fhe treatment of fungal infegtions in animals, [agjudingo\y

been di scov

0 donnﬁ)e res i di iognc{) Inve Ier%tr-)]mhave 5
| p presen! ?qjﬂ sclasedjn our European Patent
sl a7 ek ST e e okt Ssorsieante oo

their ungx pec}tﬁﬂ nbw been \zgfcgglgfthmﬁé Jm\s&}ﬁ&srb? He%repernpln\%mon fidve W2, nsmglei‘u E
| onger hal f anhfu?(d%ﬁac ty in gainst Aspergillus spp.' fligi, bvﬂi&ﬂ@r‘méuﬂﬁktﬁl;u?a\ﬁe qﬁel xp al
agents of t4yed fHaFnBabidhetic prdparties which result in Ionger half-lives (t/2 values).

[err] The invention provides antifungal agents of Me formulé\l- and pharmaceutically
acceptabl e salts thereof, wherein R is phenyl substituted

by 1 tos substituents each mdependlintiy sel ected from hal o, -CF3 and

- OCF3; [err] is [err] ; [err] is Hor [err]

N; Yis For d. 30 I n
¥symula (I) halois F, d, Br or |
%L strai ght= &) branched-chain.

al kyl ; Xis or
t he above definition of

and-[err] and [err] alky; g

ups

Preferréd al kyl groups at t hyl gand X Exanpl es of R
i ncl ude 2-f|uoropheny| 4- quorophenyF, 2-chl orophenyl, 4-chl orophenyl,
2- br onophenyl I odop hen ., 2- tr|fluoronethylphenyl

2, 4-di chl or H'?—.ﬁﬁ‘?‘fce“tfalﬁaﬁﬁe?t? tﬁ%’ﬁ‘iﬁl 2-chl oro 4-f1 uor ophenyl , 2-fl uoro-

PR dr%:?f%gl ARRSERTSEY e o oo -or s ors

S preferably tuted by 1 to 3 halo substituents, nore
preferably by Q&H r éubst I tuents. Yet nore preferably Ris
phenyl substi tl,ytlg o or 2 substituents each independently selected from

fluoro g EaboRy chmmon of compoundéD Jf@lfe%r'}n‘ag o) R ¥ E i d oATROE] TR S

i ncl ude 2- frhaz% edsmﬂw braréekil cHAM. PRARIRY hikyl &o&bsd.le .Aeu@:raqmﬁ QF éﬁ Or’%ﬁ%’
ophenyl and Z2p4mgieséROicRBOEMbtophen | 4-fluorophen{YBSdhioRpkeh Q420 obbpﬁénylse -bromophenyl, 2-
2- f | uor ophasugbheny’, 24rifkbromeétayisheRE DM d.cmamaf%hw&m@&ydhe@r 2-2hidko-dif G&%&E@p B
Pref erabl y 4alofcphéng, 2)ditastophenyl, 2,4,6-trifluordphenli4-Brbmy.2, 6-a¥itidrophényin® 2-triffBdrbydt hoxy-
Most preferphbolyy [err] is H 45 Preferably [err] is nethyl and [err] is
H or net hyl . Rispreferably phévyisubsituiefi by tilo I3 alp substjtuents, nmed dagfératdytyy 1622 hato dubstituents.

Pr ef er abl y X Yet mpge preferably R is pherytsabstitugeld by1 or 2jswbsffuents each independehtiysselected from fluoro
phar maceut ia@&phigp-accept abl e salts of the conpounds of the formula (1)

i ncl ude aci d &a@ired ipdiyidyg| embodipwents pif inglude 2-flunnaphenylrsfluntaplodnylf 2 difiuatepheny) 2-ahior-
salts sdth °3Ee"t/'l‘i‘é"'+’1 geireephe- de, dr obromi de, hydroi di de, sul [ghat e or
bi sul phat e, gﬂf& gy Bt‘s WPBEF@H %ﬂ@’ﬁﬁa‘ie@w Zae@foa'ee@vi off-dighiasophenylrar at e,

| act at e, tart b s o t[p@' ucon- ate, benzoate, nethanesul phonate,
benzenesul pho ‘éra ' f f’ ‘nesul phonate sal ts. For a review on suit-

abl e phygy mace ;e %t% el[, rmgﬁl . Pharm Sci., 66, 1-19 (1977).
Wiere [err] iGod |s c}' ounds of the formula (1) contain
one chiral ce,s}gfg,eb@g ere ore eX| st 55 as a pair of enantioners (a
racemate). Preferably Y WES \Were [err] and [err] are different, the conmpounds of

the fornula (the pﬁé}ma@e'uf’baﬁv ack&p@dle shi¥bf B cbboulr®IYF [He Forful (Ifiln&lude acid alidtRh §LiRT €
exi st ase atformedfidm 4He wHitRBENEAAAbERERY suéh 48 e hFdredhioRdbRYuloBrIRIGS, hydroifide, sulphate
2 or bisulphate, phosphate or hydrogen phosphate, acetate, maleate, fumarate, lactate, tartrate, citrate, glucon-
ate, benzoate, methanesulphonate, benzenesulphonate and p-toluenesulphonate salts. For a review on suit-
able pharmaceutical salts see Berge et al, J. Pharm, Sci., 66, 1-19 (1977).
Where R! is identical to R, the compounds of the formula (l) contain one chiral centre and therefore exist
§5  as a pair of enantiomers (a racemate).
Where R' and R? are different, the compounds of the formula (f) contain at least two chiral centres (*) and
therefore exist as at least two diasterecisomeric pairs of enantiomers, i.e.
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EP 0 440 372 B1 ' [err]

10 The invention includes both the individual stereoisoners of the
compounds of the formula (1) toget HEUHPRA72BT i xtures thereof. Separation
of disastereoi soners may be achi eved by conventional techniques, e.g. by
frac- tional crystallisation, chromatography or HP.L.C. of a

di sastereoi soneric mxture of a conbomﬁd of the fornula (I) or a
suitable salt or derivative thereak) /An individual enantionmer of a conpound
of the fornula (I) may algd\ 1 pared froma corresponding optically
pure int&rmediate or by ¥esofuti aff eif efﬂby HP.L-€& @) the race- 15

mate using a suitable ch\__k suppgrt odby s ractional crystallisation of

t he di astereoi soneric salts formed by reaction of the racemate with a
sui tabl e optlcally actlve acid, e.g. 1 R(-)- or 1S (+)-10-canphorsul phonic

ta(f:lled 2R 4% & mlemve ngrc{eggntﬁ:tﬂgrp H&glﬁte‘%hs&%?soff Mp@urﬁiuﬁt &ngfé);l th vﬂﬁve

oftlisasterédi ay be achl d by conventional &hii ¥rac-
preferred iy ﬁaift.o% ’%ﬁﬁfﬂ B orPi P sfa%mwme&fmn&mfeammﬁ of:ﬁmfm.vao n
are or a suitable salt or derivative thereof. An mdxvndual enantiomer of a compound of the formula {I) may also
2R, 3S-2-(2 li pRphred PP EPIRModding optRallylplk iy diath df bfresblution, efhblbylH.BL.€.-of the Aide| -
-yl') but ag- 2mé?é using a suitable chiral support or by fractional crystallisation of the diastereoisomeric salts formed by
2R, 3S- 2- ( 2-redeki6 dpiha eftsthate with(aIuifablel rtiedny idtick dtidde.o/ i R-{-% of 15-+)-10-camphorsulphonic acid.
1, 2, 4-tri azol THe préferbudicatipodngs bf thadormula (I) when R is H have the 2R,3S- configuration, i.e.
2R, 3S-2- (2-fl uorophenyl)-3-(3-fluoropyridin-4-yl)-1-(1 H 1,2,4-triazol -
-yl ) butan-2-ol,
2R, 3S-2-202, 4- dlfluorophenyl) 3- (5- quoropyllnlq;n 4-yl)-1-(1 H1

,2,4-triazol -1-yl)butan-2-ol, and 2R 38—2-§ &

dlchlorophenyl) 3-(5- quoropyH|Q4ﬁ\q
cal |y acceptable salts

y
,2,4-triazol -1-yl)butan-2-ol, Q mace
t her eof . The conpounds 6\:&h€ formul a Fovi ded by the invention
may be ﬁ?epared by the foll owi ng nethods:- 35 1) Al the conpounds of
the formla (gr ln?a¥ly prefeﬁ'ec? |R<?V|deuq emggﬁn OMf thQ o?n(r:ptalunq13 f:l‘he :Lre:fnt mantu[m are

err] X and Y

Schene 1 40
are as defi _2-2:1#:20!2 hef-l =(37 Ol' I)- -ﬁﬁﬁfﬁﬁ;b{ltan 2-0l, Fn a typical
procedur9 DO ro en 3.fn Jr --(1H-°1 zckem;za QiRd&r2-8y the addition of
appr oxi mat e 5‘ A-difluoro rogy m@ni ?&n ‘Iff‘z ReRsi-1-Qytehtan2idl, Eﬂdlamss-z-(z 4-

a2al1

di | sopropy| am ohbBherH- 3.mjo¢a99n9.rdmmqn)as($m.u B4 LysRintyd,S1 1 yl) am de,
and pharmaceutically acceptable salts thereof.
The compounds of the formula (1) provided by the invention may be prepared by the following methods -
35

1) All the compounds of the formula (I} may be prepared as shown in Scheme 1:-

Scheme 1
40
Rl 1) 3ase, solvent
45
X
R e
m > A compound of the
P formula (I)
Y 2) o
50 (I1) N/\/N/\(
\__:.N R
(111)

55
wherein R, R1, R2, X and Y are as defined for a compound of the formula (l).
In a typical procedure a compound of the formula (Il) is deprotonated by the addition of approximately one
equivalent of a suitable base, e.g. lithium diisopropylamide, or sodium or potassium bis(trimethylsilyl)amide,
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" EP 0 440 372 B1 . and the resulting salt (preferably the lithium

sodi um or potassiumsalt) is reacted in situ with a ketone of the

formula (I'11). reaction is typicall Al 04/ 388 out at from -80 to -50[err] C,
preferablyatfrom-70 to -60C, in a suitable organi ¢ solvent, e.g.

t et r ahydr of @ndthe resulfing ealtdpreferably the lithiumedotiem or petagsiumnsitiris raaptad inesitt wigh artemnheﬁta

e. g. nitrogé&nmggs (iil). reaction fsdupigally Barried out at fitre-8&° x50 Crraeferativat framt -30°dd -69°Rain 4 suitahld a
(1) are ei gatc selvenie-geterphydioferan. folueqp or digthyl Bther, and Grief sndnegiatmgspherge.g. nitrogen or
erocycl es, 2M9839 (1984)) or may be {)re pared by conventional procedures in
accor danée wi t1e pipeting 'ﬁ‘l‘t E’"“”'a (o ar%ﬂgﬁf'w"r‘}?@v%%sf(ep e Rt EpMing & alpklett he
N n(;gm al pg(é:gduag, in wwntE':ierAture prec-

];385,212“ a (11 Fg %—%3%%& P' gﬁ&'& i oynd EB-Ar44B05.EP-A-
descri gred tR 852?4{66§4§3 Hf)@U’ﬁ § ?ﬁgsef’ ?%fﬁsg' - rrayeal o)
gg he pr epa];oed ‘gfﬁl tr?em%wpodn& o\sﬁlg ?b%ulg(l) may also be ;treparef as sh&vﬁn in Schemi g

A base salt of a

conpound of the formula :- 30 Scheme 2

[err] sol vent or
[err] basesol vent A conpound of the
formula (1) vvherelf [err] [err] X and Y are as defined for a
conpound of the formula ({ )Rand Zis asutadl & eavi ng group, e.g.

chloro, bromo or [err
Exanpl es of suitable

as net hanesul phonyl oxy) .

lts of 1 4-x i azole are alkali netal,
pr ef er ab®#y sodi um and pqt ass uﬁﬁ and tetra kyl ol um pref er - ably
tetra-n-butyl anmoni um (gee, :¥259505), Sl t i The reaction is
preferably carried out using an epoxide of the fornmula (IV) as the starting
material. If a conpélind of theforrmla(%({ is used in this process,
it is probabl e that the reaction nmeghani sm di a{t at | east in part,
t hat the®correspondi ng epoxide of tHe forrrula is formed in situ under
the reaction conditions. 45 The pr{o ocR PRSP S J‘%f i.n this respect,

simlar to that utilising an epoxi dqg of °PRe %or ﬂ?)l as the starting
mat eri al . Wien a base saltqf 1HZNgy 4- trlazole is used, the
s reactiongis typically carried out at{ffromro mtséh‘tf@r‘ature to

100[err] C, preferably at about 60[erjr]C n using the sodiumsalt of
1H1,2,4-triazole, and preferably at] about /}lroomterrperature when usi ng
t he correspondl ng tetra-n-butyl anmoni ugxsal t‘i 2 sukd abhe.rganic
solvent, e.g. 50 N, N- di et hyl for n&i de or t ahydr of ur an.
Al ter natksvely, the reaction mag cardrl q: OLgorm&angI)ll—l-l 2,4-triazole in
the presence of an additional SuieERoUad of IBF JOFREE V&g, [err] or [err]
preferably at from50[err] to 100[err]Cin a suitable solvent, e.g.

N, N- di met hy wheseia R, R?, R XandiYdee, asdefinadiiona comnwe\a%ts&fwmbéﬂa;ﬁélsasuitable leaving[gyeup,
i nt er medi at €4- oro; brems ef GG alkanesyipheqidxy((sch anmgthanesuphensiornd dxamples ofsubable hoerl

t echni qu&s &alts ittt 4-Segless a'ka'ugetﬁlnéef?r@nlx 9dim gndretapris arseiRalkylanrop B Asafer3
and 4: - ably tetra-n-butylammonium (see US-A-42595086), salts.

The reaction is preferably carried out using an epoxide of the formula (IV) as the starting miten‘al. If a
compound of the formula (V1) is used in this process, it is probable that the reaction mechanism dictates, at
least in part, thatthe 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 at from 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 sait, in a suitable organic solvent, e.g.

50  N,N-dimethylformamide 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,CC; or K;CO;3, preferably at from 50° to 100°C in a suitable solvent, e.g. N,N-dimethylfor-
mamide, methanol or aqueous acetone.

The intermediates of the formula (IV) and (V1) may be prepared by conventional techniques as summarised

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




EP 0 440 372 B1 -
Schene 3 [err] 25 wherein R
[err] [err] X and Y are as defined F‘Bro“'éo‘?aﬁﬂound of the fornmula (1) and Z
is a |leaving group, preferably Cl or Br. In a typica
procedure, a conpound of the fornula (I|Scheme deprotonated by the addition
of approxinaterRl one equi val ent of a suitable base, e.g. lithium
di i sopropyl am dey or sodi um or PpAEszassisdvdaes(tri net hyl silyl)am - 30 de, and
the resul ting tallic intermediate is reactfeéd in situ with a—
compound®of whe foyhul g (V). The reaction i § zypigtally carried jout at
from-80 to -50[ etkd C npreferably at about -70[erf] i Rya suitable drganic
sol vent & g. etrahydroﬁ&éan, t ol uene or die and urjder an
i nert atnosphere, e.g. nitrogen rgon. The com ) of thg
formula {VI) fornmed need not be is latell and is generdal ly sed in situ

n

after a period of stirring ag a higher tenpgraturey e: room
tenperature, to pr?vide an oxirane of the formula(IV). 35 © A ednpound
of the formula (VI \*hen Z is chloréVdr brono nmay al so B&Ihrepared by
reacti ng an epoxide of the formula (1V) with the appropriate hydrogen
hal i de usder anhydrous conditions. 40 45 5 55
5
1.2
20 /xh
e
(av)

25
wherein R, R1, R2, Xand Y are as defined for a compound of the formula (I) and Z is a leaving group, preferably
Cl or Br.

In a typical procedure, a compound of the formula (ll) is deprotonated by the addition of approximately

one equivalent of a suitable base, e.g. lithium diisopropylamide, or sodium or potassium bis(trimethylsilyl)ami-

30  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 (V1) 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.

55



EP 0 440 372 Bl 5

Schene 4 55

wherein R, [err] [err] X and Y are RO HAPTARY for a conpound of the formula
(I') and [err] is a suitable |Ieaving group, e.g. d, Br, | or

met hanesul phonyl oxy. In a typical procedure a conpound of the
formula (VII1), (IX) or (X) is prepared directly froman ester of t he

formula (VMIl) by reaction with an organonetallic internedi ate derived by
deprotoqgtion of a compound of

Scheme 4

10

RCOZ(C1-CI, alkyl) X o] /XW
15 v 7 |
1 (VIn) RS

R

(VIII)
2O X
R mm Nz 3
"
20 v ¥ ™ Rase,
(where RZ - Cl"ca (CI_C4 alky]_)zl
alkyl)
2
1.2
25 1
0 X
)< Y
R N 1
Y Base, (CI-C4alkyl)Z Ry AR N
— ) x)
30 (where R” = C,-C, alkyl) . (1x)
35 Epoxidation Fpoxidation
v
40
1
o R
s
R
R Y NN
45
) (1v) (IVA)
(where R“ = C1"Ct. alkyl)
50

55  wherein R, RY, R?, Xand Y are as defined for a compound of the formuta (I) and Z1 is a suitable leaving group,
e.g. Cl, Br, | or methanesulphonyloxy.

In a typical procedure a compound of the formula (VItl}, (IX) or (X) is prepared directly from an ester of

the formula (VII) by reaction with an organometallic intermediate derived by deprotonation of a compound of



atm)sphere e.g. nitrogenjor argon. or
“the formula (1 X) or (X) prepared by reactin

6 EP O 440 372 Bl
s{helforrml a.- EP 0 440 372 B1 N

[err] 10 as appropriate, wherein [err] [err] X and Y are as defined
for a conpothadPrdfiat he fornul a (1), with approxi mtely one equi val ent of
a suitable base, e.g. lithiumdiisopropyl am deorsodi um

bi s(trinethylsilyl)am de. The reaction is tyghically carried out at
from - 80to-50[err]C preferably at about -70[ernr]C, in a suitable organic
solvent, ®e.g. tet- 15CHy furan or diethyl ~Xand under an inert

ternfativiely, a compound of
Xy dspectively, a
conmpound of the fofmil a (ML) or (IX) with %1? roxi mately one

equi val et of a suitable base, e.g. sodium hydride; If ol | oned by

al kyl ation of the resultant carbanion in situ with a suitable al kylating
agent. The pe@piop@ite, WherdityRi, REKlayd Y&ré 53 detined for a campouraitof fhe Gnm@d4 @ with@pproximaieaym
t enper at ur e oheeqavatdit df aduiteblebagne . dithmmldisepronylamide or sbijilsk k(rimethysilfamidasTheleactia0
Pref er abl y, isajplestlyztiriedioudét framecddiposntd, podferdblyaat toutrI0°Q, if a/fuitable erganiclsdiyent, s.g. tet-
perf or meg uratigirofylre diethyizethef, end under an inert atmgsphéreses; nigoggnorgrgomg [err] [err]
[err] (wher ei Mittrmativly.iasompouridef thiogmuladidlor (X) mey be Prepaﬂfdrba)f??@ fre raspectively. aompaund
t enper at ur eof thafarmuladyither () with anpt%-male’é givalgntof a suitable base, eE@%F’GMT‘%”W"%
ketone of t healkyistion f the fasyifantsprbgnjon %F%G‘kﬂéﬂnﬁ e&bﬂ\?é ?"IS'ﬂF%*YP"'ﬁ@‘t"ﬁ‘B‘ﬂ%
e.g. using outatfraq e L410mRERT ﬁ@ﬁlsﬂ' y°’ a

87, 1353% or defepkina Pftar?P °f ’g" ? ’Z %s,e {‘féo o
3) The corrpS‘ﬂ?ste%f‘s'Tgr{‘@ mm m ( ‘ PPN AngPrYeEp odd
defined for g{n g[f@a@%] c(f:% ne §the or X) or (X) is pe or ngu%g c%m}\lntm ngfﬁo@sr QBEUSﬁQ

as shown in_ S

53 hi lithi Tet.
Schene 5 [eﬂ 19%§lugghomum methylide (e.g. seeJ%S [1965] g f orc rro?n??fyll ugn (ega?%e gs
defined For “a-F Hd of the fornula (1) and [err] and [err] are each

i ndependent byrye compoafds SEthE R AT WhbSR R, . BIaR4P afe RalieriBdoibomBdune bfitheTbryhula

renoved by 1 &iid 1Q thay ¥ préb akhﬁs%@ﬂ‘n%&e bat [err] and [err] 50 cannot both
be H Preferably [errf is the group that may be sel ectively renoved by

. reductiog and [err] is H Pre- ferably the group that nay be
~ selectively renoved by reduction is halsghgdefi ned as F, d, Br or 1) and

nost pre- ferably is chloro. en said group is hal o,
preferably chloro, the preferred nethod of reduction is by hydrogenol ysis.
In a typi cal procedure a conpound of the fornmula (XI) is subjected to
hydrogenéf ysis using a suitable catalyst, e.g. 55 pal | adi um on- char coal,
and a suitable solvent, e.g. etQa ol, optionally in the presence of an
addi ti onal suitable baseR er sodi um acetate. The reaction may be
carried out at fron1roon1tenpﬁ1 ure to the reflux tenperature of the

solvent and at a pr }‘ 1 NQ(53ath9§mg{;es ( YO@odghmnt 500 kPa),
e

at -
ssur

but genefll |y procaeds t orH-y—at—ablput dLROFLEIPLSt Ur e and
at about at nospheri
wherein X is N

7

45 (X1)

wherein R, R, R2and Y are as defined for a compound of the formula (1) and Z2 and Z3 are each independently
selected from H and a group that may be selectively removed by reduction, with the proviso that Z2 and Z2
50  cannot both be H. Preferably Z2 is the group that may be selectively removed by reduction and Z3 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.
§5 palladium-on- charcoal, and a suitable sclvent, 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.
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EP _Of4E10 3]72 Bé : The internmedi ates of the fornmula (Xl) wherein
on of [err] an err] is Hand the I group that may be
sel ectively renoved by reduction m%ggioc%%3§ni ently prepared as shown in

Schene 6: - 5 Schene 6

[err] The intermediatpg)of the formula (X1 wherei 99 ofZ* %F}IH pth otheris agroup that may be
defined f or selectushrsrmene byredugiian meyrbegpayenionily BRRFAreS A St AP Hd [err] is H
and the other is a group that may be sel ectively renoved by

reducti on. The reaction may be Grhéded out by a simlar procedur e
to that flescribed in Method (1). 25 The internediates of the fornula
(XI') wherein one of [err] and [err] is Hand other is a group that nay be
se- lectivgly renoved by reduction may al so be prepared by an

anal ogous procedurg to that described in Method (2).

The starj,ing mater] al s, of 7t3he fipregsea dofbge may be prepared by conventi onal
procedures suci&z S N “u- strated in the fAiokéupaumd) oPr epar ati ons
secti on. 30 i (tXe ) fommmeki(KLY err] and

ternme

[err] are each a gr at may) be sel ectively renoved by reduction
may be prepared b Qal ogous pr ocgtur th& described in Method (2)
by usi ngsan appr o- yA priate e‘%ix‘i e stajting material which may be
prepared as shown in Schene 7 using\cggventiohal procedures:- 35
40 45 50 55 R |

(X11) (11D)

wherein R, R!, R2 and Y are as defined for a compound of the formula (I) and one of Z2 and Z* is H and the
other is a group that may be selectively removed by reduction. The reaction may be carried out by a similar
procedure to that described in Method (1).

25 The intermediates of the formula (XI) wherein one of Z2 and Z2 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 (XI1) 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:-

35
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fghgme [ [er"Tep o 44037281 [err]

1) Hydrol ysi s/ 4ecarboxyl ati on 30 wherein R, [err] [err]
and Y are as defined for a conmpound of the fornmula (1), [err] and [err] are
each a group that may be selectively renoved by reduction and [err] is
chloro or [err] al koxy. Aldnaf -t he above reactions are

conventignal and appropriate reagents and reaction conditions for their
per- 35 " formance and procedures for isolating the desired products wll be
wel | known to thosg gkiclhed,in the art, in accordance with literature
precedents and by référénq@ to the Exanpl es hereto. A
phar maceutical ly a Fe g¢id..addition sal £04S 843 y prepared by
m xi ng tgpget her sol utd ons cong&&24 i > N base and the desired
acid. The salt genégralilL,y preet+pttates— om Jol utioly and is collected by
filtration, or i% recovered by evaporat iy t he solvent. 40
The conpounds of the formula (1) and their $alts Are anti-fungal agents,
useful in the curative or prophy- | actic treatnent of fungal
I nfectiomns in animals, including humans. For exanple, they are useful in
treating top- ical fungal infections in n caused Qy anong ot her
organi sms, species of Candida, Trichophyton, M ¢rg5gds.rsen <o By G ion
Epi der mophyton, or in nucosal infections caused|by Candi da al bi cans (e.g.
t hrush and vagi nal candi - diasis). They c al so be used in the
treat nerff of systemic fungal infections caused by, for exanple, species 45
of Candi da (e.q. Candi da al bi cans), Cryptq@tocgus neof ormans, Aspergillus
flavus, AsperqilRbs funigatus, Coc- ' ic“;Fﬁ% Par acocci di oi des,

d

Hi st opl asma e@r a/tvglmdes. Epoxidation T 0 uffds of the present :

i nventi qFl h be&n oundét—o—-lﬂrav-e—mexpectkedl ~0200d activity against the
clinically i r Aspergillus spp. fungi *'Thl;s is nmainly attributable to
t heir unexpectedly good phar macoki - neti cZ properties which result in

| onger half-lives (t[err] values). 50 The in vitro evaluation of the
antifungal activity of the conpounds can be performed by determ ning the
m ni‘mumsb nhi bi tory concentration (mi.c.), which is the concentration of
the test conmpounds, in a suitable ne- dium at which growth of the
parti cul ar whemind®, Bf, Baanid¥rardaaidéfined for amomprund df the ffurad4 §()c22 andiZ? sereads godup etgtmay
pl at es, eacHe selectively tearoved gy tethetitnemd ZGoehroum @ -Coradiorpor at ed at a parti cul ar
concent r at i onAlldf thejabeye reactiopthregontentipnalapd approptiateudagentsaandfeaction conditidng for gienep e,
Candi da 3| bPrewnes ang pracasren fopiselating the desirechprpdyeta iitbe welf knpwinlg theseipkiledyin the art, in
37[err] C. Taserrianeq with literaturq preqqdents and Byrafaiepredp the Examples i¥veience or absence of
growt h™ of t heApinigersutically apospiablesacidadditionselt ipgepdily.prerared hemixiag iggstasy solytippscentain-
i cr o- or ganl&iRiraeLase andhe deskpdiaeid The salt genpraly|pisgiaitales s splurion pad is grlpgiesby Eitration,
Tri chophyt off 's'.f[ vered\jy Y%’ﬁ% (Fhihe ggivent. Epi der mophyt op floccosum
Cocci di dels | {np%un 50 Ehe farmpla, r}gth i ?Bj arp an i-fungal agents, useful in the curat-lve ol Prophy-
actic treatment of fungal infections in animals; including hurnans. 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  ofCandida (e.g. Candida albicans), Cryptococcus neoformans, Aspergillus flavus, Aspergillus fumigatus, Coc-
cidioides, Paracoccidicides, 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 (/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

9




The in vivo evaluation of the conpounds can be carried out at a series of
dose | evel s by intraperitoneal ,

9 EP 0440 372 B1 EP 0 440 372 Bl
or intravenous injection, or by oral admnistration, to mce which are

i nocul at ed eintrveneus injection, ot by erplgdministeatiefdiodpice which arg ingpylalgdavithye-gaaiskiainofiCangida
fumi gat us. @kisans/eriAgparailiup fugigatug, Activityds kaseden1ae s“bﬂ‘vabf’ff' F’%aéﬁdé&’“%f’d'ﬂ rthg qeath

)

after the d¥&pynueated A °éﬁ"°ﬁn1i“F€%§Fé*‘de' FB'EI 8 qRpewnd p’Pﬁ'%esd Protection agalpst the; oy
t he corrpoun'&t reggﬁt Ee eq;@% ?a| S nt %gﬁénfectlon mg Sltsh ?nu ?rg Tc%(fu he

fectioh [¥ff f?°§'°'h
e m,f S i ol s sitpgic

assessnent imisiration and sfandek i plel tHBAA b&%%
rzé::g_ggex;a;% 2 deriphar seas@a?“% Sz PO il A o

of the for

general Ly b i eRShidnt3, & Thetbrt o eildrd, BonfioR 1k Sibkts! cBdinifgB alduBig or col-
sel ected w Ed?mﬁ ﬁgﬁ’é Q‘héy@armaﬁuebt@d parenteraliy, %F\Q@ﬁlplé GHerhRnSlisly dk@inYcOlbryRE dubdutaRbtils-
st andard phgrapariietafaininRiraeh, tHePare b us6aiatHR fobm oflali@Hle SfuBous SolaidivkihHia@ Ecatdin
oral ly in thRerfs@istih@s, rbrakinpleSencGyhtsalis BF ghgbose 6 hal@ttd fpiuBontistons with Blsah or

| act ose, or i ITh&subiiy 6Fa compothd & sheddirintie (1) inhroay@edl® medium may bedndrovedibyeompléxation
exci pi enss, will a hyrokyaiyl i@ivativodf acldadextrinin the praparatins of@n apprrppaieshaomeseuticah tamippsi-ng
f 1 avouri ng tin. Breferably the cyaadeitingusedie alpba-, bEtag \or cmmmclphﬂmmr@dmpénfémléx s bty

f or exanpl egyclodexiria.\Peaierehiyl tire hydnaxyaliyiderivativerislayydsexyereycdstivetico us - For
par ent er al adifpraral endiparenteral adminjstratiop tiwgan gafients.ithe dafedosegerigveliof ﬁ‘e§t“é‘|"191"é°m'
aqueous sol paundsref thiaifamulailyang gher salte will be from PRET0 28 mgke Ameiegle ordiideddosaswhen ad-
enough sAl t ministered by eitherthe ¢sal ginaentersrouts [Thys tehipts & GaRsiescof WFP‘H"F’BF'B‘BH"' contain from
The sol ubi | § g tafkS gof agiivpeammerng for f%%‘f%m"%ly g ':g qr ot gt 8 %[{:Fe% PrGRY] p dﬁ‘é‘y e
i nproved by %‘M’tqeffﬁ“"i%the acfyat ‘f’i’s s“'ﬁ ? [ 8lfpatée“| an

| odext r1 YK tﬂaa 198O O P%s $ P e sremplan ol the
1(:3Iygno I?))r<e1l" Ie%_gﬁp&cafﬁé ﬁ%ﬂg ?’P?‘Imﬂ ‘Q" @c swhereﬁlg%er?rlower ge(i\‘aqiges e?&eh

ga C & scope of |nv

na |v aec o¥foérr§ul Stbgn e adminisfedell mq g?&nﬁ bfré suppository
Pref er abl y éﬂ ss?]r t in‘fﬁef&rﬁo@alg% T QRYIRT R oirfRfRErt YrALdtiHEpowder.
For oral £$r§t Ea'ga b Endldt aP@&ub&@Etﬁulsn&n@ ofeihlidhedgsnge
I evel of t h réf th%gﬁ be mcorporaQ@%Q&m@Jn o8 bétREdN U laRd (0%, mﬁﬂﬂ olnfifdnt con-

sal t's W pl an Bfémrhﬂe Q2 dr Bhitd QorfIEhrdfsch t{ab&o@tﬂwhﬁ $kh ﬁébmkéi'@ﬁd(ﬂﬁsﬂﬁa)wéé’@emaﬁ&-
20 m ni st gh@ddby either the oral or parenteral route. Thus tablets or

capsul es of thﬁusQﬁHmHﬂ'Hﬂ&rt‘ﬂbﬂpl‘owﬁé%ﬁtpﬁérmacfehﬁhﬁlcomposm5n doBprising @ conpgurafof ta€fotmuta
conmpound f oq), &@phiringéeuBdally@Bceptiabigsalt thareot, Whether withDd ghaabaceutitallyraccepdable diluent or car-
appropri at erderphysi ci an in any event will determ ne the actual dosage
whi ch widsl be Thewtention vetlixtier frovideaa commpaingi ofl the lforpela (e erta rharthapeutiselly deceptable sgigr y
Wit h t he ager,compisijbrt therael, ferasqasraawediodment in padiicyldr@p bragntifyegal agaet. The above '
dosages are eXésipyeatin aisp provides the use ofig eomporend ottBeformufedy. er of a pharmacewtisly gecspigile
i ndi vi dual Baisr eampesitiopfhsreet. faf thhepnutseture Shwtifuprskaggel. ranges are merited, 25
and such are Vihe laventienyst fg@@peeromestamegwop AL ERtNgGA. a“'ma' (including a human-being} o Gure or
the anti®un ni:m&&mﬁgfﬁggggﬁbﬂﬁg{ﬁ; a}'"%%ﬁ‘i’ %@aéﬂmFﬁéggfﬁY%ﬂnﬁgF&%n?"PBW febr
a supposito
form of a | tITB?lﬁ:Wg'HPEIt sg rovgj é} z rmHIae ilg-g( 56 and (Xl 4T._tp)§5

imine and 4-chldro- fluoro nmld
exanpl e, il St he inl fﬁ@& 0sde #tyarma (ﬁr\hegémuabse
enul si 0N Of u] eYe rgllén foIIov&?r{g rﬁﬂl’é 5&%& | dd thQ roE £3%¢ @x@ﬁp
ncor por &t g Ln%&%e@ 'bsfﬁmﬁg o B Spahtaer BN wadlotbl iRl TS Rl

30 sisting Qfudor '2h%s-"‘ﬁéz§5R-V¥ﬂér&|§‘me$Q t "paraffin base together wth such
stabilizers and preservatives as nmay be required. Thus the

I nvention further provides a pharnaceutical conposition conprising a
conmpoundsecof the formul a (1), or a pharmaceutically acceptable salt

t hereof, together with a pharmaceutically acceptable diluent or car-

rier. 35 The invention yet further provides a conpound of the fornula
(I'), or a pharmaceutically acceptable salt or conposition thereof,
for use as a nedicanent, in particular as an antifungal agent.

The invefiti on al so provides the use of a conpound of the formula (1), or of
a pharmaceutically acceptable salt or conposition thereof, for the
manuf acture of antifungal agent. The i nvention yet further

provi des a nethod of treating an animal (including a hunman being) to cure
or 40 prevent a fungal infection, whiabh conprises treating said ani na
with an effective amobunt of a conmpound of the formula (1), or wth,
as appropriate, a pharmaceutically acceptable salt or conposition thereof.
The invention al so provides novel internediates of the formulae (1V), (M)
and (XI'), 4-ethyl- fl uoropyridi m ne and

4 chloro 6- ethyl 5 quoropyr|n1d|ne The follomnng Exanples

o, " o o o, Y " Y Y M rr
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EXAMPLE 1

3-(3-Chl oropyrldln 4-yl)-2-(2, 4- dlﬁpl?#%?gﬁenyl) 1-(1H1,2,4-triazol -1-yl)bu
t an- 2- ol [err]

F 20 ___555_3 solution of diisopropylanine (1.01 g, 10 mmol) in dry
THF (60m ) ) psphere was added

dr opwi se a=t—8—Fs : : ] 5.25nm, 10 nmol ).
The m xture was aIIovved to warmto -20[err]C then recool ed to
-70[errfC and g thg resulting solution of lithiumdiisoggopyl am de
(LDA) (10 mmol ) &t }70[err}€as agded dropwi se 3-chl ogp-j43et k:yl pyri di ne
(see D. L. Com's al , Heterocycl es, 25 22, 339 9B4 (

mol ). The resultlngl'xture was stlrred at 1 s~ Fenpey 15 m nutes
after 4 which a so tlon of
1-(2,4-dif|uoropheny|)-2( 24tr|azol 1\7'1:) th 10 nmol )

in THF (15m ) was addegs
tenperature over a 30 m nut ue I od
the addition of water (30m) ex
The con¥s bi ned organi c extractjswe
filtered, concentrated underreduce sure and 30 the title conpound
i sol ated by "flash" chromatography onl silica eluting with ethyl acetate.
The product was recrystallised fpomethyl acetate (yield = 0.46 Qg),
m p- 18220 184[err] C Found C, 55.76; H, 4 15 N 15. 23; [err] requires:
C, 55.98% H, 4_'14 N, 15 j?@

| p { HF {60 t n n gt-
2 (2,0 o me g Tnioe e s srn ey
y a all W dtowarmto-2 °C t en th -70°Ca tot eresultl u ion of | mdf 5, de
vas carri eff Eﬁl' 0t L g chon, i o gﬁg&m btefockdds/'9
4- et hyl 2@ 223 41 91&’% bl T §xlt ﬂ%Fe re or 15 minutes after
3-chloro-4 Wﬁhﬁb{ ¥ GhidlloR6r RAB.4l I%or§ Elzf“(ﬂ-l’i@ %{ako?» -yl) 0D mindl) in THE
mat ogr aphy () WaSaddbd! dfis Mkl vae 'auo%@ Wakm @'t thhﬁ‘e?auﬂéb\}éga ﬁi rhMthe p&Rd &lddnés
the el uant (daktiod adduéRonedlylti adGifdhidk Rater (30ml) aid dx@sttedMilh BMy B&EAR (B R BOrAl. Tivd tBm-
appropri at @inéd cishic @Sets Wwersdribd Jvlaﬁnzﬁ%m&ldﬁ]dwateﬁm&@a béhO@Hrhted Udérkedfeed Predbure and
178- 18165, the title edMpolindicdRated BRTRSH Srbrictddrdply dnaificd iR SIIIBL deRRC THR)product was
[err] [err Jecrysthiiged (fbm ethf) ,acedat® Gyidid)= dldd) g), fh.p/ 1823 1B4%E. FourldAB,56.76; 2. 15; N, 15.43S,
1H ( O‘D ) y @47915(31H2N4ﬁ1|)quir&: @,Si.gﬂ; H,4.14; N,15.36%.

EXAMPLE 2

e was allo
nd t he reaCjron was quenched by
B with et hyl lacetate (3 x 60m).
dri ed over magnesi unsul phat e,

35
2-(2,4-Difluorophenyl)-3-(3-fluoropyridin-4-yl)-1-(1H-1,2 4-triazol- 1-yl)butan-2-ol

CH
CH :
3§ ox {3 F
£
NP F
45
F
50

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 TH-NMR spectroscopy.

'H-NMR (CDC13): & = 1.6 (d, 3H), 3.95 (q, 1H), 4.7 and 5.15 (AB q, 2H), 5.1 (s, 1H (OH)), 6.5 (m, 1H), 6.7 (m,

1"
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1H), 6.95 (m 1H), 7.45 (t, 1H), 7.8 §S0skle 7-95 (s, 1H), 8.15 (s, 1H),

8.25 (d, 1H) ppm Furt her €l ut| on Wth 95:5 ethyl acetate/nethanol
provi ded, after conbinati on and evaporation of the ap- propriate
fractions, 1HeB9aPutD 74544 @)dcﬁfﬁydﬁh 195 i 131 A8 p“"Fhl s was further
purified by c&MiEfipRelrtiopyith 9559”’)1'1%9@@ 'B"ﬁ‘"%‘id ﬂft?h‘m mf“’" of the ap-
di chl or oret Ff&ﬂ'é?erffé‘ft'ﬁ%fnﬁ'fam”' ?F T ig) "éas afrﬂ'"f' column cizgo-
propriate fP‘SBQ'?"QH "W@?\és' ? as nt. Theap—
f n gpot'ai after tntura |o ?é
8 jg 1% 4333 Nﬁ’ S 1? 15F3 4er reqmres

trituratfonfdf mmn ;
pair B, m pgsi %ﬁw
requires: aic B ik résdtved by HP.188 Bing a chiral su OEEEPQA ﬁ;fp{as
resol ved by, H.sﬁﬁiiuhaéwﬂm%pﬁ nstékac%&mmriz e rti prwfi Wi g
with 10 1du4:ddaﬁé?:9r'itQR§r@ éBntahRated WA tHRRRIFPRIpIaRL € fractions were CO |ned
and evapor at e@adHOmpird bhahBorten ¥ad REMr bediel By oéhﬁnn hroriafbgr@phynaiitd QIFR dichio@mé:n
cont am nat eghanNdihdihdnbiQ958) b tAb eldAP PR dppropriate fractions \Eﬁ@&bﬂiblﬁ&tﬂ’rﬂ e@iporaled RIFRE, aNES
further pur trifuratich yith hedneraiethy BihernBguaggdadalvidus Bnaatidnee a usi ng di chl or one-
t hane/ met hanoloné Sfntiomesd mi g E7-83P Ciand [o]3T5€° (@ prighpirin radtieanbly ad tathes of wey. 86-570Créridned
and evaper a[agd, 470 (G M@;mm,f,ﬁeafanonwere obfainbddr ati on wi th hexane/ di ethyl ether, a
purified individual enantioner. One enantionmerof mp. 57-59[ err] C
and [err]-5PxAMrLEs3n@é M in nethanol) and anotherof mp. 56-57[err]C and 15
[err] + 57[erT] (C = 1 ng/m in methanol) were obtained. EXAMPLES 3
to 6 Thd fafowing tdbaaedé@mbpadatd arthe deunoamunels of the general fornul a: -
20 25 30 were prepared bya sim |l arnmethod of thatdescribed for
Exanpl e 1 using the appropriate4-ethyl-3-hal opyridi ne and
1- (hal ophenyl)-2-(1H 1, 2,4-triazol - 1- yI)etB@one as the starting materials.

35 40 45 50 55
N/\

\—/ ]
N \N

25

%0 were prepared by a similar method of that described for Example 1 using the appropriate 4-ethyl-3-halopyridine
and 1-(halophenyl)-2-(1H-1,2,4-triazol-1-yl)ethanone as the starting materials.

12
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(1) Colum chromat ogr aphy was carrtgg“gqtg., a9 silica wwth a gradient elution
using 2:1 ethyl acetate/di- C #8het hane fol | owed by et hyl
acetate as the eluant. The resulting solid obtai ned was trlturated with

di et hyl et hedDtGolupn glyprersoaranby wassririedous P gilifawith a gradient e'ut'%‘ Ed ety apeiteldi
for refer encé’h'f”Bm%tf‘%ﬂetf‘f“ﬂ‘gedr?meﬁ‘V'la&?‘ate gs the e'“a'(‘ Jye gatingselid op 'f‘?"o‘?‘FsI"t‘l"ﬁth with
starting naté& ethe’mp“’" e the ?Q hr omat ogr aphy was carried out on
silicawth 33) P’f ﬁ"?ﬂ‘ﬁ ’iﬂ§$aﬁ g?a‘f"aét hyl acet at e/ di -

Chl or On.ét han 4 80 I'O xas carrié Ol}:t on Q‘Fcatwnﬁ ra th-fI;rl!Jg' |
fractions werﬁ?I eth | acetate a @e Ti E)Pt Tﬂ
was further QM (g yj& %g 3.,1
di chl or omet hafg .%ﬂat éna oaaque%qyémﬁcm& eﬁént gom-

approprijat e fy n@@&dd%@é:poﬁéﬁﬂ BndtRPeside triturated with diaigh ang to%\'@ﬂé){h@ﬁ@s@eoaﬂ?

resi due tritysaheshanbomdricha® bitdihedSab fsolied b H@’\Udjﬁsn‘gfﬁuﬂlﬁﬁhd'tm tdl'hél‘lllh'&hbed in

(5) The enantgx@hd 2. Thip BlovidedRhehdMiddial\easntioR&rs) loNest iy 83484°C kndJa2188¢ (@3 Aingfhii | ar
”ﬁghOddt gl t h%ett@ﬁ&ﬁnt:g“ﬁ@th'e%fm p. 78-79°C aldf@E PR 'éc?n 1m52r§ % nﬁgéfrﬁ}{él)dgi tge gﬂ

' Ividu at ([ i .2 hex | 0 nol/ eob

met hanots) an&%ﬁag & lelusht Egzgztj?ﬁ% ‘4%%% bined aFl evh n‘tﬁlem

methanol ). tined was fukther &fﬁwmoﬁ h % sHESusha bF:3 &yt Qéé'hté?@théiol asqsb

usi ng 80: 20: Jgan hﬁ%%ﬂﬁédn&@ﬁ&c@%%k’mﬂb Qn@BI4ESALEd 1 Provide thé\EBFREle @ erfitidniakc

eluant. The 3RRA BRh emdnBorteri@fdid vl HituNRECwIhQIERy debr RIPFbvIEY AP BdsRédiodactd t he
mat eri al ob- (7) The enantionfefid paf dbtiiFedt wWabl Fdstied bp HIPILIG. @singlaysintiian mgtibd edthatgeschgEdaphy

on sili®a usimgnir2.3 et hyl acetate/ ethanol as the el uant. The
appropriate fractions were conbi ned and evaporated to provi de the separated
enant i omer EXAMPLE 7 pairs. Each enantiomeric paid was triturated with

di et hyl et her to | to provi de the desi red product . (7) The enantioneric
pair 244 Sialll el 2] ] f-triazali 1) buten-2plt hod t o t hat
describéd in 20 Exampl e 2. EXAVPLE 7

2-(2,4-D fluorophenyl) - 3- (%Hfluoropyrlmdln 4-yl)-1-(1H 1, 8}14 triazol -1- yI)

but an- 2- ol Hy» 10% [err]

sol ution of

3- (4- ch‘l,aor05f4¢uﬁtyr' 1édl(CZ4d|Bl[I ,2,4-tria
zol - 1-yl ) but any 2- PR (s ¢ Prepar atijQn 1ii))
(0.307 g, 0.8 Am:#y M)F:ﬁibccvé)@ hydr Hat ed gl ag-

nospheric pressure and _aiJrgom {enpefgig¥e in the preséficarof 10%

pal | adi um on- char coal € g) and so- di um acet at 0] 082 g, 1 nmol).

was added and
od. The catal yst

After 53shours a furthe ) ng of 10% pal | adi um on- char CSg
hydr ogenati on was continfied for an additional 1 hour per
was renoved by filtrati o and the

A solution of 3-(4-chloro-5-fluoropyrimidin-8-yl}-2-(2,4-difluorophenyl)-1-(1H-1,2,4-triazol-1-yl)butan-2-
ol, enantiomeric pair B (see Preparation 2(iii)) (0.307 g, 0.8 mmol} in ethanol (20ml) was hydrogenated at at-
mospheric pressure and at room temperature in the presence of 10% palladium-on-charcoal {30 mg) and 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-
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; C4gHy4F3N50 requires: C,55.01; H,4.01; N,20.05%.

A sample 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 {4mi) then cooled to 0°C for 2 hours. The resuiting crystalline
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-of 1R-{-)-10-camphorsuiphonate 0.5 methanol {0.06g), m.p. 176°C, [a]>-49.5° (¢ = 2 mg/ml
in methanol). Found: C,53.09; H,5.36; N,11.43; CagHaoF3N50S.0.5 CH3OH 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
{10ml) and saturated aqueous sodium bicarbonate solution (5mi). The organiclayer was dried over magnesium
sulphate, filtered and concentrated under reduced pressure. The residue and 18-(+)-10-camphorsulphonic
acid (0.46g, 0.2 mmol) were dissolved in methanol (3mi) then cooled to 0°C for 2 hours. The crystalline solid
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fittrate was concentrated in vacuo. "Flash" chromatography ofthe residue on

silica using 97:3 ethyl acetate/ me-ggfpash | as the eluant provided, after
corfbi nati on and evaporati on of appropriate fractions and triturati on W th
di ethyl ether, the ti t I e corrpound enant i oner i c ai r /2

mp. 127[ erf eolle - (2 @xfluoropheny fl tr Zol-

C 55.01: H, 14 )Blfan- - (ﬁ Sycamp rsulphonate&%wf}p@old .0 mtpl.i : mglml in
enant i onerl'Eet?ﬁP'}'F‘B'“ g "Sg’ F 958 (F?gHa Hmu'tea g"ﬁ?ﬁlﬁ'm E?o%
aci d (05? ga ar e s ) I;a%gsat tgi% OUS éa r(éot ea ‘IIe
Oferr]C °2 ‘ﬂdﬁ?g H’E drbﬁg”gf’tt @enygri AF4mAg Ak Sl enaedily
filtrati on organ eIayerwas was hen dried over ngnisu;m“su':;l:_{ at;. iitered and evaporate

IR, 35 2- (2, _va "ggj a%ve éjig y2 2(3 gl qgopf §‘§3§5-fluom%ﬂaﬂ in- -Y) ( 1 (4|-t1i|_?_z&| 12{I)§t1tzin-%-o|
azol-1-yl)b u'? ] “h +1 rhrraor%% rreth noI 00(?')
176[err]1£: li mrie oated a mlarc:::tp ZI'S rh est(:}_lf IgZfor E: %%t?

N, 11.43; Ve 25 ﬁr- 4d| L -3- - ro iy R 2441 ol {o ute
confi guratl PQCOQ]D farofNT I T ed” by single cr

anal ysi s. The flltrate romthe crystallisation was evaporated in
vacuo and ned between di chl or onet hane (10m ) and saturated
aqueous 1%0%& bonate sol ution (5n1 ). The organicl ayerwas dried

over magnesi U@l pifjuo dybichiliR 561 1.0k £2RSRM ke WNEhticke

0.2

pressure. T
mmol ) were dissol ved in nethanol (3n1) then cooled to [err] for 2 hours
The crystalllne solid

15 1) [(CH
was col | ected™y filtration to gl@e3 AN

28, 3R-2- (2, 4-\§ uqrophenyl ) - 3- (5-fl uoropyrim di §-4-y)-1-(1 |
H 1, 2, 4-triazol I 1-yl)b 5an 2- ol IS-(#) 10-c orsul;hoﬁaLQbQPS
nethanogs(o 05 h p. [err? [err] (c = 2ng/mM in ptha

C, 53.27; H 5.B1: N 11.64: [ery Edl O equires: C 53
N, 11. 73% A sanpl e of thd 1R (F)- 10- canphor sul phaga
2.1 mmol ) prepared according t e a met hod was partitioned

bet ween di chl or onet hane (20m) and s tura ed aqueous sodi uk bi carbonat e
(3m). 30 The organic | ayer was wa th water (5m ) then dried over

) 3§11 ,NNa, THF 46 372 B1

magnesi um sul phate, filtered and evaporiated in vacuo to give
2R, 3S-2- (2, 4-di fl uorophenyl)-3-(5-fluorppyrimdin-4-yl)-1-(1H1.2,4-tri azol
-1-yl) but an- 2- ol (0.64g9), mp. [err] [err] -62[err] (c = 1nmg/mM in

methanol ).  7HF (2009\0%@@1&& Rfiiurh BSeriem{idiyy %Fa%eqwm%wsda &t BHF§ Bldlthe sol-
(1.179, °2. Q57 @bibd BLEBHAIRE nitbseR Aol bfk-dt irkétne (6§ @ rmsat.&ra@a&ﬁﬁl by
a simlar npdoRf)dad QAdédiRdr 36iRRRES. AFREstiRRGI6E3 Holrs atLéB@Cﬂaethm slurry was treated with a solution

R- (-) - 10- casppos-EnioRPRINRAS B(18A|2{4-thidol-1-yl)ethgHoNeX17.7g) in THF (100mi), dropwise over 30 minutes.

2S, 3R- 2- ( 2, Phe dldtiotREssaf1ed Ty a)furthef Dholil 2t BE @A thah Géated 4itly hosticlacldy2dml), Atefwariingz Ol
- 1-yl ) buyf arte 20w thé &bibidiywas washad with water [2B0rhi) arld €tier okgarid Rydp séparated Afddombinéd with an

met hanol’) . ethyldzetate XAl EacBextract of the aqueous phase. The combined organic layers were concentrated un-

2- (2, 4- Di f | deonedystrbprgsisire B-pfdyidé h salid thptwas tritukter-with yiiedhyl lethed (230mi) and filtered. The filtrate

H 1, 2, 4- t r i we2 ebncdntrpled ndergedugedplessucepad thirasrmingiaghed an silicBwitiet:t diethyl ether/ethyl acetate

N as the eluent. The fractions containing the title compound were combined, concentrated upder reduced prgs

To THF (420(}%'*!")3"%93 residerctirogei@erantedhonss '@?Y’Wé@@ﬂybﬁcfﬂ Hiefenaners therptyent He appracyale
sol ution i wef Fompjgedgafl evaporated respuie o pigyide (A puified tite ?P"d
Asol ution dP8%) &t%y@"@’ﬁ TIPS HF-PHHdiOFdh P LBirer b prdisen Cat®i08nt B9

(100m) wasE)a&gEéigover 30 mnutes. Afterstirring for3 hours at-65C the thin
slurrywas tfeatet-with a solution of

1-(2, 4-df f I ugy, 25 e BHE 1 [

(100m), di% %gﬂe}wl)za (%:I‘Ibkr l%mén;t qu , z , r

further 1 houfheaje c@’ﬁ;[o@ﬁd Wds pripbled Wsn%ﬁa@ﬁ\gﬁgd thﬁd? uéﬁ% Eam QI'ICLSI 9— thor t er
var m ng 40 fub@pyrimnayi X2 4 RRuctEihbHyl): 901 HIBS 4 WS .01 biak-B. oi\'\@flagfo

or gani C _| ayddtio 2 a8 tHeQrarting maAdITHIS Gavditiid bradlct, m.p. 138E! ydunawéwi ﬂ%hz
back exft act,tofF:N:DeeqarsenEH01PAASE N 28l0s% conbi ned organi c | ayers were
concentrated un- der reduced pressure to provide a solid that was
triturated with diethyl ether (230m ) and filtered. The filtrate was
concentrated under reduced pressure and chromat ographed on silica with 1:1
di et hyl ether/ethyl acetate as thetéel uent. The fractions containing
the title conmpound were conbi ned, concentrated under reduced pres- 45 sure
and the residue chromat ographed on silica with 1:1 ethyl acetate/hexane as
the eluent. The appropriate fracti ons were conbi ned and evapor at ed
under reduced pressure to provide the purified title conmpound
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(0.82g9), mp. 125-127C. Found: C,54.89; H 4.06; N, 19.66; [err] requires:

C, 55.01;- H 4.01; N, 20.05% EXAMR

2-(2, 4- D'fluorophenyl) 3- (5- quoropyrlhgggaﬁﬁ yl)-1

-(1H1,2,4-triazol -1-yl)butan-2-ol,enantionmeric pair A The title

conpound waEXAMBYRI%d by a sinilar nmethod to that used in Exarrple 7 using
3-(4-chl oro- 5-
quoropyrlnl-' - ;

-2-ol, ensantlorrerlc pair A(see Prep- 55 aration 2(|||)) as the startlng
mat erial This gave the product, mp. [err] Found: C, 54.89; H, 4.06;

N, 19. 82; [err] reqU|r~§3 C 55.0 H N, 20. 05%

16 1“ 1z Bdjc, EF% J4d0 372 B1
EXAVPLE 10 % di nC%C%%aaz (2 aphenyi)- 1
-(1H-1, 2,4-trivazol QL; enantlone i & paily B [ %7

A sol ution of 34 - ( di f1 upr Gphe -1-(1

H1, 2, 4-triazol-
6(iii)) (0.58 g,
pheric pressure and at

ee Preparation
At ed at at nos-
10%

g1 en- 5 ant| onmeri c pai
in et hanol (20 m) was hydrig
bom tenperature in the presence™8

pal | adi ung on-charcoal (46 ng) and sodi um acetate (122 ng, 1.5 nmol)
for 7 hours. The catal yst was then renoved by filtrationfand the filtrate
was con- centrated under reduced pressure. "Fl ash” chrorrat ogr aphy of
the residue on silica using ethyl acetate as the rovi ded,
after conbi nat P pitiahef e-aishoreRven 'éz‘!iﬁiﬁ‘fq pen)- e“f"ﬂe?c‘t’tf'?fﬁ 1""3’\*%"%‘?% e
conpound 2(( 0. aggp nc%B(sef aralixﬁn (m))l( r4 @moJF)_- noI hyd[%g at atmos-
N 18. 58 [erqh ric ?F %%‘ ¢ mp ( 5mg and sodium
EXAMPLE 11 ] Y.

1,2, 4- trlaon'
elual
conpound

i A palladlu g g’l
ilfratio and t f
ed duce ﬁ.jls}L 406&2' raprg‘gfthe r Tﬁ:e%r? £l|%£) s‘?nra VF::EL
35‘9 baaﬁon%n@wa‘g s T t.u
zéNaSIZ n‘?‘b n| SLCbNOUﬁd % ﬁ]és ﬁ 3 %8 813 1,4 Fz'\yé% l‘"za }"J§é4ng
3-(4,5-dichlyp yrinidin uor opheny
-(1H-1,2,4-trrazol -1 yI)butan 2- oI enantlonerlc pair A (see Preparation
6(iii)) asthgggpggtﬂng mat eri al . This gave the product as a gumthatwas
characteri sed by [err] H NVRspectroscopy. 35 [err]HNVR [err] = 1.50 (d,
.. 3H) , 4. 4 sf q,3-Gldhiorofyrimiinaingl-242 8-ifl(AEpheny!)- 2 K H- 1,8 4-FRazdl-3-yi)blitan-£ G DantidnedEpalr k)
1H), 6.62 (m 1IH), 7.07 (m 1H), 7.6 (s, 1H, 8.05 (s, 1H), 8.5 (s,
1H), 8.8 (s, 1Fetiprampound was tbaiePbi-Ssithibar tnethdbto tiBused in Exariftect Ofusing 8¢, Sadichloro-
t abul at ed cauaidinési)-242.4-tiogpeesyal-(1Hd vt iaeol-1-yl)butan-2-ol, enantiomeric pair A (see Preparation
[err] 6(iii)) as the starting material. This gave the product as a gum that was characterised by 'H-NMR spectroscopy.
35  1H-NMR (CDCl,) = 1.50 (d, 3H), 4.4 (q, 1H), 4.67 and 4.82 (AB q, 2H), 6.35 (s, 1H (OH)), 6.45 (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.

"“BO

L

EXAMPLES 12 to 16

40 The following tabulated compounds of the general formula:-
OH
“ a Q
\_—:.N}q R F AN

50  were prepared by a similar method to that described for Example 10 using the appropriate 2-aryl-3-(4-chioro-
S-fluoropyrimidin-6-yl}-1-(1H-1,2,4-triazol-1-yl}butan-2-ol as the starting material.

55
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Exanpl e 10
17

B1 :
T-l-yl)butan-Z-oI as the starting

CEp Qhida7
riazo

nethod to that described for
2, 4-t

[err]

were prepared by a simlar
using the appropriate 2-aryl -3-(4-
5-fluoropyrimdin-6-yl)-1-(1H1
55

mat eri al .
EP 0 440 372 B1
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(1?). o ) ) EP 0 440 372 Bl

um ¢ r omat ogr aphy was carri 0, silica using 96:4 ethyl
acet at e/ net hanol as the el uant. e\E(;o‘m’f?%qa"Col um chro?rat ographyyvvas
carried out on silica using isobutylnethyl ketone as the e
(3) See Prepar 4l faunnghopatogiarly vasfgrriadeuteq sjca using 96:4 ethyl *e’ %'g{;[eéﬁaf‘ton 4
for starting nil ‘é‘?"{"a‘l“-hm?}amfaphy ?éca@é‘émlbi"éﬂ&i‘ a’i"igd??b?fyl?“éfagy"‘ﬂ"&eﬁ“ PPt eri al .
(6) The enantl@hiﬁelpéepb’aﬁ"r"%%ts'é\' resolved by H. P.L.C. using a sinilar

met hod to t hat“ Irqp n4 or starting materi anpl e 2. EXAMPLE 17 10 An
aqueous dalin e(5 or starting material.

R 35 2- (2, 4- d °P% %’Be"" 5 pair abtaingd s resolyed by HBL.C. using 8 pifilay method ta st es ety ol
-1- yI)bu ane oI and hydr oxypropyl -[err] - cyclodextrln

Hydr oxypr opy%g%;!éﬁ[,gh cyclodextrin (Ml ar Substitution 0.41, 1 g) was
placed in,a umetric flask and 15 dissolved in distilled water (ca.
7m ). Sodi Unprdaliddlid shine(sQ0BR bt 26883-22¢ dAfusHBishe SA) SIS FIvdRShyriniidid-)- 5 OIHLIL A, tFlaB T

t he Ol yABRarB4l Gnd Hydrbprd cyblolidxtrill St11Ted water. The resulting

sol ution vvas!! added to gR gS g%? 4-di Tl uorophenyl) -

3- (5-f 1 uor opyr Hybrdkiygrop$-pydyledbxtri (Molar Substitution &i0a2,0lg) dasyplapdsilin @ Mon valimetrib@Bskoand
(see Exanpl edisédivedin distiteid avhted(ceci 7rbif Bodiimxdhlaride (90mg) wascdded @nd dissoieed inftber solufionminghthe e s
and t hen f uroluee madeue th 10mi witk distfer vaéer. Thevesuitingselutién wals added ta PR 2-(24-diftprophenyl)-
Af urt her 3-(seflucrpryrimigiin-gfyl)-iy th- b4 iazob | V)bjuen-21ol (18pmoereExample 7 ip @ istgNd thgmixtrhen
added and t heasisbnicated for fi§ mipwtestapd thee fugther aniied Py echanical rofation,of (e vialfier 2,9pys) Afuggher |
hour to pr owl'd@'twqﬁ@’dpmroeylﬁé‘-y(ﬂﬂd?’@w (200mg) was then gqied fft5’|“|l°o’v{mlf§mlziﬁ%ﬁ¥é?°alfaﬂﬁ?{?ta'

i |l ustrat®e ttiea fori hayptogrovidesthe tilegoluliane| starting mater us
Exam pleF g Pt et he. paparecon of e RS BT HE e Bdn®
[err]
Preparation 1
25
4-Ethyl-3-fluoropyridine
cH,
% F
yZ 1) LDA, THF .
@ > )
N \N
- 2) C,HI

To a stirred solution of LDA (200 mmol) in dry THF (400 ml) (prepared by a similar method to that used in
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 aliowed 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 mi) 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.
1H-NMR (CDCl3): 6 = 1.25 (t, 3H, J = 10 Hz), 2.65 {q, 2H, J = 10 Hz), 7.1 (t, 1H, J = 8Hz), 8.3 (d, 1H, J = 8Hz),
8.33 (s, 1H) ppm.
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"To a stirred solution of LDA (200 rrrml) in dry THF (400 m) (prepared by a
simlar method to that used in ) at -70[err]C and under a
nitrogen atnosphere was added dropw %Pe opyri dine (20 g, 200 mol).
After 30 mnutes at this tenperature ethyl |od| de (60 g, 370 nmol) was
added dr opwiRepamtiontzhe reaction and 40 the mixture was allowed to warm
slowy to between -10 and -5C Wnereupon an exot herm occurred and the

t enper at ur e HéShlotord-flugropysimisined-yin@ 4 iferophamel {112 Fiagefyhbulaniol t her 30

m nutes afterwhich tinme the reaction was quenched by t he addltl on of
water (50° m) and the o!_%gnl phase separated. The aqugpus phase was ex-
tracted with ether (3 Xx i Ia)&ers were dried
over nagnesi um sul phat e|and jcon- OCH CH,CeDY rcal@,under r C pressure. The
resulting liquid was dis Z[n%sphercgﬂ Pr essure t i i

45 conpqynd (13 g), b.p. M54- 58[err]C wi'aft wag cha
[err] H NMR spectroscopy. err] H NVR [errgJ 1.25°(t, 8H J = 10 Hz),
2.65 (g, 2H, J = 10 Hz), 7.1 (t, 1H, J -’cZBHv} Hg. 3 (d, 1H J = 8Hz),

8.33 (s, 1H) ppm 50 55
19 S NH,.CHyC0,HEp 440 372 BI
Prepar at i+&n 2 (1)

3-(4-Chloro-5-fluoropyrimdin-6-yl)-2-(2,4-difl uorophen§/"t")) 1P°-C(1I
H 1,2, 4-triazol-1-yl)butan-2-ol [err]

3
20 N
”
PN
25 Cl
1) LDA, THF
30
0
' N
o F
CH
) A\ N
g /N /"m |
\_N FdQ N
F
40 Cl
F
45

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

To a solution of sodium methoxide (8.64 g, 160 mmol) in methano! (50 mi) at 0°C was added a solution of ethyi
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 (50 ml) and
the resulting 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 diethy| ether, the title
compound (5.5 g, 48%), m.p. 105-106°C. Found: C,50.38; H,4.85; N,19.63; CgH;FN,O requires: C,50.70;
H,4.93; N,19.72%.
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45 (i) 6-Ethyl-5-fluoropyrimdin- 4(3H) one To a sol ution of

sodi um net hoxi de (8.64 g, 160 mml ?ﬂ ganol (50 m) at O[err]C was
added a sol ution of ethyl rr] uoropropi onyl acetate (see E. D.
Bergmann et al, J. Chem Soc. 1959 3278 and D. J. Burton et al, Tet. 50
Lett., 30, T’Bi‘i%“"(’“.PQ‘B'QWVQ'i"ZbeQE?PQ’ed stespriRadyn RIARFratieR frani di ne acetate (8.32 g,

80 mml) 0 Ethanolhi %nd the resulting mxture was stirred at
O[err]Cfo -ethy, &ﬁﬁ%&lﬂ—ﬂi' roomtenperature andfinallyfor 30
m nut es, p ure V\?S co'g q la ?
. p r g, phoryl chlor e was ae
et hoxi tie gi"imng %ﬁ Mofuds é.uat.op 2°A§ her-

9) . The reggk\al,fk .% u ﬁﬁ:rerv?a @nm

was di s- the co ﬁi‘-\ﬁﬁ andtck'\@d dvm u sdl Wa
renoved byrefnwehwehe@carp%sm?@an t wsat.@ MN@Ss itk u rre&FcEHJré @lmy.@d@ermm uced
Pressurg. cdpamb (4.8 89BILROTAE B2z @im lid) RibtEsds GhiactbnidaBy GLRMR sppefdsethf as the
el uant 1H-IMRICDERE 5 = AB 1IN, §0MtM2)) 2li) BH.ARG 08X P96y (11HpgpmoT appropri ate

fractions and trituration with diethyl ether, the title conmpound (5.5
g, 48%, niip3-(4i€Hord-8Aloapyrintin-6-gn; 4-diﬂ,u&6praﬂyl)-1l=j1|4-1&E4-tnah:b|]19ﬁ)ﬁ&n -2adrr ]
requires: C, 50.70; H 4.93; N, 19.72%

20 15  To a solution of LDA (20 mmoi) in THF! (50 mi) (prepared by a similar methaod to that ysBt ig Expdr@le 3)aindds 1

The titl e auiqeernatciosphsre aridab 7456 was added dsepwise a delgion pfidkachradpict Pirpath il @12ig02 ninol)
(ii) 4- ChlBTHE'@3&mihgver Bfinutes: Thp (esyitinia dibituse was stirred abihistterpreratyre ferdchoys.dd thetre-of
part (i) (®iting 5°'ut'2f5W¢ﬁﬁ§$’9d 2t Rb S Afolifpprogtiendra-(d-12dgriareh -xiptbanqenif 48 9. Mder
refl ux mmoly i THE (54 fi)ragd thm@%&wgga"ﬁmé BOY G ifor d aps andiden, it o507 %m@t}h

di stil 1%t iy T'i‘ﬁfé‘?c"?’b‘tﬂiééﬂ‘c é’&&”ﬁraéd't&ﬁafﬂﬁé‘“?’é°f glacial acetig peid,d-2,g3 0 E?DPBH’N nto
i ce-wat er . a"i‘l’ﬁ'ée ‘” iIF'é° &PF'F %?tBH%a fPhese lsg‘??éat"é’h 8?‘?”&%“5 3 X
50 m) an dp ase extra ént a%?l

d he& gawg
. te ncentra u educ ressu ro ra e resldu on silica us)
dri ed Over?;gﬁ ?ae,&a';n o andevaig #&mﬁﬁn&ced
pressurg a oh ‘Lh,wgmg b&:b ggﬁq’o&# de b gge /.,g %g«r;F

provi de t hggé éat 3.5+ . irdd: C. {,e

whi ch was ﬁélaéﬁh@r( asg%tlnéo tﬁafs&n‘i‘ §%9Q>f BH% fractlons, the[tiﬁé E(]mp[)t‘?n‘argnan‘ 1 3
(t, 3H, J fombhdiak ta?hlr(aﬁd withketohe stard erialT dspurifibirby daruri recystallusatuor(s'frblh)

3- (4- Cnl or @ethyl fatlhm& FrvdeltRd mdactan}m)azoa Kodnd? CcCiofob; 403 58PN 881%Y; Lol itz reduids:t i a
zol - 1- y&b) bos@os; R:30b; N, 825%10 a sol ution of LDA (20 mml) in THF[err] (50 m)

(prepared by a simlar nethod to that used in Exanple 1) under a

ni trogen afiTHRgbe realckday toludid] err ] C was added dropw se a sol ution of the
product of part (ii) (3.2 g, 20 mmuol) in THF[err] (30 m) over 15
m nut es. TPreparatignglXteHg m xture was stirred at this tenperature for 3 hours.
To the ¥e- sulting solution was added a sol uti on of

1- (2, 4- di f | udhipliewing fapuisied cpmpopnds ofithe gengealfprmplay| ) et hanone (4.46 g, 20

mmol) in THF (50 M) and the m xture was nmaintained at -70[err]C for 1 hour
and then at -50[err]C for a further 1 20 h !%JI‘. The reacti on was quenched
by thegddltlon of a solution of glacial ac dc acid (1.2 g) in water (10
m ) and the mxture was al |l oped to9 mtqQ roomtenperature. The
organi ¢ phase was separated, theg<Q “phase extracted with ethyl
acetate (20 ml) and the conbi ned\‘ organi c Il aye re dried over nagnesium
sul - phate and concentrate der rRedrCe ressure Col um
chromatggraphy of the residue on silica using 3, et hyl
acetate/diethyl ether as the eluant first gave, C]after conbi nati on and
evaporation of appropriate fractions 25 and trituration wth diethyl

et her, thewdré tprepare® i Gl siliar et | t6 TRt i desdaBddr inBrréfardtién Qi) Ldifg 4-chloid-6-ethyl-5-
92[err] C. fotwpyimidine and th&apptbpMbs 1-drlylR-(BH-1,2 M tdaBolH A))ethaolid asitieCttrting Sriatefiz10. 06;
H, 3. 39;% N, 18. 25% Further elution gave, after conbination and
evaporation of appropriate fractions, the title conpound, enan-

tioneric pair A contamnated with ketone starting material. This was

purified by several recystallisations from di ethyl ether to provide
the product, mp. 132C. Found: C 49.93; H 3.58; N,18.23; [err] requires: 30
C,50.06° H, 3.39; N, 18.25% (1) THF nay be repl aced by tol uene.

Preparations 3 to 5 35
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45 - 50 55 22
EP 0 440 372 Bl Prepar ati on
3-(4,5-Dichloropyrimdin-6-yl)-2- (%%yalsﬁal}orophenyl )-1-(1 H1
,2,4-triazol -1-yl)butan-2-ol 5 [err]

Preparation

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

5
CH3
| {
4] 4]
10 1) CH,ONa, CH,OH
(1) 2N
2) HC
CH AN
3 NH,, . CH,,COOH - CH -
15 N\ 3
N
NH aq. HZOZ’ I
0 c.HC1 T
20 (ii) & 0 B
(ii) POCl3
25
CH3
N
- | ﬁ
C1l
Cl
35
1) LDA, THF
40
- on M3
2\
¥ /’N\n
\_—_—_l{ Cl N
F
50 C1

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 motl) in methanol
(45 L) at 5-10°C was added slowly a solution of methyl propionylacetate (2.5 kg, 19.2 mol) in methanol (10 L)
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25 -

3 ) Et hyl pyri m di n- 4(3H) - one

To a solution of sodi um net hoxi de (?5@3‘0%28177 6 m)l) and formam di ne
acetate (3.0 . 28 8 nol ) |n met hanol g} at 5-10[err] C was added
sI OV\A y a sd’l‘ﬂﬂ‘ﬁ' ‘ﬁ%"t’ﬂ ughout the '2" qrgsultipg mixtupayap stifed abiogm n o

temperature overnig taft r wh ch ti ethe Hwas adjustedt 7 by the addition of cancent?s dhydrochlorrc

id, The reaction mr p to with water
Fﬁr gugﬁg fﬁ}'i extract VE? Q‘?ﬁ é‘e[sgfg;%a%%?e ratctsﬁ?je‘:E %ren ted under
drl ac ir T rystatli
Lemper at Ur deees za ﬁt b o il % f n? e,
addi ti on OfFoﬁﬁme%QH ﬁ z/ziﬁoes 3O kauires: .5, G&CH 5% EHOH T Sias
concentrated under teduced pressure to ca. 10 L rn volume, diluted with
wat er (il Dbidhlor@etnyiRsmBié r act ed with 2 but anone (2 x 30 L). The
combi nedo organi c extracts were concentrated under 5 reduced pressure to
ca. 2 L in tealsolidn arecetiligytini@itl4(@Hidre @hdprbdud@eant(if) (184 d-)50 mhide indesdentRitbd Rydasluct
crystal | i sedloric acid (120mgyat Bi€o"C ehsldddeddrépisé aldg wt. FOSdutiahned hydeoger medxids inadater @ed
from i sopr oppsved a geclodyaf @0 winateg(sigbleadthedin resuited) 4nd Phe@sbitiny mikt@e was stirred va@thigtt at
C, 58. 45; H,4°QThe rhixt@2 waslcondeatrateld undegreducedpressyr® 8ndie rediduéwasSuspkhdad/diSsoled in tol-
(11) 4, 35 Diuehd and thegolenh temovediundediefuged essure.  To a sol uti on of
6- et hyl pyr i The thisiduedy(ag Hiysolypdin pholrhorys oxychlaride (1 5yl and h¢aled uidegrefiuxdpr 3 @ aftamthichi n
concent r at giheiifafxenss phosphorug pyghiqrige ‘tﬁ?lfﬂ“ ﬁ_wdrﬁfﬁd“@é prggrureO[hereside® wRspoyrertintd
dropwi se a iepivaler extopcledyithmeshylege C’M‘Gﬁ@ é’ldé'iﬁ cq@bined ofganiggxtracisgrere washedpyith
over a per i Water PP MY @ndqrigg,pveemagaesiugiiy Prent was fproqued underépcheed Pregsiln g Wg
m xt ure Q/vas'e%“'r'q ?"é'ti’SS IPdhy! ﬁ?. 'e%'rfed P'ess"’e UE%E’HP q ®le camReut Rf Gr 2D %akebs- 104°C at2

T T 12 0 15 gy opended di ssol ved

in tol- 15% ﬁlé?
resi due vasy(l 330lyg QSR A4S 2 b20 T o, freat ed under
reflux fpr 3 s oxychl oride
was r e”DVGdro%Si@rfon LABAG R RS AR50 fnrgfperSéb RPN Eat B n Example 1) at
i ce/wat er, pykacddach dpide mﬁ.’emér&a«amgr Rficirld @hd phodbictekhartii)) (P8, 19 Emmay Bl fhgd
organic eXtrEs'irﬁrhésdﬁﬁErﬂué&@ﬁn&CLt WHis! tbnperature fobVRJ iihutds3A sdidtibn &AQ2 d—'&#lﬁ‘dﬂoﬁﬁé/r@f)-z 1H-
nagnesi um sid PRabe1-y)Ehencho |22 13BSmEIEHTME (o WNORE addRE WaRsreRdiBS SR a88Udh khe
20 resub t irg sddslto MERaiflihg tdattlor @mpétatere béiew SoENARF &BiEhg BB 70°0 foy It Rdublarilae-soCirdre
conpound ( 5afdrtigr 1 BdPAhe réactipn wadgibhchdd by 2he addition o TDY-guecnfacetic av@S11Gar act eri sed
by [ err] H NVRTiepegahit plss@©pys. separated, tHeauelobs piilvée dxteactell with dthyd aetate (214,20 dhi)and hklz) |
3.04 (q, 2Hombined cigahiz Jayer@wad dfiesi ovéridjagmysiom sulphate. After removal of the solvent under reduced

pressure, the residue was triturated with diethyl ether (25 ml) and the unreacted ketone starting material (1.7

35  g)was removed by filtration. 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; C4gH3Cl,F2N5O requires:

C,48.00; H,3.25; N,17.50%.

40 Further elution gave, after combination and evaporation of appropriate fractions and trituration with diethyl
ether, the title compound, enantiomeric pair A as a solid (627 mg, 10%), m.p. 137°C. Found: C,48.02; H,3.30;
N,17.39; C4H3ClF,NsO requires: C,48.00; H,3.25; N,17.50%.

85
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(rit
3-(4,5-Dichloropyrimdin-6-yl)-2- (2 #B%%%pphenyl )-1-(1H1,2,4-triazol -1
-yl )butan-2-ol 25 To a sol uti of (13.6 Mol ) in THF (50 m)
(prepared by a simlar nethod to that used in Exanple 1) at -70C was
added dr opwiBsepamtian7di chl or o- 6- et hyl pyrimi dine (the product of part (ii))
(2.37g ,13.3 1 ml) and the resulting solution was stirred at this
terrperature'slrEi $HueRYRIgR-4CBA-Q08| yt j on of 1- (2, 4-di f | uor ophenyl ) - 2- (1H
1,2,4-triazol-1- yI)ethanone (2.97 g, 13.3 mol) in THF (50 M) was added to
the react’ion mixture at such a 30 rate so as to mai ntain the reaction

t enper at ure bel ow -50C. ter stirring at -70[err]C for 1 hour and at -50C
for a further 1. h the remctllm})Tﬁﬁa: ythe addition of 10%
aqueous acetic acid (1 gg ni c hajnwas separated, the
aqueous phase extracte )«&et hyl ac&ate (Z x 20 d the

conbi ned organic | ayers V\@ e Uried ) magnesi um sul phatcé After renoval

of the solvent under reduced pressure, the resifue was triturated
with diethyl ether (25 ml) and the unreacted ketone sfatti fBsal'8f5:al (1.7
35 g¢g) was renoved byfiltration. Thefiltrate was (@oncent r ab¥e, THRder reduced

pressuremnd "flash" chromat ography of the resi fluttloAc@l | i ca using
65: 35 ethyl acetate/diethyl ether as the eluant first}provided, after
conbi nati on and evaporation of appropriate frac¥ions and trituration
with diethyl ether, the title conpound, enantioneric pair B as a
solid (670 ng, 13%, mp. 124[err]C Found: C 47.78; H 3.33; N 17.13; [err]
requi res® C, 48.00;CH, 3. 25; N, 17.50% 40 Fupt her el ution gave,
afterconbi nation and evgporation of appyypriate fra s and trituration
wi th di et hyl r, het| I enant onegpic pair A as a
solid (527 ny, 109 ) [errLQmE@und endd; 02, 30; N, 17. 39;
[err] regyires:C .OO;N §l 510% 4% 2 0 55
24 EP 0440 372 B1
Preparation 7 6- Et hyl -5-fl uoropyrimdin-4(3H)-one 5
[err]
- 30 (iv) aq.NaOH
N/
35
) F [ (v) . FItLNH
© CH4CH, N)\Cl H,,CH,CO,Na, chcH, w
Pd/C, C,H 0H

(i) 2,4-Dichloro-5-fluoropyrimidine

To phosphorus oxychloride (141.4g) at 25°C was added powdered 5-fluorouracil (20g). The resulting slurry
was heated to 90°C and N,N-dimethylaniline (37. 3g) was added aver 1 hour. The reaction was then heated
80  atreflux for 5 hours and 70g of the phosphorus oxychloride was removed by distillation. The mixture was then
coaled 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.
55 1H-NMR (CDCl;): 8 = 8.5 (s, 1H) ppm.
Mass Spec.: m/e = 166.
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45 - (i) 2,4-Dichloro-5-fluoropyrimdine To phosphorus

oxychl oride (141.4g) at 25[err] C wag, f‘?‘q wdered 5-fluorouracil (20g).
The resulting slurry was heate and N, N-di net hyl aniline (37.
3g) was added over 1 hour The reaction was then heated 50 at reflux for 5
hours and -'"-"- S ARt -5 i ‘- was rermved by di stillation.
The m xture_was

(zoori) ot Bl 5 ‘%ﬂ@ﬂr 4@ Vah it %aa?e

¢ .g}‘m

~:(D

?%h H’ol ngﬂgne (N)g')_hnT gn

ime-

S § urry |8 e ) in 1
extract eg n ver hou eactl‘gr?? a(g 8er?n':’§et usm I@o ’I‘ etlca i &% egd
di chl ororrethﬁ]xﬁ& gu 4 which was "(& % 'ﬁ (gg n? of rated
under vacuumto g| ve an 0| '54{“’5 racterl sed by
[err] H- NMR @pmm&c.%eﬁ,gxtstﬁ%wnm.méS [err] H NIVR [err] = 8.5 (s, 1H) ppm
Mass Spec.: = 160.

25 10 To the solution obtained as the product of part (ii) was added a solution of potasglﬁn ﬁbn‘ﬂﬁ@arﬁ?eqzﬁﬂ-in
(1) 2, 4- Di vedtdr (260miflover Lholivg, ke épin@ tI1itéhyderaturd df tha lrediptioh ib&Tbwil209€ 5N hydrochloridacid (30ml)
magnesi um twisihen @8ded 4olicdved by b Bolitiohn sfabInaht @btabisulphiteT 643) h watas(42nl) after decdlolirishtion N
of br onoet hatte nixhP€the praduttras extracted ifith 81t laceaate25En!h Thearogganidlayet Wasshedl coiiceiytrateti
0[ err] C wasto giselmbil. The gl v patkiondd betweerpdichibroniethaiie (Ba)and 2N sofiRe gydraxide {10SmIpknte -
5 t hoxy et thewwreanicidyet Was @sashed witthfk brine THOEmD.dhe brganic layacwaggenserratdd Wtgivé @[selution C
usi ng gl aci dtheditieeompoyad which Wepgyedidisectfy indheenext step.  sol ution of the title

conmpound whi ch was used directly in the next step. (i)
2, 4- Di chl or@} ﬁﬂ%ﬁ&ﬂ%ﬂwﬂﬂﬂdﬁﬂjﬂﬁa 10 To the sol utlon obt ai ned as
the prpduct of ed a sol uti on of POt as per manganat e

e sl i

( 239) | To th I was

reaction besf"q g"td es the %gé ane

foll owned by e ml and e adjlg wnt ncen lonc acurﬁh gamcr:{;ayer ssega‘[ ?\jnd
& rHrF,c%.as

Al ter deCO| sm nce(a ﬂg e i ﬁ%@e ofg

ethyl ace t ma).ona ﬁeﬂm@w Eod iyl ST ﬁ_ﬂ@ j&uhe e ve
an oil. T\Pﬁééoimﬁ sl cb&@ﬁﬁte &‘;ta%iﬁaﬂe L.Wt R13fh po@rﬂ afotmed
sodi um hydrm 4 OpfitakioiHd arted (8dh,1 ﬁener.g@amr@ed t@yﬁ:wwa.sd MRS Bdromelry) 5% brine
(100m ). The- NM é&dsi 8Y 25 (A@RndeablOSIM (b { @ 28 ppn. 2 sol ution of the
titl e conpousdspde: mie=2wa@s used directly in the next step. (1v)

2- Chl or @e 6- €t hyl -5 fluoropyrimdin-4(3H -one 20 To the solution obtained
as the produmEthi-5fadrdpydmidin-3(3Mpsmeadded water (6m ). The m xture was stirred
at 80[err]C and 4N sodi um hydroxi de (45m ) was added slowly over 2
hours. At tTedheprrduahdf parhvi(6gdnethmdol (60mi) waredtiedspdiuaasetate (5.5g) and 5% palladium-on-carbon
{0.69g). 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 dichlorome-
thane (8omi). 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 filtration
and characterised by TH-NMR and mass spectrometry (Yield = 3.9g).
TH-NMR {dmso-dg): 8 = 8.0 (s, 1H), 2.5 (m, 2H), 1.15 (¢, 3H) ppm.
40  Mass spec.: m/e = 142,

Preparation 8

4-Ethyl-5-fluoropyrimidine

45
CH3
H,,Pd/C /N
. SN g
a~ AN
CH3C02Na R CHSOH F
55 A mixture of 2 4-dichloro-8-ethyl-5-fluoropyrimidine (10g) (see Preparation 7(jii)), sodium acetate (8.83g),

5% palladium-on-charcoal (50% "wet", 2g) and methanol (30ml) was hydrogenated at 50°C and 3 atmospheres
pressure for 5 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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cool ed and washed wi th dichl oronet hane (15m ). The aqueous | ayer was then
added to'dichl or onet hane (GOM%@ﬂga; pH adjusted to 1 with
concentrated hydrochloric acid. The organic Tayerwas separated and the
pH adj usted to 3 using concentrated aqueous amoni a sol ution. The

preci pi t at e RFsSHRiPBMAVIda? ednugpssdistilaigsThisvas pastitippedpepypen water (30Pmand sther () and
filtrate washewaphasehreasiatph Thapreasic ghase wemgasind with water(f ¥ Som). dred gvaMaROcant e
acet ate sojvant wag rpmoved atroarm, femperaiire {erer redirelprpsswe provisie the HYie Gryppoyd asd pale
and the crys¥eiwdiagd22qb title conpound that forned were col | ected by

filtratioh 5;aé}glatrllarmime? (8g), then characterised by [err] H NVR and nass
spectronetry- P err] H NVMR (dnso-[err]: [err] = 7.3 (exchangeable), 2.4

(m 2H, 1.1, o MAss Spec.: nfe = 176. 30 (v)

6- Et hyI-5-fM@ﬁ%€?‘%ﬂE/gne To the product of part (iv) (6g)
in ethang, (60nm) was added sodi um acetate (5.5g) and 5%

pal | adi um on- car bon (0.6g). The m xture was hydr ogeRa;&d at 3

at nospheres pressure for 8 hours. The catal yst was rempved by 35

filtration and the fightrate ceancenicrai.ed to agyaol $_ckOpk_ t hen m xed
\cﬁ)%g- Eemit hgze Toluene? (32m) was

with water (2m ) andjdichl or ne (80m).3

added andsthe sa&lugFonywas conc8alia™fed to a.vol u -6m and then

m xed with further| tollpene (8nm). The crystals of th i ¥l e conpound t hat
separated were isolanédchy filtratien and char alge d by [err] H NMR
and mass spectronetry (Yield = 3.99). [err]H-NMR (dnso-[err]): [err] =
8.0 (s, 1H, 2.5 (m 2H), 1.15 (t, 3H ppm 40 Mass jspec.: nie = 142.
Prepar at i%6n 8 4-Et hyl -5-fl uoropyrimdine 45 [errf] 55 A
m xture of 2,4-dichloro-6-ethyl-5-fluoropyrimdine (14g) (see Pr ration
7(iii)), sodium acetate (8.83Q), 5% pal | adi Jﬁ%bn-c@rggla’lcla(sg@)
"wet",2g) and net hanol (30m) was hydrogenated at 50[ferr] C and 3

at nosphergs pressure for 5 hours. The resulting urry was filtered
carefully through a cellul ose-based filter-aid, the pad was washed
with further methanol (5m) and the resulting orange filtrate was distilled
at 64[err] C and at nospheric HyCHy

26 F~ 2 EP 0 440 372 Bl
.pressure o provide a colourless distillate. This S partitioned between
“water (300m) and ether (40m ) and the two pha g&g@rated. The

organi ¢ phase was washed with water (4 x 50m ), dried over [err] and the
sol vent was renoved at roomtenperature under reduced pressure to provide
the title cofy2edethy-2e-chlopd-fizoropyrimidinati)d\e-drapgreidie 46X, Bethyl eSer

[err] 35

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)

was added over 30 minutes at-10°C. The reaction was partitioned between dichloromethane (200mi) and wa-

ter (200ml), acidified with acetic acid and the layers separated. The organic layer was concentrated under re-
40 duced pressure to an oil 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 'H-NMR and mass spectrometry.

1H-NMR (CDCI3): 8 = 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) (3.29) was dissolved in acetic acid (25m!) 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 (yield = 350mg).
'H-NMR (CDC1,): 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
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30 (i)

2- Met hyl - 2-(2-chl or o- 5- quoropyrlnlngqﬁ 11, 3- propanedi oc acid, diethyl
ester 35 Sodi um hydri de (60% Ol |sper5|on 2.8Q9) and dlethyl

net hyl mal onat e %69 were reacted at -10[err]C in THF 200n1% Af ter

30 m nutes ‘é{‘t @ﬁ‘l‘?&ﬂ‘-ﬁ—%ﬂﬂ%ﬁ# “55 ‘”F"f ‘ﬂ%ﬁtﬁ ﬁ*‘f"?’f‘l"&ﬁ‘?ﬁé“(“&ﬂf‘d ftastandard dose

Preparatlon

The reactiop “1;“ FW:"%’?% = T?‘E‘:g:tce wer‘FFt P8fr"3 tﬁ'é eedeftﬁﬁgﬁ}ﬁ"f'uegkagﬁlé‘l&mm]e
g T

ter (200 ) sulis §b%g|¥gd| aratl % u ¥§£s§nb§§ R‘a’[ Ee%glc Exa ples of
g e e
chr omat ogr apg @gad@Ebo>! ,;g@ %gmn tﬁ M ane ?fsthe uent

gave, he co |na I on an evapor ation of appropriate fractlons
the title conpound (99) which was character- ised using [err] H NWR
and massgpSpectronetry. [err]HHNWMR [err] = 8.5 (d, 1H), 4.6 (m 4H),
1.9 (s, 3H, 1.3 (t, 3H) ppm Mass spec.: nie = 304. 45 (i)
2- Chl oro- 4- et hyl -5-fl uoropyri m di ne The product of part (i) (3.2Q9)
was dissolved in acetic acid (25m) and diluted with 5N HCl (10m) . After
heat i ng the m xture at 100[err]C for 16 hours the m xture was cool ed

and partiti oned between water (30m ) and dichloro- 50 nmet hane (45m ). The
di chl oronet hane | ayer was separated, dried and concentrated under reduced
pressure to give an oil. The title conpound was isol ated by

chromat ography on silica gel using dichloronethane as the el uent. The
pr oduct has characteri sed by [err]H—NNR and nmass spectronetry (yield =
350ny) . [err]H-NVR [err] 8.4 (s, 1H, 2.9 (m 2H), 1.3 (t, 3H ppm
Mass spec.: mle = 160. 55 Assessnent of in vivo activity against
Aspergillus fumgatus in mce Usi ng the general test procedure
outlined on page 17 of the description, a group of mce was inocul ated

27 EP 0440 372 B1
with a straln of Aspergillus fum gatus. Each nouse was then treated wth
the test conmpound at a standard dose of 20 ng/kg b.i.d. for 5 days.
The m ce were then assessed on the tenth day. Activity is based
on the survival of a treated group of mce after the death of an untreated

. group ofsem ce, and al so on the nunber of mce cured of the infection.

5 The results obtained in a conparative study using two conpounds
described in the specific Exanpl es of the present application and two
conpounds described in the specific Exanpl es of European Patent Application
No. 893q;920.2 (EP- A-0357241) are shown in the follow ng table:- 10

15 -

55
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E5 [err]

EP 0 440372 Bl Clains 5 ' for the fol ' r LNg
States AT, BE, CH, DE, DK, FR GB, ﬁ?“?b,&%lﬂl NL, SE limm!'mi]}mmHWd
of the fornul a: - 10 « ¢ erfyl s

or a pharmaceutically acceptable salt thereof, wherein R is phenyl
substituted by 1 to 3 substituents each | ndependently sel ected
from hal o, -«#Msand - OCF3; [err] is [err] alkyl; 20 [err] is

D O Comfou L Yor the frawing SopkiResine Sthap sAf B £8. BRI FReEBITHILIHEF 1 or

2 hal o subst,it S, 3. A conpound as clainmed in claim2 wherein R
1 Hi%gr}cﬁongzqg?le E?rmula.

i s phenyl subs or 2 substituents each indepen- dently
selected fromfluoro and chl oro. 4. Aconmpound as clainmed in claim3
wherein B is 2-fluorophenyl, 4-f | uordpheiyl , 2, 4-di fl uor ophenyl, 2-chlor-
30 ophenyl or 2, 4-di chl or ophgpW/ 5. A conpound as clained in
claim4 wherein Ris 2-fl yghQp I ZA4- dif | uorophenyl, 2-chl orophenyl or
2, 4- di chl or opheny| B 6. JA cqnpound as-<l(@ med in any

precedi ng clai mwherein [ S thyl A35N 7. A conpound as cl ai ned
I n any preceding claimwherein R2 fs Hor t hyl . 8. A conpound as

claimed in claim7 wherein RR is H 40 9. A conpound as clained in any

precedi ng cl ai anagh@macauticdlly ascelstable salt theredQwheteirRirplenyl substiuted byi1 tredbubstitugnts/each
precedi ng cl ai indenqedeptiyselyctedSfrom halo, -CF3 and 0CFA conpound as cl ai ned i n any

preceding clai miﬁﬁe?eﬁ“ﬁ'?terr] is Hand which has the 2R 3S- configuration,
that is 45 R2is H or C4-C, alkyl;
[err] Xis CHor N; and

Yis ForCl.

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

25
3. 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 claimed in claim 3 wherein R is 2-flucrophenyl, 4-fluorophenyl, 2,4-difluorophenyl, 2-chlor-
- ophenyl or 2,4-dichlorophenyl.

30
5. Acompound as claimed in claim 4 wherein R is 2-fluorophenyl, 2,4-difluorophenyl, 2-chlorophenyl or 2,4-
dichlorophenyl.
6. A compound 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.
8. Acompound as claimed in claim 7 wherein R2 is H.

o 9 Acompound as claimed in any preceding claim wherein Xis N.
10. A compound as claimed in any preceding claim wherein Y is F.

11. Acompound as claimed in any preceding claim wherein R2 is H and which has the 2R,3S- configuration,
thatis

12. 2R,3S-2-(2,4-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-triazol-1-yl)butan-2-ol,
2R, 35-2-(2-fluorophenyl)-3-(3-fluoropyridin-4-yl)-1-(1H-1,2,4-triazol-1-yl)butan-2-ol,
2R,38-2-(2,4-difluorophenyl)-3-(5-fluoropyrimidin-4-yl)-1-(1H-1,2,4-triazol-1-yl)butan-2-ol, or

3



12. : |
2R, 3S-2-(2, 4-di fl uorophenyl )-3-(3-flyo ridin-4-yl)- A llrmwol-l
-yl ) but aﬁl- 2-ol, 55 P a ( eFY b3z Bq' a HIM“HM “ll\““ls *

2R, 3S-2-(2-chl oroghen |)-3-(3-fluoropyridin-4-yl)-1-(1

H 1,2 4-tri azopB@--}T(g.%grp_raqqo eny|)-3-(5-fluoropyrimidin-4-yl)-1-(1H-1,2,4-triazol-1-yl)butan-2-ol:

2R, 3S- 2- (2- f | uBFBRIRERAgeutically pogentablesalbtsoreafdi n- 4-yI ) - 1- (1

1, 2, 4- U1 8g0lydarihdeBEABn Rl comrisi i

2R 35 2 (2 LG L gt eprpr st

- 1-yl') but"an- 2- @Lerier!
31

2R, 3S- 2- ( 2, 44diAphéroraptvarpnpesBior &-cainea indiyt it 31h ehhith the ¥dn)poilnd(of thktokmula (1) is com-

, 2, 4-triazol - 1 plexddwisti b Aywr@yatiyt derivative of a cyclodesttin.a phar naceuti cal |y accept abl e
salt theggof. 13. Apharmaceutical conposition conprising a conpound
of the for rrJFaAg'_‘Lﬁ’mG‘jeélt_' kraimpasitien asictaime {p claie M nhatsingaid Bydroxyalkyl degativetisrehydiofy-
as claimed in B9V ferixativepndgaid pysiofsxtip isloharar bel-YFcdextihar naceut i cal |y

accept abl e qbl W pogrqd f the formula (1) , or, %E\grl'ng elticall ceptagiésalt'g‘r nx rs%cgugll ti:fcaglcl ime
conposi tion as jGh@bdlifcdifs Flodb Hid ylg@o lrﬁ%:ﬁt:ﬁ? rQ&QRQHQ%:r ¥e arsnla?neﬁi tﬁg‘ (E 1)

ydr oxyal kyl deri U

is com 15 plexed wth a vative o acyc?go extrin.
15. A phar nez.e Uihd usabf acangooriof thedrniusa (G, lobdf ARtArhatetical #ocdplabilaaif & bdinpadiicd thereof,
hydr oxyal kyl des ¢laiméd ivanyiose af clainsil @x12-and any one of claims [03 10 P tesgibetiviely, Fbritheanzaraknsai d
cycl odextrin i ofaalaptifiengal@genbet a- cycl odextrin. 16. A compound of the
formul am%o:j) " choa phar maceutical ly acceptable salt or conposition thereof,

as cl ai mpound qf the fmulgi= of clains 1 to 12 and any one of clains 13
to 15 respectively, for use as a nedicanent. 15 17. The use of a
conmpound of the fornmula (1), or of a pharmaceutically acceptable salt or
conposition thereof, as ¢laimed in any one of clains 1 to 12 and
any one gf clainms 13 to 1Rlrgdpectively, for t he, mgpufzact ure of
an antifungal agent. 20 18., A corrpiund of the fjormyl,a: - 25

[err] 30 er,gin , [err] [err nd Y are as defined in

claiml1l and Z is a | eavi oﬁp., 33 2% 19. A gBnpopnd pf.the formul a
(VI) _as clained in clai mil8 ereﬂn]Zis chloro, tomplQr jgerr]

. al kanesusspho- Rny ¥oxy~ 20. A conpouridd 0¥ the fornula:- 40
[err] @gvywherein:R [err] [err] and Y are as defined in
claim1 and [err] and [err] are each independently séfPcted fromH

_wherein R, R', R%, X and Y are as defined in claim 1 and Z is a leaving group.

35
19. Acompound of the formula (V1) as claimed in claim 18 wherein Z is chloro, bromo or C,-C, alkanesulpho-
nyloxy.
20. A compound of the formula:-
40
Rl R2
OH
3
45 N/\N Z N\er
\— N
RN
z2
50 (X1}
wherein R, R, R and Y are as defined in claim 1 and Z2 and Z3 are each independently selected from H
55 and a group that may be selectively 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

32



55 - - and a group that may be selectively renoved by reduction, with

the proviso that [err] and [err] cannot, both b '
conpound as claimed in claim20 wherd H4RE B oup that n'ammzl ||HH||HHamHﬂI|
removed by reduction is x ¢ L M s =
32 halo. EP O 440 372 Bl

hal o. 2., A conpound gs clajnmed in claim?2 rein [err] is chloro
and [err] i sﬁH.Am'gpo"'qg?cgmegﬂ"ﬁ;ﬁ"? %1-"1' eﬁ@:}éﬁfﬁf’rﬁﬁaﬁg]ﬁr _

4- chl or 0- 6- efshulefy-5-kibRpPidide Br lchiGe-6-ethyl-s-fiublopirifiinOr  the fol | owi ng
Contractithg State: ES 1. A process for the preparation of a conpound
of the for mitiaims fdthe following Contracting State : ES [err] 15

or a pharmaceutically acceptable salt thereof, wherein R is phenyl
substi t ut ed by Alprdcess3or shalpeeparttive ot ascompauind he formulai-ndependent | y sel ected from

hal o, -CR3 and - OCF3; [err] is [err] alkyl; [err] is Hor
[err] alkyl; Xis CHor N and. Yis For d, 25
conprising reacting a 1'-deprotonat form of a conpound of the formula: -

30 35 where}n\[er Ofe¥r] X and Y are as defined above, with
a conpound of the fornul ai% Naﬁkk‘ =X wherein Ris as defined
above: sasd process bei ng oo'gi onal lty fol|l ov%i by conver §fbn of the conpound
of the formula (1)~t0 a pharnmag jcal ly acceptable salt thereof.
50 2. A process as clainmed in claim1 in which said deprotonated formis
a lithium SOdiothgrmage%igﬁgé %Iglsélttﬁ)efreof wherein R j tpne(:"n %%Rt%@gy 1% ugs feﬁ)tge La
(rry. " 3. el QrtsalebiSd frd lop-@fﬂd%éﬁp of Pa (’f’orrpound of ﬁ]e ?uorrmr%éa. -
R!is C-C, alkyl;

R2is H or C4-C; alkyl;
Xis CH or N; and
YisForCl,
25 comprising reacting a 1'-deprotonated form of a compound of the formula:-

30

wherein R1, R?, X and Y are as defined above, with a compound of the formula:-

40 NAN /YO
\/

R
(I11)
45
wherein R is as defined above: said process being optionally followed by conversion of the compound of
the formula (1) to a pharmaceutically acceptable salt thereof.
5 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:-

55
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55

EP 440 372 Bl [err] (o] rmaceut i cal ly ac wufﬁm

t hereof, wherein R J[err] [err] X arﬁfwg?;eybgs defined in cl H H"ﬂm,]
prising reacting a conpound of the formnul a: -

[err] wherein R, [err]z[err] X and Y are as previously
defined in this claimand Z is a |lea\ égroup either wwth a base
salt of 1H1,2,4-triazole grut ,4-triazole in the presenceofan

addi tional base: said prolessny optionally foll owed by
conversi on of the conpouniL_of fb/the flor mulfa (I into a"p‘héf)rraceuti cally ac-

25 ceptabl e salt thereof. R & process as clainmed in claim3
in which Zis chloro, brono or [err] al kanesul phonyl oxy. 5. A

process as Cl ai, ﬂua"nﬁhc&]t@llﬁc’éedtﬂle%l thidtedt wheraR RURIOR20X ardlYaurd dafdefiedin(clal 1, boim-

used. 0 pridhd é}&r%%scoﬁéouﬁ | Fki8&muR- any one of claims 3 to 5 in whi ch
sai d base salt o) 2,4-triazole is either a sodi um

potassiumor a tetra n- butyl anmpnium sal t .
in any one of clains 3 to 5 i Rwhkch said addi

1 oA process as clained
i oﬁalRZ base i s sodi um or

pot assi um car bona 3 8. A prpcgsy/ for the preparation of
a conpounsl of the fornula:- /Xm or [err /x
NN 45 (L) or
a pharmaceutical ly acceptabl egsat 8r eof , wher i WMF r] [err] and Y
are as defined in claim1, conz ‘)30 prising reduction of a conpound of
. IV
the formul a: - 55
(VD)
20
wherein R, R, R2, X and Y are as previously defined in this claim and Z is a leaving group, either with a
base salt of 1H-1,2,4-triazole or with 1H-1,2,4-triazole in the presence of an additional base: said process
being optionally followed by conversion of the compound of the formula (I) into a pharmaceutically ac-
25 ceptable salt thereof. .
4. Aprocess as claimed in claim 3 in which Z is chioro, bromo or C4-C, alkanesulphonyloxy.
5. 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
sodium, potassium or a tetra-n-butylammonium salt.
7. A process as claimed in any one of claims 3 to § in which said additional base is sodium or potassium
carbonate.
35
8. A process for the preparation of a compound of the formula:-
40
45
(IA)
or a pharmaceutically acceptable salt thereof, wherein R, R, R2 and Y are as defined in claim 1, com-
50 prising reduction of a compound of the formula:-

55
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[err] wher ei n rr] and Y aiﬂumu

defined in this claimand [err] anrljkp err aéﬁ each i ndep [mm’”mﬂ”"’
selected fromH and a group that may be sel ectively renoved y feductsi on,
with the proviso that Z2 and 15 [err] cannot both be H said process
being optionally foll owed by conversion o%lt@& conpound of the formula

(IA) into a pharnaceutically acceptable s t her eof . 9. A process as
claimed in claim8 in which [er is th t By be selectively
renmoved %y reducti on and err] s ] 10. A process as
claimed in claim8 or 9 in whﬂ~_‘ ai d grioup that y be selectively renoved
by reduction is hal o. 11R A p s as claimed in claim10
in which said halo group is chloro. 25 12. Arggocess as clainmed in any
one of ghainms 8 to 11 in which said reduction is carried out by

hydr ogenol ysi s using a pallaé &4 on- char coal catal yst. 13. A
process as claimed in claim12 in which sodiumacetate is also present. 30
14. A process whsreinlRaRh B8 andrY aeys peviongyl defigedih ghiswlaivh endsd?and 23 age qgableingedpendently
substi tut ed byseléctetfrofh Hhand @ gouibibétiniay beéedectively removéddy retiugiion @it the provied that @Randi n
cl ai m 145 wher & panRotbeth bat ngid prevedsdeing eptierdlitiglioveddy conversignof fhe camppund ofdled formula

i ndependent | y (IA) into a pharmageliicgliyadeeptabiesditithesaoh and chloro. 35 16. A process

gs 4C1j?:c rﬁgr%g cl al srga%g@\ﬁlp pdangain\khsrch% %%ﬁ%ﬁg atdrlua\4 béselectwe&?gm%eedqvg¥educt|on and
2, 4-di chl orop ? [err] is nmethyl; and [err] is H 40
17. A pribcefs Mockisds BBifted i cifildioFd &@hwsaroedr&p Bhat ﬁay%eéérmre@paﬁdwd by reduction is
2, 4- d|fluoroph@ByI 2-chl orophenyl or 2,4 di chl or ophenyl ;

[err] is nethyl; [err] is H and Yis F. 45 18.

Apr ocess as11cll’enrms$asnlalmnq/mplalex:l@mvrhg:hehldthahmmehchlos: used to prepare a
conmpound,oftheformul a (1) where- R2 H and whi ch has the

2R, 3S- conf 129 Lﬁpéqcpﬁﬁs clfrﬂaq in any one cg?]arms 8to11in whlch sald reductlon is carried out by hydrogenaclysis
[err] usrngk,a palla%rum-on -charcoal ﬁja lyst

13. A process as claimed in claim 12 in which sodium acetate is also present.
30 14, Aprocess as claimed in any preceding claim wherein R is phenyl substituted by 1 or 2 halo substituents.

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

35 16. Aprocess as claimed in claim 15 wherein R is 2-fluorophenyl, 4-fluorophenyl, 2, 4-difluorophenyl, 2-chior-
ophenyl or
2,4~dichlorophenyl;
R is methyi; and
R2is H.

17. A process as claimed in claim 16 wherein R is 2-fluorophenyl, 2,4-difluorophenyl, 2-chlorophenyl or 2,4-
dichlorophenyt;
Rt is methyl;
R2is H; and
YisF

48. Aprocess as claimed in any preceding claim which is used to prepare a compound of the formuta (I) where-
in R2is H and which has the 2R,3S- configuration, that is

55
19. A process as claimed in claim 18 which is used to prepare

35



19. A process as clained in claim18 which is used to pr

35
0
2R, 3S-2-(2,4-difl uorophenyl) 3 (3-f Pu%‘tr“ogglzr?di n- -y

H1, 2 4-tri az%I 131- % '?' & ( 141 4?.'3 oj:1-yl)butan-2-0|
2R, 3S- 2- (2-chl r@% -1luorop .4- -1 1H- tnazol- “yl)butan-2-ol,

H1, 2, 4-triaz
@ 3 ﬂ(lgtjﬁ dm-ﬁﬁ 1;411 5{ ailﬁq‘%éﬁ%zt Gisazol -1-yl)

2R, 38—2 (2-fl léR
but an- 2- ol , . b h
2R 38— 5. ( 2 4- (i" ff 2 (2 4—6']$hlo }ﬂain);l%:(eﬁfht :ﬁ}é%:mdﬁ)ny-"" Yl) -1- QH 1 24—tr|arz)ol -1 yl)ETtT-T-Z_LOIZ A-triazol
-1- yI)butan 2- ol
2R, 3S-2-(2,20: dupﬁhésslfdapieeﬁyéra.tioaef(aﬁahzir}nuanmpmbhpdsﬂbmﬁaprjsln); edmbininigta torndpodndior thaz Ol
- 1-yl') but an- 2-4anula (1), or a pharmazeutiealp laeveptattesHititipdol, whiale bbb arbprepasd|by atpheess @b .
20. A prgcess chipred inmey prapiag aanmmthafphamgﬂeamu@wptamnumbwpmert | on
conpri si ng conbl ni ng a_conpound of l)
phar maceut i & de atwee?%ﬂ‘ 'B"ag%ﬁot“"fhf?EPrEB‘?mp°Vﬂ‘fP8PFfFf5‘é“aﬂ)é%‘i?mﬂ F’@H&FWVW"V&“‘V‘

0

process as 1 Xipie, any preceding claim wth a pharmaceutically

accept abl e gi lALb%LssQE dQ?EJ;E@IEI 21in hlch%ﬁd hyaroWaﬁlﬁ Qé'ﬁatﬁ@ ls(élh?dr&@ﬂﬂ ypdeﬁ\LamJQngo

in whichsthe GREBRIAAS &w&* Sdekthin. | S conpl exed w ydroxyal Kyl
derivative of a cyclodextrin. . A process as clained in claim21 in
whi ch sai d dxithis @3/l otlowdify tontiabisy stat,a dw/droxypropyl derivative and

sai d cyclodextrin is al pha- or beta-cyclodextrin. Clainms for the

f ol.l ow ng Gontarpadeéds iy tHatpadpsratioiof a compound.of tie fprimaleess for the preparation of a
conmpound” of the formula:- 20

[err] 25 N 1 2 or a pharmaceutically
acceptabl e salt thereof, wherein RAs Hhenyl substituted by 1 to 3
substituents each |nde ermle tIy sel ected fromhalo, [err] and
[err] . [err] is ,[,érrk al \‘ [err] is Hor [err] alkyl;
Xis CHor N and YlsFor[rr] “co ising reacting a
1' - deprotonated form of npouna of y Yormul a: - [err] 40

wherein [err] [err] X and Y are as defined above, wth a conpound of the

for _r_rul a:- 50 or a pharmaceutically ac[:gprtaere salt thereSo§, wherein R is phenyl substituted by 1 to 3 substituents each

80 independently selected from halo, -CF; and -OCF3;
R'is C,-C, alkyl;
R2is H or C-C, alkyl;
Xis CHorN; and
35 YisForCl,
comprising reacting a 1'-deprotonated form of a compound of the formula:-
- Rl
40 " Xﬁ
RN
I
S
Y
45 (I1)
wherein R1, R2, X and Y are as defined above, with a compound of the formula:-
50
N/\N /YO
_/
! R
55 (ILT)

wherein R is as defined above: said process being optionally foliowed by conversion of the compound of
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'V\/ner ein Ris as defined above: said process being optionally followed by

conversion of the compound of  gpg s AU IR,

the formul a (I)thefo Y Q@‘a ceutically acceptable salt thereof
process as clai ned n &P 'Ta‘?eht'cﬁ%aii‘ﬁp'é%{? Itéhemobt onated formis a it h| um

sodi um or poi aRGrdsBIs S8 Likim&Y in claim 1 in wh d &Y %}pﬂyﬂﬂﬂ
3. A process fzr?:&hﬁsouﬁé éﬁw&‘ﬁgmmw |cgs%on%g&ﬁ Tqu t?'Brn'%O{MWJ’&S'(‘m sditor °
[err] 5 15 or a phar maceutical 'y acceptable salt thereof,

wherei n R, [%r Alprdcessifdr th¥ peepatatlén aftacompoudedfitiedotmuia:-cl ai m 1, com

prising reacting a conpound of the fornula: -

[err] Z , | RZE 20,

(V1) wherein R [err] [erf] X and Y are as previously defined in
this claimmand Z is a |eaving gr ther with a 30 " base salt of
1H1,2,4-triazole or WthN1H 4,2, ri ag ’éminthe presence of an

addi ti onal base: said pro _is?( bei g opti onad-l yr)f ol | oned by
conversion of the compound o the Ror N) into a pharmaceutically ac-
cept abl eés'rsalt t her eof . . A process as claimed in claim3 in which
Zis chldto, b on €SS as
claimed in cl a'&%%éfﬁaff qu;z@épggﬁgﬁt% ?rﬁmx R! R%E}f%{\d a%asdgfmeé Eaf"m1'°°m‘
6. A process as clained in any one o clalms 3 to 5 in which said base
salt of 1H1,2,4-triazole is ent hqr a sodi um potassiumor a
tetra-n- p(ytyl amoni um sal t. R7. A process as edainmed in any one of
clainms 3to 5 in which sai /tional baselss(ﬁlumor pot assi um

car bonat e. 8. A proce /thz pé.£par a conpound of the
formul a: - \’ [err]
N 50 R Y XN (1A 55

or a phagmaceutical ly accept a?év% salt thereof, WheIYeI nN"R [err] [err] and Y
are as defined in claim1, D)

wherein R, RY, R?, X and Y are as previously defined in this claimand Z is a leaving group, either with a
30 base salt of 1H-1,2,4-triazole or with 1H-1,2,4-triazole in the presence of an additional base: said process
being optionally followed by conversion of the compound of the formula (1) into a pharmaceutically ac-
ceptable salt thereof.
4. Aprocess as claimed in claim 3 in which Z is chloro, bromo or C4-C,4 alkanesulphonyloxy.
A process as claimed in claim 3 in which a compound of the formula (IV) is used.

6. Aprocess 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 sait.

40 7. Aprocess as claimed in any one of claims 3 to 5 in which said additional base is sodium or potassium
carbonate.

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

(TA)

55
or a pharmaceutically acceptable salt thereof, wherein R, R, R2 and Y are as defined in claim 1, com-
prising reduction of a compound of the formula:-
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ey

"prising reduction of a conmpound of the fornula:-

37 " EP 0 440 372 B1 EP 0372 B
[err] 10 wher ein érr] [err] andj t“”mulur”“ "L/
previously defined in this claimand [err] and [err] are

selected fromH and a group that may be seliegtively renoved by réduttidn,*
with the proviso that [err] and rr] cannot both be H said
process being optionally foll owe\by i on of ghe conpound of the

fornula 15 (I'A) into a phar tabl e salt thereof.
9. A process as clained in cl & a group that may be

sel ectively renoved by reduction and v Xz3'is H 20 10. A process
as claimed in claim8 or 9 in which said group that may be sel ectively
renoved by reduction is hal o 13. A process as claimed in
claim 104 n which said halo group is cf‘ﬁ%ro. 12. A process as cl ained

in any one of clains 8 to 11 in which said reduction is carried out by

hydr ogenol ysi swBdpein R, R!, Rusidl NGirecas[padvioastli defined i this alaier0sb ZCankd @b Jrdleach independshlly A
process as cl abeiestéd from tlapd aigrduld that majbeckleatively temmad &y ratuetidnsSwithl tBeOpr{viso Steft2.and
14. A process &%awiottiothdd Hi saidpregesp beiwediiongly llewer byrdoavesionoffhe compriuadf the formula
substit utfed by (IA) inte a phatredcenticaliy secentabiersalt the@ (. 15. Aprocess as claimed in
claim14 wherein Ris cl?henyl substituted by 1 or2 substituents each

i ndependent 1Py A process as arrgegprbcéa(ugarnﬂhtgw#r? %gpr@t%aa)bq?lsalfe%wely removed hyredygtion and

process as cl aFarﬁe'a in claim15 wherein Ris 2-fluorophenyl, 4-fluorophenyl,
2, 4-di fl uorgph & Lo

2, 4-di chf"orgphiﬂ.&;%llmsgsdl%h]l‘éa " da?*?g?rrg]m Ylg&%gte ékﬁth%{rmy be selectlve'ymmfweerd rb Trefmsmﬂ's
40 17. A process as clainmed in claim16 wherein Ris 2-fluorophenyl,
2,4-difl uordphenlyabessQsdairhayriroqﬁmmglinmnch@;dmalogroup is chloro. di chI orophenyl

[err] s net H; .45 18.

Apr 0Ccess,As 1?:I éP’H‘é"dS ‘r'?Q“s(ﬁ t%r"rﬂ‘ Whishsmid Fegu‘ijg'éﬂcafr@d Bytéy Bydegepolysis
conpound ofthe”ﬁ"@r‘r?ﬂ' uofi-c F'é‘at lys in[err] is Hand which has the

2R, 3S- conf '1ﬂuA %&e@é‘as L‘Il:nﬁetd rr{ Staim Efi’ﬁ (N]"Iich sodium acetate is also present.

— 14. Aprocess as claimed in any preceding claim wherein R is phenyl substituted by 1 or 2 halo substituents.
30
15. Aprocess as claimed in claim 14 wherein R is phenyl substituted by 1 or 2 substituents each independently
selected from fluoro and chloro.

16. Aprocess as claimed in claim 15 wherein R is 2-fluorophenyl, 4-fluorophenyl, 2,4-diflucrophenyl, 2-chlor-
35 ophenyl or
2,4-dichlorophenyl;
R1is methyt; and
R2is H.

17. Aprocess as claimed in claim 18 wherein R is 2-fluorophenyl, 2,4-difluorophenyl, 2-chlorophenyl or 2,4-
dichlorophenyl;
Rt is methyl;
R2is H; and
YisF

4 48 A process as claimed in any preceding claim which is used to prepare a compound of the formula (I) where-
in R2 is H and which has the 2R,3S- configuration, that is

55 19, Aprocess as claimed in claim 18 which is used to prepare
2R,38-2-(2,4-difluorophenyl)-3-(3-fluoropyridin-4-yi)-1-(1H-1,2,4-triazol- 1-yl)butan-2-ol
2R,38-2-(2-chlorophenyl)-3-(3-fluoropyridin-4-yl)-1-(1H-1,2,4-triazol-1-yl)butan-2-ol,
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55 19. A process as claimed in claim 18 which is used to prepl I”Il lll-l H"l
2R, 3S-2- (2, 4-di fl uor ophenyl ) - 3- ( 3- fléf,od'ag)ﬁ,)éjll n-4-yl)-1-(1H 1)
-yl) butan-2-ol,

2R, 3S- 2- ( 2- chloro hen -3-(3-fl uoropyridin-4 I)-I-ﬂ
H 1,2 4-tri azoIZR?i P -ﬁuﬂr@henzu -3 3-fluoropyridin-4-yl)-1- (1H ,2,4-triazol-1-yl)butan-2-ol,
38 R,38-2-(2,4-diflucrophenyl)- -3- (5-ﬂuoropynm|dm-4-yl) -1-(1H-1,2,4-triazol-1-yl)butan-2-ol, or

.2, 4-triazol - 1 7 fElUP cceptable sal reof
2R, 35- 2- (2, 4gq0lifohadds ¥ P BIbbaratdr 63 e HRERRUF dombeidtBir mphely Sorkbhik b campbiid o 2 O/

-1-yl) but an- 2- @drm@h (1), or a pharmaceutically acceptable salt thereof, which has been prepared by a process as
2R, 3S-2-( 2, 4- dicaiMee Fn%‘]'ﬁ\'@(\éhr)lg shair, Swith Laldﬂirﬂﬁlﬁéﬁﬁcﬂﬂy‘ibdépﬁblé’&rl):enlor(cirnbi‘ 1

2R 35 2-(2-fl u8Pt§Eﬁéﬁ%‘l"f""§’°’$’3”%ﬁ3 rqnaq'r}# A {1 24 5ipgoh -yiloutan-2-of:

,2,4-tri azol 1-yl) but an- 2-ol : or a pharmaceutically acceptable
salt t her,g0f21. B process a9gaimet| inptaintafdnwhich the covepopndefthe fannmulal) is fomplexsdaithalydiowialsd|
conposi tion corﬂﬁlﬁ\'ia@\ier?ga@e‘myktﬁ'i' ng a corrpound of the formula (1), or

a pharnmaceutjcally acceptabl e s h whi be nyBrepa d a
process as 22. R proce ;;Fxgl '"d W ?’EF ?yﬁﬁ”‘y@lkgi%?ﬂvg\meﬁf ad 5’5%%8@?9@3?” y
accept abl e di | FEAF s pg? °r R process as cl ai rred inclaim20 in
whi ch thescogpqwagp&f,“}ehgfg}mm (I) i s conplexed with a hydroxyal kyl
derivative of a cyclodextrin. 22. A process as clainmed in claim21 in
whi ch said hydroxyal kyl derlvablve is a hydroxypropyl qgrlvatlve and

said cyclodextrin is al pha- o/ beta-cyclodextrin.Z 18 R3. A corrpound of
the formul a: -

wherein R [err] [err]
gr oup. 24. Aconpoun
wherein Z is chloro, bromm or
25. A conpound of the for\rmég

[err] 25 elnR [err] [err] and Y @f§ as defined in
claim1l and [err] and [err] are each |ndependently selected fromH

and a group that nmay Re_sel ectively renoved, b ctlon vvrththe provi so
that [err] and "‘["8’?’%“%i gaﬁ§§f ‘g%?rﬁasyef'"ed '"é{a"ﬂé T\f?i'sa eavinggidupn ¢ onpound as
clainoed in C£4a'Arpo%§ouw@arrelermarl;@n)gs QiRed, m&.mawheban f.ekma b%ﬁrh“r(ﬁmyﬁgsugﬁo-

Z is a | eaving
idlclaim 23
| oxy.

‘e*as defibned in C
he formula (V) as c
‘] aI kanesul pho- 3

.reductioneis SQyioxy, hal o . A conpound as clained in claim?2
wherein [err] is chloro and Z3 is H. 28. 4-Ethyl-5-fluoropyrimdine
or 4-chl or 0-3- etdomboeubd éflithedoropigr i M di ne.

35 Rl Rz
OH
/\ 3
N/ N ~ N\rz
N \ N/ « rlq
o Ry
ZZ
(X1)
45 wherein R, R, R2and Y are as defined in claim 1 and Z2 and Z3 are each independently selected from H
and a group that may be selectively removed by reduction, with the proviso that Z2 and Z2 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 Z3 is H.
28. 4-Ethyl-5-fluoropyrimidine or 4-chloro-6-ethyl-5-fluoropyrimidine.
% patentanspriiche fiir folgende Vertragsstaaten : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, NL, SE

1. Verbindung der Formel:
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55 Patehtanspr"uiche frir fol gende Vertragsstaaten: AT, BE, CH, DE, DK

FR, G, I'T, LI, LU N, SE . XS0 B0 der Forrrel
1 R . i i ﬁﬁiﬂﬂﬁllﬁlﬁllﬂmllll\
T 0 > orNe

oder ei n phar mazeuti sch angehnb
der mt | bis 3 Substitueasdt- &

von, worin R ein Phenylrest i st,
tituier;___iﬁ die jeweils

unabhangi g ausgew hit sind ays Hal und -OCF3; Rl ein Cl-C4r
Al kylrest ist; R2 H oder Cl- CARAl kyTr ist; X CH oder Nist und Y F
oder C ist. 2. Verbi ndung nach Anspruch 1, worin R ein Phenylrest

ist, der mt | odflén phdrntdae D BneRhBards SBIP i Bn, WordH dirPhenylrest ist, der mit 18i€ dubdtiilent- 15
3. Ver bi pdung esubstititpyist Wi jewdils WhabHARgidauSddWaRihwrayalis @fidged, SEF; uslEOCR; Rt din OSL
Substituent en sisdtist; B Bioder ifi C,-C,-Alkylrest ist; X Olil oderjNaistiahd YSF bdeabiétngi g ausgewAhi t

sind aus Fluor und Chl or. 4. Verbi ndung nach Anspruch 3, worin R ein
2- Fl uor phenyi - Verdindungeacihfrsptuch 1, worinR gin Phangrestiet i mit 1 tziemﬁabquwebstltuenten substi-
nyl - oder 2, 4-egiiftor phenyl rest i st. 20 5. Ver bi ndung nach Anspruch

4, worm R e' n aerfnchjxo rpac @‘ Qru h lnqt in Hr?enﬁltze(satn det 1{1)?1 ?()33 détﬂq%nemepls&stqm%t ist,

2,4-Di ung nac
dervorhergehengfeﬁw% Itg' ausmmrl\'f@? ?rrest ist. 25 7.

Ver bi ndung aaCVerﬂmmadﬁxnwn&hQrmhaaﬁww&mwm@hmme 2)4-BifludtbHRAR! 2-Chidiphe-
Met hyl rest i st ayl-oder24-OichlioifBéirgdeistng nach Anspruch 7, worin R2 Hist. 30
9- Ver bfhdung nach ei nem der vor hergehenden Anspruche worin X N ist.

10. Ver bi nd@&ngVeskiedungriappAnsefeshdowdtio RgiRdituderhentin 2@rQifubrehenylo 2-Fhierpfenyiseder 2,4-Di-
11. Verbi ndungch*ﬂﬁzf’hnyt!?ﬁﬁéﬂh der vor her gehenden Anspr Oche worm R2 Hist und

ﬁ? ﬁ( 2R, 35 Kgnf {lgéjrli’d%&; rPanh emen’i der vorhergehendenq\nsprué?\e wonn l%{ em'\l}ﬁthylrest ist. 12.

2R, 35-2-(2, 4: D/érduﬁmmamme)wdsr&oafefdeh&aa&mnh&h&\a%MA &rﬂ aded difr Mot yirést Ist. i azol - 1-y
| ) but an-2-o0l, 2R, 3S-2-(2-Chlor-

phenyl) - 3- (3.-fV&nhimqoygnadlmfﬂruwa.wbrm(Hzmsl 2,4-triazol -1-yl)butan-2-ol,
2R, 3S- 2- (2- Fl uor phenyl ) -3-(3-f1l uor -

. pyridin-#y®- ‘ie"'("PdI“F‘QL"th an%qea@mersfhw*)wﬁ%mchg "YS’P"XN'St

2R, 3S-2- (2, 40([)1/ rl M‘B %%%@I{' e)nbd% \foﬁ\er' e hspb VA, Is;m:rgle worin \YJ: ?st 1- (1

H1, 2 4-triaz
2R, 3S-2- (2, 44, Dv&mdoﬁmgmme}mdaw%e@énéedelamhspmcdé, Worfh R H)st drrd @ik 2Rt38-K8nfruration hat,
triazol -1-yl) bugkan-2-ol oder ein pharmazeuti sch annehnbares Sal z davon. 50
13. Phar#azeuti sche Zusammenset zung unfassend ei ne Ver bi ndung der For nel
(1) oder ein pharmazeu- ' ti sch annehnbares Sal z davon nach ei nem
der vorhergehenden Ansprtche zusammen ni gl ei nem phar - mazeuti sch
annehnbaren VerdOnnungsmittel odgr Traggs e 14. Pharmazeuti sche
Zusamenget zung nach Anspruch §&, i reBNEeLbindung der Fornel (1) mit
ei nem 55 Hydr oxyal kyl degli:\éné Cyc “odektrins konpl exiert ist.

15. Pharnmazeuti sche Zusammense nachR Angprych¥ 14, worin das

Hydr oxyal kyl deri vat ein Hydroxypro-

12. 2R,3S-2-(24-Difluorphenyl)-3-(3-fluorpyridin-4-yi)-1-(1H-1,2,4-triazol-1-yl)butan-2-ol, 2R,3S-2-(2-Chlor-
phenyl)-3-(3-fluorpyridin-4-yi}-1-(1H-1,2,4-triazol-1-yl)butan-2-ol, 2R,38-2-(2-Fluorphenyl)-3-(3-fluor-
pyridin-4-yl}-1-(1H-1,2,4-triazol-1-yl)butan-2-ol, 2R,38-2-(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-yl)-1-(1H-1,2,4-
triazol-1-yl)butan-2-ol oder ein pharmazeutisch annehmbares Salz davon.

45

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

14. Pharmazeutische Zusammensetzung nach Anspruch 13, worin die Verbindung der Formel (I) mit einem
55 Hydroxyalkylderivat eines Cyclodextrins komplexiert ist.

15. Pharmazeutische Zusammensetzung nach Anspruch 14, worin das Hydroxyalkylderivat ein Hydroxypro-
pylderivat ist und das Cyclodextrin ein a-Cyclodextrin oder ein -Cyclodextrin ist.
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pyi-deri vaf i st und das Cyclodextrin ein a-Cyclodextrin I i i\
O Cycl odextrin ist. EP 0 440 372 B éﬂ@‘ﬂﬂg} uyﬂ Lu
° ALy

16. Ver bi ndung der For nel (Ig oder ein pharmazeutisch annehnbares dal 7
davon oder &§-n¥erbingungder Farmel (1) oder ein pharmazeytisch 3aReBFbaRes 412 SpYOR Q] Sipe ARapPensete |
bis 12 bzw. ei}8§iayet nagheingmetfinserache i bis 123’2‘2&“3‘{78?’\&@??&{5’%13&1‘%15z“’ve"”e“d“"g als

Medi kament . 5VedkgRenty o wendung ei ner Ver bi ndung der Formel (1) oder ei nes

phar mazeyt i 3£ v@RORMERRAERRbRRING 86t FRHIBI(F5d3Fdines pharmazeutis%%ﬁéﬁﬁﬁé}éﬁﬁaﬂ%gl%}ﬁiﬂg
e
10

nach ei nem derzARaREddediRg bavbd macteneRidr AndgEdhe § bid $5bERac iRl RFARpriche ¥4 Sis
zur Her st el | ung,r Bérf\@find¥iles RhttptMidels €1 S - 18. Ver bi ndung der For nel :

RI R2 Z ELR 15

oder a 18. Verbindung der Formel: R Y N

(2v) 10 (Vi) 20 worin R, Rl, R2,
Xund Y wie in Anspruch | finiert sind und Z ;i neL ngangsgruppe i st.

19. Verbi ndung der Fornel EVIR" nach Anspruch 18 rp Z Chlor, Brom oder
ein C C4- Al kansul f onyl e ist. 25 G0 Vi&bi ndung der Fornel:
R R2 30 /xﬁ ﬁrq- ~~~~~ O—l/ R
N N 15 AZ { oder R N

z 35 L NN z 2
(XI) worin RR R, R2 und Y wie in Anspruch | definiert sind und
Z2 und Z3 unabhi ngi g ausgéfhit sind aus H (Wd el ner G uppe, die

sel ektiv_durch Reduktion entfernt werden kann, mt dem Vorbehalt, dal Z2
und V 407 wéth ®R1, REXARd Vwid fl ARsgh A A QBFiniert sind un&leme\ﬁsgé?@wgis@ach
Anspruch 20, worin die Guppe, die selektiv durch Reduktion entfernt werden
kann, Ha-  19. VerbinduhgxigeForing (Vi) nadhcAnspitikh 1¥/evoldn 2 ClergBroracder ¢im € pCLAtandlifionylexyreistn

Z2 Chlor ist ustd Z3 Hist. 23. 4-Ethyl -5-fluorpyrimdin odor
4-Chlor-g-ethyl -5-fl uorlpg/ri m din. Pat ent anspruche fur fol genden
Vertr agsst ad}: Vagindgpg der Formel: - \/or f apren zur Herstel lung einer Verbi ndung der
For el : 55
_ Rt 2
e OH
N/\N /Nm/z:;
3 z?
(X1)

worin R, R', R2 und Y wie in Anspruch 1 definiert sind und Z2 und Z3 unabhéingig ausgewéhit sind aus H
und einer Gruppe, die selektiv durch Reduktion entfernt werden kann, mit dem Vorbehalt, dak Z2 und Z3
nicht beide H sein kGnnen.

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 Chlor ist und Z3 H ist.
23. 4-Ethyl-5-fluorpyrimidin oder 4-Chior-6-ethyl-5-fluorpyrimidin.
Patentanspriiche fiir folgenden Vertragsstaat : ES

50
1. Verfahren zur Herstellung einer Verbindung der Formel:
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»:.ﬁl e o e HIMHTHTH IS

H 5 i N oder e| nes phar maz8ut f sch
annehnbaren Sal zes davon, worin R ein Phenylrest ist, der mt | bis 3 Sub-
10 stituenten substituiert i stal dj® jeweils unabhangl g ausgewAhi t

sind aus Hal ogen, -CF3 und -OCF3; Rl\e
oder ein Q0-04- Al kyl rest gt o8
unfassend, daR nan die 1°' 1 epr
For nel : 15 —

N 20 worin R, , X uld Yy
Ver bi ndung der Fornel: 25

0 oder eines pharmazeutisch annehmbaren Salzes davd), worin N ein Phenylrest ist, der mit 1 bis 3 Sub-
| ~~R 3Q4 1| stituenten substitGiérit ist, &le Jolv€lis ORBRENGR falisgbveihit sihddus th@ﬁt-zta,unm FekiR N
an das Ver f ahr epcgagbe e RE MbdeseitlC £C ARpRG3Eibt QH ad¥ N ist und Y F oder CEtNRIndebesg, dder
Formel (1) in eiandiphateprapaerts Pooheisen Nabindung 68 Faiadez davon anschliest. 35 2.
Ver f ahren nach Anspruch 1, worin die deprotonierte Formein Lithium,
Natrium oderKaliunsal z der Ver - itbi ndung der Fornel (11) ist.
3. Verfahren zur Herstellung einer Verbhi ndung der Fornel: 40
12 R R2
N NX 45 \ /R I t

r oder eines pharmazeuti schyanmehnbaren Sal zes davon, worin
R R, R2, Xand Y wie in Anspruch 1 def - iniert sind, unfassend,
daB man é? ne Ver bi ndung der Fornel: 50 (L1P5 '

n Cl-CA-A kylrest ist; RR H

Njist und Y F oder d i st,

nterte Form ei ?Fr Ver bi ndung der
’ - ( t AX)

ben definiert sind, mt einer

worin RY, R?2, X und Y wie oben definiert sind, mit einer Verbindung der Formel:

25

- s (111)

worin R wie oben definiert ist, umsetzt, wobei sich an das Verfahren gegebenenfalls die Umwandiung der
Verbindung der Formel (I} in ein pharmazeutisch annehmbares Salz davon anschlieft.

35 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, worin R, R!, R2, X and Y wie in Anspruch 1 def-
iniert sind, umfassend, dafl man eine Verbindung der Formel:
50

55
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2 ' EP 440 372 Bl
I

c L om s rowosmer o 2N AT

R R2 R R 5

oder z r' R IV)
(Vi) 10 worin R R!S Rf X und Y wie yorh i n di esem Anspruch
definiert sind und Z ein gsgruppe ist, o egt weder mt ei nem
basischen5 Salz von 1 H 1, 2% xﬂ\hoder mt 1 1, 2J&-Thi azol in
Gegenwart’ ei ner zudat z| dh Base_ unset zR, %Si ch an das
Ver f ahren gegebenenfalls dig U Nng R bi ndun’b der For nel
(I') in ein pharmazeuti sch annehnbares Sal z anschlieat. 15 4. Verfahren
nach Anspruch 3, worm Z Chl of¥¥)Br om oder ein C, - C4- N@ansul f onyl oxyr est
i st. o 5. Verfahren nach Anspr uch 3, worin eine Verbindung der For nel
(1'V) verwendet wekir B.R?, R2, X unddY wie V&rhérarhdieaam nasphuck defitertdind uii&ene Abigangdgrimps isb,
worin das basi satiedebalt 2instd Baslschen Salz ondiHT1,2, A Triakol eder wit didi1,284 Tna2Din Gegenwart einer
Natrium, Kal i uosstliierBadetmsatznwdbeisich anawVYerfairerdegebiedanfalls die UmwandiungdenVedinduag
nach ei nem der dérFopnelXi}ieei@ptiarmsaz8tischaniehmbtires Sz_alzgaach_lleﬁfehe Base Natrium oder

Kal i uncardonat ist. 25 8. Verfahre% (Z,UXI fs ? | ung el ner
Ver bi ndung der Verdahrea nach Anspruch 3, worin Z Chlor, Brom oder ein Cy- kansulfonyloxyrest

Sl R§ 30 5. N Vegqglren nach Anspruch 3, worin eine Verbindung der Fdthel m vekwendet wird. (1A

oder sines phanepdREAnbhehenBaARPERAEIbISAWArRSagiaviade Satbvon NH-R 2 4RtiazoRdtwedet ein
Ywi e i n Ahspr uNatridm Bliumi &kt Tetra-n-butylammonBinsedk, istunf assend di e Redukt i on

NON *—h»

ei ner Ver bi ndung der Fornel: 40
Rl R2 7. Verfahren nach einem der Anspriiche 3 bis 5, worin die zusétzliche Base Natru.m;loder Kaliumcarbonat
N N ist. Y, ~~~ NszJ 45 ~ ~ ~ ~ ~ ~

~ RN . .
(Xi) 50% 8 VgEanren ZE{Heﬁt‘fuuwmﬁrrY(ﬁrb‘\Pdung deerg?%eler in di esem Anspruch
definiert sind und Z2 und Z3 jeweils unabhangig ausgewAhit sind
aus H und einer Guppe, die selektiv durch ed&iti on entfernt werden kann,
mt dem Vor behal t, daB und_ZFIgMmLht bei de H sein k6nnen, wobei
.sich an das Verfahren gegebenenf 2 wandl ung der
Ver bi ndung der For nel (IA) in sij Na agnehnbaren Sal z

e

anschliellen kann. 55 . Ver n nagh A% 8, worin Z2 eine
G uppe ist, die selektiv durch Redukt i on entf rnt” werden kann und
Z3 Hist. 10. Verfahren nach Anspg(lgﬁh 8ader9, worin die Guppe, die

sel ekti v #lurch Redukti on entferntwerden

oder eines pharmazeutisch annehmbaren Salzes davon, worin R, RY, R2und Y wie in Anspruch 1 definiert
sind, umfassend die Reduktion einer Verbindung der Formel:

“ rt g2
OH
/\ ;3
el
- Y
45 R v
2
72
(XT)

50 worin R, R!, R2 und Y wie vorher in diesem Anspruch definiert sind und Z2 und Z? jeweils unabhéngig

ausgewahlt sind aus H und einer Gruppe, die selektiv durch Reduktion entfernt werden kann, mit dem
Vorbehalt, daB Z2 und Z3 nicht beide H sein kénnen, wobei sich an das Verfahren gegebenenfalls die Um-
wandiung der Verbindung der Formel (IA) in ein pharmazeutisch annehmbaren Salz anschlieRen kann.

55 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 8, worin die Gruppe, die selektiv durch Reduktion entfernt werden kann,

43
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Anspruch 10, worin die Hal ogengruppe I st 5 12. Verfahrén dach *
ei nem der Anspmche 8 bis 11, worin die Reduktion durch Hydrogenol yse unter

Ver wen- ’bh?fhg ei nes Pal | adi um auf - Kohl e- Kat al ysat ors dur chgef uhrt
wi rd. 11} Verrifdel AEH e 1A D, RS 6 HEfbdruppb@FbFisrauch Nt T i ummcet at
vor handen i st. li/er fahren nach el nem dervor her gehenden Anspr uche,

worin R gi n1Ph&|‘ngrérﬁﬂbh dlr&lh derd@Bpriidhe 8 bie the wirinkdid Redukliéh durch Hydjepasalies tritdr Vervee N
substitul ert idubg eines Palladidrb-aufKehlé-Kitalgsatorsalofehgafibspwich 14, worin R ein
Phenylrest ist, der mt 1 oder 2 Substituenten substituiert ist,

die j ewei | sTuneHRENgRER ATSRIEEIRHYON &4oh Natrymacetat yprhandaistcn| or . 15 16,
Ver f ah )
262 fEl)l ;Ieﬂ?opp E‘#ﬁfﬁ:uz& ué :er%nﬁ;l:r@eh&m%h Rns%n’.": L%‘&&rﬂ?ﬂwfey %hgllh O&g g&%# T”aé%-t

i st; ein Me rest 1 st un R2 H i st 17. Verfahren nach Anspruch
16, wor| n R1£|verfawﬁl ridel AndgrGahl 14, wodin Rea%hmqﬂbewwtn oder ClsustipbdnysubstiQida ist,
2,4-Di - die jeweiiduinasHahgigaukdendlilt sindltays HRbor eidrichidet hyl rest ist; R2 H ist und
Y Fist. 20 18. Verfahr en nach el nem dervorher gehenden Ans r che, das
ver wende®wi 16 VerfphrenapavAssaryph 45, ewprindy einad-figopphenyl-, 4'F‘“°fphenybl?ﬂd3'féi’@fphﬁn@5’r' 319“'0(PF9“
worin R2 H i sthpder f-Bickiprehepyirest ist RYpip Mgiliyleestigd undiiH istq . h,

R *H 25

19 Verf ahr en \Glrﬂegaﬁ ren ach Ans %gwon em2-Fluor|?;|l §n§ 24-D| cluorptﬁlreny'-lezr%WhFWn O&i{/ 2,4-Di-
2R3S—2 2,4-D pheny ruorpyr|d|n4yl) 1(1 H-l

, 2, 4-tri%zots, Ne)fhl’}&mia&fhnzm%r,vorhergehenden Anspriiche, das verwendet wird zur Herstellung einer Verbin-
2R 3S- 2- ( 2- Chl dangdee Foringl (IR wordhr F2lHUst ufy/dié dlé 2R, 35-Ménfigutation hat, d.h. (1 H
1,2,4-triazol-1-yl)butan-2-ol,
2R, 3S- 2- (2- Fl uor phenyl ) - 3- (3-fluorpyridi i4-yl)-1-(1 H 1,2,4-triazol-1-
yl)butang2-ol, 2R 3S-2-(2,4-Difl uorphenyrb ({5 fI uorpyrimdin-4-yi)-1-(1
H1,2,4- trlazol 1-yl) but an- 2- 1/35
2R, 3S-2- (2, 4-Di chl or phenyl ) - 3- (5-f 1 or& | m dijn- 4\L/I) 1-(1H-1,2,4-triazol -1
-yl ) butan-2-o0l oder ei- \_ n/gm phar mag i s¥h annehnbaren Sal z
davon. 20. Verfahren zur Herstellung e| ner  pharmazeut i schen

Zusamenset n m‘a a’b ctg lﬁl man e ne d4u Fgére
wurde, mt ei

(1) oder ei rﬁjé’ﬁ é%’] % 3% 1

rpyn in r -1~ > -2-(2-C - uor - l)—1-
Verfahren 40 (1H12 E1an oﬁéoé é - Bl eh% l--(@FD 1;;%2{0

. - o=l mld n-4 r1 L =2-of

oder Trager v d % chhlor ényl - -5 |d| - =y1)-1 éﬂf Qy:)b‘ﬁ&ﬁb
Ver bi ndumig derm._,;f,%ms\n Ze&l’ hgnnghn%,@ﬁgg, xya Kyl'deri'vat el nés
Cycl odextrins konplexiert wrd 22. Verfahren nach Anspruch 21, worn
das Hydr oxy&l. Kuetfaleen Maﬁerﬂellmd'éﬁdf mmmzamyand;ezuwMens&iungtmd\fsdmd @yik inan eine Ver-
dextrin ein a-tdolgoidekirme ) oddesin Mabyazkdidekdnmnetmbass Salz davon, diPaddbreinam erfarenhe
fUr fol genden nddrdinesgiersothangehe@ien Aipriclie hekgestbiturde mit einent-bariaeéutisch gnnehmtzren
Ver bi ndung derVeRgamyagsmittel oderJiger vereinigt.
44

N

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 B-Cyclodextrin ist.

Patentanspriiche fiir folgenden Vertragsstaat : GR

50 1. Verfahren zur Herstellung einer Verbindung der Formel:

55
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oder eines pharnmazeutisch annehnbargh gal zes davon, worin R ein Phenyl rest
ist, der mt |I bis 3 Sub- 10 tytuenten substituiert ist, die jeweils

unabhangi g ausgewAhl t si ng™qus , -LCF3 und -COCFi; R ein
| rest ist; CH oder N ist und
o _Jen die 1'-dé}5 otonierte Form

C -04-Alkylrest ist; R2¥ odfr ei
Y F oder O ist, unfasselpd, ydaS

ei ner Ver bi ndung der Fornel : Y

R1 15 R <2.'

N oder eines pharmazeutisch annehmbaren Salzes davon, worin R ein ¥hefylirest ist, der mit 1 bis 3 Sub-
(rr) 10 stitushRh siibstithiert 2 die Bwélis Unakhaibig aeigesshEiSihd 4uk Batbges ) -OFL un@dCFRIRNGiR
Ver bi ndung dec,-EpAikgirest ist; REH oder ein C,-C,-Alkylrest ist; X CH oder N istund Y F oder Cl ist, umfassend, daf
N R mas@i&l’tdeprotonierte Form eindr Verbinddng\iiee Febeln defi ni ert i st, unset zt,

wobei sich an das Verfahren gegebenenfalls di e Umandl ung der

Ver bi ndung der Formel (1) in ein pharngzeutisch annehnbares Salz davon
anschlie~t. s5 2. Verfahren nach Anspruch 1, worin die deprotonierte
Formein Lithium, Natrium oder Kak x~der Ver - bi ndung der

Formel (I1l) ist. 3. Verfahren zur| Herlstel | ung eaner Ver bi ndung der
Fornmel: 40 N RL 2R
45. e R R N

N 20 1-1 ) (1) oder ei nes
pharmazeuti sch annehnbaren Sal zes davon, worin R, R, R2, X und Y wi.e in

Anspruch | defz. g, R X und y Wil beszh befileRdng, WieRES\RRHuud 3B FIRRL:E1 Ne Ver bi ndung

der Fornel: 5
NAN /}//0
=/
? R

45 25
(111)

30

worin R wie oben definiert ist, umsefzt, wabei sich an das Verfahren gegebenenfalls die Umwandlung der
Verbindung der Formel (I) in ein pharmazeutisch annehmbares Salz davon anschlieft.

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

3. Verfahren zur Herstellung einer Verbindung der Formel:

40
—-== (1)
45
oder eines pharmazeutisch annehmbaren Salzes davon, worin R, R1, R2, X und Y wie in Anspruch 1 def-
infert sind, umfassend, dal man eine Verbindung der Formel:
50

56
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EP~~ ~ -~ C ;C37 S*

R R0 5 £ Mefusne | ANEN O OARY TR
RK R Y *oder* "R % *
(EV) (M) 10 5z g g wrinR R, R, X

i st, ent weder em basi schen Sa | xH1,2,4-Triazol oder
mt | H1 2 4-Triazol in i ner at gl i chen Base
unset zt, wobei sich an das Verf ahrefl gegebenenfatls die pPmwandl ung

und Y wie vorher in diesem m%;mzuch definiert % Z ei ne Abgangsgruppe

der Ver bi ndung der 2 FO¢ f1) incodier phar mazeuti sch annehnbar es
Sal z anschlielt. 15 4. "Verfahren nach Anspruch 3, worin Z Chlor, Brom
oder emm Cl- C4- Ai kansul f onyl &% rest ist. 5. (N®Brfahren nach Anspruch

3, worimgei ne Verbi ndung der Fornel (1V) verwendet wird. 20 6. Verfahren
nach ei nem derwofin RpRARH X udd Y wie vorhenmdiesemmspridhefiridnicsinBahd Z eioeAtgadsdruppe ist,
,2,4-Tri azol eemtweadatanit efnem basischen Salz vorl\EH-1,2,8HTrigzoll6gérimitriH- 1 MeTriazol in Gegenwart einer
Tet r a- n- but y| cawsétrlichamBask amsetzt, wobei sich an das Vaféahfea begebenerdfallndieUmwandiderde\eeindungh e
3 bis 5, wori rdedFasmel (i5iaein pharhezeBigehcanhehmbiresPalzaneshliadh| | uncar bonat

ist. 25% 8 Verfahren zur Herstell ungroei ner  Verbi ndungnder For nel :

RL R 4. Verfahren nach Anspruch 3, worin Z Chlor, Brom oder ein C,-C4-Alkansul yloxyra;lisgo
N N 35, I . (1A

. .~ “Verfahren nach Anspruch 3, worin eine Verbindung der Formel (IV) verwendet wird. .
oder ei nes pﬁar mazeut | sch annehnbaren Sa zegs davon, worin R, R1, R2 und Yw e

i n Anspruche.l vbedbliréh mateinem der Anspriich&3 Bi€l5, woliiif das Baaische hie vdne Bu1loi4-hiazobéntwder ein
Ver bi ndflg derNd&ommihlium- dd@r Tetra-n-butylammoniumsalz ist.

Rl R2 45~~~~~~ 4 ) ) o N N<z3 .

(XI'1) 50 7. Verfahrenfgehginep derfnspriighe g 1ig Sywagip die gusiigliche Bage Hptdums ofesHaljlymereppnat

definiert sindund z2 und Z3 jeweils unabhfingig ausgewahl t sind

aus Hu ejn ' I A r duktion entfernt werden kann,

m t dem%j b eﬁﬁgﬂf%@@%ﬂ%" Tgseg'g'ék%? lﬁ(ﬁg’e%nﬁi&cht bei de H sein konnen, wobei

sich an das Verfahren gegebenenfalls die Ym-, wandl ung der

Ver bi ndung der Fornel (IA) in ein pharmaz&ut Rsch annehnbares Sal z

anschl i e~en kann. 5s 9. Vey\ahre racky” Anspruch 8, worn Z2 ei ne G uppe
- ist, dieoselektiv durch Redukt&#on ‘gritfe kann und Z3 H

i st. _ e 46

35 (14)

oder eines pharmazeutisch annehmbaren Salzes davon, worin R, R1, R2und Y wie in Anspruch 1 definiert
sind, umfassend die Reduktion einer Verbindung der Formel:

Néﬁﬁ\\n o /_N 23
“ \—/ b
R Y

(X1)

worin R, R, R2 und Y wie vorher in diesem Anspruch definiert sind und Z2 und Z3 jeweils unabhéngig
ausgewahit sind aus H und einer Gruppe, die selektiv durch Reduktion entfernt werden kann, mit dem
Vorbehalt, daB Z2 und Z3 nicht beide H sein kénnen, wobei sich an das Verfahren gegebenenfalls die Um-

wandlung der Verbindung der Formel (JA) in ein pharmazeutisch annehmbares Salz anschlieRen kann.
55

9. Verfahren nach Anspruch 8, worin Z2 eine Gruppe ist, die selektiv durch Reduktion entfernt werden kann
und Z8 H ist.
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s 2R, 3S-2-4$2, 4- Di chl or phenyl ) - 3-(

EP-0 440 372 Bl 11111 11§ 1111 |||s|||uulaul”|llllmlluumo
Ver f ahren nach Anspruch 8 oder 9, “@Fio%ﬂ@gg uppe, die

Redukti on entfernt werden kann, | ogen |st Ver f ahr en
nach Anspruch 10, worin die HaI o%en rupge Chl or i st . Verfahren
nach ei nem d%r Ye5&enpasaAnseychs oferd, ywasn fip Geipee. ﬂ@iﬁﬂﬁ"’dﬂﬁh BWEW"FE’HF’B&%’FR?I"?@&

unter Verwen- Halogenist 4,44 ajnes Pal | adi um auf - Kohl e- Kat al ysat or s
durChgef Uhrtﬂ VWJrf;hren nachAnsptjugh 1&@5%@@“—@'\%&?& e’%ﬁ&péﬁmh 12, worin auch

Nat ri umaget at vor handen 1st. 1 er ren nach el nem der

vor her gehendenveMasmpii bech einenvde Arspilcie 8bisPiavosih di€Réduktidb durehtHydmgdnolyse@eier Vedwen-
Hal o- dung einessRalsiiumt aueithierKagalyisdrs duhgefihriivai.. 15. Verfahren
nach Anspruch 14, worin R ein Phenylrest ist, der mt 1 oder 2

Subst i t uent &% ¥eristren pagh Apsprupty 12, worin auch Natriumage(at YoBRpden &t unabhangi g ausgewAhI t

sind aussFl “I'ﬂ e {Aﬁire p'E lneng‘éhvorhe{gehe]ngen ZfMg %ﬁﬂp "ol FE'QE eﬁ'ﬂ%& aﬁﬁ%rmétaeogmrﬁaf&

ein 2- Fluorp UOr pheny

nyl - oder SH? or pheny est Ist; RL ein Methylrest ist und R2 Hist.

17. Verf ahr esl V@ﬁhrepﬁiu»‘smmhc&& WOR éin PheRyiidst Zt, ldbiiait 10deer/$ubstituenten substituiert ist,

2, 4- Di f | uor phediyjeweils 2ndbhénpig bysgesailt sindake Fluat udd Ciler. 20 chl or phenyl r est
ist, R &in Methylrest ist; RR Hist und Y F ist. 18. Verfahren nach

ei nem der va# hWGE’H‘é‘F?GWsF(H@'ﬂI‘SM@Re'ﬂ&§'“VEﬂ%ﬂﬁ5’t’°’WeF\ﬂf Z4Piflyqsphenyt} 3-Glreyphe-
ei ner Ver bi n- nyl-oder2.4-Dichigrpre/yigrst st effdethyfrest istygd RiHIR H i st und die die

2R, 3S- Konf i qyréer}aﬁ)ren pa%{i Ansgl'ucg\ 16, v%%n R ein 2-Flucrphenyl-, 2,4-Difluorphenyl-, 2-Chlorphenyl- oder24-Dt-
)](-~~R 2% chlorphenyirest ist, R! ein Methylrest ist; R2 Histund Y F i IJ\I NR 19.
Ver f ahr en nag hveNagian ateheideth deFhadthebtRKeABIMAREPAGchéE] dadierwaRdeb iRzl HREsteW@ einer Verbin-
2R, 3S- 2- ( 2, 4- Didng usrFpinn(y) worid R Bist und die die 2R,3S-Konfiguration hat, d.h.
fluorpyridin-4-yl)-1-(I1H1,2,4-triazol-1-yl)butan-2-ol,

2R, 3S- 2- 42- Chl or phenyl ) - 3- (3-fl uor pyri di n- 4 yI) 1- 35

(1H1,2,4-triazol -1-yl)butan-2-al, Rl

2R, 3S- 2- (2- Fl uor phenyl ) - 3(3f|u yr| '
yl ) but an- 2- ol , 2R38—2(24D|lf

H-1_L,2,4-triazol 1-yl ) but an- 2- olé 4

1)-I-(1H—1 2,4-triazol-1-
Xfﬁluorpyrlmdln 4-yl)-1-(1
[

orpyr& m ¢ifnd-yl)-1-(1H 1,2, 4-triazol -1

-yl)butan-2 -ol oder el- nem phar mazeuti sch annehnbaren Sal z
davon. 40 29 Verfapken z { Herstell ung_ei ner uDhar &Q

19. Verfahren nach Anspruch as verwende Wi Hers eliung von iuorphenyl 3
Zusamﬂensetzungi ol mﬁ% ¥ i .,euta%é ssz z-Ch rhen 5 b
(1) oder einp Al {, S uta.,hp € _(2_ ,ET S-154 %‘ |1-
Ver f ahr eff yDbutan-2-B2C bR 85 BRI BRLorEL Al EIR] ?d} ugin RN :JEEJI- g;z&. 2-ol
wirde, mt el n&m EZ@%-E-‘?@@H: krict5HRnMHYE A A iRRin-4-yi)-1-(1H-1, 24- E&'H‘
oder Trager Veﬁé?dﬂ?lhmazeutlscham%ﬂmba eishalnen nach Anspriuch 20, vvorn

Ver bi ndung der Formel (1) mt einem Hydroxyal kyl deri vat el nes 45

Cycl odexri A& Vefapkeair dlersteling einer pharmaze@Bchel @udamimeesatzirgClinidsaeds datimad bine Werr i n
das Hydr Oxyal kbitduag dey formel () ofity dinhyrpazapyschl emehraliares Stlz davdn, diesnady ghay Verfahren
dextrin ein a-@ptpinrieder varheragtienden/Qspriehp befgestelitivrdp, anit einerg pharmazgutisgfeanhhmberaty
der For nel : Verdiignungsmittel oder Trager vereinigt.

47 21. Verfahren nach Anspruch 20, worin die Verbindung der Forme! (I} mit einem Hydroxyalkylderivat eines

ud Cyclodextrins komplexiert wird.

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

50  23. Verbindung der Formel:

55
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w 5 Godlsfer | OO 1

<N1 odelr - " s
(1V) 1 2 (VT) 19 g & worin R RI,
R2, X und Y wie in AnsprucR | Rdefiniert sind und[Z eipe Abgangsgruppe ist.
24. Ver bi ndung der For (YY) nach Anspruch 23, Fda ZyChl or, Brom oder
ein Cl- C4- Al kansul f onyl Oxyrest, -« ist. 15 wprbindung der
For nel : \ﬂ R )§§/ﬂ RL 2 20
OR Ry N NY= N X N 3
25 oder 2

(XI) worin R, REYY)R2 und Y wie in AnsprucKkV® definiert sind und
Z2 und Zg unabhangi g ausgewAhlt sind aus H 30 und el ner Gruppe, die
sel ekt i v dur chwia®,Rt, RGX usdlY wie infknspiishd @Bfiriedt sihd uhid Z eigkAbgaigsdodpalst., das Z2
und V ni cht bei de H sein konnen. 26. Ver bi ndung nach
Anspruch 25 24-wWWerbindupg der Earmgl 66) naeh AnsersghRivopin @ GhiemhBrre adek ein EnCeMkanaiferviogwsstien
kann, Ha- ist. |l ogen !'st. 35 27. Verbindung nach Anspruch 26, worin

Z2 Chlori st upd, .Z3 H ist. . 28. 4-Ethyl -5-fluorpyrimdin oder
4- Chl or - 6- e%’liiy e"é”—‘"?’l’%"ﬁ%%‘?"m di n. 40 Revendi cati ons
Revendi cati ons pour |les Etats contractants suivants: AT, BE, CH, DE, DK

FR, G&B, IT, Li, LU, NL, SE 45 1. COIE]DORQGS de formule:
Rl R2 N N 55 ou sel
phar macefft i quenent accept abl e g t & se, dans laquelle R est un
groupe phenyl e subs- Niit sypstituants dont chacun est
i ndépendanment sel ecti onne parhgzygs gr eno, - CF3 et
- OCF3; ‘ 48

25 22

(X1)

worin R, R1, R2und Y wie in Anspruch 1 definiert sind und Z2 und Z3 unabhéngig ausgewahit sind aus H
und einer Gruppe, die selektiv durch Reduktion entfernt werden kann, mit dem Vorbehalt, da Z2 und Z3
nicht beide H sein kdnnen.

30

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 Chlor ist und Z3 H ist.

28. 4-Ethyl-S-fluorpyrimidin oder 4-Chlor-G-ethyl-5-ﬂuorpyrimidin.

40 Reavendications

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/\
— === (1)
&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 indépendamment sélectionné parmi les groupes halogéno, -

CFset -OCF;;

48



s Cco L M S* R est un groupe al kyle en Cl- C4;

repr6sente H ou un groupe al kyle en Cl-
et Y repr6sente F ou . SECP %35281 Conpos6 gﬂmﬂﬂﬁmﬁﬂm| ﬂ“

revendi cation 1, dans |equel R est un groupe phenyle substktu6 par sl ou
substituants  R!estungrougegikyge emne:-Cs; 3. Conpos6 selon |a revendicati on
2, dans |equel RRrevgseniaH gt ungruepliinm&rSubstitue par 1 ou 2 substituants 10
dont chacun estXTpEwpecHRHNeRt choisi parni |es groupes fluoro et chloro.
4. Conpos6 sel'OAPPEMPEPRMHI cation 3, dans |equel R est un groupe

2- 1 uor opheny! Eeonipods sHQrQ bﬁi@n@l&{tﬁm %an%]equelRest un roupgglf)élnﬁé’sfugﬁjﬁm%MH%u2subst|tuants
2- chl or ophenyl Shaldks f or ophenyl e % npose sel on

revendi cation 4, dans | equel R est un groupo 2-fl uoroph~nyl e,

2, 4- di T | uor ophecvyripesé s@len I4 fevendication 2 Idars tgabet R g4t en gréypé pletingérdubstityéinantyou @ substituants
6. Conposf sel odontlchameesqmeépemqmwtde:sl naameasdmaﬁsiflmetphle‘gedent es, dans

| equel R1 est un groupe nethy npose sel on une quel conque

des revendi cht i (gmee rsélefe'dé‘?’(t’@é“at"’(ﬂa"n%anfﬁ gbR e%prgw@g@ﬁrp@épﬂ%ﬁ-ﬂm{wg@yle 2,4-
groupe met hyI e difluorophényie, 2'°@ﬂﬂ‘15'8‘§yee°§é’l4&‘i’ oRPIeBY®ndi cation 7, dans | equel R2

represente Com se%elo ﬁs‘t.oﬁ@'agﬁs 1%\?uH'keesﬂH‘%|roG£H‘£ﬁ{£roﬂ%§ylé 9\&%&&%@5
precedentes dad% ngf ichiSibHER{e] 25 Conpose sel on une
guel conque des reve I cati ons precedent es, dans | equel Y represente F.

11. Conpose &elaompbséseien mmduaammedeeenmwmsdmmmda nple@eR] esturgroupd anéthyle.
quueI R2 represente H, et qui a | a configuration 2R, 3S

c' est-a-direl Fpmposé selgn\glune quelconque des revendications précédentes, dans lequel R2 :eprésenmou un

12. 2R, 332- (2, 91°"G?F‘Pﬁﬁ¥5?ophenyl) 3-(3-fluoropyridin-4-yl)-1-(1 H1

, 2, 4- ! xpvendicat g
2R 35 2- (2. chl COBRRIIR) S TS pepon  dansleque Raroprieiet.

H1,2,4-triagol CJmpMéé)s'@lUr‘i e dueRbnquétibs revendications précédentes, dans lequel X représente N.
2R, 38—2-( -fluoroph6bnyl)-3-(3-fluoropyridin-4-yl)-1-(I H1,62 4-triazol-
-yl ) but an- 2- t. , Composé selon I'une quelconque des revendications précédentes dans lequel Y représente F.

22R 28,[ I’2| 53.50|4 dl f oL ophen %ﬂel:c)’:o o geslfle?lgn%ﬁ):xgolnsrgr cédentes. dags lequélii2 repr%senteH etquia
2R, 3S-2-(2, 4- dllﬁ(%:g?“é%'ﬁ'e ?ﬁ §e8 9% yoropyrimidin-4-yl)-1-(1 H, 1

o2, 4- “triagol - 1-yl ) but an- 2- ol ; ou un sel pharnmaceuti quenent

accept able d'un tel conpose. 45 13. Conposition pharnmaceutique conprenant
un conpose de forrmule (1) ou un sel phar eut*ﬁ quenent ac-

ceptable d' un tel conpose, sel onA\u nque des revendi cations
precedentes, avec un diluant o (R P(hul e pharmaceuti quenent
accept abl ss. 14. Conposi ti po_phar m el on l'a revendication 13,
dans laquelle | e conpose de fornmule (1) est ¥0o conpl exe avec un derive
hydr oxyal kyl e d' une cycl odextri ne. 15. Conposition pharnmaceutique
sel-on | a r eveéendR;3-2-@@-diforopteémd)-3-(aduedpyddin- ) 1-(1H 2 dvtdazblylch) botaned-dly | e est un
derive hydr oxypr opy2R8Se2(2-dalersphéaiideB-Fleordppritint vy S Hdddhtiazoliey)mgan-3-0lal pha- ou
bet a- cycl Bdext r i ne.2R.352-(2-fla@opheyfysdd Buarhpyridinrdryilt 1e(11-1 P 4-trizgol-d el)butpn-2cabnposi t i on
phar maceut i quenent 28e38eii4tdlflsorephamyl)3<b-fluampyrimidin-4-yiL{1H-1,2,4-triazol-1-yl @E’t‘?’?'e%e nt
sel on | ' une quel co -2dé4- dPE‘Q’é?MFWé’t<§'8Pf§°PI“'El\d"1'2'V'eﬂ (1H Y grbtrigrgel-¥BHgUEolde s
revendi cat i ons ©uunsel pharmacputiqguemeant acgepiable daun i&l @MpPeséyt i | i se comme nedi canent .
49

ifi tio tique comprenant un composé de formule (1) ou un sel pharmaceutiquement ac-
i1t 'ilp "ﬁ';gﬂ"f{wm‘ ique comprenant un comp ule (1 p q

s s lon I" qumonqu des revendications précédentes, avec un diluant ou
EP 0440 372B13 1un véhicule pharmaceuthueﬁ:\ent accepta %

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 la revendication 14, dans laquelle ledit dérivé hydroxyalkyle est un
dérivé hydroxypropyle et dans laquelle ladite cyclodextrine est ['alpha- ou béta-cyclodextrine.

16. Composé de formule (I), ou sel ou composition pharmaceutiquement acceptable d'un tel composé, res-
pectivement selon I'une quelconque des revendications 1 4 12 et I'une quelconque des revendications
13 &4 15, destiné & étre utilisé comme médicament.
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17.  Utilisation d un conpose de formule (1), ou d' un SEULWLMIIHJHU ”"l
conposi tion pharnaceuti quenent accenha; B4 ble d'

respecti venment selon |'une quel conque d“s revendl cations A 12 et une

guel con- gue des revendi cations 13 A 15, pour Ia fabricati on d' un
agent ant i f Oﬂglllé’tpgtlon diyn compgsé d@gﬂsm%@ s’ upa?l ﬁWF wne oomposltnon pharmaceutiquement accepta-

R2 ble d'un tel composé, respectlvementselznlunm congue des revendications 1 4 12 et I'une quelcon-
ou que des revendications 13 a 15F\pour waabncatmn un agent antifongique. R.
(1V) 18 I%o_mpos de formule (V) 15 dans
| esquel | s , X et Y sont tels que definis dans |la revendication 1

et Z est un groupe labile. ;- 5, 19. Conpose de fornule (VlI) selon |la
revendi cati on 18, dans | eqfel RZest un groupe chl ogo, rbrdno ou (al cane 20
en Cl-C4)sul fonyl oxy. Conpose de fornul e ol

Rl R2 25 ZX X oH
25 v . N °U \>z3 307
z(2 35 dans | aqugl | § , R2 et Y sont té&ls inis dans |l a
revendication 1 et Z2 et Z sont chacun indepen- X ament
s6l ectionnes entre H et un(@Voupe qui peut etre sel eckiy ygnment 6ei m ne par
reductions 6tant en- tendu que ZZ et Z3 ne peuvent pas
representer tous |es 0s6 selon | a . revepdicati %9
dans | equel |edg?5dtfﬁ"e"q&ﬁ 'ﬁo&rtx“é?'ls@t@'lslqi‘ﬁ #8"'§8?“é@t’?‘ﬂ9%q‘f§m" B e?téﬂlﬁf(?”pe'a e.
tion est un % SQQLBM l)éﬁ: Iarevend?cg &ué%h&ﬂn&r@up@@ﬁf&@%ﬁﬁkﬁ @I'&n%l’
dans | equel 2 chloro. et rep sente H.
4- 6t hyl - BQquoro pyrt m%{ne ou 4-chl oro- S—6thy| fl uoropyrimdi ne. 45
Revendi cat i oms gemwdsélde lobrdle :cont r act ant sui vant: ES 1. Proc6d6 de
preparation d' un conpose de fornule: 50
R R 1 2 H
N N. -N () 55Ry R™ R " N
ou sel phar maceut i quenent accept abl e d’ uront conpose, dans |aquelle R est
un group. phenyl e subs- N D06 whbstituants dont chacun
est i nd~pendamment sel ecti onne parb;ﬁ | es |grou &s Hal ogeno, -
50 _. — R S| EP 0 440 372 Bl
T I e I O R N I Y
72
(X1)

dans laquelle R, R, R2 et Y sont tels que définis dans la revendication 1 et Z2 et Z2 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.
21. Composé selon la revendication 20, dans lequel le groupe qui peut étre éliminé sélectivement par réduc-
© tion est un groupe halogéno.

22. Composé selon la revendication 21, dans lequel Z2 est un groupe chloro et Z3 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 :

== (D)

55

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

50



o C L M S* CF3 et - Rl est un groupe al kyle

?(nrgérggénte CH ou NR2 re;apresente H%uorégfi%s%ﬁfg El Eﬁl élr‘gmm![i“ﬂ“uw

consiste A faire r6anF une forme 1'-deprotonee d' un co

10 CF3et-O [tJ

y 15 R! est un groupe alkyle en C4-C, ; ( EL)

dans | aquel | e Bf fPj ﬁ"te %‘t“"WE’EFrﬂkylf’é'l‘gfﬁ'ue dMinis ci-dessus, avec un
conpose de for fufREesente CguN N N
0 5 représente F ou Cl, q‘ o5

dans | aquell e ﬂu'esr{s'siag fairg réaglde |f°r55"e1'dé‘c’f3tgnséﬁg un PERe ?é dﬁrfoo'gltjal?:le et ant

eventuel | enent suivi de Ia transformati og du conpose de fornul e
(1) en un sel pharnaceuti quenent acceptable dudit conpose. 2.

Procede sglon la revendication 1, dan equ | ladite fornme d6protonee est
un sel de lithium de sodium 30 R tassi um du conpose de fornule
(rn. 3. Procede de preparation d' rrpose de formule:

1 2 35 Y R

N N - 40 R N

ou d'un s&l pharnaceuti quenent accept abl e‘tun tel conpose, dans | aquelle
R, Rl, R2, X et Y sont tels gue dMinis dans |la revendication 1,
qui consi st e Adengilaquelie BL &, X et sanblels guscdéfieis ¢i-dessud, avec yrbcomposé de formule :

R 2 Z RL R 50

QU NNR

(1V.) 20 Nﬁ\N yo

(V') 55 dans | esquel |l es R,\=R(, R?x$1 X et Y sont tels que
precedenment dMinis dans cette revendi catioh et Z est un groupe

| abil e, soit avec un sel basique du 1 ¢#11)2,4-triazole soit avec le
1H, 11,2, 4-triazol e en presence

51 dans laquelle R est tel que défini ci-dessus, ledit procédé étant éventuellement suivi de la transformation

du composé de formule (I) 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 (I1).

3. Procédé de préparation d'un composé de formule :

35
=== (I)
40
ou d’un sel pharmaceutiquement acceptable d'un tel composé, dans laquelle R, RY, R, X et Y sont tels
que définis dans la revendication 1, qui consiste & faire réagir un composé de formule :
45

gY Rr? 2 gt @

Od
o . /x'm on Wx [
"R Y XN R YJ\)\I

(Iv)

(v1)
55

dans lesquelles R, R1, R2, X et Y sont tels que précédemment définis dans cette revendication et Z est
un groupe labile, soit avec un sel basique du 1H-1,2,4-trlazole soit avec le 1H,1,2,4-triazole en présence
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*C L M S. d' une base suppl enentaire,
event uel I'enent suivi de la transfor nﬁ;ép@s%porrpose”ﬁ l mm“ﬁﬂ ﬂc“'
(I') en un sel pharnaceutiquenent acceptabl e dudi

Procede selon |la revendication 3, dans |lequel Z re resente un %u
chloro, bromo dikng gase sipelémpnigg. lediprocéds éta"t ofppesvida)e ranstormatl ”E‘?’@E%éd‘é

selon | a revencf?’&‘é!'tel('bﬁ"{?se'd’a?fg‘a?elé%%!?enfﬁ‘?" eiduditc mpose de fbrrml e
(V). &M%Jn@% -
dans | equel ?ecgi?ﬁ%&{e éa:r?JeQ&ca don@@aﬂ_g*é&ée?ﬂﬁg}égeng% OqFo%;\,(@ e eS(taé?Jr% egg
de sodiunf de pot assi um ou de tetra-n-butyl ammoni um 7. Procede selon
| " une quel cosqureodasselorsaadndiatidndndandledvetan utliisn sn topioms|de fandule @V)base

suppl ementaire est du carbonat e de potassium ou de sodi um

8. Proced6 d& (freqsds selon Hype Guqﬂqnqggﬁﬂﬁég@nd@étlopﬁ? |dans legyel ledit sel basique du 1H-1,2,4-tria-
R2 10 zole est un sel de sodium, de potassium ou de tétrrN_ butylarmm_womum N 20

R y lyooédé selon I’ une lcon ue des revend{catlons 3 45, dans lequel Iadlga base ds,upplémentrire estdu
(IA) 25 carb %ﬁj ceutl quenent accepta un te

conpose, dans Iaque et Y sont tels que definis dans
| a revendi cag.i qﬂoc%déwrépﬁﬁrwdmheor@oféeﬁmrme un conpose de fornule:

1230 15 R R

N N 35 Y N
(XI) 40 dansl aquel le R Rl, RzetYsan Fel S que precedenmentdefinis
dans cette revendication, et ZZetZ,a’sqnt OH i ndependamrent

sel ectionnes entre H et un groupgke quiN peu E‘I\ﬁcti venent elimne par
reducti on® et antentend‘q.L__g;{eZZ ettZ3 n eyvent pas representertous
| es deux H, ledit procede etanteventuell eRenty suivi de la“
transformati on du conpose de fornmule (1A) en un sel pharnmaceuti quenent
accept abl e dudit conpose. 45 (1a) 9. Procede selon |a

revendi cajion 8, dans |equel Z2 est un groupe qui peut etre selectivenent

el m ne a S ans uelie 2P ue
et on 1 evend g R et U CEAR

sel ecti venent e |n1ne reducti on est un groupe hal ogeno.
11. Procede selon |a revendlcatlon 10, dans quuel | edit groupe hal ogeno
.est un grgupe chloro. 12. Procede skt af |' une guel conque des
revendi cations 8 A 11, dans lequel |aditey ductlon est mse en oeuvre 55
par hydrogenol yse en utili sant ytn al4&adi um sur charbon de

boi s. 13. Procede sel onél ab}l i 1%, dans | equel de
| " acetate de sodi um est egale p . N
52 35
ZZ
(X1)
40 dans laquelle R, R?, R2 et Y sont tels que précédemment définis dans cette revendication, et Z2 et Z2 sont

indépendamment sélectionnés entre H et un groupe qui peut étre 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

composé.
45 .
9. Procédé selon la revendication 8, dans lequel Z2 est un groupe qui peut étre sélectivement éliminé par
réduction et Z3 représente H.
10. Procédé selon Ia revendication 8 ou 9, dans lequel ledit groupe qui peut étre sélectivement éliminé par
50 réduction est un groupe halogéno.

11. Procédé selon la revendication 10, dans lequel ledit groupe halogénc est un groupe chloro.

12. Procédé selonl'une quelconque des revendications 8 & 11, dans lequel ladite réduction est mise en oeuvre

55 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.
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L

T:EP!ULLU';?'Z!E: LEEEL il i 1 E‘P&mshB < ”"'“JJU’“MH’![!MII

sel on | ' une quel conque des revendi cations precedent es, dans |l equel R est un

henyl bstitu6 1 2 t | gg6no.
o0 Broved, YoiTppstésseyih e g tmaifys pi bR S Bty
substitue par |Subsitud par 94 £ FYPSEYANS hgloge dont chacun est ind6pendanmment

choi si parmi 44 85cddEAUdRRE rdvbrdRhfdn 94, o3 leBidPR estun groupd a&énﬁmsme p&e'oeﬂsdb&uuams

revendi caji on Ifan H@lSest ﬁ&@ﬂ@r{datﬁn@rﬁ Ehold pakhhi Rid3RU LdiOEt N6
4-fl uorophényl e, 2, 4- di f | uorophenyl e, 2 chloroph6nyle ou

2, 4- di chl or o efigdéds selon la revendicafRin 18sdansilaqugl B e an arBvre\2Hfluorophényle] §fluorophénylR22,4-
represente H. difluorofilignyldPP-giderolivénytelog &.41dighlprepfénid ;cat i on 16, dans | equel R est

un groupe 2-fl Ll%ireetplnewyﬂe@\ét'we4e'<ji fl uor ophenyl e, 2- chl or ophenyl e
ou 2,4 dighl oro‘ﬁl‘i@fﬁ?ﬂéﬂ est un groupe nbt hyl e;

repr65ent L& :

quel conque dg eI;rr%;‘Z% cl:eaﬁtr; d?ﬂgg ns I?qeeIRest un grou;geSquonro%%ﬁﬁep% E-%Iflg %Jhéryn; 2

conpose hle ahs quuel R2 repr6sente H, et qui a Ia
configuration se e

1 YreprésenteF R H

NW N CR( 25 RN

19. Procede sl rocstidselrruagdglielcdnguees te@ndicdtibhsipssesdontes, qubestyiisé@our préparer un composé

2R, 3S- 2- ( 2, 4- di delfaronie pfrcamy lefueBRY réprésente Hogh yui i i canfiurgtion-2R, 3§, clgstia-dire
,2,4-triazol -1-yl)butan-2-ol,

2R 3S-2- (®-chl or ophenyl ) - 3- (3 fl uoropyr| di k- 4- )(I)-I-(l H1,2 4-triazol-

-yl) butan-2-o0l, 30

R
2R 3S-2- (2-f 1 uor ophenyl ) - 3- (3-f | yého 9
,2,4-triazol -1-yl)butan-2-ol, N (
2R 3S-2- (4, 4-di fl uorophenyl ) - 3- (\5=f:lk{uo.ropwi g
-1-yl ) butan-2- oI ou
22R 28,[2 (2, |4 3é ? ? Xveﬁdlc%tlénsla tlhls%rpg Iré mrqé n-4-yl)-1-(1 H1

riazo ! -( 4- oropbényly (314 l1.(ARRE IRGEIGH SHIBABLY,
acceptable d' un te'sz.a@ Sforophgn)-3- flu ﬁ e -1ﬁﬁ§]@ﬁﬁa§$ﬂ19f?bu‘énliﬂﬁ

conmposi tisn phar m%'ﬂh‘ﬂuor&b‘ﬂény 8! flu%o ByrRinGGiiR L(ﬂ@ﬁzmlafdp-m?l%%@n-d%l
mule (1), ou un Se'z%&@&‘&ﬁh&édﬂ%ﬂ@ﬁé ﬂ@%ﬁmm A-dHn, ZuﬁhazQQ%&ﬁﬁkZ-&Lﬂu a
ete prepar6 par un ﬂa@@ﬂd@-dlchIorophénylys-(s-ﬂud?dbyﬁmldlrﬁlﬂylﬂuﬂ|HQ(ZfHCtti&old1€3$)butan 2-0l ;
revendi cati ons §uuace@RiInSRutiqBsnRMt atBepthblk d'amiel dokpass. vEhi cul e phar maceut i que-
ment acceptable. 40 21. Proc6d6 selon |a revendi cation 20, dans |lequel la
conpos6 d¥ f @8 nRrbegd¢ de)préparation diupd @m@smfe@amw%ﬁqwlcons'steéwmb'"ﬁqumk’?%ldk e
d' une cycl odextmile@), ou un sel phappaceptioyerpribacaeptable diup tef @MRPRY, Quia §téRErare patiypEocedé
| equel |edit db?el°0eu"HWaﬁ%ﬁvﬁﬂdé‘%ﬂm‘iﬂﬁéﬁéﬁ“fe&@vWGF'b‘?{'?ﬁ‘f‘ﬁ‘d?‘?"é"e phal"r“a"e“t"““"et
dans | equel | adMéaesRablsdextri ne est |'al pha- ou beta-cycl odextri ne.

Revendi ¢ 50' ng Prockdes selontl rave% catt;jﬁﬂ ; lea}é‘ M %&H\pos% formule (1) ést co:)r'nP {eQéCaQrggundo%nvé

yl)-1-(1H1,2,4-triazol

prepar ation u '(8 égun
RL R Hafosdiy H
N NXx 5522. Procédé selon la revendication 21, dans Jegél ledit dérivé hydroxyalkyle est un dérivé hydroxyplopyle

ou sel phar maceetdargueane Rtiteagdeipitds legt 'aphanou béta-cgdedpdre, dans | aquel |l e R est

un groupegphenyl e subs-
53 Revendications pour I’Etat contractant suivant : GR EP 0 440 372 B1

c L M S |
1. Procédé de préparation d'un composé de formule ;

oH

AN X
LJN/\‘ ’W === (D)
= Ry X

ou sel pharmaceutiquement acceptable d'un tel composé, dans laquelle R est un groupe phényle subs-
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Ito:; lr_Jﬁe F‘Zg grguge:uﬁzlt L;gﬁgfs_dont chacun est ig%ggendamrent“lﬁlﬁ@l”ﬂk Hﬂl”l“'

groupe al kyle en Cl-(4; R2 rgf)resen%e H ou un groupe al T<yl e en
Cl-4; 5 X représentb CH ou N ; et Y represente F ou

qui consiste a Yufinaet 2 Baubptituants dort ehapu estindgpRendanMspistiegion Pefmlﬂﬁ%%'eupa%hamém -
fornul e: 10 CFset-OCFs; R (1

N 15 R est un groupe alkyle en C,-C, ; (Er) dans
laquel le RI, RZRZ’RP’%SF"t?If fﬂ?T‘é’Fglk‘G‘?ﬁ?cdﬁi nis ci-dessus, avec un conpose de
formul o 20 X représente C e 0

N N Y représente F ou Cl, o é)i _1N' | R 25

Crl1l) u('j%{)rqs'St %""‘H%T"Fge’ iy fé”s"fe 1t g pro(tqoﬁ‘%e duenfclmﬁ‘lms 2 demsuseus | edit procede
etant eventuel |l ement suivi de la transfor,mation du corrposG de

formul (1), en un sel pharnmaceuti quenent facceptabl e dudit conpose. 30 2.
Procede selon | a revendication 1, dan | adi te fornme deproton6e est

un sel de lithium de sodium R'od) assi um du conpose de formule

(11). 3. Procede de preparation d ose de fornmnul o: 35

R R2 NA: ~ N X 40

\1) 15 EQ N ou d'un

sel pharmaceuti quenent acceptabl e d' un tel¢tE npose, dans laquelle R RI,

R2, X et Y sont tels 45 guo definis dans |la revendication 1, qui

consi ste a fai rdanplagusie RyR? ?,‘G%%@e'ﬂ@‘efdéfﬂﬁ'ﬁﬂ gpssus, avec un composé de formule

R R2 z RlR 50 -z o4
20N ( I'V.) 55

((Iv) dans | esquel I es R t Y sont tels quo

precedenment dMinis dans cette reven at| on, et Z est

54

25 (IX1)

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

30 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 (11).

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, RY, R2, X et Y sont tels
e que définis dans la revendication 1, qui consiste A faire réagir un composé de formule :

rY r? 7 R’ R’

50 /x'm '\%x w
ou ]
R Y N R Y/\/N

(1v)
85 (v1)

dans lesquelles R, RY, R?, X et Y sont tels que précédemment définis dans cette revendication et Z est
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un groupe | abile, soit avec un sel basi que du 1 H1 ,2, 4-t ﬁmﬁ ﬂﬂ ‘Elﬁﬂm
le I H1,62 4-triazole en presence pa440372p1d UNE base su
| edi t procede 6t ant eventuel | enent suivi qa transformati dn du coﬁpose de

formule (1) en un sel phar maceut i querrent accegt abl e dudit corrpose
[

Procede sel on I"ﬁgrf"é\?éﬁq Sl RYSS NN 88l bagigupd igzolespil avecle {Hh 1.2 %ﬁg@;ﬁ;ﬂz

chl oro, brono Iedlfprocédé étantéveé Wransformat
Procede sel on I°z§m$'%r)eﬂﬂ?izfmagﬂacg“t'q‘éfgﬁgtaf‘ﬁ’aﬁ eg%gﬁcﬂ?v}yﬁ se un conpose de
fornule (J V)4 Procsde setbh Ia révEfRESRR 3SdhBquel ml_f}éélaﬂﬁluﬁQBGdé%hI%Sbrén?oV&r(Qka%?Eﬁ8”5
3 A5, dans | egyalirodyRE).t sel basique du tria- e est
un sel de sodium de potassium ou de t6tra-n-butyl ammoni um

Procede sel h Pinéiégeler Iequdieat'des. demsvemel ios atilisowscoipoké Be fourasediV).equel I adite

base suppl enentaire est car bonate de ot assi um ou de sodi um
15 8. c§e groa@é ?Igpda?%%uplmqwdﬁﬁrew lg%s %ﬁs yeéledut sel basique du 1H-1,2,4-tria-
* Rl R2 zole est um, de potassium ou de tétra-n- butylammomum R 2 20
N N 7. /P}océdé selaﬁ "'une uelconque des revendlcat|ons3é5 dans lequel | cilte bacfe supplém ntaire est du
(1A carbdhatd dé!Phtsailim P& IBGRUL | quenent accept a conpose,
dans laquelle RR, R, R2 et Y sont tels que definis dans | a
revendi c& | &n Procégiéide prépugation duncompadél e fermute :conpose de fornule: 30

12 RR

R 1 g2 (XI) 40

dansl aquel le R, Rl, R2etYsonttels que pr 60§ € ntdéfini s dans cette

revendi cation, et 72 et Z3sont 2N\ n ndamment sel ectionnes entre H
et un gr6°upe qui peut etre seleftiv nt r reduction,
etantentendu que Z2 et Z3 ne pe&_u& pas rtous les deux H, ledit
procede etant eventuel | ement sl vi yde transformation du
conpose de fornule (I A) en un sel pharnmaceuti quenent acceptable dudit 45
conpose. g 9. Procede selon |la reverdaxation 8, dans |equel Z2 est un

groupe qui peut etre selectivenent elimne par reduction est Z3

represente H o@t@un s@l%har%&‘ﬁ%@méﬂm@gbtdb@ d" ﬁ\’e?&q{pf;s%t &aﬁ@la&eﬁé“k %‘ RQQQ%OIJIt%%L{ﬁL

| edit groupe QuifinR@Hs IFbVeRAISBOEE bl YRR Y r&hﬁﬂn%@mﬁﬁé de formuyle :
est un groupe hal ogeno. 11." Procede selon |a revendi cation 10, dans

_ quuel | edit groupe hal ogeno est un groupes chloro. 55 12. ProcWle sel on

| " une quel conque des revendications 8 a 1lgldans |equel ladite reduction

est m se en oeuvre par hydrogenol € en utilisant un catal yseur

de pal | adi um sur charbon de boi g2\ O% Xpbrocede §e| on |l a revendi cation
g?eifﬁz present.

12, dans |lequel de |'acetate dg sod
55 35 _—

- z 2
(X1)

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 étre sélectivement éliminé par réduction,
étant entendu que Z2 et Z3 ne peuvent pas représenter tous les deux H, ledit procédé é&tant 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 é&tre sélectivement éliminé par
réduction est Z3 représente H.

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

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

12. Procédé selon 'une quelconque des revendications 8 & 11, dans lequel ladite réduction est mise en ceuvre

55
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.
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*C L M S* 14. Proc6d6 selon |'une quel conqg
revendicati ons precedentes, dans qu éﬁﬁf& un groupelﬂﬁﬁg
substitu6 par 1 ou 2 substituants ha * eLs
revendi cat i on 14, dans | equel R est un groupe phenyle substitue ar 1 ou 2
subst i t uant s Procéds seiog bune aueleopau d&'ﬁ"ﬁ"%’é?@?iﬁr?t@&#ﬁ?@?ﬁ' darms dAaus Rﬁatr%gr%esphényle
groupes fl uor o PSHRAPY 1P 2 substituantsfglogdpp.oc6d6 sel on | a revendi cation 15,

dans |equel R eﬁ&iyﬁaf,n RYREndha ana)wﬁmzne{k%m %rzdﬁ MQDQB&I& part 2 sybptituanys

di f I uoroppeny! on 9&9&9 S e Yhotsi ghrdil ¥tc oro.
un groupe nethy e; R2 represente H . Proced6 selon la

revendi cati ofs. lFﬁqcéMn Ilaeqteediucaﬂbreﬁ dang legueDR pgt uRg:i:hm(zFfmphﬁh%y;He A-fluorophényle, 2,4~

2, 4- di f | uor oph6iifinbrephéfyle, 2-chlorophényle cul2l4aiicbiplothéytiess ou 2, 4- di chl or ophenyl e;

Rl est un groupd eshunigrpbpe méttiyle; et  R2 represente H, et Y

représentg F. RtreprésameHpProc6d6 sel on |'une quel conque des revendi cations

prec6dentes I|56 our arer. un conpose .de faornule
tign 16 uel n - ényle, rophényle, 2-

(1), dans I el lowphéng’pou sl ode Gond s Gt ety 44085

c'est-A-dire

1 o5 est un groupe méélmle N
résente H, et- c
N( XS 15 ££ ?@&g{gge selon la revendication 18, utilise pour preparer

l e
2R 3S- 2- ( 2, 418diArbcads selphiGiny dueicahqetiet levinbicytiyisiptbcstiestesy dul est uti(isks pbbir préparer un composé
, 2, 4-triazol - | -dglfarinule @) déds @hyel Rireprésente H, et qui a la configuration 2R,3S, c'est-a-dire
2R, 3S- 2- (2-chl orophenyl )-3-(3-fluoropyridin-4-yl)-1-(I H1,2,4-triazol-1
-yl )but arf 2- ol ,
2R, 3S-2-(2-f1 uorophenyl) 3-(3-fl uoropyrl digh- 4- y,l) 1-(1H1
,2,4-triazol -1-yl) but an- 2- ol ,
\ﬁ yl)-1-(

2R 3S-2- (2, 4-di f | uor ophényl ) - 3- (P
OpWri mpehg-AMyl)-1-(1 H 1

H 1,2, 4-ttiazol -1-yl) butan-2-ol N

2R, 3S- 2- (2, 4-di chl or ophenyl ) - 3- (\Eﬂl uor

,2,4-triazol -1-yl)butan-2-ol; ou un sel pharnmaceuti quenent
accept abl e d1 ur?’rcgcgcliés% HB?&%nd.c:é?on 18, utlhs% our réOC6 ¢ de preparation d'une
composi ti on Bhar MEGRUSLE aniil, ails e .‘éﬁ aty 94%%;9? fullf sl
~mule (1),00u un selrRE3 (gm%hgrw__ ;ﬁ}o 2Qta£ % qui a
et6 pr6pare par Unzﬁ"ag(ﬁﬁgﬁuomphényl) 3-(3-fludfo )Pi@in-‘t-yblﬁl?ﬂ-gpf Ggﬂbglfl @ﬁ-z-ol

revendi cations preQﬂ@@QI(Es-dlflé’é{tﬁJﬁé 1513-@4—141 udRHrimidth-44- Vg 24l tﬁazﬂ )W,loque-
ment acceptabl e. 40R3s-2-(2,£4ichidfsh (§ﬁlomﬂydnﬁhlrf-£}fﬁﬂ@HQQt4lt@é}olz1 Jbf#0Sa; equel
| e conpos6 de foalAsdl phatrhdce@GliereEoteptsBe RMFS! ctkipdd&l | V6

hydr oxyal®yl e d' une cycl odextri ne. 22. Procede selon | a revendication
21, dans | ecfe|Pracédfi de préearation d'ectempopitibnpptrenaceytiquequidensisted dapbinen wrygemopnglde fod5
et dans | equel mMugd]ion “EPQPWWQWGE@PCGWHP dntel compasé aui-acjéoirépde)par unpeocédé
23.. Conpose de selgh vy¢ quelconque des revendications précédentes, avec un diluant ou un véhicule pharmaceutique-QO

§5~~~~ R ment acceptable. z%
40
Ry N 21. Procédé selon la revendication 20, dans lequel le J:%m(pgﬁé)de formule (I) est complexé avec un dérivé
(1V) hydroxyalkyle d’'une cyclodextrine.
56 EP 0 441 372 111 1
C 22. Procédé selon lalrevendidafidnl 21,1dans lequel ledit dérivé hydroxyalkyle est un dérivé hydroxypropyle
45 et dans lequel ladite cyclodextrine est I'alpha- ou béta-cyclodextrine.

23. Composé de formule :

/¥\n ou L\$131\F,x\ﬂ
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- e

o és?unngzu;;rg;g;g; e 1T
st un gr

(M) selon la revendication 23, dans ouge €éhlerot bromrD ou
(al cane en Cl- C4) sul f onyl oxy. 25. Conpose de fornul e:

RL R2 10 dans lesquelles R, R?, R2, X et Y sont tels que défmism@hﬁ revendication 1 et Z est un groupe labile.
E\IXI ) 15 24. Com éfosé dut-i Oénixle Vp selcﬁ la rﬁ/fndiﬁﬂ'on 3, dgnslequel Zestun 9’°EP§ chjro, bromo ol éh;gnel a
revendlcatlon 17ef! et sont chacun i ndepen- 20 dament

s6l ect i Onn682£n¢d’n®o§d daffortidile gr oupe qui peut 6tre s6lectivenent 6limn6 par
reduction, etant en- tendu que Z2 et Zs ne peuvent pas
representer tous |es deux H 26. CowpqsG selon la revendication 25,

dans | equel |e groupe qui peut etre 6eimn& sef ect i venent par reduc-
tion est gn groupe hal ogeno. 25 _.27. selon la revendi cation 26,
dans | equel Z2 est un groupe cm ep 6sent g3 H. 28.
4-et hyl -5-fl uoropyrimdine ou 4-ch I‘{bro 6-/6t hyl ’fl&ﬁropyrl m di ne. 30
35 40 45 50 R LN
Y

57 :

15 22

(X1)

dans laquelle R, R?, R2 et Y sont tels que définis dans la revendication 1 et Z2 et Z3 sont chacun indépen-
- 2 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.

26. Composé selon la revendication 25, dans lequel le groupe qui peut &tre éliminé sélectivement par réduc-
tion est un groupe halogéno.

2% 7. Composé selon la revendication 26, dans lequel Z2 est un groupe chloro et 23 représente H.
28. 4-éthyl-5-fluoropyrimidine ou 4-chloro-6-éthyl-fluoropyrimidine.

pa.
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