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henyl Wpemiver, these references do not disclose the conpounds of the
bjenzto i nvention. 20 SUVMARY OF THE | NVENTI ON The present invention

provi des SUMMABY IOFSTHESNYENIION ed by the formula I: 25 30 40 wherein; Ar is

thienyl, pyridyl, biphenyl, phenyl or phenyl substituted by one or nore of

hal 0, nit roThecPfﬁﬁ?m'"V*?“@W°V&P$<§qmp°‘l'ﬂ6§\@P’°§ﬁ"E’8k¥/thSr’°"B'é‘? hal o(1 ower)al kyl; Yis

CHor N either one of AJ B and Cis Oxygen and the remaining two of A B

and C #re [err] or Ais ‘ygen Bis 45 Cﬁ and Cis a direct bond; Qis 50
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40 wherein;
Ar is thienyl, pyridyl, biphenyl, phenyl or phenyl substituted by one or more of halo, nitro, cyano, lower

alkyl, lower alkoxy or perhalo(lower)alkyl;
Yis CHor N;
either one of A, B and C is Oxygen and the remaining two of A, B and C are CHz or Ais Oxygen, B is

45 CHz and C is a direct bond;
Qis

50



[.err] [err] 30 35 40 Ar, [err].or halogen; Pis a direct bond, [err] - or
[err] ; [err] and [err] are |nd§pgqgggm&§1hydrogen | oner al kyl or | ower
al kyl substituted by one or nore hydroxy groups; [err] and [err] are
hydrogen, hydroxy, |ower alkyl or |ower alkyl substituted by one or nore 45
hydroxy groups; [err] and [err] are independently hydrggen_ |ower alkyl,
[err] or [err] [err] ang/[ery e i ndependently hydr gower al kyl,
phenyl or phenyl sultsPi{ ~' y one or nore of haj<p o(l ower) al kyl
[err]al kanoyl, | ower al WG al kyl substituted Dy one Qg)nnre hydr oxy
groups, sl ower al koxy, or 2-(lo -?yaﬂkyl 3-0x0-1,2,4-triazol -2yl ! or [err]
and [err] taken together with the nitrogen 50 atonrrn [err] form
unsubsti t ut ed or subst'tuted five or six nmenber heterocyclyl ring systens
cont ai ni ng car e to four heteroatons chosen fromN, 0 and 8, said
heterOCéflyl s being [err] al kanoyl, |ower alkyl, |ower
al koxycdr bonyl , anln ﬁ N- I ower al kyl am nocar bonyl, N, N-di (| ower
al kyl)- am no carbony , am hot hi ocarbonyl, NI ower al kyl am not hi ocar bonyl ,
N, N-di (| ower al kyl ) ant#ot hi ocarbonyl, ‘| ower al kyl sulfonyl,
phenyl - substituted | ower al kyl sulfonyl N- | ower aIkyIanino N, N-di (| ower
al kyl) apg .crﬁf(c-c Srd mvd-e fowe- X w-én;' @ﬁﬂ koY, sachieonk cﬂ-c:c (Ryoly W-Che-
, 3- |n1dazoca PE 2.N 7pyaL faﬁ §-CObMg aagly over al kyl - 3- oxo-1, 2,
trrazol 4-yl, | ower al ky benzrnldazol-z yI or 3 EP 0 318 214 B1 5 10
R = Lomer.AlkyI phenyl or phenyl sub |tuted by one or nore of hal o,

Iégg

erhal o | ower al kyl, [err]al kanoyl, al kyl, lower al kyl substituted by
e ,or wore hydroxy group, |ower al ,4-triazol-1-yl or 2- |ower

aIR?I 3-0x0-1,2,4-triazol-4-yl; Rs is a |ower alkyl, |ower alkoxy, am no,
NN- di | ower al kyl am no, phenyl or phenyl substituted by one or nore of halo,
perhal o | oweN-RedRey| , | ower al koxy, nitro, cyano, [err]al kanoyl; 15 pi s

0, 1,2, 3, 4¥B-Nfe-i-Q-@-S@wor 2: r is 1 or 2; and t isO 1, 2 or 3; and the
st er eocheni cXis NQoRMN&R her eof in racenic or optically active form

Ry

K/' 30 R
RG 7N

@'Rsv
40 Ar, OR3 or halogen;

P is a direct bond, -CHR1- or -CHRy1CHR2-;

Ri, Rs, Rs and Rio are independently hydrogen, lower alkyl or lower alkyl substituted by one or more
hydroxy groups;

Rz, Rs, Ri1, Ri2 and Ri4 are hydrogen, hydroxy, lower alky! or lower alkyl substituted by one or more

45 hydroxy groups;

Rs and Ris are independently hydrogen, lower alkyl, (C2-Cs)perhaloalkanoyl or (C2-Cs)alkanoyl;

Rs and Ry are independently hydrogen, lower alkyl, phenyl or phenyl substituted by one or more of
halo, perhalo(lower)alkyl, (C2-Cs)alkanoyl, lower alkyl, lower alkyl substituted by one or more hydroxy
groups, lower alkoxy, or 2-(lower)alkyl-3-0xo-1,2,4-triazol-4-yl, or Rs and Ry taken together with the nitrogen

s0 atom in NRsRy form unsubstituted or substituted five or six member heterocyclyl ring systems containing
carbon and one to four heteroatoms chosen from N, O and S, said heterocyclyl substituents being (C1-Cs)-
alkanoyl, lower alkyl, lower alkoxycarbonyl, aminocarbonyl, N-lower alkylaminocarbonyl, N,N-di{lower alkyl)-
amino carbonyl, aminothiocarbonyl, N-lowsr alkylaminothiocarbonyl, N,N-diffower alkyl)aminothiocarbonyl,

_ lower alkyl sulfonyl, phenyl-substituted lower alkyl suifonyl, N-lower alkylamino, N,N-di(lower alkyl)amino,

56 1,3-imidazol-1-yl, 2-loweralkylsulfenyl-1,3-imidazol-1-yl, 2-pyridinyl, 2-thiazolyl, 2-lower alkyl-3-ox0-1,2,4-
triazol-4-yl, 1-lower alkylbenzimidazol-2-yl, or



20 or a pharmaceutically acceptable salt thereof; with the proviso that
when [err] or [err] or [err] isgpdemBmdegro a carbon at om adj acent to
[err] or -0-, [err] or [err] or [err] is not hydroxy. Preferred cl asses of
conmpounds of formula | include: - conpounds wherein one of A, Bor Cis
oxygen and the remaining two ofgﬁ( B a Care [err]; 25 - conpounds
wherein A is oxygen, Bis CH2 a Cis di rect _bond; - conpounds further
characterised by Q being 30 - I\F].a-dz.erl sed by X being [err] 40
- conpounds characterised by N-Z 45 or wherein Zis

hydr og®en, [err]al kanoyl, rb am nocar bonyl , -

[err]al kyl am nocar- bonyl, N, | ([err]"gl kylMNam no carbonyl,

t hi ocarbonyl, [err]al kyl am not hi ocarbongl”, N, N-di -

([err]al kyl )am not h| ocarbonyl, [err]alkyl sulfonyl, phenyl substituted

Lerr]abkyl _sg bY Aty Wostitftea - fbihalo Swed =Tt
1751 Pk 3 %’M "é‘m .@u : bs’ M h @%ﬂ?&g aofé’ﬁmaﬁoi Aoy,
pyridi nyll orally triaz |Qj:yr - -oxo- riazol

[err]al kyl bgngh M@J@I To?lérYJlkoxy5§m|ﬂo N,N-&ibwé? aﬁﬂﬁm?olﬁhﬂl of Sehyli s&ﬁtltﬁtéd B8yt or
pheny| . syhrd df halé, Derndly 10RSHIK loWe? BRoY9] nitfdady@so, mesdapkanojier r]al kyl, [err]

al kanoy! [ eswbai, kY3, 4 odS [err]al kyl substituted by one or nore hydroxyl
groups, [erriba) keney, perhalo [err]al kyl, phenyl or phenyl substituted by
one or norerigyar®andiitro, halo, perhalo C, - alkyl, [err]al koxy, [err]alkyl

or 2- [err]tis@ltkgbr3-oxo-1,2,4-triazol-4-yl or 1H 2, 4-triazol-1 -yl.
%ounds cénd thecsteesorhemitallisom@( thereof in racemic or opticalgdgtife forg 30 [er r] The present

ntdoon adrsphpmespuiicely ageaptohip salttkpreokpr esent ed by formula |1
with the proviso that when Rz or Rv1 or Ry2 is attached to a carbon atom adjacent to -NRs, -S(O)n or

-0-, Rz or Ry1 or Rz is not hydroxy.
Preferred classes of compounds of formula | mclude
- compounds wherein one of A, B or C is oxygen and the remaining two of A, B and C are CHa;
25 - compounds wherein A is oxygen, B is CHz and C is a direct bond;
- compounds further characterised by
Q being

C e (X
P}

35 | : _ | Klf

p - compounds characterised by X being NRsRy
40 - compounds characterised by
NRs Ry being
SN
. N N-Z
45 N’

or wherein Z is hydrogen, (C1-Cs)alkanoyl, C1-salkoxycarbonyl, aminocarbonyl, N-C1 ¢ alkylaminocar-
bonyl, N,N-di(Ci-salkyl)amino carbonyl, thiocarbonyl, N-Ci-galkylaminothiocarbonyl, N,N-di-
(C1 -s alkyl)aminothiocarbonyl, Ci-salkyl sulfonyl, phenyl substituted Ci-galkyl sulfonyl, N-C:-calkyl

50 amino, N,N-di(C1-s alkyl)amino, 1,3-imidazol-1-yl, 2-C;-galkylmethylsulfenyl-1,3-imidazol-1-yl, 2-
pyridinyl, 2-thiazolyl, 2-Cy s alkyl-3-oxo0-1,2,4-triazol-4-yl, 1-Cy ¢~ alkylbenzimidazol-2-yl,

56



35 40 45 50 wherein Ar is as defined herei nabove and one of AL Bor Cis
Oxygen and the remaining two of A gBo@igo1ese [err]; Tis =0 [err] or
[err] 5. EP 0 318 214 Bl [err] is hydrogen, |ower alkyl or |ower alkyl
substituted by one or nore hydroxy groups; and [err] is hydrogen, hydroxy,
| ower al kyl or | ower al kyl substituted by one or nore hydroxy groups. The
conpounds represented by fornula 11 ﬂ'b‘_'.i_nterrredi ates for the preparation
of the tetrahydrofuran conpounds repitesented by fornula 1. 5 The
present invention also provides a ese by formula Ila 10
[err] 18 wherein Y, Ar, [err] are abrevidusly defined and
either one of A, Band Cis X remaipning two of A B and C are
[err] or Ais Oxygen and B is [err is a rect. bond; Preferred
conpounds of fornmula Ila include tho i @l formunsubstituted or
substituted five 20 or six nenber heterocyclyl ring systens containing
carbon #nd one to four heteroatonms chosen frﬁ N, O and S, said

het erocycl yl substituents being [err]al kanoyl”, '3ower al kyl, | ower

al koxycar bonyl, am nocar- bonyl, N-1ower alkylam nocarbonyl, N, N-di (Il ower
al kyl ) ami nocapBgayl or ghery bty RASIH mord bt Ihal¥/ermab € L5 aikyd 1G-F R} AikaneyChoamA,
N, N-di (hower @l Kxiky 3uBsi@bd b 6 Brmdrb hydreRgE§rodds K§1l—; didaky, @arsidio Ci-s alkyl, phenyl or
pheny! - subst i bgn@GubsBitRE bR bkeydr nford dyardy hitro, Naib,amialo h J ykytr: oglkoRy;, Kh -dl bl omer
al kyl') am no, g, -3alkyFB-dz1d,4-thazph4-yl 3r 1HRME¥igdoky¥lsul f enyl -1, 3-im 25

i dazol - 1-yl ,- Zorfpotnddiciaydcterisddtolpi azol yl , 2-1 ower

Qe[k_yl - 3- 0X0- 1 Qbeifig tS(O}FZH(Rs Ch)-CARb;oner al kyl benzi m dazol -2-yl, or 30
[err] 3% R= Lower al kyl phenyl or phenyl substituted by one or nore of

halo, perhalo |ower alkyl, [err] ¥ oyI : /‘UVK% al kyl, 1 ower alkyl
substituted by one or nore.hpa q‘m’- D | oG L. 1 M2 4-triazol-1

-yl or 2- lower alkyl-3-o0xo0-1, 2, azolx4- Rs 8wdr al kyl, |ower
al koxy, am no, N, N-dilower al kylam no, phe 40 or phenyl substituted by

one or Abre of halo, perhalo | ower alkyl, |ower alkoxy, nitro, cyano, [err]
al kanoyl . The nore preferred conmpounds o r mul a)‘/ are conpounds wherein
[err] is 45 [err] =O N ’

| N

N a0 _

W-CHa-(C=C),-C(R1)y; or
W-CHz-C=C-CuC-CG(CHa)a.
The present invention also provides a compound represented by formula 1l:
35

- A |
| Cy \

so wherein Ar is as defined hereinabove and
one of A, B or C is Oxygen and the remaining two of A, B or C are -CHa~;
Tis =0, =NOR;, =NNR:R: or

55 @
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and Z is a hydrogen, [err]al kanoyl, |obwer aIkyI [ err] per hal oal kanoyl or
phenyl substituted by 2- 50 Iomerﬂigﬁgéimcgp 2 4-triazol-4-yl. 55 6 EP
0 318 214 Bl Particularly preferred conpounds of formula I represented by
the fornula 10 15 wherein: one of A B and Cis oxygen and the renaining
Vo of A Briaischy@ogeane lojver an}yr oHaveri aiyCsubgtitutde; by onesor| roane hydsidxic ydrqups; and R. is

[ err] al kapdvgden, hgdroxyhlewsrlalkywhlowertalkylsubslityted by one or more hydroxy groups.

2- | ower al kyTheZommaunds, representach by formulay |l are rgermediatepifer the preparation) ef\epyabydrefiran i s
di r ect ed campaundsaersesentef yfformkla .f or nul a 25 [err] 30 wherein Ar, [err], Q and
y are Bs defremeagert jivention alge proxidies ascompound ppresentestiby fxmvimlunds of fornul as I,
Ila, and IIb may be fornulated into pharnmaceutical conpositions with a
pharmaceutically acceptable carrier or diluent. The conpounds of formula I
may be used to Msat Yrammal s 35 ° sufferi from suscepti bl e fungal

I nfections, hy, erprol erative skj & (such as psoriasis), allergic
reacti8ns and/ d)' i wel | aut oi mmune react I ons and di seases
and i nmunol ogi-cal Ydi seases dm ni st an effe am)urmaf or such
purpose to the mamual . The ¥MveN Lon ovi m g a
pharmaceutical conpositi for trBa‘r"nﬁ' hyper prol i f ve skin disease in

a host,which conprises adm nistering to such a host, e.g. a war m bl ooded

animal such as 40 man in need of such treating an hyperproliferatively

ef fective apkwdiv,of, FR, RORPSIATR) afef3ipRmoilyeddfiney ahd@théraneofl AB landi0 & Gxygen and

phar mac e ke remihing w6 60N Bl € amaCH: ioe A istxyghinlandBts CHeleed Cisacdieetdondal so provi des
met hod of Prslaktéd@mpoyntisact b gal tia iociide dimegeisirdin Wit Ry dorm unsubstituted oosubglituteddive | ng

SUSGepdi lok eix fnamber| helervfyeiyt iingregstevhs eohtalpiogrparbonand ongrip feksheterdaienrs chpsep frasil. @ n

ne€d of =ndl, saidbatéreryciyrsubstiuents baingo(Carffelalianpyl ewsa 2 . lawer @lkpyeasboayioRpitocyt o

conpound befyLf Briawar clkylaminenarbanvh NNtF"(Wefaa'Ma'P'ﬁ%?é@m » cHin 8%'% i ylowers al-

conpri si reyaminethiocareryh Nridouss glkdlaminginiosasonyl; (oner| Wbﬁ‘@%’l\! T“feé r'°"(9f

di | uent . @yesulionyls drjewer lindarping, N.i-gliflewer gligliamine, ?gtﬂ"{f’?ﬂ: sLyly2 ‘t‘

phar rredSe UdaRRAY - CENIst EisRe griover Bl P b+ Ut RN & "éf’f’f' ot °éct i on

in a host which conprises admnistering to such a host, e.g., warm bl ooded

ani mal s i ncluding humans in need o osuch treatnent or prevention an

antiallergically effecti ve anount pf a npound represent ed by formula I,

& a phar maceutical conposition t . Q

35

R' = Lower alkyl phenyl or pheny! substituted by one or more of halo, perhalo lower alkyl, (C2-Cs)alkanoyl,
lower alkyl, lower alkyl substituted by one or more hydroxy groups, lower alkoxy, 1H,2,4-triazol-1-yt or 2-
lower alkyl-3-0x0-1,2,4-triazol-4-yl; Rs is a lower alkyl, lower alkoxy, amino, N,N-dilower alkylamino, phenyl
40 or phenyl substituted by one or more of halo, perhalo lower alkyl, lower alkoxy, nitro, cyano, (Cz-Cs)-
alkanoyl.
The more preferred compounds of formula lla are compounds wherein NRsRy is

and Z is a hydrogen, (Ci-Cs)alkanoyl, lower alkyl, (C1-Cs) perhaloalkanoyl or phenyi substituted by 2-
50 loweralkyl-3-0x0-1,2,4-triazol-4-yl.

55



SO ~The invention provides a nethod of making a pharmaceuti cal

conposi tion for treating autoi mmungp p@s¢bioeF and di seases and

i mmunol ogi cal di seases including skin graft rejection, bone marrow
rejection and organ transplant rejection phenonena which conprises

admi ni st er i nParticolady frefertedicompreeds obformudad Iieprasertad bydhedfermelaf ect i ve anmount of a
conpound of fornula Ila or a pharmaceutical conposition conprising such a
conmpound and a pharmaceutically agceptable carrier or diluent. 55 The
present invention also is dire%ég@ at a nmethod of preparing a conmpound of

formul asl |. \Werein one o an%C is-oxygen and the two remaining A B
and C are [err] 7 EPP34138214B1 reaqctj a—~80NPou f the formula 10
where LGis a leavin ro ﬁer?ﬁﬁéf Aﬁpg-r;gb n.:d of the
fornmula. 15 20 3. £ il [err] Db)
reactin%acorrpound of the for aZSé’[err] OWwth a ole anion to
produce™a conpound of the for err] 40 I'1. where Ais oxygen, Bis

[err] and Cis [err] reacting compound of the formula [err] 50 with [err]
to produce 55 8 EP 0 318 214 Bl
[err] 15 and

15

wherein:
one of A, B and C is oxygen and the remaining two of A, B and C are -CHz-;
Halis Clor F;
\ N Z is lower alkyl, (C2-Cs)alkanoyl, or phenyl substituted by 2-loweralkyl-3-0xo0-1,2,4triazol-4-yl.
W} 20 The present invention also is directed at a compound of the formula

25 | Ay —/—< )
/i\/}'%}\/(cu‘a g’?\ '

wherein Ar, R;, Rz, Q and y are as defined in claim 1 and s is 1 or 2.

The compounds of formulas |, 1la, and lib may be formulated into pharmaceutical compositions with a
pharmaceutically acceptable carrier or diluent. The compounds of formula | may be used to treat mammais

35 suffering from susceptible fungal infections, hyperproliferative skin disease {such as psoriasis), allergic
reactions and/or inflammation as well as autoimmune reactions and diseases and immunological diseases
by administering an effective amount for such purpose to the mammal. '

The invention provides a method of making a pharmaceutical composition for treating hyperproliferative

x" skin disease in a host which comprises administering to such a host, e.g. a warm-blooded animal such as

40 man in need of such treating an hyperproliferatively effective amount of a compound represented by the
formula | and a pharmaceutically acceptable carrier or diluent.

The invention also provides a method of making a pharmaceutical composition for ireating or preventing
susceptible fungal infections which comprises administering to a host in need of such treating or preventing
an antifungally effective amount of a compound of formula I, formula lib or a pharmaceutical composition

45 comprising such a compound and a pharmaceutically acceptable carrier or diluent.

The present invention sfill further provides a method of making a pharmaceutical composition for
treating or preventing an allergic reaction in a host which comprises administering to such a host, e.g.,
warm-blooded animals including humans in need of such freatment or prevention, an antiallergically
effective amount of a compound represented by formula |, or a pharmaceutical composition thereof.

50 The invention provides a method of making a pharmaceutical composition for treating autoimmune
reactions and diseases and immunological diseases including skin graft rejection, bone marrow rejection
and organ transplant rejection phenomena which comprises administering to a host in need of such treating
an effective amount of a compound of formula lla or a pharmaceutical composition comprising such a
compound and a pharmaceutically acceptable carrier or diluent.

85 The present invention also is directed at a method of preparing a compound of formula |

1. Wherein one of A, B and C is oxygen and the two remaining A, B and C are -CHz-



LIl. where Ais oxygen, Bis -CH2 and"Cis a direct bond reacting a
conpound of the fornmula 20 [err] éﬁ?ﬁ“é%g %Bétrong base to produce a
conmpound of the formula 30 35 40 L 6 SCRI PTI ON OF THE | NVENTI ON AND
THE PREFERRED EMBODI MENTS As used in the specification and clains, the term
"hal 0" Means) RadiRg & CompetiHd¥ the®rfla f | Uorine with chlorine and fluorine being
preferred; fluorine is nost preferred. 45 The term "l ower alkyl" refers
to straight and branched chai n hydrocarhon grxups of 1 to 6 carbon atons,
such as nethyl, ethyl, n-, and iso-prg !sec- and tert-butyl, n-,
sec-, 4so0-, tert- and neo-penty »R sec- ﬂ?ert-hexyl and the |iKke.
The term "perhal ol oweral kyl ". refler al kyl " groups having only
hal ogen substituents replacing all ns on the carbons, e.g.
[err] as well as perhal o groups suc err] or 50 [err];
trifluoronethyl is preferred. The term ¥r ] al kanoyl " refers to straight
and br'8nched chai n al kanoyl groups havi to 8 carbon atons such as
acetyl, propanoyl, butanoyl, 2-methyl propanoyl, 3-nethyl propanoyl,

pent anoyl , 2-nethyl - butanoyl .. 3-ne | s fhz | but anoyl ,
hexanoyl , 2-%5°h'§l'i)ae'ﬁ?vé{'ﬁ&rﬂu¥' @béett%éfp%ggg%léoﬁgbg*{d ozltﬁ?re ¥l - pent anoyl
5-netq¥lpentanoyl, hept anoyl , 3-net hyl hept anoyl, octanoyl, 2-ethyl hexanoyl
and the like. Acetyl 55 s preferé%d. The term,&perr]) perhal oal kanoyl "
refers to ([err])al kanoyl groups a ' ﬂ~h§tégnabove wherein the
al kanoyl groups have only hglogen su uent QWHCFNQ t he hydrogens on
Ege\alkane chain, e.g. peMNdl e+ytu,pe@panpropégoyl and the |iKke.

2r chlgro- and perfluoroadety are preferred. 9 TP 0 318 214 Bl The term
"(Terr])al kanoyl " includesTtornyl and "([err])al kanoyl" which is defined
her ei nabove. The term "l ower al koxy" nmeans a |ower alkyl noiety univalently
bonded t o dibysdacting acsryrpend of the-formmdl | ncl udes net hoxy, ethoxy, n- and
i So- propoxy, n-, sec- and tert-butoxy and the like. The term "| ower al koxy

carborgl " neans the group 5 [err] 10 Q
. H(/%nﬂ {
CH, R
. - C
O LgqcH, 8 |

30

with an azole anion to produce a compound of the formula

; H\’-\% A & \
3
N 4\N" chl B—C TCH.@
o E v/
N o _
Il. where A is oxygen, B is CHz and C is CHz reacting a compound of the formula
*§ | |
[ w— oy CHRAL4
2
50
with Q~
to produce

65



wherein R is lower alkyl. The-term "am nocarbonyl” means the group 15

[err] The terns "N-lower al kylamn & B‘H + and "N, N-| ower

al kyl am nocar bonyl " nean the grou’pg ; ?%E! F125 and 30 respectively, -

wherein R is lower alkyl. The term "am nothi ocarbonyl" neans the group 36

[er_r] 40 The terns- "N-|1 ower al kyl am nocarbonyl 5 and N, N-1 ower

al kyl am nocar bonyl " nean the gr Qups [err] 35 and fein R is lower alkyl.

The term "l ower al kyl sul fonyl " t he/gro err] wherein R is |ower

al kyl . 55 The term "phenyl - subst al kyl fonyl"™ means the
foo)

group [err] wherein R is |lower al "CHH oRey Y &Pky! ani no” and

"N, N-di | oner al kyl am' no" nmean t he oups and R R spectively,
wherein R is |ower y\ 0-318 214 Bl The term"2 | ower

al kyl sul fenyl -1, 3- |m ol rreans the group having the fornula 10
wherein R is | oweral term "1-1 ower al kyl benzi m dazol -2-yl" neans

the grodp 15 [err] 20

‘//

~e

15 and
Il. where A is oxygen, B is -CH: and C is a direct bond reacting a compound of the formula

C | i

C/"a- Lé
Mf/&v

g ~y

with a strong base to produce a compound of the formula

LN
A

o pctl)

DETAILED DESCRIPTION OF THE INVENTION AND THE PREFERRED EMBODIMENTS

30

As used in the specification and claims, the term "halo” means bromine, chiorine or fluorine with

chlorine and fluorine being preferred; fluorine is most preferred. '

45 The term "lower alkyl" refers to straight and branched chain hydrocarbon groups of 1 to 6 carbon
atoms, such as methyl, ethyl, n-, and iso-propyl, n-, sec- and tert-butyl, n-, sec-, iso-, tert- and neo-pentyl,
n-, sec-, iso-, tert-hexyl and the like.

The term "perhaloloweralkyl” refers to "lower alkyl” groups having only halogen substituents replacing
all the hydrogens on the carbons, e.g., -CCl2-CFs, -CF2-Cls as well as perhalo groups such as -CF;-CF3 or

50 -CFs; trifluoromethyl is preferred.

The term "(C2-Cs)alkanoyl" refers to straight and branched chain alkanoyl groups having 2 to 8 carbon
atoms such as acetyl, propanoyl, butanoyl, 2-methyipropanoyl, 3-methylpropanoyl, pentanoyl, 2-methyl-
butanoyl, 3-methylbutanoyl, 4-methylbutanoyl, hexanoyl, 2-methylpentanoyl, 3-methylpentanoyl, 4-methyl-
pentanoyl, 5-methylpentanoyl, heptanoyl, 3-methylheptanoyl, octanoyl, 2-ethylhexanoyl and the like. Acetyl

ss is preferred. '

The term "(C2-Cs )perhaloalkanoyl” refers to (C2-Cs)alkanoyl groups as defined hereinabove wherein the
alkanoyl groups have only halogen substituents replacing the hydrogens on the alkane chain, e.g.
perhaloacstyl, perhalopropanoyl and the like. Perchloro- and perfluoroacetyl are preferred.

9



wherein R is lower alkyl. 25 The term "2-1 ower

al’kyl -3-ox0-1, 2,4-triazol -4-yl" hety represented by the fornul a
30 _ ' nﬁ*‘ﬂ%@‘zfﬁfr] 35 wherein R is "lower

al kyl" as defined herei nabove. The term "heterocyclyl"™ refers to five and
Si'X- menber ethentérig (s jalkardyIC aludes firmyg asd "(CoGskamyl® whiak isdpfinadhbbremaboveo f our
het er oat onsTrahtermeower aikoxi; manadovsy allD naviet)y fnivalpitly bdnded dativalant txybéne-O- and
het er ocy dicjudes metizxyl thoxyOn- anubisprbropaxn @, seda st ient-piiexy ianrthe lWkeox ot hi onophol i no,
4, 4- di oxot hTmeremglewbi atkoxyiafberyiiznesns theygriovrol | di no, pi peridino, im dazolyl,
1,2,4-6riazolyl, furanyl, thienyl, thiadiazolyls, especially
1,2,3-thiadiazol-4-yl, and 1,2, 3-thiadiazol- 5-yl, and pyridyls. The

het erocycl yl nay be attached via a carbolf atom e.qg.,

N- et hyl pi peridin-4-yl, N nethyl nrorphokCr- 2-yl or via the nitrogen atom
e.g., piperidin-1-yl. (comonly called piperidino), norpholin- 4-yl

(comofl y cal | ed nor | i no), N-net hyl pi perazin-4-yl (comonly call ed
N- met hyl TSt V;afgrﬁr{?ﬂ'ﬂng y?-)'b#lqy., 'ﬁé s{hg@g ol-1-yl or 4H1,2,4-triazol -4-yl.
1H 1- i mi daz Qe PMngGopmy’ mears PRISIE 4-yI and pi perazino are the pre-

substijuted heterocyclyls, especially NIjoweral kyl- heterocyclyls such as
N-net hyl mor phol i n-4-yl, N ethyl pi per H3tw€~.N- (1- net hyl et hyl ) pi per azi no, but

al so 2- nethyl pyrrolidino, 4-nethyl piperidino,

5-met hyl -1H-1, 2, 4-tri azol -3-yl, 3-nethyl-1-phenyl-1H 1, 2,4-triazol-5-yl, so
nd 2- met hyiredndyN:loweedkylaminscartomi™ dndt"NNdasec blpllamirocartipny® mean the groups

2xaget yl t hi ophenyl, 2-acetyl pyrrolidino; hal oheterocyclys such as

2-hal o-3-thienyl, 2,5-dihalo-3-thienyl, agd 5-hal o-2-thienyl; [err]al kanoyl
het er ocycl yl s such as N—acetylpipera;ino nd 4-acetyl pi peridino; and aryl

substituted heterocyclyls include hBtéF@C&CIyIs substituted by phenyl or

substituted phenyl as defined herein such as N phenyl pi perazi no, N

(4-chl & ophenyl ) pi perazi no, 2-(4-trifluoronethyl phenyl)pi perazi no, and

N- (p-tol 8PF) pi perazi no, N-(4-nethox- 55 yphenyl ) pi perazino. Piperazino is

the preferred substituted heterocyclyl. npounds of the present invention

represented by forrmula | can exist in twogisoneric forns, cis and trans.

Wth reference to fornulas | and 11 BhB'NCa,"cis" neans Ar and [err] are on

the saffe side of the pl ane defined by the 4- or 5-nenbered ring. Wth

ferred heterocyclyls. Substituted heteroE?clyls i ncl ude | ower al kyl

reference Mib@in 'R isidWer Sy~ and trans-series of the 5- EP 0 318 214
Bl nenberrg(ﬁ%ﬁgvg&, nagmﬁmgfgmﬁ;laﬁ{gmgh@%upy the fornul as hereinbelow [err] 10
cis-Ser ies : " trans-Ser ies 15 Type i: A

is Oxygen, and B and C are each [err]

NH 2 -E" .
&'{ 40 The terms "N-lower alkylaminocarbonyl" and N,N-lower alkylaminocarbonyl™ mean the groups
S
L
R'NH-C-
45
and
50 : R'R! N‘E -,
wherein R’ is lower alkyl. :
The term "lower alkylsulfonyl” means the group R'-SOz-, wherein R’ is lower alkyl. .
56 The term "phenyl-substituted lower alkyl sulfonyl® means the group CsHs-R'-S02, wherein R' is lower

alkyl.

The terms "N-lower alkylamino” and "N,N-dilower alkylamino”™ mean the groups R'NH-and R'R'N-,
respectively, wherein R' is lower alkyl. :
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Type ii: B is Oxygen, and 20- ) A and C are each [err] Type
iii: Cis Oxygen, and A and B are pp@glyigeidB1Type ivi A is Oxygen, Bis
[err], and 25 Cis a direct bond. The cis-series is preferred
for Types i, ii, iii and iv. Exanples of the preferred cis-series for
conpounds of Theterm T2riaven tlkytsolfenyld 3gmidanal-toyl” inbros thelgmuw baying theddrmige| ow. 30
[err] TYPE-i 36 40 45 50 Wherein Hal is F or , preferably F;, [err] is
hydrogen and Z is lower alkyl, [err]alk or phenyl substituted by

2-1 oweral kyl - 3-oxo-1, 2, 4-triazol -4-yl. /55 s In the fornula | abelled Type i
"cis-2,%", the [err] group and the-Q-QJdlch or ophenyl group are both

positioned on the sane side or face or (below) of the formula. In the
"trans-2,5" forrmula (not shown), the g oups are positioned on opposite
faces of the formula. Both cis and tr ng” of Types i, ii, iii and iv
are contenplated as being mnthln t he cope this invention as are

“i ndi vi difal optical isoners e.g., ()-cis- 12 EP 0 318 214 Bl 2,5 and
()-cis-2,5, a0f which can be obt ai ned by resolution of a racem c

m xt ure [(&q f m&hs 2,5] by conventional neans well known to those skilled
in the art.’ Goigayisy lowe? EilfisShaitidollsly Rean@ths Grolle T esol vable, i.e., exist as
|nd|V|d%gI optlca i somers or mxtures thereof. Conpounds represented by
formula | exhibit broad spectrum antifmngal activity, in conventional 5

antifungal screening tests, against hu and ani mal pat hogens, such as the

foll ow ng: Aspergillus, Candlda Epi dempRQyt o otrichum Monosporium
odot orul a, Saccharonyces, Torul opsi nd r| hyton. The conpounds'of

f | a2d exhibit topical and or ininvivo tests in

animals that is conparable to or bette for ketoconazole, a

commerci al product. 10 The present invention also provides a

conposition for treating or preventing fungal infecti i S-
P “wherein R' is Iowelgalkyl P g g tions conpris

25 The term "2-lower alkyl-3-ox0-1,2,4-triazol-4-yl" means a moiety represented by the formula
Y 0 3(R T |
—_ / 2
W
S '

35

wherein R' is "lower alkyl" as defined hereinabove. :
' The term "heterocyclyl” refers to five and six-membered ring systems containing at least one carbon
& and one to four heteroatoms chosen from N, O and S, SO and SO2. Typical suitable heterocyclyls include
40 morpholino, thiomorpholino, 4-oxothiomopholino, 4,4-dioxothiomorpholino piperazino, pyrrolidino, piperidino,
imidazolyl, 1,2,4-triazolyl, furanyl, thienyl, thiadiazolyls, especially 1,2,3-thiadiazol-4-yl, and 1,2,3-thiadiazol-
5-yl, and pyridyls. The heterocyclyl may be attached via a carbon atom, e.g., N-methylpiperidin-4-yl, N-
methyimorpholin-2-yl or via the nitrogen atom, e.g., piperidin-1-yl (commonly called piperidino), morpholin-
4-yl (commonly called morpholino),N-methylipiperazin-4-yl (commonly called N-methylpiperazino), 1H-1-
45 imidazol-1-yl or 4H-1,24-triazol-4-yl. 1H-1-imidazol-1-yl, 4H-1 2,4-triazol-4-yl and piperazino are the pre-
ferred heterocyclyls.
Substituted heterocyclyls include lower alkyl substituted heterocyclyls, especially N-loweralkyl-
heterocyclyls such as N-methylmorpholin-4-yl, N-ethylpiperazino, N- -(1-methylethyl)piperazino, but aiso 2-
~ methylpyrrolidino, 4-methylpiperidino, 5-methyl-1H-1,2 4-triazol-3-yl, 3-methyl-1-phenyl-1H-1,2,4-triazol-5-yl,
so0 and 2-methylpyridyl; (Cz-Cs)alkanoyl heterocyclyls such as 2-acetyithiophenyl, 2-acetylpyrrolidino;
haloheterocyclys such as 2-halo-3-thienyl, 25-dihalo-3-thienyl, and 5-halo-2-thienyl; N-(Cz-Cs)alkanoyl
heterocyclyls. such as N-acetylpiperazino and 4-acetylpiperidino; and aryl substituted heterocyclyls include
heterocyclyls substituted by phenyl or substituted phenyl as defined herein such as N-phenylpiperazino, N-
{4-chlorophenyl)piperazino, 2-(4-trifluoromethylphenyl)piperazino, and N-(p-toluyl)plperazmo, N-(4-methox-
55 yphenyl)piperazino. Piperazino is the preferred substituted heterocyclyl.
Compounds of the present invention represented by formula | can exist in two isomeric forms, cis and
trans. With reference to formulas | and Il and lla "cis" means Ar and R are on the same side of the plane
defined by the 4- or 5-membered ring. With reference to formula |, the cis- and trans-series of the 5-

"



i.ng an antifungally effective anount o0f a conpound represented by fornula I
or a pharnaceutically acceptabl e gplpizigbef gpf and a pharmaceutically
acceptable carrier or diluent. The preferred pharnaceutically acceptable
salts are nontoxic acid addition salts formed by adding to the conpounds of
t he presandmbersd eing, conpoaims ate shovex byitietforowies héreinbakewunt of a mineral acid, such
as HCl, HBr, 15 [err] or [err], or of .an organic acid, such as acetic,

pr opi oni c, val eri c, oleic, pal mti c, stearic, lauric, benzoi c, lactic,
para-tol uege sul fonic, nmeihane sulfonic, citrig, maleic fumar@ succinic
and thé |ij€. ,The geutical conpositions éfn e ?n\ﬂentl on may

be adapted f of %4 (S'L topi cal or vagi dmnis tion. They
are formnul at combi ni ng t R méound of formush or a gp
el Iy acceptable salt | with ah@ 'table i &Yt

anount of a pNar
phar maceut i caI% acceptable carrier 20 or diluent\, Exanpl es of suitable
corrp05|0t| ons i %‘Nﬁde solid or liquid conpositions PQ?{OIQ al adm nistration
such as tablets, capsules, pills, powders, granules solutlons
suppositories, suspensi ons or enulsions. A solid carrier can be one or nore
substances which may al sgigeSensegli | uents, flavoring ageitans-sekibslizers,
| ubricghts, suspending agents, binders or tablet disintégrating agents; it
can al so be an encapsulating 25 material. In powders, the carrier is a
finely divigpsl solaigomigercnd s in adm xture with the finely divided active
conmpound. | n the tBaal Gtarddaeh ®bl-i ve conpound is mxed with carrier having
Kple necessdlype ibi nGiingxygeroper t i es in suitable proportions and conpacted in

e shape and si z & aé Siaracedch LHpi cal dosage forns may be prepared accordl ng
t o procedurlyee el ICiko@en.ig?d t he art, and nmay contain a variety of
i ngredients, exci piaahBarenieh KMeti ti ves. The formul ations for topical use
i ncl ude oi rirtyﬂ‘ie'?‘i{ sAig@yoeheans, |otions, powders, aerosols, pessaries and’
sprays. For prepaﬁ'ﬁ HS éltorles a low nelting wax such as a nixture of

fatty _é"tl_ﬂ’e%gys < hutter is first melted, and the active .
i ngr edi ent g2t ?ﬁ?*'l% eg?!eﬁﬁéseé RUSTEhBERE B A8 Bl s il oF 1Ry R
honpbgeneoys, f@é’ ure s nto conveni ent size ds to
cool and there y solidify. 35 L| quid form preparations include
sobutigps, suspensions and emul si ons As an exarrpl e may be nentioned wat er

or wat er - propyl ene gl ycol lu gfal injection. Also included
are solid formpreparatio a nH-e'd to bEYeBAvert ed, shortl y _
before use, to liquid fra ons for either oral or parenteral

adm ni stration. The solid form pr wrations intended to be converted to

i qui ds§ orm may contain, in additi OE to the active material, flavorants,
colorants, stabilizers, 40Habuf i/c},ak and natural sweeteners,

di spersants, thickeners, b‘@ﬁg nt's’ and t leyHe4ieé. The sol vent
utilized for prepari ngudu girm preparati on. may ey be water, isotonic
waier, ethanol, glycerine, propy glycol and the like as well as

m Xt ur é& thereof Parenteral fornms to be injected intravenously,

i ntramuscul arly, or subcut géou ?fﬂg gty *_n the formof a sterile

sol ution, and may contain + aP gl uc no/ ake TYRE =Wl ution i sotonic.
45 The topical dosags mgps for anti fungal use in the formof a
phar rraciguti cal formulation corrprl'g g a conpound of formula | (usually in
the concentration in the range fromabout 0.5%to about 20% preferably from

about 1% to about 10% by wesbhtd t_@_xm—(h a non-toxic,
pharmaceutical ly ’é‘ TYPE-iV
: Hal: s

Wherein Hal is F or Cl, preferably F; Ry is hydrogen and Z is lower alkyl, {C2-Cs)alkanoyl or phenyl
substituted by 2-loweralkyl-3-0x0-1,2,4-triazol-4-yl.

55 In the formula labelled Type i "cis-2,5", the Ry group and the 2,4-dichlorophenyl group are both

positioned on the same side or face or plane (below) of the formula. In the "trans-2,5" formula (not shown),

the groups are positioned on opposite faces of the formula. Both cis and trans s forms of Types i, ii, iii and iv

are contemplated as being within the scope of this invention as are individual optical isomers e.g., (t)-cis-
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acceptabl e topical carrier, is-applied several tines daily to the affected
skin until the condition has | Nproyed 318914 81! N general, the oral dosage
for humans for antifungal use ranges from agout 1 ng per Kkilogramof body
wei ght to about 50 ng per Kilogram of body weight per day, in single or

di vi ded daggesnd )-¢idi2,Bhaatti o2whith (arbekotitaingd dm redolubandyt avetayiic mixture Hehsis-280 byg
per ki | ogreamwentiond aaensweill givivn fethosel akilleld dn the) anb ICeinpaundschf formulayib mey 2l$o, bexrpagivable,
par ent er ali.eq e geindidduahapticahisoniery or aninturésiibagesf. use ranges from about 0.5

per ki | ogr anCofipobmsisyrepresonted byeformuley| exhibithirond sroctr prtifungal | agtyita nin d’P"‘@ gal

wei ght perantiiangal someening dests. @paingt hinmandandoaniraal @ogem t*IC*hB%L‘he v o '“us
ki | ogr am cBangidaiy Esigamephvione Geptrighume | Masosgeriume  Rtiogotorta, s“‘"CI
i nvent i on Hichephyiene ysef ul |ntreat|n9 or reventln an al i.c re c;
and/ or infl %ﬁf@égﬁﬂ?ﬁ“’ﬁdﬁ °faf°W6’§t' eﬁ‘h"gt topice) g I‘HT!B-Iﬂ'g '&é""ﬁaﬁ hatl'g
EP0318214FF
prevent fhg al' feaprpept invent PF"S?ug,;ggmq)/faj’;“oP t' reve"t'{‘]%ﬁﬁé;!)ﬁgﬁt lg,l‘,s glsg
gescrl b,?d H%'a Were fan a; Solic I\Pa ?ab% }a glﬁ: ntP ar maceut | Ca
onposi ti off e é’e eu all dait r@ n x%%idvaﬂdlmrka%dl’&ﬂ%@rbg lafiding to
non-anti Chtlhg l: fth@ﬂ%éenﬁ%ﬁt &Qtou rie -amOuHE of GOIRGYEI REIS, s0EYaslME), HBY,

adm ni syer g&adyy ﬁgﬁb:,CW%n'o?daﬁlc @a@l SudH asPdtBic) pdpibritd, vasticl SMic, tpaimitic NRekic, Aduric,
al | ergi C 5ben£(§'@ﬁ |cOpkPa-tB103Ne QifoRE] ke Sulichic] @i€linfamlc] pimarie] suadiid anaftheamerat or y
effective a”ﬁhmbha acéuti6dd BEHRPOBIEbNS of the prEkEntinvenfidd mayba adaptedicfor dral, menerakikopicsihe
oral dosagg vaifal BUHREEIGOTheyird Pinukteg)byadasibining & tcoinpduhd nifatraiayl on s equivalgres
f\F om about ardintd atpharibsuticallyGidcapriblp aalt kiithagy suitatdd, ined (harmedegtivellypeceptably carfir
| e er elidieded doses. Preferably the total daily dosage is adm nistered
-4 di vi dEgamipizs @f syitale ctanpositiofs includersolicberdiauit! cornnpaitigna fas i9tabpdsinigiraipn such as
i nt I avenousbleteiscagsulesopillsh pawdess, forapwiesa selitiens, élﬂ@ws'ﬁ?ﬂ?/ sispensiens; off peulaiags-of yolilds e
ranges fr osarighcan b one pymprersu CQSOW‘BHBO'!]%Y alep Ay aﬁé’f‘“ekﬂs'l %?"(9%38?"‘906@ "\ﬁg? ht
per day, i Wbrishiy|susponding ageptscpi ?f w be
adni ni seer agteta) I pewderaithesant h@rad'g?ﬂ d'lﬂ?""rf@ yhichds i ad'P'ﬁt“g inely ' ided a
AR & "P‘%"S??{Vabb“d' P PEPYI 5

i nhal at i oncqgg%q %'“ﬁ?rta‘?‘ﬁiﬂﬁ m“’PGf’m gd ig "]"53

ggmpﬁ[ ng]; Ed TP ?al Fagq'!’fism dlqg pr ar r m t -g. edur ?wMI k% J}PH&E art\éhgn\ay contam

_ e& pi ns a uv I M % &P trfdnts,

RsSor i aS|",s F’e ers_ 3/% aﬂ dm nistered opi cal Y, or aI ly,
rectall g 0 %J, é os:t d(&i é,ld:htag R fRuleYor it e 'PRESHdePr cocoa

conpoun aglmerlh‘ iﬁ d(e 1 dispérsANMorBGenedusts iherbiO8d B\ stirin@atiRd,
as well as n%gm rb ?st ih@rnp Skedaifth | c¥ehishl 526 MBILs, AlMed & cdoD aridtBereby

affected agg en adm nistered orally, the conpounds of 20 fornula‘l are

effectiyg f Oruqhihefoﬁﬁ Probaraidhs Mclubty Peitions) Isiidperisvhs \amd shilisiordi B @ coxarhplel aniay ybe
doses r anginegtiohddOraten BrOwster-Proyléne glyepl ediutibradyr paeiterhltinidctiorabout 500 g/ kg of

body wei ght, Ambaicridiedbrg sbild fohers prepaedtiorikGvhith ateoini®@@d riaybek cpnesiried shigrilynedferé use, to
whi ch may liidofeki prémtations dorieithes brialgdr @aremtereli adinigistriations I hes solig)\fearm prepRvgtionssiptapded to
r egdal | y ., béeonverted to liquid form may contain, in addition to the active material, flavorants, colorants, stabilizers,

' buffers, artificial and natural sweeteners, dispersants, thickeners, solubilizing agents and the like. The
solvent utilized for preparing the liquid form preparation may be water, isotonic water, ethanol, glycerine,
propylene glycol and the like as well as mixtures thereof.

‘Parenteral forms to be injected intravenously, intramuscularly, or subcutaneously are usually in the form
of a sterile solution, and may contain salts or glucose to make the solution isotonic.

45 The topical dosage for humans for antifungal use in the form of a pharmaceutacal formulation
comprising a compound of formula I (usually in the concentration in the range from about 0.5% to about
20% preferably from about 1% to about 10% by weight) together with a non-toxic, pharmacseutically
acceptable topical carrier, is applied several times daily to the affected skin until the condition has
improved.

50 in general, the oral dosage for humans for antifungal use ranges from about 1 mg per kilogram of body
weight to about 50 mg per kilogram of body weight per day, in single or divided doses, with about 2 mg per
kilogram of body weight to about 20 mg per kilogram of body weight per day being preferred.

In general, the parenteral dosage for humans for antifungal use ranges from about 0.5 mg per kilogram
of body weight per day to about 20 mg per kilogram of body weight per day, in single or divided doses,

56 with about 10 mg per kilogram of body weight per day being preferred. -

The compounds of this invention also are useful in treating or preventing an allergic reaction and/or
_inflammation in a host e.g. a warm blooded mammal such as man.
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conpounds of formula | nmay be adninistered in doses ranging fromabout 0.1
ng to about 1000 ng. When adm ni Sty aq[ﬁﬁ%teral |y, the conpounds of
formula | are effective for the treatne hyperproliferative 25 skin

di sease in daily doses ranging fromabout 0.1 ng/ kg body weight to about 10
ng/ kg body b glmatBitied comyositichs skl for Géalnees prodenting Wibrgic Gactibhy hrdRdinftiamREon

| ncl uded afetahdlogoiisite thosedasdribai hefinabgvé mpétérarice Gthe anfifungaDphatraakeuigaPtdmpaditionn t O

t he ski n whéihe bgmpohmeis obloaitar ce difectivemipnationstdic) nar-anfichiolinstgic, intianaphylédie agentse i n
t he tr eat feantompaehde oay ibe ladroihistered by dinseaweentairee at administratibn iy treaiment of abels Of
cel | prol rdactions ¢ranipving dn entialierginakyired antieflammeioty] fféativesanount,of @ compounsisdd formada er 30
I n a pref 8¢chawderet hod of treating hyperProI I ferative skin diseases, a

phar maceut i chgenpiak e omt dasage des hppans ifas gntigllergyrapd/errpatiiefammateny,ypeyranges from algiut
concent r aff9df aPquh5001Ra pes ki ’a@f°f P?‘Hrf’f%b’iﬂ' dey. 6‘15"}9|9r°6€'ﬁ'99"c ‘??s%?oB{?fe’aﬂ?b "'ﬁe‘P 'ent
pr ef er abl a"P’FBﬁ?F%\'Egﬂﬁff"mfe rcent

W g afagi 2 e Evr a@ia O
b f’ﬂFtsodaf iefnﬁan gf o g? ! pgf o 8rP°ﬂ%1§""?ﬁ?’raAﬁ§’p g -
appl i cati 8 58 o BrfAT AR o a3k GBIy S YAl B oo R05
35 day) tg s"‘ Eompelee %mngégia?qﬁgnir Qrﬁ@g&w o ?{}u g%ﬁfg L%f?’caﬂag %
3 hhGPr esent e alla exh|

COﬂdItI,Qﬂ ﬁs 91)9 I'n VItI’O

i munonodul’ ajel Yaminktersh fof tﬂJ\reﬁtnﬁﬂWﬁWeH?d\ﬁl’atw%CJkﬁ%&g 4.8 phordsd, @l bpound of

her ei nbel @hutal Nfayf 5TBERSISe® toploslly NSIAIR, debtallyar Pardmbtbily] Whéh AdILRARIUBRES HHev €S
as i ndi cakasinbyr doMpdund bdihifbréd @ReDVidd IR brhduftl oR bikird Beirf tredted; @k il hBhe

ael |'s and céncentritivf loEdcvetngiishtdpplied td the afectag) ardal WhefBdNIfistétod GraIEy Sthé Bthpbends bl 0N
ald/ 40 20 Otdneula | arersifeotive dor tral treaimsdt @t RPerpiolifbrative 5kin disoase avdsily @oses egnging framaboor gan
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e.g. a wabedybwaight] oxhichremayabe edmitistered inasingleT brediyidedr desase Wher adminigterpd sdctalho i
usef ul f oronepowngs iohigrmuiat! @lasniye admicisterechingioses manging:tem akopt.1i Mg teerhoul 1890 mgaWVbrrous
to those ddministorpd garpniqrally.nthe eerepovids lof formula leare: effectiye tigr dheqtrpaimept ) diyperproliferative
phar maceushit diseags ifpdrly fesss ranging mrﬁwhaé mgrkafemhipight 1o abegt 10 mahg, pody yyeightunds

of for nul ghieh Ka d@é"s&fﬂ?l'ﬁf"y!"é’lréﬁ'd conveni ent node of adnministration
for tr eat 'ec'ua?d u %P?’ "s '8?P§° Q? wh e °8§P?5‘5 s

di seases gg CU}/;L 'ga‘ ?’?ﬁ’abn || ! Ion?j'd '?“8 a'??fe"ﬁe % 5Sund
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a corrpoun§ i t ee'f’ab ul?d:’@' r deF&P tdg@th& ﬁutth ftdxdcOM
about 0. 1&1?&"9 acBbiieAlly éﬁaptaﬁe/‘?top@'aﬁéﬂea% ¥p néd)Qa es]c%lyt 1D tlcted %kin it the

wei ght) t egakibiehas Wnirbved. TopiRal Eﬁﬁﬁbﬁionsﬁ#@ﬁﬁ%%%ﬁtﬁ@édld Ie@%%@h&eﬁrafs% ofde a
carriers igdy) BRIBhtoRMitesRVIESdr td prédRmk réldh bi/seleie difRserdohdiohed skin until the

condi ti on hame kéRsoats deprdsbnt@RiyStrhuia Iih Bt dirCinmagRnol@4ting) WG Sn & Bdnventional

i MmuNonodedredning testidezilddipaddeldw.om about 1 ng per kil ogram of body wei ght to
about 300 ngrhpesmpounds@f tarmuts llalageysefaldsddinurpeuppeissives asindicareg |bg ttelr irdlibitiordefdhe
ddses, Wi piolifersivatof Bells @nchiy cqlle ndkaré therefars usétul ioicbatingeirgiTmubedissesaLend RaEtiongnd e r
ki | ogr amn otherbimhynalagicgidisepses indlaging)bana gnagrow Faisctiand orgdmitrageniant wisction [ae Wplhaseswrer al
dosage f ograflriggtien phenomenain A bosd @@l varmdlogdad mammgbsiiclf @ymagbout 25 ng pe

ki | ogram of Ttbwparwmegm' Gompositianes vssfubien tieating eptgigmyne  disepses, gadhiepeipnsp "W@I ght
per day, PRROgPYSdP dhoss "EH?'\PP%IBﬂe'ﬂfagvéé”'t"\m‘??f'caﬂbﬂf anfifungg P%PSB??P“" A GOmRpsiiey for

kl|0 ramS‘Fm s ofes ay being preferred. 14
9 ¥Ze C mpour:gi of fgrmulaqlaymay be %mp istered by any convenient mode of administration for

treatment of autoimmune diseases, reactions and other immunological diseases by employing an im-
munomodulating effective amount of a compound of formula lla for such mode.
The topical dosage for humans for immunomodulating use in the form of a pharmaceutical formulation
comprising a compound of formula lla (usually in the concentration in the range from about 0.1% to about
s0 5%, preferably from about 1% to about 3% by weight) together with a non-toxic, pharmaceutically
acceptable topical carrier, is applied several times daily to the affected skin until the condition has
improved.
In general, the oral dosage for humans for immunomodulating use ranges from about 1 mg per kilogram
of body weight to about 300 mg per kilogram of body weight per day, in single or divided doses, with about
65 50 mg per kilogram of body weight to about 200 mg per kilogram of body weight per day being preferred.
In general, the parenteral dosage for humans for immunomodulating use ranges for about 25 mg per
kilogram of body weight per day to about 300 mg per kilogram of body weight per day, in single or divided
doses, with about 50 to about 100 mg per kilogram of body weight per day being preferred.
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concent réat r1(§h‘} for APtraip tojglow precipitation of protein. The samples were then centrifuged at 000 x g for 15
min at 2°C and the clear supernatant fluid removed into polyethylene tubes and taken to dryness at 50°C
under a stream of N2 gas. The samples were stored at -70°C until assayed for SRS-A by bioassay or
radicimmune assay.

The compounds of formula | inhibit the release of SRS-A from sensitized guinea pig lung fragments as

45 measured using the test techniques described above.

The compounds of formula | inhibit 5-lipoxygenase activity, which inhibitory activity has been asso-
ciated with anti-allergy and anti-inflammatory activity. The compounds of formula | are thus useful for the
treatment of allergies, allergic chronic obstructive lung diseases, inflammation, arthritis, bursitis, tendonitis,
gout and other inflammatory conditions. The 5-lipoxygenase inhibitory activity of the compounds of formula

50 | may be demonstrated by the procedure described below:

5-Lipoxygenase and Cyclooxygenase Assays with MC-9 Mast Cells

The IL-3-dependent murine mast cell clone, MC-9, was used to test the effects of compounds of

56 formula | on cyclooxygenase and lipoxygenase activities. The MC-9. cell line was grown in suspension
culture (0.4 to 1.2 x 108 cells/ml) in RPM! 1640 medium (Gibco) with 10% fetal bovine serum (Hyclone) and
2-5% conconavalin-A conditioned supernatant [Musch et. al., Prostagandins, (1985) pp 405-430,]. Cells were
harvested, washed twice by centrifugation, and resuspended in a Cat*-free HEPES buffer (25mM HEPES,
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Spleen cells were obtained from six to eight week old C57 B1/6J male mice. One million viable spleen

. cells were cultured in triplicate in microtest Il plates in the presence of 1 ug concanavalin A (Con A) 0.25

45 ug phytohemaggiutinin (PHA) or 1.5 ug lipopolysaccharide (LPS) for 72 hr at 37 *C. The total volume was

0.2 ml. One microcurie 3H-thymidine (specific activity, 2.0 Ci/mmole) was added for the last 16 hr of

incubation. The cells were harvested and processed on a mash ll harvester. A stock solution of 1x10~2 ug.

of the drug was prepared in distilled water and then diluted with medium to the appropriate concentration.

Drugs were added at the initiation of culture at concentrations of .01 to 100 ng. Immunomodutatory activity

s0 was determined by measuring percent inhibition of T cell proliferation for Con A and PHA and of B cell

proliferation. Compounds exhibiting >60% inhibition were determined to have great immunomodulating
activity.

GENERAL SYNTHETIC PREPARATIONS

55
The tetrahydrofuran compounds of the present invention represented by formulas |, Il and lla may be
synthesized utilizing the sequence of reactions illustrated in the following Schemes 1 and 2 (Type i), 3
(Type ii) and 4 (Type iii). The oxetane compounds of the present invention (Type iv) represented by
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were predom nantly prostaglandin D2 which eluted at 4 mn (PGD2),

| eukotriene [err] which eluted at 50335]8% giand 5-hydroxyei cosat et raenoic
acid (5-HETE) which eluted at 11 m n (Miusch, et al. (1985) Prostagan- dins
29, 405-430). The results with and w t hout test conpounds were used to

cal cul at e fperuae héndillalmalp bé syathesided RBDRAg thp esqugncadictedcliohiilipstratdd ntSicleamefSor

- conmpounds of formula 1. The conpounds of formula | are useful in the
treatment of hyperproliferative skin disease, e.g., 20 psoriasis,. in
manmal s, e.g., humans, which nmay bécHemmrisi{Fzreed)by their 5-1i poxygenase
inhibitdry activity as di scussed above or by the Arachi donic Acid Muse Ear
Test as described bel ow. Arachi donic Acid Muse Ear Test, Materials and
Met hods 25 Charles River, female, CD, (SD) BR mce, 6 weeks old, are
caged 8 ani mal s/ group gnd aldowed to acclimte 1-3 weeks prior to use.
Arachidonic acid ( %’ di | ved |n reagint grade acetone (2 ng/ Ql m)
and st of®ed at err]{ Mor Xi mum zbu@ prior to use. Idgy! Bimuat &y
reactions are Ap appl yl'l'rg—m—nf—#e-(-eé)oth surf gces

(4 gmtotal). 30 est drugs ar ssolved in elthén» gr ade
acetone or aqueous ethanol (only if insoluble in acetone) t hggsame doses
sel ectegs by Opas et (FIL) Fed. Proc. 43, Abstract 2983, p. 192N{T9B4) and
Young et al., J. Invest. Dermatol. 82, pp. 367-371 (1984). Thed=Yoses are
enpl oyed to ensure maxi num responses and to overeomnme any g(mence in

t opi cal absorption which could occur w'\glgs& rug applied+t n aqueous
gt hanol vehicle. The test drug is QI 0 mnutes prior tjo challenge
Wkt AAzo 35 The severity of the ammation is neasured ggpachpnction
of increased ear weight. A 6 mm bi opsy is renmoved 1 hqur after AA
chal l enge and weighed to the nefrest 0.1 ng. Mean standardyerror and all
possi bl e conpari sons areﬂnade via Duncan's Multiple Range Statistic,_ The

i mrunonodul ati'ng acj® he conpounds of formula Ila myRbe 2 .
denonst Pated by their n of T cell and B cell prolBHergti in the
foll ow ng teﬁr\"ﬁo = andRB Cel | M togeni c Responsiveness}Sple ells were
obt ai ned from si x Mt week old C57 Bl1/6J maIeA . | 't on vi abl e
spleen cells were culucgd ip triplicate in mcrotest 11 at e n the
Iiﬁ%‘ﬁ(‘ﬂ ROMER). 25 45 [err] ;WV

fresence of 1 [err] cofcanav
phytohe?raggl uti ni BiA) or 1.5 [err] Ilpopol ysacchari de (LPS)\-‘-T-b‘r 72 hr at

37 C. The total volune was 0.2 m. One mcrocurie [err]- tt(ml)dl ne (specific
activity, 2.0 G/ Ieb was added f the last 16 hr of incubation. The
cells were harveste \Egéecessed omad4gyash 11 harvester. stock sol ution
of 1x [eg§r] of the drug prepared i N iIIed wat er and] ; l@n dil uted
wth mediumto the propriate concentrat™ ugs were a at the
initiation of cultufe at concentrations of .@k,to 100 [err]}

| munonodul atory activity 50 was determi ned D asuring p&cent inhibition
of\‘,;[ cell proliferati onpfor Con A and PHA and o cell proli ferii on.
Conpoundd exhi bi ti,@ i bition were determihgd to havg great! Ry
' GENERAL SYNTHETI C PREPARATI ONS

. Ar ] OH
” + TRANS-ISOMER AN Ay
“ \=- \::2

(T) Tyee-i

(YIL) + TRANS-

ISOMER
50

In the formulas listed in the Schemes, Ar, Y, Ry, R2 and Q have the same meaning as defined
hereinabove.

55 As used herein, the term "leaving group™ (LG) means leaving groups readily removable under
conventional conditions well known to those skilled in the organic synthetic arts so as to form the compound
represénted by formula 1. Typical suitable leaving groups include but are not limited to halide especially
bromide but also iodide, trifluoromethylsulfonyloxy, and 4-methylphenylsulfonyloxy.
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55 The tetrahydrofuran conpounds of the present invention represented by

formulas |, Il and Ila nmay be sy i1izing the sequence of
reactions illustrated in the folﬁ%aﬁﬁgggﬁ%g%es 1 and 2 (Tyge i), 3 (Type
ii) and 4 (Type iii). The oxetane conpounds of the present invention (Type
I V) represeodngdurdyil @y be prégared b irSatinglibtonds df theriarnals |- and | la may be
synt hesi zed utilizing the sequence of reactions illustrated in Schene 5.
Scheme 1 (Type i) 5 15 In the fornmulas listed in the Schenmes, Ar, Y, [err]
and Q have the sanme neani ng as g@arned herernabove 55 As used herein,
the tesm "leaving group” (LQg @yﬁ readily renovabl e under
conventional conditions well known t ose IIe i n the organic
synthetrc arts so as to formthe conp ound represented y formula |I. i cal
SUf bl ¢ umy ’ﬁ?f!‘yd?!?efpfﬂﬂt'cearaéd o 1 el “oE‘f‘i%"Pf'U e guoael
br omi de 7 5 u I h g{ 4 H)g;nrag ample xamp 1 herein.
4- et hifl §%|°f oy 93‘5’)“ 4 %ﬁ ki q te a Y =
prepar ed t?e%&l:n alo enplt?:é df"%i i Iven §§‘Iy in um
;@ d?JgJ fh ula W

met hyl i dé” é& ;; é,
97425 u afrrr@ isoneY. (.£ a?Wn£ &F {36 Whth & pbis |d see
f or ex% ;fe'rb%?%ﬁraﬁh IMCPEA) in rmﬂléa%ﬁt LQE: 6'?19 c‘\l rrd@'b?cﬁlcfr&&ﬁﬁg

€ Eé)ﬂé lofiaRe 846rRIad/) TR orlirBneddt ieHnlis yVMe%teg"M?t aé®in an inert solvent
dl mst hyl féaémwrndﬁyréﬁaeém&wfot Sbducd s dis-ifah{irGGHAIE Borigd@ndl &1 fbrimala WIIBPIGEOIRE oo f
formul a |rysponding tlafibdnidk. Yygidar Suitstie 4dfds inalidarinerhl\dciaBaucides O,k AHISOY dndl stiBhiogen
guch as hiclagbuth afpebiuiio sullhict acOThéMittturs bitbtrahyiraieér b iNead GirlsMlindg be saparaiad
SYCh am Syfiotiskanpls, zomaitiond chrgmatutapitc tebitmiouext well iiyosn od synthelicafgahio chemists ovimay
wher ei n L8 dosveled intscompbindsisf folmailac (A ie S Bnahdng ater eepls CHs) dayegonveifing: thear toiVAr y
al cohol dEG#080atHs) followerkhy redction Witk the _eiorsaebragentdd by Qe anians.dudas such as
m chl or oper benzoic acid (MCPBA) in an inert solvent such as mnethyl ene
chloride or chloroformto produce the oxirane of formula V. The oxirane of
fornmul & V @y be treated h acig in, an inerifg=sol vegt such as wWhyl ene
chl ori de tNﬂr—eﬂﬁMQf @ e‘tiaer'r@fH '@@6& ? -GQ-%I us
the cor- responding trans=tTsoner. Typical suitable acrds I ncl ud ner al
aci ds such as HCd, HBr [err] and sulfonic

(O 30  or -W-CHz-(C=C)-Ar, -W-CHz-(CuC)-C(R1 );, -W-CH2-CH = CH- c-(R1 »-W-CHz(C=C)CH2NRs Ry (wherein W,
Ar, P, 1, t, R1, Rg and Ry are as defined hereinabove) which may be prepared from the corresponding acids
by reaction with bases such as alkali metal hydride, e.g. NaH, or alkaline earth hydride, e.g. CaH. or alkali
metal amides, 6.g. NaNHz, in aprotic solvents such as DMF. The reaction of Q™ with cis-Vl/rans-VI may be
carried out in aproptic solvents such as DMF or DMSO at temperatures between 20°C and 100°C. The

35 mixtures of cis-l and trans-l may be isolated and separated using standard separation techniques such as
chromatography. '

The cis- and trans-tetrahydrofuran compounds of formula VIl may be treated with methylsulfonyl

. chioride (MsCI) in the presence of base e.g. pyridine to produce the mesylate of formula VI (X= 0S02CHs).
\M{ Compound VI may be treated with Q~, as defined hereinabove, in an aprotic solvent to produce the

4 compounds of formula 1 (A=0, B=C=CHz).

The compounds of formula | have at least two asymmetric carbon atoms in their structures, namely
those located at 2- and 5-positions of Type i or the 2- and 4-positions of the five membered ring
compounds Type ii and iii, and consequently can. exist in different stereochemical isomeric forms. The
stereochemical isomeric forms of | and the pharmaceutically acceptable acid addition salts thereof are

45 intended to be within the scope of this invention.

The stereomeric isomers of 1, are denoted as cis- and trans- forms respectively, according to the rules
described in C.A., 76, Index Guide, Section iV, p. 85 (1972), and may be separated by conventional
methods. Appropriate separation methods which may advantageously be employed therefors include, for
example, selective crystallization and chromatography separation, e.g. column chromatography.

50 Since the stereochemical configuration is already fixed in the intermediates (VI and Vi) it is also
possible to separate cis- and trans- forms at this or even an earlier stage, whereupon the corresponding
forms of (I) may be derived thersfrom in the previously indicated manner. The separation of cis- and trans-
forms of such intermediates may be performed by conventional methods as described hereinabove for the
separation of cis- and trans- forms of the compounds of formula 1.

55 It is evident that the cis cis- and trans- forms of | may be further resolved into their optical isomers, (+)-cis,
(-)-cis, (+)-trans, and (- )-trans by the applrcatron of methodologies known to those skilled in the art.

Scheme 2 illustrates a stereospecific synthesis of compounds of formula I, Type i (cis-series,
A=0xygen). '
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acids such as p-toluene sulfonic acid. The m xture of tetrahydrofuran
cis-VIl and trans-VIl nay be separgnﬁ(g é ﬁ%/‘ for example, conventional
chr omat ogr aphi ¢ t echni ques wel | ? 9 hetic organic chem sts or may
be converted into conpounds of fornula I (Ais O, B and C are each CH2) by
converting thRmenes 3Vhnd( 4-fiustratb Soduende? lot %ﬁn&b&efuﬁﬁﬁbﬂefﬁ?h tivh bNTYpBL i ARd ANGH the

r epr esent edorfpbuids of BiMuNS, such as [err] 30 or [err] (CQr-Ar, [err]
(wherein W Ar, P, r, t, [err] and R7 are as defined herei nabove) whi ch may
be prepared fromthe correspondi Bgnéid &S (Ryp& €fCti on Wi th bases such as

al kali nmetal hydride, e.g. NaH, or al kallne earth hydride, e.g. [err] or

al kali nmetal gm des, e.g. NaNH2, in aprotic solvents such as DVMF. The
reaction of [gRhr] with cis- VI/trans-Vi may be carried oug in aproptic

sol vents suc s DWVF MO\E0 at terrper_%ures bet ween [er EB]d [err]. The
©f9ci- Il and trans- PUikS LPER at ed and

tion thchnl ques such as chronmat ography.
trans-t et rahyd} of uran ég ounds of formula VII may be trfeat edoaMe

met hyl sul f onylA€hI or| Cl) in the presence of baseae.g. pyridine to

pr oduce the ate ormula VI [err] Conpound VI be treated with
[err], Eﬁh her@&ﬂibove, in an aprotic solvent tg@XRMo C)SH ylp 40
compoun s of formula | (A=O, B=C= [err]. The conpounds of f $E have at
| east two asynmmetric caar atoms in their structures, nane | ocat ed
at 2- and 5-positions of or the 2 and 4- p05|t|ons of the f|ve

nenbered ring conp aQ U i f consequent| y n exist in
é’rf ereryb st er eoch@m gal |soner| reochenj ~sC0Hic forns
and theﬁpha}*‘ ceutically acce&pnd'bf-éam d addition t hereof are 45

|ntended to be wit o he scope of(“bhugq Q)%I on. The“sfer c0fPOKHC i soners
of 1, are denoted as CI s- and trans- forms:f pectively Y.accordl ng to the
rul es .descri bed | ., 76, I ndex Guide, Section IV, ;f‘ 85 (1972), and may
be separ#ted by conve nal net hods. Appropriate separe@) met hods whi ch
may advant ageously be& yed therefore include, for exanple, selective
crystallization and ch¥omat ogr aphy separation, e.g. colum cm(omat ogr aphy.
SO Si nce the stereochgm caI configuration is alread fixed in the
i\nyer msdl ates (VI -ang~<\{Y 5 al PARWMARI bl € t 0 separzat ef CTCHOBNt r ans-
forms at®this, or evén gn eﬁ‘f"m - thQ.s espondi ng forns
of (1) may béweﬂ therefromin the previousl yAV‘hdl .
separation of cis- trans- forns of su i nt er medi aﬁ-l&f"hay be perforned
by conventional net Has described hw ve for the separation of cis-
and trang- forns gfxp:g? corrpounds . 55 (ks evigent that
the cis- and tran s of cj.lh er pésolved_‘_toth@ | optical .

t

i soners, (+ )-cis, [\a ohzh -trans by'the i of
met hodol ogi es knovvn to ;‘ﬁ)‘se ski | I@d% e art. Scherre 2411 stra%g&g

d

stigreospeci fic synt{&s L& pou I@Q of forpubardt, Kype [ XCis-series, A=
Oxygen) .4018 Ar wn . (P\":.COMQ) CHJ,OPV
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55
As depicted in Scheme 2, Diels-Alder reaction between compounds of formula VIl with a dieneophile .

such as dimethyl acetylenedicarboxylate of formula IX in aqueous medium [according to procedure of
Rideout and Breslow, J.A.C.S. 102, 7816 (1980)] produces an adduct qf formula X. Semi-hydrogenation of X
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EP 0 318 214 Bl Schenes 3 and 4 illustrate sequences of reactions useful
for preparation of Types ii and 'SE%O%S%W &:orrpounds of fornmula | Schene 2
(Type i) 5 [err] As depicted in eI s- Al der reaction between
conpounds of forrmula VIII with a dieneophile . such as dinethyl

acet yl eneflbcadah@pidtning catbiyst a16Mddabyl 2quédis AFHIRISSWITNER| dikal BRI Rydebixiag) gives the

pr ocedur edigid drifdkanal K. @asholsicsi X0 methafol@efhyledsOdhjorideBibibwéd BB ilnpthyisutiidel @ark-ugn
adduct of yididsr ardibyrurié. acBewhiichhiy dotOspiateat bub is trskteX directi=RitD hBiidger? pekoxBlb wderrbasiclani s
pl at i num oaditiohy &1t gifecthé teivaiydiofuran giiscid Los fomyula X8 insthe cigdorm oplp. Ehlelgigkdiacidedicdr its
hydr oxisdecogespersiing Idiesteli cae belrediiced withaiteageiy suctCesdithisimyalurajnitenh hydridg (hAH) to the diol of

met hanol /fpewiapiiie Atsatoiantcf didleXIf with enpeeguitaientot gpratepting ipaopm dPna the- Rigsence of bpse

di pyruri cor#eqtig aplyride sueh gschenzysbrpaideip psepenqecof base ot é‘i!’“‘ij?'}h&'f‘? g gverigafob gen
per oxi de I¥ri Bethisargpaunds i and; XYasare usefyl kay intermediales,forpy W&P’QPP“&?%P& thg pegsent

formul a XP‘1°“‘!°H Ecrﬁeexevpée» f“&?; ﬁ‘?e%% Xy gg’gp of XIVyis kst o P"eg Qfoup su;?o::
corresﬁ’on B yping, ML

i fo zylati
g 'gﬂ'ms Hﬁ” E&%ﬁ e “’?’m‘:’:f i

wi th one wret m gp
aceti c anﬂ\é Eﬂvgl e dl 5%111‘% il R oRBfo@%Fdr&g gﬁ)ﬁ;ﬂoh&/ed
anhyd”tsdegéﬁ(@ h¥9 I el% opfhe e¥ft-grddp B il dgt ul
key inter éré‘ c%.'%a.toné rEHsﬁﬁ@J laft) trSé?JE)Qﬁmgz%lypfanl$m% ﬂsﬁ&emm maer&lwﬁb i ok
exanpl e, dihsoshdche mnAbr.OK Yedko® URtrodiictiel ¥ RS cén bé bcceMpiéRial B th Gae sequenda Dof
group SUC:GacQ&\sJeQXNE%EElleadyldeedfnbﬁrfomu ng wel | known procedures and reagents.
Qr spl acenentompoukd1Ril k&ads E@vedted riovdpbdiricaily- ints @l Ixdtona iod Bhax@do ISchiemg 2, Gut see
pr.ocedey eEx@inplblsia) PapRMhe dactodBcat bb chrabrteawe the leig-coredmamy of | fartnile Il by methodstvasi dar d
condi ti ongowi wethose akilldd iertie| art. Ths ciyicbmpdund piofduredai \dinis difereafiee cRentedi intd yhe Gis-
acconpl i sdvawlouny ohfedrivtad ¢yrsg)witheut prodiuctionrof tha carrespoagingstrengrisornes. Schene 2 to

provi de conpounds of Type i in a stereospecific manner. Altematively, when
using XlVa, the group Qis introduced first via mesylation of free hydroxy
group #ol |l owed 15 by nucl eophilic displacenent of the nesyl group with-
[err]. The resulting conmpound is deprotected-using standard conditions,
mesyl ated and treated with azolyl anion to provide conpounds of Type i in a
stereospecific manner. |f desired, introduction of [err] can be

Uorrpl i shed by the same sequence of reactions on XlVa as al ready descri bed
for vif® Compound XI'I can be converted regio specifically into a |actone
[not shown in Schene 2, but see 20 Exanple 69(a) +, (b)]. The | actone can
be converted in the ci s-conpound of formula VII1 by met hods wel | known to
those skilled in the art. The cis conmpound of forrmula VIl is thereafter
converged into the cis- conpound of for rrul al (type i) wthout production
of the corresponding trans-isoner. 25 -

45

50

55
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30 35 40 45 50 55 20 EP 0 318 214 Bl1 Schene 3 (Type 1ii) 5 [err] 25
Schene 3 illustrates the sequence Fﬁoraqg%agqs for preparation of the cis-
and trans-fornms of Type ii of 40 e conmpounds of Formula | (A= C = CH2; B
= O . The oxirane of formula XVI (prepared according to U K. Patent G B.
2099818A) is treated with an [err] substituted dialkyl mal onate anion in
- DMF or DVBO to produce the ()-cé tgn f la XVII in adm xture with
the corresponding trans-i so.ner.séréﬁgtlgoﬁl'o eX?/Iifn-lwith reagents such as
l'ithium alum nium hydride or |ithium borohydride gives a triol internediate
which i9$ not isolated but is treated with an acid 45 (e.g. conc. HCl) to
provide the ()-cis-tetrahydrofuran of forrmula XVIII in admm‘ture wthits
([err])-trans-isomer. xidation of XVIII to the al dehyde fornmula 11
followed by treatnent woi th RRMgX (a @/ gnakd reagent) ' &Y 11a.
Treatment of either é\rglz?l J=N: IIIaRi‘-¢€°& ner apal treat ment of
VI1 accdtding to A¢ Nesill ts Tn conpounds” of ¥Vpd-ii._Schene 4
illustrates the sequence of Teactions for preparation o Nf71§ ()-cis and
()-trans-isoners of SEﬁ pe iii of the conpounds of for M | (A=B-=
[err]; C = Oxygen). T adily available aryl methyl (&I ates of fornula
XI X may ,be treated with dinmethyl carbonate or nethyl chl or_ofgrmate in the
presence of base (e.g. NaH in DVF) to produce the aryl-sjfattuted mal onate
of formula XX. Al kylation of XX under standard conditio “‘Cé‘.%. NaOET '
NaH DMF) with the [err]-sybstituted allyl brom de of the formula XX
gvailable comercially f§fdme.g. Aldrich) produces the spstituted butene
, 9f fasmula XXII. =680 edyct i ofPbf nal onate e ity wth a

metal hydride redﬁ?i agent sUEh as [err] TitAjw m ni um hydri de or
lithi um di sobutyl‘al Ung N1 um hydri de provides the 1, 3- opgpedi#ol of formula
~ 7
XX, 21 Y NN rrAng-
' \=N \=N —
: 1Same R
"'5 - (Z3I0)
R MaX lScuEMEA
2 .
[#e
/ ! s
? 4 CHRLOH  ScHEME-! HR.Q
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AY\\\“ O /77
/‘J\ _ : NN
N “\53 \=N'
(XYEa) (I) TypE-~ii
g_f Scheme 3 illuétrates the sequence of reactions for preparation of the cis- and trans-forms of Type ii of

40 the compounds of Formula | (A=C=CHz; B=0). .

The oxirane of formula XVI (prepared according to U.K. Patent G.B. 2098818A) is treated with an Ri-
substituted dialkyl malonate anion in DMF or DMSO to produce the (t)-cis lactone of formula XVII in
admixture with the corresponding trans-isomer. Reduction of XVIl with reagents such as lithium aluminium
hydride or lithium borohydride gives a triol intermediate which is not isolated but is treated with an acid

4 (e.g. conc. HCI) to provide the (t)-cis-tetrahydrofuran of formula XVIIl in admixture with its ()-trans-isomer.
Oxidation of XViil to the aldehyde of formula Il followed by treatment with R2MgX (a Grignard reagent)
provides XVllla. Treatment of either XVIil or XVllla in a manner analogous to treatment of VIl according to
Scheme 1 results in compounds of Type-ii.

Scheme 4 illustrates the sequence of reactions for preparation of the (+)-cis and (t)-trans-isomers of

s0 Type iii of the compounds of formuia | (A=B=CHz; G=0xygen).

The readily available aryl methyl acetates of formula XIX may be treated with dimethyl carbonate or -
methyl chloroformate in the presence of base (e.g. NaH in DMF) to produce the aryl-substituted malonate of
formula XX. Alkylation of XX under standard conditions (e.g. NaOET NaH/DMF) with the Ri,Rz-substituted
allyl bromide of the formula XXI (available commercially from e.g. Aldrich) produces the substituted butene

s5 of formula XXIi. Selective reduction of malonate ester moiety with a metal hydride reducing reagent such as
.LiBHs, Ca(BHi)2, lithium aluminium hydride or lithium disobutylaluminium hydride provides the 1,3-
propanediol of formula XXill.
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EP O 318 214 Bl Treatnent of XXIII with a peracid such as

m chl or oper benzoi ¢ acid gives theEprQ@,‘Qf‘ formula XXI'V whi ch upon
treatment with an acid as in Scheme 1-for conversion of Vinto VII provides
the ()-cis-diol of fornmula XXV as well as its ([err])-trans-isomner.

Tr'eat ment offreXbfentant XM alitng pbraciGeluh e mZchiveperbéngoid acidcgive dherepexidafof Toppda KKV, 5
Tr eat ment whidh g tréatroant withbanocaridree imScheded dor conversiompyfrV dtor\dl pudvidessthe I(#e-cis-diol of

() - ci s-i stormaa X8V asiwell agitsd+idanstisnmes [Tregtineftof 1N accoring toiSphemd?i resuits ip comolndst s
()-trans-¢fJypeeli.. Protection of the hydroxy moiety, followed by treatnent
With [@rr] Aretmeatst SKU with remine @pd base.cp.ay pyrisine e & (2)-glsigoryer of thi, fyeanemethanol
subst i t ut @dfomyla tih Afrpiturg fwith e ik izansciramer- Prpfagtion) 9f, e ydronr mpiaty. fliawed by

i ety i svegimahyith Qheand goerofertion with agid gives; fhicis-and, (lrans: friesl fyranmethare) of
wth an %@%_%&f'dwr%;yf%éh}%ww U A e P e
(Type _ii {3 I"EP P 32pl5 agigmto aive Syme i gomoynfls oI IMUR L { he sequence of reactions
for th& preparation of the cis- and trans-forns of the oxetane conpounds of

formula I (Type iv) (A = gxKeRe 4B(T 2;apfl C = a direct bond) as wel |

t et rahydr of uran conpounds ) ). A= oxygen, B=C=([err].
The chl oronet hyl aryl ketones of fornmula XXVIII are reacted with the
Gignang reagent of [err] substituted allyl brom de of fornmula XXI to

produce the ;:bstitut ed geRkanol ofhfor Me XK o, 08 1. .ﬁ?mj on of
XXI X and XX »W\Ehomat&wm. om NOHRQYEseY, BL R, € so-formed
product with peracid gi V¢ ? 2-oxo- 4- arylt-%-; & 1-yl - &ga@@t gnol of
formul a XXX ;g ment oﬁ‘)wc\ﬂﬂ'h [e¢XK) n DVBO proguces isonerRg

4 pert anedi npounds of formulas XXXI (i son¢E2) 3and X8I (i somer - 2).
Com pounds of fornmula XXXI and XXXI'| exhibit broad spectrum antifungal
activity, in conventional -antifungal screening tests, againstjj®uman and

ani mal pat hogens, such as the follow ng: Aspergillus, Candida} 55 '
Epi denophyt on,” CGeotri ®um Monosporium Rhodotp{ ul a, Sacchar ofyces,

Torul 0f%i s and Tri tqn. e oc0NMPOUNds Bf /for as XXXl RXXXI |
o rmgl XXX

exhi bit topical oral ¢t Moal acti Mg, @Byo A ani mal s
?rpara i3 g®Pres0 bet 'é?@an tﬁJat Bash lé’teo ggzole, a

that is at | gget
comer ci al producCtow 22 @bR®0 318 214 BIMG@Weat nent. of XXXl of X&§!| with

tosyl | oride an e converts the 2-hye | group into exgmyyl ate which
upon t%gat ment (wi'g#g alkyl lithiumre genﬁjl&ﬂs_.gim yl 11 thium produces

()-cis- and ([err fLigpemedxet anes of for ype ITv by intr | ecul ar
nucl eophi l i c. di sp‘%ngézrjg‘rg of the tosyl group by the hydroxy a ﬁfz‘ggt C 4.

g
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45 Scheme 5 illustrates the sequence of reactions for the preparation of the cis- and trans-forms of the
oxetane compounds of formula | (Type iv) (A=oxygen, B=CH, and C= a direct bond) as well
tetrahydrofuran compounds of formula | (Type i), A=oxygen, B=C=-CHa-.
~ The chloromethyl aryl ketones of formula XXVIil are reacted with the Grignard reagent of Ri,Rz-
substituted allyl bromide of formula XXl to produce the substituted pentenol of formula XXIX (S=1).

50 Reaction of XXIX and XXIXa with an azole anion followed by treatement of the so-formed product with
peracid gives the 1,2-oxo-4-aryl-5-azol-1-yl-4-pentenol of formula XXX, Treatment of XXX with Q™ in DMSO
produces isomeric 2,4-pentanediol compounds of formulas XXXI (isomer-1) and XXXil (isomer-2). Com-
pounds of formula X0XXI and YOIl exhibit broad spectrum antifungal activity, in conventional antifungal
screening tests, against human and animal pathogens, such as the following: Aspergillus, Candida,

55 Epidemophyton, Geotrichum, Monosporium, Rhodotorula, Saccharomyces, Torulopsis and Trichophyton.

The compounds of formulas X0XI and YCXXII exhibit topical and oral antifungal activity in in vivo tests in
animals that is at least comparable to or better than that for ketoconazole, a commercial product.
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5 Tetrahydrofurans of fornula I (type i) may be made using Scheme 5 by

substitution in the first reaction gpfg g1d At substituted butenyl brom de

(S =2) for the allyl bromde of XXI (S =1). [err] 10 25 GENERAL

EXPERI MENTAL 50 In the follow ng Exanpl es, conpounds having Ar equal to

2, 4-di f | uor opiveatment efRQCher X0 willr eyl lglyorsiabeﬂ baseiconmeytsdive 2pdiowd lgemp mmtgmateof

the 2, 4-di fwhioio egphieaatments withs eni aliod ditiumt rawent%rmmu iltaipmcnmuwﬁ Hyﬂmwe

2, 4- di chl oP¥AR If°"§ﬂlbsf\{99u¢‘§/d"t@m9!?ft“lah@}'c it pigplacerment ehlaafosy 9’8‘(?(95! 'BJB{

and t her eaPti@ta G ng anal ogous pr ocedur es wel | knovvn to those skilled in

the art.5|n aledhygirpiitang of dyrmpls | (typ g@ﬁ %‘g? ﬂ§ Spbstitytiop inthe ﬁ'ﬁt i

di chl or oph&h%/f Rezgysiituted butenyf bromide (S tor e aly] by ﬁeh°fé?f valent amount of the

2, 4-di chl orophenyl substituted starting naterial for the corresponding

2, 4-di fl uor ophenyl starting rrgth,qé glged. 23 EP 0 318 214 Bl EXAMPLE 1

a(24[;ch|oropheny|) a-(2-o 1)

-lerr]- (f[H—l 2,4-triazol -1-yl)-ethanol 5 To a stirred solution of

a- (2, 4-dichl orophenyl )-a-(3-propen-1-yl)-[err]-[1H 1, 2,4-triazol-1-yl]ethan

ol (40 g) in nmethylene chloride (1L), mchl oroperbenzoic acid (24.2 g) was

added with cooling (bath tenp. - [err]) in smal} portions over_a period of

20 m nutgs. The reaction mxtureg\‘vas allowed to mup to roo%‘: nper at ure

and stirred overcpl ght Aft$E a tqtal f 24 hour Qtr rr| ng, t ayer

chr ormat ogr apji nalegsi s ( C}(\%EFW *eactr on ge I présence

of starting er Add-r-t-r-e-n-a-l——m—eh-l—e-»pe } r was

added and sti [I’I ng ﬁ/as conti nue'tﬂjac or an additi orfdd 12 hours n®Sstarti ng
teri alzownas d by TLC. The honogeneous %%)on M Xt UreXReEs shed

with 500 nL portions of saturated [err], saturate err], brrne an drred

over [er]r. The solution was filtered free of [err] and evapora %g gcuo

at [err] to provide the title conpound as a yellow tarry solid 57‘ ch

was used as such in Exanple 2. 15 EXAMWPLE 2 ()-cis and

trans- ()®5- (2, 4-Di chl orophenyl ) t et rehyfifo-5-[ (1 H 1,2, 4-triazol g

-yl)met hyl ] - 2-furannmet hanol A sol ut ethe title corrpound of

(10.49g) in methyl?ne.1 hl oride (4 Ryas treatgd with 20

p-t ol uenesul f oni e so-forme® nixture S t|rré for 15
J“Qg\turat% pesa] (200 A/r‘rf1 u\ggoo

hours. The sol utli on was vvashgﬁ Wi

m ) and then dr| After r%ﬁ;ﬁal of [err] by f||trat? n,

filtrate was ev ld acuo to ness. The resultlngo

chr omat ogr aphed bw)eR é.-L}’TM gel ((BBWIY) usr(ﬁgﬁ% nmet hanol in ﬁsl ene

chl oride as elugnt. Fractions m Rerselagd ) -lci s- and ()- trans-
isoners sf the Mmtle und i nedyde e fljasks to g|v625gof
the I ess polar cisgisg o §

Y,
o u;__ 3 [AnD ToAns- 1someR |

(1) Tope-iv (D) Fee-i
. [_AN) TRANS - tsomsz]

GENERAL EXPERIMENTAL

50
In the following Examples, compounds having Ar equal to 2,4-difluorophenyl may be prepared by
" substituting an equivalent amount of the 2,4-difluoropheny! substituted starting material corresponding to the
2,4-dichlorophenyl substituted starting material employed in such Examples and thereafter using analogous
procedures well known to those skilled in the art. In a similar fashion, compounds having Ar equal to 2,4-
s5 dichlorophenyl may be prepared by substituting an equivalent amount of the 2,4-dichlorophenyl substituted
starting material for the corresponding 2,4-difluorophenyl starting material used.
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25 mp. [err], and 2.3 g of the nore polar trans-isonmer, mp. [err].
EXAMPLE 3

([err])-cis-5-(2,4-Dichl orophenylf?gt:;r‘% }%rB?) 5-[(1H 1, 2,4-triazol -

-yl')met hyl ] - 2- fur annet hanol , net hanesul fonate 30 5.0 g (15 2 mmol e) of the
ti'tl e conpowrdE of Exanple 2 was dissolved in 50 m of pyridine. The
pyridine m xture was cooled to [err] and 1.47 nL (19.0 mol e) of

met hanes w-dPidhlowbhenyl]-«t@-oxirenylettidie st (18iricR. 4 thazolsied)-etherared reacti on m xt ure was
stirred 3 hours at [err]. The pyridine was evaporated under high vacuum
The redi due To8Std Saliop Ol 2f-drbBroptenyia-{3raegr- eweﬁ' 1624 tiazoldridiethappl (A2 9)dpy
with 250 fethiane sbjorida (1. BS'"“?F’@!"P’&REGC% RA2) wap added miiy coolingbah tepp| 2 Q&C) in

chl ori de t%’lﬂ' lPPT:'B'??n sh%acﬂaf' %{iﬁy}"“&tﬁ?}y P m ﬂ'B‘f’ﬁ‘,’eWt ‘f’aé'f‘ tt°o"°gT'

6 25 9 Of h?efre:gtrogsm ure showed the bre ence istartmg material. A tlonal m-chl erbeIzZrc acrs

y;] e e zf*r s?ﬁ?i‘é?tﬁ?ﬁ%%%ih?‘?%if fg S e e
Os. Sii’&( 5 evaporatei m vguﬁﬁt

a-(2,4-digf r,);\:a},x

et hanol 50 |n rrethy enec orrﬁ (16 m) [err |n wat er

(29 ), vgg\mggd over 2 hours (with stirring) a soI utron of |od| ne (447 g)

in methylene chtoride (18 nL). The reaction m xture was 45 stirred

over ni ght («ydis 4n@ &8Ast{SSHE4-Dichi6rEphori)@irdhy¢a-BI[(TH-D.R AdrRzoMAF ) Battyi2 Alrsithethams hed wi t h

5% sodiumthiosulfate and dried over [err]. Evaporation in vacuo provi ded
n oi |l cont Aisblistog otithg titengpegiount! af Examgle rfe(i (4g) &l mehylbné Ehioritie(#00 &) wes Beatel withe
tRt | e @onpouerasulfbhieat @1 ig) snditheSaferimad mbddraresststired| fori 1A hores. five sphwiorcids wrashee

provi ded Wi satyratpd N4EOs ¢208 ko water (10@ mi)sanrdihencrsioch (MdHOek Attar |remayplcbf MYSOndy of

t he nor e fiitstiens the Siratayyas pvaparatpdsinivequo fpsdrynessy Tharegfiing °'5‘@SENAWF1E!E3P5°<( vepgilea and

() -t rans-9e!l (358 gpys mRthanpl in methylene efilodide &% RueRke fitprticnseqniaining the- (2)'9§u A ]

met hy| | 1epgyispmors pf the F'i'%l‘?mp@“%’e'sr"e'ﬂ???é 'Z’?é' give 2rpet 9 \f1edere Pelp cisrisomien ( 5

m) wa® dBReBOAP e @3 %0f e dnare Roley rang AR Po 4408 4

di chl orﬁm@a (3-propen-1-yl)-[err][1H 1, 2 4-triazol -1-yl]ethanol (474

ra
(1

ng) in chloride (5 m.) at [err] The reaction m xture was stirred
f gr ]2.1hOU ¢ rmaesalfbnate hEP 0
was dried ( %%%2 rﬁm %Yﬁ@%ﬂ@éoﬁﬂodna of’@@Mﬂeb@a@t’ir&‘éh&ﬁn 24 |tnh$f Slridftb] THYBrafhe WaS

a m xt ur emifyre'Was Bebideslo-8t Qhrd 106 MBiEY rnabre)&m ﬁkeﬁw&lﬁsxﬁ?bnﬁr chidAdb was 3bded ahREBY-S Of

the conpOwindd rédiichRki@E Wa Bire@3 HALE REO-BE C.Vido Diyddine dvall @bapbrited uhddl Righ Rlc@in®'S

usi ng et hyte ragidub alag didsoVee P800 MIPSaNGtIYREe tHIRIdP diiCerrScsdbiith 288 milbf Gt NAHEOL €SS

pol ar ed SfollowedTy 286 nél df H,OK ThE Methpierd Ehidride) sahftion wes diisdcover anhydrous MgSO: and
concentrated to give 6.25 g of the title compound, M/e, M* 407.

B EXAMPLE 4
S

40 (%)-cis- and (+)-trans-1 -[[2-(2,4-DichlorophenyI)tetrahydro-5-(iodomethyl)-2-furanyl]methyl]-(1 H-1,2,4-triazole

To a two-phase system containing a-(2,4-dichlorophenyl)-a-(3-propen-1-yl)-g-[1H-1,24-triazol-1-yl]-
ethanol (500 mg) in methylene chiloride (16 mL) and NaHCOs (1.5 g) in water (29 mL) was added over 2
hours (with stirring) a solution of iodine (447 g) in methylene chloride (18 mL). The reaction mixture was
45 stirred . overnight at room temperature. The organic phase was separated, washed with 5% sodium
thiosulfate and dried over MgS0Q.. Evaporation in vacuo provided an oil containing unchanged starting
material and the two isomers of the title compound. Preparative TLC using 2% methanol in methylene
chloride provided 76 mg of the less polar cis-isomer as a thick oil, and 238 mg of the more polar 238 mg
trans-isomer as a thick oil. .
50
EXAMPLE 5

(z)-cis- and (x)-trans-1-[[5-Bromomethyl) -2-(2, 4-d|chlorophenyl)tetrahydro-2-furanyl] methyl}-1H-1,2,4-
triazole

65
Bromine (278 mg) in methylene chloride (5 mL) was added dropwise fo a stirred solution of «-(2,4-
dichlorophenyl)-a~(3-propen-1-yl)-8[1H-1,2 4-triazol-1-ylJethanol (474 mg) in methylene chloride (5 mL) at
. 0*C. The reaction mixture was stirred for 1 hour, diluted with methylene chloride (70 mL), washed with
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5 polar trans-isoner as a thick oil. EXAVPLE 6

()-cis-1-[4-[[2-(2, 4-D chl orophenyl ggs gigigisp-2-[ (1 H 1,2, 4-triazol -1
-yl)methyl ]-5-furanyl ] net hoxy] phenyl]-4- 10 yl-1 -nethylethyl)piperazine)
Method A 3.29 g (14.9 mole) of °

1- (4- hydr oxwpishSaynl) aafl thereafter satpratadiNaHG Q. Tbe erganisephenagvas digddMaRQ) andl eva@rated i f
is DNVBO (Qa®e teptide 2 thigkosileyhich fwapiaHmixtere 38 pichangeds plerting] maigrialany thejeie-cand transt he
suspensi on Mo Mg goraraurd: Sromglparaphy ae prepaative wisagel dhipayes plateg using %ﬁg&\a@&'
mmol e) of thaanes prpvided HaiRamer 2R 0pihe less RO Cisriserart as A thick Rl aad B g more
mi xture &t iA°lapEanssopeL2p ptjokpll 1 hy  The mixture was poured into 1-liter of
net hyl ene w and the nethylene chloride |ayer extracted with 3-1 '
liter porti H20. The net hyl ene chl oride | ayer was dried over

anhydr ous NGS4. @RS LANGEAha filahis R 2 GOl SRR, PRGN
silica ggl !Y%%fﬁeﬂ\[ﬂgh&f iB5Fazife} 1 glﬁ%[“‘;‘b%ﬁw IM afyTils s

liter of sofutTom There was obtained 5.02 g of material which vvas treated
with charcqoglinogdd recrystallized from hexane/ nethyl ene chloride to give the
title conpound—as a solid, mp. [err] Me, M- 531. Method B: 25 A solution
of 3.28 g (14.9 mmoie) of 1-(4-hydroxyphenyl)-4-(1-methylethyl)piperazine was suspended in 100 mL of
([err]) - i DMsd. 4:66 g216(Lmrhol6li of NaH (BORIUE [isharéien) washasdéddand the( slispeision, s8 fdrinbdagtierbd 1-
yl ) met hyl | -far-30uniaray bopm teradelratixe/ Bjath @ ri14.9 pingie)raf thenitde contdbihd rof) Examiplerseids atdeld apd
m.) was adjtusssodioimbd mixdtireGstitedmt 75° for HEBI Thesroipture pas pduresidital 1-literof matbyérerchiorfds .afd
m ) and sodheumpthylenaciloridshigyér exikactédl 9ith Ird) Jiterpertions dtidD. Thel methienecchivtideolayer was
N xt ure wagiried pyer erhydrpusy Mefia: tasdsencentrigied i @ gum.oThagyinswas (ghomatpastehaghen silseasied
ONn_g r ot Ar \Plutinayiibr 2% MeSHHe 6 eqotinig 2,splok sane-cNHs RH Palites of soliionniTheraypas opfsined.
The pH of t2 sefyrdiel wpgsv@smgedaqrmgnaw 12pd tperyptilfized 1o bErepYTetpitng sYptidmt
car bonat e éﬁ’&‘ e crmeaenae & el Ay IOEH® " ErMBY a1 (75 M x 2). The nethylene

chloride e [agt, was dried [err] and evaporated in vacuo to provide the

crude prod 9%€850 nmg) which vvas chrorrat ographed on silica gel (60 Q).

tE'hgt hggl ‘r""et h & Abu(ﬁ.&ﬁ“&"’;%% h{é{aﬁyﬁ% ﬂv'ﬂﬁﬂaezb% %‘ﬁ -4 B%uO”S
7 ‘witl Ifs pa

give the 1 h dnE waqdaaé Pt il

-mp. 170- 17v5s f tord) M@ 'fo? 72 hours t remo % otary @VapbFhtoP at Ie&fcé&

Requi r €Sz dressifle 51& wateH(éﬁ LS was dddd) TReHoHt B tmdugpﬂas WaY ddjudtedioD-whth 5% aqueous
H-1, 2, 4- Tr i pay@agdin Earbdndte’ arfd-eblivaetab Wt@ﬁ&Wléhb):ﬁI@rtdé BYI % @). Fnd théthyiehe chioride extract was
Him dazol -dlied/ (MgSOp laadn evaydrated ih Yacho @-protide the Wrudé produdrBa0yrhd) whidiowss ch@metograghed f
236 ng (1. 4h siedlgel) (601g). Efiornwitha2-8%- rethydndl i enetilylont etdotitie eevided i Gomd fradtionsMBE),
78 ng (1. 6desireoltitly conipousl R2EMifYovbich wasi topied wittoetheraldiS! ta give the ihgidrodiieridecsalt bf e

m xt ure %o ttecompdundcses asvhite olidi M A703@S i n. at room tenperature. 500 ngy (1.23
nmmol e) of the title conpound of Exanple 3 was added and the so reaction
mxture was stirred at |[ Béhdntal Saysd hour q. ¢ gdR; | angéd; dnnpo.%t *r e was poured

into 250 m of met hyl erlecs ARG ROl (oasess 1| ags e |isdod i ce 250 i
pO!(._,I ons Of H20. The nethyteme—chtorTde s '

EXAMPLE 7

(£)-cis-1H-1 2 ,4-Triazole-[[2-(2,4-dichiorophenyl)tetrahydro-5-{[4-(1 H-lmldazol- 1-yl) phenoxylmethyl]-2-
45 furanyllmethyl]-

To a solution of 236 mg (1.47 mmole) of 4-(imidazol-1-yl)phenoi dissolved in 10 ml of DMSO, 78 mg

(1.61 mmole) of NaH (50% oil dispersion) was added and the reaction mixture so formed was stirred for 30

min. at room temperature. 500 mg (1.23 mmole) of the title compound of Example 3 was added and the

s0 reaction mixture was stired at 75°C for 10 hours. The reaction mixture was poured into 250 mi of

methylene chioride which was extracted with three 250 ml portions of H20. The methylene chloride was

dried over anhydrous MgSO.: and concentrated to a gum. The gum was chromatographed on silica gel,

eluting with 1% MeOH/ H>CCl» contammg 1 ml of con. NHsOH per liter of solution to glve 379 mg of the
title compound, M/e, M* 471. .
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dried over anhydrous [err] and concentrated to a gum The gum was

chromat ogr aphed on silica gel, elgpipaggei4g11% [err] containing 1 m of
con. [err] per liter of solution to give 379 ng of the title conpound, Me,
M+ 471. 55 25 EP 0318214 Bl EXAMPLE 8 ([err])-cis-1 H1,2,4-Triazole, 1
-[4-[[ 2- (EXAMPLE 8

di chl orophenyl)tetrahydro 2- [(1H—1 2,4-triazol-1-yl)nethyl]-5-furanyl] -

met hoxy] plikegis; Priggplayy 1-[49 4 naiehjorophenytetrahvdre-2+{(1h-12.4-trigzgb i imethyil-S-tyreail |
was di ssd&l@ﬁ!y_ehﬂ!l'_b m_ of DI\/SO 103 my (2. 14 mml e) of NaH (50% 0|I
di sper $i on) was added and t he so forned reaction mxture Stl rre
room t enper 288UPe(1-78 P 41 d24tigpak 'y9ﬂh9'1°h ast ‘i" d iy
was added“'&?lﬁ? of Hé” 8%1‘ ?is'? g dq. °lff’ iy 'P?cg gre S ré
at [err] Per{j)urﬁ %ﬂdter |o m uiBeI éb Q‘Sjg}
.rl.rﬁt hy| ene ne ride whi a%t%: h t%e lor

e mel y £ SS nﬁ ongrﬁrEte i, t
gum The g gAmétb eoﬁw@ eueltétltol‘ sw,t.amfo .vuam&ro the
cont ai ni nﬂ,e We09|+4 rr per liter of sol Gtion to give th
title corrpoun M’e M+ 472. 15 EXAMPLE 9

()-cisyé- ﬂpanpﬁ_gg4 Di chl or ophenyl )tetrahydro-2-[(1
H 1,2, 4-tTiazol-1-yl ) met hyl]-5-furanyl ] met hoxy] benzam de 260 ng (1. 90
nol e)  of iy a-@uyDpnaksngtetrarmarod (6 tia|vedazbli-y) fethil]-5xXfiradyiiSShoxyBenzgmidd . 90
mmol e) of 20 NaH (60% oil dispersion) was added and the reaction m xture
i(r) fornmed seérme.o8 Grmuishof 4ehydroxybenzanaidrpeasalissoived ingl03nLraf) DMIO(76menl 8) meplek die:

tl e eoniailif9%obil Eispersionk w3s addedaghdetio geagtianhmixiuease fonednflied 98 naip ftr ieem at
[er r] f orte®pésadure.B13 Tgc2.p aunole) efihe itk comrouns Exrsmpies?d) wasaddedrand t'}?ueﬂsvmrr@’ftw | ene

chl ori de difred 858" Gfor 3hoyrea ’°a°5°"rﬂ“""B'PW5f)%“N5®‘? %\'i@r"&%ﬂ‘ﬁ@ﬂ“&ﬁ 97 &N 2p0

m xt ure wHdO bl of 58% aF?Hq 3?’9 mig q 5}?%%?
washed V\AWP"%BY%@FS %?5’ LAl 20 | §h P ﬁs

over aﬁ%yﬂ’% ?PH o) 5d tPé’oF I_?a é’ iﬂﬂrﬁa ﬁﬁ'cén?ﬁtte'

on silica d vﬁ° pining, | ["él'r?T 'ter ot err it

of soluti P'g' 2 of the t|tIe corrpound Me 448. EXAI\/PLE 10
30 ()- C|SE§1A A [6 [4 [ 2- (2 4- Di chl orophenyl) .tetrahydro- 2 [ (1H

1. 2,4-t4i | ) et hyl ] -5-furanyl ] net hoxy] - phe-

nyl ] 1 p' REEQLT Y4B eitnlorophenyl) tetrahydro-2-[(1H 1,2,4-triazol-1-y)methyi] -5—furany|]methoxy] phe-

- 2, 4- di hy jiD=pietakinyBhanyll 2/4Rkhydrd-2-c1-methylordpyh-BH-82 @liriazol-06% 10 a sol ufion of
2, 4- d| hyd'r"o-Zfi 5[-| zr-gzr- %yaroxypﬁenyi 5-% i per azi nyl | - phenyl ] -2-(1- et hyl prop

yl)-3H 1 2, 4o a solution of 2,4-dihydro-4{4-[4-(4-hydroxyphenyl)-1-piperazinyl]-phenyl}-2-(1-methylpropyl)-3H-1,2,4-

35 triazol-3-one (prepared as described in J. Herrres et al., J. Med. Chem., 1984, Vol. 27, P 894-900) (1.299g,

3.3 mmole) in 50 ml of dry dimethyl sulfoxide (DMSO), NaH (0.087g, 3.6 mmole) was added and mixture so

formed was stirred at room temperature for 1 hour. A solution of (t)-cis-2-furanmethanol, 5-(2,4-dich-

lorophenyl)-tetrahydro-5-[(1H-1,2,4-triazol-1-yl], methyllmethane sulfonate (1 .218g, 3 mmole) in 26 mL dry

&_« DMSO was added dropwise at room temperature. The reaction mixture was stirred at 80 °C for 5 hours. The

40 mixture was then cooled to room temperature, diluted with 500 ml EtOAc and washed with H20O several

times. The organic phase was dried over MgSO.. Evaporation of solvent gave gum. The gum was stirred
with ether to give 0.700 g of the title compound as a solid, M/e, M* 704.

EXAMPLE 11

(£)-cis-1-Acetyl-4-[4-[[2-(2,4-dichlorophenyl) _tetrahydro-2-[(1H-1,2,4-triazol-1-yl)methyl]-5-furanyllmethoxy]-
phenyllpiperazine

Method A:
50
To a solution of 1-acetyl-4-(4-hydroxyphenyl)piperazine (1.145 g, 5.2 mmole) in 15 mL of dry DMSO,
NaH (0.137 g, 5.7 mmole) was added. The mixture so formed was stirred at room temperature for 1 hour. A
solution of the title compound of Example 3 (1.908 g, 4.7 mmole) in 26 ml dry DMSO was added dropwise
at 10* to 15°C. The so formed mixiure was allowed to warm up to room temperature and then stirred at
55 room temperature for 15 minutes. The mixture was then stirred at 80°C for 5 hours. The mixture was
cooled to room temperature, diluted with 500 mi ethyl acetate (EtOAc) and washed with saturated NaCl
solution several times. The organic phase was dried over MgSOs. Evaporation of solvent gave gum which
upon silica gel chromatography, eluting with methylene chioride/methanol 1%/0.1 ml NH.OH gave gum.
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35 triazol-3-one (prepared as described in J. Herrres et al., J. Meud.

Chem, 1984, Vol. 27, P 894-900) (EP25g218B3 nmole) in 50 m of dry

di met hyl sul foxi de (DVMSO), NaH (0.087g, 3.6 mmole) was added and m xture so
formed was_stirred at roomtenBerature for 1 hour. A solution of :
([er r])-ci 'g'lezgum\flagrfmgtqqg%wth ) (ng diethyyt ether/methanol 5% to give 1.0 g of the title compound as
Iorophenyl§°"?é4’?’é’hfa1“o 5-[(1H1,2,4-triazol-1-yl], methyl]nethane sul fonate
(1.218g, 3 o ) in 25 nL dry DMSO was added dropvvi se at roomtenperature.
The reacti ture was stirred at [err] for 5 hours. The 40 m'xture was

[
then cool ed to Loom Ef r"gt %’Ees-(ﬂ—ducHlBr% o) ?ra? Qg! 1H|'f' ezqw‘é‘ﬂ th
[err] SeV%@rI;n%H 41, Y%:g 1-4del I?ernﬁm

sol vent gaéﬁﬁo&ébmaz Egb tﬂéﬁﬁ fu n;]_; di§t ve.In | ncB (|9 )ﬂ?as
title compgmbd o@might a°tq d tempbr&ture Matrétl)drofu ?MW? evaporate uo((tb p 0-75 C) and the

- Acet yl 4t [odiadel wes (CRrofhatBlragRbP SvaPSIRE Yb1) (120GHhLL, BEINRH Wit poks ~s he-3% imidth@Nor i
-yl) met hyl jhethyldne rcﬁlﬂﬁde]gﬁﬁt eurtally ptﬂh@rﬂ‘édjal Rehrdmbtbfaph b g.dpa‘éatwe%mmme.asmca gel

sol ution opiatds proaded! the tifedcompoiing Xax FORINIEL Jnit). PEN6 adied@lar( Brmlhoweg , deforrinddByl Bassi N
15 nL of dspsctiSObe BRaHs0H:LB7 g, 5.7 nmol e) was added. The mi xture so
formed was stirred at roomtenperature for 1 hour. A solution of the title
conpounds oMethode®rpl e 3 (1.909 g, 4.7 mmole) in 25 mM dry DVBSO was added
dropwise at [err] to [err]. The so formed m xture was allowed to warm up

t 0 room t enp&editry hydride (20 tngs A0% 1oil disparsion} wassaddedoto i soluliop of racetyb4-f4chydrexyphenyl)-

m nut es. TPIEB'?#"ﬁt(UPé"Q)\/HSd"E‘ﬁM°@IaW|dPéﬁm&tThPé}"ft re ey hegledh g fOSC forrichows dllowedetonas
ool ed to $a8biA ¥ éﬂ'@?’&ﬁ"@ a'lﬂ’ fhaq drqatod owith SlolfP 'E“nghe’%@t’%‘é'@ pipdometnylegd
Seshed W twragvamw Y mzo' ﬁnwmv@re {50 o Tao (el e ge 3¢

dried overf® urs. o‘i"Fs 'ie “ ‘f‘er

chr onat ogr 13? ﬂ?qe s[eﬁ”aﬁ@fﬁ%a g r %\ 2 |I|ca g _
g?‘\e/tehgijm %ﬁﬂ@ ?)ryfgi O'Qa \Zé &1 Jnj% o Ijﬂjfr s ure tltle
Me, M 3 'de " Uth?’lb : SAf ° B

5-(2, 4-di cMmhgnyl )tetrahydro 5- [(1H—1 2 4 triazol -

-yl ) met hyl T=Z2=-Tdran- nethanol, 524 ngy of tri phenyl phosphi ne, 441 ng of

1- acet yl - 4gf-ds-DHEN DX DiDNGERNbIy R AGIGZ{ (18 1,2 B-tiakbi-fylithethyl}-5-furanylimethyllthiolpyridine

di 'sopr gpyl azodi carboxylate in 35 ml tetrahydrofuran [redistilled over

l'i t hi um al unmiTaursoliatod fof 2i@ercaptap]ridina 30.3384)r3r rerdlole) WeS mi glytDMEO undéarrargos (pwaa tatded .
Tet r ahydr oNaH @079v953.2 maple) attoe do 5nC.\The sactioh eture foefomied awagl stirfed atl@ torSe Sifahse
was chr omamipgtes phetitianef thestitip icorapogmsi of (Exariplod (0.696g. UiFrmmeleltim 1BmE ) dry EIMAO) was
Wit h 2- 3% addpthdiepvise ot StetoHQr @ meder At. Jhe was heatech gt §0AC|fgr 4oloaursf Thedmistuesdact .
Rechr omé& ofgrmeadies Giiowed dpegohio rpem tamparaugey difuted vith 280 g of CHz2Cla and washed with Hz0

_several times. The organic phase was dried over MgSO.. Evaporation of solvent gave gum which upon
silica gel chromatography, eluting with methylene chloride/methanol 1%/0.1 ml NH.OH gave 0.218 g of the
title compound as gum, M/e, M+ 422,

St 40 EXAMPLE 13

(x)-cis-1-[4-[4-[[2-(2,4-Dichlorophenyl)tetrahydro-2-[(1H)-1,2,4-triazol-1-yl)methyl}-5-furanyljmethyl]-1-
piparazinyllphenyl]ethanone

45 A mixture of the title compound of Example 3 (1 g, 2.46 mmole), 4-piperazinoacetophenone (1 g, 4.89
mmole) and {riethylamine (0.5 g, 4.8 mmole) in toluene (20 mL) was heated under reflux for seven days.
The reaction mixture was evaporated to dryness in vacuo. The oily residue was exiracted with methylene
chloride and the organic layer was washed with water, dried (MgSO: ), and concentrated in vacuo to give an
oil. The oil was subjected to silica gel chromatography, eluting with methylens chloride/methanol 1% to give

so the title compound as an oil (0.42g). M/e, M* 514,

EXAMPLE 14

(£)-cis-1 -[[5-(Azidomethyl)—2-(2,4-Dichlorophenyl)tetrahydro-5-2-furanyl]methyl]-1 H-1,2,4-triazole
65

2.03 g (5.0 mmole) of the title compound of Example 3 was dissolved in 25 mL of DMF. Sodium azide
(0.65 g, 10.0 mmole) was added and the so formed mixture stirred at 100 *C, under Ar, for 10 hours. The
reaction mixture was poured into 300 ml of ethyl acetate (EtOAc) and 200 mi of H2 0, the so formed mixture
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Rl ates provided the title conpound as solid (60 ng). The nol ecul ar formul a

was determ ned by mass spectrum tgp §81d £f48+ 15 Method C Sodi um hydri de

(20 nmg; 60% oil dispersion) was added to a sol ution of

1-acetyl - 4- (4- hydroxyphenyl ) - pi perazine (113 ng) in dinethylformamnm de (2

n'). The was stined & minsThad®Asdiayer wasesappratbd and]wasbadr withzainbthas@80 mbofdt6) ThedEtOAO M

t enper at Uaver was driadnver aphydeoueMgSRstand concentrated to give 1.67 g of the titie compound, M/e M* 354.

1-[[2- (2, 4-di chl or ophenyl )t et rahydro-5- (i odonet hyl )-2- 20

furany| | EXMPLE 1 1, 2, 4-triazol'e, (150 ngy) and 18-crown-6 ether (90 ny).
The re&ction was heated at 4 ) th Iformam de (DWF) was

" evapor at &% 24 Dighjoraphignyietahy 1alie YRR 0 mL). The

agueous pha1S ext / ott ﬁdtlt c:[ h et A Sit % ﬁred in 50 mch}f som% e(ﬂ{agoa%
e fma? it e it p ey e
crude pr GiEE) B 5l 80 85 AT €
chlori Jno as el uent Srow d I'n one o? t he fractlons pure
title 25 paRPROWNd (20 nmy) identical to the product obtained by nmethods A
and B of Exanpte 11. EXAMPLE 12
([err]) - qhysersdefid-.4-DicRiorbpHeny)idtraryaie 29 (A i1 )2l iidz61 Ytlineth s f(rdny Imethyl]
H 1, 2, - tifiluaréatbtarhidy | ) METhyTT-5-Turanyl Tnethyl Jthio]pyridine 30 To a
solution of 2Z-nmercaptopyridine (0.333g) 3 nmole) in 5 nL dry DVMSO under
argon (Ar) maslutiad desl2d\g KigOmide) ¢ cisR-Branmathapimied, 5{(Z4-dithidraphéreyiitetiahydidr&[1H-
react i on 1@ 4dtiazoiet-loethygl ime ds0nvmé of t H21CCkR dwast cooled rtd 0% C] endr P19 ol (2P mimwiel @6, A
ol uti on tsthytahnine tand [284 au @R enolel oftituaropestias afhgdrigig gs added thaiele-elpeisp fardedi. of
.Y, DMBO nyitre a@elétﬂ'fedr%@vﬁ §cfora® hpuss. (The “FG’“%G etyre u‘ﬁﬂ@?"’?ﬂr into13§@ M3 oftrpthylendis
heat ed atchipriderand pxyracted with iwa;250 T cportiph ¢f i@ owsmcf lByerives driad over abyskers MgSLo ol
to room teafpRIEAEraipdio oiyp 757 8 4f the il comppurd. Mg M 4241 and washed with [err]
several tines. The organic phase was dried over MgSO4. Evaporation of
solvent & P whi ch upon silica gel chromatography, eluting with

methyl’é’ne hl ogbgelgelt an | .1940.1 m [err] gave 0.218 g of the title
conmpound ‘ﬂg—Qﬂfﬁ—WCy—z%'—ﬁg%L‘40 EXAMPLE 13

()-cis-1- [4% JOL of . ffﬁgb%%.wan %my)etaea“ﬁa#sgsmep&a%sel d) 1abg ?44"r:%6|é)7o@| -

-y1) met hydodom tehrbbr rﬂzcca R4l 3béldd 10%0- RN Ve AQRRold 2t triphend-

NI Xt Ur & Qdhodphifie Wad hétied RHERMS! NH @dTmn&uregwﬁslstﬂred 3or426h ¥FE04t Q)5+ C. The reaction
4- pi per azhiaeas éaaeﬁm&eto@ﬂougso rfh 438 pbleY iftd 1a@doftpétrmm&hamrﬁuammre5lagstm4d 9
Mol ) i Mstrh. LR the (petdidlin)sthéRwashieidved] by idtdsritatiore The fly Fredidus RasesimalioRprS1s mi evith
reacti on dxbiérUr RerVvh potiiapastidt @hich @asidegaaiSofi Mhevcoaibined pévelean lether @®acdtiRere\as
ext r act eccordehtrateimb by bieshichalas chirontitogeapiibdton silicar gph aluting [witly petrolars ethersib gidle 0BT ¢
wat er , ssdraf e tifleecompouneide,oirao@nt rated in vacuo to give an oil. The oil was
subj ected to silica gel chromatography, eluting with nethyl ene
chloride/EXMVRER® 1 %to give 50 the title conpound as an oil (0.42g).

Me, M 514 EXAVPLE 14 ([err])-cis: 1 -
{5 (Azi (EsieViER 2 opphenyhtetiaydror i birhA driazolr1yme sy I8 st hyl ] - 1
H- 1, 2, #- t9PeysF.ahepipdiynyg Qaqgta ¢ Exanpl e 3

was di ssol ved n 25 Sodi 5 | yas, added
and the so.f i rmvﬁﬁnm:;rgﬁ;tamnﬁ : l{%ﬁ’f lfﬁ&'fﬁ w as c:%j %{g) ol %FE’E‘)

mmo|e) of NaH (50% dispersion) was added and the so formed mixture stirred for 30 mmutes at room

4 temperature. The reaction mixture was cooled to 0-5°C and 5.87 g (34.5 mmole) of 1-bromo-6,6-dimethyl-
2,4-heptadiyne in 20 mi of DMF was added thereto dropwise over 30 minutes. The reaction mixture was
stirred another 1 hour at 0-5°*C. The DMF was removed under high vacuum. The oily residue was dissolved
in 1 liter of methylene chloride and 1 liter of H20, the so formed mixture stirred for 5 min. The organic
phase was separated, dried over anhydrous MgSO: and concentrated to a gum. The gum was chromatog-

50 raphed on silica gel, eluting with 0.5% MeOH/H2CCl2 containing 0.5 mi con. NH: OH per liter of solution to
give 3.49 g of the title compound, M/e, M* 542,

5

28



reaction m xture was poured into 300 ml of ethyl acetate (Et OAc) and 200 m
of H20, the so forned mixture 27 gplg318@23481214 Bl was stirred 5 nmin. The
Et OAc | ayer was separated and washed with another 200 m of H20. The Et OAc
| ayer was dried over anhydrous MySO4 and concentrated to give 1:.67 g of the
title conpBXAMPLENPe M+ 354.: EXAVPLE 15 5

([err])-cis-5-(2,4-Di chl or ophen I)tetrahydro 5-T1 H-l 2, 4- trlazol
_y| ] met hy| 1)'5" "_.n e QRE T Y ‘:j".\U SAMaplacy N YHISH y p-5 (11 Jfirjagol- " ¥¥YRd of
Exanpl e 13_&@5&%@&% 50 nL of absolute ethanol was hydrogenat ed for 3
hours at® [errT]D

to renove éﬁﬁ?ug yg § 5%%%4;% rfx?@i%gﬁmmi: 5:; mr@é@;?org :F S‘]d

the title T under re uc d pressure
¥ il xd'&az?ﬂ"zoﬂfi Tnd whd Mk
iy }on#edfrm T'Ja Gk b 8B

()-cis- N-[ ;
'%nécPJ;\)dut énﬂ{h Ngsé
Bancéit ratGdth e Yi &Gﬁﬁé I@@@tﬁﬁoﬂﬁd M/e, M+ 448. .
5 (24d|chlorophenyl tetrahydro-5-T1H 1,2,4-triazol-1-yl]methyl] in 250

mL of [errExaxmae®gol ed to [err] and 3.19 m (22.9 mol e) of triethyl am ne
and 2.94 nf (20.8 mmle) of trifluoroacetic anhydride was added thereto.
The so fior Epeis-842 4-DithidraphenyWaigs, & timbthyld, 4mbptadiinsi}yletbahydo-Newstiyl)-5-T(inid-1,2 ddrtakal-dn

m Xt ur e wag)nmthyll-edurannictharigdmide . of mnet hyl ene chloride and extracted with two
250 nL portion of H20. The organic |layer was dried over anhydrous [err] and
concent r at ed To@ sgiutiog of73:847g (725 mmolekoficist2-fura e, S-{@4edichioropbppy)-N-15:6dmatiayl-1 7
%5 1- Br oo 2.6-heptadivad tyhitpyrahpdror5-H{Hhh1 . 2fririazal 1 -yhnatvll in 198 "d-f°f 5/'99** 3qd°3 8%a1Ld °9of

hy dr 0§ - BmglepiR7fn3quecps Jpr'ne Yo ayﬂ@*’aﬁedwmad @gﬂ °4‘aa37fefh'm9| bqufSc A

t et r abr oni 4@ '~'r°ﬂ'°‘é?9d’ 1iC 361" _Wg'é"eb?fé? H‘H‘“ﬂ ?‘eieﬁﬂml e)
of triphen P‘t““’S S %‘ 3”

stirred f O iy pr s r:g;gla s rate ne OV ? dro 4 ar%} c% ated
g‘soﬂ eggiS IVJ? %do sm uﬁ" %ﬁ Eg C[n Iit |g

oily re5|due was |rred ano er 1 flter of petroleum

et her whi cMmEcgqcant ed off : The conbi ned petrol eum et her extracts were
concentrated to an oil which was chromat ographed on silica gel, eluting
W trh  petsh Ok:568%5-d, AABENIdréphSHyY-EN-{8 6%iimethy BPheph-4lyi-E-yhtbtishRire R ARSEl (1 HN 2Bt tridvii-1200 .
EXAVPLE 18 yimetii)2-fharimsthataming- D' ChT or ophenyl ) t et rahydro-2-[ (1
H1, 2, 4-trirazol-1-ylI)nethyl]-5-furanyl ] nethyl]-N- (6, 6- 40
di met hyl - 2, 4-Teeyxbiattinyon1dd mg/{.2rtmnmdid) aictheiitie @brapnuckiof Example 20 in 2 mi of toluene was added
1.1 mL (1.1 mmole) of diisobutylaluminum hydride (DIBAL-H, 1.0M in hexane). The so formed mixture was
35 stirred for 30 min. at room temperature and then overnight at 35-40*C. The so formed mixture was cooled
to room temperature, and 50 mL of H2CClz and 10 mL of 2% NaOH and 25 mL of H20. were added thereto
and the mixture was stirred for 10 min. The organic phase was separated, washed with 50 mL of H20, dried
over anhydrous MgSO. and concentrated to a gum. The gum was chromatographed on silica gel, eluting
{ with 1% MeOH/H2CClz containing 1 mL of con. NHsOH per liter of solution to give 20 mg of the title
40 compound, M/e, M* 462,

EXAMPLE 22

O-[4'(1H-1,2,4-Triazol-1-yl)phenyl]dimethylthiocarbamate

To a solution of 5.0 g (31.0 mmole) of 4'-(1H-1,2,4-triazol-1-yl)phenol in 100 mL of DMF was added 1.36

g (34.0 mmole) of NaH (60% oil dispersion) and the so formed mixture was stirred 30 min. at room

temperature. 5.75 g (46.5 mmole) of dimethylthiocarbamy! chloride was added and the so formed reaction

mixture was stirred at 80°C for 4 hours. The DMF was removed under high vacuum. The residue was

s0 ‘dissolved in 500 mL of H2CClz and 500 mL of H20 and the so formed mixture was stirred for 5 min. The

organic phase was separated and washed with another 500 mL. of H20 and dried over anhydrous MgSO.

and concentrated to a gum. Trituration of the gum with anhydrous Et.O gave 5.0 g of the title compound,
M/e, M* 249.

&5
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A solution of 7.07 g (16.7) mmol e of
N-[[ 2- (2, 4-di chl or ophenyl pet r ahydgégog 314 2ierBiL, 2, 4-triazol -1-yl)-
met hyl ] -5-furanyl ] nethyl]trifl uoroacet am de, under Ar, in 50 m of DWMF was
cooled to [err], 1.0 g (20.9 mvol e) of NaH (50%d|sper3|on) was added and
the so chrxmaLE“rﬂ:»(ture stirred for 30 mnutes at room 45 tenperature. The
reaction mxture was cool ed to [err] and 5.87 g (34.5 mmol e) of

' HIG4 Anenyidimethyloaieamate 20 ml of DMVF was added thereto
.dr opwi se over 30 m nut es. The reactlon m Xt ure was str rred another 1 hour
at [erf]. Theoiwsd m@e)%%\i'tﬁjcwa@r’ %ﬁ\%ﬂﬁm 22 apetireth P12 Fe%’rdafwég%d v
di ssol vedoyrmThe reaction,mixyre was chramatographed op sfica h&'”tfng “i'“f quH:@ntgugng
formed mi%&xTr Y cet NFtQEPar §ipr of Solytign togly 5b§3h *"ISH&'&@“ ted dried
over anhy 4err] and concentr at ed to a gum The gum was chrorrat og- 50
raphed Ko gel, eluting with 0.5%([err] containing 0.5 m con. [err]

per 1i P 56%%@@%3 49 g of the title conpound, M e, M+542 55
28 EP 19 -

()-cis-5-(2143 Qu@dah Qf naog.w iNo16)For GreingRbrhpGuncPor ExaiM 261iny#80 nl of MeOH was

-yl) tetr alyddred-m: (184 #hd lirfo! 58 Z6¥edmikiuje Wels lRefuted Zor f1 Liog MRt MeUMNEs iémdved O 2

sol uti gn yaler Jaddtm INdu¥alizsll tRETEH &P the hauebiR rhiktiirb Gvas adjiRexd N6l 7 Gith BN afd dftrabted 450

m of nMetwiAR00 mi e GeihyléSchidveidhe thebRethiione fchibitie e Gvashed@ itig 1¢03AL Of HatDane)dried

pot assi ureveraniydnasd MgSCOkhad saivelitosnavel wigive 1.0&g wiake il icompdnd, MiedMt 128 gon,

overni ght at roomtenperature. The MeOH was renoved under reduced pressure.

The so f EXAMBLE 2651 due was dissolved in 1 liter of [err] and 500 nL of [err]
s, ad@ed t her et ¢ thereto The so 10 forrred mxture was stlrred for 5 mn. The

organrc {Hepisel -{9dH : RPNy igtIARYGrory i IS c)met fugpimeik ent (thitled t o

gi ve 3. lmheﬂéie"'*f1l'34“ﬂazﬁlﬁrrpound M e, M 446 EXAVPLE 20 15

&ﬂgbrahydro

ci s-5- 2 -Di chl or ophenyl N-66d|rre he
E?\l-rrethylaé 'i\‘;f—gi@go' I (%6’? ) of ih E’faﬁﬁ rred B

rs r 30 min. at
ol uti &n r8 ) RL) -5-5 |ch enﬁl%ﬁ nvé&tnazol- 1-yl)methyl] 2-
5 (2 4-di a& r r agol ne§ﬁ| J\ Qﬁ th r to and the s tireacu n n;Tdure stirre
4- hept 8'7@[ s %ﬂ é’%r ! Tﬁe £l AEATp Vil ﬁ%‘%
Of MeCH vig 5 ] age R)'dé‘ﬂl'd§o; R eoém
50, fg wssecmtagﬁab yaacﬁ... Dol Ja mn AROMHIES BortigGORL 8oh, ¢
[ er rl an I-ﬁOﬂl%erglt 0QuiiRRb §ive 19; 1itRQLepUThd) Mie) in 3 portions was

added. The reaction mxture was stirred for 1 hour at [err] and then 18
hour s at .pagPLE ggrper ature. The MeOH was renoved under reduced pressure. The
resi due was dissolved in 500 M of [err] and 500 ml of [err], the so forned
m xt ur & S)disseid-[[{[2(2.48Dichiorophehlietahyaiend-[¢1 Ho R azalstsymethp]-SrtuadylImdthylisdifooylle r
anhydr ousméuyehényiiidi-ic2idelr at ed 25 to a gum The gum was chromat ogr aphed

on silica gel, eluting with 1% [err] containing 1 m of
To a solution of 450 mg (0.919 mmols) of the title compound of Example 25 in 100 mi of H.CCl. was

g’_‘ cooled to 0-5°C and 590 mg of m-chloroperoxybenzoic acid (80-85%) was added thereto. The mixture was

" 40 stirred at 0-5°C for 3 hours and then overnight at room temperature. To the reaction mixture there was
added 100 mL of HaCClz and 50 mL of 10% Na:COz. The so formed mixture was stirred for 15 min. The
organic phase was separated and washed with 50 mL of H20. The organic phase was dried over anhydrous
MgSO, and concentrated to a gum. Trituration of the gum with anhydrous diethyl ether gave 404 mg of the
title compound, M/e, M* 520.

45
EXAMPLE 27

{£)-trans-5-(2,4-Dichlorophenyl)tetrahydro-5-[(1 H-1,2,4-triazol-1-yl)methyl]-2-furanmethanol, methanesul-
fonate

50 -
A solution of 744 mg (2.27 mmole) of trans-2-furanmethanol, 5-(2,4-dichlorophenyljtetrahydro-5-[(1H-
1,2,4-triazol-1-yl)methyl] from Example 2 in 10 mL of dry pyridine was cooled to 0-5°C and 0.22 mL (2.84
mmole) of methanesulfonyl chloride was added. The reaction mixture was stirred for 2 hours at 0-5°C. The
pyridine was removed under high vacuum. The residue was dissolved in 100 mL of H2CCl2 and 50 mL of
5§ 5% NaHCO;. The so-formed mixture was stirred for 5 min. The organic phase was separated and washed
with 50 ml of H20, dried over anhydrous MgSOs: and concentrated to give 970 mg of the title compound.
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con. NH4 OH per liter of solution to give 1.06 g of the title conpound,
Me, M+ 460. EXAMPLE 21 30 EP 0 318 214 B1

()-cis-5-(2,4-D chl orophenyl)-[ N- (6, 6-di met hyl -2- hepten-4-yn-1-yl)tetrahydr
o-N-nethyl-5-[(1 H 1,2, 4-triazol-1 - yl)nethyl]-2-furannethanam ne To a

sol ution oEXAMRIERS (.22 mmole) of the title conpound of Exanple 20 in 2 m
of toluene was added 1.1 nL (1.1 mmol e) of diisobutylal um num hydride

(DI BAL- H, ELm_ﬁﬂ!&@mloromwnqtrawmﬁdﬂ He}i2tiipzel-1gdidetind:S-durany ljraathioxd ; phemyllri n,

at Irogm%e en overnl ght at [err]. The so forrred m'xture was

cool ed t roo nper_at ur rr 2%

o o el R phdi e ?tz:‘%m{%*m st A

g;ggg;gughg pén%% ol vkl Lo 8o %m.&;m
rre a

silica ggl orlg id! &e ar ﬁ‘rﬁr\ﬁ ha% ﬁ\% ﬁl |o ofCI-QB anlﬁ‘%é oveF bnh &r&ﬁr

of solutio Q) gm gral A4k gelVloftingith 292Me LE

22 o[ 4 (1 h@ ohlpa{ 0S80 10! VB UBHthd bR tRCHRE BEBALARY, Wi, MO5H

sol ution of 50 .0 mole) of 4'-( 1H—124tr|azol 1-y|)pheno| in 100

m. of DMF mwm_@ctgd 1 36 g (34 0 mol e) of NaH (60% oi|l dispersion) and the
so formggl M xture was stirred 30 min. at roomtenperature. 5. .75 g (46.5
nmol e) of  gi-eetdny (£)-iatesp pdinybroghindyOwirabedrod £(1 Hrtielé-thiazol thy hrimthy e2-ffiaamestdnol
reaction mxture was stirred at [err] for 4 hours. The DVF was renoved
under hi gha\aidydony-5- iffuerophdioyd- lvpente di ssolved in 500 nL of [err] and 500

mL of [err] and the so fornmed m xture was stirred for 5 mn. The or%anic
b‘h%;e wae separaattiser suspensipnsef aeongsivm tepipasH s go)dn fy disthyliather vl wasiaddpd derean
ydr ous Fmo?qheraha ceistat efmo#-e& ang ﬂafoa‘o iy Spoty ?ftih "'l?f mffﬁ@‘ W‘P% the
anhydr ous ng f-pramautene {(104; o) @ dpy; '8'8 Ak ¥ae 9@ E 9 gpaintaing
0 318 21 4 ﬁ@r Som $§1d|tl¢3f}_ ur w for ﬂux for‘l hour |ﬂuoro enzaldehyde
-yl ph %{?“B’ ﬂ,ﬁ lvzo 3: opén: t%g rel X. Th[e re was nowund
Of tExa |c -wat r cont»gﬂﬁ r? ntrr:lﬁg' el T g I 21
ont o o ﬁ’éﬁ g A S A RSl
the title co‘r’rpouna Rﬁe gh I\/IgIIIE 24 leth4' (1 b )

Ikt 3, 2, 4-r |ba1?.@|,¢-i;1|¥drédﬂéii}5-ﬁ-'ﬂéﬂtéhl-1odne

A solution of the product from Step a (136 gm) in glacial acetic acid (200 mL) was stirred and cooled in

an Ice bath to about 15°C. Chromium trioxide (144 gm) dissolved in water (160 mL) was added at such a

rate to keep the temperature between 45-50  C. After the addition was completed, the mixture was stirred at

35 room temperature for 2 hours and then poured into 5L ice-water and extracted with diethylether (1500 ml x

2). The ether exiract was treated as in Step a to provide the crude 2',4'-difluorophenyl-(3-butenyl) ketone as

a pale yellow oil which was chromatographed on silica gel (900 gm) using 20% methylene chloride in n-

hexanes as eluent. Some of the fractions which contained the desired 1-(2',4'-difluorophenyl)-4-penten-1-
one were evaporated in vacuo to provide the pure material (82 gm). This was used in the next step.

c. 2-(2' 4"-Difluorophenyl)-2-(3-propen-1-yl)oxirane

A solution of trimethylsulfoxonium iodide (184 gm) in dry DMSO (800 ml) was treated with stirring (N2

atmosphere) with NaH (36.7 gr; 60% oil dispersion) in such a manner so as o avoid extensive foaming. The

45 mixture was then stirred at room temperature for 2 hours. A solution of the ketone from Step b (82 gm) was

then added at once and the mixture was heated to 50°*C. After 2 hours of heating, the reaction was cooled

to room temperature, poured into 8L ice-water and extracted with diethyl ether (2L x 2). The ether extract

was treated as in Step a to provide the crude product as an oil (74.7 gm) which was then chromatographed

on silica gel (1200 gm) using n-hexane as eluent. The fractions containing the desired product were

s0 combined and evaporated in vacuo fo provide pure oxirane as a light oil (36 gm). This was used
immediately in the next step.

d. 1-(2' 4'-Difluorophenyl)-1-{(1H-1,2,4-triazol-1-yl)methyi]4-penten-1-ol

55 . To a suspension of sodium triazole (35 gm) in dry DMF (250 ml) was added with stirring (N2
atmosphere) a solution of the oxirane from Step ¢ (36 gm) in dry DMF (250 ml) within 10 min. The mixture
was heated to 80-85°C and stirred overnight at this temperature. After cooling to room temperature the
reaction was poured onto 4L ice-water and extracted with three 2L volumes of diethyl ether. The ether

A



To a solution of 3.20 g (12 9 mole) of the title conmpound of Exanple 23 in
100 m of MeOH was added 50 nli of g@¥%8lafdgand the so formed nixture was
refluxed for 1 hour. The MeCOH was renmoved 15 under vacuum Neutralized the
pH of the aqueous mi xture was adjusted to 7 with 6 N HCl and extracted with
100 nL of exiract Wgd temated ehinBtdpdicto piPiide mbrowydilewhichmaé chroneitogrenhed\en sttieacgeli1209 g0 ni
of H20 anusingGHe@l2 8s/elvent reptivn® enstalnisg e desited Hrsdyct were cembinad @nd evapirated in vagyo g of
the titl etOUQWYﬁQLHHG 1-{@4cdiflugypphemd-5-[{t A e tiazold -y)methyl}-4-penten-1-ol as a gum (34.2 gm).
([err])- cT%&wpﬁﬁﬁ["[WMszem Di chl orophenyl)tetrahydro 2-[(1
H-lzzf-trlazolfl- , f h

met hyl ] phaAi: 1916 g (5.17 mmole) of

thetltlec ound 2 9865 %s%glode%qg Shie8n Of
uct o ) n an o
NaH (60%g ath ] rh.ﬁs% 5@ g*%a‘f i% ng; bsn% a‘) 45% BHC1o R, Tho [dabdh T OF
efaturd' BT ht. TLC| drcated presence of
Ci s-5- (02 a}enz{' lorjra c‘lllro]:ofnér%%rc Jcrd/gglgﬁi? od sed and stirring
tetrahyd r&ﬁr”u@d“%? 05 nodiE trhé R vad Pdafod Wedordig Ecﬁr"é)ofm d Brovide
formed reggist pite aBorieLthﬁd thbrfofﬁﬁi rfwhich wad usb@&s s%cmmre&exﬁ&enoheact ion mxture
was poured into 500 mL of net ?ene chloride and extracted with two 500 ni
porti ons ©f)-4ik2Qnd (-Efl&néls-mmDiilu&hﬂﬁﬁ;l)tbﬁ&yd’b—ﬁﬂdH-Q,E,Qﬂrlaﬂdﬁhl-yl;hmyﬂ-m@m%th&m
concentrated to a 30 gum The gum was chronat ographed on silica gel,
el uting wit o h%olutianrdf tr@osotpéund rot) Stép w1(36 gm). in [methylengoehioritie (1800 mE) vee laddedoritht 0
gi ve t he tinnh @-taeenp sulinuls adid 3.1 lgtn) 4Bi0he §XfoTet MmRGe Stred for 72 hours. The mixture was
[ err]) - cwashed ith-spliafed NegCO4 (300 aw). biing$308 ) thenedried, ). Evgppration of the solvent in
Ly 2, 40 t yacupduided a yirtyaly phrg mpxus ¢f gis I!?!EE!WTS]( gri)nTpe jsomers were sepafated °“
methyl | phdl or;g ?%L BHa)L ugn942‘tﬁrma plen W'ﬁegeodm"%@drm%é B Ni4OH papl
the titles &% Alend Fractions-gonaining thepure)($1-¢is- apg (" -liansfsomer a %‘é‘bf“@ ey % I and
590 gy of SHAPIRY {9 EY5elOd 8 Do fegs B FisiwFes oy 1vﬁ1§6a(dd’8 polar -
m xt ure WEROSHEEMe PPPOG- [err] for 3 hours and then overnight at room
t enper &t u Bhe reaction mxture there was added 100 nlL of [err] and 50
mL of 1005@—1F——The so formed m xture was stirred for 15 mn. The organic
phase ms(:f&?@fﬂtlﬁﬂoﬁ nyNibtr %Erow-[& R-12%-thHzoi9 fyiyin&ihyiib-furahBth&Hol) RBhaneRitaRR VWS
dri ed ovet—ammhydrous [errj_ang concentrated to a gum frrturatcton of the
@zﬂ‘ Wi L, anhy gl ofdh it §)so.eihek) S¢S 4Bu@bphbiytefdnydres-RRPRSEEz0- MR, M
0. 45 Exéh{ldsurddmethanol in 100 mL of pyridine was cooled to 0-5°C and 1.93 ml (250 mmole) of
([err]) -t mamamesutiénd chioklico ks AEgHANTEHIYs0 Ydrabd radtyieh mixtire[wad blimbd 2, 0%6 1Cr foraziwhurs 1The
.- yl') met hy pyridide fvee’ mbIRY DAdY high vac. THatrésiine sas dissbiogticih 60050L 6t HxOCkI Bidothe 6 forfdbd N
(2. 27 mmobdiftiorDwast éxarated 2vith L26@ Mmiret BRAIMNEHCOs followed by 250 mL of H20. The organic phase was
5- (2, 4-ssli aded oved piitgarghs) MgSiOs atd/ancentratdd(td bive 2190g of tertitiaewmipodndyMp Mt 3¢ | from
Exanple 2 in 10 nL of dry pyridine was cooled to [err] and 0.22 nlL (2.84
mol e) of EXAMRER&sul fonyl chlori de was added. The reaction m xture was
stirred for 2 hours at [err]. The p 2yr|d| ne vas rem)ved under hi gh vacuum
T resid cispil4-[[@24Riflugroghey °..ﬂ-‘4 C 1 o _.. {]eg th ghenyl
“or M drpethylethuniporaziag | rred for 5 nin. The organi c phase was separat ed
and washed

L =l fu

A suspension of 4.24 g (19.3 mmole) of 1-methylethyl-4-(4-hydroxyphenyl)piperazine and 0.85 g (21.2
mmole) of NaH (80% oil dispersion) was stirred at room temperature for 1 hour. 7.19 g (19.3 mmole) of the
titte compound of Example 30 dissolved in 50 ml of DMSO, was added thereto over 10 min. The reaction

45 mixture was stirred at 75°C for 3 hours, cooled to room temperature and then poured the reaction mixture
into 1 liter of methylene chloride. The organic phase was extracted with three 1 liter portions of H20, dried
over anhydrous MgSO. and concentrated. The so formed residue was chromatographed on silica gel,
eluting with 1% MeOH/H2CCl> containing 1 mL conc. NH«OH per liter of solution to give 6.3 g of solid
which was treated with charcoal and recrystailized from hexane/H2CClz to give 3.20 g of the title compound

s0 as a solid, m.p. 108-110°C M/e, M* 498; theory 65.17%C, 668%H 14.08%N, 7.64%F; found 64.96%C,
6.68%H, 13.93%N, 7.51%F.

EXAMPLE 32

s5 4-Bromo-2-butyn-1-0l, benzoate

A solution of 5.52 g (29.0 mmole) of 1-benzoxy-4-hydroxy-2-butyne in 150 mL of H.CCl> was cooled to
0-5°C. 14.4 g (43.5 mmole) of carbon tetrabromide and 12.6 g (47.8 mmole) of triphenylphosphine was
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with 50 mM of H20, dried over anhydrous [err] and concentrated to give 970
nmg of the title conpound. 30 EPeP 0318274181 B1 EXAVPLE 28
()-trans-1-[4-[[2-(2, 4-Di chl orophenyl )tetrahydro-2-[ (1H 1, 2,4-triazol -1-yl)
met hyl - 5-furanyl ] met hoxy] phenyl]- 4-(1-nethylethyl)piperazine 5 A

sol ution clddgDthenely. T gqqum epctugst was stirred for 1 hour at 0-5°C and then 18 hours at room

1- net hyl ettwymeraaurvt he rapgtion ybpire s $aarentsated, forabout (§8 mi Bnd peyredaintg 3 litprof estrolgym NaH
(60% oi | dithepapdigag fomfdmdmweﬁsﬂmmn Jbe ipgolugle materig) avd tt'en?sre B wadr 1
hour. 970 ?geﬁ atqdhte givp g gl mwpwwammmmm%s% ogh Yyl WithyPatigleymy °WE' BAVOVSO
was addéd SRS ¢ the tie,comppurd MR Mi%3fe stirred at [err] for 3 hours. The
reaction Ws poured into 250 nL of nethylene chloride. The 10
organic p separated and washed with three 250 m portions of H20

dd d Th
_gﬂromraltﬁog ALnél hé{ Jiik; ela% I]lz'b% 91%%&‘2% 2 g‘Vgl[J?rr] go%tjg} \n\??\g 2 nmL conc.

[err] per lijsy 4 J’gE Qhrhidid) O 1trﬁlaﬂﬁlyie¥@|p ZzuﬂEgduﬁVdroEmldﬁléhﬁg QTP AR ofVIng . tiudt
531. EXANP&oI\:\pgu%d >ZJn§|5'3 2 dndd.83g (838! minbiB &t bétassium carbonate in 100 mL of DMF, were stirred
trans- 5- ( 2unflerlirfdh BONOOBIERAG JThé DM Wislévapcpetdd oltinder Righ vclund b rediaddl yaswiisiinlod
- 2-f ur anneh BeUAL ok, CBt. MEdl 5003 §t-+:8 afid §tirbd 1605 @fdREYhe orbarieptiagsWas 36parated ahd a
st i rr ed s Ugd3reasiith rancther 1580 ME SF HED bl died @%er (allyd@ugMySO. nand icyncatitetlotyd a ginncihe
(1.5L) wasguadwscthiomaggraphad om Sifidacgsk pluting Gvitly 3 %aMeGHHICOR icorgairdngch AL lof ano Nk @k e
(2 m). Somnlitefdf eslutibinte give 269 p otthanite compouncaMéedMt B r errai ni ng 4- br onobut ene
(101 gm in dry diethyl ether (500 nL) was added at such a rate to maintain
ggnt l e refEXAMPLBB4er conplete addition, the m xture was heated to refl ux
r,1 hewur. 2, 4- D|f| t'JorobenzaI dehyde (100 gnm in dry diethyl ether (400 mi)

.-c‘ 1-2-QutyRt!

was t hen ob reflux. The m'xture was now 25

heated for 2 hours and al | owed to ro
contents of Qt? FB(-?S t"ﬁg%“% féé‘?'n@' % ;@ pl S5 m
eatp ux 1 ouy an <] aqueous

concent r at%d

saturat & '°dé§‘r ' a“ ed over

'pgsvkﬁed cru & fru rop en ‘ene as an 0|I (136 5

g i ch PIERE N the next step 30 :

| 1-(2', 4 Ijg—%inum-cphenyl) 4- pent en- 1- one A sol ution of the product from Step
136 Qm (+}-Gs- D431 B4-DRAG bhnyBeirdhydre 81 itk .4 ¥iRdSol- -4 irfiel 2iphtydyl- | Cce

bath to abgWhmeih@bthyl)pipbeadite1 UM T 11 OXI
was added af such a rafe to keep the tenperature between [err]. After the
addi ti on was Te asplitdph 610435 ingq2.21 minbls)of tha sitlesdompoudd ofciixarBile 34 i0 00 & MMSOAGNdBreArf Or
2 hour s anwastddaésd g8a@Lmgaet NaHt(@0%bdil dispersion) taad thesalfomnet! mekdure was/atitréd foi I0trhig.|abtobrar
(1500 mrbs xtedperatilrh.ct.08tgh2.46 Bmble)at the titescompaimt elExamplé B wat asideckand these foyhetiomirtive
crude 2', 4stiged foud houp beFdy C- The-réagticarmixtyre ves paueed info 2605al| of HoGOl and eracted mitictyonas
chr omat ogr%ﬁph@wq}nf‘%ﬁlﬂzgaﬂ‘ﬁgg Q'QB’E?SQ]J s qiigd pngr nhydreus MepPesnd cergepirateddo 2 guny.

0

The gum was chromatograp n silica gel, eluting with 1% MeOH/H2CClz containing 1 ml of con. NH, OH
\w per liter of solution to give 907 mg of the title compound, M/e, M* 506.
' 40

EXAMPLE 36

(£)-cis-4-{[4-[[2-(2,4-Dichlorophenyl)tetrahydro-2-[(1H-1 ,2,4étriazot-1 -yl)methyi}-5-furanylJmethoxy]-2,5-
dimethylphenyllmethylmorpholine and (%)-cis-4-{[2-[[2-(2,4-dichlorophenyl)tetrahydro-2[(1 H-1,2,4-triazol-1-
45 yl)methyl}-5-furanyllmethoxy-3,6-dimethylphenyllmethylimorpholine

To a solution of 492 mg (1.78 mmole) a mixture of 2,5-dimethyl-4-(morpholinomethyi)phenol hydrochlo-
ride monohydrate and 3,6-dimethyl-2-(morpholinomethyl)phenol hydrochloride monohydrate in 10 mL of
DMSO was added 342 mg (7.12 mmole) of NaH (50% dispersion) and the so formed mixture was stirred

s0 the mixture at room temperature for 30 minutes. 600 mg (1.48 mmole) of (%) cis 5-(2,4-dichlorophenyl)-
tetrahydro-5-[(1H-1,2,4-triazol-1-yl)methyl]furanmethanol methanesulfonate (from Example 3) was added and
the so formed mixture stirred at 75°C for 5 hours. The mixture was poured into 500 mL of H2CCl> and
washed with three 500 mL portions of H20. The organic phase was dried over anhydrous MgSO. and
concentrated to a gum. The gum was chromatographed on silica gel, eluting with 1% MeOH/H2CCl:

56 containing 1 ml of con. NH.OH per liter of solution to give 270 mg of (£)-cis 4-[[4-[[2-(2,4-dichlorophenyl)-
tetrahydro-2-[(1H-1,2,4-triazol-1-yl)methyl-5-furanyljmethoxy]-2,5-dimthylphenyllmethylmorpholine, M/e, M*
532 and 280 mg of (¢)-cis 4-[[2-[[2-(2,4-dichlorophenyl)tetrahydro-2-[(1H-1.2, 4-triazol-1-yl)methyl]-5-furanyt}-
methoxy-3,8-dimethylphenyl]methylmorpholine, M/e, M+ 532.
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hexanes as eluent. Sone of the fractions which contained the desired

1- (2", 4-di fluorophenyl)-4-pent en-gdp o@4g2yeRe €vaporated in vacuo to provide
the pure material- (82 gn). This was usea In the next step. 40 c.

2-(2',4" -Difluorophenyl)-2-(3-propen-1-yl)oxirane A solution of

tri rrethylmeummi umiodide (184 gn) in dry DVSO (800 m) was treated with
stirring (N2 atm)sphere) vmth NaH (36.7 gr; 60%oil dispersion) in such a
manner sol-@sB . 4edid p)-2-¢1 Hrtrimigazolfhllethdnol mi xt ure was t hen stlrred
at roomterrperaturefor hours A solution of the ketone from Ste $82
gm wag t hef mide @-(@d"dighlororbaqy)-2-Fabutansiiipxirang(33. %eﬁ%mwﬂe)sw'w@ 7 9.9/
hours of THEE®)ag KZQQ?e“Y%&cﬁarde‘%\ﬁén EMBI"(—?& “‘%“’F”O'Eﬂﬂ"t’ night. T8e, Feaeion nt o
6L i ce- walPigpreaa ouappiated do. g 'VWIsf Mg 5@@% ‘”'thﬂ? V%’qu °"%3‘<t Act
was treatolyiong aﬁﬁ'%% '“bﬁgh%%m’ed ea'l?rsﬁ'&@t ?so?fﬁ‘??f °§§° gve b8 g9 ety
whi ch vias COMRYT A7 1M d on silica gel (1200 gm) using n- hexane as

eluent™ T, ions containing the desired product were 50 conbined and
evapor at rles

uo to provide pure oxirane as a light oil (36 gm. This

met hyl ] 4- penten-1-ol 55
To a sygspenalsam.oﬁfof ﬁ@ﬁ\ewahbémeam@nﬂs& gmgrsvdwndiayﬁ rhetiRyibng Lhioriae. 6150 il d
Wi th St I'dsitBoldd\RIdn O BBREraRd mchBdbsibangdlc &id 111 ¥BBAMMOGLY Wealisaan@ he36 gm)
in dry DMbrmled piixtutd Stirteti tolidrmight @t abr tembbatutel Xhelrectiobraixii@aias Gtirted WitRr10% sadidn
stirred oicarbiohadg00hi) tohil/2 hbue BlEth@brgani. layAf waslevaporaied agl washed adimwitemnTreroggasic €
- he r eactlayanwasaisiopover Mgb0a rehdsolMentiegaporatat & giveri tile tangpoundcis wigtm (10120 gk MRLM*

)| ume of28di et hyl ether. The ether 31 EP 0318214 Bl extract was treated
as In Step a to provide a brown oil which was chromatographed on silica gel
(1200 gmEXMPEESY err] as eluent. Fractions containing the desired product

wer e conbi ned and evaporated in vacuo to pI’OVI de pure .

1- (2, 4- dlm&ﬁﬁ%ﬂmmmm%ﬁ&MMM# penten-1-ol as a

gum ( 33,529 Vsedlnth s slmc

1- (2", 8?5 o ?1 ?‘5‘8 "::Cé w )Zg.hipzé%?u %%t han

ol A SO' u ed WIt %C: an Tﬁéqor )
|tl

was cool e G‘gq| X&, Sikting "With 9
’%/ ¢hl Of,qopg,i r?uR 5% @:&h:ﬂoi r%tall @onEe@ﬁ bigd 11-8] ggﬁﬁ@ was

to warmup to roomterrperature and stirred overn| ght .

I ndi cat ed presence of some unreacted starting material so additional
m chl or ope¢dmpneapc acid (5 gm) was introduced and stirring continued for
anot her 5 hours. The reaction was treated according to the procedure of-
St ep asd ofpeiss-2AeDidhorgpdnylettaltydekBa(1et-imiamEh -wiriothiii furbrdGthgnd, msmamde.ulma;e used as
such in the next reaction. 15 f. ([err])-cis- and
([err])-traAselbtiog2f 1.28 g @0fnimele) oftheetitly cyropptimdedh FExamples39 (25t bf Wlqu yaszgeejéd to
- y1.) met hy@-§ ~Qaridi 038 it 8%mmble) P mathangsulieriybehlonde wasaddedrandtha do tormegireidura sieg g
i n\,,_f}Et hy| fen# heyss at §- 9)'C. (T mggﬂ'ldmg)wawomgervwwwac The residue was dissolved in 500 mL

40 CH2Clz2 and the so formed solution extracted with 250 mL of 5% agq. NaHCOj3 followed by 250 mL. of H20.

The organic phase was dried over MgSOs and concentrated to give 1.5 g the title compound as a gum,

M/e, M* 406.

EXAMPLE 41

45 _
()-cis-1-Acetyl-[4-[4-[[2-(2,4-dichlorophenyl)tetrahydro-2-[{1H-imidazol-1-yl)methyl]-5-furanyllmethoxy]-
phenyllpiperazine-

A suspension of 0.19 g (0.86 mmole) of 1-acetyl-4-(4'-hydroxyphenyl)piperazine and 0.023g (0.95

s0 mmole) of NaH in 10 mL of DMSO was stirred at room temperature for one hour. Added 0.328 g (0.8

mmole) of the titte compound of Example 40, dissolved in 10 ml of DMSO was added and the so formed

mixture stirred at 75°C for 3 hours. The reaction mixture was poured into 250 mL of CH2Cl2 and the so

formed solution was extracted with three 250 m! portions of H20. The organic phase was dried over MgSOs

and concentrated to a gum which was chromatographed on silica gel column eluting with 2% MeOH/CH.Cl»

56 containing 2 mL of conc. NH«OH per liter of solution to give 0.34 g of the title compound as a gum, M/e, M*
531.
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stirring p-toluene sulfonic acid (23.1 gm) and the so fornmed m xture
stirred for 72 hours. The m xture wpoe2hediW th saturated [err] (300 m),
brine (300 m) then dried (Na2SO4). Evaporation of the solvent in 20 vacuo
provided a virtually pure mxture of cis- and trans-isoners (35.5 gn). The
I sonmers weEXAMRLEARat ed on silica gel (5 kg) using 2% methanol in nethylene
chloride (containing 2 n1 conc. [err _per liter of soI utron) . as el uent.
Fractions $-1ri[21{24 panyetiahydrord onomethyli-gfuranyi-1 i82d®rer s of the

title corrpound ng od 10 8 mof the tgr S- |so
mp. 1ot} et o ?rh e bt i Lk o
EXAI\/PLE ampe 3 (1 g in D reac on ml ure was heated for inutes at 45°C and

(e s @ﬁ;‘l grwo prgt; %ﬂ“ % S Te ﬁ?ﬁ] 2

f urannmet ha jﬂ aet

() cis- 50 ? 2¢ gr'i I(HI é&PQﬁ‘d‘X Jrﬁecf @ & ﬁr&ﬁ W@ZQ s:La'II c)from ethyl
met hy|] ETR-TE Y s TNl givethel r&r d Rorb ! nﬁpv‘fb‘$-1§§30 EBfortd? a éﬁfsfs c. 338114

m (25 ”Hﬁéﬂ) o @Sﬁﬁ@m@b‘rqﬁl‘& ‘ehkeHi £165; nee48dded. The so for med

reactlon m xture was stirred at [err] for 3 hours. The pyri di ne was renoved
under hi ghexgveLE®Be resi due was dissolved in 500 nL of [err] and the so
formed gl ution was extracted with 250 nL of 5% NaHCO3 fol | owed by 250 nL
of [err]. [Epds-oli2 @ Dichpropbenyietahydifo-2-[iHk1e21-iazok1 ylbaukenamine
concentrated to give 7.19 g of the title conpound, Me, M 374. EXAMPLE 31
: ([err])cr S- 14‘{S¢Mf<{n2bf§§94lfmﬁtlﬂmmmmen§ﬂx mple 420 70mlg was | sgimr@tegwﬂapmzl@ratl-y
| ) met hyl ] - Bydrogempressprat Hons] in terpe 1' -0 5% £d/C !E'YStrfﬁqo & Ry P'-h) TR patalystias A
é‘tl Ispen sied nre@pvegl acHO, g_q;thg SPFFPHT‘ pon washed with methylene rrde and the combmed filtrates
1-Tret hyl et pypperae *&d EES QE @P%E??Fea%"r’mg?jm %";c ﬁ gmgf'"?&la
(60% oi | drhepré?dy W3 wage tﬁ—P dPo*B%WE“éﬁfB‘B’P%It & gervptafizsg fromy oty o
(19.3 mmol| & e title conpound of Exanple 30 dissolved in 50 m of
DVBO, was added therefn over 10 mn. The reaction 45 mxture was stirred
at [err]zsfor 3 hour s, |diaviestdl andysisoom t enped.4882r ¢ Hdus: t|Peh.Poyred t he
reaction m xture into|ICzbHz0M020)f.Hohweduipdse f C 488001 iHiR10: Th11538gdni ¢ phase was
extracted with three 1 Titer portions of H20, dried over anhydrous [err]
and concent r &h&tbmaihin§ hydrochiBrideTeht predictR uSsSwithéUt BHYBLrSN FLRIRGEbN Othé blop#adiotl&l |
&l yting s Ekambipdser r] containing 1 nb conc. [err] per liter of solution to
grve 6.3 g of solid which was treated with charcoal and recrystallized from
[err] to gEXAaMRLE2@ g of the title conpound so as a solid, mp. [err] Me,
M+ 498; theory 65.17%C, 6.88%, 14.08%N, 7.64%; found 64.96%C, 6.68%,
13. 93%N, 7 (piis-944-[IZHXARRIBrogRnHitranydBieitt-1 .2 Afinpzel-yimeshy!]-SHieranyimeteoxy] i-on
of 5.523g ¢RFagnenmo| e) of 1-benzoxy-4-hydroxy-2-butyne in 150 nL of [err]
was cooled to [err]. 14.4 g (43.5 ol e) of carbon tetrabromde and 12.6 ¢

(47.8 mol e) Agmixiure ctf)ﬁé'rgy] Hfirestin ppr@pomgsof;;zample 43, 1.58 gm di-(2-chloroethyl)amine hydrochlo-
ride and 1.2 g potassium carbonate in 60 mL of butoxyethanol was refluxed for 3 1/2 hours. The solvent

was removed in vacuo at 40-45°C, and the residue partitioned between ethyl acetate (300 mL) and water

40 (100 mL). The so formed. mixture was shaken and the two phases separated. The aqueous phase was
extracted again with ethyl acetate, the organic phase dried (Na2S04) and evaporated to dryness in vacuo.
Chromatography of the residue on silica gel (200 mL) using 4% methanol 0.1% NH.OH in methylene
chloride provided in some of the fractions pure fitle compound (180 mg). The title compound was
characterized as its N-acetyl and N-isopropyl derivatives.

\,

EXAMPLE 45

(£)-cis-3-[[[2-(2,4-Dichlorophenyl)tetrahydro-2-[(1H-1,2,4-triazol-1-yl)methyl]-5-furanyl] methoxylmethyl}-
pyridine

50
To a solution of (£)cis-isomer of the titte compound of Example 2 (0.820 g, 2.5 m.mole) in 25 mL dry
DMSO, NaH (0.161 g, .71 m.mole) was added. The mixture was stirred at room temperature for one hour.
Then 3-picolyl chioride hydrochloride (0.6 g, 3.6 m.mole) was added and the mixture was stirred at room
temperature overnight. The mixture was diluted with 300 mL CHz2Clz and the so formed solution washed
85 with water several times. The organic phase was dried over MgSOs. Evaporation of solvent gave gum which
upon silica gel chromatography, eluting with 2% MeOH/EtOAc/ containing 0.2 mL of NH.OH gave 0.251 g
of the title compound as gum, M/e, M*420
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EP O 318 214 Bl added thereto. The so fornmed m xture was stirred for 1 hour
at [err] and then 18 hours at roogp oFiBeifBYre. The reacti on m xture was
concentrated to about 50 ml and poured into 1 liter of petrol eumether, and
the so forned mxture was stirred for 15 min. The insoluble material and

t he petr oPWMPLE#SIer was concentrat ed to give an oil which was

chromat ographed on silica q eluting with petrol eumether to gtgl ve 5 7.90
g of the mwmtmmﬁﬂHdﬁm;pplﬁ-yﬂmethyl]-5-furanyl]methyl-5-n ropyridine
4-[4-(1-methyl et hyl)-1-pi era2|n 2but n-1-ol, benz at 1042 %213

mol e) of lT?rétsﬁly%ét%W' il 251 9 °'°3

thetltle °‘” tg'gﬁ, o

car bonat €% t'° %% 8 (‘?? °'°) rL §€j{ed The

DVE was ed} ixfure was s:rred a ro ul'e m urt od 500
It & ra

m. of er g{ on si ﬁ‘rom p vﬂﬁ'a

was separ n? origa/mbff %ﬂvﬁ?ga@@@ of th {RB c%pda ligS M .ﬂ”‘@ over

anhydrous err| and concentr to a gum The gum was chr omat ogr aphed on

silica gegxamlB4yng With 1% [err] containi ng 1 nmL of conc. [err] per liter
of solutionmto give 2.69 g of the title conmpound, Me, M+ 301. EXAMPLE 34
20 4-[ 45 (@E)ycigvpt-Nab-sidion,) 1-f[5-HBicmen 3yl 1-shelyiH H-pyrdzoi-y)ethalyl trhethylaf(2,£di60
(8. 95 mMoibephenyi)ctrbigydictiflrenyjastinaiund of Exanple 33 in 100 m of MeOH and 30
mL of 1 N NaCH was heated at reflux for 1 hour. The MeCH was renoved under
vacuum and fThe selufios ofthe @Pcis-isapasr dithe $tleicomenund of EX@@ple2 (0828 §. d mp.polerlS.Q Ddrl. of
r| ne. ThRMSQ.g¥ahi (0.034 s &1 warol®)eyas rdded (Tha meixtre waistigod pt rgmh eratyre[fer i ounnd
zenea athed atsglutisinab Sehigre-dghigomethd-3imethyled-phemwipyiarel (0-30f @, 1-Ra-m1wip) inESOOPEE 35

30 DMSO was added dropwise and the so formed mixture was stlrred at room temperature overnight. The

- Ci s 1 wz @Wé vish 2h} @r %ﬁ@ wf%\t'ﬁs 9s "ET T“& °f9raﬁ“%1 hape '1"93 ) e

thyI] Qﬁ%g ‘gop"g 5 %‘P%{iﬁ“}‘r
sol uti on ) pring. tl'f‘ 8 %)??i%"fmed 3’543 gum
m of ér A was added 98.4 ng of NaH (60% 0|I d| sper si on) and the
soforrred Mg‘_r was stirred for 30 mn. at room 35 tenperature. 1.00 g
(2.46 mMmot= he title conmpound of Exanple 3 was added and the so forned
moxture sgig8eeh Aok R othyctcd-{1h-1 zThadoeﬁ,%mW[__t__uT@Wd into

50 niL zpf portions o € organic

phase was diro@Golation lof B& (R)-6l Rbther [ofhé litleaBpdind sreEbrmié 2 (h.980 9,28 rfithdle) it 28 mddN Was
chr omat ogpRederlethyi3-w-dithényisgfiopropy)cerbodiinidd hydirotRior{den3.45 ¢ aBtrmintie) s ladodd afi
con. NH4 {blspénsion wey stiféd & alomtténtparatues o adew BihitestThaf pytidie (1.5 triLe18Bonymola)whs
M e, M+ 58filed bloweXAlyRifkor34setic acid (0.385 mi, 5 mmole). The pH of the reaction mixture was adjusted
() - ci s-as1- ftjode Pl 2-bfy 2ddinglyddtihendropwiveWhiletstiradzeh yadmaerpefatute, laftet aPout 1/ hpuy resiction
- yl') met hyinptuf-throedsintg la lclewrtshlatop] The clar mixtyre wisstipsdeicat yooinrienereraturaip Sne and
() - Ci s- 4- [ [ 2Aftgrifive haurss hybrexpirming prsastipride d9- mwmwvm pyriging (t |-) e adped.
The reaction mixture was stirred at room temperature over the weekend
&.«' The' mixture was diluted with 400 mL of CH2Cl> and the organic phase washed with water several
h 40 times. The organic phase was dried over MgSO,. Evaporation of solvent gave gum which upon silica gel
chromatography, eluting with methylene chloride/methanol/0.1 mi of NH; OH gave 0.520 g of isomer-1 and
0.190 of isomer-2 of the title compound, M/e, M+ 342.

EXAMPLE 49

(x)-cis-[2-(2,4-Dichlorophenyljtetrahydro-2-[(1H-1,2,4-triazol-1-yl)methyl]-5-furanyl] carbamate

To a solution of 750 mg (2.29 mmole) of (%) cis isomer of the title compound of Example 2, in 20 mL of
dry THF was added 0.5 mi (3.59 mmole) of triethylamine and cooled to 0-6 *C. 507 mg (2.51 mmole) of 4-
50 nitrophenyl chloroformate was added and the so formed reaction mixture stirred at 0-5°C for 18 hours. An
additional 0.5 mi (3.59 mmole) of triethylamine and 507 mg (2.51 mmole) of 4-nitrophenyl chloroformate
were added and the so formed mixture was stirred for 4 hours at 0-5°C. The insoluble triethylamine
hydrochloride was removed by filtration and NHs/MeOH was added dropwise until the pH of the mixture
was 8. The so formed residue was evaporated to dryness and was chromatographed on s|||ca gel, eluting

s5 with 1% MeOH/H: CCIz to give 574 mg of the title compound, M/e M* 372.
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45 yl ) met hyl ] - 5-furanyl ] net hoxy- 3, 6- d|nethylphenyl]nethyl]nDrphoI|ne To a
solution of 492 ng (1.78 mmole) a

2, 5-di et hyl - 4- (nDrphollnonethyl)pheno?whydrochlo- ri de nonohydrate and -

3, 6-di met hyl - 2- (nor phol i nonet hyl ) phenol hydrochl ori de nonohydrate in 10 niL
of DVBO waXAMRIES0342 ng (7.12 mmle) of NaH (50% di spersion) and the so
fmnmjmxtwevmsstwrijO t he mXUMeatromntammaUMeforSO

m nutes. 6@ 4-Biphidre tetrahy i ¢ 29y lme
tetrahydroﬂﬁﬂﬂﬂm2F+l 2,4-triazol -1- yl)nethyl]furannethanol met hanesul f onat e
(fron1Ewhane 3) mas added and the so f or med n1xture stlrred at err] for 5

500 Theﬂn;ar@ :*'iﬂr m‘) ohadE T Pt e Staporn o

0 n : ' '%!T?
and Congg:] r é'ﬁ’ %r g aﬂ ?%? glﬁet;gg vacugﬂsgﬂ resi egﬁse qg rFi‘n:tr::]-
el uting i fa’@:efdoyo' °f 8% ,,.Eg A pr 63 InloR ofaih %&uow?s] o ttlo
solutlontﬂo (g; Jgpbi )‘_&h 'le (0 osoclorop '5‘

t et rahydr o-
H 1, 2, 4-triggggbrelsyy! ) met hyl - 5- fur anyl ] net hoxy] - 2, 5- di nt hyl phenyl ] net hyl nor p

hollne M e ™ 532 and 280 ng of ()-cis

4-[[ 2- [ [+8- (3, ds-aLir4-113-@I4QiRARRheh}iRStraRabcH-101HA;2 4-tdzolh y?}méthﬂ]iﬁ-ﬁéﬁ\h]- Jnemt»}yuzg M | -
5-f ur anyl | methpiithédiphdiine- d1 met hyl phenyT [ met hyT mor phol 1 ne,

EP 0 318 2IZ BI EXAMPLE 37 1-(3'-Buten-1-yl)-I

(2, & - di chlToropieioy b 4-Betiatkkolti ink-tiazod-yilbhengl (pepitenaicorBing to Eufopsir Pajane Ap-
(2 4" - diplidafiopronTH288) y1.68-62 in( By DIISO €100 inl)ya added Maht (0(52B)5ARpr stihgTor$Arpiinetes, a

i dlazole Edutien gi (x)iclsis-EvhicoprophanyNetzahyiro 61113, 2¢-isas T Ametisi @) furanmethuedl hester )

was heat ed (382 ) &y ¢y dimetiwisiligride (50md wea addeq-ohe igagtion mixtuip Waschealed 10a15¢ and kept at

dryness. THis empqralyrpnéwhil stifingy for (\dQurehtter sedlings thej reastioneinyp #ae PURdJRtp methylenne

sol uti on waderigadHe andiihe W’Qﬁ&'? @pase dyaphed witty Sy 1Ly water- Th&rﬂ’“‘! ?/e'm"dmaase (S'F"?E't ed

'?L 0( gl Vi 15{:@”“‘%) % %ﬁgﬂg};ae ey E}f‘%atodgov e ervezm s(’T?quQﬁf q‘é?f%"l"ﬁl 6,pure T E‘gtle

-yl ) et hanoF°¥M" E’}"osﬁ of" Pt ound of Exanple 37 (11.88 g,
37.9 mol e hyl ene chloride (150 mL), was cooled solution to [err]
and m chl OWHpt?-Lbr%ggrzm c acid (13.14 g, 76.32 nmole) was added and the so

f% m:gl ;9?2 HB-4lal ffﬁn.aéfo%pﬂ,g&&raﬂ;dré Qé{q Mimni ﬁiﬁz%f—“gl&ethllg@fui:aﬂﬁﬁeih@ﬂ] Moyl €
l"".> PP q"l( 16; 8

organi c |-ayer nd vvashed with water. The organic | ayer was
dried over [eror& sitidn %9h-uarahyday&pﬂ4-ﬂxtaﬂﬁl4—9m.gd-mebmmt(bkbaaedcmmhmcb EWopaargum

(10.29 g), Piest, Apbicatdn 032§258) EO@EVEILilr dBODMSO (10 ml) was added with stiring NaH (0.12 g). After

() - ci s- 55 ( ZirdngDorciol naiiutys e sojtiont & (%) ais3e2,©Dibhi¢réphbhylfetratipdt@b-{(1H-1,2-4-triazol-1-y)methyl}-

-yl) net hyI P-fRarimethamingeéydaten(1.12'9) in dry dimethylsulfoxide (10 ml) was added. The reaction mixture was

heated to 70* for 1 hour. After cooling the mixture was poured into methylene chloride and extracted with

2x500 mi water. The methylene chloride phase was dried (MgSO:) and evaporated to dryness in vacuo to

X.« - provide the crude product. This was chromatographed on a silica gel column using methylene chlo-

40 ride/methanol (0.5%) as eluent. Some of the fractions provided the pure title compound (0.8 g) m/e, (M+ + 1)

522. :

EXAMPLE 53

45 Dimethyl 1-(4-chlorophenyl)-7-oxabicyclo{2.2.1] hepta-2,5-diene-2,3-dicarboxylate

. A mixture of 2-(4-chlorophenyl)furan (prepared according to A.W. Johnson, J. of Chem. Soc. 1946, p

895-99) (0.105 g), and dimethyl acetylenedicarboxylate (0.07 mL) in distilled water (0.25 mL) was placed in

a closed vial and subjected to ultrasonic vibration overnight. The reaction temperature at the end of the

50 reaction was between 40 and 50°C. After cooling the Diels-Alder adduct was isolated by extraction with

ethyl acetate. The ethyl acetate extract was dried (Na2S04) and evaporated to dryness in-vacuo to provide

almost pure product which was further purified by chromatography on silica gel using 5-10% acetone in n-

- hexane. The title compound (0.16 g) m.p. 84 * C was isolated from some of the combined fractions:PMR 8y -
(CDCls) : 3.7(s,3H), 3.84 (s,3H), 5.76 (d, 1H, J=1.2Hz), 7.58-7.29 (m, 5H).

&5
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A mxture of of the title conpound of Exanple 38 (10.0 g, 30.86 mmvol e) and
p-tol uenesul fonic acid (9.59 g, S5¥b §314B74 81 i n nethylene chloride (150 n)-
was stirred overnight. The reaction m xture was washed with 5% aq. sodi um
bicarbonate (100 m) and water. The organi c phase was dried over [err] and
evapor at eEKAMBLEIsS4/ness to gi ve a gum whi ch upon chronmat ography on a silica
gel colum, eluting with 30 chl orof ornf 1. 5% net hanol gave the title
conpound Ripethy! t{4yehioriphanpli7-e@bity¢io[2@. 17 Nept-grenerP 3dicafboxyale M e, M+ 328. EXAMPLE
40 35 ()-cis-5-(2,4-Dichlorophenyl)tetrahydro-5-[(1 Himdazol-1

-yl) rreﬁh | g@«rfiwomnh@wﬂmd?s ghmdmﬂyhﬁqearhmd@amw Lﬂ P! dpre sublierted to Biets-

nol ) ofAlqenEeagtion ingvatep AAG IMLES Sesabed:ip, F@"‘BQ 5|3nTh25°sH'f'"9cﬂd y3s flisselvegqd Et965| ed
to [err] hﬁ?d“'ba'gé‘ngegﬁe%g’ehﬁff‘:%p'@?“ @39 °"‘(,t "5% % and
the so faREe ITsirme Lipmuch ggfﬂmﬁ L F‘r o1 % o :gel
renove di \ d
ot i SR e S o e P T

250 mL of(s ﬁi g .,(d % s" ¥d “over n concentrat ed to
give 1.5 7 thet e co und um Me, M+ 406 EXAI\/PLE 41 45

([err])-gﬁﬁwi_[_@gtyl [ 4- [4 [[2- (2 4 di chl orophenyl )tetrahydro-2-[(1

Him daz nmet hyl ] - 5-furanyl ] net hoxy] - phenyl ] pi perazi ne- A

suspensi qp @fo-@-ChiBropheliicthyaidR2lsirarelicarboxylic acid

1- acetyl -4-74 -hydroxyphenyl) pi perazine and 0.023g (0.95 50 mvle) of NaH

in 10 nL ofj) Rébionas tistdimetigt esdr flomoErainpiase (2y) in wtrdhpdroforare (1A only wasArkdied wadh 328
(0. 8 nmolagyeousf sotiitve hiydriviide (C28MppAITSCMIDEt rbota tepperatdi@, After stivinb Jor A8 hoursl GherpH obf

was adhdesblutiord was edjestedf withnedceniratedu hydirogkipricr asid tat equalrd pndf the aguegusiphase The

reacti on miexttagted wiltoathybasgiated33@¢ . Ths Gorpktined prohniq exjrach wep driad(NgzSGe bandheverargedit i on

was . ext r actegryness in-vacup deproviy afrovnish BP'UH% P"GQ’UCHZ@ gIMphichgyag ypfd@s ﬁPP&S'é‘hMQ’“

dri ed over sferr] and concentrated to a I ch vvas ch omat o%ra on

silica gel (BdYssivionetf e ﬁ’fgd“% 9 §top 41 %’rq) n 'Bﬁha(‘,’?}n?"éﬁ ‘E

per |i®er &F°’§o‘1’ﬂ§tﬂaﬁ?" tt'B P\F'Es gfiree “‘B ”{“Hépf §C° urg
WV 531. 34 9’(095-’E ure, u t| ue colour d app are

. tlrre for 1 hour
110 R z%ﬁr %?%’E % ;;vz el

eous N Sofiflghin réQEEI
adged por t 'ne G té%m et mget;e, s@mq oy nfoepl ber). T g 09)

. DVF|( Cooluffiid b Brdudht Y Myecamas DRRbEs sf\lﬂél aﬁ@thmaauealﬁsph 2 oo

WaS then a' .tmetﬁd ab&até @R1s rﬁlPTﬁé)&mofn@Jm nRlehiFRt wab-dfibt] (NESOfH-anl waa&}a&mn@cu6510
nMg) was adqegield ihelfite tdoMpdindt8sl a ik ySiRw! A& S5 G). PMAT £(COBR): 2125 @G HR 2. 76BN
t enper at ur gm,1Ma48s 4Ay0.31rk52 WadH) Cne Qifiel bdmpoadOee usddtn the et Gedctivh WetBout further

35 purification.

EXAMPLE 56

&v (x)-cis-Dimethyl-2-(4-chlorophenyi)tetrahydro-2,5-furandicarboxylate

A solution of the title compound from Example 55 (1.35 g) in methanol (50 ml) was treated with ethereal
diazomethane until yellow color persisted. The solution was carefully evaporated in-vacuo and the residue
was chromatographed over silica gel. Elution with 20% acstone in n-hexane gave in some of the fractions
pure title compound (1.09 g) as a light yellow oil. PMR (CDCls) 5y: 2.1-2.3 (n,3H), 2.8-3 (m,1H), 3.73 (s,3H),

45 3.76 (s,3H), 4.75 (t,1H), 7.28-7.46 (m,4H).

EXAMPLE 57

{£)-cis-2-(4-Chlorophenyl)tetrahydro-2,5-furandimethanol

50

' To a stitrred suspension of lithium aluminium hydride (0.31 g) in dry EtzO (40 ml) was added the

dimethyl ester (1 g) from Example 56 in dry ether (20 ml) with cooling (ice bath). After stirring for 4 hours at

room temperature the reaction was treated by successive addition of water (0.32 g), 15% NaOH (0.32 g)

and water (1 g). After an additional 20 minutes, a granular precipitate separated which was removed by

55 filtration and washed with EtOAc (50 mi) and methylene chloride (50 mi). The combined filiraies and
washings were dried (Na28Os) and evaporated in-vacuo to provide the title compound (0.78 g) as a
crystalline solid m.p. 85-87*C. PMR 5,(CDCla): 1 8215 (m ,2H), 2.23-2.63 (m,2H), 3.6-3.7 (m,2H), 3.87-3.94
(m,2H), 4.18-4.3 (m,1H), 7.31-7.37 (m,4H).
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m xture was extracted with ethyl acetate (100 Ml x 2). The ethyl acetate
extracts were washed once with 10 gpatzig2i14Bied [err] and evaporated to
dryness to provide a solid which was recrystallized from et hyl

acetate/ n-hexanes to give the title conmpound (670 ng), mp. [err].

El enent al BEXAMRLES8: C 53.31; H, 3.88; N, 12.40; [err] requires: C, 53.46;
H, 4.05; N, 12.46. EXAI\/PLE 43 15

()-cis-4- [1(_2,%41:%2{ lelahydro-p

-yl)neth h on of 3 8 g of the title
conpoun

2 enat h ker., at
t% te comp unzl *]Xgi d?y treg @ 'ﬁ\Na@I
vt ogen pa Ay & esss:,,f i d“ﬁm féze b
Lor 7 hour g "f L»Z E!rof‘é-% }fg o, Shtion
sol ution &h F‘at Shataifo bl'ii Hlﬁa@%hen added
evapor awdaﬁdqh meswzs ﬁraasw.&h@ AdBx50 nfh). PheBRAL O A exach wamedl
(3.7 9). %\% r&XEH Q%Fyfnéerh kuolth br%v.wtﬂéip»eaucmsa @RIN6SY duaf] ithvas AREEE Icarwnakeg
salt with eb nELC fietesT ehnt tﬁi@ﬁ)maﬁg’:léd% &86nd ih A¥eRhd1M elBAEThel tad MbBEIARMLrs 25
El ement al @618 ksyiSied by extraction of twa el Separateltibghddt®ith ETONc.1 1. 31; [err] requires:
C 48.80; H, 4ndQsss poldr %i2038g)T bemponsmtiwas 1) &iy2H4enbiotophienglgetraididto-Sel(pbehyintotiomey
used W tfiombthgRafufanmétieacl. puri fication in the preparati on of 30 Exanple 44.
EXANMPLE 44  PMR §4(DMSO): 1.75 (m,2H), 1.9 (m,1H), 2.3 (m,1H), 3.4 (m,2H), 3.5 (m,2H), 4.1 (m,1H), 4.55 (s,2H),
([err])-ci 479, ¥H),[728-7@XMAHL chl or ophenyl2 tetrahydro-2-[(1H 1,2, 4-triazol -1-
- yl) et hyl ] - 5-The mfsu_};ﬂ:eﬂlﬁ%m} commeﬁy«af *B%‘HWPQE'I‘%@ a'M"S?tZ’t'JfPB"'U\'“E’Q’mW)'gm

f thetitl"ethﬂ pRethagel. Ex (2- chloroeth@

M{ochl% r i PR N&%‘Z‘Aj“%gﬁ@swm @épl%h %@W%W il ﬁ?ﬁl G&%ﬁl‘ﬁﬁ”’ms
uxed f &F5 VDT FIPRENMhe sol vent was rempved in vacuo at [err], and

t he resi dumﬁ%‘gg oned between ethyl acetate (300 ni) and water 40 (100

m.). The s m xture was shaken and the two phases separated. The

gquegu? hase NP0 L EihR% argg;@atgrganl c phase
rie gg'%laﬂ%—ev—apv

Crromatogr aphy of the
residue on sighl GRcAffe of BAH B‘shv)défom Mﬂcaﬁtahadwal R gy B 5-12, 4 oGRS
chloride pmﬁhﬂg chRIRPREAN, Johor, (6l R, S5, G014, tg | sa5@0)TWaY. Bubstituk$tD R ) (4-
The title eQémhEMiubRSTHS Hl ssipBind2fe obtEindd &5 ACretiting bolid . B8-7 5@ PMIR\SL(CDels):

Glypl vat iy €3.7(s4R), BEAYBH-546(d,1H), J=1.2Hz), 7.29-7.58 (m,5H).
()-cis-3-[[]2- (2 4-Di chl orophenyl )tetrahydro-2-[ (1H1, 2,4-triazol -

-yl) met hyl Exampuireany| | nmet hoxy] met hyl]- pyridine 50 To a sol ution of

()cis- |soner of the t|tIe corrpound of Exarrple 2 (0.820 g, 2.5 mnole) in 25
Dimelty 3-dich @ plpR 2 1-hept2-engdSrdlicarberylalei xt ure was stirred

at room3§errperature for one hour. Then 3-picolyl chloride hydrochl oride

(0.6 g, 3. rﬁhﬁﬁ?'%9°'ﬂna%"d&tﬁ(§éﬂmpé9n§? Yascparipllyt reduged,pyer Adamys, Rigjn W‘m""g to

t enper at ur &eRIePHHe At Example SA;tg prgvide tig ditigypqmppwny ofithis,Bxemple 8 2gnsEfine 9l The

SO,\ formed gm%tFll %.chglas)h eg5-1 .78 (m,1H), 2.1-2.29 (m,2H), 2.3-2.45 (m,1H), 3.66 (s,3H), 3.8 (s,3H), 7.36

w4 (d,1H,J=4.4 Hz), 7.27 (q,1H), 7.41 (d,1H,J =2.2Hz), 7.56 (d,1H,J =9Hz).

EXAMPLE 61

(t)-cis-2-(2,4»DichIorophenyl)tetrahydro-2,5-furandicarboxylic acid

The title compound of Example 60 was treated according to the procedures of Example 55 to provide
the title compound of this Example which was used without further purification in Example 62.

EXAMPLE 62
50 _
{+)-cis-Dimethyl-2-(2,4-dichlorophenyl)tetrahydro-2,5-furandicarboxylate

This was prepared from the above diacid of Example 61 according to the procedure of Example 56.
The title compound was obtained as a low melting solid by chromatography over silica gel using as an
s5 eluent: 20% acetone in n-hexane.
PMR 54(CDCls): 1.96 (m,1H), 2.35 (m,2H), 3.27 (m,1H), 3.71 (s,3H), 3.75 (s,3H), 4.77 (1,1H), 7.25-7.69
(m,3H).
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55 wth water several times. The organic phase was dried over MySO4.
Evaporati on of solvent gave gum wep@sigResssi | i ca gel chromat ography,
eluting with 2% MeOH Et OAc/ containing 0.2 nL of [err] gave 0.251 g of the
title conpound as gum M e, Mr420 35 - EP 0 318 214 Bl EXAMPLE 46
()-cis-2-P{AMPLR63- Di chl or ophenyl )tetrahydro-2-[(1H 1,2, 4-triazol -1
-yl)met hyl ] -5-furanyl ] nethyl -5-nitropyridine 5 To a solution of
([err]) - ci sPiepasstien ofsbmpdyads df the dorméapound of Exanple 2 (1.969 g, 6 m nol e)
in 25 mM dry DMSO, NaH (0.158 g, 6.6 mnole) was added at [err] to [err].
The m ®¥ture was stirred at roomtenperature_for 1-hr. A solution of
2-chloro-5-nitro pyridine (1.189 g, 7,0 le) in 25 mM dry DVBO was added
dropwise at [err] to [err]. The m xtdre S reed @&t room tenperature
overnight. The mixture was Al ut 00 M Et®Ac and washed with
saturated NaCl solution several tines,, K The Q-Tigqni c phase was dried 10 over
MySOH4. °Evapor ation of solvent gave gucr#:\m'i- n silica gel
chromat ography, eluting with met hyI'e&e Cehlf)fvh e/ met hanol 0.5% (v/v) gave
2.3 g of the title conmpound as solid, e, 451. EXAMPLE 47 15
([err])-cis-1 H1,2, 4-Triazol e,
1-[[ 5- 4 (PreQiné eénspodnds®f Bémplds 58141a)62 areHroRtsd Zaatordhndsl Wit el Whockdures outlined in the
met hyl ] - 2ioke? pértiéh 6 [Schenraap ok Lormioims welhe abbvé tormumryalinteAdy. R, 2 Cadefitdduski on
of the ()intieTablsbstlaw of the title conpound of Exanple 2 (0.328 g, 1 mnole)
in 5.0 M dry DMSO, NaH (0.0264 g, 1.1 mnole) was added. The m xture was
z\tirred at roomtenperature for 1 hour. 20 Then a solution of

chl opo- 4- 88l or onet hyl - 3- ikt hyl - 1- pRenyl pyrazolQ(0.301 g, 1.25 mnole) in
5.0 n dry DVBO was added dropwi se and the so fornmed mixture was stirred at

room t enper at verni ght.  The m xtyre was diluted wt 0 nr] and
was washed \?\n#%"e 0 sever-alc'{i mes. T'He organic p%eﬂuﬂm@[r@ém,
Evaporati on of solvent gave gum whi ch upon silica gel cwat ogr aphy,
elutin® with nathyl ene chl cHi de/ met hganol 1% (v/v) conjaining 0.1 nL of
[err] gave the title conpound as a gum 25 0.427 g, Me, Mt 533. EXAMPLE 48
()-cis-5-(2, 4-Dichl orophenyl )tetrahydro-5-[(1 H1,2-4-triazol-1
-yl)met hyl ] - 2- fur ancar boxal@gghyde, opgnme 30 To a solufion of the ()-cis
Bsézgrrerspf the title conpound of Exar'rpl3e 2 (0.984 g, 3 mnole) in 25 m dry
O 1-ethyl -3-(3-di net hyl am nopropyl ) carbodi i m de hydrochl oride (3.45 g,
18 m nol e) was added and the suspension was stirred at roomtenperature for
a few mnutes. Then pyridine (1.5 nL, 18.6 mnole) was added foll owed by
trifluoroacetic acid (0.385 mM, 5 mmole). The pH of the reaction m xture
was adpuisted 35 above pH 7 by addi ng pyridine dropwi se. Wile stirred at
roomtenperature, after about 1/2 hour reaction mixture turned into a clear
solution. The clear m xture was stirred at roomtenperature for 5 hours.

50
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After five hours, hydroxylam ne hydrochloride (0.521 g, 7.5 mnole) and
pyridine (1 nmL) were added. The regmo 88 aggure was stirred at room
tenperature over the weekend. The m xture was diluted with 400 nL of [err]
and the organi c phase washed with water several 40 tines. The organi c phase
was dried over [err]. Evaporation of solvent gave gum whi ch upon silica gel
chromat ogr aphyae el uti ng wi t hynet hyl erﬁchl oride/grethanol /0.1 m of [err]
gave 0.520 g of~isoner-1 and™0. 190 of—+soner-2 of the title conmpound, M e,
M+ 342. EXAMPLE 49 45 )
()-cis-[2-(2, 4-Di &hl orophenyN)tetrahyltro-2-[ (1H 1,2, 2-triazol -1-yl)nmethyl]-
5-furanyl] carbamate To a solution of 750 ng (2.29 mmle) of (+) i s isoner

of the title c of Exapple 2, in 20 nlL of T dded .5 n
(3.59 Mol e) ﬁ?‘?fz@%ﬁﬂ am ngand coo‘Ped to [er r#@%(%gs I of
4- 50 nj,trophenyl chloroformate was added and the so forned r egetMon
m xture stirred aw 0-5 *C fogg 18 hours. An additional 0.5 nl " (3.59 mmol e)
of triethylam ne and 507 ng (2.51 nmole) of 4-nitrophenyl chloroformte
wer e added and the so fornmed mxture was stirred for 4 hours at 0-5 C. The
insoluble triethylfanm ne hydr€#hl ori deCyas renoved by filtration and [err]
was added dropw se until the pH of the m xture was 8. The so forned residue
was evaporated to,dryness ang was chrpmat ographed on,silica gel, eluting 55
with 1% [err] to give 574 of the title conpound, Me M+ 372. 36 EP O
318 214 Bl EXAMPLE 50 ([err])
' gls-4-[[2-(2, Vi I%T_Eggsgrgpheny- tetrahydro-2-[(1H 1, triazol-1-yl)nethyl]-

f ur any®] methglﬂ =28%4di met hyl norphdline 5 A mi of the title conpound
ofx‘ExarrpI e 3 (0.56 g), 2,6-dinmethylmorpholine (0.8 @) and triethylam ne
(0.28 g) was reflwxed in tolyene (20 gi) for 4 days. The reaction mxture
was evaporated to dryness in vacuo and the residue extracted into nethyl ene
chl ori deé5 After washing with water, the nethylene chloride extract was
dried [err] and evaporated t®w drynessHgn vacuo. The®residue so obtained
was chromatog- 10 raphed over silica gel (using [err] MeOH as eluent) to
provide in some of the fractions the title conmpound (238 ngs), as a gum
me, M+ 424. EXAMPLE 51 15 N() - "
iS-4-[[#4-[[2-(2, 4-D chl orophenyl)tetrahydro-2-[(1

1,2,4-triazol-,layl 3 hyl ] gS-furanyk] net hoxy] plasg
met hyl ] t hi ormr%h%???\&éﬁgo 2 sol ution o* ,}Ek:-ca:-C(cnah
4- (tetrahydro-4H 1, 4-t hi azi n-4-yl ) phenol (prepared according to European
Pat ent Ap- plicatfon 0173258fH(1.69 ¢y in dry DMSO (200 m ) was added NaH
(0.525 g¥. After stirring for 30 mnutes, a :

" N CZHS »
'\’.j © " CH " "
4-CIC¢H, N H ‘S‘Cs“4"< — ,,l
45 " Gl ) »
" N C 3"!1 "
50
" ai [ ] "

55
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20 solution of ([err]) _ '

Cci s-5-(2,4-dichl orophenyl)tetrahyepo-338p{4Bi 1, 2, 4-tri azol -1-yl)methyl]-2-fu
ranmet hanol nesylate (3.52 g) in dry dinmethylsul foxide (50 m) was added.
The reaction m xture was heated to 75 and kept at this tenperature (while
stirring)EAMPLESHour . After cooling, the reaction mxture was poured into
nmet hyl ene chl oride (1L) and .the organi c phase washed with 3x1L water. The
met hyl ene cReBYFUGROHFPRONIRY NP ®WE [ er 1] and evaporated to dryness in-vacuo
to provide a gum whi ch was chromat ographed on a silica gel 25 col um.

El ution with met hyl ene chl ori de/ met ha®gol (0.5% gave in sonme of the
fractions the pure title fonpou as nsiﬂ-'\d, mp. [err], nle,
M 506. EXAMPLE 52 30 ()-4&is-4. Wi eny-Jr et r ahydr o
-2-[(1H1,2,4-triazol -1 nyl ] oxyy=bhenyl ] -

met hyl }4 hi onor phol i n

-5-fur

, % ol ution of :
4-(tetrahydro-4H 1, 4-thi azin-4-y ~4¢ diNdxi de) phenol (prepared according to
Eur opean Patent Application 0173258) WX¥2 g) in dry DMSO (10 m) was added
with stirring NaH (0.12 g). After 35 stirring for 30 m nutes, a solution
of ([err]wheminsz 5- (2, 4- Di chl orophenyl)tetrahydro-5-[(1H 1, 2-4-triazol -1
-yl ) metéhyl ] - 2-furannet hanol nesylate (1.11 g) in dry dinethylsul foxide (10
m ) was added. The raggion 'm xture was -%ed to [err] for 1 hour. After

W

cooling the m xture e chloride and extracted with

SoQured into nmeth
2x500 m water. Thg_{tl Qﬁ'&{ﬂ ori de s dri r] and evaporated
.0 dryness in vacud wQ yovijue ihe,cr \Y tey Thi «hromat ogr aphed

sflica gel colum usiffiQ@et hyl’ene chlo- 40 "ride/ nethanol (0.5% as
el uent. Sone of the fractiq.pgs_provi ded the pure title conpound (0.8 g) nie,
(M+ + 1) 522. EXAMPLE 53 45 ° Di et hyl o - _
1- (4-chl orophenyl) - 7- ogabi cycl o] Z2=241] hept a-,é’,%- di el@ﬂg, 3-di carboxyl ate A
m xt ur g, of 2-(4-chl Q_|;<'ph nyl) fean re,oar‘é'd‘acc,‘émﬁ'ﬂg to AW Johnson, J.
of Chem Soc: 1946, p 89%-39) (0.8 g)? and \FMet hyMoua:CH -
acetyl enedi carboxylate (0.07 Wa.e n distilled water (0.25 n13_) .was placed in
a closed vial and subjected to2ul trasoni c vibration overni ght. The reaction
tenperature at the end of the so reaction was between 40 and 50 C. After
€09l i ngy t he ThY ethriing’Nnateral @HH) prepurds ini &odrddnexdwibiythe wioteaiode| o ExamiplelH4cit ligdted in
acet at e. ach@daatdyith the ptoeddereaxt USB@14564805 (chiumpsl 5[te16) jto pradlice vamwoats ofl the @bove
dryness ifermugcuo to -provi de al nost pure product which was further purified
by chronmat ography on silica gel using 5-10% acetone in n- hexane. The title
conpound EXAMPRLEES mp. [err] was isolated fromsone of the conbined
fractiés: PVR [err] [err] 3.7(s,3H), 3.84 (s,3H), 5.76 (d, 1H J =1.2Hz),
7.58-7.29 ( Rierapion oGpmpounds of s foymyles 214 B1 EXAMPLE 54 Di net hyl 1
- (4-chl orophenyl ) - 7-oxabi cycl o[ 2. 2. 1] hept - 2- ene- 2, 3-di car boxyl at e

. H
&,, 40

Oz

~ wherein Z is as defined in Example 64
§0 The procedure of Example 25 is followed except that an equivalent quantity of p-nitrobenzenethiol is
substituted for 4-(1H-1,2,4~triazol-1-yl) thiophenol. The product so formed is reduced in accordance with the
procedure of Example 43 and the so-formed product is converted into the corresponding piperazine
derivatives by the procedure of Example 44. The so-formed product is converted into the title compounds in
accordance with the procedure of USP 4,456,605.
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5 2- (4-Chl orophenyl furan (2.3 g) and di methyl acetyl enedi carboxyl ate
(1.54 m) were subjected to Diels- gplgigigg@tion in water (5.48 m) as
described in Exanple 53. The resulting adduct was dissolved in Et OAc (140
m ) and hydrogenated over Adam s platinumcatalyst (100 ng) at room

t enper at ur EXAMRLE®BnDSspheri c pressure. The uptake of one equival ent of H2
required about 3 hours. The catal yst was renoved by filtration and the

sol vent r enp\Pepaiaipnpheempounds ghtbgfodiaa gunmy product whi ch was

chromat ogr aphed over silica gel 10 colum. Elution of colum with 10%
acetone 9 n n-hexane gave fractions containing the pure title conpound (3.25
. g) as colorless crystals:mp. [err]; [err]: 1. 55 1 T (n 1H) 2-2.3
(m3H), 3.62 (s,3H), 3.7%€L(s,3 7 (d, 1H , 1.3-7.44
(m4H). EXAMPLE 55 15 ()
ci s-2-(4;Chl orophenyl)

, 5-fur%‘r13‘r car Nei ("Z A sol ution
of the dinethyl ester Le 54(2 |ntetrahydro uran (13 m) was
treated with aqueo Lsodirom hydr m 0.73 m) at room
tenperature. After stirring for 18 hou’?‘s.,. he pH of 20 t he sol ution was
adjusted with concentrated hydrochloricacid to equal 2 and the aqueous
phase extracted with ethyl acetate (3x20 m ). The conbi ned organi c extract
was dried [ erwnbreini®is es/dfitbdai B@mple 64r yness i n-vacuo to provide a browni sh
gunmy pr oductThé litié3 donmgppundiuf Ehanvaies46Lis eatiucesl ts theltorespénidiag mmind cerbimpnd i dcgordance
sol uti on ofiti the ppcatiwodf Esdmpist 480 The fofforBigd gloduch isrmetviedaticihto tHeanorrdspgniiing. pip&@zinel )
s cool ed conpopst in] acc@dance willy thaeproeadurg o Exathpieh44o Thyh se-feimedspiparazinel cambayed isn
tii| f @ meenvested into the Yilercamppuedstin ascordanegyvithiihe froaedire oftUSH 4.466@%ss ozone).
Argon was bulibs gimile faskienggempenads d etfordWani xt ure until the bl ue col our
di sappeared. Dimethyl sulfide (0.6 m) was then added. The reaction mxture
was stirred at [err] for 1 hour andsfinally at roomtenperature for 1 hour.
After evaporation of the sol acuo, the residue was treated with 40%

aqueous RaOH (2 m) and 30% 1.6 rr1) whi | i ng—R, i ce-salt bath.
aC:}entenne-r- ure and
th coollng |ceb t h&<p¥ o he sol ution

The reaction 30 A XL ur

stirred for about 1 otir s

was brought to 2 by cautio dditi of 6NHCI and the aqueous phase
xtracteg with ethyl acetate @>Q”/ ﬁ The conbi ned organi c extract was
dried (Na2 804) and evaporated in-wgem to yield the title conpound as a
light yellow gum (1.35 g). PMR [err] 2.1-2.5 (m1H), 2.75-2.87 (m1H), 4.82
(t,1H), 7.31-7.52 (m4H). The title conpound was used in the next reaction
W t hout f uwhérein ABB phenypsubstitutetictlyi oné or daoté\bPhalo, biSo, cyano, lower alkyl, lower alkoxy or perhalo

() - ci s- Bb mgbvepbikyd-ahd ACB. @ YO Rl 3 e ragehdetined-a8 hBreihaboweniitdRari) oot Wdidxe) Wéy be
sol uti on ofmaddby sibstiteting dhrepappredrister gartinxmateriablob te (stert®gd myjerial ruserbin Hexarople (45 and )
"~ was treat ethetqaiten using the rrededute of AISRA4EHMS. unti | yel | ow col or persisted. The
solution was carefully evaporated in-vacuo and the residue was

chy gmat ogr EXMMBLERTer silica gel. Elution with 20% acetone in n-hexane gave
in sonme Bf the fractlons it|e conpound (1.09 g) as a light yellow

oi l . PNR["M°' - pyidingl 3 (m 1 H), 3.73 (s,3H), 45 3.76

( S, 3H) ! ?Et‘g}l H-H_Q\éthy?ethyg 1-p|per§z|r(yligarbo|_9ylate

45 A solution of ethyl. 1-piperazinylcarboxylate (25.0 mL, 0.171 mole) and acetone (37.7 mL, 0.513 mole) in
methanol (MeOH) (500 mL) was cooled to 0-5°C. Sodium cyanoborohydride (10.7 g., 0.171 mole) was
added in two portions. The so-formed mixture was stirred at 0-5°C for 8 hours while maintaining the pH at
4-8 by dropwise addition of 6N HCI. The temperature of the reaction mixture was allowed to slowly rise to
RT overnight. The reaction mixture was evaporated in vacuo to provide a residue which was dissolved in

s0 Ha2CClz (500 mL) and 5% NaHCOs; (500 mL). The H2CCl2 layer was separated, washed with brine (500

' mL), dried over anhydrous MgSOQ4, and evaporated in vacuo. The so-formed residue was chromatographed
on silica gel, eluting with 1% MeOH/H.CClz (v/v) containing 1 mL of conc. NH+OH per liter of solution to
give 18.9 g of the title compound of Example 67(a) as a gum, M/e, M*201.

56 b) 1-(1-Methylethyl)piperazine dihydrochloride

A solution of the titte compound of Example 67(a) (18.9 g, 94.3 mmole) in conc. HCl (190 mL) was
heated at reflux overnight. The so-formed reaction mixture was evaported in vacuo; the remaining H.O was
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EXAMPLE 57 ()-cis-2-(4-Chl orophenyl)tetrahydro 2, 5-furandi net hanol 50 To a
stirred suspension of |ithium al OBid{avgl | de (0 31 g) indry [err] (40
m ) was added the di nethyl esteru%ﬁpl g) fromExanple 56 in dry ether (20 m)
with cooling (ice bath). -After stirring for. 4 hours at roomtenperature the
reacti on remxsved by &kentiogng withc atmelsto \athasul dabsi BOHD{3 we2s@mLy (o 8ie 955 gl FUNNATEH
(0.32 g) campbunbidExaniple gy(b) as'd guer ManMt28li t i onal 20 m nutes, a granul ar
precipitate separated WhICh was rem)ved by 55 filtration and washed with

Et CAc (56) K5Brg ‘ sthiylethyllpip The conbined filtrates and
washi ngs were drled [err] and evap orated I n-vacuo to prOV|de t he t|tIe

conpound ( OA Tty of ‘§° a §?“31’ of F?@'“E'BIGY‘B) ﬁf g Tl °'°) dibromnp V"d"le 3915
g% % IB q ifer :33'

|(_|)m 2|7_|) 3 12r méirate%yﬁfa_rgzl ??Ff hOU Cr}z (1s
L~ [ 1.5% laye aralo wh overa dous
o5 2 LR it s

6a vap in_vacuo -5
H/ ! gﬂﬁ?ﬁ'
met hyI]-%7 fsaé’%ji A Sol utlon o] ﬁe ?' e corrpoun o und %frr%anéple
(0.5 9g) in was treated with NaH (0.09 g; (60% dispersion in

oil). Af td;q @mtﬁ‘{;&-ﬁ-ﬁlgfﬂm) Qrﬂ&tﬁ%&tﬁ@i&}mﬁoom tenmperature the sol ution was

cool ed,i(i C ation o enzyl bromde (0.26 ml) in dry

tetr ahydr of ¥4 2Boiftidn &FlsddivhRmetBekilie NSDMRY YriaGefrom 2. T6e 620 rimolé)iinkia0H(1088I), ke owed

t 0 war m WjadédOdry O (10DMuR thdtitlé ConpdGhdsdr Exareib 67(ek (852 @h130.0 Vidviol), afdbcuptos isdige t hen

added 10 @nrlgl 30D minsleli Mhe safermex tnidtwd eds hWady dEvaic fof 3% QursyicholedTth RTC andbthaed

t OAC extinsaloble Wakgaales fiterel exffr Theafilichtec wasppoumd dnfo HeCQlr (riiteslsandrthey HeGie layer pedvi de

e, pr &dutacted vith db0ddix| teliter). JherH2GGl lres was) diedcavercenpysiraus Mofieu angl-evanersted ibn 4
pl at emcupl Thanse-fermsd) residienyas2civemetogiephed gnnsilisa (sl eiwtings ¥iths [1 e MPOH/HGE (b0

rmnobenzyqonfe't"m;i nLgé panc iNElegPH pas ditep of salulion 42 giveh5509 ofttiyfitie iceraropsd of Examele GI(f)

bands wi td§ amymale. Mi286.| ess pol ar (120 my) conponent was ()

ci s-2-(4-chl orophenyl te_trah dr o- 5- phenyl met hoxy) - 15

met hyl f5- 2 & e.v.a-;:u, r&pyridingl " 75 (i 2H) 1.9 (m1H), 2.3 (m1H), 3.4

(m2H), 3.5 . fridief 4?4 was fedtsB 21 -
(m2h. ﬁg *mf st %Ry o g%@ 5.8 el e her o e el &
dde op

ﬁq'shili“ % TR R o o
i Wi \
’ i[/? ng a3re du(anh% %cr?ﬁaﬂ(zga ﬂﬁr Me8H 4giteSs. &%‘) of tHe. S c&?ﬁﬁo&;’:tl?&
Ehe) S5 XQMR vz, M222,
EXAMPLE 68

35

{t)-cis ~ and (£)-trans-1-[4-[[2-(2,4-Difluorophenyl)-2-[(1H-1,2 4-triazol-1-yl-methyl]tetrahydro-4-furanyl}-
methoxy]phenyll-4-(1-methylethyl)piperazine _

g’_&- a) Ethy! 5-(2,4-difluorophenyl)tetrahydro-2-oxo-5[(1H-1,2,4-triazol-1-yl)methyl]-3-furancarboxylate

To a solution of diethyl malonate (6.4 mi, 42.2 mmole) in 50 mL of dry dimethyl sulfoxide (DMSO), NaH

(60% oil dispersion, 1.69 g, 42.2 mmole) was added. After stirring the so-formed mixture for 30 min. at RT,

1-[[2-(2,4-difluorophenyl)oxiranyljmethyl}-1-H-1,2,4-triazole (5.0 g, 21.1 mmole) (described in patent GB

2009818 A) was added and the mixture stirred overnight at 50°C. Upon cooling to RT, the mixture was

4 poured into 500 mL ethyl acetate (EtOAc) and 500 mL of brine. The organic layer was separated, washed

with 500 mL of brine, dried over anhydrous MgSQs, and evaporated in vacuo to provide a residue. The

_ residue was chromatographed on smca gel, eluting with 50% EtOAc to give 5.1 g of the title compound as a
gum, M/e M*352.

50 b) 4-(2,4-Difluorophenyl)-2-(hydroxymethyl)-5-(1H-1,2,4-triazol-1-yl)-1,4-pentanediol

The title compound of Example 68(a) (4.8 g, 13.6 mmole) and lithium chloride (.96 g, 27.2 ml) were
dissolved in abs. EtOH (250 mL) and cooled to 0-5°C. Sodium borohydride (1.03 g, 27.2 mmole) was
added to the solution and the reaction mixture was stirred overnight and the temperature of the mixture

55 slowly was allowed to rise to RT. Water (10 mL) was added thereto and the so-formed mixture was stirred
for 30 min. at RT. The mixture was evaporated in vacuo to give a residue containing the titte compound, of
Example 68(b), as a gum M/e, M*314.



25 Dinethyl 1-(2,4-Di chlorophenyl)-7-oxabicyclo[2.2.1)

hept a- 2, 5- di ene- 2, 3-di car boxyl at e Epeg gigosady € of Exanple 53 was fol | owed
except an equivalent quantity of 2-(2,4-dichlorophenyl)furan (prepared
according to AW Johnson, J. of Chem Soc., 1946, p 895-99) was

subst i t ut ed) §-(8y-Difiuprgphe; H) 2idrtipaol-1 7 hmethyil}iSterer ind was obtai ned .
as a crystalline solid mp. [err]; PMR [err]: 30 3.7(s,3H), 3.84 (s, 3H),
5.76 (d,1 H), Thy residugyirpm Exarpmie #8(0)gv. a¢ #ssnifed 'EMIVPLEU‘BGLDHMOHW (100 mL). The so-
1- (2, 4-di cmf@?%mﬁ@fwwas hratwetupfé*yem@t zﬂdﬂlemmmﬂ%ﬁewza"s -cance BHAL yascadded3 5

The titl® é'b‘l‘rf_ll'lﬁ m avrap,adaqe &g reastign ’NSF&’FH“@S Waqt?%um
cat al yst adth iy d e e § ?P@T coxert aahylgfoawnﬁg:t 3 Egclln
d | wi 2
(1:0215)0l1H178 gon }rl_ﬁ‘g g%@i I1?]er o?sgjgrgo %e :Ffe é:%:@hg ), as
(s, 3H), (d, J =4.4 Hz), 7.27 (q,1H), 7 41 (d 1H J =2.2Hz), 7.56

-3-furanmethanol,

(d, 1H,J -9

([err])-ci ??2_(_2_4_”(24@%%5@ id 45
The title conmguiislcdripolrddMBlampRGaiepa eé@e@éueﬂmaa%e Qisitiboli ¢ wz;iaw@sdw ¢/ Of
Exanpl e 55 sbitioR wa¥ tdbd td16-5t ¢, irhetaRida DAY RAlorde (B1ink, F78AMiiAbIS) Wi lafided \WPetd I§athe
W t hout & undiieé was!stirkd @ard. @N0-5 1C. BTK& FgattRdn Grixturd=¥aS\&apordied! i Qacuo to provide a residue
([err]) - ci which nis bigsoivad (n2tZbCHi (@30 ML)04nb e/ NG I (600 yhtl). Thé? plgaridlilagen as 36garuied) at
e Thi s was washe¢ aittelstiné (S0mL), kidedodyenvaphydivons MJS@f anEEmapprhted i Mvaco eoogivebi 288 gtobthb kil
procedur e obémpedachqsEganipl, 68(Ah@s & purh MecHMTsund was obt ai ned as a |l ow nelting
i(:l;d by chromat ography over sili cDaf| gel u5| n[g a52 an 55 el uelnt 20% acet one
| ; afk ‘ ) . " a o)

5 (s, BHEMML‘LE&,‘MM(mBI—D 39  EP o 318 214 Bl EXAMPLE

trahydro-5-[(1H-1,2 4-triazol- -yl)meth I ethangsulfonate .

63 Preparation of co oundso theforrrula e T | 15 Thetltle

conpounds %hﬁsfgﬁ ﬂ('f‘ lethylip lperrag %) mL of dry
p][ OCﬁdurzgS t| a,u n, a om tlt m pl '@éﬁﬁlﬁ (gm ?iﬁignﬂil]no:ae{)g
of the & OV dissol éﬁe in joa::nt['%if &ry gl\:%b a? Qc(g trg)s(i- orme?ﬁ: ?e stirred at 76°C for 1 hr..
The reaction mixture was poured into 500 mL of Hz2CClz and the H2CClz extracted with 2 x 500 mL portions
of water. The organic layer was dried over anhydrous MgSO: and concentrated to a gum. The gum was
. chromatographed on silica gel, eluting with 1% MeOH/H2CClz containing 1 ml of conc. NHsOH per liter of
\_ 30 solution to give 400 mg of the less polar trans-isomer of title compound of Example 68(e) as a gum, M/e
: M*498 and 457 mg of the more polar cis-isomer of the title compound of Example 68(e) as a gum, M/e
M*498.

EXAMPLE 69

. 35
(£-cis-1-[5-[[4-(2,4-Dichlorophenyl)tetrahydro-4-[(1H-1,2,4-triazoyl-1-yl)methyl-2-furanyllmethoxy-7-2-
pyridenyl]-4-(1-methylethyl)piperazine

v a) (:)-1-(2,'4-DichIorophenyl)-s,8-dioxabicyclo-[3,2,1]octane-2,4-dione
40 '

To a solution of the crude diacid (1.5 gm) from Example 61 in dry CH2Clz (13 mL) was added
ethoxyacetylene (2.5 mL). After stirring for 3 days at room temperature in a stoppered flask, the reaction
mixture was evaporated to dryness under reduced pressure to provide the title compound of Example 69(a).
It was used in the reaction below, without further purification.

b) (£)-1 -(2,4-Dichlorophenyl)-s,s-dioxabicyclo[3,2,1_ Joctane-2-one

To a solution of the anhydride from Example 69(a) in tetrahydrofuran (5 ml) was added NaBH. (0.25

gm) with ice-bath cooling. After stirring the so-formed reaction mixture for 1 hour, dry methanol (1.5 mL)

so was added dropwise with cooling (ice-bath). Stirring was continued for an additional 3 hours and then the

mixture was acidified to pH 1 with 6N HCl and extracted with CH2Cl2 (4 x 40 mL). The combined organic

layers were dried (Na2S0.) and the solvent was evaporated in-vacuo. The so-formed residue was dissolved

in acetone (5 mL) and kept in a freezer for 3 days. The title product of Example 69(b) separated as

colorless crystalline solid, (0.7 g), m.p. 136°-137°C, and was collected by filtration: PMR 4 (CDCl3): 2.03

s5 (m,1H), 2.165 (m,1H), 24(m1H)305 (m,1H), 3.72 (q,1H), 3.99 (q,1H), 4.37 (m,1H), 7.27 (q1H) 7.4 (d,1H),
7.59 (d,1H)
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in the Tabl e bel ow 20 Ar [err] 40

EP 0 318 214 Bl [err] 55 41 EPgP 0348 274 81B1 EXAMPLE 64 Preparation of
Compounds of the formula [err] 30 The starting materi.al (Z =H) prepared
i n accordance wit'h the procedure of Exanple 44 is treated in accordance :
W t h the ¢rcie@2 4DictlorbiBPhylitetidhiidré2.5-furanedimetiepol5 t 0 16) to produce conpounds
of the above fornmula. EXAMPLE 65 35 Preparation of Conpounds of the

fornul a: [ eArspsparsianef lithigm jalyminiymdwdrida deH) ($100a3hin &y disthgether (40 mpavas efficiendvir e
of Exanpl dirgdunder g N4 atperphere aaddrpated H’&?W'W'@(TLFP’U@F‘@HW glesieriof Expmplp 62, (1 gm) in

p- ni t rdbeﬁ’i%@f‘nél"?r(%? mi)s Afies 5o the egetiop mixtur "P'Il"lt"Q‘p?Iatt"P |f°&£'d"1°“’i w }0 32 mL)

t hi ophenotnd thegea ?"(9&115‘@?” sﬁ?of"t‘ﬁsn‘éd %W?f%'hu écfd‘i’eﬁ' cf?{ E’ed for
procedureaWB °’ 4 e osagiart %‘3" js "{?8

correspon "é?‘? g diled i( §iﬁ 'ac %

SO- fOI’ITEd Ii on HC?]eUl etne exan SOVSn I'O(ié @g\ﬂth
t he prOCG 'tep ;Eﬁg(q' f&(dm), 6. d,

d) (:)-cis-1-(2,4-Dichlorophenyl)tetrahydro-2,5-furandi ‘methanol,5-acetate (I) and
(£)-cis-2-(2,4-Dichlorophenyljtetrahydro-2,5-furandimethanol,2-acetate (Il)

15.
To a solution of the diol of Example 69(c) (0.2 gm) in dry pyridine (0.06 mL) and methylene chloride
(1.5 mL) was added 0.085 mL of acetic anhydride. After stirring for 3 hrs. at room temperature, the reaction
mixture was evaporated in-vacuo and chromatographed on silica gel using 25% acetone/n-hexane as sluent
to provide 0.06 g of the monoacstate (I) of Example 69(d) and 0.04 g of the monoacetate (ll) of Example 69-
\\ ; 20 (d); PMR of (I) 54 (CDCls): 1.88 (m,2H), 2.14 (s,3H), 2.52 (m,3H), 3.67 (q,1H), 4.015 (q,1H), 4.23 (m,3H), 7.22
(a,1H), 7.63 (d,1H), 7.65 (d,1H); PMR of (ll) 54 (CDCl3): 1.88 (m,2H), 2.16 (s,3H), 2.32 (m,1H), 2.32 (m,1H),
2.57 (m,2H), 3.56 (m,1H), 3.89 (m,1H), 4.12 (m,1H), 4.32 (d,1H), 4.66 (d,1H), 7.25 (q,1H), 7.37 (d,1H), 7.72
(d,1H).

25 o) (+)-5-(2,4-Dichlorophenyi)tetrahydro-5-[[methylsulfenyl)oxylmethyl]-2-furanmethanol,acetate

To a solution of the mono-acetate (l) of Example 69(d) 0.18 g in dry pyridine (0.054 mL) and H2CCl; -
(1.5 mL) was added methane sulfonyl chloride {0.051 mL) with cooling (ice-salt bath). After stirring for 2
. hours at room temperature, the reaction mixture was treated with ice water (~ 10 mL) and exiracted with
Y 30 HoCClx (2 x 12 mL). The H2CClz extract was washed with water (~ 5 mL), dried (Na2804) and evaporated
in-vacuo. The product so-obtained was chromatographed on silica gel using 20% acetone/n-hexane as
eluent to provide 0.119 g of the title compound of Example 69(e) PMR 5y (CDCls): 1.89 (m,1H), 2.1 (s,3H),
2.36 (m,1H), 2.61 (m,1H), 2.96 (s,3H), 4.21 (m,3H), 4.39 (d,1H), 457 (d,1H), 7.26 (q,1H), 7.37 (d,1H), 7.69
(d,1H). :
35

f) (x)-cis-5-(2,4-Dichlorophenyljtetrahydro-5-[(1H-1,2,4-triazol-1-yl)methyl}-2-furanmethanol

To a solution of the title compound of Example 69(e) in dry DMF (0.7 mL) was added sodium triazole
\.« (0.082 g) at room temperature. The reaction mixiure was heated (bath temp. 100°C) for 24 hours. The
40 reaction mixture was cooled and water (30 mL) was added and the mixture extracted with EtOAc (3 x 25
mL). The combined organic extract was evaporated in-vacuo and the so-formed residue treated with 10%
aqueous NaOH (1.5 mL) and ethanol (5 mL). The mixture was warmed (bath temp. 45 *) overnight and then
evaporated in-vacuo to dryness. The residue so obtained was distributed between water (~ 5 mL) and
H2CClz2 (~ 10 ml). The organic phase was separated and the aqueous phase extracted with more H2CClz (2
45 x 20 mL). The combined H2CClz extracts were dried (Na2SO.) and evaporated in-vacuo. Chromatography
of the crude product over silica gel using 20% acetone/n-hexane followed by 5% MeOH/CHCIs provided a
crystalline solid (0.042 gm), m.p. 133-134*C, the spectral characteristics of which were identical with the
cis-isomer isolated from Example 2. ' '

0 Q) (x)-cis-1-[5-[[4-(2,4-Dichlorophenyi)tetrahydro-4-[{1H-1,2,4-triazol-1-yl)methyl]-2-furanyllmethoxy]-2-
pyridinyi]-4-(1-methylethyl)piperazine

To a solution of title compound of Example 67 (1.11 g, 5.0 mmole) in dry DMSO (20 ml) was added

NaH (80% oil dispursion, 240 mg, 6.0 mmole) and the so-formed reaction mixture was stirred for 20 min. A

55 solution of cis-5~(2,4-dichlorophenyl)tetrahydro-5-[(1H-1,2,4-triazol-1-yl)methyli]-2-furanmethanol mesylate
{2.10 g, 5.0 mmols) prepared from the title compound of Example 69(f) in accordance with the procedure of
Example 3 in dry DMSO (20 ml) was added thereto. The mixture was stirred at 50-60°C for 4 hrs. After
cooling to RT, the mixture was poured into H2CCl2 (500 mL) and washed with H20 (2 x 250 mL). The
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Preparati on of Conpounds of the forrrul a [ERR] 15 wherein Z is as defined in
Exanpl e 64 The title conmpound of dms reduced to the correspondi ng
am no conpound in accordance with the proce ure of Exanple 43. The
so-forned product is converted into the corresponding piperazine conmpound

i N accor damg@&Ciayér waseadripd ovee dohydroas’ MEBGNMH esvabdrated Hrevasu: fThe residuepwisccheamatog-
conmpound i $apB€ anceilice gdl.ctitingwith 204 1MeQHAACS!: contgining RIBL picoas dby Qthpar diterwf tsbiutioh &
procedur e @ive BBFNGIOIABAIG OBNPolind chExampie B8yras Bauhi e, N'§¥ounds of the formula
25 [err] 30 wherein Ar is phenyl substituted by
one or nbr EXAWMPERI0  nitro, cyano, |ower alkyl, |ower al koxy or perhalo 35
(1 owner) al kyI and A B C Y.

her ei nabov &Xesldl .' asul Ll

appropri at e eri a for the startlng rraterlal used in Exarrple 44

and thereaf@ | E'LEE g o § du E ; USP 4, 456, 605. EXAMPLE 67 40
6[4 (1% th ditjuof f?enq?anelna pyr|d|n0I a) EthyI

4- (1-nethyl et iyl ) <2 6?1%8% Ws%é‘ng P ﬂidnfluorouénz'éﬁéal:’étété) 9@ n?fom(é m?:le)
- pi per azi ”Wa 6}{ 9&% Rtﬁar %?n EfoH s lﬁi 3t SR etn@idh (NEGE tPHﬁde( iRk Na{d:32 43
mole) in Q0T Llas Wakddd GRBWISSIoveP1 hi While- EXSIP & hsWé}noved at the same
Cyan0b0r@hmé bfi eust{u&Qn 7AfGr addﬁioril SrINADEE s MATplofdIth Ghiktdde WHONGARE tat NS for 1 Br. The
so-forned Raasior mixtike was bdufed o AICLEB00] mi)Ahd FathrQRsosmiMand seidifed &t g NiwitkgeN e pH
at 4-6 by dnepvjanie 1&@diwas GspanitedSMadhed with hheind ¢2spanilat die@ @ér hingdrodakgs$Gan and
M Xt ure wasvapbraeividratuo tegiar1y g df the tileocopound of Bxagble 70(@ ks argamdWe, 0412781 Xt ur e
mas evaporated in vacuo to provide a residue which was dissolved in 50
Lh] ( 500 bjrRipthyi ”2ci2. HIjorphdnylj-&@prappylprapesedicater | | ayer was separ at ed, washed
th brine (500 nmL), dried over anhydr ous r r], and eva orated in vacuo. '
The so- f or medTor &aglutiorof MO, maé?rﬁ% m%'?)l in é'§ Q0| ot WAz adripd fhe fitle
MeOH' H2CCI ZompRrautd ﬁc%ﬁt\%h G Y shﬂ me mi 'i°r as |f? feé'fxv end all |bm' 138

give 18.9 Loi“ﬂmﬁ) % a‘ 2 55
gP‘ﬁ s It|rg ﬁ ls?%% he w
%nd evapora c]edr '3 % e’if tt{J %E%rutn

) 1(14?/9t }1“2;
§1§ 2on mxuewas ev

conmpound of™

heat ed at @éﬁ V@Fg M/e

vacuo; the 7e |n| e S EP 0 318 214 Bl renoved by azeotropi ng
W th absgl E(ﬁﬂ%%bheﬁﬁﬁﬁ(2—pﬁb%—1,Q%rofar\%(ﬁg m.) to gi ve 15.5 g of the title

The title compound of Example 70b (40.5g, .129 mole), in 100 mL of dry tetrahydrofuran (THF), was
added dropwise over 20 min. to a stirred cooled solution (0-5*C) of 1.0M LAH in THF (155 mL, 1.55 mole),
and so-formed reaction mixture was stirred for 2 hrs. at RT. The mixture was cooled to 0-6°C and water

35 was added (15 mL) dropwise over 30 min. The so-formed reaction mixture was concentrated in vacuo to
about 200 mL. The concentrate was poured into H2CCl> (1 liter) and H20 (200 mi) and acidified to pH 2-3
with 6N HCL. The H.CCl. layer was separated, washed with brine (250 ml), dried over anhydrous MgSO., -
and evaporated in vacuo. The residue was chromatographed on silica gel, eluting with hexane/EtOAc (2:1)
gv to give 16.4 g of the title compound of Example 70c, as a gum, M/e, M+220.

cH Y C1%

d) ()-cis- and (%) trans-5-(Bromomethyl)-3-(2,4-difluorophenyl)-tetrahydro-3-furanmethanol

A solution of the title compound of Example 70(c) (20.2 g, 88.5 mmole} in 2560 mL of dry H2CClz, was

cooled to 0-5° C. Pyridine (7.09 mL., 88.5 mmole) and bromine (4.83 mL, 88.5 mmole) were added thersto.

45 After stirring the reaction mixture for 2 hrs. at 0-5°C, 250 mL of H2CCl2 and 100 mL of H20 were added.

To the so-formed mixture, 10% Na:S0O; was added dropwise until the bromine color disappeared. The

mixture was acidified to pH 2-3 with 6N HCI. The H2CCl2 layer was separated, washed with brine (250 mL),

dried over anhydrous MgSQs, and evaporated in vacuo. The so-formed residue was chromatographed on

silica gel, eluting with hexane/EtOAc (3:1) to give 12.3 g of the less polar cis-isomer of the title compound

s0 of Example 70(d), M/e, M*308 and 12.9 g of the trans-isomer of the title compound of Example 70(d) as a
gum, M/e, M*308.

o) (:)-cis-z-[[5-(Bromomethyl)-3-(2.4-difluorbphenyl)tetrahydro-3-furanyl]methoxy]tetrahydro-2-H-pyran

56 To a solution of the cis-compound of Example 70(d) (12.3 g, 40.0 mmole) in dry H2CClz (150 ml), 2.3-
dihydropyran (5.5 ml, 60 mmole) and pyridinium p-toluenesulfonate (1.01 g, 4.0 mmole) were added. The
mixture was stirred for 3 hrs. at RT and poured into H2CClz (500 mi and washed with H20 (2 x 500 ml). The
H.CCl2 layer was dried over anhydrous MgSO. and evaporated in vacuo to give 15.5 g of the title
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conpound of Exanple 67(b) as a gum Me, M202. c)

1- (5-Brono- 2-pyridinyl)-4-(1-net hgbq;timlg)mrgqerazr ne 5 A mxture of the
title conpound of Exanple 67(b) (14.3 g, 71.1 mmole), 2,5-di bronopyridine
(33.7 g, 142.2 nmole) and triethylamne (49.5 nL, 0.355 nole) was stirred
at 75 C f eampa@hdivhBxample TP{e). 808 §uoy, MedMr®act i on mi xture was evaporated in
vacuo to Brovr de a residue which was di ssol ved |n [err] (1 I|ter) and 5%
[err] (500 (@tcjs-1 -[ﬂHﬂr(awrﬂuoropbﬁWH ipteahyceai-pirascP-ylowyinrathylitolan '
dried ovepheayddmethyiothy)piperazing | | and evapor at ed in vacuo. The so for rred
resi dué® was chromato raphed on Si ca e e utin wrth 1% v/ )

1-(4Hyd xy ( ylpthyhgi
Eggh_g: 2' g?vé? ? ép‘ﬁh’;ﬁ#%‘h rsuon) was g!dqe?fand ] suspensron so- rme was stlrred
aR e OMpo e 39.86 mmoie) 1 ofd DMSO _wa:
1-(5- Met hElz _hg_ W' "QP sti eil%é) ﬁ?? i mc?f& ou N{Ilewosf
was addbd gy o inh dé‘; wfgw«fﬁ
30.0 mol "G5 G2k i g fzanpj’ﬁﬁ)on ﬁtersd?s raism%

|I| 2y ng@t ure

was heat eg ofthe file bwoumfeﬂa‘in fiSas £QA1 A, M@3fRT, and the insol ub
I nor gani cs filtered off. The filtrate was poured into [err] (1 Ilter) and
the [eng] g) aye)-cesAdiRdbihemi)Raatnrb-5-[HEA-hethylethi)-I-pibéazinyllphbioxy@6thyl]-3-fame
was dri edmetigiol anhydrous [err| and evaporated I n vacuo. The so-forned
resi due was chronmat ographed on silica gel, eluting with 1% [err] (v/v)
cont ai ni ng Irhertiteo¢ompound 0[ Exanpley8(f) (0@ @1 7.5 mmaié) ek dissoived i 2pemi3of5W%gHEf Thehe
title conmixtwewasfstiredah{T for wm)andmeapmmwéchmsm antiH2£)(200 mL) and basified

( 2o Moty 9-2Q wih 50711:99'15@&112 lavqx-"ﬂy wipghedh with pring (209t mlg grigsk overq MgROs, and
corrpound eferqratedyiil vacupr (The resislue svay) chromatagraphey| @) siliqy gpkoplutipg withs 8% MeOR(H.CCl
heat ed at c‘?“@f"!“&)? Flop! °B"‘h '5"'°HTWé IHETRF SRItiOR 19 Give 255 9.5 theitle; GomaouRd ot RORpR UPed
in vacuo; 8 hgm MMty H20 was renoved by formi ng a azeotrope with abs.
EtOH (3 xh)250 d
(gas) Was Tl thahst 5
m xXture was acuoto provrdearesrdue V\/mch was

recrystalli %Qu c‘BH{b b Yolgy{2. 79 Inerloldfwds diss v %'ﬁ (o5 ML Rk
67(e) as aﬁﬁﬂ. M %@iﬁ%ﬁ é L49°hE 6.28 ble) w gdtﬁ@mﬁt‘uﬂa
'\_?r [ [ %5 ( Qadati H@%P@b%‘ﬁhé readtuBr( thixfiife vas eﬁp&rﬁﬂa@rﬁ Qacud; and the resrdue was dissolved in

- Y1 - met hy bl dai (300l Srideed WeEM:! (800 mL). The H2CCl layer was separated, washed with brine (200
met hoxy] phey wh d'direr(a'hhMuQ)Vlgsbh)éhd PlapR4tetZin vecud Yo ghve i title compound of Example 70(h)

5- (2, 4- di BbsigraeplgamnyMp ives2sahydr o- 2- oxo- 5] (1 H
1,2,4-triazol-1-yl)nethyl]-3-furancarboxylate 40 To a solution of diethyl
mal onatse () G)MeiseiH4-[[422.Difiuwplenyli-4l( B!, 2x-trigol- Hyineti litehygto-Zsiulahylimietiexy [PBBEY-
NaH (60% G@irhethjiethybpiperagine 1. 69 g 42 2 mmol e) was added. After stirring the
so-formed m xture for 30 mn.

1-[[ 2- (2, 4- dPfa iaefd lltbecmmpqm gﬁemﬂyl7 () @99 905.71. 'E‘F‘P'a)z'bldél MF $0gnl) vas 1
mgle) ( dadded F%"éﬂ‘ ?'?'F° 4t89m9- &6 upwes slirRdpvarpight @1 20-100 3G Thesmixiurer 1 o g
over ni ght %2 <P ﬂgd’ﬁu"%lﬂpr "hgc'E &R at“h@‘"?ﬁ*‘??t"ﬂ?‘é" Vgé%" 500 ml). The H2CCl; layer

was d d over anhydrous MgSO. and evaporated in_vacuo. The so-formed residue was chromatographed
on silica gel, eluting with 1% MeOH/H.CCl2 containing 1 ving 1 ml conc. NH+OH per liter of solution to give 1.62
of the title compound of Example 70(j), as a gum, M/e, M*498.

mlxtu
sodi um

45 EXAMPLE 71

(£)-trans-1-[4-[[4-(2, 4-D|fluorophenyl)-4n[(1 H-1,2,4-triayol-1 -yI)methyI]tetrahydro-2-furanyl]methoxy]phenyl {-
4-(1-methylethyl)piperazine

50 a) (=)-trans-2-[[5-(Bromomethyl)-3-(2.+difluorophenyl)tetrahydro-3-furanyl]methoxy]tetrahydro-z-H-pyran

To a solution of the (t)-trans compound of Example 70(d) (12.8 g, 42.0 mmole) in dry H2CCl2 (150 mi
2,3-dihydropyran (5.75 mi, 63.0 mmole) and pyridinium p-toluenesulfonate (1.06 g, 4.2 mmole) were added.
The mixture was stirred for 3 hrs. at RT and poured into H2CClz (500 mL). The H2CClz layer was washed

s6 with H20 (2 x 500 mL), dried over anhydrous MgSOs and evaporated in vacuo to give 16.3 g of the title
compound of Example 71(a) as a gum, M/e, M+392,



45 poured into 500 nL ethyl acetate (EtOAc) and 500 nL of brine. The
organi c | ayer was separated, washe of brine, dried over
anhydrous [err], and evaporated mchv%\%%f)h?@%ﬁdvi de a residue. The residue
was chrorratographed on silica gel, eluting with 50 EtOAc to give 5.1 g of
the title opEpoansd-[6H4-@ 4difvropieryl)HftdvadhydiPH-pyran-2)yImethyljtetrahydro-2-furanyljmethoxy}
4- (2, 4- Di f Iphanyibp-liemathyletigbdigevedinexymet hyl ) -5- (1H 1, 2, 4-tri1azol -1
-yl)-1,4-pentanediol The title conmpound of Exanple 68(a) (4.8 g, 13.6

mol e) and | i t¢iHydroxybheoyl)-4i@-nfeth@Bthy)pipdrazids @18 gvddi7anrobiel e suepbnded im b3, mIEfORY
(250 i) s aSOoHA-88 @. 45&rmmole, 887 ol distpepionyas afided andithe sp-fgrmeq Fuspensiam wes)stitiers
added to t & 1] aRTofhetite comproundee] Exarenie ?‘h@ﬁm Wa< mmoje) inc(@0 dkeaf 9rygPMSQ wep
the tenper &P‘?PF@"‘E)fhetsﬂ‘@"ﬁ?%PW'@ stied at §0-4 G fo(\2 BrsaThe sigirimed,midueswvag poyeqd infpsdt e

(10 ni) vvaé:;?ffcﬂflé' a"t ﬁét*’@c?f \";;émgi" %@d@é‘ %4y Nepfifplioeq 'g'r% @ersrﬁ( n.
at RT. The Nl he
ti tlce CO @? per Iltgﬁzﬁ sol |on to gnﬂa@ﬁBg :g t:%u comﬁ%ﬂ oﬁ pﬁ: %23 l‘\:llc;etalzg 31 "%1%
5(24D|f|}10r R t / a5l " Qloa o otypa-futghanm

et hanol Thgneg
di oxane ,gl@ﬁ—m:) The so- forrred m xture was heated at refI ux overni ght and

then was cool A tid crpodach o T1@) (d. 48R 922 AARI) Waddidsbiled!if 80 ML cPi0ATHSLE Whe
8-9. Bhivide WwdGinsd-90 MinSat RFCgtilretl ity BIOT1, 350 rhi)rd 'HRO. G400 @) ditll Kdsifie® toVIFH5e-10
ext ract ed with 150% eNaOH. (R, OT,) layed ives Wishedwith briny €200 \WaSdrise paer ahigydrous MgSOL, @ver
anhydr ous [eedpbratedrinl vasi@p Thetse€bretl veaidiED wa® chiomatogiapheds iofl Lsilica Tgoke eluthyy @itte 1%aS
mat cgr MeloEt;0C: 81v) caniinipg |1, mi@bnst NH.g)HMat liter2¥sglwtion fo gher#t3aiohiha gtiscompound ot .
[erT] per [Example Tt{c), sk gum.0We,tMI44fi ve 1.80 g of the title conpound of Exanpl e
68(c), as a gum Me, Mr296 .10 d) 5- (2 4- Dfluorophenyl)tetrah dro-5-[(1
H1,2,4- t @ azol -(%)-tags-3-@410ifluprppheovitet-ahweraH il -pipprazinypheaaxyimaiiyil-S-furprypetignel

corrpound ofmethanesyifopatesg () (1. 86 g, 6. 30 mmol e) was di ssol ved in dry

pyridi ne?®(25 ). The sol EIOI’I was oI ed to net hanesul f onyl
. gt 8) Wi | I Ij% r
tirred 2 f P‘g% gwé e g °L§agé ﬂ%fém%ﬁ%%ﬁ% i:s
0
S“H X J' l »??} %31 3% with

provi de a rs% st t%ggﬁ,{gﬁ{d

L), b @ P 403!@9 befsbus ©"
ydrous agé Qgr,@, sésn vacuo 0 glVv
corrpound -of Exarrpl e ? as a gum Me, M374. 20 e) ()-cis and

()-trans- 1} 4- [ [ @yfrahs4 -Iﬂti-de HDRREMN M@ Hh o hithaold-vimbthyilREsHyars-2XlrdriyErhdiokpEet 1
ahydr o- 4- f phépi-hlr-mémidtiyHpigersamay | | - 4- ( 1- net hyT et hyT ) pi perazi ne
1- (4- Hydsoxyphenyl')-4-(1- met hyT et hyl ) pi perazine (1.39 g, 6.30 mmole) was
suspended i n @0a sdiutiod ofckhey title\dofipoudd 6f Bsgmple .79(@) (5119 Ige9.65inmbiajHn HOBKMM (50 mL) was
di sper si on)addeelsodushal tidzoleh(©.8224,04.8 manoleh The eo-irerbdktisalsgscstisadmme—rdight wead-160 1G. Mad
for 30 m n.middre we maoled tp &T andi pawredTite HCCH G0¢ orkpanuitrasied Wwith O d3 830QINLY Zhe86
g, &.4( 30 rm'd;l;@l;lz layer was dried over anhydrous MgSOs and evaporated in vacuo. The so-formed residue was

40 chromatographed on silica gel, eluting with 1% MeOH/H:CClz (v/v) containing 1 mL conc. NH.OH per liter

of solution to give 2.43 g of the title compound of Example 71(e) as a gum, M/e, M*498.

- EXAMPLE 72
45
(t)=-trans-2-((4~-(4-Isopropylpiperazin-l-yl)=-
phenoxy )methyl]-4-(2,4~dichlorophenyl)~-4=[1H-1,2, 4-
triazol-l-yl)methyl]oxetane.

50

V| ,2-0xo-4~(2,4-dichlordphenyl)-s-(1 H-1,2,4-triazol-1-yi)-4-pentanol

5 4-(2,4-Dichlorophenyl)-4-hydroxy-5-(1H-1,2,4-triazol-1-yl-1-pentane (described in EP 97,425) (7 g, 0.023
mg and m-chloroperbenzoic acid (6.1 g, 0.035 mole) were stirred in H2CCl2 (150 mL) at room temperature
for overnight. The mixture was diluted with H.CCl2 (200 mL) and washed with 10% aq. sodium carbonate
and water. The H2CCl; solution was dried (MgS0O4) and the soivent was rémoved under reduced pressure
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di ssolved in 10 nL of dry DVSO was added thereto and the so-fornmed m xture
stirred at [err] for 1 hr.. The repG 4@ %gﬁture was poured into 500 nL of
[err] and the [err] extracted with 2 X m. portions of water. The

organi c | ayer was dried over anhydrous MgSO4 and concentrated to a gum The
gum was chrgivettteditls eqpipechden Exaimple 7(a)ged a gual @29 gigMsiM*814.% MeOH H2CCl 2
containing 1 m of conc. [err] per Iiter of 30 soI utlon to give 400 ng of
t he | ess plold41(4-Isepsapyipiperan ) 2,4 pelyf i A

Me M-498 and 457 of t he rmre oI ar cis-isomer of the title conpound of
npl & 68( &Y soygonapf OpAPXIPIRAraRNg ylmm:(ﬁgs g,g) 035 mole) (described in J. Med. Chem., 26,

(- CI s-1-[ 8t 119,83?2”3& Stiyredit 69°5‘pﬁ'@2§7?‘ e é‘H’ k) ngyNaH (045849- 0024, alp) was

-yl ) net hy Fd ) ']‘ed "“ ’°rY@f W‘P J Ptﬂ%?’gz‘?%e a)
([err])- 1 ‘E;'" aﬂ' ? grf g"%?@ ?23
T | ’
s ﬁg% St

ehporat e 2 gt PQs ‘f, ARt rég'f:e. 330
dryness URgeH vk Pﬁ@%ﬁ&bﬁ@ »Ith@ n ‘ﬁteut iser- G314 URd s f
69(a). |t ndafe dmBblink Br ExBRpIs ERGL | ON e ow, W|t hout further pur i |cat| .
b) ([eng])-1-(2, 4-Dichl orophenyl) 3, 8-di oxabi cycl o[ 3, 2, 1] oct ane- 2- one To a
sol uti on gbmériemantsydsa-gdea+gaaom Exanple 69(a) in tet rahydrofuran (5 M) was
added [err] (0.25 gn) with ice-bath cooling. After stirring the so-forned
reaction mxture for 1 hour, dry nethanol (1 5 nL) 50 was added dropw se
ith cooling (ic Trring gql 3 hours
IR ST T o Rt
[err] (4 x 40 nL 'T.ew.m.wu Hay'ers—iver-e e “‘” and the
sol vent was evaporated in-vacuo. The so formed residue was di ssol ved in
acetone (5 nlL) and kept in a freezer for 3 days. The title product of
Exanpl e 65—?-’53’—"35’@}% {53 col orless crystalline solid, (0.7 g), mp.
[err], #2nd was collected by filtration: PVMR [err] 2.03 55 (m1 H), 2.165
(m]_H) 2.4 (m1l D) 305 (m1 H 3 72 (q 1 H) 309 (g 1H) 4 37 (m1H),
7.27 (q,1H), 7. 4| (AdalsisHound’- 59 (d| Xkip8.215 | H, 6P ) 18 183&2 4CI|3323,°/}
([err])-ci S- 2- ( 2] £=dDlsglsCoOomptMras/ | t&R 6848y dil.@-22; §-N. 18-t qdCints28%ndl A
uspengjon of lithium alum niumhydride (LAH) (310 ngs) in dry diethyl
ether (40 nL) was efficiently stirred under a N2 at nosphere and treated
dropwi se i ttiig-(AsspRipiibib&akinOityl)ghshosd} usrahe-@e?nn{z&n- 2-tbdy-Ppenfbh&t hyl
et her (20 er roomtienperature fo
4 hours, \Natl@men( DotEarfiply 72(b) (1.5 g, 0.028 mole) was dissolved in pyridine and was added p-toluenesul-
35 fonyl chloride (1.2 g, 0.063 mole) thereto and the so-formed solution was stirred at room temperature
overnight. Pyridine was evaporated under high vacuum to provide a crude product which was extracted with
HzCCl2 (200 mL) and washed with water. The H.CCl, extract was dried over anhydrous MgSO. and solvent
was evaporated to give the title compound of Example 72(c) (1.8 g).

Co L&

4 d) (t)-trans-2-[(4-(4-lsopropyl-p|perazm-1-yl)phenoxy)methyl]-4-(2 4-dichlorophenyl)-4-[1H-1,2,4-triazol-1-yl)-
methyl] oxetane

The title compound of Example 72(c) (1.26 g, 0.0018 mole) was dissolved in dry THF (50 mL) and
cooled to 0*C and a solution of n-butyllithium (2.5 M, 0.75 mL 0.00087 mole) in hexane was added thereto
45 over 5 minutes. After the addition was complete, the mixture was stirred at 0°C for 15 min. and then at
55°C for 2 hrs. The so-formed reaction mixture was evaporated to dryness to provide a crude product
which was dissolved in HaCClz and the so-formed solution was washed with water. The H2CCl2 extract was
dried over anhydrous MgSO, and the solvent evaporated to dryness. The so-formed gum was chromatog-
raphed on a silica gel column eluting with CH2Cl./3% MeOH (viv) to give 1.2g of the title compound of
s0 Example 72(d), m.p. 121°C. '
Elemental analysis: C, 60.25, H, 6.03, N, 13.45, Cl, 13.84; C2¢H31Ns02Cl2 requxres C, 60.41; H, 6.05;
N, 13.56; Cl, 13.73%.

&6
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and then aqueous NaOH (320 ngs in 1 m water) were added. The so-forned
m xture was stirred for another 20 gpogfgesia Bhhe granul ar precipitate
so-obt ai ned was renoved by filtration and washed with Et OAc. The conbi ned
filtrate was dried [er] and evaporated to dryness in-vacuo. The product
so- obt ai ne@MARLEFIr i fi ed by chromat ography on silica gel using 5 - 25%
acet one/ n- hexane as solvent to provr de 0.7 gof 10 the title product of
Exanpl e 69 Y IS'2 I P | 5 1 ) < v :lul' th 'ICUV"‘ 4‘"0 - 1
2.6 (mBH)nn HexetaneoH) | 4. 05 (m3H) 7.22 (q 1H, 7.35 (d,1H), 7.68 (d,1
;i)et hg% ol(j % S;i’k&—igoprppylp?nglpagﬂ-?pp e\ém)yf-g& Ioroghenyl)ss (1H1 ng-tnazol -1-yl)-2-tosyl-4-pen-
()-cis-2- (?é Di chl orophenyl)tetrahydro 2, 5-furandi met hanol , 2-acetate (11)

(18 '(I)'g ?13 )s)olq%%léo%r_g jF:‘: g@g‘: 0}2 ﬂ?ﬁ%agj E? .ﬁff?%&%e %&a%e ﬁg% cﬁlrEya er '}' Q) glve

anhydr ?er stirring roomterrperature the reactron

m xture wag,) ev(ﬁ%rﬁgﬁdusbﬁow@gﬁndrg@ﬁag@aﬁrﬁ@heﬁthmge@wm@ehwmasdrﬁ )-25%
acet one/ n- iRgiRetahe €I UENT TO Provi de g o € nonoacetfate
Exanpl e 69(d) and 0.04 g of the nonoacetate (11) of Exanple 69- 20 (d);
PMR of (#6) [ emg litle dompBundf Btdinple Z3GYH20%) #hd) subjdctéilo (e psddpduredof Exaniptp 72(d) to giveO 15
(g, 1H), 4. 238 gt tBéditle comidnd of Exdri)ple 78.26 3 slid, h.pH)B5-156°65 (d, 1H); PMR of (I1)
[err] 1.88 (Eigninkal Adlysi§ Q, §0.G:H, 5.28; BI213.35; ¢l H).59; C2cBAN(PuCh réduires2C.I8D.4(irH, BiG:;,
3. 56 (m 1HN, 18568ed(G13A., 4.12 (m 1H), 4.32 (d,1H), 4.66 (d,1H), 7.25
7.37 (d,1H), 7.72 (d,1H). 25 e)'

x} (224 ﬁ"d‘ﬁ?oropheny tetrah dro-5 met h Isulfengl_}o%i_hneth I]-2-furanm

Fanol ace G o e WG CARvarRRIRARLIAT BEhBE T St & 60(d) 0. 18

g indry p |ne 0. 054 m_% - (1.5 nm) was added rrethane

sul f onyl ﬁ ’é 9 reReesente by\?ur']etfﬂi‘?[?blrng (ice-salt bath). After stirring
for 2 hoztsrrs ‘at roomterrperature the reaction mxture was treated with ice
water (--10 nL) and extracted vvrth 30 [er®i(2 x 12 nl). The [err] extract

was washed with water (- dri gq er’r] and evapor at ed i n-vacuo. The

product so-obt ai ned vvas chromat he a?gel usi ng 20%

acet one/ n- hexane as el uent t ;%g 119 he titlerconpound of
1(s,3H) 236(m1 H, 2.61 (m1

anple £9(e) PWR [err] :
E}(/,Z 6 (s, 3H), 421(m3H) 439(d 1H) 4.57 (d,1H), 7.26 (q,1H), 7.37
(d, 1 H), 7.69 (d,1 H).
()-cis-5-(2,4-Dichl orophen Foj rahydro-5-[(1H 1, 2, 4-tri azol -
-yl) met hyl ] - 2- f ur anmet hanol a solution of the title corrpound of Exanpl e
69(e) irmsdry DVF (0.7 nmL) was added sodiumtriazole (0. 082 g) at room
t enper at ure. Wheeint eacti on mixture was heated (bath tenp. [err]) for
hours. The 40 r eihet ?r@wfm&etﬁeom@n e'ddhetema'was Waptat\ B and Grg Cligagr ’atid’éﬂear?d
the m xture e CHagddyis Ridirget bandine ( J conbi ned orﬁanr c_extract

g 2vapor at ed |Ah's\} ienyb Py Biphe % ’gﬂ‘e'd‘e? é§‘i'ba'r'.i‘é9dtqyé’8? 85MHP Chh D e f¥¥8us

NaO—| (1“3 m.) “'a é%'fﬂxy?@e?'?ﬁ'?( 8% xt ure was warmed (bath tenp. [err]
overnight and t ésh YdPorated in-vacuo to dryness. The residue so obtained
was di stributed between wat er (- 5n) and [err] (- 10 mM). The organic
phase was separated and the aqueous phase extracted with nore [err] (2 45

X 20 nl), The conbined [err] extracts were dried [err] a vayor at ed
i n-vacuo. Chronmatography of e product over sjli sing 20%
acet one/ n- hexane fol | gyegl H‘ provided a WP\
(X},
(X)l, t

TW-p@{ ),

65 o
“W-CH;-(C =C-)-CORs -W-CHz-(-C=C)-Ar, -W-CH2-(C=C),-C(R10), -W-CH2CH =CH-CmC-(R10},-W-
CHz-(C=C),~-CH2-NRs R7, -W-CH(Rs)-(CHz),-CO2Rs, -OH,

51




crystalline solid (0.042 gn), mp. Eprordig sipdi1spectral characteristics of
which were identical with the cis-isoner isolated from Exanple 2. 50 g)
()-cis-1

-[5-[[4-(2, EXAMRLE7dr ophenyl ) tetrahydro-4-[(1H-1, 2, 4-triazol - 1-yl ) met hyl ] - 2-
furanyl ] net hoxy} - 2 pyr| d| nyI ] 4-(1 - r;et hyI et hyI )p| per azi ne To a solution
of title c -4 fisopie i Yty H-DRAia

added NaH (!B!I%Ml spur5| on, 240 ny, 6. 0 nmol e) and the so-formed
‘reactionSm xture was stirred for 20 nin, 55 sol ution of

ci s-5-(2, 4_%) Mwmwm;mﬂﬁ(a Mlchlorophenyl)-s-u H-1-1 24-tnazol- 1-yl)-2-tosyl-4-pen-
H1, 2, 4- trlféﬂ)l-l yI)rrethyI] 2- furanmethanol mesyl ate (2.10 g 5 0 mml e)
prepared fro 9(f n ac ord

t he t corrpl &1, (o}
d ol ordan ure ?’8 °3<'t°l?t“’8
%gcgt :J;feeg %:.Eﬁg?é&g‘ﬁ f°(5'|‘p°9f’ W?Efajg"%ﬁ th zva%ﬁse?é' _ SRFQ mtxt ure was pour ed

into [err]

214 Bl ) +) E‘.‘s)z nﬂl -pxier‘%:ﬁ-?—#i@gnogﬁmétb_@io(jz_.mdl):hiorc%gnﬂ}-@g H-1 IE,Etnazoﬁ%gl-
[err etJt et el . ) :
The residu matog raphed on silica gel, eluting with 2% [err]

containi ig 2 Hhe fife BB biSixkrhpld Pi(a) 2.6 waefsuﬁekeuttma .foeedg.'e%eaa lePd(aPh ghvBe
title conpoggy &ithemiiést gg%'.{ faaarergm%ﬁenp c5 %@ o o
()-cis-[4- [[4E(e%erﬁalmn£lil§okobmm 5l784n,[ 1385; €I, 13.59; Cst:nNstCIz requires: C, 60.41; H, 6.05;

H 1, 2, 4-trimzaals;kny b)) v&tshyl ] t et r ahydr o- 2- furanyl ] met hoxy] phenyl ]-4 (1 -
rr_et_-_._,hyl et hyl ) pi perazine 10 a) Diethyl 2-(2,4-difluorophenyl)propanedi onate
Chethyl martiemste .(100 mi, 0.826 nole) and ethyl 2,4-difluorobenzeneacetate
(29¥0 gm Oclaiis forthe Jollowing Coatrdctinig Statege AT BE, CHf DE/ ¥R, GB; ITELICHY, 3 SR i§ on  of
sodi um et hoxi de (NaOEt), nade from adding Na(3.34 g, .145 nole) to 60 nL of
abs. Et OH, %Wwa# cavoewid cpoganted by thedarmdla:hr . whil e Et OH was renoved at the sane
15 rate by distitlation. After addition of NaOEt was conplete, the m xture
was heaté&d at reflux for 1 hr. The reactlorprpxture was poured into [err]
(500 ni) and water (250 ni) e aC|d iedquto pH 1 with 6N HCl. The organic
| ayer was separated, washed w t \ygag m_) dri ed over .anhydrous
[err], and evaporat ed i n vacuo ive LQne title corrpound of
E‘xanpl e 70(a), as a gum M e, %7362‘0“5) Di et hyl 3

2+ (2, 4- dP¥ | uor ophenyl ) - 2- (2 ropenyl ) propanedi oate To a sol ution of NaCEt,

made from Na (3.67 g, 159 |n abs. EtOH (500 m), was added the title
conpound of Exanple 70(a) ( . 145 nole). The m xture was heated to
reflux, and allyl bromde- (} m_ 159 nol e) was added dropwi se thereto

over a 1@ min. period and the so-formed m xture was heated at 25 reflux for_
90 min. The Eifkkinas renoved in vacuo and the resulting residue was
di ssol ved i n [ erdither(cdd &k AYB)or 8Nélonpgénaind (hd Péinafing td 16t AaBiart € iaRCCH, CorAHE dxygeny\Bt h
6NHCI . The or gaoH,Qnd 8Yy<d disdossepar at ed, washed with brine, dried over
an ydr ous [ err’] ,Arasthieay aytdyd thiptlonyl) phehgiLod phadylgsubstiutdd by org ad fmokenef hialo ditep, cyano,
poundswof EcCarplky, Qalkoxy ongerimiofing)altyl;e, M+-313.

" YisCHorN;

Qis

o5 : :
-W-CHz-(C =C-)-CORs -W-CHz~(-CuC),~Ar, -W-CH,-(C=C)-C(Ri10);, -W-CH2CH=CH-C=C-(R10),-W-
CH,-(C=C),-CHz2-NRg Ry, W-CH(Rs)-(CHz),-CO2Rs, -OH,

T -




30 ¢c) 2-(2,4-Difluorophenyl)-2-(2-propenyl)-1 ,3-propanediol The title
conpound of Exanple 70b (40. 5g, .%2835'@5@51 in 100 nL of dry
tetrahydrofuran (THF), was added dropwi se over 20 mn. to a stirred cool ed
solution (0-5 C of 1.OMLAH in THF (155 nL, 1.55 nole), and so-forned
réaction mxture was stirred for 2 hrs,at RT. The m xture was cooled to
[err] and water 35 was added (15 nl)y dropw se over 30 min. The so-forned
reaction mxture was concentrated i RO~ENR, LR about 200 nL. The concentrate
was poured into [err] (1 liter) and H20 (2 r?l) and acidified to pH 2-3
with 60 HCl. The [err] Iayer was separated, washed with brine (250 m),
dried over a'néjhﬁila and eva grated in vacuo. The residue was :
chr omat ogr aphegd® 8 "°§1 °f“é €I°’°E'FUP Bg with hexane/ Et OAc (2:1) to give 16.4
g of the titl l?ﬂ Lo ang kxampl e 70c, as a gum Me, M229. 40 d) ()-cis-
and ()
trans-5- (Brom)rret hyl )-3-(2, 4-di fl uor ophenyl ) -tetrahydro- 3-furannet hanol A
solution of the title conpound of EXx le 70(c) (20.2 g, 88.5 mmvle) in 250
mL of dry [err] was cooled to .a%a?idi ne (7.09 nL., 88.5 mmol e) and
bromne (4.83 nL, 88.5 mml e) added thereto. 45 After stirring the
reactign mxture for 2 hrs. at 0-5 @ R25Q_nL of [err] and 100 nL of [err]
were added. To the so-formed m xture, 1&) 7[err] was added dropw se until
t he brom ne col or di sappeared. The m xture was acidified to pH 2-3 with 6N
HCl. The [err] layer was separated, washed with brine (250 mL), dried over
anhydrous [err], and evaporated in vacug The so-fornmed residue was

mageogr aphed on silica gel, eluting Mith hexane/Et OAc (3:1) to give 12. 3"
g of the less polar cis-isoner of the tiGfRg.conpound 50 of Exanple 70(d),
Me, M-308 and 12.9 g of the trans-isomer of the title conpound of Exanple
70(d) as a gR M+308. e) )

%m
e ?sﬁh[yfjro(ﬂzh rasﬂyps%are -Sdzemdd"i'(s'V%?quh@ o g & %'&F? N

r7110,( dZso( #Zml?)g‘)or o@Y Jli ral%dubﬁ" ar? ﬁ‘fdk’ ﬁ%]s%‘f'%xghaf ébfylgr ? -sa%hyu &Mr%non\%\g’}' e

added. The éJd %fab,g )&nemramwoa a&&‘w.] (500
m}r"and pVaS hed [LCalky? phdnyi ﬁ'JnyIVéﬁ&tl orQ‘H? fnore of

ydr ous [ ﬁ£|6 eﬁ\QIg (@VBQWI a(bg )&ll&né&ﬁ(w@sa QJ-¥ﬁ<yI1 b5tmﬂad0$y Sﬁé%rtrﬁ&é Rydfbky
EP 0 318 , ORI or O3-(Ch-t Sk #bx@@é@-)nazdﬁ-yﬁ of RN andVIRe , taid 36étherf with the

([err])-ci Smirogen atom in NRg R7 form unsubstituted or substituted five or six member heterocyclyl ring systems
-[4-[[4- (2, dorkdiringLarbapénaryé jodoudr héterbateri/chbsen Zbin Py Dand 8- said)hetsipbyelyt supstijuests r ahy
dr o- 2- §sur anyéir]ldneﬂ:ﬁmx yalkanopih @hyslikyl.4 €(-Lalkoryeaibyryk t dmiriopqobaos dzG: relkidaminocarbonyl,
1- ( 4- Hydr ox WadiCy-s plkyBarhifiecenboryl; |aminathiogadiopydr i Li taa@kyiafhinpBiocarbad . B.Nri(Ce}-aligrs
suspended i pmid@ogatbond. @ replkD\BEnyINBHany-substituted £8-c@kyhrmuiibryl, N5@owaliy| sulfonyl, N-
di sper si on) Cumsalietiereido. Mtk diGres glsdlgmingi himidgzol-grvlrd s eralkd (G replsylsuffeny-h3-Ry . at
RT\_-The ti t [dezoabbwpaayriding 2thiagpiyi &Cre (aliyHoxa:18,4yiazabgryl 11favosi-aleyibpnzimidagoldayl, of
dry DMBO wa¥' phenyl or phenyl substituted by one or more of halo, pe alo Ci-salkyl, (C2-Cs)alkanoyl, Ci-salkyl,
C1 - alkoxy, 1H,2,4-triazol-1-yl or 2-C, - alkyl-3-0x0-1,2,4-triazol-4-yl;
_ Rs is a Ci-salkyl, C1-galkoxy, amino, N,N-diCi-¢ alkylamino, phenyl or phenyl substituted by one
or more of halo, perhalo Ci-salkyl, C1—galkoxy, nitro, cyano, (C2-Cs)alkanoyl;
pis0,1,2,3,40r5;
45 nis0, 1or2;
ris 1 or 2; and
tis 0,1, 2, 3; and
the stereochemical isomers thereof in racemic or optically active form; or a pharmaeutically
acceptable salt thereof, with the proviso that when Rz or Ri1 or Rz is attached to a carbon atom
50 adjacent to ~NRs, -S(0)-, or -O-, Rz or R4 or Ri2 is not hydroxyl.

2, The compound of claim 1 wherein A, B or C is oxygen and the remaining two of A, B and C are CHa.

8. The compound of claim 1 wherein A is oxygen, B is CHz and C is a direct bond.

R
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added and the so-formed mixture stirred at 60-70 C for 2 hrs. The m xtrue
was poured into 2 liters of 10 [er P]og{a?ﬁ)gfacted wth 2 liters of H20,
followed by 2 liters of 1N NaCH, by 2 liters of brine. The [err]
was dried over anhydrous MySO4 and evaporated in vacuo. The residue was
chr omat ogr a.prwecbnmnurﬂlofclﬂm1gwiheroeéramenagihmalieura%[err] containing 2 nL of
conc. [err] per liter of solution to give 4.0 g of the title conpound of
Exanpl e 70(f), as a gumMe, M531. 15 g
([err])-cis-3-(2, 4- Dfluorophenyl)tetr e
razi nyl |phenoxy] met hyl ] - 3- f ur an- get-ha @)
70(f) (4.00 g, 7.54 mmole) was dissol VR -‘:«.
was stirred at RT for 90 min. and then pe gL’Trr] (500 nL) and H20
(200 nL) and basified 20 to pH 9-10 with 50% he [err] |ayer was
washed with brine (200 nL) dried over [err], and evaporated in vacuo. The
resi due was chromat ographed on silica gel, eI uting with 2% [err] containing

2 m. of co CI___e(%Bllﬂd&ﬁ%lal#Htaﬁ&ve?tfﬂhé’%hél\%étéﬂﬁadtbg el Na.;p§5 g of the title

conmpound o as a gum

()-cis- 3 (8 4 DilphbiQIoPBRR bl hicalicoy i el et hyl et hyl)-1 |

- pi per azgnyl ] phenoxy] net hyl ] - 3-fur- nanet hanol net hanesul fonate The title

conmpound of Exanple 70(g) (2.55 g, 5.71 | e) was dissolved in dry

pyridine (25 nL). After cooling the sol yfi dg_z0 0-5 C, net hanesul f onyl

chloride (.49 nL, 6.28 mvle) was added &ad the m xture 30 was stirred 2

hrs. at [err]. The reaction m xture was evaporated in vacuo, and the
si;due anas dirswerbiv &ds bydropen. (G:-Ce8Baoyi G ~aralkoiyeartiopylr gminoaigonyi Y-C1 -Filleylgminoeds-

| aYer was sepengt W-dilGms hlkybamine arbanylntbiogart@oylrit-61 -« avlaminobipearondnNNc(Gursalkyl)-

[err], and e hiscerBionyly Cv-a gl sulfenylyipbenyk substituted] G -caliwhsginnyl. NCr-Ealiyhamiso. A h)

3.25 g, as a@ﬂ alipflamingyy- o jB=jmidapgi-1- 2-Cy -salkylmethylsu!fepyl J-imidazol-1-yl, 2-pyridinyl, 2-

()-cis-1-[4- [ n}yﬁ 245 -Bplfql-a@mjb@,ﬁqﬁo;-é-wT@Is-alkylbenznmudazol-z-yl,

H 1,2, 4-%®riazol -1- yl)methyl ] tetrahydro- 2 furanyl]rrethoxy] phenyl]-4- (1

- rret hyI et hyl ) pi perazine To a sol uti title conpound of Exanple

70(h) (2.99 g, 5.71 mmole) in dry ) was added sodiumtriazole

(780 ngy., 8.56 mmol e). The m xture gqe,ght at [err]. The

Ri xture go was cooled to RT an ured ithto [éﬂf]’ﬁ m) and extracted

wth HO (3 x 500 mM). The [err] yer s driled over anhydrous [err] and

evaporated in vacuo. The so-forned r omat ogr aphed on silica

gel, eluting with 1% ([err] containing 1 nm 3} . [err] per liter of _

solution to give 1.62 of the title corrpoun& Exanpl e 70(i), as a gum

Me, M498. 45 EXAMPLE 71 :

([ err]) - transerbhéngt dr[penyLsulistiiiteti | by @ne@rimeang bf)hald,- gethblol-Cl-s alkyl, (C2-Cs) alkanoyl Ci-salkyl,

, 2, 4-tri ayol - G—ydikyhsubstituteld tog oneadrywbrephydrokyigraups| G restkbryxpetiplodhysaliyl- phdnyl dr phenyl

- et hyl et hyl ) sybglitutesiiyroae rOnorengyano, nitro, halo, perhalo C1-salkyl, C1-salkoxy, Ci—salkyl or 2-C1 -salkyl-

([err]) - t ransS-oofi2g-tiRpldrborettidptiiazg-16y2, 4- di f | uor ophenyl ) t et rahydr o- 3- f urany

| ] met hox®] tetrahydro-2-H pyran To a solution of the -trans conpound of

Exanpl e 70(Td)A gompoundcpf claim 1d“’FFﬁb‘f“é'?°‘?’ﬁ°‘d’i’VSp peing PO C"'Z)PI? Oaflehy dr opyr an’

(5.75 m, 63.0 mol e) and pyr|d| ni ump t ol uenesul fonate (1.06 g, 4.2 nmole)

wer e added The m xture was stl for fﬁf\ at RT and poured into [err]

(500 ni), The [err] Iaye?“\ﬁ z N vth-I-lZI}l(?.Hg 0 mL), dried. over

anhydrou$ [err] and evaporat ed ™acuo X\g_gfve 16.3 ¢ the title

: : \/ ?

W-CHz~(C=C),~C(R10); or
55 W-CHz-CuC-CmC-C(CHa)s.

@‘{)&1 met hyl et hyl ) - 1- pi pe
title conpound of Exanple
m. of 10% HCI. The m xture

X/

" 0RO 00 RN
: * € L M s



conpound of Exanple 71(a) as a gum Me, M392. 48 EP 0 318 214 B1 b)
([err])-trans-1 1 -
-[4-[[4-(2,4-Difluorophenyl)-4-[] ePFA?@h‘rB-ZH— pyr an- 2- oxy] net hyl ] t et r ahydr
0- 2- furanyl ] met hoxy] - phenyl]-4-(1- et hyl et hyl ) pi per azi ne

1-(4- Hydr@X % Rhfpuihd of 4raimlt iEBlettile€ biinb Jorharer azi ne (9.18 g, 41.7 mmole) was
suspended in 150 nL of dry 5 DMSO NaH (1.83 g, 45.9 mmole, 60% oil

di spersi on) was added and the so-forned suspension was stirred for 1 hr. at
RT. The title conpound of le 71(a) (16.3 g, 41.7 mmle) in 100 ni of
dry DMBO was added and th o-formeg mxgure stirred at Jerr] for 2 hrs.
The so-formed m xtyre A ‘iters ofy RACC1Z any extracted with
2 liters of H20, &l ) ..0® ZLiters of
brine. The [err] solut was [ er anfydroyszlerr evaporated in
vacuo. The so-forned 10 resCdye —thromat ographed on silica gel, eluting
W th 2%[err] (v/v) containih m. of conc. NH4 OH per liter of solution
to give 6.48 g of the titlef¢o und of Exanple 71(b), Me, Mb531 c)

()-trans- 3- (2,4-Difluorophenil)tgtrahydro-5-[[4-[4(1

-nmet hyl et hyl ) - 1- pi per azi nyl ] pitevioxy] net hyl ] - 3-furan- nethanol 15 The title
corrpo d of Exarrpl e 71(b) (6.48 g, 12.2 mole) was dissolved in 30 nL of .
10% H g, ture was stirred 90 mn. at RT, poured into H2CC12 (500 m)
and H20 (20 %,f

oﬁ(“é ah@@'lét dx?lfsnraﬁh QHGQ\'&I;IQ?]WOtOhA,@a%H Wafdicn he [err] layer was

washed with briangcf i ed over anhydrous [err], and evaporated in

vacuo. The so- jiemmkwe@@mkm of PieRyTBlRGBHESPHEZIcAR alﬁyI-BJof(‘cii1 Zatazoldhyit i ng
kth 1920 [err] (v/v) containing 1 m conc. [err] per liter of solution

t 0 gi ve 4a.3A compduheofitietformumonpound of Exanple 71 (c), as a gum Me, MH447.

d) ()-trans-3-(2,4-Difluorophenyl)tetrahydro-5-[[4-[4-(1

- pi per azi nyl ] phenoxy] net hyl ] - 3- f ur annet hanol , net ﬁnesu onate 25 The title

conpound of Exanple 71(c) (4.31 g, 9.65 mol e) 2ed in dry

pyridiee (30 nmL). After cooling th@yso-for ure [err],

met hanesul fonyl chloride ( 2 m., 1&6 I was dded¥ The so-for med

m xture was stirred 2 hr %—I nd 't he okated in vacuo. The

so-formed resi due was di oIv 2 300 m_) and 5% [err] (200 nL).
[err] layer was sepa d, washed wi{'h 30 brine (200 nml), dried over

ydr&us [err], and evaporated in vacuo to give 5.14 g of the title

a
d of +) -t -1
DA a2y RN i 0 B Perd i Bodlafy ol 5 2 Eh orp. | () -trans
-yl) met hYH AR AAYELGQT Contpdéiftn YinlcRRbRgYd & thBlagdiNdally dtebtive amount of a compound of
- met hyLet hylybig] P8o@7dnB @ pRatmaceutically acceptable carrier.

11. The use of a compound as claimed in any of Claims 1 to 10 in the'manufacture of a pharmacsutical
. composition for treating or preventing susceptible fungal infections, hyperproliferative skin disease,
\‘ allergic reactions, autoimmune reactions and diseases and/or immunological diseases.

12. A method of making a pharmaceutical composition comprising mixing a compound of formula | as
claimed in Claim 1 with a pharmaceutically acceptable carrier.

13. A compound represented by the formula:

o /2%
A
o N (,—7—\//\/-6}1’:. /ﬁ<8-c>/ -

II

55 :
wherein Ar is thienyl, pyridyl, biphenyl, phenyl or phenyl substituted by one or more of halo, nitro,
cyano, Ci—¢ alkyl, Ci1-¢ alkoxy or perhalo Ci-s alkyl;

YisCHorN; —_—

“ I



To a solution of the title conpound of Exanple 70(d) (5.14 g, 9.65 mmole)
in dry DMF (50 nL) was added sodi ugi,brﬁga?‘i 1(1 32 g, 14.5 mmole). The
so-formed m xture was stirred overnight a Ferr] The m xture was cooled to
RT and poured into [err] (500 nL) and extracted with H20 (3 x 500 nL). The
[err] layer wasondbi &G o0'Cas - Oxptenchin@the rdiaining v dll ACE af®#rateMd-; i N vacuo. The
so-fornmed resi duie OMISR4 BINR(Hroomat ogr aphed on silica gel, eluting with 1%
[err] (v/v) containing 1 nL conc. [err] per liter of solution to give 2.43
g of the title conmpound of Exanple 71 (e) as a gum Me, M498. EXAVPLE 72
45 ([erm])-trans-2-[(4-(4-1sopropyl pi per#lzi n-1-yl)- phenoxy) net hyl

-4-(2,4-di chl orophenyl)-4-[1H1, 2, 4—NNK1|(B'NIIR 1}2/I ) met hyl ] oxet ane. 50 a)

1, 2- xo0- 4- (2, 4-di chl orophenyl ) - 5(1 H-124 i‘azol - 1y|) 4pentano| 55
4-(2,4-Dichloro henyl -4- hydrOXé ‘gzé%' H 2, 48;1r'lt???250| 'E?r/‘f 6‘['(9 ﬁg g‘_‘rb(e@ .
described in: s g,
0038 ndh e). e ooR e Cm L f%@gvhfﬂm‘a 5. Dol Y g °

over ni ght erﬂoé gﬂr ar | % f rlsJ\ (200 L) and vvashed with 10%
aqg. sodi um car gﬁ]

Ierr] and the
sol vent was rer z%éctftﬂg %md’o c|s ,rn@§sure 4 %&h@g%@-@é’&i “Bl to give
the titlge conpou as a gum(7.29 g), Me M+ 314. b) 1
-[4-(4- Isopropylplpera2|n 1
-yl) phenoxy] - 4- (2, 4- dlchlorophenyl)
‘diol 5 A sol ution of 4- opr op era2| ' é\é@hep (5.25 g, 0.023
nol e) (descri bed in J. MedN Chemmy _?“aGll (1983)) rcﬂed at room
erature in dry DVSO (1& r%ya , 0.R24 nole) was added.
After the addition of NaH onpl et e, the so- forrred i Xxture was stirred
for 30 mnutes and then a solution of the title conpound of Exanple 72(a)
(7.0 g, 0.022  nothelp LGris 8 legvirpiarap,(vath Gitg proguge & cempgundrobhafosaula Aft er t he
additi on was over, the so-formed m xture was heated at [err] for overnight,
then co# ed 10 to roomtenperature. [err] (500 nl) s added and stirred

for 10 mnutes. The [err] extract washed % yand dried (MySOH4).

zgﬂl -yl)-2, 4- pent ane

The sol vent was renoved to give the crﬂde ich was dissolved in
100 nL of [err] and chronat phed ov SI lic ﬂl_unn Q}utl ng with
['{)H] % I\{,EO—I v/ v containi M%Of - er oneliter gi ve
isomer-I (3.2 g), andlsgm} 2.479 loft etitle c%pfund of Exanpl e
72(b). 15 Isoner-1, mp. ‘f 132, M+534_ Anal ysi s: Fou C, 58.09;
H, 6.2; N, 12.92; CL, 13.35% '

b) reacting a compound of the formula

Lec g 7‘1% a

‘L 8 —C

35

with an azole ion to produce a compound of the formula

50

—N

65
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20 [err] requires - C, 58.42; H 6.22; N. 13. 10; d

13.26% | soner-2, mp. 134, M534 gﬁo@ngbmﬁgs Found - C, 58. 21, H
6. 2; N, 12. 36; Cl 13.23%/[err] requires - C, 58.42; H, 6.22; N
13.10; d, 13.26% 30 c) ,

1-T 4- (4-1 sopr bprbre iApeexsigannB and/G 3re gt nosacting/e qofpalind pichd formwojghenyl ) - 5- (1H- 1, 2,
4-triazol -1-yl)-2-tosyl -4-pentanol |soner-1 of Exanple 72(b) (1.5 g, 0.028
nol e) was dissolved in pyridine and was added p-tol uenesul- 35 fonyl
‘chloride (1.2 g, 0.063 nole) thereto and e so- forqed solution was stirred

at roorh tenperature overnight. Pyridine evapefated under hi gh vacuumto
provi de a crude product which was ~ex cte&i}yﬁﬁq}err] (200 m) and washed
with water. The [err] extract was I ed _over/andiyslnes [err] and sol vent
was evaporated to give the title npouﬁd—dt Exanmpl e 72(c) (1.8 g). 40 d)
([err]) trans-2-[ (4-(4-1sopropyl - p\per azi n-1-yl ) phenoxy) net hyl ] -4- (2, 4-di ch
Iorophenyl) 4-[1H1 ,2,4-triazol -1-ylx=_pethyl] oxetane The title conpound

of Exanple 72(c) (1. 26 g, 0.0018 nol L) 2§i di ssolved in dry THF (50 nL) and
yl

cooled to [err] and a solution of n{put ithium (2.5 M 0.75 nL 0.00087
nol e) in hexane was added thereto 45N\ @yer 5 mnutes. After the addition
was copplete, the mxture was stirred at [err] for 15 mn. and then at
[err] for 2 hrs. The so-fornmed reaction m xture was evaporated to dryness
to provide a eitu@e product which was dissolved in [err] and the so-forned
solution was twasddecb Wi th water. The [err] extract was dried over anhydrous
err] and the solvent evaporated to dryness. The so-forned gum was

maeog- raphed on a silica gel colum elutipg with [err] MeOH (v/v) to
give 1.2g of the title conpound of § Ex%gp" 72(d), mp. [err]. Elemental
analysis: C, 60.25, H 6.03 745, 13.84; [err] requires: C,
60.41; H 6.05; N, 13.56; (ﬂ 13 3% 5 Quacr) &P O 318 214 Bl EXAWPLE 73
()-cis-2-[(4-(4- Isopropylplpecg 71 N-Blay pheno%y met hyl | - 4- (2 4-di chl or ophen
yl)-4-FAH1, 2, 4-triazol -1-yl) thyl]oxetane a)
1-[4-(4-Isopropy|piperazin-l-y henoxy] 4- (2, 4- dlchlorophenyl) 5-(1
H1-1,2,4-triazol-1-yl)-2-tosyl - pégo tanol |soner-2 from Exanple 72(b)
was treated in accordance with £he cedure of Exanple 72(c) to give

NI
and
lIf. where A is oxygen, B is -CHz and C is a direct bond reacting a compound of the formula
35
: R, Q
&-_/ . Rl ;_ LG
: 40 ) CHz / v
S
Ar"j —N
. oH
45

with a strong base to produce a compound of the formula

50

55
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10 1.85 g of the title conpound of Exanple 73(a) which was used in the next

step. b) . . EP 0318 214 B1 , _
()-cis-2-[(4-(4-1sopropyl -pi perazi n-1-yl ) phenoxy) net hyl ] - 4-(2, 4-di chl or ophe
nyl)-4-11 H1,2,4-triazol-1-yl)- nethyl]oxetane 15 The title conmpound

of Exanple 73(a) (2.0 g) was subjected to the procedure of Exanple 72(d) to
give 0.88 g of the title conpound of o 73 as a solid, mp. 155-156 C
El emental Analysis: C, 60.06; H 5.78; Ng 13.35; O, 13.59; [err]

requires: C, 60.41; H 6.05; N, 13.56; afd q 13.73. 20 Cdains Cains for
t he foll%mnng Cbntractlng States: AT, B ' DE, FR. GB, IT, LI, LU NL,
SE 1. A conpound represented by the fo 25 [err]

| 30 35 wherein: either one of A B oxygen and the remaining two of
A, B and C are CH2, or A is oxygen, 7 and C//g direct bond; Ar is
thi enyl, ,pyridyl, biphenyl, phenyl kuteg by one or nore of
~hal o, nitro, cyano, 40 [err]al - err]al koxy or p alo [err]alkyl; Yis
CHor N, 45 [err] 51 EP 0 318 214 Bl EXAMVPLE 73
()-cis-2-[(4-(4-1sopropyl pi perazi n-1-yl ) phenoxy) net hyl ] - 4- (2, 4-di chl or ophen
yl ) -4-[ 1H 15.2 dhethdd seainglto\claim 14mateljHl A 3)0Rygai @ i H, and C is CHz, reacting a compound of
1-[ 4- (4-1b sopribgigimuiaper azi n-1 -yl ) - phenoxy] - 4- (2, 4-di chl orophenyl )-5-(1
H1-1,2,4-triazol-1-yl)-2-tosyl-4-pen- tanol |soner-2 fromExanple 72(b)
was treated in accordance with the procedure of Exanple 72(c) to give 10
1.85 g of the title conpounggaf Exanplg)?S(a) whgch was used in the next

_Cl

ep. b)
?ferr])12|s 2-[(4-(4-1sopropyl -
rophenyl)-4-[1 H1,2,4-triazol -
conpound of Exanple 73(a) (2.0
72(d) to give -

25

phenoxy) met hyl ] -4-(2, 4-di chl o
%*?e 15 The title
(Resh¥@cedure of Exanple

\/ 30
with Q—
to produce
e R,
an(Ra) Q
S
45
50
5
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Q.88 g of the title conpound of Exanple 73 as a solid, mp. [err].

El emental Analysis: C 60.06; H pgpo3i1gbigass. 35, G, 13.59; [err]

requires: C. 60.41; H 6.05; N, 13.56; and O, 13.73. 20 Cains Cains for
the following Contracting States: AT, BE, CH DE, FR GB, IT, LI, LU NL,
SE 1. A c@aimsderdhe toliowing Gontracking States ES/GR a: 25 [err] 35 wherein: either
one of A, Bor Cis oxygen and the remaining two of A B and C are CH2, or
A is oxygknA pmcpss far @rodfcing gcpompquad eprgsanied by BgfRMUlayr i s t hi enyl, pyri dyl,

bi phenyl, phenyl or phenyl substiuted by one or nore of halo, nitro, cyano,
40 Slerr] alkyl, [eréyr al koxy or perﬁglo [err]alkyl; Yis CHor N Q
is 45 [err] 55 51 EP ]""'& 10 AR, [err] or hal ogen; 26
[err] and [err] are inde ogen, [err]al kyl or [err]alkyl
substituted by one or nore oxyl > lerr and [err] are hydrogen
hydroxyJ, [err]alkyl or [ | kyl subktitutlebk o] or nore hydroxyl
groups; [err] and [err]Cgle ingdependent|y hydroge® “err]al kyl,

[ err] perhal o al kanoyl dr Terr]ﬂ%anﬂyTC-SO [err] and;[err] are

i ndependently hydrogen,| [err]al kyl, phenyl or phenyl substituted by one or
more of hal o, perhalo [gredalkyl, [err]al kanoyl, [err]alkyl, [err]alky

substi tsut ed by one or re roxy groups, [e | koxy, or 2-
[err]al kyl -3-oxo0-1, 2, 4 riaze-4-yl, or [err] d [err] taken together with
the nitrogen atom-in [ eMNgleA0rmunsubstituted or substituted five or six -
menber heterocyclyl ring systens '

\v 20 wherein:

sither one of A, B or C is oxygen and the remaining two of A, B and C are CH2 and C is a direct
bond; .

Ar is thienyl, pyridyl, biphenyl, phenyl or phenyl substituted by ome or more of halo, nitro, cyano,
C1-salkyl, C1-galkoxy or perhalo(C1 -¢)alkyl;

25 Y is CH or N;
: Qis
R .
L 4 N
X)ts 5 (x)t
35 N
. "‘f-P
i (x)tr
Mt 0 R4

-W-CHz-(C-C-),;CORs, -W-CHz-(-CuC-)-Ar, -W-CHz-(CuC)~-G(Rio), ~W-CH2-CH = CH-C=C-(R1o);, -W-
CHz-(C=C),-CHz2-NRg Ry, -W-CH(Rs)~(CH2)p-CO2Rs, -OH,

45
o
il
-OC-C—NR13R9
50
or -N-R14Rs
P is a direct bond, CHR; or CHR;{CHRy2;
W is -NRs-, -O- or -S(0),=;
56 X is NO2, -P-NRs Ry,

R
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cont ai ni ng carbon and one to four heteroatoms chosen fromN, 0 and S, said

het erocycl yl substituents 35 b'9%B1b q{bal kanoyl, [err]alkyl,

[ err]al koxycar bonyl, am nocar bonyI ?err | am nocar bonyl ,

N, N-di [ err] al kyl ) am nocar bonyl, am not hi ocar bonyl N-

[ err] al kyl ami not hi ocar bonyl , N,-N— di [err]-alkyl)- am nothiocarbonyl,

[err]al kyl sul fonyl, phenyl-substituted P?rr] al kyl sulfonyl, N-[err]alkyl

sul fonyl, N [err]alkyl am no, N, e 'f‘al kyl)am no, 1, 3-im dazol-1-yl,

2-[err]-al kyl [err]alkylsulfenyl- i dazol - 1-yl, 2-pyridinyl,

2-thiazdlyl, 2- [err]alkyl-3-o0xo0- -triazol - 4 yl,

1-[err]-al kyl benzi m dazol -2-yl, 40 nrgg 3 or phenyl substituted by

one or nore of halo, perhalo [err] al kyl rr)fal kanoyl, [err]al kyl,

[err]al koxy, 1H,2,4-triazol-1-yl or 2- [err]al kyl - 3-ox0-1, 2, 4-triazol -4-yl;

[err] i%a [err] alkyl, [err]al koxy, amno, N,Ndi [err] alkylam no,

phenyl oOr phenyl substituted by one or nDre of halo, perhalo [err]alkyl,

[err]al koxy, nitro,- cyano, [err]al kanoyl pisO 1,2,3,4 or 5; 45 n

is, L or 2, ris1lor 2; andt isO 1,2 13- and the stereochenical isoners

thereof in racemc or opt ically active Fg‘rﬁs'or a pharmaeutically

acceptald e salt thereof, with the proviso that when [err] or [err] or [err]

is attached m,enmmh@@n;atom 50 adjacent to [err] or [err] or [err]

or [err] is notRhyelrRxard. Ri2.areTkéaperaisiy Liptrogeh, Cl-adikyl & G el subditutdd B ore dr S

oxygen and t veretgtmakyngmgpsi wo of A, B and C are [err]. 3. The conpound of

cl aim 1 wher ei NRARLSRinxHg@nd RB arg hisiigea rigldrbiyl, €1 & aléiyl roe Ci - ikyh substfidedbly one deP O
8,2142031 4 more hydniapbonaebsof claim 1 further characterized by Q being [err]

10 5. A conpouni a9¢ Red a5¢ indepengdgaily diydregen. e re alkWofCarb)rarhalocatkaneyl ox (Gaelelalianails R7.

6. A corrpound ofs @Fﬁv e jindeprndently hydrpgpm &1 walky @Jaeruyormmvwb%@teﬁ Y 9% qr @norg of 20

or wherein Zhe rfalGymipkyt é‘Fzr lalkanonlo G- )al qu-Sﬂ PRA or more hydroxy

ani nocar bonyI9'°“T\?' t? 'éFP n’g% '&?T?'hﬂ'@'é °'1 9} fhyviipthe

o ot thl @%2- alkyl u%Ft‘%‘%‘ o IP?%%:, Eﬂ%i -salk'yeamm car )ﬁ}zﬁ

ani not hi ocar (%/1 )
sul fonyl , df (j en I-s bstlt ted C1-salkyl
1 3-i i dazol - %oy{ R g’ 1’ i
T—6 -éalk Isufeny!
R-pyridinyl, -mihgkblaizﬁ yn n i@éoby '2 1-sX0a'I b o 1, ,4-t@a§8 4-ny' Xl C1 —s=alkylben-
[ err]-alkyl Qﬂﬁdaﬁel-@@? ‘3} p TM or phenyl substituted by one or more of halo, perhalo Ci-salkyl, (C2-Cs)-
alkanoyl, Ci-salkyl, Gy -galkyl substituted by one or more hydroxy groups, Ci-salkoxy, 1H,2,4-triazol-1-
yl or 2-C; —g-alkyl-3-0x0-1,2,4-triazol-4-yl;
Rs is a Ci—salkyl, Ci~galkyl, Ci-salkoxy, amino, N,N-di Ci-galkylamino, phenyl or phenyl substi-
35 tuted by one or more of halo, perhalo Ci -salkyi, C1-galkoxy, nitro, cyano, (Cz- Cs)alkanoyl
" pis0,1,2,3,40r5;
nis0,1or2
_ ris1or2; and
v tis0,1,20r 3; and
) 40 the stereochemical isomers thereof in racemic or opftically active form; or a pharmaceutically
acceptable salt thereof, with the proviso that when Rz or Ri1 or Riz is attached to a carbon atom
adjacent to -NRs, -S(0)-, or -O-, Rz or Ri1 or Riz is not hydroxyl comprising:
I. Wherein one of A, B and C is oxygen and the two remaining A, B and C are -CHz-
a) reacting a compound of the formula

_ Ar A =
| — L.
50 %‘Eﬁc rlza 6
N\
. N
R

where LG is a leaving group, with Q™ fo produce a compound of the formula

. O O R
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25 0 [err] 35 or phenyl or phenyl substituted by one or nore of hal o,
perhalo [err]al kyl, [err] alkanoyépkgﬁébﬂig¥l [err]al kyl substituted by
one or nore hydroxy groups, [err]al Koxy, perhalo [err]al kyl, phenyl or
phenyl substituted by one or nore cyano, nitro, halo, perhalo [err] alkyl,
Cl -6 al koxy, [err] alkyl or 2- [err]alkyl 3-o0xo0-1 ,2,4-triazol-4-yl or 1
H 2,4-triazol-1-yl. 40 7. A conpﬂu Acl a| @1 further characterized by Q
being [err]. 50 _ [err] [err] or 53
EP 0 318 214 Bl 8. A conpound of |n11 ep seﬁgbd by the formula 5 [err]
15 whesein: one of AL Band Cis @nd t remaining two of AL B and C
are -CH2-; Hal is Cl or F, Z |s r] al kyl, [é&rr]al konoyl, or phenyl
substituted by 2- [err]alkyl - x -~y 2, 4ttiazol - 4- yl. 20 9. A conmpound of

the fornmula 25 [err] 30 mherern [err] Qand y are as defined in claim
1 and s is 1 or 2. 10. A pharnaceutrcal conposition which conprises a
t herap®utical |y effective a a conmpound of 35 claim1 above and

a pharmaceuti cﬁ)fe\fmﬁﬂﬁgﬂ?pa%{go‘#gog??l er. 11. The use of a conpound as cl ai med

inany of Clains 1 to 10 in the nanufacture of a pharmaceutical conposition
for treating or preventing susceptible fungal infections,
hyper pyoliferative skin disease, Astler pons, autoi mrune reactions
and di seases and/or i nmmunol ogi cal d[Xeases _ Q

|

L& Ra

L
N B

with an azole anion to produce a compound of formula

H—Q
Y 30 '
N

36 " II. where A is oxygen, B is CHz and C is CHz reacting a compound of the formula

50 with Q=
to produce

56
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12. A nethod of making a pharmaceutical conposition conprising mXxing a
conpound of fornmula | as clained i gp@agdgyi th a pharnmaceutically
acceptabl e carrier. 13. A conpound represented by the forrmula: 45 50

[err] _ _ Il 55 wherein Ar is
thienyl, pyridyl, biphenyl, phenyl or phenyl substituted by one or nore of

hal o, nitro, cyano, [err] alkyl, [erd alkpiﬁ or perhalo [err] alkyl; Y
e Bor Cis - Oxygen and the

is CHor N, 54 EP 0 318 214 B1

remaining two of AL B or C @ ;T @) {err] or [err] [err] is
I snbif*?%'%d by one or nore hydroxyl
ydroxyl, [err] alkyl or [err] alkyl

hydrogerf, [err] alkyl or [err]

groups; and R2 is 10 hydr og

substituted by one or nore hydhoxyl groups. 14. A nethod of preparing a
conpound of claim 1l conprising: \{w erein one of A B and Cis oxygen and
t he tmo1renaining A, B and C are -CHZ\ a) reacting a conpound of the
formul a5 [err] 20 where LG is Iégying group,with [err] to produce a
conpound of the fornmula 25 30 €§§w

[err] b) reacting a conpound of the formula 35 40 with an azole ion to
produce a conpgynd of the fornmula A 45 [err] 50

15 Il. where A is oxygen, B is -CHz and C is a direct bond reacting a compound of the formula
R, Q
: Rjmanns LG
N 20
~ cu, P
25 o OH . N
with a strong base to produce a compound of the formula
.. R
—/ 30 2 ¢
R
85
' y
/ \
Ar CH,——
W \V%J
40
2. The process of claim 1 wherein in said produced compound, one of A, B and C is oxygen and the
remaining two of A, B and C are CHa. '
45

8. The process of claim 1 wherein in said produced cqmpound, A is oxygen, B is CHz and C is a direct
bond.

4. A process according to claim 1 wherein said produced compound is characterised by Q being
50 '

(2

5. A process according to claim 1 wherein said produced compound is characterised by X being NRsRy.

(AR T

- 68
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EP O 318 214 B1 Il. where Ais oxygen, B and C are [err] reacting a
conpound of the fornmula 5 EP 0 318 214 Bi

[err] 10 15 with [err] to produce 20 [err] and IIl. where A is oxygen, Bis
[err] and Cis a direct bond reacting a conpound of the formula 35 R [err]
40 46 with & AeqesRgeRdirgo claimpl Wistpinesalq prodiged gererowid it pharatterisadi buNBfy being  EP 0

318 214 Bl 10 [err]
15. A method according to claim 14 V\her/E""N is oxygen, Bis [err] and Cis
[err] reacting a conmpound of 15 t Tﬁll a 20 25 : h

[err] 30 with [err] to produce 35 40 45 0

or wherein Z is hydrogen, (Ci-Cs)alkanoyl, Ci-galkoxycarbonyl, aminocarbonyl, N-
C1 -s alkylaminocarbonyl, N,N-di(C; -salkyl)amino carbonyl, thiocarbonyl, N-Cy -s alkylaminothiocarbonyl,
N,N-di(C1 - alkyl)aminothiocarbonyl, Ci —salkyl sulfonyl, phenyl substituted Ci s alkyl sulfonyl, N-Cq-gal-

10 kyl amino, N,N-di(Ci-s alkyl)amino, 1,3-imidazol-1-yl, 2-C;-salkylmethylsulfenyl-1,3-imidazol-1-yl, 2-
pyridinyl, 2-thiazolyl, 2-C1 -¢alkyl-3-ox0-1,2,4-triazol-4-yl, 1-C1 ¢ alkylbenzimidazol-2-yl,

Cl—\s
LH
< io’-

or phenyl or phenyl substituted by one or more halo, perhalo Ci-galkyl, (C2-Cs) alkanoyl Cy-galkyl, -
Ci1~salkyl substituted by one or more hydroxyl groups, Ci-salkoxy, perhalo Ci-¢ alkyl, phenyl or

25 phenyl substituted by one or more cyano, nitro, halo, perhalo Cy-gsalkyl, C1 ~galkoxy, Ci—galkyl or 2-
C1 —g alkyl-3-0x0-1,2,4-triazol-4-yl or 1H,2,4-triazol-1-yl.

15

7. A process according to Claim 1 wherein said produced compound is characterised by Q being -S(O)n-

GH(Ra CHz)y COzRs;
/N .
"0-©-N\_I N~CH(CH,) ,;
)4
35 -OO-r/ ﬁ
| - \=N

b_. W-CHz-(CuC),-C(R10);; or W-CHz-CaC-C=C-C(CHs)s

'\_/- 30

~e

8. A process according to claim 1 wherein said produced compound has the formula

M2 _@ﬂ 4 Y-z
CHy a—d % @ -

50

-~
]
wherein:
one of A, B and C is oxygen and the remaining two of A, B and C are -CHz-;
Hal is Cl or F;

-

i



85 [err] EP O 318 214 B1 Clains for the follow ng Contracting States:
ES, GR 1. A process for produci ng gEpce@sigsady epresented by the formula: 5
10 [err] 20 wherein: either one of Al Bor Cis
oxygen and the remaining two of A, B and C are CH2 and Cis a direct bond,
Ar is thienyl, BysGasdkyl, (SkiSkelanbyl, qnhkanylisulstitutet bins-£1-salyk3-pxotti2ddridzgl-demhe  or
more of halo, nitro, cyano, [err]alkyl, [err]alkoxy or perhalo [err]alkyl;
25 9y A g_metml ¢fmal ‘, g.q;pnagnagwtical cqmpogition phicty gamppises mg(ir;qﬁ, copgqupq ofdermula | as
hal ogen; [ er rgefineddm@aimg,with apharmageuticallyageepteably caair ogen, [err]al kyl or
[err]al kYl substituted by one or nore hydroxyl groups; [err] and [err] are
hydr ogen, H9‘d’?8’>‘?‘§ﬂ5§f°[gf"i"¥'a$Rf]‘?"‘pBP"dd”hS’ Y8 substituted by one or 20
nor e "hydroxyl groups; [err] and [err] are independently hydrogen,
[err]al kyl, [err] al kanoyl or [err]al kanoyl; [enr] and [err] are
i ndependent |y hydrogen, [err]alkyl, phenyl gg, pit@ayl substituted by one or
nore of halo, perhalo[err]al kyl, [err]al kan cklerr]alkyl, [err]alkyl
substituted by .one or nore hydroxy grou adgOxy, or 2- [err]
al kyl - 3-o0xo0-1, 2,4-triazol-4-yl, or [err] ahd r] taken together with the
25 nitrogen atomin [err] forA i\puted or substituted five or six
menber heterocyclyl ring systens contai ng car bon and one to four
het er oat ons chosen fromN. O and S. sai Afgcyclyl substituents being
[err]al kanoyl, [err] al koxycarbonyl, am noc nyl , :
N-[err]al kyl ami nocarbonyl, N, N di ([err]al kyl)am nocarbonyl,

m not hi ocarbonyl, N-[err]al kyl sulfonyl, phenyl-substituted [err]al kyl

| fonyl2e N- [@ere]ﬂaﬁrk\;llﬁa-rﬁzrﬂ)a,"dﬁ,aﬁaéide’;ne‘i injclgink y comprisingy, 1, 3-i i dazol -1-yl,
2-[err]al kyl [ dRrpagiingya compaing pf-the formula

Q

. A

~ with Grignard reagents of the formula

| R
.Mﬁ- *safl;%%-

to produce compounds of the formula

35

s .
“ - Ay
OK
50 (B) reacting the product of step (A) with an azole anion
Ny, Y,
CRTN
55 . — N

“to produce a compound of the formula

63 R A LA



30 1, 3-imdazol -1-yl, 2-pyridinyyl 2-thiazolyl, 2- [err]

al kyl -3-oxo0-1, 2,4-triazol -4-yl, yl ben- zi mdazol -2-yl, or
phenyl or phenyl substituted by o%%bgﬁé#3?g¥of hal o, perhalo [err]alkyl,
[err] al kanoyl, [err] alkyl, [err] alkyl substituted by one or nore
hydroxy groups, [err] alkoxy, 1H 2,4-triazol-1 - yl or 2-

[err]-al kyl -3-0x0-1, 2,4-triazol -4-yl; [eE?] is aerr]alkyl, [err]alkyl,
[err]al koxy, am no, N, N-di [err]al kyl am n@\ phenyl or phenyl substi- 35
tuted by one or nore of halo, perhalo [err¥alkyl, [err] al koxy, nitro,
cyano, 5[ err]al kanoyl ; pisQO 1, 2, 3, 4or5; lor 2, ris1or 2; and t
is 0, 1, 2 or 3; and 40 e stefeocheMmcal isoners thereof in
racem c or optically active form :§pally_acceptable salt
thereof, with the proviso that when [ergi [&ex)y or [err] is attached to
a carbon atom adjacent to [err] or [err] or [err] or [err] is not
hydrox91 conprising: |. Wierein one of A; B and Cis oxygen and the two

Lo 192 B S SR R Sl hor 2 e

55 where LG i ound of the
formul a 59 EP O 318 214 B1 5 [err] 10 b) reacting a conpound of fornula
15 L 2@, with an azole anion to produce a conpoud of formula [err] 36

1. where Ais oxygen, Bis CH2 and Cis ea@ting a .conmpound of the

formula [err] 50 with [err] to prodyce 55
i : Y,
oM \5
'\:N
25 (D) reacting the product of step (é) with Q~ to produce a compound of the formula

35

40 11. A process for producing a compound of the formula

.@’
45 RAc R
| =7
:E?<:;——-C. (
V-
50 _ \
| | .
55 wherein Ar, A, B, C, Y, R and Rz are as defined in claim 1 and T is O, NORs, NNR; Rz or NNR; CON-
(R:Rz) comprising:
oxidising a compound of the formula
-

. iy



[err] EP0318214B1 [err] 10 and 15 I11. where Ais oxygen, Bis
[err] and Cis a direct bond react igpg #4gc3ggqund of the fornula [err] with
a strong base to produce a conpound of the formula 35 40 2. The process of
claim1 wherein in said produced conpound, one of A, B and Cis oxygen and
fhe remaining two of A, B and C are CH2. 45 3. Theaprocess of claiml
wherein in said produced cofpguynd, A 5 ge s CH2 and Cis a direct
bond. 4. A process according to m 1 wherg4yn said produced conpound is
characterised by Q being 50 [er 5. A pyoc gccordl ng to claim1
wher ei n Said produced conpoundfls chqracterd sed by Hehg [err]. 61 * C
L M S * EP 0 318 214 6 pracess according to claim1l wherein
sai d produced conpound is charac e zed by [err] being N NZ 5 or

wher ei n Z is hydrogen, [erlg])alkanoyl, [err]alkoxycarbonyl,

am nocar1ponyl , N [err]al kylamn bonyl, N,N-di [err]alkyl)am no
carbonyl’, thiocar bonyl N- [err]al kyl am not hi ocar bonyl, N, N-di

[err]al kyl) amn [l&qi@x,*mu,; err]al kyl sul fonyl, phenyl substituted
[err]al kyl su onyltgﬁ? kyl amino, N,N-di [err]al kyl)am no,

1, 3-imdazol -1-yl, 2-[err]alkyl met hyl sul fenyl -1, 3-i m dazol -1-yl, 2-
pyridinyk, 2-thi azol yl, 2- [err]alkyl -3-(}1_{(0-1, 2, 4-tki azol -4-yl,

1-[err]al kyl benzi m dazol - 2-yIQr !

ce=""
(, = | & \
St -
N — Y
>
o
25
wherein T is oxygen and, if desired, converting the so-produced compound to a corresponding
compound in which T is NORy, NNR1 Rz or NNR1 CON(R1 Rz2).
_ ~ Patentanspriiche |
o so Patentanspriiche fiir folgende Vertragsstaaten : AT, BE, CH, DE, FR, GB, IT, Li, LU, NL, SE
1. Verbindung, die durch die Formel
% CH R I
?“1. B—C
. 40 _ <N\7
A
45 dargestellt wird, worin

entweder eines von A, B oder C Sauerstoff ist und die restlichen zwei von A, B und C CH. sind, oder A
Sauerstoff ist, B CHz ist und C eine direkte Bindung ist;
Ar Thienyl, Pyridyl, Biphenyl, Phenyl oder durch ein oder mehrere Halogen, Nitro, Cyan, Ci-g-Alkyl,
Ci —-s-Alkoxy oder Perhalogen(Ci —¢)alkyl substituiertes Phenyl ist;

50 Y CH oder N ist;
Q

—-/

ST



[err] 20 or phenyl or phenyl substituted by one or nore halo, perhalo
[err]al kyl, [err]al kanoyl [err]al Ei‘k)’:&*%#kql Kyl substituted by one or nore
hydr oxyl groups, [err]al koxy, perhalo | al kyl , phenyl or 26 phenyl
substituted by one or nore cyano, nitro, halo, perhalo [err]alkyl,

[err]al koxy, [err]al kyl or 2- C, -salkyl-3-o0x0-1,2,4-triazol-4-yl or 1

H 2,4-triazol -1-yl. 7. cesEeaccordi ng to Caiml rgin said produced
conpound i s char acgp.g¢d #fng [err] [err] 30 4 8. A process
according to claim1l Z'd produced conpotind e fornmula [err]
50 55 wherein: one of A B a s oxygen and the r LAT two of A, B
and C are -CH2-; Hal is d or 4&; EP 0 318 214 B1 Z is [err}'-al'kyl,

[err]al kanoyl, or QRhe trtut ed by 2-

[ err]al kyl - 3- oxo- 17 2,°4- m -yl. 9. A nethod of meking a pharnmaceuti cal
conposi tion which conpriSes 'X('gg a conmpound of forrmula | as defined in

Cdaimi®with a pharnmaceutically acceptable carrier. 5 10. A process for

produci ng_a_gQRoUndl e, b 5. O By, “ % Ctta(0mC)ClErod W-CHACH = GHIORG(Rug), W-
[err] 15 20 ., e X0ET e A &!\; 1 R CEol Y R R EECT R i1
conprisi ng: LR acf?‘%’a%ﬁ‘sﬁ %kpgqmgﬁor nul a 25

[err] with Gignard reagents of the forrwla 30 35 to produce conpounds of

the formula 40 “

"O"C-leRg

oder -N-Ry4Rs ist;

P eine direkte Bindung, CHR11 oder CHRy1CHR2 ist,
W -NRs-, -O- oder -S(0),~ ist;

X NO2, -P-NRs Ry,

2

Ry

. @ | .,

O o - NR, R4

36
0o

-C-Rs ’

AR, OR3 oder Halogen ist; '
R1, Rs, Rs und Rio unabhéingig Wasserstoff, C1—s-Alkyl oder durch eine oder mehrere Hydroxyligrup- -
pen substituiertes C -s-Alkyl sind; -

45 Rz, Rs:, Ri1, Riz und Ri+ Wasserstoff, Hydroxyl, Ci-¢-Alkyl oder durch sine oder mehrere Hydroxyl-
gruppen substituiertes Ci —s-Alkyl sind; '
Rs und Rz unabhiingiy Wasserstoff, Ci-s-Alkyl, (C2-Cs)-Perhalogenalkanoyloder (C»-Cs)-Alkanoyl

sind; _
R: und R; unabhingig Wasserstoff, Ci-g-Alkyl, Phenyl oder durch ein oder mehrere Halogen,
50 Perhalogen-(Ci -¢ )-alkyl, (C2-Czg)-Alkanoyl, Ci-s-Alkyl, durch eine oder mehrere Hydroxygruppen sub-

stituiertes C1-g-Alkyl, C1-5-Alkoxy oder 2-(C1 —¢ )-Alkyl-3-0x0-1,2,4-friazol-4-yl| substituiertes Pheny! sind

oder Rs und Ry mit dem Stickstoffatom in NRsR; zusammengenommen unsubstituierte oder substitu-

jerte, flinf- oder sechsgliedrige, heterocyclische Ringsysteme bilden, die Kohlenstoff und ein bis vier

- aus N, O und S ausgew#hite Heteroatome enthalten, wobei die Heterocyclus-Substituenten (C1-Cs)-

55 Alkanoyl, Ci-g-Alkyl, C;-¢-Alkoxycarbonyl, Aminocarbonyl, N-C;-g-Alkylaminocarbonyl, N,N-Di(Cy—¢-
alkyl)aminocarbonyl, Aminothiocarbonyl, N-C1 -g-Alkylaminothiocarbonyl, N,N-Di(Cy -s-alkyl)-
aminothiocarbonyl, Ci-¢-Alkylsulfonyl, phenylsubstituiertes Ci -¢-Alkylsulfonyl, N-C; —s-Alky!sulfonyl, N-
Ci-s-Alkylamino, N,N-Di(Ci-¢alkyl)amino, 1,3-Imidazol-1-yl, 2-C;-¢-Alkyl-C, --alkylsulfenyl-1,3-imida-

_—

o [y A



[err] 50 (B) reacting the product of step (A) with an azole anion 55
to produce a conpound of the fornulgp §31821483 0 318 214 Bl 10 (C) reacting
the product of step (B) with a peracid to forma conpound of the fornula 15
0 25 (D) reacting the product of step (c) with [err] to produce a
conmpound of t#eeiylor 2Byridin@5 2Thiazdifl, 24Cips-blsdSSxd- 12, 4-fipzoB4Y 11 10-sAKybanziideciol@fy!
t he fornul a 46desBhesy oder duichpin oddr mejirere Halogew, Pathalogen-Gies-alkyl, (Gere)-Alkemayl Cat-Alkpls
defined in cl Gi-sAkognth-34-Tipzer1-y| esder 3-Cl-eAlky-Sruerh?.f-iazoh4-yisubsiiertes Phenytsingpound
of the formnul B Ci-spibvl O34sgAlkoxny; Aminog OLN-Bi-Gr caralylamingnten cpderr durahr 9l loder rephpess r |
20 25 whér ei n“*’qe@; Pask‘g'?g%ﬁ Carscflkyh €1-er8kpy hftro. CuangelPr-Pardliancy substityiedas ialogen ist

conpound to aP 'or S corrpound in which Tis [err] . PatentansprUche

30 Pat ent ansp? Yger fol gende Vertragsstaaten: AT, BE, CH DE, FR GB,
I T, LI, LU, l\q_0 3{":,[urrger bi ndung, die durch die Formel CH X _-
C C9 10 die stereochemischen lsonjneren derselben in racemischer oder optisch aktiver Form oder ein pharma-

zeutisch annehmbares Salz derselben, mit der MaBgabe, daB wenn Rz oder Ri1 oder Ri2 an ein -NRs,
-8(0O)n- oder -0- benachbartes Kohlenstoffatom gebunden ist, Rz oder R11 oder Rz nicht Hydroxyl ist.

2. Verbindung von Anspruch 1, worin A, B oder C Sauerstoff sind und die restlichen zwei von A, Bund C
15 CH: sind.

3. Verbindung von Anspruch 1, worin A Sauerstoff ist, B CHz ist und C eine direkte Bindung ist.
4. Verbindung von Anspruch 1, die weiter dadurch gekennzeichnet ist, da8 Q
X
(%)
o — W
25 a ‘f‘

ist.
5. Verbindung des vorstehenden Anspruchs 1, die weiter dadurch gekennzeichnet ist, da8 X NRsR;7 ist.

6. Verbindung von Anspruch 1, die weiter dadurch gekennzeichnet ist, daB NRs Ry
35 Nf\n-z

ist oder worin Z Wasserstoff, (C1 -s)-Alkanoyl, Ci-s-Alkoxycarbonyl, Aminocarbonyl, N-C1 -5 -Alkylamino-
y carbonyl, N,N-Di(C1 - -alkyl)aminocarbonyl, Thiocarbonyl, N-C1 -s-Alkylaminothiocarbonyl, N,N-Di(C —¢-
- 40 alkyl)aminothiocarbonyl, G, -g-Alkylsulfonyl, phenylsubstituiertes C1-g-Alkylsulfonyl, N-C; -s-Alkylamino,
N,N-Di(C1 - -alkyl)amino, 1,3-Imidazol-1-yl, 2-Cy -5-Alkylmethylsuifenyl-1,3-imidazol-1-yl, 2-Pyridinyl, 2-

Thiazolyl, 2-Cy —¢-Alkyl-3-0x0-1,2,4-triazol-4-yl, 1-Cy —s-Alkylbenzimidazol-2-yl,

45 Ci.H3 (o)
N .
§ I N— ch 3
50 v N /g o}
¢H,
oder Phenyi oder durch ein oder mehrere Halogen, Perhalogen-C1 -g-alkyl, (C2-s)-Alkanoyl-C1 -g-alkyl,
85 durch eine oder mehrere Hydroxygruppen substituiertes Ci-¢-Alkyl, Ci-s-Alkoxy, Perhalogen-Ci-s-

alkyl, Phenyl oder durch ein oder mehrere Cyan, Nitro, Halogen, Perhalogen-C1—¢-alkyl, Ci -s-Alkoxy,
C1-s-Alkyl oder 2-C1 —-Alkyl-3-0x0-1,2,4-triazol-4-yl oder 1H-2,4-Triazol-1-yl substituiertes Phenyl ist.

. L




40 ' N cNr 45 dargestellt wrd, worin entweder

ei nes von A, B oder C Sauerstoff Eﬁ%g%?b@ restlichen zwei von A, B und C
CH2 sind, oder A Sauerstoff ist, i'st und C eine direkte Bindung ist;
Ar Thienyl, Pyridyl, Biphenyl, Phenyl oder durch ein oder nehrere Hal ogen,
Ni tro, Cyanvebihdung-vBh kinbpruck, 1, -die- Rbil6 Watukt GjekdnrieldAed BE NalliQ =SRORCKIRL)-(CHz),-
substi t ui er wosRPhenyl ist; so Y CH oder Nist; Q55 EP 0318214 Bl 5
~ W Xh; O Xt ', WPX X -WCH2- (G C) r CORs,

-WCH2- (CEO)r-Ar, -WCH2-(COC), -2 A
CH2 -(@C)r-CH2-NR6 R7, - \W-OE)X-Ref- (CF

Z o)@ﬁ%:l%Zm:CI—LGrC-(RlO)t. - W
; . 2O 15
‘b' elge dj a&é}(&'ﬁﬂhﬂg, CHR, 1 odor CHR

0 -O-CGN13R9 20 odor -NR 4RI Netse
| CHR12 ist, W-NR5-, -O oder -S(O,- ist;—X NO2, -P-NRsR7, 25 K, 30
PIR35 01 -CR5, 40 AR, OR3 odor

Hal ogen ist; R, Re, Rs und R o unabhanggqWasser ff, G-6 -A kyl odor
durch # ne odor nehrere Hydroxyl gruptDsNi uiegtbs G -s-A kyl sind;
45 R2, Rc, Rlu, R12 und RI 4 WasserSi.Qi/f , w'dro&l, C - -Aklyl oder

durch ei ne odor nehrere Hydroxyl- gruppen substi tes G -s-Alkyl sind;

15 W-CH.-(CaC),-C(R10), oder W-CH,-C = C-C = C-C(CHjs)s ist.

8. Verbindung von Anspruch 1, die durch die Formel

.
— @ W
\
o Soaa DA =
. T oau, 8¢ '
f
oy
o %

dargestelit wird, worin: _

eines von A, B und C Sauerstoff ist und die restlichen zwei von A, B und C -CHz- sind,

Hal Cl oder F ist,

Z Ci-6-Alkyl, (C2-Cs)-Alkanoyl oder durch 2-C1 —s-Alkyl-3-0x0-1,2,4-triazol-4-y! substituiertes Phenyl ist.
35 )

9. Verbindung der Formel
S | oH K2,
ZN - s \
-/ Qx

45

worin Ar, Ri, Rz, Q und Y wie in Anspruch 1 definiert sind und s 1 oder 2 ist.

10. Pharmazeutische Zusammensetzung, die eine therapsutisch wirksame Menge einer Verbindung des

50 vorstehenden Anspruchs 1 und einen pharmazeutisch annehmbaren Tridger umfast.

11. Verwendung einer in einem der Ansprliche 1 bis 10 beanspruchten Verbindung bei der Herstellung
einer pharmazeutischen Zusammensetzung zum Behandeln oder Verhliten ansteckender Pilzinfektio-
nen, einer hyperproliferativen Hautkrankheit, allergischer Reaktionen, Autoimmunreaktionen und -krank-

85 heiten und/oder immunologischer Krankheiten.

" 12. Verfahren zum Herstellen einer pharmazeutischen Zusammensetzung, welches das Mischen einer in
Anspruch 1 beanspruchten Verbindung der Formei | mit einem pharmazeutisch annehmbaren Triger

* c L M S * - :




RF und R 3 unabh~ngi g Wasserstoff, G -6-Al kyl,

(02- Ca) - Per hal ogenal kanoyl oder (C2gp9 318 24@®ay! sind; RN und R7 unabhangig
Wasserstoff, G -s-Alkyl, Phenyl oder durch ein oder nehrere Hal ogen, 50
Per hal ogen- (O -6) - al kyI (C2-CB)- Al kanoyl, G -s-Alkyl, durch eine oder
mehr er e Hydr oxyagt.uppen sub stituiertes G - -Akyl, C-6 -Al koxy oder
2-(C -s )-Akyl-3-o0x0-1,2,4-triazol-4-yl substituiertes Phenyl sind oder
Re und R7 #A#tDusbrdiediomesst of f at om i n NRNR? zusamengenommen unsubstituierte
odor substitu- lerte, fUnf- odor sechsgliedrige, heterocyclische

Ri ngsyst®eme bilden, die Kohlenst&gf und ein bis vier aus N, 0 und S

ausgewAhl te Het broat one thal t on, iAdi e Het ero?qcl us- Substituentbn (G
-Cs)- 55 Al kanoyl , g AWk -G-W onyl, Am ggear bonyl ,
N-Cir-s-Al kyl ami nocar b Fv_,/NN—D|(O- -G aﬁa.n 7J:bonyl

Ami not higcar bonyl, -s- Al kyl am not hi ocar bony §O“‘ N,ND (G -s-alkyl)-

am not hi ocar bonyl, C -6-Al kyl sul fonyl, phenyl subst#t ui ertbs
C -6- Al kyl sul fonyl, NG -6-Al kyl sul fonyl N G -s-Al kyl am no,

N, N-Di (G -sal ;taﬁg\yypomd@m’sw&m dazol - 1- yI 2-Cl -e-Akyl-C1
- s-al kyl sul f egyihiedyl, Pytid, Bipheryf Phenyt oderldul'dhlehrgﬂierlhéhréré Hhlbgeh]l Nit#d, Cldno1d 1L Akyl, EP
0 318 244 Bl @Qf-Alkoxy bder RertbidgedCiry alkyl 3ubbtitiiarte [Pidny! ist;
2- Cl-r- Al kyl -Bewlwxder N,ist;, 4-triazol -4-yl,1-C -r-Al kyl benzi m dazol -2-yl oder
"Phenyl oder chines oncA, B odetdd Sanarbtofeistunttiaie agstiichen Pesi lnarl A) Geoder@ -CHs~sidk y |
(C2-8) - Al kanoyO, NGEL, NIR:Rb kdek, C1 - 6- Al koxy, 1 H 2,4-Triazol-1-yl oder 2-C,
-s-Al kyl -3-0x0-1 ,2,4-triazol -4-yl substituiertes Phenyl sind; Rs

-5-Al kgl , Cl-6- Al koxy, Amino, N,N-Di -@®-r6-al kyl ami no, Phenyl oder durch
ei A oder mehrere 5 Hal ogen, Perhal ogen-Cl -6-al kyl, G -6-Al koxy,
Ni tro, Cyano, (C2-Ce)-Al kanoyl substituiertes Halogen ist; p O, 1, 2, 3, 4
oder 5 ist; n0, 1 odor 2 ist; r 1 od@i8-N{RilRd tO 1,2, 3ist und 10
di e stereochem schen | soneren dersel ben in racem scher odor optisch aktiver
Form odéf ein pharma- zeutisch annehnbares Sal z dersel bon, mt der I\/aBgabe,

daB wenn R2 O§ S rgﬂ]ﬂ ﬁd_%‘-r W@mﬁeﬂe Bﬁ\bh er§(-l eyl R! ﬁern%% ulgr?dg%c-s-
Kohl enst of f atd?ﬂ‘ 1 - dug %fne gﬂ‘lﬂ én U%Ltlfw
Ver bi ndung vaogs n§_w wol' oder C Sauerstoff sin

restlichgn: zvvm von A B und C t5 CH2 sind. 3. Verbi ndung von Anspruch
177 wori n- A1QaumarvérCduin Hefstallenfbirfer Worbifiung'dtdl Férm8i N BmMdéserRkt € Bi ndung ist. 4.
Ver bi ndung von LARAPSikEonlA, BlinG Cvaabidraibt istasidl Bi6 Fos@ierer Bl &) BHaed -CH-tsinadaB Q 20

(X)b 25 ist. a) das Umsetzen einer Verbindung der Formel
35
,‘,“::( 74?: e L
. —CH~ g—cC C‘
- . Lsr Ry

wo LG eine Abgangsgruppe ist, mit Q™ unter Herstellen einer Verbindung der Formel

“ ﬁ(‘"‘i\. A R,
X CH—
N/\N_.. Ck,y B—C | R
5 - Ly Ry
_—

- Ll mim



30 5. Verbindung des vorstehenden Anspruchs 1, die welter dadurch.
gokennzei chnot ist, daB X NR% R7 g 3 ggg bi ndung von Anspruch 1, die

wel t er dadurch gekennzei chnet i st, 3@’; ﬁ 7 35

X@_ ist oder worin Z Wasserstoff, (G -s)-Al kanoyl, G .-s-Al koxycarbonyl,
Armi nocar bonyl , bNd4s, Umsetzél dinet vm':iﬁunng daFermaly | | '

N, N-Di (G r-6-al kyl )am nocar bonyl, Thi ocarbonyl,

N- Cl-s- Al kyl ami not hi ocarbonyl, N _NDi (Cl -s- 40 al kyl ) am not hi ocar bonyl ,
G -s-Al kyl sul fonyl, phenyl subst vl sulfonyl, NC

- 6- Al k¥l am no, NN-Dl(ClsaIkyI)am 1,3-I azol 1-yl,

2- G - 6- Al kyl net hyl sul fenyl ?‘% zoly 1-yl, l-q:;nyQ 2- Thiazolyl,
2-Cl- -g-Al kyl -3-0x0-1, 2,4-t zol ~4-%l Bl-CC-s Al kyl"benzi m dazol -2-yl, 45
CH 0 50 w 83, oder Phenyl odor
durch ei n oder hr er er h kyl, (C2-s)-Al kanoyl -C,
-6-alkfA, s5 ™ %'l??‘cﬁo’gpﬁgtgmc}ésﬁe? e‘?%b'ﬁy%%%(yﬂpﬂlppen substituiertes
C -6-A kyl, G r-s-Al koxy, Perhal ogen-Ci -s- al kyl, Phenyl oder durch ein
odor nehrere Cyan, Nitro, Hal ogen, Per hal gg8w-C, -8-al kyl, C, -6-Al koxy, G
-6-Al kyl oder 2-G -s-Al kyl-3-o0x0-1 riaz8] »4-yl oder 1 H2,4-Triazol-1
-yl supstituiertes Phenyl ist. R7 y 5 I 1 T I I I B I Y
EP 0 318 214 Bl 7. Verbindung von Ansgruck—c” di €-argni ter dadurch
gekennzei chnet ist, daB Q -S( O, - ):}QHZ) 0- C021Re, 5
-t 0 - ;9@ ' C 10} 16 WCH2-(CO QerC(R o)t
der WCH2-C =C-C = G C(CH3s) ist. g* \<e_r£i dung von Anspruch 1, die durch
ne Fornel 26 & 30 dargestelit wird, worin:
eines von A, B und C Sauerstoff ist und die restlichen zwei von A, B und C
-CH2- sind, Hhwo@ Sapetsteffipt, B ynd C LHgj sindgdas Nmigstren sinerNechindung denfrspel oder durch
2-Cl -s-Alkyl-3-o0xo0-1,2,4-triazol -4-yl substitui ertes Phenyl !st. 36 9.
Ver bi ngsung der Fornmel 40 -Y
5’( o
N\ 30 y__,
\,,/

35
mit Q@ unter Herstellen von

S
_ ‘5?‘ CH( R Q

el

. G

) Y

50 und
lll. wo A Sauerstofi ist, B -CH; ist und C eine direkte Bindung ist, das Umsetzen einer Verbindung
der Formel

70

* c L M s x



45 ~ ~ ~ ~ ~~ O worin Ar, RI, R2, O und Y wie in Anspruch 1 definiert sind
und s 1 oder 2 ist. 10. Pharmazeut igpchgigeia@yrenset zung, die eine

t her apeuti sch wi rksame Menge ei ner Verbi ndung des 50 vor-st ehenden
Anspruchs 1 und ei nen pharmazeuti sch annehnbaren Tr~ger unfaft. 11.
Vérwendung ei ner in ei nem der Anspraefie 1_bis 10 beanspruchten Verbi ndung
bei der Herstellung einer pharmazeutisciyen Zusamensetzung zum Behandel n
oder VerhU en ansteckender Pil zi nf ¥, einer hyperproliferativen
Haut kr ankhei t, all ergi scher Reakti onew, Autoinnunreaktionen und - krank- 56

hei t en uhd/ oder i munol ogi scher Kréﬁkﬂslten fahren zum Herstel | en
ei ner pharmazeuti schen Zusamrenset zung schen einer in
Anspruch 1 beanspruchten VErbindung,dﬁiEFor elnen1pharnazeut|sch
annehnbaren Tr~ger 68 Ar 1IIIIII 11112 2tiit 1 Ll
68~* EP0318214B1 unfaot. 13 Durch di e Fornel 5 10 - dargestelte

VErblndung wor k. Kf{?%nh lme%# ifwﬁwggﬁﬁmbde &iyy! oder durch ein oder

nmehr ere Hal ogen, - 6- Al koxy oder

Per hal ogen-C, -s-al kyl substltU|ertes Phenyl i st; Y CH.oder N ist; eines
von A, B oder C Sauerstoff ist und di +then zwei von A B oder C
-CH2- sigd; T 0, NOR,, NNR R2 oder Kv
0 NNRICGN (R) R2 25 iSt; R Wasserstoff
mehr ere Hydr oxyl gruppen substituiertes
Hydroxyl, C -6 -Al kyl oder durch eine
ubstltU|er- tes G -s-Alkyl ist. fahren zum Herstell en ei ner

' bi nd@ng der Fornmel 1, unfassend I, elnes v , B und C Sauer st of f

ist und die restlichen zwei A, B und C ,a) as Unset zen einer
Ver bi ndung der For el &

-s- Al kyl oder durch eine oder
2Al kyl !'st und R2 Wasserstoff,
-mehr ere Hydr oxyl gruppen

25
16. Verfahren gerndB Anspruch 14, wobei A Sauerstoff ist, B CHz ist und C CH: ist, indem eine Verbindung

der Formel
b’ 30 Rf‘ o ’-rrrf Gl
ex(r o\
35 0 e }'
- <\~>
L © _
mit Q™ unter Herstellen von
g,
45

(e §

50

65
- umgesetzt wird.

. I



35 40 wo LG ei ne Abgangsgruppe ist, mt Q0 unter Herstellen einer

Ver bi ndung der Fornel 45 EP 0 318 214 B1 19v

1 sz50L N-CH .. -CCH55 EP 0 318 214 Bl b) das Unsetzen einer

Ver bi ndung der Fornel 5 - ft-r2c

2710 Patentangpiliche file faigende VertragastaatenHES, AR | en ei ner Ver bi ndung der

Formel A Ar 15 20 Il. wo A Sauerstoff ist, B und C -CH2- sind, das Unsetzen
ei ner Verbi NGW@“.&@P Herglellep jeingry/erbindunggdie durch die Formel

14 35 mit a- unter Herstellen von 40 Ar
45 50 ° und 1111, wo Sauerstoff ist, CHZ ist und C eine direkte

Bi ndung i st, das Unsetzen @Ffner Ver bi ndun Forrrel 55 EP 0 318 214 Bl
.5 y A
O O~~~~~~~~~~~ 10 mit einer s en %;er Her stel | en Bi ner Verbi ndung

der Forjrel :‘.\ R;Q
o 4" “‘~<

\_/ 20 dargestelit wird, worin
entweder eines von A, B oder C Sauerstoff ist und die restlichen zwei von A, B und C CH; sund und Cc
eine direkte Bindung ist;
Ar Thienyl, Pyridyl, Biphenyl, Phenyl oder durch ein oder mehrere Halogen, Nitro, Cyan, G -s-Alkyl
C1-¢-Alkoxy oder Perhalogen(Ci -¢)alkyl substutuuertes Phenyl ist;

25 Y CH oder N ist;
Q
R _
4 N
: o 4
S ¢ QL
X).s
t
N (X),
7 =W
35
(X)y. s
Ry
St 40 -W-CHz-(O-C),-CORs -W-CHz~(CuC)-Ar, -W-CH2-(C=C)~-C(Rio), -W-CH2CH=CH-CuC-(Rio),, -W-

CHz-(C=C),-CHz-NRs Ry, -W-CH(Rg)-(CHz2),-CO2Rs, -OH,

0
45 ‘ ﬂ

-0-C-Ni3R,

50 oder -N-R1:Rs ist,
P eine direkte Bindung, CHR;1 oder CHR41CHR2 ist,
W -NRs-, -O- oder -S(0),- ist;
X NOg, -P-NRsRy,

ST



16 <~20 ~20 25 15 Verfahren gem B Anspruch 14, wobei A Sauerstoff ist, B

CH2 ist und C CH2 ist, indem eine @& ®aiyagder Fornel ' 30 35 S¥@ 40
mt Q unter Herstellen von 45 : Air + /
50 , y 55 ungesetzt wird. 71

I LOCEEEE TEEErr terer teerr Jit I EP0318214B1 Pat ent anspr Uche
fdr folgende Vertragsstaaten: ES, et ahren zum Herstel | en ei ner

Ver bi ndung, di e durch die Fornel 10C 4,) 20, dargestel It wrd,

worin entweder eines von A B oder C Sangpsigoff !st und die restlichen zwei
von A, BPund C CH2 sind und C eine di rekte‘Bl-'hdung I st; Ar Thienyl, '

Pyridyl, Biphenyl, Phenyl oder durch ein oder nehrere Hal ogen, Nitro, Cyan,
C, -s-Akyl, C -6-Al koxy oder Perhal ogen(Cl -6)al kyl substituiertes Phenyl
ist; 25 Y CH oder N !st; Q 30 fci X 35

(X~t R4 40 -WCH2- (OWO) r- COR5, -W CH2Z(CO),-Ar, -WCH2-(CGOrCQ(R o)t,
-WCH2CH = CH CC- (R o)t, -W CH2-(CGO),-O2-NRs R7, -WCH(Rs )-(CH2 )p-CD2
R9, -OH, 0 45 : ' C-R, _

==&Ks5s

15 AR, ORa oder Halogen ist;
Ri1, Rs, Ry und Ri1o unabh#éingig Wasserstoff, Ci-¢-Alkyl oder durch eine oder mehrere Hydroxylgrup-
pen substituiertes Cy -s-Alkyl sind; '
Rz, Rs, Ri1, Ri2 und Ri4+ Wasserstoff, Hydroxyl, Ci-s-Alkyl oder durch eine oder mehrere Hydroxyl-
gruppen substituiertes C; -¢-Alkyl sind;
K ' 20 Rs und Ris unabhiingiy Wasserstoff, Ci-s-Alkyl, (C2-Cg)-Perhalogenalkanoyloder (C2-Cs)-Alkanoyl
sind;
Rs und Ry unabhidngig Wasserstoff, Ci-s-Alkyl, Phenyl oder durch ein oder mehrere Halogen,
Perhalogen-(C1 s )-alkyl, (C2-Ce)-Alkanoyl, Ci-s-Alkyl, durch eine oder mehrere Hydroxygruppen sub-
stituiertes C1-g-Alkyl, C1-g-Alkoxy oder 2-(C1 ¢ )-Alkyl-3-0x0-1,2,4-triazol-4-yl substituiertes Phenyl! sind
25 oder Rs und Ry mit dem Stickstoffatom in NR;R; zusammengenommen unsubstituierte oder substitu-
iorte, flinf- oder sechsgliedrige, heterocyclische Ringsysteme bilden, die Kohlenstoff und ein bis vier
aus N, O und S ausgewihlte Heteroatome enthalten, wobei die Heterocyclus-Substituenten (C1-Cs)-
Alkanoyl, G1-5s-Alkyl, Gy-s-Alkoxycarbonyl, Aminocarbonyl, N-Ci-g-Alkylaminocarbonyl, N,N-Di(C;-¢-
alkyl)aminocarbonyl, Aminothiocarbonyl, N-C; - -Alkylaminothiocarbonyl, N,N-Di(C1 —s-alkyl)-
\/ 30 aminothiocarbonyl, Gy -¢-Alkylsulfonyl, phenylsubstituiertes C1-¢-Alkylsulfonyl, N-C —s-Alkylsulfonyl, N-
C1-g-Alkylamino, N,N-Di(C; -g-alkyl)amino, 1,3-Imidazol-1-yl, 2-C1-¢-Alkyl-C1 —¢-alkylsulfenyl-1,3-imida-
zol-1-yl, 2-Pyridinyl, 2-Thiazolyl, 2-C;-g-Alkyl-3-0x0-1,2,4-triazol-4-yl,1-Cy—¢-Alkylbenzimidazol-2-yl
oder Phenyl oder durch ein oder mehrere Halogen, Perhalogen-Ci —s-alkyl, (C2-s)-Alkanoyl, Ci-¢-Alkyl,
Ci1 —g-Alkoxy, 1H-2,4-Triazol-1-yl oder 2-C; -¢-Alkyl-3-0x0-1,2,4-triazol-4-yl substituiertes Pheny! sind;
35 Rs Ci-s-Alkyl, Cy-¢-Alkoxy, Amino, N,N-Di-Ci-¢-alkylamino, Phenyl oder durch ein oder mehrere
Halogen, Perhalogen-Ci -5 -alkyl, Ci —s-Alkoxy, Nitro, Cyano, (C2-Cs)-Alkanoyl substituiertes Halogen ist;
p0, 1,2, 3, 40der5ist;
n 0, 1 oder 2 ist;
y ) r 1 oder 2 ist und
A 40 10,1, 2, 3istund
die stereochemischen Isomeren derseiben in racemischer oder optisch aktiver Form oder ein pharma-
zeutisch annehmbares Salz derselben, mit der MaBgabe, daB wenn Rz oder Ri1 oder Ri2 an ein -NRs,
-$(0),- oder -O- benachbartes Kohlenstoffatom gebunden ist, Rz oder Ri11 oder Ri2 nicht Hydroxyl ist,

umfassend :
. l. worin eines von A, B und C Sauerstoff ist und die restlichen zwsei A, B und C -CHz- sind,
a) das Umsetzen einer Verbindung der Formel
Ar A R
50 L 6
. ' {
N.
-
65 N

wo LG eine Abgangsgruppe ist, mit Q™ unter Herstellen einer Verbindung der Formel

-

" AN -



-0 C-N13R9 50 oder -N-RL 4 Fs !st, P eine direkte Bindung, CHR 1 oder
CHRL ,CHRI2 ist, W-NRs-, -O odegpo¥igpriaBist; X N2, -P-NRsR7, 5s 72
il 112121 2121212 JKbiE o 11 72 ~ Cl M EP 0 318 214
Bl 10~~~~~~~~ -GRs 15 AR, OR3 oder Halogen ist; R, Rs, Rs und Rio
unabhangi g Wasserstoff, G -r -Al kyl oder durch eine oder nehrere
Hydr oxyl grup- pen substituiertes r pnd;, R2, R4, Rl, RI2 und R 4
Wasserstoff, Hydroxyl, C, -6 -Alkyl ;2%;1 jﬂ oder nehrere Hydroxyl -
gruppen substltU|ertes G -6 -A kyl S¥i EE und R 3 unabhl ngi g
Wasserstof f, Cl-6-Al kyl, (C2-Ca)- Pe%?alogenalkahoyloder (C2-C8) - Al kanoyl
sind; Rs und R7 unabhanglg vasser Cl-r-Ai kyl, Phenyl oder durch ein
oder nehrere Hal ogen, Perhal ogen-(®=$)-al kyl, (C2-C% - Al kanoyl ,
Cl-r-Al kyl, durch eine oder nehrere Fwdroxygruppen sub- stituliertes C,
~-g-Alkyy, C GbB'ﬁle(@}Kéétzgldﬁﬁer%rﬁlgdungBQr‘FeMﬁyl -3-0x0-1, 2, 4-triazol -4-yl
substltU|ertes henyl sind oder R6 und R7 nlt den1St|ckstoffaton1|n
NR6R7 zusammengenomren unsubstituierte gder
sechsgl i edrige, heterocyclische =5 2
bis vier aus N, 0 und S ausgewahite
Het er oaycl us- Substituenten (G - cq)cﬁgu ¢i kyl,
Ci - 6- Al koxycar bonyl , "Am nocar bonyI Ci kR.ﬁm nocar bonyI N,ND (G -6
al kyl ) am nocar bonyl , Anlnothlocar%onyl N C, -6
-Alkylanlnothlocarbon N,ND (G -6- aIkyI) ani not hi ocar bonyl ,
- g- Al kyl sul f8hgipem &?@H?’l mslerﬁ%ﬂwemré@rbmﬂuns@em&m'sm fonyl, N-Ci
\6 < Al k{8 sul fonyl, N G -6-Akylanino, N, NDi(G-6-alkyl)amn no,
1,3 i m dazol - 1- yI 2-Ci-6-Al kyl-C, -6-alk | fenyh-1, 3-i m da- zol-1-yl,
2-Pyridinyl, 2- ThlazonI, Ar
2-C - 6- Alkyl 3-0x0-1,2,4-triazol -4-yl gk Cl- g-Akyl benzi m dazol - 2-yl odor
- Phenyl pder durch ein odor mehrere oden cPer NadogaR- C, -s-al kyl , . :
(C2-s) Al kanoyl, C, -s-Alkyl, G -sgA koxy, 1 H 3 4-Triazol-1-yl oder 2-C,
“6- Al kyl-3-0x0-1 , 2, 4-triazol - 4-vyl ubsrf i erte®®Phenyl sind; 35 Rs
Cl-6- Al kyl, G -6-Al koxy, Am no, N, 42 -al kyl am no, Phenyl odor durch
ei n oder nehrere Hal ogen, Perhal ogen- al kyl, C, -g-Al koxy, Nitro,
Qg?no,a&cz Ca) - Al kanoyl substituiertes Halogen ist; p O, 1, 2, 3, 4 oder 5
I ; Il. wo A Sauerstoff ist, B CH2 und G CHz ist, das Umsetzen einer Verbindung der Formel

stitu- ierte, fUnf- oder
Yen, die Kohlenstoff und ein
en | ten, wobei die

R

_ : o /_,.- 1
35 Ar
: CH(R,ILG
. ‘ ‘N-—
“ o ;§>
N x
45 mit Q~ unter Herstellen von
0 J'RI.

50 Ar / Y CH(R,} Q
s | \
- AN

Y
74 Loy



n.0, 1 oder 2 ist; r 1 oder 2 ist und 40 t 0, 1, 2, 3 ist und die

st ereochem schen |soneren dersel bergp g3fgag@@ischer oder optisch aktiver
Form oder ein pharma- zeutisch annehnbares .Sal z dersel ben, mt der MaBgabe,
daS wenn R2 odor R /1 odor Rl 2 an ein -NRs, -S(0O,- odor -0- benachbartes
Kohl enst of f at otddyebunden i st, R2 odor R 1 oder Ri 2 nicht Hydroxyl ist,
unfassend 45 WM. wo AiSaugieleff ist, Bi-Glesistupd CrgineRiirgiriel BikiuBa isbdes Uingetden einerrMgrhifidung
restlichen zweid®Xom®lynd C - CH2- sind, a) das Ursetzen einer Verbindung der

Fornmel 84r A4kg 66 ' ~~N> wo LG eine
Abgangsgt uppe ist, mit Q unter Herstsg| | ep%i ner Verbindung der Formel , . -
1| r~~Hl 111 11 1)1 EP0318214B1 84r A Ps~ c~~ 10
b) das Umsetzen ei ner Verbi ndung d&: 15 nmit el nem Azol ani on unter
Herstell en ei ner Verbi ndung der For 20 Ar AR 25
u-c 30 I}. wo A Sauerstoff ist, B'ﬁ@_nd C CH2 i s¥xdas Unsetzen einer
Ver bi ndung der Fornel 35 g A CH e N A C1RI) LG 40
45 nmt Q unter Herstellen senh 30 \____"7 :
ciC55 " Illsllilii 1tz 1111 of

15 mit siner starken Base unter Herstellen einer Verbindung der Formel

\/ 20

25

N\ 30
2. Verfahren von Anspruch 1, wobei in der hergesteliten Verbindung A, B oder C Sauserstoff sind und die
restlichen zwsei von A, B und C CHz sind.
3. Verfahren von Anspruch 1, wobei in der hergestellten Verbindung A Sauerstoff ist, B CHz ist und C eine
35 direkte Bindung ist. _
4. Verfahren von Anspruch 1, wobei die hergestelite Verbindung dadurch gokennzeichnet ist, daB8 Q
. : | (X) ¢

-W
Ry

45
' ist.

5. Verfahren von Anspruch 1, wobei die hergestelite Verbindung dadurch gekennzeichnet ist, dag X
NRs Ry ist. ' .
50
6. Verfahren von Anspruch 1, wobei die hergestellte Verbindung dadurch gekennzeichnet ist, daB NRg Ry

s

ist oder worin Z Wasserstoff, (C1-z)-Alkanoyl, Ci—s-Alkoxycarbonyl, Aminocarbonyl, N-C1-¢-Alkylami-
nocarbonyl, N,N-Di(Cy-s-alkyl)aminocarbonyl, Thiocarbonyl, N-C;-g-Alkylaminothiocarbonyl, N,N-Di-

" O
* c L.om s x|




EP O 318 214 B1 und Il1l. wo A Sauerstoff ist, B -CH2 ist und C eine
di rekte Bindung ist, das Unsetzen gpiggfg 24g'g3l ndung der Fornel 5
RzQ "1Pt 10 Ar 15 mt einer starken Base unter Herstellen einer
Ver bi ndung der Fornel 20 LV~~~~~~~~ 26

f 2AC1 -s-alkyl)aminothiocarbonyl, 3G -QAIkWﬁuh iphanyloubstituigriep Cu-esFAIKY|sulfooys,eN-Ci +a -Atte r
her gestel | t elavigp.hi, h‘dl!tﬁ?- s AlkylBminge t 3-idaeld ryb t 2081f¢ -Alkyiretmisdifagyld Jrimidazot e
zwei von A, Ryriging 2Thierayl,2iGcs-Alkyl-3-orer i2ehiriazpi-4br] “Qresiieviperrimidazoiyb| i n der
hergestel |l ten Verbi ndung A Sauerstoff ist, B CH2 ist und C eine 35
di rekt €® Bindung ist. 4. Verfahren v Anspruch 1, wobel die hergestellte
Ver bi ndung dadurch gekennzei chnet i 3daz; Q 2 40
-WeX)t 45 ist. 5 Verfahren von A , Wobeé_}_‘h e hergestelite

Ver bi ndung dadurch gekennzei c |st FaB N\IRE 50 6 Verfahren von
Ansprugh 1, wobei die hergestelit Ver ndu dadurch gekennzei chnet i st,
daB NR6R7 55 ist oder worin Z WAss to y €) - Al kanoyl, Ci

- 6- Al koxycar bonyl, Am nocarbonyl, N-Cl1 - %ﬁl kyl"am - nocar bonyI
N, ND (G, -r-al kyl)am nocar bonyl, Thi ocar oRyl ,
N-C16A|kylamnoth|ocarbonyl NN-D| ' [T
11111 i1 * dder Phenyl oddr durth &in oder EBhr@r31-ﬁdeia Pekhaidgbn-C1 ¢ -alkyl, (Cz—s)-AlkanoyI-C1 -s-alkyl,
- 6- al kyl ) ami daah hiine caishmeshyére Hydroxygribpey | saibstituienss! G —phAkyLy s ¢+aRGxy L Pericalob@sCy G-
- S- Al kyl sul fakyly Phenjd-o@br dugoh Alin- odityinetmare) Gyan\Nilxb, Dlajogn; Berbelidgen-Cia-eralkyd,, C1—¢-Alkoxy,
1, 3- 1 m dazolCiis-3ikyl odbr E&Cs-G-AlkykSdxn 2yiiagoH4dybovipt 1HER, BTrapdl-dralzsubstifieytés, Phnyl ist.
Pyr|d| nyl, 2-Thiazolyl, 2-G -6 -Al kyl-3-o0x0-1,2,4-triazol-4-yl, 1-Cl -6
yl 8&n ZI {etfetyas| vorzAquruch1 wobei die hergestellte Verbmdung dadurch gekennzelchnet ist, da8 Q -S(0)-

+-CH{Ra )-(CHz),-CO% R,
/'W.
0@-}:\_, N~CH(CH, ) ,;
' 4
-o-O—N/ S
\==n

W-CHz-(CuC),-C(R10); oder W-CHz-C =C-C = C-C(CHg)s ist.

~e

U 30

8. Verfahren gemiB Anspruch 1, wobei die hergestelite Verbindung die Formel

35

| | | vl ' -
SRS SO AT

besitzt, worin:
eines von A, B und C Sauerstoff ist und die restlichen zwei von A, B und C -CH:- sind,

Hal CI oder F ist,
- 80 . Z C1 -g-Alkyl, (C2-Cs)-Alkanoyl oder durch 2-Cy —¢-Alkyl-3-0x0-1,2,4-triazol-4-yl substituiertes Phenyl ist.

9. Verfahren zum Herstellen einer pharmazeutischen Zusammensetzung, welches das Mischen einer in
Anspruch 1 definierten Verbindung der Formel | mit einem pharmazeutisch annehmbaren Tréger
umfaBt.

58
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5.c.K3 o 10 H3 15 odor Phenyl odor durch ein oder nehrere Hal ogen,

Per hal ogen-Ci -s-al kyl, (C2-s)-Al kangp/d 3fd 2fa-8f Kyl , durch eine oder nehrere
Hydr oxygr uppen substituiertes Cl-6-Al kyl, Cl-s-Al koxy, Perhal ogen-Cl-6-

al kyl, Phenyl oder durch ein oder nehrere Cyan, N tro, Hal ogen,

Per hal ogen-‘é, Verighrep) zum Herstgilen ejnenVerbindung diir Formell ky|  odor  2- C,

-6- Al kyl -3-0x0-1 ,2,4-triazol-4-yl oder 1 H2,4-Triazol-1-yl substituiertes
Phenyl ist. 20 7. Verfahren von Anspruch 1, wd®el die hergestellte

Ver bi ndung dadurch gekennzei chnet ist, daB - n-CH RF) - (CH2) p- CO2Rs,
-,->C (d—B ) 2 25 30 WCH2-(C O rC(R 00) 2-C=CC=0CCCHR)3
ist. 8 Verfahren gemaB Anspruch 1, wob gﬁrg tellte Verbi ndung die
Fornmel 35 40~J> a-c 45 besitzt, rin_.Lines v A, B und C Sauerstoff ist
und die restlichen zwei von A, Bund C sind, Hal C oder F ist, 50

Z Cl -6-4 kyl, (02-Cs)-Al kanoyl odor du 1

-6- Al kyl -3-0x0-1, 2,4-triazol -4-yl substi t uler s Phenyl ist. 9. Verfahren
zum Herstel l en ei ner pharnazeuti schen Zusarﬁﬁ:‘r&et zung, wel ches das M schen
einer in Anspruch 1 definierten Verbindung der Fornmel | mt einem

phar mazeut i scloriaAn&hRbh &, @undsa@ah AkspfuaiBi defibibrt #i6d, welches 11111

Hull 1281 111 Ithdas Uméeieb eiddk &edihdunpHerlMdrmever f ahr en zum Herstel |l en ei ner
Ver bi ndung der Fornmel OHN Ar 0 10 wori.n Ar, Y, R, R2Z, Qund s wie in
Anspruch 1 definiert sind, welches

Q
L 20 AY’ )K/C L
L
mit Grignardreagenzien der Formel '
25
Ql
M
3‘ S = Q‘J-.
- »
unter Herstellen von Verbindungen der Formel
85 | 21
S R, ) o
& .
| OH v
(B) Umsetizen des Produkts von Schritt (A) mit einem Azolanion
45 ' . - \N ~Y,

\e

unter Herstellen einer Verbindung der Formel
50 '

55

* ¢ L M-S



15 (A) das Unsetzen einer Verbindung der Fornel 20~~~~~~~ 20
Ar ..J~cL mt Gignardreagenzien %rogﬁrmImZS 30 unter Herstellen von

Ver bi ndungen der Fornel Ar2W C+r R
40 0 (B) Unsetzen des Produkts von
Schritt (A) mit einem Azol anion 45 unter Herstellen einer Verbi ndung der
Formel 50 65 1 11111111211211211212112112:1@p 11 77 C

tzen des Produkts von Schritt
rbi-ndung der Fornel t5

5 Av- (D Umsetzen
Hers\ %I | en el ner Verbi ndung de

L M S * EP 0 318 214 Bl1 10 (O
(B) mt einer Persaure unter Bilden el ngr
~~~~~~ ~-R7 18 0 20

des Produkts von Schritt (C) m t x unt
Fornmel 25 30 r
Ar Ns4 38 unfast. 11. Verfahren zum Her@He
40 45

10

RI 3
en\ﬁ er Ver bi ndung der For nel

{C) Umsetzen des Produkls von Schritt (B) mit einer Persdure unter Bilden einer Verbindung der

Formel
15 Rl
o
' 4
R
Ar '
\\./ 20 N/V.»
: OH =
(D) Umsetzen des Produkts von Schritt (C) mit Q~ unter Herstellen einer Verbindung der Formel
25 .
- R
OH | =
, 1~ §
N\ 30 A s R,
r oH
N/‘/\w
\=w
35 .
umfaBt.
\\”/ 11. Verfahren zum Herstellen einer Verbindung der Formel
0 .
45 ' j"\\c,'::
50 ' \ N
worin Ar, A, B, C, Y, Ry und Rz wie in Anspruch 1 definiert sind und T O, NOR;, NNR;Rz oder
NNR; CON(R: R.) ist, welches das
55 Oxidieren einer Verbindung der Formel

[

. I



<z~~~ CI1TC 50 0Oj worin Ar, A
B. C Y. R und R2 wie in Anspruch gp ¢l8{d sfsq8f sind und T 0. NOR1, NNR R2
oder NNR, CON(R, R2) ist, welches déP gisd Oxi di eren ei ner. Ver bi ndung

der For nel EP0318214Bl 10 unter Bilden einer Verbindung der Fornel (A~~
15 Nw~ 20 . <wrin- T
Sauerstoff ist, und gevvanschlpé" g& n'‘der auf diese Wi se

hergestellten Verbi ndung in eine
NNR, R2 oder NNRI CON(R1 R2) is 25 unf/aBt . ndl,gatlons -

Revend! cft| ons pour |les Etats COQtrac®am-s~Sui vants AT BE, CH DE, FR G8,
I T, Li, LU NL, SE 30 1. Conposd MNeprgdsent4 par la formule: Ar> A R 95

CH2 B- & CHR2Q I e | 40

( N 40~~0 oO 45 | " un de ”B>ou C est oxygane et |es deux autres’
de A, B et Csont CH2, ou bien A est oxygAne, B est CH2 et C est une

l'i ai son i rectngd'r B,Agengﬁgr\;egng&]n\éldg”:op r| dyl e, biphdnyl e, phényle ou phdnyle

sprechen er bi ndung, in der T NOR,,

substitu6 par ieurs %al o nitro, cyano, alkyle-C -r,
al coxy C, -c ou per haI o alkyle (C -6); ﬁst CN ou I! 50 Q est 55
79 * C L N S * A
15 : ;
o=
¢ }

N -

« o A

worin T Sauerstoff ist, und gewlinschtenfalls das Uberfllhren der auf diese Weise hergesteliten
Verbindung in eine entsprechende Verbindung, in der T NOR;, NNRiRx oder NNR; CON(R1R2) ist,
25 umfaBt.

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

u s0 1. Composé représenté par la formule :
85
: B—>{ CHRZQ
I
. N\Y
N/ o \
X
N
ol :
45 I'un de A, B ou C est oxygéne et les deux autres de A, B et C sont CHz, ou bien A est oxygéne, B

est CHz et C est une liaison directe ;
Ar est thiényle, pyridyle, biphényle, phényle ou phényle substitué par un ou plusieurs parmi halo,
nitro, cyano, alkyle-C1 -5, alcoxy Ci-¢ ou perhalo alkyle (C1—s) ;
YestCNouN;
50 Q ost

55

[T



EP 0 318 214 81 Wp. W4 -WP M 10 15 - W CH2- (C

-C)rCORs -WCH2-(COrAr, -WCH2- éOWEO)t -WCHZCI—I:CI—I-QNC(Rlo)t
-(CmO)r- CH2- NRs - R7, WCH(Rs) (CH2)0-C2 R9, -OH, 20
0 -0-C-NRI3R, 25 ou -N-R14R9 P est une liaison directe, CHR 11 ou CHR1l

1 CHRL 2; West -NRs-, -O ou -S(On-; X est N2, -P-NRr R7, 30 NR4 NR6R7
35 0 -z 40 N 11 -C-R5, AR

ORa ou hal ogbne; 45 _w.p ' Fgé Re et Rio pendanmrent
hydrogene alkyle G -6 o le Gi-s substitu ou plusieurs
gr oupes® hydroxyl es; R2, R4, 2 et R14 sont hy ,hydroxyl e,

alkyle G -s ou al kyle Cl -s substTtue par un ou plusieur roupes
hydr oxyl es; Ra et R13 sont' i ndependament hydrogene, alkyle G -6, perhalo
al canoyl e (C2-Cs) ou al canoyle 50 (02 -CS) Rs et R7 sont independamment
hydroggpe, al kyle (G -6, phenyl e ou phenyl e substitue par un ou plusieurs
de hal o, perhal o al kyle C 1@4 al canoyle (C2-Cs), alkyle(G -s), alkyle
C -s substitu6 p | usi eur s groupes hydroxy, alcoxy G -6 ou
2-alkyl (G -s)-3-0 0‘2 triazol-4-yle, ou bien RGet R7, pris ensenble
avec |'atone d' azote forment des systenes de noyaux
h6t er oaycl i ques 55 non s titues ou substitues de cing ou six nmenbres
contenant du carbone et un & quatre hdtdroato- nes choisis parm N, 0 et S.
| esdits SubSWHGHiHO =C-}AGOR SBIb-{-CrelE)SArE FWHTH, -UuCRHOM(b)E -B-CH.B8H = 8HICKEZR, O] -vB,
al coxyar bonydHe-(@C)<CH. il o cWrdbiffa)-{Qbl) MOgfkyOHaN nocar bonyle G -r,
N, N-di (al kyl Cl1-s) am nocarbony-

. 20

0
-O-C-NRy3R,

25 ou -N-R14Rs _
P est une liaison directe, CHR11 ou CHR11CHR;2 ;
W est -NRs-, -O- ou -S(0),- ;
X est NO2, -P-NRs Ry,

N
©8
35 NReR7
_ | 0
S 40 ' I
| -C-Rs,

AR, OR3 ou halogéne ;
45 Ri, Rz, Rs et Rio sont indépendamment hydrogéne, alkyle C, -6 ou alkyle Ci-s substitué par un
ou plusieurs groupes hydroxyles ;
Rz, Rs, R11, Ri2 ot Ri4 sont hydrogéne, hydroxyle, alkyle Ci—s ou alkyle Ci—¢ substitué par un ou
plusisurs groupes hydroxyles ;
Rs et R13 sont indépendamment hydrogéns, alkyle Ci-s, perhalo alcanoyle (C2-Cs) ou alcanoyie
50 (C2-Cs) ;
_ Rs et Ry sont indépendamment hydrogéne, alkyle (C1-s, phényle ou phényle substitué par un ou
plusieurs de halo, perhalo alkyle (C1-s), alcanoyle (C2-Ce), alkyle(Ci-s), alkyle C1~s substitué par un
ou plusieurs groupes hydroxy, alcoxy Ci-s ou 2-alkyi(C1 —¢)-3-0x0-1,2,4-triazol-4-yle, ou bien Rs et Ry,
pris ensemble avec I'atome d'azote dans NRsRy, forment des syst®mes de noyaux hétérocycliques
56 non substitués ou substitués de cing ou six membres contenant du carbone et un 2 quatre hétéroato-
' mes choisis parmi N, O et S, lesdits substituants hétérocycliques étant alcanoyle Ci-g, alkyle Ci—g,
alcoxyarbonyle Ci-¢, aminocarbonyle, N-alkylaminocarbonyle Ci-g, N,N-di(alkyl C1-5s) aminocarbony-
le, aminothiocarbonyle, N-alkyle C,-s aminothiocarbonyle, N,N-di(alkyl C1-s) aminothiocarbonyle, N-

*» ¢ L W s *
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| . am not hi ocar bonyl e, N-al kyl e Cl-6 am not hi ocarbonyl e, N, N-di (al kyl C,

-6) aminot hiocarbonyle, N- 8 1!l~ glogigdispdl111111111111 1111 EP O 318
214 Bl al kyl C,-6 sulfonyle, phenyl-alkyle Cl -6 substitu6-sulfonyle,

N-al kyl C, -s amno, N N-di(alkyl G -6)- amno, 1,3-imdazol-1-yle,

2-al kyl G - Coaligyl I@i-ss&ulfbruhybhé!hylCalkvlorlcd-azagbstlmé-y¢lfeoyle2Npay<VI| Cli-n gininp, NNiEIigrol-y} e,
2- al kyl G - 8migo,okdimidazol-2-yie, 2-glityh|Cs L5 yellieglsulfénydell Bintida@)l-1-yly, B@witinglod2hiakolyds, \2+ e -
ou bien pheny plsy! Gor-s e R & igahdyie. 1 “glkyCraerbengimidazol-givia oir bign phédle traphénylemibstial o
alkyle G -6, cp&héigl% usiourgglp halg) pephale Q!WI%Q -g| doprayleiCa-Gs)5alkyle Ci-g.diylei Giue
par un od pl ué‘fbéﬂﬁ,‘és F'bﬂ’pﬂ‘és'eﬂ'ﬁ@ww hy%{?’ﬂ!o‘il’i?’qt,c‘ - 6 Haf’t!‘?zﬂ 1ZV1°tqu|2ePi"dl 3116'3'y>t°e

ou2alkyIC|12 rlaol al co

Cl -6, am no, i E é\ﬁ“ PQJ’%'&B% héf‘ﬂ% s‘f?ﬁ‘f‘“ﬁﬁ?’ ou
plusi eurs de R ?"p s'ecgfsQ% %°‘5{r ?%’ky C1-%ac y (‘»{sy"' O al‘f?”PP’B c%?b'no

al canoyl g (C2- est £ L. 2, 3, 4 oub5; 10 nest 0, | ou?2; r
est 1 ou 2 ; et teste| t1 2, 3; et les isonbres sterdochi m ques sous

forma racem que Qi 0Pt guﬁmant active ; ou bien un sel acceptable en

pharneci e, a congll isbhiestisiRRimRides dokis WtmbBR rdcsmRiud ot lobfa&Hibn® attle 250 Bendfh sel

car bone 15 acca&ab?&anbhaé?macsz condioihad RO By R ou KRG 4oH althchs UinFkoine @ Sftiohe

pas hydr @xyl e adjatent@ONRO R0 &u -0+, RENEH (b€ BL.in8 Boitlpad hydfoxyil® OU C est oxygbne

| es deux autres de A, B et Cdtant CH2. 3 Conpose de |la revendication 1 oO

A est oxyghe Corfbosste Er&erellcation @ 90 ALBI6u C iestiosygBnedés dani utre2dd A} B o0 BRMITH. e | a

revendi cation 1 caract~ris6 de plus en ce qus Qest 25 R4 30 5. Conpose de

| a revendi chat Compogé de la chyerwligstiop 4100 AteSlraxegdnal 8 et Gz ekl esjwae DéisorsdirebiRs R7. 6. _
ose #e |la .revendication 1 caractdris6 de plus on ce quo NRs R7 est 38 N

N-Z7ou bi erf- o€pmpogé de Ryaypnsigatien 1 cafpRdtind Je Rlus(amice a®sQ estal coxycar bonyle G -s

am nocar bonyl e, N-alkyl C -6 40 am no carbonyl e, N, N-di(al kyl C, -6)

am nocar bonyl e, thiocarbonyle, N-alkyl. hi ocar bonyl e,

N, N- di (aI kyl C, -6)-am nothiocar boa-y-lw, 2 -6 sulfonyle, alkyl G -6

sul f onyl 8 phényl e substitu6, N al kyl G 3 N, N-di (al kyl C, -6)-am no,

1, 3-imdazol -1-yle, 2-alkyl C, -6r-m-thylsulfeny B~4L 3-imda- zol-1-yle,

2-pyri dinyle, 2-thiazolyle, 2-alkyle C -6-3-o0xo0-1, 2 4-triazol -4-yl e,

1-al kyl C -s-benzim dazol -2- yle,

'\/ 30 5. Composé de la revendication 1 ci-dessus caractérisé de plus en que X est NRsR;.

6 Composé de la revendication 1 caractérisé de plus en ce que NRsR; est

35 / \
N N-Z
‘»./ ou bien ol Z est hydrogéne, alcanoyle (C1-Cs), alcoxycarbonyle C:-s aminocarbonyle, N-alkyl Ci—g
40 amino carbonyle, N,N-di(alkyl C1-s) aminocarbonyle, thiocarbonyle, N-alkyl Ci-; aminothiocarbonyle,
N,N-di(alky! C -s ;aminothiocarbonyle, alkyl Cy-¢ sulfonyle, alkyl Ci—¢ sulfonyle phényle substitué, N-
alkyl C1-¢ amino, N,N-di(alkyl Ci-s)-amino, 1,3-imidazol-1-yle, 2-alkyl Ci-¢-méthylsulfényl-1,3-imida-
zol-1-yle, 2-pyridinyle, 2-thiazolyle, 2-alkyle C1-g-3-0x0-1,2,4-triazol-4-yle, 1-alkyl Ci-s-benzimidazol-2-
yle,
45
CH; o
I
N
. N-CH;
50 ‘<\ I /k
CH,
55

ou bien phényle ou phényle substitué par un ou. plusieurs de halo, perhalo alkyle Ci-s, alcanoyi (Cz-
Cs) alkyle Ci-g, alkyle Ci-s substitué par un ou plusieurs groupes hydroxy, alcoxy Ci-¢, perhalo

T
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45 CH3 o N - NCH3 N N O CH3 55 ou bien phenyle ou phenyle
substitu6 par un ou plusiours de nhal o al kyle G -6, al canoyl (02-
Cs) alkyle C -6, alkyle G -s subsﬁﬁsewggrﬂﬁl}n ou pl usieurs groupes hydroxy,
al coxy G -g, perhalo 81 | 1'11-111 1111121111 EP 0 318 214 Bl al kyl e
C, -6, phenylakyle®: phphépyieosphssyie subditysaear wirou Plisiplraids oSNk hald, perfalo Ak CLQ,

hal o, per halacom Gay4. alRyle 61— @b Elkyl CGk-3qxo-A 2K macol-&le-06 bianl 12,2 adriaztl-1-e. - 6
-3-0x0-1 ,2,4-triazol-4-yle ou bien 1 H 2,4-triazol-1 -yle. 7. Conpos6 de

| a r evendifc diamppsé dedaypyantientions Geagrstérié ds pium e e Qpa @ &t §(n-CH(Rs)-CH2),-CO2Rs ;

-S(O h-TH(Rs) - CH2) r- C02R9 5 -00 QLQ\N-CH(CH3)2; 10 16
\=NWCH2-(C.O-C(R1L-0)t ; ou 0/ C- CH3)3. 20 & Conpose de la
revendi cation 1 reprdsent6 N Hal §; g‘gﬂ . '

I~Y 35 Oc I'un de A, Bet Cest O e et\ | es/ deu ai??fes de A, Bet C
sont -CH2-: Hal est O ou F Z est alkyle CI'-b, alcanoyle (C2-Ca) ou
phényl e substitu4 par 2-al kyl C, -6-3-0x0-1,2,4-triazol-4-yle. 40 9.
Conpos4 de la fornule CH\ /R2

. | A
O

W-CH2-(CuC)-C(R1o); ; ou
W-CH,-CuC-CuC-C(CHa)s.

d

15

8. Composé de la revendication 1 représenté par la formule

. Hal .
- Hﬂ-@ﬁﬁw a9 0=

CH,
C [
)
=
N
35
oll
I'un de A, B et C est oxygdne et les deux autres de A, B et C sont -CHaz- ;
Hal est Clou F; .
\./ Z est alkyle C1 -5, alcanoyle (C2-Cs) ou phényle substitué par 2-alkyl C1-¢-3-0x0-1,2,4-triazol-4-yle.
40
9. Composé de la formule
- OH o
45
| v o —4—
| Sy,
' Y
( ‘w6
50 N -./

oll Ar, R1, Rz, Q et Y sont tels que définis & la revendication 1 et s est 1 ou 2.

ss 10. Composition pharmaceutique qui comprend une quantité thérapeutiquement efficace d'un composé de
la revendication 1 ci-dessus et un support pharmaceutiquement acceptable. '

e | |{IHR N AR
' * [ L M S * ',5 .



(C2) Rl 'y NCH2 OH N ~ ~~N 50 00 Ar, R, R2,
Qet Y sont tels que dMinis a |la rep@®y¥igedseqn 1 et s est 1 ou 2. 55 10.
Conposi tion pharnaceutique qui conprend une quantite th6rapeutiquenent

ef fi cace d' un conposd de |a revendication 1 ci-dessus et un support

phar macout i H éhtsnionaﬁmqummsﬁ gelorBlune quelconque des kevendications 1 & 10 dans la fabrication d'une
1111111111111 Femnrositiam ghprmatqutiquepogy le taitemelt ou B préventioEPin@c®hd foRdiqueB 1delraladies
Utilisation ddmpasselifrtien del peruptméacions| alesgiguse. ddadaciony etridi reaiadied Agoimmenitaites
dans | a fabr| @H‘E‘ﬁd&rﬁ“aéi’dﬁﬁ@"&'ﬁﬂ?%?suon phar maceuthue pour le traitement ou
| a preverft %P ctlons fon% ues, de nal adies d perprollfflratlon de
| a peau, H‘PI T S mpgsitiop pliarmaceytiqus, cong| glapger un composé de
aut oi muni tal TR T4 Uadrgve Fallel) Tedve T hARRSY SgTeptaRia on Bhamscion iy hode de
producti on ceutique consistant a n6l anger un
conpos6 ge %rrruf’gsg?&%%%éﬁg%r@ﬁgﬁdl cation 1 avec un support acceptabl e en
pharmame 13. Conpose represente par la fornule: 10 Ar ( N-CH2 15 N=/

B H 20 ob Ar est thi‘?nyl e, pyrddyl e,aAkiphdnyl e, phdnyle ou ph6ny| e
substitue par un ou pl Qurs de h , nitr 3‘,1 al kyle C, -6, alcoxy
Cl-6 ou perhal o al kyl ( Y€k ou N, I e A, Bou Cest - Oxygene
et les deux autres de ou C sont BH2C “T est@TNORI, NNRIIR2 ou 25 0
NNRI C. N(R1)2 30 R est hydrogbne, alkyle C -6 ou a{l kyl e G -6 substitud par
un ou plusieurs groupes hydroxyles; et R2 est hydr gbne, hydroxyl e, alkyle
Cl -6 ou alkyle C, -s substitu4 par un ou pl u5|eurs groupes

\\_z 20 ol Ar est thiényle, pyridyle, biphényle, phényle ou phényle substitué par un ou plusieurs de halo, nitro,
cyano, alkyle Cy-s, alcoxy Ci-s ou’ perhalo alkyle Gy -5 .
YestCHouN;

I'un de A, B ou C est - Oxygéne et les deux autres de A, B ou C sont -CHz- ;
T est O, NOR;, NNR: Rz ou
25

I
NNR;C-NRy),

R1 est hydrogéne, alkyle Ci-¢ ou alkyle Ci-¢ substitué par un ou plusieurs groupes hydroxyles ;
et R> est hydrogéne, hydroxyle, alkyle Ci-s ou alkyle Ci—s substitué par un ou plusieurs groupes
hydroxyles.

35 14. Méthode de préparation d'un composé de la revendication 1 comprenant :

I. Si I'un de A, B et C est oxygéne et que les deux autres de A, B et C sont -CH.-
a) la réaction d'un composé de formule

Ar
A i ®
N N—CH, B
./ H—LG
Y I
Ry

ol LG est un groupe partant avec Q™ pour donner un composé de la formule
50 :

56

. TR ) R



hydr oxyl es. 35 14. Mot hode de preparation d' un conpose de |a revendication

1 conprenant: I. Si I'un de A B ygbne et quo | es deux autres de
A Bet Csont -CH2- a) la reacti %@@%3?‘@0% de fornulo 40

Ar N N-CHH G Nu / CF<B_<HH LG 45 - R2 oD LG
est un groupe partant avec a- pour donner un conpos4 de la fornmule 50 55 83
C1l ill 1N111 1S111 1* 1111 * C L AW S* EP 0 318 214 Bl Ar A R2
10 b) la rdaction d'un conpose de la f Ay Ri2 C22-Q 20

avec un ion d' azol e pour un co 6 de la f | e- 110A R
A7TKK 2% - C BH2Q CH2- bf - - K "ALSE ene C? et C sont
-CH2-, la reaction d un co g{de Ia fornu e

-C

10 _
b) la réaction d'un composé de la formule

Ar
15 ' '
LG—CH, '___

\\/ 20 avec un ion d'azole pour donner un composé de la formule
A Ry
Ar
- 25 '
B—C H,Q

o . CHZ--N/—Y-_\,

Il si A est oxygéne, B et C sont -CHa-, la réaction d'un composé de la formule

35

. Ar >‘JCH<R2)LG
o | o |

50 avec Q—
pour produire

55

84 , IIIIIII "II" I"""III" l"l
* C L M s * .



<_Y% 45 4k; N 50 avec Q
pour produire 55 * C L 4B1 A R Ar {
PO P eI B.C 1o N 15 o EP P8 2HELY: oxygbne, B est -CH2 et C
est une liaison directe, |la rdaction d' un conpos4 de fornule K2 Q 20

R 4- LG 25) CH\N2-N 25 ACH avec une base forte pour donner un conpose de la
formule 30 R Q @~ 40 Ry
CH2- N 1& Mot hode selon | a revendic 14 si A est oxygbne, B est CH2
et Cest CH2, la r~action d coios4 de la forrmule 50 55

| 85~~~~~~ e e SR - CHR,)Q
. —C

g

ll\. si A est oxygéne, B est -CHz et C est une liaison directs, la réaction d'un composé dé formule

10

15

Hy
i | | Af"(rr 31-1 LN

avec une base forte pour donner un composé de la formule

R, Q
3 Ry
Q
,Y
— Ar CH,—N, ﬁ
“ \=N
15. Méthods selon la revendication 14 ob si A est oxygéne, B est CHz et C est CHz, la réaction d'un
45 composé de la formule

50

66
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ER 0 318 214 B1 70 N 15 avec Q pour produire 20 25CHR) 30 N 35

Revend| oat| ons pour |ea Etats contgpgbfidsg gl vants: ES, GR 1. ProcMid de
production d' un conpose reprdsentd par la formulo: A5< A><RI CRI N 50

0o: Pun de A, B ou C est oxygbne et |les deux autres de A, B et C sont CH2
et C est une liaison directs Ar est est thienyle, pyridyle, biphdnyle,
phdnyl e ou phdnyl e substitud p un ou plusaeurs de halo, nitro, cyano,

al kyle-C -sc alcoxy Cl -e ou pel 1-); 65 Y est CN ou

N, Q est 8B |1 1l ~lI1 10 EP 0 318 214 B1
6 Fwo< R 4 RR 4 10 -WCH2-(C
nG)r-CORs, -WCH2-(-C -QO)rAr, , -WCH2-CH =CH-C
-C(R Ot, is --WCH2-(C ) - (CH2) p- CO2Rg, - OH,

-O-C-NR1I3R9 20 ou -N-R14 Re P est\une li ai son directe, CHRii ou CHR
| CHR12;, * West -NRs-, -O ou -S(ON=—

| L \

N
5
avec Q~
pour produire
o . 20
e
() 1
# CHR,)Q
. N—Y
U 30 g \
N

35 Revendications pour les Etats contractants sulvants : ES, GR

1. Procédé de production d'un composé représents par la formule :

LN 40 . >{
CHz B— CHRzQ

N

N

50 ol :
I'un d_e A, B ou C est oxygéne st les deux autres de A, B et C sont CH2 et C est une liaison directe
Ar est est thiényle, pyridyle, biphényle, phényle ou phényle substitué par un ou plusieurs de halo,
nitro, cyano, alkyle-Ci -, alcoxy Ci-5 ou perhalo alkyle (C1-s) ;
86 YestCNouN;
Qoest

-

o Ly



25 X est N2, -P-NR6 R7, ~~ B4 30

NR6R7 35 0 -CG-R5,. 40 AR, OR3 ou hagp@lfignifay R RIs et Rio sont

i ndependanment hydrogbne al kyle C, -g ou alkyle C -g substitu6 par un ou
pl usl eurs groupes hydroxyles; R2, R4, R u, Ru 2 et RI 4 sont hydrogbne,
hydroxyl e, alkyle G -s ou aI kyl e C| -6 substitue par un ou 45

pl usi eurs groupes hydroxyl es; § 3 sont i nddpend I&drogbne,

al kyle C-s, perhalo alcanwyﬂ ou al canoyly y, R6 et R7 sont
ind~pendannent hydr ogbne, al k -r, phényle ou ph6 ubstitue par un
ou plusiéurs de halo, perhalo a j -s), alcanoyl @g%h,alkyle (G
-6), alkyle C, -s substitud par un 50 ou pl usieurs groupes hydroxy,

al coxy G -s ou 2-al kyl (C
R7, pris ensenble ave P

0x0-1,2,4-triazol-4-yle, ou bien Rs et
d'azote dans NRrR7, fornent des systbnes de
noyaux hgterocycli ques no ppt i tuds ou substitues de cing ou six nmenbres
contenant du carbone et un : hdt ~roato- nmes choisis parm N, 0 et S
| esdits substituants h6tdrocycli s dtant al canoyle C -s, alkyle C, -6,
al coxycarbonyle C, -r, am nocarbonyl e, N-alkylam nocarbonyle G -s,
N, N-di (al kyl Gl-cHBic a0h)Rpe MoO,=(-PaC-)-Ar, wesazaohaﬁ,bm(gganmf%hecm& ak-il), C
-S am noishi 0c anbeHY(C ec),-BHMNRIR; AWKGH(RGACH: Ricoamg, [, hi ocar bonyl e, N al kyl G
-6 sul fonyle, phenyl-alkyle G -s substltue sul fonyle, N-alkyl C, -6 am no,
N, N-di (al kyl G -s)- amno, 1,3-imdazol ¢l-yle, 2-alkyle C-r _
al kyI sul fenyl -1, 3-i m dazol -1-yle, 2-pyridinyle, 2-thiazolyle, 2- alkyl C
-0x0-1,2,4-triazol-4-yle, 1 -al kylLQL-NR menzi m dazol -2-yl e ou bien
threr@uphenylesubsti-87 | Ilszl 1I'~ ~I1I1TITEHI~ INil EP
318 214 Bl tue ar un ou plusleurs de halo, perhalo al kyle Ci1-6,
al canoyl e (C2° ‘a9k Ie Cl-s, alkyle Cl-6 substitu6 par un ou plusieurs

groupes hydroxy ‘?ﬂ n'i:e 8!"'81@990&“"06“121 H, 2, 4-triazol-1 -yle ou

2-al kyl C, ?ﬁ?ﬁ (Pl a’zol 4-yle; R est alkyle C -s, alcoxy G
-s, ami ng, N N- 97% 6, phenyle ou ph~nyle substitu6 par 5

un ou plusieurs de hal o, per haI o alkyle G -6. alcoxy Cl1 -6, -nitro, cyano,

al canoyle (02-Ca); PestQ 1,2, 3, 40u5; Rs41 ou 2;
N\ 30

NRgR;

36

0]
I
. ' .C-
g 40
AR, ORs ou halogéne ;
Ri, Rz, Re et Rio sont indépendamment hydrogéne, alkyle C1-s ou alkyle C1-s substitué par un
ou plusieurs groupes hydroxyles ;
Rz, Rs, R11, P12 ot Ri4 sont hydrogéne, hydroxyle, alkyle Ci-s ou alkyle C1 -¢ substitué par un ou
45 plusieurs groupes hydroxyles ;
Rs et Ris sont indépendamment hydrogéne, aIker Ci1 -5, perhalo alcanoyle (C2-Cs) ou alcanoyl
{C2-Cs) ;

Rs ot R; sont indépendamment hydrogéne, alkyle Ci-¢, phényle ou phényle substitué par un ou

plusieurs de halo, perhalo alkyle (Ci-s), alcanoyle {C2-Cs), alkyle (C1—s), alkyle Ci~¢ substitué par un

50 ou plusieurs groupes hydroxy, alcoxy Ci-s ou 2-alkyl (C1-s)-3-0x0-1,2,4-triazol-4-yle, ou bien Rs et Ry,
pris ensemble avec I'atome d'azote dans NRsR;, forment des systdémes de noyaux hétérocycliques

non substitués ou substitués de cing ou six membres contenant du carbone et un & quatre hétéroato-

mes choisis parmi N, O et S, lesdits substituants hétérocycliques étant alcanoyle Ci—-g, alkyle Ci-s,
alcoxycarbonyle Ci-s, aminocarbonyle, N-alkylaminocarbonyle Ci -, N,N-di(alkyl C1-¢) aminocarbony-

55 le, aminothiocarbonyle, N-alkyl Ci-¢ aminothiocarbonyle, N,N-di(alkyl C1-s) aminothiocarbonyle, N-
alkyl C1-¢ sulfonyle, phényl-alkyle Ci-s substitué-sulfonyle, N-alkyl Ci-s amino, N,N-di(alkyl Ci-~s)-

amino, 1,3-imidazol-1-yle, 2-alkyle Ci-¢ alkylsuifényl-1,3-imidazol-1-yle, 2-pyridinyle, 2-thiazolyle, 2-

alkyl C1-¢-3-0x0-1,2,4-triazol-4-yle, 1-alkyl-C1 -5 -benzimidazol-2-yle ou bien phényle ou phényle substi-

_ R it

T i



est 1 ou2; et t est O, 1, 2, 3; et 10 | es isonbres
st6reoch| m ques sous forne rac6m0éga Qﬁ?guement active ; ou bien un sel
accept abl e en pharnacie, A condltlon que ou R, ou Rl12 soit attach6 a un
atome de carbone adjacent A -NRs, -S()-n ou -0-, R2 ou Rl 1 ou R 2 ne soit
pas hydroxyl &é eanur enalsisurs de :ﬁalo,l péFhaid Calie cB_ﬁtach\o?ﬁt(cpw Gipe (ﬂh.%ﬁe'(ﬁ%
deux autres supstRéeir @ aphisieurCigduped Gydroxy, alkyle C1 &) aldoiy CARACIH 2oL iCRMPASE de
fornmul e | C1-¢-3-0x0- F24-fi@zol-4-yle ;

LG 25 Rs est alkyle Ci-s, alcoxy Ci-s, amino, N,N-dialkylaidiho ©0-¢| fhéeyd owiphéayiesipstitydpai ant
avec Q0% pour unckyrpiusieurside balorpeskalo alierle|Ga—sf aleaxy Ce-s 3ttro, cyano, alcanoyle (C2-Cs) ;
AA AIRl iB-|1 38est0,1,23,40u5; RN2 N 40 b) la
reaction d' un EGﬁtﬁbéé’“ae formule | ~~~| 45
H B- Lestit qu ®°tavec un ani on d' azol e pour donner un conpose de
formul e 55 88 téstO, "3 ot 111111 11111 111111i111B1111 * C L M S
% EFJOO 31 zfﬁg re stéréochumlques soug, ra mlque ou optiquement active ; ou bien un sel
| BVTKH2Q acentlé “d'lf'%# % et g0t SEEP Bt 0B o™ a
reaction de cb &r"rru 5 P xy
. si l'un de A, B ot C ost oxygéne et que les deux autres A, B et C sont -CHz-
15 a) la réaction d'un composé de formule
A R
N~ | c|:H2 p—¢ Tl

N R,
<
. \ I
oll LG est un groupe partant avec Q~ pour donner un composé de la formule
Y s \
A R,

35 .

¢y

b) la réaction d'un composé de formule

45
| |CH2 B——?%‘ Q
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25 N avec Q pour' produire

30 35 40 et 45 1. Si A est est -CH2 et C est une
|iaison directe, la reaction d' un c%'?rg)gsga(f?e Fornul e R2 Q 50

Rl L; )C Nut~ 55 avec une base forte pour donner un conpos6 de
la formule 89~ ~~*11111111111111111 Q5
Rg\Q10 CH2 Nib5

2. Proced6 de |l a revendi cation 1‘%'0 d

B et C est oxygene et |es deux autre t CH2. 3 Procede de
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et C est une liaison directs. 20 4.# Proc~ ﬁon lla revendication 1 oO
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npos4 produit, |'un de A,
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WR4 30 5. Proc~d6 solon |a revendicati oQ 1 | edit conmpose produit est .
caracterjs4 en ce quo X est NR6 R7. 6. Pr solon la .revendl cation 1 o0
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N N-Z ou t 0 350V al.coxycar bonyl e
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zal -1-yle, 2-pyridinyle, 2-thiazolyle, 2-alkyl
C-r-3-o0x0-1,2,4-triazol-4-yle, 1- -5 benzi m dazol -2- yle, 45 CH3 O
N ~N-CH3 50 & 6 e SHadr _<CN> NN CH3 55 ou bien
phényl e ou phenyl e substitu6 par un ou plusieurs de hal o, perhalo alkylo C
-6, alcanoyl (C2- Ca) alkyle C1 -6, alkyle £1 -6 substitu6 par un ou

pl usi eurs groupes hydroxy, al coxy hal o 90 I
1111 ~) 1~tJ111111 HE 11111 11 IN 318 214 Bl alkyle Cl1 -r, phé6nyle
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1Q. Procdd6 de production d un conpos6 de |la fornmule 45 _

R2 OH 55 EP 0 318 214 B1 -Nou Ar, Y, R et
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EP0318214B1 (D) la rdaction du produit de 1'6tape (C) avec Q pour donner
un conpos6 de la fornule ROH2 10 1gp oBi®gtgws do production d' un conpo, 96 do
la formulo Ar. A 2025 N N30 oUAr, A B C Y. R et R2 sont
‘tels quo d~finis la rovendication 1 ot T ost 0, NOR, NNRI R2 ou NNR
CON(RL R2) corffiyiapéastion d'up camposfdeilfarmiteun conpos6 d e la fornule 35

AA R 40 Y N 45 pour
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(D) la réaction du produit de I'étape (C) avec Q~ pour donner un composé de la formule
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ol T est oxygene et, si on le souhaite, la conversion du composé ainsi produit en un composé

correspondant dans lequel T est NOR;, NNR1 Rz ou NNR; CON(R: Rz).
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