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JANSSEN PHARMACK®T| UMitdd stafds 6PARBR% @kpani zed and exi st i ng u
of the Ki ngdom o @oﬂmeteoépegﬂeaﬁbpﬂﬁﬁﬁﬁa%nAggo’198$ee'r se, Belgi

decl are t?’ue [ nvent| 1 r
and t he mat hod by V\Iﬂ?Cﬁ?I(%L %}}E\&G&%ms m%%glgﬁftggﬁar

describediin and by the fol | OATAGIHaAAt ement : -
5 The present i nveri$? dedex @t ageepance certain | - (1,3 - diexolan - 2 -
yl met hyl ) I H - i m daZ@Cesi34ind10 Hr50 1522534! 1562 WR&%UIZ&ZWQ\Sﬁ%are useful as

antifungal and anti bacteri al 3,575, 999,
3,936, 470. and Bel gi an Pat eng?’g% i 4y 35§3§'§§§)@§m§5 zgg%%%;rber I o

(1,3 -dioxolan - yl met hyB 36836¥375|3mdsnzasl3&8391396689\11437&1450 1,2, 4 -

triazol es having ant | fungal g ﬁ corrpounds of
this invention differ fromt '6 % ior art .
speci ficati ons_essent ially b§r78 6973991116(11 7l5heszsns 16xe'm)7g7r oup’in'the
4-positigh ' of the di oxol ane’890i8¥1802 80MAA BF BG Wdébr&gs@ KQLGhe present

I nventi onLt here is provided FWRE G Q?a%lsél ShdA Y W 2,4 - triazole

derivatives having the gene(saj t1qtmd;a)LArenJYwamrrrﬂL)anctmmzoms
phar maceutical |y acceptabl e acid addlANDn}Emi-TthEDmSerl o-chemi cal ly

| someric forms thereof, yher gfny, R0\ praRMACRIACKNY. a Bl orinidfand

atom _ g existing under the laws of the Kingdom of Belgium, of Tumhoutsebaan 30, Beerse,
Belgium do hereby declare the invention for which we l_rpray that a patent may be
: granted to us, and the method by which it is to be performed, to be partrcularly
5 described in and by the following statement:— 5
The present invention relates ‘to certain 1 - (1,3 - dioxolan - 2 - ylmethyl) - i
IH - imidazoles and IH - 1,2,4 - triazoles which “are useful as antlfungal and
antibacterial agents.
"United States Patents Nos. 3,575 999, 3,936,470 .and Belgian Patent No.

10 . 835,579 describe a number of 1 - (1, 3 - dioxolan -2 - ylmethyl) - 1H - imidazoles 10
and 1H - 1,2,4 -~ triazoles having antifungal and antibacterial properties. The '
compounds of this- invention differ from the compounds disclosed in these prior art
geclficatrons essentrally by the nature of the substltuent group in the 4-pos1tron of

' e dioxolane moiety. -~

15 * According to the present invention there is provided lH - 1mrdazole and lH - 15

1 2 4 - trlazole derlvatlves havmg the general ormula '

LY

ﬂr- e

. L_.-LCH __‘O{ o

- R

and the - pharmaceutrcally acceptable acid addltron salts and sterro-chemrcally
o isomeric forms thereof, wherein:" _
20 Q is'a CH group or an N atom; - ’ ' 20
' ARisa ghenyl group optionally. substltuted wrth from 1 to 3.substituents which
each independently may represent a halogen atom, a lower alkyl or lower
alkyloxy group; - o : P
: A is selected from: _ I
.25 __'j a) an isothiocyanato group —N=C=8 - . ,(a);' T, 25
' ) an amino group of the formula o B



AR is a phenyl group optionally substituted with fromI| to 3 substituents
whi ch each i ndependently may represent a hal ogen atom a | ower al kyl or

| ower alkyloxy group: A js selected from 25 a) an isothigcyanato
group - N:C—S (a), - 25 b) an am no group of
the formul a 2 . 1-594,859 / -N

. AWmerein [err] are each independently a hydrogen atomor a Iovver al kyl
. up c) a group of the formula 5 < [err]
E£EII’I Xis an 0 or S atom Y |5§4$§3 0 atom or an Nh group, m“r«s 0 or '1 and

ABNRO-—0r dihal o- (| awer _al.k y| ) or phenyl
group optionally substi tuted with H or- 2 substituent s ‘whi ch e#ch
i ndependently may. represent a 'af ogen atom. a | ower al kyl or |ower 10

al kyl oxy group, provi ded that:7 Ty when X is S,.then Yis NHand mis. 1,
and 10||) nYis O0and mis 1, then R3 is other
than a™ hydro en .atom. and group of fornula 15 ..+ Wwherein Zis
a difect bongt ﬁ?F}a’B‘%F%amndWF@F@FYWW@Pﬁ"ai%n‘adr\vdardgﬂn 15 atom a
| ower al’ kyI ,c)ﬁéj.sw-tﬁg Wadia al kyl) (I ower.-al kyl oxy) -1 ower al kyl |ower’
al-kanoyl-;--1 ower al kyl sul fonyl, phenyl net hyl sul fonyl, | ower g

- alkyloxycarbonyl | ower alkyloxy arbonylnethyl phenoxy car bonyl ,

ani gocar bonyl, nono--or . dr yl:). am nocar bonyl, 20 o
am nocar bonyl net hyl., (lower' gﬂ? T(‘Qm ﬁ'e “)3 r bonyl et hyl. (I ower? al kyl) 20

am not hi oxonetWigtein ero qlslayémrﬁmﬁnnhtanxmtﬂlygrouqohanqbrl or phenyl met hyl

group or a be 2n‘s mu Ot ont dibploglawer alkylpr 2 substituents
g 5 °§ El?%ge {aﬁk h° °':J ower al kyl or
d that | S a

whi ch each |nnq-

| oweer al kyl oxyukgroqugrpu;ari) at om or a,pitro group,
provi ded t hat l) nXRS,srmeUSdNH tarhiem isAl,jagd - 25 am no. By the term "l ower

al kyl" as us %ﬁe‘ahﬁ?t?arsgﬂvraﬁuaﬁr%fﬂme@%waﬂn hydrocar bon
radi cal s havi ng rom 6 car}m.&atoms such as, nmethyl, ethyl,

met hyl et hyl, -1, 1" -.di met hyl et hyly, opyl, *butyl., pentyl and hexyl - by t he

~term"| ower 30 - al kanoyl " i ant” strai ght and branched chai n. al kanoyl
radscal s havi n@:ef-dirﬁms aldifet tﬁnd ag 16 OF GV, @Gein RYGH i§drogdnOr NY 15 acetyl,

propanoyl, 2- r?é‘!mryll W@rﬁéiﬂbylb’dmbtﬂmoylkgl_) emramv y)-l(iwerlmxlanoyl and by the

term"hal 0" id % gylsyif ) pethylseltosyls Hawer127,i . e. fluoro,
chl oro, brono 4 Bony gﬁgeﬁ of 0 RN abany i nvention are

t h@8e wherein a@mc&aﬁho@lﬁélﬁn (lowerl nﬁrmdari?onyﬁnc'ih)m)(dwelml)at omggParticul arly
preferred:co Wt hyl, o €l wersal hip) | (thi thykro pheaylorordi hal ophenyl nost

yIr enzoyl group optionally substituted with 1.or 2
preferably 2, ‘gugi ggﬂ% mdependently may represent a halogen atom, a

. lower alkyl or lower alkyloxy group; and~
- 25 .+ Risahydrogen atom or a nitro group, provided that when. Ris mtro, then Ais 25
ammo

By the terim “lower alkyl” as used herem is meant stralght and branched cham
hydrocarbon radicals having from 1 to 6:carbon atoms, such as, methyl, ethyl, 1-
methylegly_l 1 l-dnnethylethyl propyl butyl, pentyl and hexyl by the term “lower

30 -alkanoyl”, is meant straight and branched chain alkanoyl radicals having from 1 to 6 30
carbon atoms, such as, formyl, acetyl, propanoyl 2-methylpropanoyl,’ butanoyl
pentanoyl, or hexanoyl and by the term “halo’ is meant halogens of atomic weight
less than 127,7i.e. fluoro, chloro, bromo or iodo.

Preferred comiounds of the present invention are those wherein Qs a CH

35 group and R is a hydrogen atom. Particularly preferred compounds are those 35
wherein Ar is mono- or dihalophenyl, most preferably 2,4-dichlorophenyl. .

In order to simplify the structural representation of the' compounds of formula ;
(I) and of certain starting materials and intermediates used in the preparation
thereof, the 2 - Ar - 2 - (lH - imidazol - 1 - ylmethyl -1H - 1,24 - triazol - 1 -

XTI

40 ylmethyl) - 1,3 - dioxolan .- 4 -yl group, wherein Ar-has the prev:ously indicated 40 é
meaning, will heremafter be represented by the symbol D; ;
[—.
4t |
l Ar oD
CH, g><g 7 D

where Q-CH or N. '
. Compounds of formula 4y wherein A is a group of the formula (b) a grou -
45 of the formula (c) wheréin R, is other than hydrogén when m is 1, or a group o 345



In order to sinplify the structural representation of the conpounds of
formula (1) and of certain starting materials and internedi ates used in the
preparation thereof the 2 - Ar - 2 . (IH- imdazol - | - ylpethyl - |H-

1,2,4 - triazol - | - 40 ylmethyl) - 1,3 - dioxolan - 4 - yl group,
wherein Ar has the previously indicated 40 neaning, wll hereinafter be
represented by the synbol D; [err]. CH where Q=CH or N. Conpounds of formula
(1) wherein Ais a group of - the formula (b) a group 45 of the fornula @
(c) wherein [err] is ot her t han hydrogen whle§§4 or a group of 45 3
1, 594, 859 11 rm"
other than a hydroxy fbmW(thk bmgfhoughell hhamhhmw&yl‘iew ‘%%Aun,sn %@ﬁ%{ent ed
te

by [err] and the co F %}1 Wﬁkﬂl
appropriate reactive segs ,ﬁ-dred Theod of Ededulh h an app pr a

substituted phenol of formula (111). [err] R I'n fornmula (1), Wrs a
reactive ester residue SUC*};&? a hahg atom a et ‘%/’\_)‘Isul nyl oxy or

4- et hyl phenyl su f onyl oxy grow " The™ @" oh of—pi1 P pmay be 5

carried out follow ng standard 0- al kyl atisng procedures, e.g. YRy stirring

the reactgnts together at el gynated 10 nIterrperatures [ he presence of an
appropriate base, in a suitabl'e reaction-inert 10 orgahi¢ sol vent such as,
4 - nethyl - 2 - pent andndormiiaNIb, Wi ivet te ¢tiverestameddue NcNas, a halogen atom, a

di met hyl aget ami de, di™# lfeluorbx eHylpfy slo

exanpl e, aromatic hydjg fﬂ@% ﬁg%”fj; tﬁ}ér{% e i@ﬁﬁé@?l ate
h dnep ©yPsh

bases whi ch may mdvartenagﬁau base a d su &h&ahrmeerart h1o

metal 15 car bonatcesamc 4 - anret q? sta@ dﬂlmﬁh&
sodi um car bonat e, ex % ?fb%%‘gﬁ ‘r °§ Zi%m
(I-a) is:an amno gr OBakks Whic ml:lﬁ‘&?a’lkaﬂaﬂi ah Hi

[err] is a hydrogen aticongtes, zh:chn))omtes:m ludndybsigr sodtuedcatbqnatpesodmmgdrbqnatdr cal 15

(1) Sher i P20 M R ?gm%gggmﬁ@p Al S

appropriate protecting 1mp@tqpn terté juse i pedparafion ol ﬂm)spmém

in order to avoi2® N- zdnM altplmazmhgroumemtﬁm rlm‘-@mw Blu aof 20
the thus obtai ned (I ggi “? )j respedt Oé;%‘é%% gg‘iﬁ 2 t
protecting. groups inc tecﬁi Qb’er Yelkardyl &Qy rb(ﬂfypUpS

whi ch may ‘readily be grmm¢hbl;ayah }'bneerﬂwettby ylkalipe hycb*olyqns 25

R _ [err] Corrpounds of formula
() vvherel n Ais an |soth|(gpy,a_ .-_;r Qup. i V\he.r_;zg.rc%z.d._. "\"i-p-: |
i . . . - R(Rl or RZ) . to (R or Rz) .
OH" : '
. o w O o, '°“.\"_'}”_‘.°*:: |
R 9 :f-;a. G
OH" SR '
———————> D-CH -'0-@4 N
: e - \__/_H. .
" (t.a-2)

Compounds of fdrmula (i)- wherein A is an isothiocyanato group, i.e. wherein



4 1, 594, 859 4
A has the formula (a) t he corrpounds be| ng represent ed by (I-b) can

aII hydrogenatoms (1 a-1), by knovvn met hods of preparr ng |sot hi ocyanat es
starting fromamnes, e.g., by the reaction of (1-a-1")" with carbon

isulfide in the presence of NN - 5° met hanet et rayl bi s[ cycl ohexanam ne]
pyridine. [err] [err] Conpounds of formula (19 wherein Ais an
not hi ocar bonyl ami no group i.e group of formula (c) wherein Xis S, Y

“is AW _mis.1 and R3 is hydr ooe‘n”"'ﬁ?e conpounds being represeqged by (I-c)

can be preptedfoliild @fahd &ndolisis Gei AerlQ by (1-bp bad R (1-D) With
amoni umdPl% G%Pd@wmpcam!sﬂfatll;gwhe;ens gégm glﬁitll:bl;'e(aﬂgyglo en(ggms 10 al kanol ,

e.g. nmet g%w tes sparting from @i wherein A has
the sf or ""H'l? h% !?jtl ﬁfﬁélﬁhe)/adaﬁuné}f: orhdlﬁil 0 tlgnares%ee E?{ﬁ; is 0 when [err]

is hydrogen, (I-d), are conveni entIy obtai ned by 15 ‘the reattion of an

-appropriate amg @v_vk '-an pro e i socy te or 15

i sot hi.ocyanate Of %’1 I‘@U eijof"r@eacti on may be carried
.out according to knovvn met hods e g by stirring the reactants 'together,
preferably while headl ng, in an approprr ate 20 react’i on-i nert sol vent

eg. 1, 4-di oxane. Wen R3 is. hydrogen in which case (1V) 20 hydrocyanl o
acid, it is appropriate-to use an approprrate al-kali netal cyanate in
aqueous medi um the free acid.being 'berat ed by the addition thereto of an
“appropriate acr-d—ug%——aneetn?%ﬂ Gimfds of formula (1) wherein A has
the formla (c) vvherelnXandYa[ 5 - eachOand R3 and mare as
previously defined, (I-e), can be p?epar ed by acyl.ating. 25 an appropriate
amne (err).with an appr oprr Iatr agent accordi ng to comon

N-acyl atr&g%g;mﬁ% E‘g“g g‘t‘ﬁ, Y'ﬁq&ﬂf &{)d y be used-to

prepare. ¢ (@ch'lcali{‘lbh§r aﬂems iql;ﬁl&mél es and .anhydri des
derioved fof fommblhél ba)om nsmm unahwllrcasicbma jtable iselvant seh fas, atléveer | at tjgr - bei ng

pr ef er r e@lkagpl, e.g. \M?é'ﬁ“?ldtfﬁma&‘th on . is. desired. In or der to prepare cdmpound
(I-e) wherein mi s 1 30:-appropri ate car bonhaI i dat es “preferably

car bonochl orlda and err] ca;rﬂb at es. may us@d, Conmpounds of fornul a
(1) wherein Aas. the art-et— eﬁ-el? HHz 9 e Hf-NH, 1,504,859

5 and [err] is an am nocar bony -a | ower al %am nocar bonyI or a (| ower
aI kyl ) am not hr ‘ocar bonyl grou the comnpound eing represented by the
formula (1 @rqﬁf P I) rh@ @ mulp (R\evhergin (¥yis NH be pr epared
stayd i ng%{: oﬁfmﬂ (§ ﬁggg °3°Q]‘eﬁﬁf‘ ‘i‘;[ta' he addi tion
thereto @ thﬂ,ayaaapropwm nat e |so |ocyanate o > formul a (V)

wherein X is 0 .or S, provr ded that 5 Wnen [err] i s hydrogen, then X is O,

foll owing sim I. _§_Pgoce(y;‘ ‘?rcgé desgr&%)egi_e%lé Luorr the preparation of

' conmpounds (I -d)» rtin om (T=a-|
' (z-d) o

" The foregomg reaction. may be. camed out.according to known methods e.g.

by stirring the reactants together, preferably while heating, in an appropriate .
.20 reaction-inert solvent, e.g. 1,4-dioxane. When R; is hydrogen, in which case (IV) 20

hydrocyanic acid, it is appropriate to use an apgroprtate alkali metal cyanate in

aqueous medlum, the free acid being ltberat by the addition thereto of an

appropriate acid, e.g. acetic acid. _
- . Compounds ‘of formula (I) wherein A has the formula (c) wherein X and Y are *
25 each 0 and R, and m are as previously defined, (I-¢), can be prepared by acylating 25

an appropriate -amine (1-a-1') with an appropriate acylating agent according to -

common N-acylating procedures. Suitable acylating agents which may be used to .

prepare: compounds (i-¢) wherein m is 0 include acyl halides and anhydrides Co

derived from the acid Ry COOH and also the acid itself, the latter being preferred :
30 when formylation is’ desired. In order to prepare compound (I-e) wherein m is | 30

apprognate é:arbonhahdates, preferably carbonochlondates and di(R, )-carbonates

may be use .

(I.a'.l ..) acv‘lat_‘f?-n : _D_.CIH , -OH-E~(°')R’_QR 3

(1-0) _
'Componnds of formula (I) wherein A has the foi‘tnu'la-'(d-)'Whefein' Zis N—R,



(v) [err] Compounds of fornula (1) wherein A has the
formula (d) wherein Zis NNR4 10 and [err] is a |lower alkyl,

hydroxy(lLower alkyl) lower alkyl oxycarbonyl methyl 10

am nocar bonyl net hyl , (I ower al kyl) am nocar bonyl net hyl or phenyl net hyl

group, with [err] “being represented by [err] and the conmpounds by the

formula (1-g), can be derjved froma conpound (l-a-2) by alkylating this o
conpound wi th an appropriate reactive ester of fornmula (VI) wherein Wand @
[err] are as previously defined, 15 fol | owi ng st:@andard N-al kyl ating -
procedures as géperally known in the art. 1,5968err] tVI) Wien R4' in 5
formula (1-9) I's a hydd oryasan agifdeitbédye §arse/elc0m9ﬁun@%aml 33rSq - nger

obt ai ned by the reactallrahalmﬁot(nbemboﬁ Igmrtphthexbmmdeb eing rEptesontddby 1hg fdrhala

latter through a heatsh e lper : &é e b’amenarfﬁr atting from| apent
such as a | ower 20  igoeaka ég‘ﬁ ,so&f,gﬁ Ty Sggjula & fifion fher a{@fﬁé"{ﬁﬁ
20 Wien R4' in for nmulwher Rgighydregen, t ﬂmmyfoﬂdwﬁ@ﬁtﬁ Pfoted u@%@.ﬁd h&edu

a phenyl et hyl group,fOrtthePGBﬁp‘mym!s‘-owndst @cﬂ)btartpgépar(éd-tf)ranm(m a-2) and
an appropriate al dehyde or ketone by a reductive am natlon rgactlon for

exanpl e, by hydr ogenatin m Xt yr he re nt H}’HOQI’I ate
reaction-inert organic Zg az) s%l \gé?ft Qgcsd{:h 7559219 bos P

met hanol or ethanol, in the presenceg of an 25 ap_przﬁrl ate cat aI yst such
as, palladiumon-charcoal, and an: z%’pr opri ate base i®h as sodi um acet at e.

Compounds of fornula (I r 4T I es )
al kyl ) - ari nocarmnyrmt%’c‘%*’°"q§fﬂ°rm5 g ‘“% %5;"%;%2;& o
correspondi ng conp oumduso atbog lmuﬂhglr(eomrElRy)amndpc@bhenylm Mroapl hy|

by the reaction of 3 “h EMSTFET él/ #laﬁr&&ﬂam ne

yethe
fol | owi ng known proc? ﬂ% ﬁﬂ l?%mmg’:%‘z?:% : Q}g?
Conpounds of foxsml a a{cﬁhﬂN naﬁngt :imre ah ek th err] 5

and R4 is an acyl radi caI selected from I ower ‘al kano I over
al kyl sul fonyl, phenyl net hyl(suh)f ony | w-gl,oner g;! k.yl—;gxys yI R,
phenoxycar’bonyl am nocar bonyl , 35 *nono- dl2(| 0 '

al kyl ) am nocar bonyI benzoyl .or substi tuted benzoyl “the group 35 [err]
bei ng represented by [err] and -the (cYBnpounds by the 8} nul a 4] -h) can
conveni enfly be obt a| % fcamuhgl -gris'a @rpcthﬂigmupdmmmmdo p‘buads ayvmth

an appropriate acyl att @s&“&n otigaoé 1tta§)|e oréﬂyo ?VS]F ag ?WW t h

In general the aoyl atal@
an appropriate acyl .40 Wheha!u id Sormir (j- g)edafphmmytdieedbﬁdarryemﬂﬁlkﬂQnﬁ@rdaaxyI [ c

e S SR

of the correspordi ng séleént siech av\fatlciiwdrlancaﬂﬂl f an
preferred when fornylaamrpmtq gta!tetsquded G Plto{ruilebamchdUced5
s lower alkyl oxycar RREFErhES ﬂﬁg@&%ﬁ"@%ﬁ A “l"o%ér‘é"‘mﬁe%ém péﬁe Zg';"r‘so*’e i
al kyl)- or diphenyl Gahbsanas (Es) Whereim Sy ¥ &é,ﬁ _
45 [err] Conpourd@s ofhef tterudith 2nlaphio pniitellmen a[kaf nel fsll vmgelfnoa resl"ﬂly i §p
desired, be 6 prep?:rmg amuci'es ?_t?rtm Ifr(o;n esters, r with
ompounds 0 a(l) w, d
an appropr ate reducigoc ST WY PAE Ay el O G N
_ phenylmethylsulfonyl, lower alkyloxycarbonyl, phenoxycarbonyl, aminocarbonyl,
:35 .mono- or di(lower alkyl)aminocarbonyl, benzoyl or substituted benzoyl, the group 35
. R, bemg represented by R, and-the compounds by the formula :(I-h), can
. conveniently be obtained by acylating an appropriate compound (1-a-2) with an

appropriate:acylating agent following standard N-acylating procedures. In general
the acylation may be performed by the reaction of (I-a-2) with an appropriate acyl

40 halide, derived from the corresponding carboxylic. or sulfonic.acid, or, when the 40
¢ ' acyl group to be introduced is lower alkanoyl, benzoyl or substituted benzoyl by.the
: reaction with an anhydride of the corresponding acid or with the acid itself, the
latter being preferred when formylation is desired. When the acyl group to be
introduced is lower alkyloxycarbonyl or phenoxycarbonyl an appropriate di(lower

45 alkyl)- or dlphenyl carbonates may also be used as an acylatlng agent. 45
(t-a-2) _seylation s, D-CH, -o@—w‘ N-R,"
. " > 2 . \ /7 4
(-b)

Compounds of formula (I-h) wherein R,” is lower alkanoyl may, it desired, be



obtain a correspondi ng conpound of fornula (l1-g) wherein [err] is a |ower
al kyl group which is unbranched at the carbon atom Conpounds of fornula
(1) wherein_ A has the formila (d) wherein Z stands for 5 = [errl. s a
(lower al kylthio) thioxonmethyl group, (l-i), can be derived from 5 (I-a-2)
by reacting the latter with carbon disulfide and an appropri-ate al kyl ati ng
“(ayent to introduce the | ower alkyl group, e..g. a di(lower alkyl) sulfate,
‘an appropriate solvent such as, a mixture of «a.lower alkanol, e.g.
hanol, and water [err] 10 Oorrpounds of formula (1) wherein A has t he
fnrfrml a(d) wherein 7 js NRAS4ENY [err] is (lower alkyl oxy)Jlover alkyl

are eas 'rkdﬁc%ﬂtﬂ/ﬁ%b%mt% P&lu&ﬁ’g £g%§tl%9é]%ﬁgnm Qﬁﬂ?ﬁ}ﬁn( RyaW&d toal. kyl') substituted
conmpoundbtalin/a abrkqs ing é of ﬁmno!a ruig) veteesdr B riga losvek aléyin

0- al kyl e&“?"r& of gnehed %tsth gas descrdi b%% her ei nﬁ%or the 15
pr epar aty o iw %’p%/\g YRSt (111). Conpounds
of the f(naiz)J y'iﬂat{t o latier :f? ok t’e"‘% gl Tormula (I-e)

wher ei n dgentrtp intsodperethgllowercalkyl |gs>uﬁ, ea red digl Ssulﬁte, mraﬂul a (l-e) wherein
mis zerdBPRARLY %11‘1"]“ ﬁ“Sh PsouBixtuze Rhal °‘¥ﬁfélka'l“§,(9 sdetéeﬂoi BE‘HW#PF our co-pending
pat ent: appli_ézgt,cgqamam%zggg{tJB (Serial No. 1594860) . Start, ng
material s of fornula Wnere|n0|s CH and rrethodsfor their 20
preparation are descrl bed Belg\ Pat ent No. 837,831. In general the
reagfi ve esters of f%FﬁvP{j}' ncﬁdhppeﬁm)ed by the foll owillg sequence
of reactions. An appropriat€ 2 br onoet hanone of fornmula (VII) is

subj ect ed to a ketallzatlon r(ea)ctlon wth 1,2, 3- propanetrlol fol |l ow ng

met hods an Qus, t o es rlbed nth 1974 (1), 23.
25 1 o e R e‘:*éﬁ?ﬁsa%m@,"t&é?’ﬁ*fm BBl T cact ani s are
refl uxedhﬁdﬁget(lwm falkyl) sehs sndanbty allegdamg rtgse; G:omﬂsblmﬂs removal in an.

pri gecerdme wn cﬂ“vf ‘P“éﬁ'ﬁ% ippddersindertht a sinple.

o Chhol | e s;.d:esmammi{ mﬁfa-b i ff;&?mmmu.@nd " The

pres enCe(IQi widieinl RDIs @RényPdnd nbis 1.2 caifip diinds e formsla d-¢) whkrein m is
met hy| bezezeginssRyl if bmnt:allad:m als@dmrahylden wgammsilrsmatpempshcar@ f or ‘exanpl e,

ar oggt | c o Kot lBo Ry 6%%3%1% o3 /61 1B MR RASRE O 20
dinmé hylb.ep&araﬁae@ séritiedd 1B emw 1. lﬁlg ral $heG¥ exa The thus
-obt ai nedestiroafofominda { mchni be psparla@hy tl@a’ollm qdendmeof hor[shl oride.to obtain a
benzoat e fA‘!tH BPTPRIjaH -ﬁf t &E}o e nI?o o%g 0tsgy reacted with 35
'1H— g daﬁiré,ah? "Sl i 0 ’gg"é’l‘é‘ b “"P%a%{’? FPPriéreranl y sgarried out

stirring na rldﬂgarfyhfgobahefeaﬁtoﬂ bbmgeﬁc_i)ers aterreftuxedli t abl e or gani c

soI vent , toget teFFPnt appIeprate ereaic appr opri at e.
@é@g :?? £ e
formgl a mea drﬁ&sme u@a.ﬁs eﬁtsa? )

%?d’rﬁé%mterrredl ate of the
X :

tiar e ‘hen
conveni ehutdlrgca sparchds lbppzq’np,rreﬁth}ﬂt;cdzeoé ytzdlmqhﬂb)enzené)()d saturatbdkal i ne nedi.um and

t her eaf t Byd B dhe et hy btained (XI) into
e S T S ol T !
For. 8x arr[ﬂ{-amdamte mnaulﬁtﬁmleetheaad:ndn bbmaﬂ'iedeutsw sdreinait es 3gre

conveni eg‘!q& %%E EQ!C‘B s tthgethep du ta Sritable QfﬁP@'C $OANS grleaml“fﬂ met hanesul fenyl
um m

chi or i des F"‘%‘iﬂift PRI RIN Tty bo o epared by

the 45 rdaginGlestér o Orl’hlh@(lﬂ nfflprRPREDR firstthgdioBiggenat i ng agent
suchtoas, (29uh ﬁlk(%de meﬂﬁmcmddhﬂd@"ter C hg)thqsiwﬁmxu gred ditheithus phosphor us

phtaiped D i st or me N :
pent abr O ﬁé orﬂeﬁam r. V&ﬁaﬁg!ﬂfﬁo eréa;).nd - ylberﬁz ngefag%{lélkJtes%al%'\St er is an .
i odi de, l:(;nve nienkl ef ol with methanesulfonyl '
chloride or 4-met ylbenzenesulfonyl chioride and halldes miay be prepared by the
45 reaction- of the alcohol with an appropriate halogenating agent such as, sulfuryl 45
chloride, phosphorus pentachloride, phosphorus pentabromide, or- phosphoryl .
chloride. When the reactive ester-is an iodide, it is preferably prepared from the - '
corresponding chloride or bromide by the: replacement of that halogen with 1odme
The foregoing reactlons may be 1l1ustrated as follows

i

50 _Br-CHZ-E-A: .+ HOCH,-CHOH-CH,OH 50

v

(vm)



correspondi ng chloride or brom de by the replacenent of that hal ogen with

I odi ne. The foregoing reactions may be illustrated as follows: 50 [err]

1, 594, 859 7 Jerr] [err] reactive ester
formation An inportant nunber of the starting materials of fornula (I11)

are al so known conpounds and the remaining may generally be derived from C

am nophenol s and (I -pi perazi nyl)phenols foll ow ng known procedures as

previ ously described herein for the preparation of the required A-groups in
conmpounds (1)starting from(I-a- 1) 5 and (I-Ei Q z\hen the phenol i c
hydroxyl group sould interfere with such qvlrﬁ #83% ‘procedures it i
appropriate to' first progﬂﬁi thQ,group with an %P prlate protecting
group, the latter being r enoV it a | ater st. e, the
protected phenol may take the gHdH a - nethoxy conpound, - the net hoxy group.
10 of which is ultimately transforned into-the desired hydroxylﬂyoup by
the treatment - 10 of the for®BP with Q& approprlate strong aC|d e.g.

hydr obrom ¢ acid, or there may be’ used” an2a$y1oxy conpound, the acyl group
of which can be renpoved by al kaline- hydrol% %caTB ounds of fornula
(1) have basic properties and thus 'may be 15 %onveﬁggd to their

t herapeutical ly useful acid addition salts by’ re on with an 15 :
appropriate acid, for exanpl e, an inorganic aci th as. hydrohalic-acid,
i.e., hydrochloric, hydr oBFdﬁf‘C‘%“ﬁ?‘d’rxéﬂo@Peﬂﬁm H sul fayric, nitric or

thiocyanic acid; a phosphoric acighc:llpi@p organic a uch @s ac®i c,
propanoi ¢, hydroxyacetic,. 2- hydroxyﬁropanmc 2- oxoh.uﬁa

- -yc H
etlianedi oi c, propanedioic, 1, 4-butanedio 20~ (2)-2- tened| oi c,
(E)-2- bu,tenedi oi ¢, 2-hydroxy-dyu<4- but anedi Mr 2, 3=di hydr oxy=. 20

1, 4- but anedi oi c, 2- hydroxy—l—Q—-S—-p#—e-wnetr ngr box lic, . benzoic,
3- phenyl -2- propenoic, [err]- hydroxyb_enze §Ql’ hanesulfonl c,

et hanesul fonic, 2- hydroxyet hanesul f oni ¢, '4-°ma hyl benzenesul f oni c, |

2- hydr oxybenzoi c, 4-am no-2- hydr oxyben’zoi cy B ybenzoi ¢ or.
2-acetyl pxybenzoic acid. The salts may in 25 ;eggtgelgg"cgmagxr;ed to the
correspondl ng free. hases in t he usual manner;, 25 reactlon W th

al kali such as sodium or potassi um hydr oxi de. (d?rom fornul a (1) it

evident that the conpoundSim@bridobh@nbeRufiné itarfindmierial of FRMEk (HNareaky mrfl c
carbon atons in thei rcogtppu@sam dothe remeaiming/mayigenerallyolsadegivied firom hwindpheaoisiand

4-positions of the d| 0 %“°Wéﬂ$d‘ ‘B‘hgf@ T sxqribed; fe“hnder
30 di ff er ent er %G %’ﬁ qghng re red comg%lfg gt fro ( ?ml():
i someric. forns of @ce(hhr)as dtniﬂ at mppi rtmaﬁmubnoma lthe gmlephmbire amo;dnate

addition salts t her edf"’ta?t@gl a‘ltf!S h‘feﬁ -at tahletes ple, the

i nvention. The dig té oty e%fg% g?bg’ g(,‘;j"fﬁns
. drﬁbr

forms respective y : aﬁmrfdhﬁlwhloart r té&rdil@&ﬁdl aCId the
Qui de, Section |V, 3536 i%ﬂ aaﬁoxammjund nbaﬁcrisr@bm&whddcasépmdwab@lme

hy
conventional met hods. S{Q&nﬁs -of lﬁr?nuﬁna I?%g\% asiccll;]rogg‘ esa‘gnda %’1 L‘?l y be
enpl Oyed theref ofg i nh eir @ thoally useful acid addition salts by reactlon wnth an 15
appropriate acid, for., example, an inorganic acid such as hydrohalic acid, i.e.,
hydrochloric, hydrobromlc or hydr01od1c acid; sulfunc, nitric or thiocyanic acnd a
phosphoric acid; or an organic acid such as acetlc propanoic, hydroxyacetic, 2-
hydroxypropanoxc, 2-oxopropanoic, ethanedioic, propanedlolc, LA-butanedioic, .
20 ° - (Z)-2-butenedioic, (E)-2-butenedioic, 2-hydroxy-1,4-butanedioic,. 2,3- dlhydroxy- 20
1 4-butaned101c, . 2-hydroxy-1,2,3-propanetricarboxylic, benzoic, 3-phenyl-2-
enoic, a-hydroxybenzeneacetlc, methanesulfonic, ethanesulfonic, 2-
oxyethanesulfomc, 4-methiylbenzenesulfonic, 2-hydroxybenzoic, 4-ammo-2—
hydroxybenzoxc, 2-phenoxybenzoic or 2-acetyloxybenzoic acid. The salts may in
25 turn be converted to the corres_pondmg free: baseés in the usual manner, eg. by 25
5 reaction.with ‘alkali such as sodium or potassium hydroxide.
i - From formula D itis ev1dent that the compounds of this invention have at
i least two asymmetric carbon atoms in their structures, namely those located in the
2- and 4-positions of the dioxolane nucleus, and consequently they can exist under
30 different steréochemically isomeric forms. “The stereochemicilly isomeric forms of 30
" (I) and the pharmaceutically acceptable acid addmon salts thereof are intended to
. be within- tﬁe scope of this invention.
‘The ' diastereomeric ‘racematés of (1), denoted -as cis and trans forms
. respectlvely, according to the rules described in C.A., 76, Index Guide, Section IV, )
35 p. 85 (1972), may be obtaitied separately by: conventional methods. Appropriate 35
: methods which-may advantageously be employed therefore include; for example,
selective crystallization'- -and = chromatography separation, e g column
chromatography. .



selective crystallization and chromatography separation, e.g. colum
chr omat ogr aphy. 8 . 1,594,859 Since

- t-he stereochem cal configuration is already fi (rn)

it is also possible to separate cis and trans fornms at this or even an
earller stage, whereupon the corresponding forns of (1) may be derived
refromin the previously indicated manner.. The separation of cis and
ns forms of such 5 i nt er medi at.es may be: perfornmed by conventional
hods as described hereabove 5 for the separation of cis and trans
foBns of the cormounds (1). 165%M85%vident that the cis and t.r._aens

di aster eO”B{nlé& caiT@tYnfi § E l%ad§ fixe lif%%nlhg_hgedga?e i Opt i cal

i somer s (g B posﬁblS oS parite die erddityand: a{?@ﬁ §l i cation of

t echni g e srekmmhetc%rpm:mngs kdrin$ of (§) nnayhb:e e\wtved mfrefmm in thgThe conpounds  of
forgul a £ uPE R 'I‘Se § @ such 10 addition salts
the?nélof ,fo}athg‘:"gl gﬁfn gg;% Stran f;““'?m C"ﬁehegg‘fvérl a. For exanpl e,
sai d conpoltndsvldandttacttd c&dadd tmtmim&lretofmeh arce:ﬁiteriyebefmﬂm to be highly

active & “‘%tecfdé’“r ?‘51' E}s lggﬂs h*)a@d tragr) Wk tepl e, i cr ospor um
'caql S, ton rubr um Phi al ophor a
verPucosagiins conre! 3P 'éif"g'ﬁ g‘l % copralsi e i s, 1Candi da,

al bi CanSe,xarM!le,QﬁldS:ﬁﬁ uRds and alﬁ aA&iﬁ hUﬁolf fhahdifo be fyOt ri chum SChean| |
and Sapr Hsts fletawﬂf muqmas,tfamv@mpla &mvlspoam canisy exanple, _ i

_Ery i pel }c b pliyT4sEs8 henol yt
§Stre43£eegm ngﬂkf Sﬁbiot g%@ﬁﬁ%ﬂ?%}éﬁﬁ%ﬁa gg‘@f *hé ?ngo%/elntc '

Iocal asbagwetih sach 8y sfbemamdplarﬂrysmelarrnbm osa,cSuavhyﬂd,coctcheu@om)ounds of 20

this i nuiepes t‘;ﬁ‘gﬁ cai" Eﬁ sy@’l‘ °°‘t'§tlb‘l§5 q’t’m l’lq@"mwmsubtwe@'n or .prevention of
th@ogrovﬁngmv of? bon’stit ﬂb aooﬁmﬁjﬂeglr F‘cg}:n ?E% rhy thg can

ef fecti welfyngh End.IBaed:nhmndi ARrd pa&ﬁ&umptth@ cablé @10&!3‘2? b& Uéeli8h kieg fr m such

mi croorg}EﬁW‘!ﬂ'ﬁ of [yabicess Fldhgngahommthmigtoatgaasm vity of the conpounds (1). is

clearly evi wblabb;tlaty@lﬁﬂmcnedounns (tlhecléa:rlylemdcmgi wxperi msnt s, which
datg | s té@ t'ﬁﬁ lgg’%%g"%@ ‘”h"’h ek Z‘!ﬂ"t‘aﬁ)t‘?‘ Srobial properties
an ) { .
¢ ¥04pel o?sﬁ 1 le ictoor, h:b Eﬁf thon ei? her W th
respect rbspettl‘te tlscsmpp}: dflomusc@ypt i-bl e m croorganl sm; nor with respect to the

scope. ofExf oF i it 3 Act . VJ t ounds (1) against:
vagi nal Cag] d}é wop ,’;-t %ﬁg‘fﬁ;g@ %g fgf‘ EF %1400 ‘g body' wei ght

wermp useﬂane-EEiﬂ;ized\Aﬁd Rysttbectomize@\and hth: f0m zagol and after

t hree V\Efgggé gn‘gﬁ%eﬁ Se;agnl.eo@ WS, Vemﬁubcm;lt@esi! mapdlaoﬂ/eektm‘gcyl ate in sesane
. oil 'was ﬁﬁlé HOC i¥e weeks, The thus

i nduced 1ipR@RAD %est [ us: ti\%as gc% e erweﬁggg%‘%egéexagm nation of

vagjsnal SnemE Sats WeRdinfedd m;aeigme.ﬁ; euth %fms aufigiof @hhdidatslbikdnl) t UM3s 35

The 1 at sgrover én Sabhbieatddsloth fuir d&vamies an3d°Cyandulitubedvith Galine | The daé ofCandi da al bi cans,

35 gr owjnisetiosypring fepprday 33 r+324 tepfpigieal intervention; dgpeading o | uted with
sal | newrhﬁ Fpeees S‘F?ﬁ‘&?ﬁ&ﬁ’%ﬁ&? °°d“f‘150 ﬂ%PEZS t]o dgﬁgﬂz after surgical

'nt&rvewsgﬂ:ﬁ%ﬁ%ﬂﬂ Fu mﬂ*m‘% 55 ced
pseudo- qRafed ¥sntrolsTh [-ddﬂfs @kested \b9 FANikpNabiasl s‘ﬂﬁir@wﬁ memestered orally once

a day f owalis\wo se¥@ral days af mfstlen fl‘hngvabs were pitantd Sgboufaut bfodicini on. For each

di rs at If io-growth of Candida albicans
L exper| rfe%g};re hﬁ%arnéé;(he E% s were negatxve at the end of the experiment,this was =
45 due to drug admlmstratlon because it. never happened in placebo treated controls. 45

The Tables I, IT and 111 below give the lowest oral dose of the drug under .
investigation whlch was found active at the 14th, day after infection. _ .

Expenment B:: Actmty of compounds (ny agamst crop cand1dos1s in turkeys . _
: Turkeys of 14 days old were infécted in the crop with 4.10% Candida albicans : .
50 cells, grown on Sabouraud.broth for 48 hours at 37°C and diluted with saline. The 50 :
volume of the inoculum was 1 ml. The drug under investigation were premlxed in
500 mg of lacton and. thereafter admixed in 1000'g of meal without any additives.
Thg?k concentratlon of the drug under 1nvest1gatlon in the meal was expressed in
m D
55 The ammals were glven the medlcated feed for 13 consecutlve days startmg on 55
the day of infection. At the'end of the experiment all ammals were sacrificed. At
-autopsy the crops were:-removed, emptied and grinded in an. ultia-turrax mixer in
15 ml of sterile saline. Colony counting was done on Sabouraud agar and the results
given inthe Tables I, II and III represent the EDj, i.c., the dose of the drug
60 :lhereby the crops: of 50% of the ammals were completely negatlve for Candlda 60
bicans : L



treated controls. The results were assessed by taking vaginal snears with
sterile swabs on several days after infection. The swabs were put into
Sabour aud—brot-h—i-ia nnfr| di-shes-and |_nr‘||hnf 4 for f..
no grow h of Candi da al bi cans occurﬁéﬁi@*@f then the animals were negatrve
atthe' end -of the experinent -this was 45.- dueto drug adm nistration )
because it never happened in pI acebo treated controls. 45 The Tables 1, II’
and 11l bel ow give the | owest ‘oral dose of the drug under investigation '
whi ch was found active at the 14th day after infection. Experinment B:

Activity of competunds (1) against crop candis®t®Ps in turkeys Turkeys of 149

ys s old were infected in the crop with 4.10[err] Candida al bicans 50
cell's, grown on Sabouraud broth for 48 hours at 37[err] and diluted with
saline. The 50 volune of the inoculumwas 1 nmi. Th&“@rug under

investigation were prem xed in 500 ng of |lacton and thereafter adm xed in

1000 g of nmeal without any additives..The concentration of the drug under
investigation in the nmeal was expresge@ ip ng/kg. 55 . . The- &ni nal s

were given the nmedicated feéed for. 13|cEdsecutive days starting ofi 55 the

day of infection. At the end of the x@ riment al'l aninmals were $acrificed.

At autopsy the crops-were renoved, efpjyeyl and grinded in an ultga-turrax

mxer in 15 m of sterile saline. cnromy ‘ountlmg was done.on Sabour aud

agar and the results given in the Tabl®s F1 &nd Ti11 represent the [err],
i.e., the dose of the drug 60 mheré%g he crops of 50% of -thefani mals.

were conpl etely negative for- Candi da bl bi cans 1,594, 859 '

9 [err] MJerr] 1, 594, 859 [err] &.op4, 859 [err] 12

1,594,859 [err]. =~ | 8a - .
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1,594, 859 13
[err]
rnrr'l . 14

1 594 859 [err] A 1, 594, 859 : 15
16 1,594,859 [err] '
594, 859 _ ' . 17 Ln view. of their

)i fungal and antibacterial properties this invention provides val uable
gnposi ti ons conprising the subject conmpounds of fornmula (1) Qr acid
aqdi%ion salts thereof as the 4 %"f‘ 8% ingredient -in a solventdor a solid,
sem -solid or | iquid diluent or carrier, and, in addition, it provides an
effective nethod of 5 conbatti ng fungal or bacteri al grovvth by use -of
an effective antifungal or 5 anti bacterial amount of such conpounds
(1) or salts thereof. Antifungal and antibacterial conpositions conprising
an effective anobunt of. an active compound (1), either alone or in

conbi nation with X acti \Le fhpraneutl C_i ncrredl ent s, in adm xture with
sui tabl e carrierg gay} be readrly pr epared according o conventional 10
pharmaceutical t o‘hnr ues for the usual-routes of admnistration. ,

10 Preferred co O%Strons are in dosage unit form cbnprising per dosage
unit an effectiv ggi'lr ntigy @f tdhe gectigye engred eng [ n admixture with
suitabl e carrierg.ad\|t hough t he armount- of the acti¥ejingredient per unit
dosage may vary Piln rather wide linmits, dosage unjts conprising from 50

to 500 ng and nori@Gwpdrticularly 15 fromlOOto 25D ng of the active
i ngredi ent are pr@ rired. - 15 JThe foll ow ng exarrpl es
are intended to i,Ii‘téstrate and not to Irmt t he scopg of
. o
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the present invention. Unless otherwi se stated all parts therein are by

wei ght. EXAMPLE | 20 A mxture of 2.4 parts of N- (4 -
hydr oxyphenyl )benzani de, 4. 2 parts of CI s - 202 - (2 4 - dichloraophenyl)
- 2- (1 H- imdazol - 1 - ylnethyl) 173" dioxolan - 4 - ylnethyl

met hanesul fonate, 2 parts of potaSS|un1carbonate and 75 parts of

di met hyl sul foxide is stirred overnight at 100[err]. The reaction mxture is
cool ed and poured onto water.*The product is extracted twice with

trichl oronet hane. The 25 ~ conbi ned extracts are washed twice with water,
dried, filtereddand evaporated. -‘The 25 redi¥89% s crystal Lized from 1. -1

butanol. The product is filtered off and dried, yielding 2.7 parts (51% of
cis- N- (4-1]2- (2,4 - dichlorophenyl) -2 - (IH- imdazol - 1 -
ylmethyl) - 1,3 - dioxolan - 4 - ylnmethoxyl phenyl ]'benzani de; m p.
217.6[err] 30 EXAMPLE | |
30 Fol l owi ng the procedure of Exanple | and using therein an equi val ent
anount of an appropriate supgtituted N - (&4 - nhydr oxyphenytrybenzanm de as a
starting material the foll op¥ng conpounds are prepared: cis.- N{ 14 - [2 -
(2,4 - dichlorophenyl) -2 -{$§H - inidazol - 1 - ylrethyl) - 35 1,3 -
di oxolan - 4 - ylnethoxy]phqgﬁll - 4 - et hoxybenzam de; mp. 18B. 70C;
35 cis - N- (4-1[2- (2,4 aacichlorbphenyl) -2 - (IH - irm.dazo} - I -
ylmethyl) .- 1,3 --dioxolan ﬂﬁé ¥ y&phenylh\- 4 - cfluerobnnzanide;
2‘4

m p. 198.20C, cis- ethyll 4- ’drchlorophéhyl) - (I'H 1 mdazol -
Il - ylnmethyl) - 1,3 - dioxo ﬁ 4 - yInethoxylphenylcarbanate m p.

178. 90C; and 40 cis|®"4 - bronp - N- [4 - 12 - (2,4 - :

di chl orophenyl) - 2 - (IH gﬁ%ndazol - 40 1 - ylnethyl) - 1j3 {dioxolan -
4 - vyl nethoxy] phenyl]benzan{®®:l mp. 217 9lerr]. EXAMPLE L11 A n} xture of
2.8 parts of 4 - chloro - hlag 4 - hydroxyphenyl)benzam de,” 0.4 parts of
sodi um hydri de di spersion 789 |75 parts -of- di net hyl sul foxi-de andj 18 parts
45 of benzene is stirrefl gqr one hour at 40[err]. Then-there}are added
4.2 parts’of cis- 45 2 - (Rag|- dichlorophenyl) -2 - (I1H:- imdazol - I -
ylmethyl) - 1,3 -dioxolan - ﬂg: yl met hyl met hanesulfonate and thg whole is
stirred overni ght at 100[er'2ﬂ The reaction mxture is cool ed angd poured
onto water. The product is éXEracted twi ce. wi thh benzene. @rhew. coprbi ned
extracts are washed with wafgg,| d2i®@ Sffltlered amd 58 < eVapolated. The
residue is crystallized frcrﬁ {but anol . The product i ¥ flltered pf f 50 and
dried, yielding 3.2 parts (P8%) of cis - 4 - chloro - N- 14- [2{- (2,4 - .
di chl orophenyl) - 2 - (I H -{%gili dazol - | - ylnethyl) .- 1, 3- dipxolan - 4-
yl met hoxy] phenyl | beni ami de; | $up. 213.3[err]. EXAWPLE |V 55 A .mxture

of 1.8 parts of 4 - (I - py
hydri de di spersion 78% and
one hour at 40[err]. Then t

i di-nyl)phenol, 0.4 -parts -of-sodiym 55
parts of dimethylsulfoxide is stifjred for
S (2,4 -

%m

1,3 -

di chl orophenyl) - 2 - (IH -1iuildazol -1 - ylfethyl) - di okol an - 4 -
yl met hyl * met hanesul fonate ap@ g$tirring is continued overnight atil Q0[err].
The reaction mxture is coo-gp ang ougeg 60 -, onto:water: Jhe product is
extracted with 1,1" - oxybisq;hang:gihg gxmracﬁ |$ a60d @
. g A.ﬂ [0 A- Q- _ F-4 Q a
-] : . : -
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18 1,594, 859- washed twice with

water, dried, filtered and evaporated. The residue is crystallized from

1, 1'___Qx¥b|sbutane __-The product 2.3

parts (48% of -cis - - 1- 12 - (2,4 - dichlorophenyl) - 4 - [4 -

| - pyrrolidinyl)phenoxynethyl] - 1;3 - dioxolan - 2--"ylnmethyll - 1H -

)» n dazol e; 5 mp. 149[err] . o ‘

5 EXAMPLE V A mixture -of 1.9 parts of 4 - (4'- norpholinyl)phenol, 4.2

parts of cis - 2 - - (2,4 - dichlorophentyl) -2 - (IH - inidazol - I -
yidéthyl) - 1 3 - dioxolan --41:59%48%et hyl nethanesulfonate ijarts of

'potaSS|un1carbonate and- 80 parts--of 4 -
stirred and refl uxed overnight.
-is added and the product
conbi ned extracts are dried,

purified by colum-chr

as el uent.

10
The reaction m xt
is extracted twice with

omat ogr aphy over silica gel-

met hyl
ure i's
1" - oxybiset hane.

‘pent anone is
10 cool ed, water
The

filtered and evaporated The residue is

usi ng trichl oronet hane

The purfe fr

The residue is - cr sial

after drying,

2.3 gart b

di chl orophenyl) -i% - |
.ylnethoxylphenyl}dﬁ

parts of 4 - (di
2 - (2,4 - dichlo
20 dioxolan -.4 -

and 80 parts of 4
overnight. The re
is extracted twic

I

hctions-are collTected and T
ized 15 from1.1, ' -
(47% of cis - 4 -[14 - [
1H - i m dazol | - ylnmeth

hbl idle M p.gl3@ferg]. EXAMPLE
| Bri'ho) Bherfol ﬁydr%chl oFi de,

h mxture is cool ed, water
h 1, 1'-- oxybisethane. The

nyl) - 2- (IH-- imdazol
[ hyl net hanesul fonate, 4 paf
ghel hyl - 2 - pentanone is stiff

e eluent i s evaporated.
oxybi sbut ane, yi el di ng,
_ 15 (2,4 - s

I) 1,3 - dioxolan -
= VI A mixture of 1.9
4.2 parts 20 of cis -
1 - ylnethyl). 1, 3-
ts of potaSS|un1carbonate
red .and refl uxed

s added and .t he product
conbi ned extracts are

D

Y -

4-

washed wi th water, § ed, filtered and 25 evhporated. The residue- is
converted into the ' i hone -25 and 2,2' -
oxybi spropane. Th¢aga is filtered off and crystpllized from ethanol,
yielding 2.4 part$8€37P9 of cis - 4 - [2 - (2,4 -}dichlorophenyl) - 2 -(lI
H: - imdazol - |g4 {ylnmethyl)- 1,3 - dioxolaph - 4 - ylnmethoxyl -
NN -di met hyl benzae8anj ne\dlethanedloame : hydrate; mp. 112.5[err]. 30
EXAMPLE VI1' ™ |%¢ &« w & 9 & o 3D Amxture of 1.8 parts
of N (4 - hydrOX/ggenyl)propananlde, 4.2 parts of cis - 2 - (2,4 -
di chl or ophenyl ). 8- |(IH - inidazol - | - ylnethyl) - 1,3 - dioxolan - 4
-yl net hyl neth3n3§ﬁ§fonate 2 parts of potassiunjcarbonate and 67.5 parts
of NN - dinethylfpgg®ylide is stirred and heated oyernight at 100[err]. The
35 " reaction n{®8rle i s-cool ed and poured ontol water. The -product is
~extracted tw ce 8854i t h benzene. The conbi ned -fextracts are washed with
water, dried, filfekeq and evaporated. The reS|dﬂé'is converted into the
ethanedioate salt{ig 4 nethyl --2 - ‘pgntanone and 2,2' -- oxybi spropane.
The salt is filteieg'cff and cr%?ta%legd fram 2-| propanol . The product is
filtered-off and fried oyer wee eng afs 80[é3r] yielding 2.3 40 parts
(37% of cis - N}[84] EZ -a (245- cﬁchlo‘,‘.’ophenyl) -2 - (I H- imdazol
-1 - -40 ytnet hH-F—4+"3—= TR thoxy] phenyl | pr opanani de
et hanedioate . 2} prdpanal at.e; a1p§‘1£16«9[e;r] £ EXAMPLE VITI A mxture
‘of 1.7 parts ofgN - (4 -{ﬁydroxypheﬁ&lﬁadﬁt ide }4.2 parts of cis
Q : ] .o
d1 < T 9 E g g T
- . .
1 100000 O ;
2 ! L 1 2 :
& : ' - -




45 2 - (2,4 - dichlorophenyl) - 2 - (IH- imdazol - | - ylnmethyl) -
1,3 - dioxolan - 45 4 - ylmethyl methanesul fonate, 2 parts -of

pot assi um carhonate and 68 parts of NN e __| net h\/l formamde is stirred .
overnight at '100[err]. The reaction m'Xtire is cooled and poured onto
water. The product is extracted -twce wth trichloronmethane. The

conbi ned extracts are washed twice wwth water, dried, 50 filtered
and-evaporated. The residue is triturated in a mxture of 4 - nmethyl - 2 -
50 pentanone and 2, 2';- oxybi spropane. The product is filtered- off and
crystalllzed frds.m4 - rrethyl - 2 ;- pentandsh@483%lding 2.8 parts (61% of 13

cis - -4 -[27- (2,4-- dichlorophenyl) - 2 - (1H - imdazol - I -
ylnethyl) - 1,3 - dioxolan - 4 - ylnethoxyl phenyl| acetanm de mp. 55

180. 50C. - ' oo _
55 A m xture of 8.9 parts of cis - N- 14 - 12 - (2,4 - dichlorophenyl) - 2
- (I Himdazol - | - ylmethyl), - 1,3 - dioxolan - 4 - ylnethoxy]phenyl|
acetam de, 1.5 parts of potassijumhydroxide and 80 parts of 1-butanol is
stirred and refl uxed overnhght The reaction- nixture is evaporated and
water is added to the re5|dge 60 The precipitated product is fii | tered
off and crystallized from:ifg}yl benzene 60 yielding 6.6 parta (82%
of cis 4- [2- (2,4-- dlchlof Renyl) - 2 - (I H 1, 594, 859 :
s 1,
y

19 imdazpl - I - ylnet hyl)i 3" - dioxolan - 4 - yl nethoxy}benzenani ne;
re;pf ®.8 garts ofgisot hi @pyaaatonet-hane

*“‘.*""%%

np. 164.40C. EXAMPLE I X A~
4.2 parts of cis -4 - [2:-:
i mdazol - 1| - ylmethyl)

8| (2,4 - dlchlorophenyl) 2 - (IH 4
_5_5 - dioxolan -'4 - 5 yl et hoxy] benzer:am ne,
b

and 100 parts of 1,4-di oxahd, e stirred and refluxed for. 3 hours. iThe
solvent is evaporat ed and ti@ residue is crystallized from4 - net hyl - 2 -
pentanone. The product is fiiltgqred off and recrystallized from i
acetonitrile, yielding 2.7partis (539 of cis - !\I = Jd4 - [2 (2.4 -

di chl orophenyl) - 2 - (IH 4 10 i mdazol .- 1 -7yl n'ethyl) - 1 3 H
dioxolan -4 - ylnmethoxy] i&#Henyl] - N 10 nethylthio - urea, -fdp.

130. 7[err] EXAMPLE X Fol | owi*@y |t he procedure of -Exanple | X and usi- ng

equi val ent anount of isot hliti(g/e nat oet hane in place of the ;

i sot hi ocyanatorret hane usedgtgh:erel R, there is 15 prepared: cis -§N 14 -
[2 - (2,4 - dichlorophenyl } 322 - “(IH"‘ igidazol ¢ 1% 15 yRmethyl}) - 1,3-
di oxol an - 4 - vyl nmet hoxy] plilgrg/l.] - et1?1yl thi our ea;™ np. 145' 4[ er1i]
EXAMPLE XI To a stirred solgﬂta n of 4.2 parts' of cis' - 4 --[2 - (32,4 -

di chl orophenyl) - 2 - 20 {£¥§H -imdazol - | - ylnmethyl) -"1,3 -idioxol an
-4 - yl met hoxyl benzenani neiigid d0 20 parts of acetic acid are- adde¢ 20 '
parts of water. Then thereiis gdded a solution of I paft of pot asskium .

i socyanate in 20 parts of Wter. -and the ol-ed SCStI rr%dcfor%ne h(pur at
room tenperature. After theSadditiZon of 288 @&t 5 of v%\tcr tfEe mixture is

tornD. 0]

neutralized with potassitf %|cagongte. g¥heg= :Pra)dua-nu §  ed® act ed Wi th
25 tricht or omet hane. T|:l oftr att s- dﬁ| ed¥Jt id t eBddl &nd . 8vapor at ed. The
residue is 25 , :

A .

-(cu,),-cH,

-U-cu(c113 X ‘
-@-(Cﬂz)z-c.l-la '

_c"3 T

U-crrz_-cu(c-us)z S}
)

N-CH, -CH,
-coo-cl-l_'a S
-coo,c-z-us-_

R R,

oc‘)@D t
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crystallized from4 - methyl - 2 - pentanone. The product is filtered off

and recrystallized from4 - nethyl - 2 - pentanone, yielding 2.9 parts
(629 of cis - N - 14 - [2- (2 A4 dichlorophenyl) - .2 - (1H - imdazol - |
- ylmethyl) - 1,3 - dioxolan - 4 - ylnethoxyl phenyl|l - urea; np.
155. 1[err]. 30 _ _ EXAMPLE XI1© A m xture of 1
rt o isocyanatonethane, 4.2 parts of cis -.4 - [2 - (2,4 - 30 :
chl or.ophenyl) - 2 - (1H - imdazol - I- ylmethyl) - 1,3 - dioxolan = 4 -

yi net hoxy] benzenani ne and 75 parts of 1,4-dioxane is stirred,gvernight at
rodsn tenperature. The reactiorn,3.89ure is evaporated and thegesr due is

- crystallized 35 from4 - methyl - Z"-"pentanone The product is filtered
off and dried, yielding 3.5 parts (73% of cis - N- 14 - [2 -'(2,4 -
di chl orophenyl) - 2 - (IH - imdazol | - ylmethyl) - 1,3 - dioxolan -4 -

yl met hoxy] phenyl] - N - nethylurea; np. 169C. EXAVPLE XI Il Follow ng the
procedure of Exanple XI| and using an equi val ent am)unt of 40 -
-respectively' isady ne' in place of the
i socyanat onmet hane used t herei.n, there are prepared fespectively: cis - N
-14 - [2- - (2,4 - dichlorophenyl) - 2- (1H - inmdaol -1 - yl - methyl) -

1,3 - dioxolan +g4 ¢ ylmethoxyl phenyl} - N - ethylgrea; np. 154.30C, and
cis- N- 14 - {2 -1(2,4 - dichlorophenyl) - 2::([H - imdazol - 1 - yl -
met hyl ) - 45 189, B - dioxolan - 4. ylnmethoxy]lpenylll - N - phenylusea
nitrate . 127 ¥ efr] 45 E_XAIVPLE XI'V A mxture of 40 parts of form'-c
acidand42 pardy pf $is - 4 - 32 2 (2,4 -+dichlordphenyl) - 2 - (IH

i m dazol - : ﬂethyl) - 1,3 - dioxolan - 4 - ylngthoxy] benzanine is
stirred and ref Yi&ed for 48 hours. The reaction mxfure is 50 - cool ed and

evapor at ed.: The- ‘&%s due is dissolved in water and-ngutralized Wth sodi um
hydr ogen car bon'.a&g\ The product is extracted twice Wth trichloronethane.
" The conbined exid®cts are dried, filtered and evapofated. The residue is

crystallized . ¥+om—a—Hxtte—ef—4—mpthyl -2 -ipentanone and 2,2' -
oxybi spr opane, gy.igl ding 3.8 parts (85% of ci's- :N|J- 14 - [2- (2, 4% 55
di chl or ophenyl ); & - (IIH- imdazol - | - ylnmethyl) - 1,3 - dioxolan - 4 -
yl met hoxy] phenyrlﬁrso mani de; np. 132.6[err]. EXAMPLE{XV A m xture of 1.8
parts of nethyl; Tarponochl ori date, 4. 2 parts of: cisy- 4 - [2 - (2,4 =
di chl orophenyl) 252 - SIH - &mdgzol 1-41 yl maghyl) - 1,3 - di-oxolan - 4 -
60 yl met hoj -)Eg)e zehagi ne 2 darts OE pox.ass.r. um {carbonate and 75 parts
of 1,4- . 6 .55 20 = . II,594, 859 dioxane is
stirred and refig%eld for one hour. The reaction m-xfure is.cool ed and
poured onto watieﬁﬁ pon the addition of 2,2' -- oxybifspropane, the product
i's precipitateds EE.-l s filtered off and converted ifnto the nitrate salt in
2- pr opanone, an o2 xybi-sprepare—the sakt—s—FHltered off and -
crystallized frgm pcetonitrile s - y|eId|n934rarts (6699 . of cis -
methyl 14 - 12 -5‘1% - -'di-.chlgirdpl_-'fenyl) = 2 - (1. 5 imdazol - | -
ylmethyl - 1,3 &3 oxio].ari - . ;yl rre&'ho>gy] phenybl carbarrate nitrate; np.
157.6ferr] i3 f'33: 3 F i 3 .34 i °
— oy ;
§ P "Ju §' P ;::'"
E :.- o 5 9'0 5 8. 5 9“’ .
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EXAMPLE XVI A mxture of 1.7 parts of dichloroacetyl chloride, 4.2 parts of

cis - 4- [2.- 10 (2,4 - dichlorophenyl) - 2 - (IH- imdazol | -

ylmethyl ) =1 3 - dioxalan - 4 - 10 ylnethoxylbenzepanmine, 2 parts of

pot assi um carbonate and 100 parts of 1,4- dioxane is stirred and refl uxed

for 4 hours. The reacti'on mxture is cooled and poured onto water. The ,

product is extracted twice with 1,:1' - oxybi sethane. The conbi ned extracts C
A

are dried, filtered and evaporated. -The residue is crystallized 15

from4 - rrethyl - 2 - pentanone. :The product is filtered off and dri ed,
yielding 3.9 1%wparts (73% of cis - 2,2 4,5888hloro - N [4 [2 - (2,4 -15
di chl orophenyl) -2 - (I H - I mdazol - I - yImethyl)y - I,3 - diroxolan - 24-
yl net hoxyl phenyl ] acet am de; np. 165.6[err] EXAMPLE XVII 20 To a

stirred and cool ed (ice-bath) solution of 8.4 parts, of cis - 4 - [2 - (2,4
- 20 dichl orophenyl) 2 - (IH- imdazol - 1 - ylmethyl) - 1,3 - dioxol an
- 4 - ylnethoxy] benzenanine in 75 parts of pyridine and 112 parts of
trichl oromet hane -are added dropwi se—3. 5 parts—of—phemy

carbonochl oridate. Upon conpletion, stirring is continued for 3 hourg at
roomtenperature. The reaction mxturefis 25 -pour.ed onto water ard the
product is extracted twice with trfichl-pronethane. The - 25 conbi ned
extracts are dried, filtered and. vapo ated. The residue is -trituratjed in
a mxture.of- ;1,1 - oxyblsethane aﬁg P 2" - oxybi-spropane. The prodyct is
filtered off and crystallized fro met hyl - . 2- pentanone, yi el dirg- 8.6

tu

parts of cis - phenylid - [2 - (2 8% HigcBl Brophehyd )' = .2 2 81 2 & pildazol
-1 - ylmethyl) - 1,3- 30 dio oign 4 -yl met hoxyl phenyl | car bangt e; _
np. 170.6[err] 28 30 EXAMPLE - XV I | - -To a stirrjed and
cool ed (ice-salt- bath) solutlon fsiB parts of carbon disulfide and|2.1
parts of NN - nethanetetzaylbls[c & phexanami ne] in 15 parts of pyri di ne
i s added dropw se a solutlon of 4, ~§% ts of cis.- 4 - 12 --(2,4 -

di chl or ophenyl) - 35 -limdazol - 1 - Vinethyl) - 1.3 -

di oxolan - 4 - ylnethoxylbenz mineg B5 in 25 parts of pyridine at §

t enper at ure between -10C and- ﬁgﬁi gnjconpl etiony--stirring is contirued
first at-10--5C for 3 hours apg# ridef at roomteénperature for one

hour.: The'reaction m xture asi§!a.diithd The residue is dissolved i 20
parts of acetic acid. The gohu¥ion'd § stirred and Q0 parts of gagey wHre 40
added. The formed precipi ?ﬂﬁ ﬂe-f|§£ adgof f * and' thei it rate<i & < <

ponat e. The product is ‘extractdd
i.b dried, filtered and evaporated The
graphy. over silica gel "using
ractions are, collected and the

neutralized with - 40 ot &s; Sum
with- 1,1 - oxybi sethane The(ektrd
residue is purified by _colu chr
trichl oromet hane as el _; Z The pu

%‘
g fD‘

'.()if:t;%

eluent is evaporated, Thg’/residue f-s—efyst a!'.izcd_,'45 o -a— re of
4 - nethyl - 2 - pentanone and - 2,2 oxybispropane' Thg ; 45;; prfoduct
is filtered off and dried, yielding@3 p parts (69% of ci&s - I - 12 1 (2,4

- dichlorophenyl) -4.- (4 - isothi o&gaut ngu ogqgnsg gyle) 8- g1%, 8

gliggxol an
- 2 - ylmethyl] - 1H - imidazole; |n§. [36Besr EXAMPIEEAXEXSED 2 5.3

il A

bale

m xture of 90 parts of ammoni um hyldRox|de, 5 parts of -cis - | -[2 - (2,4 -
50 dichl orophenyl) - 4 (4 - isothrocygnat opnenoxynetnyl) - 1,3 - dr ¢xol an
- 2 - ylmethyll - IH- imdazole gnd 2P0 parts of.. nmethanol 'is stirred for 3
hours at room tenperature. The redctioh nixture ip pouredsonto water fand
the product is s AE s 9 %,
. : : =0 = N5 w9 ="
. - QLA v . Ne NI .20 ! o N
« = = .ln--n:ﬁ]?,, :'5 =n9 z.q 'N:l:n = =~o
2 REY9, TGS 0w 99
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extracted with trichloronethane. The extract is washed with water, dried,
filtered 55 and evaporated. The residue is purified by
~columm-chronmat ography over silica gel using a mxture of trichloronethane

-and -net hanol (98:2 by volume) as el uent. The pure fractions are collected
and the eluent is evaporated. The residue is crystalliZed from4 - nethyl -
< pentanone, yielding 2.8 parts (54% of cis - N .14 - [-2.- (2,4 -
| orophenyl) - 2 - (IH - imdazol - | - ylnmethyl) - 1,3 - dioxolan - 4
yl met hoxyl phenyl ]t hiourea; np. 190.4[err] A
16 EXAMPLE XX A A mixture 9¥48% 8 parts of 4 - (I - piper&zinyl) -

phenol di hydr obron de, 1,594,859 . 21
11.2 parts of acetic acid anhydride, 42 parts of potassium carbonate and
300 parts of | ,4-dioxane is stirred and refluxed for 3 days. The reaction

m xture is flltered and the filtrate is evaporated. The solid residue is
stirred in water and sodi um hydrogen carbonate iis added. The whole is
stirred for -30 m-n ‘The preci-pitated. produc% is 5 filtered off and

di ssolved in a dilg drochloric acid soluti¢n. The solutionis 5

extracted with tri et hane. The aci d aqueoys phase is separated and

neutralized with a n hydr oXi dés. Thle pPoduct] is filtered off and

crystallized from I, yielding 5.7 parts off | - acetyl - 4 - (4 -

hydr oxyphenyl ) pi pepg2gtte—p— 181, 30C. 10U - B. A mxture of 2.4 parts

of 1 - acetyl - 4 hydr oxy - phenyl)plperdzrne,- 10 0.4 parts of

sodi um hydride dis on 78% 75 part s, of «di metjhyl sul foxi de and 22.5 parts

of benzene is stir o1l owe héur at 40[emr]' Then there are added 4.2

parts of cis - .2- 4 di chl orophenyl ) - ('H imdazol - I -

yl met hyl ) 1,3 - gan - 4 - ylnethyl netharesulfonate and stirring is

- conti nued overnlgh:>a 9 1000C The reaction!m xture is cool ed and
diluted with waterf The Qrodutt is- 15 extradqted with 1,1!. _

- -'oxybi set hane.' The3extrjact -&\drfed, filtered and evaporated. The residue

iscrystallized fro £ et 9. 'pentanOne. The product is filtered off

and dried, yielding 882 part (599@5bf €ise | o acetyl - 4°- 14 - [2 -

(2,4 - dlchlorophe yg) Q. 4 |nEdasz 1 -Jylmethyl) 1,3- dioxolan - 4

- 20 yl met hoxy] gtemyt}prper azi ne, 145[err];;_ ' I

20 EXAMPLE XXI A m § re of 21 ﬁartﬁ och|sa - Il -~acetyl. - 4 14 - [2 -

(2,4 - dichlorogheny - = 2l - ylmethyl)- 1,3 -

di oxolan - 4 ~£'lwethoxy. JJparts of potassium

hydr oxi de and 2@Q- par%s_d tirred and refl uxed

_ aQ- [

~overnight. The edad¢tion i .25 benzene is added. The
~whol e i s washedsvi tjh mate_ red and levaporated. The residue is
) _
¢
2

A |

In &gARe .

E!t‘iéttve or

l\'\
baq

crystallized frg : none. The product is filtered off
and dried, yieldi %? 9 gis - 1 14 - 12 - (2,4 -
dlchlorophenyl)a- (IH | ]- -y metihyl) - 1,3 -dioxolan - 4 -
ylnethoxylphenyb =130 &2 ne;, . . 7G

30 EXAMPLE XXI'l A-rfi xt ure 0f¢09~pa‘F§ o |soth|QCyanatonethane 4.9 parts

of cis - | - 14 - [|2 F4——drchtorophenyl’) - 2 - (1H - imdazol - | -
| methyl) - ,3 - dijoxol anf - 4 - & T '
SR R
g o o 9
3 e :l':n _:N - N -~ *
= g 8§ 2.9 ¢
' - - R
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yl met hoxy] phenyl } pi perazi ne and 100 parts of 1,4 dioxane is stirred

overni ght at 35 roomtenperature. The precipitated product is filtered

off and PLVQf:—\||I7Dr‘| from 351 4- dl oxane. |t is filtered off anmn and
recrystal |ized from4 - met hyl - pentanone yielding 2.7 parts (47% of |
cis-4- 14 - [2°- (2,4 - dlchlorophegnyl} .2 - (IH - imdazol - I --
ylmethyl) - 1,3 - dioxolan - 4 - yl methoxyl phenyII - N- nethyl - 1 -
pi per azi necar bot hi oar de m)nohydrate np. 138.2C. 40 _ £ 3y
EXAMPLE XXI I | ' : 40 A mixture of | part

of isothiocyanathget hane, 4.9 parts of cislS94859-14 - [2 - (2,4 - 17

di chl orophenyl) - 2 (lifhiew bf@h@ﬁﬁszun alland aMibQ&LﬁY bio erths this nvgﬁlgﬁ(gllo@lﬁes 4

yl met hoxyl phenyl | - paapelslazommsmb n fifg the sbjedtl haﬂ& rsdcidrred

residue is 45 stri ¢! t or & e%lc?iﬁfﬁl effe °fa d

Effective ol
2,2" - oxybispr opane anﬂﬂ%éter ld)ﬁtsudhsc goﬁlﬂﬁég%ﬂgﬂt@- r&)f'y,§ ?3 Elzﬁd fror?] :
4 - methyl - 2 - pentmnm%@na mbghlt fogs Eondrigi agtrl{;efti mofint of &acﬁvegﬁ :)und
eithep alon rmo ith other a qagtp ic ingrediepts, in
-(2,4 - d_l chl or Ophen%c%uxtu 2 with le car rsr%qi md c}gu'e accmﬁgtogonvcelﬁlonal
dioxolan = 4 - oyl "Bih fd@i'@ lques r th u'ﬁ oufes f administration. 10
pi per azi necar bot hi oani dé‘refdsrmhc m fidsitiofs arérih.dosage’urt f6f, kompriding perdosage unit an
EXAMPLE XXl V' effective quantlty of the active- ingredient in adn@@urA withxsuitatde ofrri€rs.7
h .'Ilctl gred ent_pex unit dosage mgy. yary within
parts of isocyanat O”ﬁtﬁ{a}ﬁ:} Ap;éi ﬁnfB xﬁ% )}) 0 500 ggnd %fbgartlfularly
di chl orophenyl’) t5 2 -frdnl H)O-to|2m Q—ZJ!E he- achve ingf Lﬁaﬁ@ eferr 4
yl met hoxy] phenyl | - p| pé‘haﬁqlln'emamdmiz@é)axpamtersled)fo nulfs;raltednd)nmmehmsmstdgw&d
overni ght at room t erfeP { ventt H’é evapor at ed. . The residue is-
purified by colum- 55 R & Thers| %S‘P‘a"dﬁg%& t?'"?l" ﬂp%gy J8B™using ‘a ni xture of
trichl oronet hane and et hanol 55 98 BEXAMPLE'E) as el uent. The pure

fractions are cdl ect ed ptug 4oy heni'l bﬁhamdasﬂdlaes ofgis -
crystallized from 4 -4 Aqnm‘}fcmm &ﬂ éﬁw% %‘g |'I 1240l -of f
re@bv

on t parfs
n ml)zge cooled and

for 3 hours at roomt @éﬁ thereof gs dhe. active }I‘lfmdlmtxn &rsqlvmtsorea/ d)rsameidluhmd t he

and dried, yieldi ng Airdetpyadu f8x1 tat
di chl or ophenyl ) pq:d nntogwaja'zdfhe r(:iﬂuct is/ bmat: 1ce with 3lchlod¢lﬁbtliﬂtn%ﬂ_}‘ge 4 -
ined extr ¢ lce ate e
?Tgnohyélr g;a'éhO)r(n);]zahen I %f ﬁyfggm t|w e pro 1’skgct is ltere e;nd dried, ' 25.
. yie

/)ofc ?-N-l4-[2-.24 dlchloro 1) 2. (1H.-
1, 594, 859" EXAVPLE XXyidaiol o -Iygndt oo SNV nzadilde wehng

equi val ent amounts of?'F€&pectivel y. |socyanat oet hane and
| socyanat opropagg in place of tthe i SOCHRR gqf hane used therein, the

fol | owi ng conpounds ar e Foll®Giathé pré€ddyiredf Exam {M#d therein an equivalent amount
5cis - 4- 14 - [2 of Q’-E aRPmP'Gth: stbatitoted ¥y | (3 --hy&ox;(ph’enyl)bmdﬁid&) s a starting

ylmethyl)- 1,3 - di oPtesfgl the following ramponnds e @rsppred:. N - thyI | -

pi per azi necar boxani de magmolysage; (zrmdwla%lop%&.ﬁ,i)dz,-(@ﬁ ol - f1 yimtthy) -
(2,4 - dichl or oghenyll)3 ~digxolan(4 41+ yimettiogiaghehyl} - 4 --meyHoRFde de; m 1887°C1 3 -35

di oxolan - 4 - vyl rret %x?égh' ﬂévl' 2: (214| -dl Mf%#nyl) 2. - ( ernlé@0hebaylb1@bham de

10 di hydrate; np. 11 2"‘5(5%% %Ioﬁé% lﬂ{ 1m ?%s‘é um

i socyanate, - 4.9 arts'ln&ihyDI-Sl} Hioxolahd- # - i °C; a

i m _ bromg Wi -dgo|(234'| dul:hlorophenyl) 2 (lH - imidazol - " 40
(IHim dazo' ){l n?fpt )|'19 - 13- dlB(I)xolan ylmethoxy]phenyl}bcnzamlde mp 217 9°C

' EXAMPLE III
A mixture of 2.8 parts of 4 - chloro =N - (4 - - hydroxyphenyl)benzamide, 0.4
parts of sodium hydride-dispersion 78, 75 parts of dimethylsulfoxide and 18 parts
- 45 -of benzene is stirred for one hour at 40°C. Then there are added 4.2 parts of cis - 45
-2 -(2,4 - dichlorophenyl) --2 - (1H - imidazol - 1 - ylmethyl) - 1,3. ~dioxolan -
4 - ylmethyl methanesulfonate and the whole is stirred. Qvermght at 100°C. The -
reaction mixture.is cooled and poured onto water, The product is extracted twice
with benzene. The combined extracts are washed with water, dried, filtered and '
. 50 evaporated. The.residue is crystallized: from -1-butanol. The. product is filtered off 50
and dried, yielding 3.2 parts (58%) of cis - 4 - chloro - N - {4 - [2 - (2,4 -
dlchlorophenyl) =2 - (1H - .imidazol - 1 - ylmethyl) - l 3 - d|oxolan - 4-
ylmethoxy]phenyl]benzamlde ‘m.p. 213.3°C. - _ _

. ' EXAMPLE v -
55 A mixture of 1.8 parts of 4 - (I - pyrrolidinyl)phenol, 0.4 -parts of sodium 55
_ hydride dispersion 78% and 100 parts of dlmethylsulfoxlde is stirred for one hour at
~ 40°C. Then there are added 4.2 parts of cis -2 - (2,4 - - dichlorophenyl) -2 - (1H -
lmldazol - 1 - ylmethyl) - 1,3 - dioxolan - 4 ylmethyl methanesulfonate and
stirring is continued overmght at 100°C. The reaction mixture is cooled and poured . .
60 ' onto water. The product is extracted with 1,1’ - oxyblsethane The extract is 60



15 yl met hoxy] phenyl] - piperazine, 0.6 parts of acetic acid, 50 parts
of water and 50 15 parts of 1,4- dioxane is stirred overnight at room
—tenperature. The solvent_is ev
col um- chr omat ogr aphy over silica gel using a mixture of trichloronethane
and nethanol (98:2 by volune) as eluent. The pure fractions ‘are coll ected
d the eluent is evaporated. The residue is crystallized 20 from4 -
@t hyl - 2 - pentanone. The product is filtered off and dried, yielding 2
parts (389 of cis - 4 - 14 - [2 - (2,4 - dichlorophenyl) - 2 - (IH -
i miglazol - | - ylnetliyl) - 1,9%485di oxolan - 4 - yl - net hoxy}&ghenyll - -
pi'perazi X Qystallized A MXxture of 1.2
B S atal e ) T T
: - du4s onbp nyll) - - 12-- -H dichlog = - - 1,3 -
di oxol. arpyaro vty Hentd 1 dioxplapedazyimetvih - gy 1 Wigeolendi uml hydr ogen
car Bonat™®; ﬂgd rts .of 1 °4-djoxane and 50 parts of water is sfirred
over ni ght at roomterrperaturGEXA\MmBVl S added to the-reaction m xture. The
pr eC| p| tate’d @rdtsvétwpsﬂﬂ)ﬂ 1 MOI llPl 412 Eﬁ*}‘oxog]f I'i2Zzed from 4 - methyl
" ﬁ ethﬂﬁ%ﬁﬁ ﬁsnﬂ .lﬁﬁ E }3 partsgl'f{um:"t hyl 4 - 14 - [2
- (1% 4 a}strrregand( edolvé'fh ereadtlon mplteetihyl ) o 1, 3-
di oxol ancooled w ér is-addedt dmd ¥ }extraqtedt yathd A n@syats'ti ate; np. 137.5C

EXAVPLE jextracts are ;gfgggq sy ugﬁk‘ le XXVII there is

orepar oMo ey ol ol el e " 1

I m gazol from k,1~ - lsmiu )1 Yyieldink, dfter digting) o parts (474) of yis yet - m)xgz phenyis] - 1--

pi perazﬁéc? g@\(lﬂrzmggfglr'r] pinetip - ldacdionglinoft et hyl

car bonocHMEHhPY &“ H’h° esmp-133°C1 4" 12 - (2,4 - dichlorophenyl -2 - (IH

- imdazol - I - ylnethyl) -EXAMPLE Wi oxolan - 4 - ylmethoxyl -

pheg@ﬂ | pi exa%)qtm(‘g af nﬂpqlrts (l)é; %i;methyl?%:no)phenol hydroc?llonde 4.2 LE err]
mi xgf f; ghicrophen -4 oYimethy %ﬁgu O _T14'- 12

- (2,4 - ms%ah* Eg?gll-rgehtan ?le'lls; trrega éﬁ)verm tTli;é rEH%fl - 1 3-

di oxol anmtxtlﬁe 1s bleé,twanet i pdded Qtl ma(trasteéttww widh:aAd-

r ef xed@vb\s el?gé‘b“é d@ REEE 20d a4dad and the
vvho# i SevP %ﬁ is conv cﬁmlé z‘fpf edi at;%ﬁuiimegﬁ-%&f}%:ﬁgl 50% The or oduct :
i's EXtraﬁEleﬁgVM arts’ (369]) af Qmat ang- (Ihe dlchloréﬁheﬁydlrac-t {lHs-dried, filtered
and evapwmndazeld The yhestiyllue 1.3 -crdjozplan |- Y thP’fQ/] - Methyl - 2- pentanone,
yi el di ng ‘5‘°§‘Yﬁ5‘éﬂzt"%a“’("fdbg)6‘a"6f‘°?f?sh lrajp; mp 4. (2.4 - di chI orophenyl) 2 -
~ (I'Hyg imdazol -~ | .- ylnet. hthAMPLESrII di oon an.- -4 - .yl net hoxy}(phenyl ] - 1
- p| per azi- n&mﬁxtbmﬂlldﬁﬂa sieancp(4 ﬂﬁabmwl])promamlde 42 parts Of
EXAVPLE #%X 2 - (2,4 - dlchlorophenyl) - 2.- (1H - ‘1midazol - 1 = ylmethoé% i xture of 2 parts
Th

of di mﬂ&@ BEME s“'f%‘stﬁmzq%i‘a | Scila SlcRight ac 10 2 (2,4
ﬂiﬁ

- di g4l or \hijture igcooled |ahﬂpouréﬂcd\a2 ter-Tlxepro Julctris exryd d-twg}) - 8 oxol an- 4 -

=

y| met hox yithvhenzgrel The zeixtmg:ts ate ‘l‘ 'f‘FF@léra nate, 130 parts

of di chi r@mog heprﬁm;ggp *’ét@dmﬁ :@? our s at oo

t enper at goBane isfibeke bﬂrandmaeammwwk- dlaugeg yum. 2@t er and t he whol e
is a0i rrpdtstWét)mfg{ht—Na-tM -[2- B4 ¢ dichierophepd) a ufdH - ‘trhéazqi \F or o8 hane- phase
i s separ dmethyhnd. 3tweoxg@y?zémvlmeéhwlabw%ewmwﬂé°‘P@§F‘aﬁé S triturated in a
m xture 8f°PH° aﬁ%t"h D pentanone and 2,2 - oxybispropane. The product is
filtered of f and Tecrystall |mmmmm - -methyl - 2 - pentanone, Yyielding

4, 8 arts ( 8 6nix gforfoflgzgaﬂs E dgazyl h l‘(YDa“&taml‘l?@“PafHPEﬁ{ orophenyl) 2 -

arts -

_ (! H dé}%lﬁiﬂg’llc nilethan tass1ﬁgny@h[l)ﬂ?e an 6%'0;:1‘;“0} 60-

N,N - dlmethylformamlde is stlrred overmght at 100°C. The reaction mixture is
cooled -and poured onto ‘water. - The ‘product is extracted ‘twice. Wwith
trichloromethane. The: combined extracts- are washed twice. with water, drled
50 filtered and.evaporated. The residue is tnturated ina mlxture of 4 - methyl . 50
pentanone and 2,2" - oxybispropane. - '
. The product is filtered off and ¢ stalllzed from 4 methyl -2 pentanone
yielding 2.8 parts (61%) of cis - N - {4 - [2 (2,4 - dichlorophenyl) - 2 - (1H -

imidazol - 1 - ylmethyl) - 1,3 - dloxolan - 4 - ylmethoxylphenyllacetamide; m.p. -

55 180 5°C. 55
-~ A mixture of 8.9 parts of cis - N - {4 - [2 - (2,4 - dichlorophenyl) - 2 - (lH - -
imidazol - 1 -'ylmethyl) - 1,3 --dioxolan - ylmethoxy]phenyll acetamide, 1.5

parts of potassium: hydroxlde and 80 parts of 1-butanol 1s stirred and refluxed .
overnight. The reaction mixture is evaporated'and water is added to the residue.

60 The precipitated product is filtered off and crystallized from methylbenzene 60
yielding 6.6 parts - (82/) of cis - 4.- [2 - (2,4 - dichlorophenyl) - 2- (IH - -~



yl met hoxy] phenyll - N, N - dinmethyl - | - piperazinecarboxam de; np.

143. 8[ err] 1, 594, 859 23 EXAMPLE XXXI

A mxtureof 1 5 parts of henzayl .chloride, 4 9 parts of cis - | - 14 -[2 -
(2,4 - dlchlorophenyl) 2 - (IH - imdazol -1 - ylmethyl) - 1,3 -

di oxol an 4- vyl net hoxy] phenyl } pi perazine 3 parts of potassium carbonate,

130 parts of 5 di chl or onet hane and 20 parts of water is stirred for one
hour at roomtenperature. 5 Water is added and the whole is stirred for 2 (27
hours at room tenperature. The organic phase is separated, dried, filtered

and evapor ated. §Ihe residue is converted i h$%,86Ne et haned| oat e salt |n 19

2- propanone. The sal fllte T d aljl ,{;}rﬁgeur

et hanol and 2,2' - E %élpropaﬂﬁlgthglif)elgj] d%‘x‘% pa‘lrtéyﬁ’?eé%{’/gl%r? €lS -]

1 - benzoyl - 4 - 14 - 2 = (2,4 di chIE(Xr - |mdazol -1

- ylnethyl) - parts flsot ts of 4% ne
cthanedi sate (23) Bk ﬂ‘ﬁé‘iﬁﬁf R of E Lk r%mi“ﬁ rilfo%wf 5
1.5 parts of pr opan0|h6uracnh vely Hreia rate@ rt-.siduafxs @ymlhzed frem @4 metﬂ;&i [

- (2,4 - di ChI or ophe en e-T §.p uct|1 pff_an Tect; acetgm

di oxol an - g) ylyfg%gﬁfx ﬁ or cis ‘ggi%lzn% M g
car bonat e and 130 - pamdeshy® .o 'glrgn)gw ne s sti rre |r for hou'rs and
further after the ‘addition of 20 parts of vvater for one hour room
tenperature. The | ayer's ase. |.S ev ted
TR iy 1 s S S*:t%.":,,e i
product is filtesed ofdpared:r @at. Nd-- 2 pm@samumopmnblo)nat e(lalndxmndazol 20 -
recrystallized from qlmeto thi/sl3 d@mlaﬂpeﬁt alﬂmﬁkﬂxyltht!ll my 3 ethylhiouren; (BBY) of

cis - | - {4 - [2 - {0 . dlchloropheny f i mi dazol - | -
ylmethyl) - 1, 3 - di OXOITQQ sti éhs IuY, m Et( AZ 624' éll:hlorophenyl) 2 - o
oxopropyl ) pi per aai ne;(1HPimi é blhn 2 ylmethoxyl# enPanXilAE & 10f 10 20

parts of carbon dis ulpﬁttm;" acetig a@d araﬁéeddp pentseof wattr Thdn/there j Szhdde(dz sdlution gf -

' t t t, 0 th st
i ohl orophenyl) - 2 panel eplasiumifcany A el A S m&%
-yl met hoxy] pheny! | pingitangdd i Cwieh 2 seaxt 68, o hof

nmet hanol and 10@5par ttﬁcmn‘romahm sttnactnealnéd)rﬁltareucnmd sva;bratetdoii‘het e¢ &t ure.2s

Then there are added CWS‘BHI md‘f e rsemaﬂ%nee,T 1 @rodugtyip if ? -and
continued*for one hodff éa }z 'ﬁi@mom P%‘ﬁé’f&e Y, - PR ‘%%t he -
product is extracted diwxblhn hﬁétﬁdﬁ@ aﬁﬂ urea;: T$$el°ext ract ri e
filtered and evgBorated The resi due |s trlturated |n4- methyl -

pent anone. . The product i,s lnjgg(e ax‘? sﬁ?ﬂ‘ﬁﬂ% e,th Oby - 30
yi el ding 23.1 parts (di&l@ ph Qdirl)CJ 5. (1Pie N1 l% -4 dmxog:l! 4 -

di chl orophenyl) - 2 i dthd:dy]benzmadﬂﬁcﬂnd 75-pa ddsfelt sBrred _Ghietnight alnroem4 -

yl met hoxyl pheny - ItemP gure. Th residueis orystalli
35 EXAMPLE XXXI mj,;ﬁ;y )83;{! %"ﬁ “f‘(%“ Aar: T’
parts of cis - ime oiand-|4ch5hxaét ﬁ;ﬂ y --N metl(yﬂtﬁ'éa- mpml6

I - yl et hyI ) - 1 3 - di oxol an - 4yl rret h L%? p| perazi ne 2 part.s

of potassi um car bonat e %Qﬁov&%othp o810t Eya d% Reteha 5fed -
first for 2 hourgy, atrespers Adtobtin@ndn &Hatobe n€lpldc eoa dietlon 40
of 20 parts of water lsobmatgmahh@msedatheztemeﬂsme ‘pe dpnce‘zelyFr om =
-ci§ - N--*{4 - [27(2,4 - dichlofophenyl): - 1ml azol -1 -yl - methyl) -
' 1,3 - dloxolan 4 - ylinethoxylphenyl} - N' - ethylurea mp. 154.3°C; and -
cis--N -{4 -2 (24 dlCthl‘O henyl) -2-- (I1H -~imidazol - 1 -yl - methyl) -

45 1,3 - dloxolan 4.- ylinethoxylphenyl] -N' phenylurea mtrate mp 127.3°C. 45
EXAMPLE X1V
A mixture of 40 parts of formic acid and-4.2 parts of cis - 4 - [2 - (24 -

dichlorophényl) =* 2 - (1H"- imidazol ~1"- ylmethyl)--* 1,3 - dloxolan -4-

o ylmethoxy]benzamine is stirred and refluxed for 48 hours. The reaction mixture is
50 ‘cooled: and-evaporated. The residue is dissolved "in-water and neutralized with 50

o sodium hydrogen carbonate. The product is extracted twice with' trlchloromethane

‘The :combined" extracts are dried,- filtered and “evaporated.  The residue is

crystallized .from a' mixture of 4 - methyl - 2 - pentanone and 2,2’ -

oxybispropane, yleldmg 3.8 parts (85%) of cis: N - {4- [2+ (24 -
55 dichloroph enyl) =2 = (1H = imidazol - 1 - ylmethyl) - 13 - dloxolan -4 - 55
ylmethoxy]phenyllformamlde, mp 132.6°C. .

EXAMPLE XV C '
A mixture of 1.8 parts of methyl carbonochlondate, 4. 2 parts of cis -4 - [2 -
(2,4 - dichlorophenyl) - 2 - (1H - imidazol -1 - ylmethyl) - 1,3 - dioxolan - 4 -
60 ylmethoxy]bcnzenamme, 2 parts- of potassium carbonate and 75 parts .of 1,4- 60



the reaction mxture the organic phase is separated and evaporated. The
residue is triturated in a mxture of 4 - nethyl - 2 - pentanone and 2,2' -
_&x;Lm_spropaneJe_memm_l_s_UJiﬁLmLpLLami_gLysLaLumd_tLamJ_rmt hyl
-2' - pentanone, yielding 5.3 45 parts (87% of cis-phenyl "4 -{4- [2-
(2 4- di chl orophenyl)- 2 - (IH - 45 im dazol - 1 - yl*'methyl) - 1,3 -
oon an- 4- yl met hoxyl phenyl| - 1 - piperazinecarboxylate; nmp. 159. 5[err]
I\/PLE [err] Following the procedure of Exanpl e XX-B ahd using equival ent
unts of 50 the appropriate starting materials the foll ow ng conpounds
aréostlll obt ai ned: 50 transhs94859 acetyl - 4 - 14 - [2 ¢d (2,4 -
di chl or Oﬁbﬁﬂy ||s)st1rred and2reﬂux(ed |fi)r dng‘hglﬁ'z?llne readt on YA.HE% tWdobled add 3 = - dioxolan -
4 - yl mepdusedy bppbanaydr] Upgrethazddidon bf 2,2'aCex: lfllspro vhine, te ptoduct i 4- chl or ophenyl ) -
@Qz It is frltered off and converteg(ljtt hm;tth S Itm21ar®anonmamj(o| an - 4 -
yI med hox%M

j?g red off and s:gl%‘éfg acet%mnleﬂ_ 4 2 - (4 -

i -2 2 At H 14 -
br onophe ol g - ﬁﬁ%f an = 4](ylmet )h)firha(.matel 3 - di oxol an - 4
-yl met hmryt}eptnenwpm pera2| ne. :- .acetyt .- (4 - fl urophenyl)

2 - (IH i laZO'fn g;;& LEXhlI ride 95 -'
yl g hox hténé’i ﬁﬂeﬂﬁf ai' mldaza tyéf f;'1';r|:ﬁ'lyl) pf% odcﬁ%lan é 6 - s
di chl or oy] y:ky benzeaammélﬂpartsn&f dtasdium lca®Onate ar)d mot Yof 1.4, 3 d'%xol an - 4 -

yl et hOX -for 4 hours The reaction mlxtur cgole 4nd

h t t t
1,594, 85 ¢ &%s aree p l';'it rﬁ H’apo t@dltﬁl oxy :ecr seﬂgtd]yl ) - 2' (4;
m:«‘t Iy | ph 43 met fnone. e prod uctls D4 d} digpﬁl’ a2|151e and | -
acet vyl -patts(7 A of cis] -222- 1t:lﬂbro ~iNvt BaAd |- (2,4 1dichl -¢®-(4 - chloro -2 -
net hyl ph 9"& v =1 1Y15‘ethyldl dxo1 diprolan 4.- YImpkBexy 'Fyblh@ ‘4°pf"ﬁer azine. 5
EXANMPLE EXAMPLE XVIl 5 A mixture of 174
par 28 of 2 TFo Hstired and-cool(d:irce-'ba oﬁﬂlﬁﬂhmbdrts of 8t hanqmecﬁl pa|205 of 1,2,3
-. propaﬁlehk;lllowenyly dtltl_,s mﬁdadol-- matﬁ bthyl) bdizenesoled ord € acid;, 94 parts
: 1 1C
of 1-but ngdg]ﬁ? @23‘“%%}“@96 ﬁeét:@i? H‘ﬁ,éo" p&ﬂ h‘ﬁﬂ’m‘v’é‘ﬁpﬁxed for 20 hours

Vi th vt Beaaptisprss e 8 phet LTIt di | uted sodi um

hydesxi dgoutﬂi onto wabnjtndmlre pEodlict 1hext C@.Wlﬂ‘l sieflaiomethdne. The agaeous phase is

extract efPn CESH"C Gfrhe ?g‘l‘ E‘Eh'edTF S@ itfﬁ tediifmani ¢ phases -are
washed t iy é?,gglﬁf,jgd a‘}ﬁﬂﬁ gﬁgﬁ %‘@‘{%l el ding 238 parts
of ci s+t pleag{4-- 12 (2.4 bammaﬂﬁh yl) i }a By rtyl - 1,3 - di'oxol ane
- 430 medipxolag] - ‘hs)"aleﬂ?esxlnhmyllcmanﬂa:rms 1@%%3 s+trans -.2- - (br30rmrret hyl). -

. - (3 - chlorophenyl) - oxolane - 4 - nmethanol are dissol ved
i N a -m xt-urep btirdeddld Qﬁfldds(lcg altméﬂi) Gﬁ(lﬁtﬁ)n%mj.! pa;'éof]&%nﬁﬁﬁlﬁée of

trichlor of NgNU- mbtharsmltmylblsmycic&emahmd mt bafipyridike Then there are

- addgd dr?ﬁ ggi‘:‘li’g@e f Wenarts o cicht of3 d dldﬂ re) E\ﬂ)at ure bel ow 10.C.
Upon cOnfal 85 biaith of pyadirel ﬂhﬁ . ?ﬁ ﬁ‘orm?b P’%“ﬁ "Eogfpmtéﬁperature
The reaCéanintlbh,)ﬁtluihglsleSntﬂﬁwaO-lflllDO- eu WRy&rSondl € separated. The
aqueous mper @ng. ngfl'h aet!bmwxueequmqrated;mhgrrmghane The conbi ned
ot gt sEAER AL LT e e R AL SR ag an puapor ot
The resi a%sxluﬁ éituohit ) roau - QWVeRifidled W ‘tt biscthiaePTRCT pi €3t ed” product
is fil teﬂredctolfsfdrladldﬁlttmdedldaevapdretealThe gesretiedlsngm aﬁbparﬂumnof CI s+trans-- [2

. aphy ~over. sifjica gel s .eluent. The pure
( br O”Dﬁﬂrh? ie col cted ?d the el 3:‘2‘? 1s¥ivapo ated %é ?esndue is crystallized
from a mixture. of 4. - methyl - 2 - pentanone and 2,2! - oxyblspropane The 45

. product is filtered off and dried; yielding 3.2 parts (69/ yofeis -1 -12-(24-
dichlorophenyl) - 4:- (4 - 1sothlocyanatophenoxymethyl) - I,3 - dioxolan - 2 -
ylmethyl] - 1H - imidazole; mp. 136°C :

. EXAMPLE XIX

50 ._ A mixture of 90 parts of ammonium hydroxlde, arts of cxs - I - [2 (2 4 - 50
dichlorophenyl) - 4 - (4 - 1soth1ocyanatophenoxymet yl) - 1,3 - dioxolan - 2 - :
ylmethyl] - 1H. - imidazole and 200 parts of methanol is stirred for 3 hours at room
temperatyre. The reaction mixture ‘is poured onto water and the product - is
extracted with trichloromethane. The extract is washed with water, dried, filtered

55 and evaporated The residue is purified by column- chromatography over. snhca gel - 5%
using a mixture of trichloromethane and methanol (98:2 by volume) as eluent. The '
Fure fractions are collected and the eluent is evaporated. The residue is: crystalhzed '

rom 4 - methyl --2 - pentanone, yleldmg 2.8 parts (54%) ofcis - N - {4 - [2.-
(2,4 - dichlorophenyl) - 2 - (1H - imidazol - I - ylmethyl) - 1,3 - dioxolan - 4 -
60 ylmethoxy]phenyl}thlourea mp 190 4°C 60
'EXAMPLE XX R

A A mxxture of 33, 8 parts ofd - (1 - plperazmylj phenol dlhydrobromxde



dioxolan - 4 - ylnethyll benzoate. 25 A mxture of 26 parts of |

H i m dazol e and 68.5 parts of sodi um net hanol ate 25 solution 30%is

stirred. —and refluxed for 15 m nutes 90 Parts of N N - dinethylfornmam de
are added and the nethanol is distilled off till an internal: terrperature

of 130[err]. Then'there is added dropw se a solution of 102.5 parts of -
cis+trans - [2 - (bronmonethyl) - 2 - (3 chlorophenyl)- 1,3 - dioxolan- 4 - -
30 yl met hy] benzoate in 225 parts of N N - dinethylformam de. Upon @
conpl eti on, 30 stirring is continued for 3; hau‘rs at reflux. The &
reaction thUI’é-/I s cool ed, water is addedlAsuBsph' e product is extracted 32;
three: times wth 4 4 Q%i’aceﬁcgcl anBfdt di6éhatethd rtgre
washed tw ce w t h vvabielir%ﬁkaheﬂ stlri;g: a@rﬂeﬂgnzdgg:@gm%ggs%%%g dl:gn}?}l £ ég’ar

of cis+trans - litragenh eya i olid redidue i§ btidred in wat odiu I

ot 0 o R S R e e B BEAEEE
35 A mxture Of 45 Pétiatte® Twithl &i‘éhfomtlfan d aq arate and (I H

- imdazol - | - yl npdubrglized with a@meonidkn hiydrbxide. Thelproduét ii’ﬁlt ez mtatlized

parts of sodium hydrﬁ%@@% ¥ipldiegd- Gepts obbo agsavl -4 bydrombm»mpwmezoo

parts of water ijg StiTIEGk mife 5654 pRASHFT Ohicedst NUYa - Tfafox ure i
cool ed and poured on0.4p£G o?so@hﬂdnﬁdxtﬁhﬁﬁ%b&wﬁomgy&%%

| ayers are separ at edParfFI;éb Syar sir encmra@o\’/@@he‘dthwetatﬁ adeeds. paﬂmloéd
filtered and evapor aflsg % @

SRR, %?“ %{?
(1) vered and evapor afbfisy I imdi o CRAC Lrtl AP LG, R .

i ce-bath, the salt iexthted witled, lbf bxyhiscthahe | B, ex;tacehsddrteg, ﬂl&reﬂ&l’nﬂ&v@ rated

cis+trans - 2 - (3 -T g&‘? %ﬁedfr om4 - hl eyl. Thejprodugt ivfilt
1,3 - dioxolane - 4 dﬁﬁﬁodﬁzn F’d Prﬂ ﬁ,gfﬁ%; T ch’l}q Ly ‘)’tyl ?P ‘%%fa%
45 A mixt ure of 288 pyimbmo:qiphbrarﬂbip&aﬁne’zmp( 346°CC Iorop 219
I mdazol -.1 - ylnmethyl) - 1,3 - dioxol ane-- 4 -; rret hanol and 570parts of
pyridine is cooled to O nxTJ?@oi‘ ﬂfons'Eﬁ( “%%g’w f\n 6dupantsnof

met hanesu) f onyl chlozi- e( #e a r-OpW-S ey p,tmerr[q gf tt%’ﬂfp
rises to- '20[err% Upldmet5®(ylpheluﬂnpbrezma)rh0 patslafpotmgmmsxydmmnemm fparts of 1hour s
at room tenpera Ure "'m 1se:§15e ?ﬁ\ h ‘Ef lﬁmeolswaoletl aahd t g
product is extract edrm._n:t Q;ﬁeﬁ,;ﬁ%ﬁ eth: {j sﬁ ered
and' evapor at ed. Theotfaslldduda yleRlinga B9 pérts ﬂ%)a & Il e{4 ]
2 - propanone a ?lgﬁrg%baﬁé‘!dﬂﬂég ?salﬂte v5 -fi?rtdroaelalof-ﬂ -ayid!ethpmnlahjl -zed

y r

from2 - propano gm§2 s of [2 - (3 - chlorophenyl) - 2 - (1H30
imdaiol - | - yl met hyI ) - 1 3 - di oxol aRAMPLE Xkiret hyl | met hanesul fonat e
55 nonohydrochl ori d y W Ebisbthmymgndmwlaqm; (419 of af - Exa[npl e
XXXVl and usi ng equ' %ﬁg fn pl er;zm%:a o .\ '. ag'g:ge t;?rgf:) quaial S
the follow ng nBs hanl@glu e r C 4 " ’filtered off E dfrom

i mdazol - 1 - 1xane21t i 3iltere 4)?@?] .2 60 4 :

yl met hyl | n‘ethanesuIHle ﬁmr@ iglging 3. Dparis )ofcm gﬂa—z[é)l—[?— (24--d hmphsd )) 32 (4-

ylm en ll - N -
nmet hoxyphenyl) - 1, 3 hﬁ%q Sipérazt ecar Lrh&g Lno ﬁﬁ%‘nf plcny
1, 594, 859 1A mxture
4 iazol e @ﬂA BLE XXJH N . :
of 1.6 parts of 49 H - A2 mixture oF Fart of lsothlocﬁnatoethane, 49 ﬂarts ofcis -1-1{4:1[2-
(2,4 - dichlorophenyl) - 2. - ~(1H - imidazol - 1 - ylmethyl) - 1,3 - dioxolan. - 4 -
ylmethoxy]phenyll - piperazine and 130 parts of dlchloromethane is stirred for 3
: hours at room temperature. The reactlon mixture is evaporated and the residue is .
45 triturated in a mixture of 4 - methyl -2 - pentanone and 2,2’ - oxyblspropane The 45
product is filtered. off and crystalhzed from 4 - methyl -2 -pentanone, yielding 5.2
parts (89%,) of cis -4 - {4 -[2 -.(24 - dlchlorophenyl) 2 - (lH - 1m1dazol -1

ylmethyl) - 1,3 - dioxolan --- .4 - - ylmethoxylphenyl} - ethyl - l -
plperazmecarbothloamlde hemihydrate; mp. 187 9°C. . e o
50 - EXAMPLE XXIV 50

.- A mixture of 0.7 parts of isocyanatomethane,. 4.9 parts of cis - | - {4 - [2 -
(24 - dlchlorophenyl) 2 - (IH - imidazol - 1 - ylmethyl) - 1,3 - dioxolan - 4 -
ylmethoxylphenyl} - ﬂlperazme and 100 parts of 1,4-dioxane is stirred overnight at
room temperature. The solvent is evaporated. The residue is purified by column- _
55 chromatography. over silica gel using a mixture of trichloromethane and methanol 55

" (98:2 by volume) as eluent. The . pure fractions are: collected and the eluent is
evaporated. The residue .is crystallized from 4 - methyl - 2 - pentanone. The
product is filtered off and dried, yielding 3.7 parts (66 %) of c:s -4-(4-02- -(24 -
dichlorophenyl) - 2 - (1H - imidazol - 1 - ylmethyl) - 1,3 - dioxolan - 4 -

60 )lllzrg%thé)xy]phenyl} -N - methyl -1. plperazmecarboxamlde monohydrate mp . 60



di met hyl f ormam de and 45 parts of benzene is stirred and refluxed for 2
hours. After cooling, 0.78 parts of sodium hydride di spersion 78% are added
——and-the whole 5 s stirred for 30. an,LLes_at_Loam.LemperaLuLe._'Lh.en
there are added 8.9 parts of 5 cis - (bromonethyl) - 2 - (2,4 -

di.chl orophenyl) - 1,3 - dioxolan - 4 - yI met hyl benzoate and stirring is

‘goNt i nued overni ght at -150[err]. The reacti.on mxture is cool ed and poured
‘®nfo water. The product is extracted three tines*with benzene. The conbi ned
Xtracts are washed twice with water, dried, filtered and 10 .. evapor at ed,
yi epding 8.5 parts of cis - [ 2,594,895, 4 - drchl orophenyl ) 2 NIH- 1,2, 4 -
1Crtr|azor =1 -yl rretnyl) 1.3 - dloxolan: -, 4 - vyl rrethylj benzoate as a

; P

~ residue.. th%ilg t%e oce xgg:l léE( V% Jn% eqm(raen/} arto&“t?gﬁ orophenyl) - 2 -
(I1H- 1 rgsp tlvevgr attbet an'e 36, Oyal 3P ~indl glaca! an

yl-met hyli Wmaieetanezmﬁbdpﬁ:etem crhe sfo Wing hgmboadederesubmm\GlY 50% . 1500 parts

of 3,4 -Obéﬁl n t 15 i s;stjrred. and r2fl uxed for 2
hour s. [ggqﬁf 4(1518% q&vgglth% d,‘"b“é“ﬁ}gg},& "J; hey ‘water. The
pr oduct ,hgnog ritacﬁ,p A1) or onet hane he extract i's washed with
wat er, s ed-t#r-l[Zer(Z;ﬂ - divlilo f{ut)at?ed(IHTh idazel dlie Yi@%@é ified,by cotum-
~ chr ¥t og% @Eﬁﬁ%" q‘fl T&]@eth@é"lﬂl@f' LN epvhi ke BIPEREPep PPN onet hane and

met hanol uire) as el uent The" f| rst fractlon is collected and
the eluent is 20 . eva orEKAMPL 126X n arts o S - 2- (2,4,-

di chl oro inture. le ot;ass is yanateZ‘%I ﬁsﬁ,‘ d“ox l rethyl) - 1,3 -

di ng n§ ctE%y oa%@leﬁy ﬁ&razn mﬁg lg ci g rtthQva a&DS(ﬁ parss of cis - 2
s) stltrea overﬁlghtl-dt -roo'h; ?e,ntber—atm'c iBeablventlis - yl methyl) - 1,3

- d| oxol anagoratedland triretrthdnbi qp Pr‘@{ F'BC frr ed at room

t enper at {18 aarrﬁt"terfégfgge FQmety gaést?: il L

et hgnes i’.ﬂnﬁfmt QU ﬁtan Ot'h 6@ € filkdéred ataﬁdrdriag, yhetdmgcmtr nwod overni ght
at 25 rpam (Isem‘EEczat 4r-d4 - Mte(ZMeahthlqyopm»l)ttﬂe(l pu%nl@ld lonto i ce-water and

the pr od!l@?th{))i Xt digrolaact 4 Wit c @etiorphgylin o BREIARSREPOMRIS onbi ned extracts
are wash®§ S wWith a dil uted: h drochl oric-acid solution and twice with

vat er dri e-d ! ter d an ca%)ono IonIQ:g 49%&19”@&9 S pHI’I fiegsby -

tC?! ohi Or%-- %ﬁm ’Eﬁ ?"%’(1@5 1,3 - doxglat ur e of

SRRy umgeasarbbrmmtlm The first- " 30
fraction areoﬁm—anewwnmd»attm“@te e#t"qu)" °‘r‘;§ﬁ \;gd ng 21 parts of

ci s [2Wate( aﬂdfﬂtﬂj‘he @ﬂiﬁtﬁiﬁ p'etl fg < uif /TO &id azol- 39 1 -

yI m@h |§§;§%% ror, Aihordbhenyly IRt tn fhamat e; np. 98[err] i
.EXAI\/PLE n - 4 < yl Anmhokxlplsnyjf 113- zxqswmscadtoxsdate me4 -

met hoxyph3§r59¢)p| perazrne dih drochl_ 35'5.1 parts of 1-but anal , 9

par g of Sof g G2l Bl Ba A0S B f?irg)g_%tt Bed - Snjpudipgenatssd at nor
pressurepa hﬁ%%he AyDPEL @ ﬁucwz&t &t ylp 1,pakilorslari on- char coal
catal yst4 - rﬁeﬂroxy]hlemal-tubmbminamumat@ﬁnph r2 bnthpseat: @ﬁ up, the catalyst

is fil tepﬂ.!g %\‘bpn%ﬂh "thﬁ Wﬂh ratdiidl e (zg‘og:i“ e % f -fo added to the 40
resi due dHfazPhel ¢ i le? pf"@é‘f T &t ddrethopyli-phett d of f, washed with
wat'e0 and converted |nto thﬁ)dAWLCEKXD(I de salt in.et hanol and#o- propanol.

Upon t he aglgrmuten foﬁozalzs ofd ﬁg %“ﬁlg’ 41% %ﬁ pitated.’ It is
filtereddishlorop ) nC e lehctignd 2, 2" -
Moy Y(; {1 ; ‘P v e 19falk|ahzed btilhya soﬁl:ﬂn - (4 - '

oxybi Spré@ﬁﬁl@ is 1
net hsxy phedrgtidep sqheioazSD%eThh bgoduaboh Ievorarcué ~withptrighlarof #!Fe%zuls 45

EXAVPLE Xktiracpls| ‘éf\wﬂn “tfbeag{ efaagraicd: ig lsec‘ﬁ%%f $sing an equr val ent
anmount Ofﬁn P &é@i%@ Qr '@a‘%’sl n3 p'(ﬂ&(@laﬁ ‘4be 1-butanal used
t herein, yﬁﬂ}ﬂ{ﬁy] eﬁy]pt epq.ﬁ;&ehzmecarboxaldehyde mp. 153.4°C. ' -

50 . EXAMPLE XXX -50
" A mixture of 2 parts of dimethylcarbamic chloride, 4.9 parts of ¢is -1 - {4 -
[2 24 - dlchloropﬁenyl) 2 - (1H - imidazol - 1 - ylmethyl) - 1,3 - dioxolan -
- ylmethoxylphenyl} - piperazine, 4 parts ‘of potassium carbonate, 130 parts of

dlchloromethane and 20 parts of water is: stirred for 3 hours at room temperature. L

55 The reaction mixture is diluted with water and' the whole is stirred. overnight at 55
room temperature. The dlchloromethane-phase is- separated and the solvent is
evaporatecf The residue is triturated in a mixture of 4 <'methyl - 2 - ‘pentanone and
2,2 - oxybispropane. The product ‘is filtered ‘off ‘and recrystallrzed from 4 -

: methyl - 2 - pentanone, yielding 4.8 parts (86/ Yof cis-4-1{4-12-(24- _

- 60 dichlorophenyl) - 2 - (I1H - imidazol - 1 - yimethyl) -1, 3 - dioxolan: - :l - 60

ylmethoxylphenyl} - N,N - dlmethyl -1- plperazmecarboxamlde mp. 143.8°C.




| - (4 - methoxyphenyl) - 4 - propyl pi perazine di hydrochl ori de np.

214. 7[err] 50 1 - (4 - nmethoxyphenyl) - 4 - (I -

met hyl propyl ) pi perazi ne_di hydrochloride; np. 223 50C | _-(4 .

met hoxyphenyl) - 4 - (2 - nethyl propyl) pi perazi ne di hydrochl ori de; np.
220.3[err] 1 - (4 nmethoxyphenyl) - 4 - (1 - nethylethyl)piperazine

di hydrochl ori de; 55 nmp. 230.1[err]; and S
51 - (4 - nmethoxyphenyl) - 4 - (phenylnethyl)plpera2|ne di hydrochl oride; . :5/
np. 234C. EXAMPLE XLI A m-xture of 12.5 parts of - butyl - 4 - (4 - -

net hoxyphenyl ) % pi per azi ne 60 dlhydrobﬁMQﬂude and 150 parts of 23
hydr obroni ¢ acTd solution 48% 1 n gl ac Fx AMBLE kxx§0 acid 1's stl rred and

refluxed overnight. Tham.ﬁafetdfmtspﬂﬂtwf@é&oylshmﬂmmpamfamdlt-lrwe pegpdue is
triturated in 2-pr opahbmhenﬂ)e prodHct imidazpi { tler e!hhetifyf) -ahdl - cdis aal-l Azed

26- yl methoxy]phenyl}plperazme -3 partsy of5g%ta.°85\ § rﬁ dl ng
dichloromethane and 20 part: ter is stirred for'o at room tenipera ?e 5

13.1 parts (81% of Wt & Gaded ool b wnold I sobd R 3oRohT o Dl mperatﬁ’,re The

nonohydr obr om de; rmrgaanSi:hase seerpaiated dried, h;Eevadratbd Thérsideis cgvertede

procedure of Exanpl dito thecethase t‘aﬁlt T*ﬁr?ﬁ‘&ﬁ f'ltelfedBffandsc allized

appropriate (4 p me ‘Fi’ té'FM ngé% @y:é‘. (ﬁz alrfsl( as ;

(4 - 5 net hoxyphenyls)plmro&al.neo, e&&adadxbhe

obt ai ned: 4. - (4 - rhlem;byﬁlrattrmperBTSéram ny )phenol sesqui hydr-obr oni de np.

241. 8[err,] 4 - -(1 - methyl propyl) Exh PLI:fJé l‘{a2| nyl ] phenol -
di hydr obr oni de rrp 280 aA4higfutd of 43 parts ofpropaMnc a ride, A9 by @Ml )4~ 1 -
pi perazi nyl ] pheisol ; I‘[erpgz 41-7diclﬂ4ireplre}1yl) -2 -(IH -1m1da’]z61 ylEnéthyl)( I1,3-- diexblay |-et hyllj

-1 - p| per azi ny| ] p eth ne, sgfpo um l tS-
pi per azi nyl | phenol gm&gnat rf,[rg 'ﬁ&gﬁo
m xture of 17. part Sorgifnclbhase id. evappraRal e - ﬂ#l %%ﬁ all f artge, 2L part 5

of 15 ethyl ca0bonekthrone.dBteepraduchas fikeret offo qtassbanmrborandanﬂSO 20
parts - of -1,4- dli g"v féﬂﬁiﬁg‘aﬁg r@gqt YFB'“&?@PH’QSUF ‘Tﬁ'é -
reaction- m xture i Siideb Edmibony Ty f} -amd 1pﬁk€az1h§~ BoT ed.

The solid residue is dissolvédin a. uted hydroc Iorlc aci solutlon

The solution- is alkali.zed w th- ammnl EX?\MP@EQK}U@EI 20 - The product is
filtered off an driedA laﬂuchqﬁgoﬁar’ciopearbtm disulfide, Hybpmso(&s' -1-{4 - 20(24 - 25
hydr oxyphenyl ) -
T out P The procedh&%o&’ﬁ’%égﬁiﬁré”é&i}{ﬁ“%ﬁdugg U
respecti veI y 2- and added xﬂpmspfmmbayusny ti htyrhie © bor oA rhﬂroﬁinace of'
the- 4. - : g rvdmetrlep raméw'ethdmél -
25 et hyl’ ( - %@g\%{ ! ltere é?ﬁ @Q’gaﬁ“z “" é‘%gg[ err]
and et hyl | yrﬁooy of-c:sp-l nahpa nﬁcqz --4[ err]
EXAMPLE XLV : (1H - 1m1dazol - I'- ylmethyl) - 1,3 - dloxolan - 4 ylmethoxy]p enyl} -1-

35 plperazmecarbodlthxoate, mp. 132.9°C.  ° _ 35

EXAMPLE XXXIV
A mlxture of 1 7 parts of phenyl carbonochlondate, 4, 9 parts of cis - 1 - {4 -
- [2 24.- dlchlorophenyl) 2 - (1H -.imidazol - 1 - ylmethyl) - 1,3 - dioxolan -
4= yimethoxy] henyl} - piperazine, 2 parts-of potassium carbonate and 130 parts :
40 of dichloromethane is stirred:first: for, 2. hours. at room temperature and further, 40
after the addition. of 20 parts of water, for one hour at the same temperature. From
the reaction mixture the organic phase is separated and evaporated. The residue is .-
triturated in a mixture of 4 - methyl -2 - pentanone and 2,2’ - oxyblspro_pane The
product is filtered off and crystalhzed from4. - methyl -2 - -pentanone, yielding 5.3
. 45 parts (87%). of ‘cis -" phényl 4 -'{4 --12 - (2,4 - dichlorophenyl) -.2 - (IH - 45
S - 1midazol - . 1 - ylmethyl) - 1,3 - dloxolan - 4 - ylmethoxy]phenyl} S i
plperazmecarboxylate mp 159 5°C . _ e

: ' EXAMPLE XXXV L :
Fo!lowmg the procedure of Example XX—B and usmg equlvalent amounts of :

50 the appropriate. startmg materials the: following compounds- are. still -obtained: - - 50
w:trans = 1 - acetyl ~4 - {4 ~ [2 (2,4 - dichlorophenyl): -2 - (lH -1mldazol -
1- ylmethyl) - 1,3 - dloxolan - ylmethoxiy;]phenyl}plperazme %
I - acetyl - 4- {4 - [2- (4 - chlorophenyl) - 2 - (1H - lmldazol 21 -

ylmethyl) -1 3 dloxolan 4. ylmethoxy]phenyl}plperazme, :
55

55 - acetyl --4-14-12-(4- bromophenyl) - 2 - (1H - 1m1dazol - 1-
ylmethyl) - 1,3 - dloxolan 4 - ylmethoxylphenyllpiperazine; -
1= acetyl -4-1{4-1[2- (- flurophenyl) - 2 - (1H - 1m1dazol - l -
ylmethyl) -1,3 - dnoxolan 4 - ylmethoxylphenyllpiperazine;
1 - acetyl - 4 - {4 - [2 - (2,6 - dichlorophenyl) - 2 -:(1H - 1m1dazol - 1 -

60  ylmethyl) - l 3- dloxolan 4 - ylmethoxylphenyllpiperazine; = - SE 60



To.a stirred solution. of 80 parts of 3 -(I - piperazinyl)phenol
di hydrobrom' de 30 i n 360 parts of vvater and 180 parts of

- car bonate at 10[err] Then there are added dr opW Sse, duri ng a 15
m nut es- period, 26.parts of acetic acid anhydride while cooling at 10[err]
on conpleti-on, "stirring is continued for 3 hours at roomtenperature.
@ precipitated product is filtered off, washed 'with watér and

ystallized from2- 35 propanol, yielding 37 parts (70%_.0of | - acetyl
- 424 (3 - hydroxyphenyl) - 158‘585§i perazine; nmp. 186. 1] err]\w4- EXAMPLE
XLV - To ay stcked 4m xhur ts of spI perazinyl)- .. phenol
- di hydrobmemyrdm:y Otpa.r:,l& F”gﬁrﬂéj{ up@,é’,té“ﬁ”ﬁ'{ Lnuvat e?pare added 12. 6

- parts of. 401 -acetysodi-dhr [2F diHo lerdawarbouhrtedlyl) ~Phd#. t:hielroe-hre added dropw se
6.4 partglet!ﬁ’lphenyl) 40-3edione TUH’§1“°’&-"I’H“6P¥'B!§’°'§E‘"?)[err] “Ygon conpl etion
stirging is continued overrp;)gm[ PLE RS ecipi t at.ed product s fgltered off
and .t aken memumaifen pafilief 2vhblomoi sl -a3k-adhlazeptiemil)t Tetiaansmeg 8 Lim hydr oxi de

v R R R e

aci dofled:mmh ncaﬂetlayersaed par tad: The AGudud pHaseh sBJl’tﬁ dte@ twitswat | t ened of f and
45 dri edm vlétrd Thzu@ mbimed grgarfic phases ave washed dwigyithheater, Jried -

(methyl's gﬂé@@{m 1 t"p’;?"% L(glé gnﬁifs : ;‘gﬂ”éﬁ; P eE“’RL‘\?I 1 To a stirred
sol uti on"ofz % omom serﬂi ogophed}\) - 190
met hgl acdibeikinde 4 nmétﬁﬁho auetdssqweddn mntnh s:ﬂll tslef pyridinadabd 0.13 parts of

- sodi um 1159 pay ftféb F‘?"Hl T‘tﬁﬂ fwed till foaning
e cooi a“ﬁ%ﬁt&“ﬂ&éﬁ%ﬁt@ TarlgaG e "’ﬁrz ar

di chl or ofea&ivmInjixtureds pouédd dilto wated dhd 2k 1ayers esepar‘ﬁi deousl, 3 - di OXOI an - 4
- yl2et hy asmrxmnfeé jthttec dmrthapc-mé Ioebmgi gtraqtm‘gm ¢d 3- hdr s at

_100[err] mffsngt a& Wl el ‘}g eg@ﬁ%@@t}"@%’ at er . - Thc_ 55

product” jaideg 1 155h {2 lfternern ape(s JdhoréphkhydClld 5 washed with a
di | uted dlbﬁwlamod4 uurl tllzenzdtse sol ution, dr| ed filtered and evaporatied: The

residue LS 4 (parts L?)Odﬂ”ﬂn?ﬂﬁﬂ @nol .25The salt is

t fl ' ¢
filter eddlq‘te aé?di' Pﬁdeae{ﬁd'treoméa&r OHIREG off HiCntithad- 2 PArts of cis -
N -14 - eﬂtperat e?of4130°(ﬂfl"hl§ﬂ ThE@[IN d)lro wise d dhhhon of o of 1. - ylnetthyl) -

- 12 7 (bro gng yl) 3 - dioxglan i

23',’[ ﬁ a’f(?eg: 9 ﬂﬁ%ﬁi&enﬁm 'ggS mzﬁ,ﬁ go&ﬁﬁpnamr D Upon c%rgglg onfamat am gg 1
or Ttie reaction mixture is cooled, water is

j 594, 859added and the product is extracted three times with 4-- 3 g(é l 11 Followi ng the

proc edur Ehegombina @ctb ateamiedre\rmgw@qetev,dhedtﬁlternd)mdtegapofatetdhe appropriate
' _-star Y}Frlﬁg:él H'é‘]‘f%ﬂf[ - shiprophieiyllc- 2y, ?%bt“a‘i‘%@d in free base form
.. th% oxo yenz(

m<

an ¢ as 4 resi
or an} anﬂa fﬂl@rroplkdhﬁﬁt bngihe free base with
.an 5 Dlo-pt - arlr&t I-dl 3 dloxolan 4 - ylmethyl]benzoate 36 parts.of
5 [err] mdrum hydroxrde solution 50%. 600 f 1,4-dioxane and 200 parts of water is Base or, Salt

| songy e Ao e 'ﬁﬂﬁt‘ VA £’ oAb bR e Exa%' e |V and
. usi ng eqtsll\w,ﬂieﬂ? Mth GJH ﬂth er& &hd evaporated. The residue’is converted int6 -
the hiydrochloride: salt in 2-propanone and 2-propanol. After stirring for 2 hotirs in’ |

. an ice-bath, the salt is filtered off and dned yielding 14 parts of cis+trans -2 -(3 -
chlorophenyl) - 2 - (IH - imidazol - S ylmethyl) -1 3 - dloxolane - 4-

45 methanol monohydrochlonde, mp.. 198. 3°C. 45 SN
" A mixture of 68 parts of cis+trans - 2 - (3 - chlorophenyl) -2 - (IH-"*
imidazol - 1 - ylmethyl) -1,3 - dnoxolane ‘4 - methanol and 570 parts of pyridine . 3

is cooled to 0°C. The 1ce-bath is takén away and 26.3 parts of methanesulfonyl
_chloride are added dropwrse (exothermic reaction;temp. rises to 20°C). Upon "
50 . completion, stirring is continued for 3 hours at room temperature The reaction’ 50
- mixture is poured onto water and the product is extracted with trichloromethane. -
The extract is dried, filtered and- evaporated ‘The residue is converted into the -
hydrochloride salt-in 2 - propanone and 2 - propanol. The salt is filtered off and
crystallized from:2 - propanol, yielding 32. parts of [2 < (3 - chlorophenyl) = 2 - -
55 (IH -:imidazol -'I - ylmethyl) - 1 3 droxolan ylmethyll methanesulfonate S5
monohydrochlonde - : C

' EXAMPLE XXXVII . '
- Following the procedure of Example XXXVI and using equrvalent amounts of -
the appropriate startm% materials, the followmg methanesulfonates are prepared:
60 [2 - (1H -imidazol - 1 - ylmethy}) - (3 methylphenyl) -1, 3 droxolan - 60
4 - ylmethyl] methanesulfonate;.and - -
{2.-.(1H - imidazol - 1 .- ylmethyl) -2- (4 methoxyphenyl) - 13 -
dioxolan - 4 - ylmethyll methanesulfonate.



10 appropriate starting materials the foll ow ng conpounds' are still
prepared 10 cis - 4 - [2 - (2,4 - dichlorophenyl) - 2 - (IH - imdazol - |
- ylmethyl) - 1.3 - dioxolan 4 - yinethoxyl - 2 - nitrobenzenam ne; np

148. 1[err]; cs - 4 - [2 (2,4 - dichlorophenyl) - 2 - (IH - imdazol - | -
ylmethyl) - 1,3 - di oxol an - 4 -- ylnmethoxy] - N - ethyl benzenam ne; np.

143C;, and 15 cis -'ethyl.4 -12 - [2 - (2,4 - dichlorophenyl) - 2 -
(IH - imdazol - | - 15 ylnethyl) - 1,3 - d|oxolan-- 4 - vyl nmet hoxy] -
phenyl| - | - piperazinecarboxyl ate di hydrochl oride;’ ~mp. 195.4[err] EXAMP)
L Fol I owing the procedure of Exanple |1l arpdsssdi ng eqw val ent anounts_of 25

the 20 ~ approprrare Starting nater at,sé“g?ar)&k;ﬁﬁq ng conpounds are -

prepared: ethyl 4 - 14 x higure FH.6 g - 128Vl b part? of N -

nmet hoxyphenyl) - 20d1ﬁ1pt$ylforﬁlatﬁhde|aﬁd145 patts- of)blemﬂehms md g%xed for-2 hours.
are

ft ,0. iderdis ew

E)|4peE ZZI_ nfglar boxy!| até ﬁr%zfmg mﬂutcs F?%g%n@ 2erat 4 'tﬁf% dg%é}&ggsgrt%%t yl
1'om'El thylg1 dic nyl

- 1,3 -di oxol an - ynﬁle epiuﬂ i uiy {9 &lonifiuB® ovéthight laf nsm The Yedttion -

ethyl 4 - 13 - | 2 - @thmcuhleﬂtﬂné tongd ater. Phe produief is extrapted éﬁe times with

yl net hyl ) - 1,3 di ?55‘6? The omb F?Tg[tﬁqy(g 4tw(icemvnt vtzater, drie ﬁI!Iteridz?d -

bi per azi riecar boy1 at EARHA > rasd TR e Voerthie of Srevidber - (213

- di chi orophenyl) - 2 A(ﬂxxt of tampdamﬂ cis-- [ -{2 80 dlchlo;dph’eiyh 12)- JH 1,124 -

TP R AT SRR

an equi val ent  anount witbr, The FORIcOBlektid c&d m%wa blemhy kjtaels washe@with n

place of the. N - (#;te(%E:ined Iﬁyeh:d)l ; emﬂ%dﬁ:dhégeaot mn‘ here .
are prepared:: 3 SR LA i A A AT “1?4“%%{“?‘ cuo‘g? %{2 wnd 4he ¢l

i mdazol - I - t%%ara?t'e‘é,l: mg uel‘ltl Ibe e__n; A2 - Ple i-lr am Qg_ :

nitrate; np. 183 6[etrl’ ql an ylmbt:hyl) N,3-- didkolang 24 th2hahol; mlzoeo hen )/I) -
- (I H- im dazol Eg'l f"’ﬁl‘éxd? ndlchlgro_phenyl) -2- (lH =12
ech

yl met hoxy] pheny! | ace '?fﬁ:d d“ﬁ.‘i’ﬂ:@ addga i?sae“sl‘v’fz"y&?i‘s“’é?

1,594, 859 EXANPbE LI hetﬁari@stﬂfoﬂil lda pddaddntp ldﬁBn,Ntlm 55. continyél Oveynig lﬁ . 25
ni trophenyl) - acet amOdHemﬁer@u aTlteS'e@homms(ture s poure Qnt@lce-“@tec mddhe) -

2 - (IH-"im dazol xtra ith dichioremet ine extr :

met hanesul f onate, 3 bvéfé ‘m@: h’é% ﬁfgk’," & ds°l ?H‘Z::,gawﬁ;at gsei‘fﬁldN N -

di met hyl formam de | Sammtumwﬁ?hbrdedfMetm msgb ¥

m xture. i s cool ed antagionisep glueng ‘éf% t yigldin 11? &t

wi th di chl or omet haneg™ %%ﬁﬁ@:ﬁf i,gﬁa? hed ﬁ;l Wlo%homla" i

pot assi um car.bonat e solzution, dried, f|1 tered and- evapor ated. ‘The reS| due

is taken up in 80 parts, of’ rret hanot anoEFQ‘\MBLE&@ﬂXa sodi- ulj;{%g,t ha oI
hour35

sol ut i on 30%ar€ 10 ¢, G Sl %ﬁ&' Wit ER iR
The mixture is pour ea’y a AY8bh temferBteRAWA q
organi ¢ phase is dri edl,ad:fxm#d:lxe:had?aamtalw tl?ratee:dlcuﬂ'tlae amemtd “(,iﬁlerdrqueécas mkehn ted
t alystis filt: the te is evaporate ater is added to the
into t he hydr OC%OI‘ ! %dﬁzaﬁd xhp pn%d ct 1se;rec1pxtated t is filtered. off, washed with water and 40
‘converted into the hydrochloride salt in ethanol and 2—propanol Upon the addition -
--of 2,2":0xybispropane, the salt is precipitated. It is filtered off and crystallized from
a mlxture -of ethanol and 2,2 - oxybispropane, yielding 13.1 parts (8|°/) of 1 -
butyl - 4 - (4 - methoxyphenyl)pxperazme dlhydrochlonde mp 214, 2° : :

- 45 : '  EXAMPLE XL - 45
_ Followmg the rocedure of Example XXXIX and usmg an eqmvalent amount :
of -an‘appropriate a dehyde or-ketone in place of the 1- butanal used: therein, there
are prepared: -
1 -(4 - methoxyphenyl) 4 propylplperazme dxhydrochlorlde mp 214.7°C;
50 ;25 (;4 Cmethoxyphenyl) -4 -(1 - methylpropyl)plperazme dihydrochloride; - 50
mp. °
1 -(4 - methoxyphenyl) 4 (2 methylpropyl)plperazme dlhydrochlonde,
-mp. 220.3°C;-
T (4 - methoxyphenyl) 4 - (- methylethyl)pxperazme dlhydrochlonde,

)

as elﬁen't'hﬁmelfmct i @O

55 mp. 230.1°C; and 55

. 234 E- @ - methoxyphenyl) 4 (phenylmethyl)plperazme dlhydrochlorlde mp
o
- - - EXAMPLE XLI '
_ A mlxture of 12 S.parts of 1.- butyl - 4-(4- methoxyphenyl) plperazme
60 dnhydrochlorlde and 150 parts of hydrobromic acid solution 48); in glacial acetic 60
acid is stirred and refluxed overnight. The reaction mixture is evaporated and the
residue is triturated in 2-propanone. The -product is filtered off .and crystallized



salt is filtered off and crystallized fromethanol, yielding 1.3 parts
(2599 of cis - 5-[2 - (2,4 - dichlorophenyl) - 2 - (IH- imdazol - | -
ylmethyl) - 1.3 - dioxolan - 15 4 - _ylmethoxy] - 2 - nitrobenzenani ne
m)nohydr ochl or| de; np. 242.9[err] 15 EXAMPLE Fol | owi ng t he
procedure of Exanple LIl and using equival ent anbunts of- t he -appropri ate
ting materials, the follow ng conpound are prepared: [err] R4
¢ or Salt form mp. [err] EXAMPLE LIV To a stirred and cool ed
ngd-er - bath) m xture of' 25 parts of cis - | -14 -12 - (2,4 - _
_l_|c¥ﬁoroohenvl) - 2 - (IH - inildasd® - | - yI met hyl) - 1,3 -{g oxolan - 4
-yl met hayowl phesn par r POt aSSLu car,ponatre and 375
parts of rﬂﬁohydrobﬁi%n%{lgﬁr@%g e arzep(gdd) g?dropr\’/'\feégng Pf’ 5%{rts of net hyl
carbonochlori-date at a-. 25- tg i&ure between 20 and - 23[err]. Upon

A

conpl eti on; Fgﬁd“y“g%tggplloge& gﬁ” 'Jg%%a'?e‘hf"a '_rla(ré]m%ct Jgn mxture is,
(

filtered aﬁ%ﬁlﬁro @ anélhdéx yijpiperikifie’ insphﬁ:\é si due 4 s converted
into t he hﬁanwlmﬂlhyderwnde neet] ihgrein thidre. arg em‘amamne a smal |l amount

of met hanol ;P“!Py L @% Iazm ef@éﬁq@q fqbrgnw q;pow 86d dried, 30

yi el di ng 28(84op;arts PP rar‘%é ihyfigobroride; mp.5 "y

di chDoropheHyI[} -2 2mthy}§f€pgll) Hl-- plﬁardz&@f hendl; mp. Wbawd:hyl) - 1, 31 di ox‘o:I an -
ethy

4 - ylmethog Y])&NF{; methy | PRIPSE mpi A d°Gidnddr ochl ori de; np.
192. 9[ er k4 76 "P_'\'f’ef—hé’} o) r?@’efaﬁ@y _ 8‘1?2&1?&"8 hygrobramidssi’P- L1 v and usi ng
equi val erit. anbunt’s .of the': BEEXAMpgpm_gprl ate“starting materials the

f ol 11&dwi ng cAmpmun:dﬁ I'Bpiattspfep(al’-@ﬁberazmyl)phenoldlhﬁﬁommsndeﬂpﬁmidﬂyl 415 14 - [2 -

(2,4 - dlg e'-212P§ﬂs pHaSSl,!l{ qarhgnate {ap 1 . Ld-y| nethyl) - 1,3 -
di oxol an 10X, e1s : gurs ere&gt:@&f\gﬁa tcr dﬁgyl ate: np. 134 7C
Ci S - lroég-lor tmn e 4 lutl li§ szap o onjur ydré tite.- 1,2, 4 - triazol

- 40 The prod unEtlSh filtgred 01f &nd dmhmlthms 354Partsy¢fn6hﬁ04<yl(ﬁ)henyl b0 - I -

pi perazyt‘?é"mxyeé‘?“%xw 'aQ‘E"aZ&UcHPW‘GWoE'ﬁi Kife: - mp.: 170. 4C "1, 594, 859

29 cis - thyI 4 14 -] 2 .- §2aMPLE &iLgW! orophenyl) -2 - H - |mdazol -
I -yl bljdwing- the‘l.prﬁceduldlobﬁ)(ahmle XLIY and yslmgmtl o

pi pey.azi r??fé%ﬁu m? ‘gushgtgfraeml h"ebd! - f#eawlac?rﬁf . %B[err% and cis -
phe ,l 4. _- hén é%é%?éﬂ) xyla% mp(i4l|8i°C a;tldz 4 triazol ) I
-5 (3- ,d xyph@ny®x Ol apiperadinecasbosyitéiomgy ligduedy| |- - | - pi perazine
- car boxyl ate ?' S 112y 4[=’:r%"-t:'%§)§%NPLE LWI--A m xt ur-e - of 1 56 parts of
propanoi ¢ a’i%& t X&L{ ot 86'patts O Fazffiyl)ph m% ‘h& (2,4 - |

di chjgor ophss0 sts ater 80 :rt oi“tnchl&x‘bi;?;tll eyazg h? i rflig'i 1dk 1303 10

di oxol an parts40f soyliumewd b%% zpl lpe@ abhienaher® arzaacd sd ¢tfopgls¢,a33| um car bonat e

and QJ g 194 %‘%esd’P“ t%af‘%yd f“‘r‘f"?‘?dmﬂ'ﬁ ours at 10[err].
vater s il ?ﬁ"ﬁﬁém?éefef’" TR ﬁf“rfexd S hiehnae fom Hhase is washed
t hgswat gfqp%ﬁblleﬁgdlrllsé l7'[ ﬁm"e 701}0 of l - acetyl -t4 ? n(3 - h)t'droxyphenyl) - 35
:plpe azine; mp. :

_.z'z’

: e ' EXAMPLE XLVI _

: ---To a stlrred mlxture of 12.9 -parts :of 4:- (1 s plperazmyl) - phenol
dlhydrobromlde, 40 parts-of ethanol and 50:parts of water are added 12.6 parts.of

40 sodium  hydrogen carbonate. Then- theré are added. dropwise 6.4. parts. of 40

methanesulfonyl chloride at 0°C.. Upon: completlon, stirring is continued overmght

The precipitated product is . filtered off and taken up in water. The whole is

“alkalized with a sodium hydroxide solution ‘and stirred for 30 minutes at . room
temperature.: The mixture is filtered over Hyflo (Registered Trade. Mark).and the

45 filtrate is acidified: with. acetic ‘acid. The precipitated product is filtered .off.and 45 v
dried, yielding 2.8 parts of 1- (4 hydroxyphenyl) -4 - (methylsulfonyl) N . :
plperazme mp 204 9°C

'EXAMPLE XLVII - ' -
To a: stirred “solution .of 3.6 parts of N.- (4 - hydroxyphenyl) - N - -
50 methylacetamide in 100 parts of dlmethylsulfoxlde are added 0.7 paits:of sodium = 50

hydride dispersion 78 and: stlrrmg is continued till foaming has ceased, Then there
are added 8.4 parts of cis - 2 - (2,4 - dichlorophenyl) - 2 - (1H: - imidazol - 1--
ylmethyl). - 1,3 - dioxolan -4 - ylmethyl methanesulfonate and the whole is stirred
for 3 hours at 100°C. The reactlon mixture is cooled and _poured onto water. The
55 product is extracted with dichloromethane. The extract is washed with a diluted 55
sodium hydroxide solution, dried, filtered-and evaporated. The residue is converted
into the ethanedioate salt in 2-propanol The salt is filtered off and crystallized from
2-propanol, yielding 9.2:parts of cis --N. - {4 - [2.- -(2,4 - dichlorophenyl) - 2 -
_(1H --imidazol - 1. - ylmethyl) - 1,3 - dloxolan - 4 ylmethoxy]phenyl] - N -
60 methylacetamide- ethanedioate (1: l), -mp. 110°C, 60



evaporated. The residue is purified by colum-chromatography over silica

gel using a mxture of trichloronethane and net hanol (97:3 by vol une) as

el uent. _The pure 15 fractions are_ cted and the elyent is

evapor at ed. The residue is converted ““¥5 the hydrochl oride salt in

2,2' - oxybispropane and 2-propanol. The salt is filtered off and

cryst allized froma m xture of 2-propanol--and 2,2' oxybi spropane, yieldi ngC
(2y

1.2 parts of cis - 114 - [2 = (2,4 - dichlorophenyl) 2 - (IH- 1,2 ,4 -
triazol - I - ylmethyl) - 1,3 - dioxolan - yl'met hoxy] phenyll - 4 -
(I - 20 oxdpy opyl ) pi perazi ne di hydrochi%ﬁﬁﬂje np._180.9[err] 2

20 EXAMPLE LVII- Follow ng the procedurg hﬁ&am:ﬂ, LVI ‘and using an
Sle IV1arfd

equi val ent armount of b%mgcmaptodeﬁw g e@livalditardunpan tieC aci d
anhydri de used t her @pproprmfr gaiting materials the folRWing compinids arg obtamedm-frep Dase( 2, 4 -

di chl or ophenyl ) in t e rra of a|E P(fl%zqﬂltlon splt after treatmgzgeﬂe fSﬁWlﬂ‘l an’ 1 3
di oxolan - 4 -. QEI]' e¢r11yl | - - (I .- oxobutyl)piperazine’ -

di hydr ochl ori de rrp 177. 7[err] LE LVI Il A mxture of 1: 34 parts of
ethyl 2-chloroacetate, 5 parts of Bfs - 14 .- 12 - .30 (2,4 - -~

di chl orophenyl ) - 2 -'(I H - |mdazQ§1Tz- y| met hyt.). 1,3 - .dioxolan - 4
- 30 yl met hoxyphenyl | pi per-azi ne, % %rts pgtassi um car bonaté. .and 45
parts of N, N - dlnethylfornamdelss "negi‘éhfor ‘1 hour at .
60[err]. . The reaction mxture is poured- onto ice-water. The product is

extract ed wi th di chfl or orref hane.| The eétract s vggeor lw -Is\é\ggrer ]%Irl ed

filtered and evaporated- P-U-VR VAN
cis | 136.78€

col utm- chr omat ogr a é#&ﬂlﬁ&kﬁ.l Clil3 gel usi ng (@(mm;.

met hyl benzene and- aQH@l HEQI'[ Th peis g 193@cCi bns
are coll ected and _h 45_1‘3{ HF @%’E&g@' g% resi duecis o 179.8°C
crystallized from4 - methyl” 2 p - pé tanone %@I_pégduct i s i) 1B bt
and dried, yieldin g +<CoH cocsiz)zca; hg SHAUH,0 [ 2 - (2, ds-| 1785°¢ |+
di chl orophenyl) - H Ha4)2V2(00§g1 thyll) cis 1} BL.16Cokol an
- 4 - ylnethoxy] - p% f]_cnf -C@j_@ﬁ' azi nea,g)_% ~40 9sq %gzégg]

EXAMPLE LIX A mixtdre of | part] of 2- ¢hl or oatet aom. parts Cis -}l
[- 4-[2- (24 - dg Gy Hen%%i:w% (IHbascmdazoI - |1 eis Wl reeediryl -
1,3 - didxolan - 4{: eyl phenvll QUDazi ne, 3. 7@ dat®09°6f|
pot assi um car bonat e and 50. parts.of . 45 dinethylsulfoxide is stirred for
60 hours at roomtenperature.. The reactgmﬂgt;@ig is poured.onto water and
the product is extract EdlomifgithdpobddoreiExnaplev dideusy bquialeni SmoMAGIEthew t h

wat er, dried, f9] teraéU°Hh”1§° %gﬂb@!ﬂaﬁe SﬁfF @1 gmmpelsﬂdm stlktpm;anedl ed by po
col urm- chr omat ography a(y,@,[an gﬂ“’ﬁ em( {‘BEE.{ %): yimethyl) - ©
trichl oromet hane and -odi orU eHiI)E 2ay18l-U e. ;.]H,reﬁlyl
fractions are 50 cdl3l lt lmethemuem r—@ylb mateedl leEII: clind g i 5
parts of cis - '3 - ety f olan 1 A Yll 1{midgz t?h'cilazol is
"yl et hyI) - 1.3 - d lyd}li l&fdle' r95¥4¢7'8¥ﬁ y)fy Iplp razmecar oxylate _

pi per azi neacet am de; np. 150: 2[err] EXAI\/PLE LX 55 To. a. stirred
solution of 5 parts of o & pmc %4\ em%) anedi ol are added
4.5 parts of chg - @ [mf ria mat ls th owin lg P§ ountgo MEIH -

i mi dazol - | - ylnet yét yl4 -1143[2 - (168 adbl -1 Jylmet}; mejz ah@@yﬂ -1 -2

pi per azi neacet at e ajéq

ﬂmsghpmmgnyﬂh 1.4t mmraz@emmlaat (E4001: and
furt her f.or uten 1°at°

S acetyl - _4 LA - (1H - 1m1dazol -1 2 ylmethyl) - 2 - (4 - '
25 _lge_.thoxyphenyl) 21,3 - -dioxolan -4 - ylmethoxy]phenyl}plperazme mp. 171.4°C; 25
cis'- ethyl. 4 - {3 - [2 - (2,4 - dichlorophenyl) - 2 - (IH - imidazol - 1 -
, | ﬂgc’;lgl)so-cl’ 2nddquolan -4 - ylmethoxy]phenyl} -1- plperazmecarboxylate
"30 " (iﬁ' l-)l - lac::ietyld 4 -l{3 - [i (214 c};chlor(l)lphen}yl) 2 - (1H -imidazol -1 -
ylmethyl) - - ‘dioxolan - methoxylphenyl dihydrob .
monohydrate p onad y ylpheny plperazme ihydrobromide. 30

EXAMPLE LI :
Followmg the procedure of Example VII and usmg an equlvalent amount of an
T appropriate N - ‘(hydroxyphenyl)acetamide * in " place of ‘the. N - (4-
35 hydroxyphenyl)propanamlde uscd therein, there are prepared:
cis -N -{2 -12 -(24 - dlchlorophenyl) -2 -(1H -imidazol - 1 -ylmethyl) -
1,3 - dioxolan - 4 - yimethoxylphenyllacetamide nitrate; mp. 183.6°C; and
.cis N -{3 -[2 -(2,4 -dichlorophenyl) -2 - (1H -1m1dazol -1 -ylmethyl) -
1,3 - dioxolan - 4 - ylmethoxylphenyllacetamide nitrate; mp..170.5°C,

35



- from,2,2' - dxy

48 hours at roomtenperature. The reaction m xture is poured onto water and

the 60 product is extracted with dichloronethane. The extract is dried,
filtered-and ___ 6( i i ' I
m xture of ethyl acetate and 30

1,594,859 2,2' - oxybispropane. The product is filtered off &and dri ed,
yiglding 3 parts of cis - 4 - {4 - [2- (2,4.- dichlorophenyl) - 2 - (IH -

I azol - | - ylmethyl) - 1,3 - dioxolan - 4 - ylnethoxy]'phenyl) - N
Ayl - | - piperazineacetam de; .np. 117.2[err] 5
EXAMDLE LXI 1,594,859 5 Fol | owsng t he

pr. ocedur e of Exar’rpl e LX and , ?CIUI Val ent arTDunt of met hananm ne in
?hq{y&'o@

pl ace of thﬁ.ﬁ&théy”mh PErtd ks & e hfropien remraeﬂlde gps - 4 - 14 - 12 -
(2,4 - dipaded ofr 2)4 dighleropHehiyl) - lZm(diHZ-olmdaz 1--1 yyimethplyl-) - 1,3 -

gr oon an 1.3 zgllo % . .?i:égst te’a %} msm;l‘,—tcapwgﬁfazr neacet am de 1
lS 0

3 ct lS extracted
10 EXANPk c déchrBr&hameoth mbifedl dxfradld. akd! \Sashe wice wiha [2 - (2,4 -

di chI or op heﬂ%bdﬂms glbtion, drleldnﬁlttasslcﬂndevabomt | Thetrepiduy istaked 3 - di oxolan - 4

thapol {
: thGK [ole is st?*’roﬁra ﬁg m@e#ﬁrﬁmm %po/ ;}{el) 1o parts of
pOt SI UlRal %@)“1 fayérs égaﬂéa rganic Q asg iPIdEAER relisdnatl rred and

refl uxed eoaporamd ghtie-residiia és cbmuedmrotlmhyﬂmlﬁomdesdoolz copamdl The 5 poured onto

wat er . f'& ?ff?n%' pihanel, éﬁe H!gdr @fasrlrgé extract is washed
wi t h awat Kféth lorppheraL. ﬂ‘d nd 'S conyerted into

t he et hane | oat e sa t-.1n et ano sa t s tered off The free base
is |iberat ed | n the convleln;d’??a A g_eufand : stgnlqguhtzs%d'[from 1,1 -
oxybi set han “ng’ gtF %j E (2,4 -
di chl oror?ﬁ%r mg P ﬁ Sl 3 %d Fet reF) 20 1,3 - dioxol an -
4 - yl met hoxy] - mfe yl bepzenam ne mp. 118.4[err] EXAI\/PLE LXI11 A
m xture of -53.7 par 1---acetyl- 4 -14- [2- (2, 4-

di chl or ophenyl) s

- 4 - 25 yl - 'rret hox_ ] pi r ne, 4.9 parts:of- SOdI um hydroxr de

and 800 parts of " - 25 b0 rr; '&4and refl uxed overnight. The

reaction m xture-is cool ed and poured onto water.-The product is extracted

with benzene.[The extract 1s pashed_twce Wih ter] dried, filtered and

evaporat ed. The resRdue ig nt s 1 %&Mﬂhr Jom- 'r!1 ronht ogr aphy over silica

gel using.a- ménure of trict '_goryagge-t-_hane arld . rrg‘ghe@o 30 (95:5 by -

vol une), sat uranﬂi wi th anmong a,baas- -el.uent}.: Tnez p: fracti.ons are -

30 coll'ected fan He-l‘-GHnt f‘i. orated. [Thell36% dfie is- crystalli zed
ne uct is f|ItHP olf and dried, yielding

Mr-triazol -yl methyl’) 1,3 - dioxolan

11. 7 parts of CCS[,-—CH( , b(a&,4 --di-chl ororzbeﬂyl -2 - (IH - 1,2,4 -
triazol - | -} yCHE - Wseoxol an - 3 )xy] - :
phenyl | pi per ajzi § 130 6[ Jhrmed el N I I;’g‘fog S :
" EXAMPLE LXIV cn_cn : base - | 1071°C B5 A- mixture of 60
parts of fornLocad;d and 6. rtmseof cis - || -1384°c |2 - (2,4 -
di chl orophenyr;—"2~ ru—r =172 4 - triazol - T - yrnethyl) - 1,3 -

di oxol an - TXL stlrE'ebioaﬁ C oqgcln | F?tgﬁ!;ﬂ‘mrxture of 2§ pgrttsI Jfrcgq 1a”rg - [?f | uxed overni ght.

The ‘react kﬁp dichlorophenyl) - 2 - (1H - imidazol -1 - ylmethyl) -'1,3 - dioxolan - 4 -
ylmethoxylphenyl}piperazine, 27.7 parts of potassium carbonate and 375 parts of
25 trichloromethane are added dropwise 5.7 parts of methyl carbonochloridate at a 25 R
' - temperature between 20 and 23°C. Upon’ completion, stirring is continued for 2
hours. The reaction mixture is filtered over hyflo and the filtrate is evaporated The
residue is converted-into the hydrochloride salt in 4 - methyl - 2 - pentanone, a
small amount of methanol and 2 - propanol. The salt is filtered off and dried, .
30 yielding 23 parts (74.15%) of cis - methyl 4 - {4 - [2 - (2,4 - dichlorophenyl) - 2 - 30 :
) (1H - imidazol - 1 - fmethyl) - 1,3 - dioxolan - 4 - ylmethoxy]phenyl] -1- :
piperazinecarboxylate dlhydrochlonde mp. 192, 9°C : _

EXAMPLE LV .
Followmg the procedure of Example LIV and using equivalent amounts of the
35 appropriate starting materials the following compounds are prépared: 35
cis -methyl 4 -{4 -<[2 (24 dlchlorophenyl‘) -2 (lH -1,2,4 -triazol -1 - -
ylmethyl) - 1,3 - dioxolan - ylmethoxy]phenyl 1 - piperazine - - carboxylate;
mp. 134.7°C; o
cis - ethyl 4-{4-12- (24 < dichlorophenyl) - 2 - (1H - 1,24 - - triazol - I -
40 ylmethyl) - [,3 -'dioxolan -4 - ylmethoxy]phenyl} - | - piperazine - carboxylate 40
dlhydrochlonde mp. 170.4°C;



m xture is evaporated and the residue is dissolved in water. The sol ution
Is al kalized 40 with ammonium hydroxide and the product 'is
extracted twice with 40 dl chl orgnet hane  The conhined extracts.
are washed twice with water, dried, #fi¥t€red and evaporated. The residue is
purified by col um-chromat ography over - silica gel -using a m xture of

trichl or.onet hane, hexane and net hanol (45:45; 10 by volune) as eluent. The .

pure fractions are collected and the eluent is evaporated. 45 The. e
residue is crystallized fram4 - nethyl - 2 - pentanofie. The product is 34
filtered 45 off_and dried, yielding 2.5 parsbgssf cis -'4 - 14 -- [2 - (2,49
- di chl orophenyT) -2 (')E'-etlélg o tr qzod hlardophesol cu joxor an

- 4 -yl met hoxy] phenythdthyl) 1 131 -Paiosotdnne RO ‘ﬁm ggl&féé £ xl7y'late

EXAMPLE LXV 50 dlhyArochtpv( eureaulwﬂra& :m a’t&°€ ofd; benzo chI orid

parts of cis - 1, [4 515 (P 14 - 4542 4 5\}2&% ‘Hma_’&bé%-
triazol - 1 - yI thji,;'e hyl "'8"%&“0 r &.ogﬁ hlongf'ﬁ 'Fi’y]‘f‘[ﬂo #87i ne, 5
3parts of potassium car bonate and 130 paExAMIiLEChLVIhI oronet hane is stirred
for 2 hours at roomterrﬁemmlm alvp noi¢ apidyahkydg dq,$9\ma1$drﬁdtswlt+14wat er,

dried, fiJteredg é%/ &%’i a;ﬂé é?: éi%t;razme’6 ralufs smm eﬂggr)la-tel ond
Iromé i

col umn- chr omat ographysmpaetgosd,& SELR S0 Watek BilAH ARG mGane 10
and 55 net hanol la(y&sa& 0 ravted e o rmmc @haseﬂstwasmddemmwmcrf dried} filenal and e

col I ected, and the el GEReraied. by ﬁg ;dlélﬂﬁeﬁ ¥ colum @l tggren I8 ISIIIIIF bPangom
2,2 - oxyblsprqsanefrﬂ‘% e Gtk b ﬁ&@ﬁk at %m‘i@’% 23{ L8
parts of cis - | - ochlotﬂde—salﬁél22’ -Dxybispropéne and 12 ;ﬁﬁ&l sfﬂt red (|

- 1,2,4 - triazol - |offan l{?‘omamlmlreofcﬁ-mgpm elrand 2, 2'(lH Isg;ropane, yielding '

J echoxyt by of oA T lh?élno?f%rqlfhlgr?ph;m)ethoéilPF—_'?(Mngiﬁa_z;lv;"l '

60 1,594,85920 oxo opyl)p1perazme dlhydrochlonde mp. 180.9°C. 0
m xture of 1.3 parts- 0 “nmet hanesul fonyl chlori de,- 4 9 parts of cis - 15

it brot 5o & 1 et ho MR ;nﬁﬁ e o Gﬁ%&fﬁ@‘gﬁate

and 150 parts of 5 therdislpadph@aorret hanei's sti rre 1ours at room
tenperature. Théh the{ ecza H! 52,41001cp|arqpberml‘) ant €HH a4t itriazoingl i-s 25
continued for | hour{l"gm ?% W rﬂmeq‘ﬂ’@' RbeRing ¢ - Hha%b?ttl)%ﬁaélnat ed,
dried, fi1tered and evaporate he Tesi due i's triturated in .a mxture of 4
- nmethyl - 2 - pent anone and flve dr ops EXAMBLELVIILUp on the addltlon of 2,2

- oxybi spr opane,30t he M ,,E;\Elg bgcm‘;ff’a*@teﬁ s gflf - rd2 @0
crystallized from4 { e(:ll;'l} 5'jcgr 5' s o d%alsgﬂm g oﬁ s of o
14 - 12 - 10 (2,4 - N;N hl lelss tikred ap tedﬁom 60°CThe dRh yl

- 1,3 - dioxolan -  4mixt r Th&brodll@hremsablsdlw{tbd hip Ehaam :
monohydr ate; np. 35 11 % "ﬁr ct Iﬁgygfﬁg‘ "'N?’ "55’5 ' Aheive E)}arrpl fs
LXVI and using equiv eﬂl@lbet& Setifl ol 10 b %r@e‘?% 51 dtaﬂ% &.}afﬁdtms are
materials there are polispad gnﬂ the eluent is evaporated. The oily residue 1i&yﬂallized flom4 14 -

[2 - (2,4 - dichloroff @‘H '% ganons. | The prq Eléﬁredoffandqne par@oé
di oxolan - 4 - y;bmet &Ryl oxoh{} (Zzt %@ffgﬁjﬁ&l}s&ﬂ fﬁ t@.;,]qpe Mo

188.2[err]; and cis 43017°€ 14 - - di chl'or'opheny
1,2,4 - triazol - 1 - yI mat hyI ) A‘Z&LE ngl oxol an -_ 4
yl met hoxyl phenyl } - A mixture of 1 part of 2-chloroacethmide, ‘5 parts of cis: - 114 - [2 (24 -

“dichlorophenyl):- 2'- (1H - imidazol -:1 - ylmethyl) = 1,3 - dioxolan - 4 -

45 ylmethoxylphenyllpiperazine, 2.76 parts of potassium carbonate and 50 parts of 45
dimethylsulfoxide is stirred for 60 hours at room temperature. The reaction mixture
is poured onto water and the product is extracted with dichloromethane. The
extract is washed with water, dried, filtered and evaporated. The solid residue is
purified by column-chromatographl); over silica gel using -a mixture of

50 trichloromethane and methanol (95:5 by volume) as eluent. The pure fractions are 50
collected and the eluent is evaporated, f'leldmg l.5partsofcis -4 -{4 -[2 -(24 -
dichlorophenyl) - 2 - (1H - imidazol - 1 - ylmethyl) - 13 - dioxolan - 4 -
ylmethoxy]phenyl} - l - plperazmeacetamlde mp. 150 2°C e

EXAMPLE LX :

55 © Toa stlrred solutlon of 5 parts of ethaniamine in 55 parts of 1 2 ethanedlol are 55
' added 4.5 parts of cis - ethyl 4 - {4 - [2°- (2,4 - dichloro enyl) -2=-(H -
imidazol - 1 - ylmethyl) - -1,3°- . dioxolan - 4 - ylmethoxylphenyl} - 1 -
piperazineacetate and the whole is stirred first for-5 hours at 40°C and further for
48 hours at room temperature. The reaction mixture is poured onto water and the

. 60 product is extracted with dichloromethane. The extract is dried, filtered and 60
evaporated. the oily residue is crystallized from a mlxture of ethyl acetate .and



(phenyl met hyl sul f onyl ) pi per azi ne nonohydrate; np. 135.10C. EXAMPLE LXVI I |
During | hour, gaseous oxirane is bubbled through a stirred m xture of 5

—¢is -1 - 14 - [2 - (2,4 - dichlorophenyl) IH ( 1H - inidazol - |
- ylnmethyl) - 25 1,3 - di oxol an - 4 - yInethoxylphenylIplpera2|ne and
80 parts of nethanol at 25 reflux tenperature. The reaction mxture is

evaporated. The residue is purified by col um-chromatography over Silica
using a mxture of trichloronethane and net hanol (95:5 by vol une) - as
ent. The pure fractions are collected and the eluent is evaporat ed The
.30 resi due is crystal lized fLE9#8% mi xture of benzene and 3Qud

Tt ol eufst i rarng 2 parts of
e ? 2“5“,? G bjspt fzgaﬂg%&%ﬁﬁtk ‘3ff§ l:é}az ﬁ%’eﬁa‘?ﬂn Je 'y 5ﬂmtsh§|)

- 1,3 - dnlomomi an --yhﬁetho:gyl O-Xy]-p hyly-l 1 --pmerazmpicptamalsl mpet hanol ; .
146.4C. Ni%ture of 5.3 parts of "eis - 4 - 14 - [2:-" (2 4 - :

di chgorophenyl) -2 < (IH - E,mﬁgg@luq 1 - ylmethyl) 1,3 - (§| oxolan - 4
-yl et hoxykqlaemg e proced@® of Exannﬂepex and mtdnaqmbalerﬁempm s of : _

di met hyl malham1 nanlade 4bthg gthananyfic: g1 rrin theregs prepas | | all solid enters
‘sol ut|0n13T‘f‘§? ofa er4 é‘i?%th g@fgﬁ“g lq ‘“B‘faz%grd% m)&é de di spersikon 76%
~and gt i r gin &}oéﬂlorfd@ £24¢s :conti nueﬁ gas--evol utfgon has'

ceased. 2.2 -Paits of- brom)et hane ar.e added and .tthe whole is stirred

over ni ght* aj nper.at rts of hane are. added in
two sepapdj ﬂgufef’}ymgfﬁ' rf§3 h “AE{?EE J(réfz Ra}ﬂomp B-gra t?qltrre i nterval . ‘The

reacti Onmmhylhwtﬁnd&tmeﬂn&ﬂe(l lb)ﬁetrﬁ ofpmasviﬂheydr d‘nh%(nj’aﬁduct IS extracted

wi t H5di chﬂi’oprgmphamredmbre@ 2 tﬁtfmgfss %)% l!‘h“’ @?ed aﬂ#l ed,15filtered and
evapor at §F§hedl uﬁhmtr& dri&rﬁ O? ﬁ(é Erat W(ﬁ&ls L ﬁt ogr aphy Ov,ér
sili ca O &le ethahddfhatt shlt Mlethafol hefsili i€ filkePédoTET lrﬂat mol (95:5 by
vol une) ts celdvastivinal annee d erystalbasd frgmsl lar exybmthm,ty&tﬂlwﬂbatth 45 - el uent
is é@apoi—"%i’#mfg#e_ 13- (%,l(gT Hﬁ&h‘j:‘é‘t o %7 en l“P' %‘ 1 5' ?fhy'het hyl20. 2 - .

pent anon d'uyc tiTtered off and ur ds yrelding 2.7 part$ of
CIS - {4 f2)@4{2{ d{sEMA}m Trl;mi I) 2 -{ 1H[2-- kzrridazol - -
yl met hyI uredPo app 4 | lthé%qy g 245

!
et hOSZSyet %Sﬂl "% gdynﬁéer %s&i@y de n&- a Qofl- 25 A m xture
par 1£ktﬁred dnd- reﬂiﬁ( rmg]ﬁ Thel £eactid n2mu&tu(‘e?1s4cooled|laﬁdﬂ| or ophenyl ) 50

- (| H potired ojte whter. The pr ﬁ?ed.w@ I@nzeng} Thg g;taat is washed y | et hoxy]
s1

.'phenyl } b o v d 90 parts of
tet r@hyd(@ﬁﬁé%:ﬁﬁiq" dr%ﬁgﬁg anﬂﬁtﬁ@%éﬁ&iﬁtﬂ tﬂ‘jggﬁlﬁhﬂqué%?grgge The reaction

mxture callected ang d&edudn 1stdma tsated:éﬁemadladshcmst@thseddfroni 2;2a|=t of water, 1.50

parts of 2 b (’ pro “°tH @F %g%ﬁg;&‘%m b/Z 3‘ afts of water.! The
pieci pi t giolothes- fi58 vaporat ed. The residue

is converted: lnto ane |oate sat |n ethanol "The salt is filtered

of f and dried,: |eld|n % [2- 32,4 -

di chl orog@% ‘560 ?‘ﬁi—f’i}mf i A8, ‘i'}s")% t:tgf qd}h@h)ﬁa %7143 - dioxolan - 4

yl met hoxy enyll'pl razin@lil )ﬁhﬂbdﬂaﬁdizrb anig lq&Ber,eadﬁ'Bn 169, 7C.. 60
MilixEure }évaporate and the res1due is dlssolved in water The solution is alkaled A i xt ur e of 60

ammonium éq% 4prod is tracted _
Eal‘Stgio ggﬂlcggrorﬁl{%n 'legd bine extra(is are e C2 a4v:v1th I?LYV Al p Pcp pheri??l ) - 32
' It aporatb & 4&idue is nfiedy romat hy bveé I oxolan - 4. -
yl met hoxyilica gel using a mixture of trichloromethane, hexane and methanol (45:45:10 by :
volume) as eluent. The pure fractions are:collected and the eluent is evaporated. :
45 The residue is crystallized from 4. - methyl -2 - pentanone. The product is filtered 45
off and dried, yielding 2.5 parts.of cis - 4 - {4 -.[2 - (2 4 - dichlorophenyl) - 2 -
(1H -1,2,4 - triazol - 1. - ylmethyl) - 1,3 - dloxolan -4 ylmethoxy]phenyl] - I -
pxperazmecarboxaldehyde mp. . 137. 3°C.. ,

. EXAMPLE LXV - :
50 A mixture of 2.3 parts of benzoyl chioride, 7.35 parts of cis - l 4 -12 - -(2, 4: 50
dichlorophenyl) - 2 - (I1H - 1,2,4 - triazol - 1 - ylmethyl) - 1,3 - dloxolan -4.-
yimethoxylphenyl}piperazine, 3 parts of potassium carbonate and 130 parts of
dichloromethane is stirred for 2 hours at room temperature. The reaction mixture
is washed with water, dried, filtered and evaporated. The residue-is purified by _
55 column-chromatography over silica-gel using a ‘mixture of trichloromethane and 55
methanol (95:5 by volume) as eluent. the pure fractions are collected and the eluent
is evaporated. The residue is crystallized from 2,2’ -~ oxyblspropane The product is
filtered off and dried, yielding 1.8 parts of cis - | - benzoyl - 4 - {4 - [2 - (2,4 -
kN dichlorophenyl).- 2 - (IH - 1,2,4 - triazol - 1 - ylmethyl) -1, 3 dloxolan -4 -
60 ylmethoxy]phenyllplperazme mp. 140.3°C. - 60



phenyl } pi perazi ne and 400 parts.of 4 - nethyl 2. - pentanone is heated
to-reflux and treated with activated charcoal. The latter is.filtered off
and the filtrate js cooled to about 30[err], Then there are added slowly

-29 parts of 2-propanol, 5 - saturated  wth gaseous hydrogen chlori de

and upon stirring the forned 5 hydrochloride salt is allowed to

crystallize (3 hours). It is filtered off and recrystallzedtvmcefrom G

2-propanol , yielding 38 parts: of cis - 1 - acetyl - [4 - [2 -(2, 4- .‘?

dichlorophenyl) - 2 - (IH- imdazol - | -- yIrrethyI-) - 1,3 - dioxolan - 4

-yl met hoxyl pheqyl | - piperazine di hydrocHi848%e; . afi. -219.3C. 10 - 31
EXAMPLE LXXI EXAMPLE LXVI 10 -Fol | owi ng t he.

procedure of Exanple ORI 6 USparg of fheth¥ifebiRfohyl 2A0HEE, 8.9@hets bferisapipr @pr i at e
starting materials t[he(Zol-Hmhipwghqmlb Randb|- ﬁmndmobslarylyeﬁtyl)l ll% 9éd- 12

-(4 - chlor ophe vl %‘6&%&?&5& ?astlrre el’lgugsl:ts l%wo ﬁf“ﬁéﬁ go'rli'h cargﬂdﬁgg) ! an

15 4 - yl me hyl 1 g is continued for 1 hour at room temperature. The
15 12 - (4 - bronophegii cphase?s sep':(rdtHi dried, fiitatexzald eva; bratedmi:mz sidpk s trituat@l -

di oxolan - 4 - vyl rretl Imlx h‘yb“a'[' enfapons Jﬁve déf pﬁé éﬂpfn i
. ff
(I'H - imdazol g or s?aﬂ?ig ,Jn)f Ez%ﬂéf :f 3{ r?;ép;ta?rts otflczs -1-14 - [a2n- 10

yl met hyl | met hanesul feRatdshl henyl) imidazol0- thiy1p - o phatigxolan -- 42- -

(IH -: imidazol - ' lylmethoxyiphényll)- 4 &r}@ylsulfonyl)plpt?&"m Immh&aifﬁte wp.-113Crret hy| |
rrethanes.u‘lfonate;- [2 - (2 - (IH - gg }, yIrrethyI) 2 - (4°-

met hyl phe_n)’! ) - 1,3 - Cboﬁ&ﬁh the pré’ceddfé I- Lmt @ﬂﬁﬂ@qﬁﬂﬁl@ﬁt&moﬁﬂﬁio{ 2- (2
- (I H- imdazml - the apprope %;\ng Haterfials- thenehdm prepard!: - et hyl phenyl) 2515
1 3 - dioxolan - 4 - 1h fH [ H% Eg} [B‘ﬁ -2 -(1H - imidazol- -1 -ylmethyl) '

25 EXAMPLE LXXI | Fol Jséﬁm T PrBURIPEeTy ‘i‘yém‘ft\'/‘s&ﬁ%f‘ydg‘?"”"é"qb“u"val ent

amounts of the approprlcat.elst{ar.t[nngzﬁrataéhlc&bﬂ;enilhezf -of1iHowt ng -cwiagmbunds: of

formula | -are 2¢illyl abed: - dioxolan 4 -4 F2.-ylpzthoxHipdes Hen 4= 2-20
(IH inidazol- 1.- ﬁ%ny‘:vfl}ylsulﬁ_ongl)plperazme monohydra[-tggdnrg? %H [2) yF)= _

yl met hoxyl - N -.ethyl benzenam ne; 4 - E];&M(:ﬂgtxbnprmphenyl) : 2 (1H -

I m dazol -1 - vyl rret hyl )Durihg3-honﬂ1, gaxcduamlranéhsb bivelithroxgh a—stmre(Nnutture of 5 parts
et hyl benzenani n N Ofc *%b)/{olan -(2 2 §‘§T4Hh€n3él)perzct1§e - mm ' '1 et 8 -2
-(3 - nethyl phe eflu mperatu §he re e is € apor&?gm @ ﬁi@@m ne; 23
35 N - ethyl- 4- - totumn-chrérhdtbgraphy iobér aao el-usm ga muy: h om ane

met hoxyphenyl ) - 1, 3nllethd10b£8é15atg volume)l ﬂd tal f @wamn’ggoﬂ d thg
- di chl or ophenyl % - gelue E‘%Wra o1ly pes ‘ézﬁ prystaijze 7 E{‘ea“

0 tro ther ct dne i

di oxolan - .4 -7yl nﬁetfn H cmoefﬂn z -1 ylmeth )= 13- - [2"0

- (3 - chI or ophenyl )dlexolhn-- Hﬂmethomy]pi&nyl] - ll pi e mp. 14634°C.. 40

di oxol an - 4 - vyl net h an{ﬂyf ?éegis = [2] (24 h%h or% e“yl)oﬂhrrﬂ%enyl )
d 1 Iph
-2 - (I H - mf)fazo iper eethXAon%E% b of dx @lggﬁm jl@éqga?tz t? )l;)z;r?zeenl:eyls stirred
y| met hoxy] phenyl} bengiasn siiid entefshigiution. Then:thefel dré added Di62Epadts of sddium ldred hy | )
- 2 (3 - nethyl phenysgers;onﬂG% and qgrmgdqtmom tgmperatyre.is continued till gas-evolution has

Parts of bromoethane are added and the whole is stirred overnight
yl met hoxyl phenyl }par% ture Anoth arts ibr rﬁvethane are adde m tw separaii
{4 - [2- (IH z9im eac tim¥ <£1r5't1 2 al. THE b l)pour - 40
di oxol an - 4 - yl et oo Jep#at;n wid the ptbducftllwreﬂbedm@tndlddoromethane The extract.is -
_ washed with-water, dried, filtered and evaporated. The oily residue is purified by
column-chromatography over silica gel using 4'mixture of trichloromethane and
methanol: (95:5 by volume) as eluent. The pure fractions are collected and the -
‘45 eluent is evaporated. The oily residue is crystallized from 4 - methyl - 2 - 45

pentanone. The product is fi ltered off and dried, yielding 2.7 parts of cis -1 - {4 - :

? [2 24 - dlchlorophenyl) - (1H--- imidazol .- I - yimethyl) - 1,3 - dioxolan -

ylmethoxy]phenyl} - (2 ethoxyethyl)plperazme mp 140—145 4°C

. . - EXAMPLE LXIX .
- f 50 : A mixture of 5 parts of cis - 1 - acetyl -4 - {4 - [2 (24 dlchlorophenyl) - 50
- 2- (IH - lmldazol - 1= ylmethyl) - 13 - “dioxolan - . 4 - ‘ylmethoxy] -
phe l{l}plperazme, | part of lithium aluminium. ‘hydride and- 90 parts of
. tetrahydrofuran is stirred for one week at room temperature. The reaction mixture
is decomposed by the successive additions of 1- ﬁart of water, 1.50 parts of a sodium '

" 55 hydroxide solution 509, and 3 parts of water. The precipitate is filtered off and the 55
filtrate is evaporated. The residue is -.converted into. the. ethanedioate salt in
ethanol. The salt is filtered off and dried, yielding 3.7 parts (56%) of cis -1 - {4 -

[2 -(24 - dlchlorophenyl) -2 -(IH - imidazol: - 1 - ylmethyl) - 1,3 - dioxolan -
ylmethoxy]phenyl} - ethylplperazme ethanedloate mp. 169 7°C.

60 - . EXAMPLE LXX | 60
' A mixture of 60 parts of cis .- 1 -acetyl -4 - {4 - [2 (2 4 dlchlorophenyl)



N-[4-2- (2,4 - dichlorophenyl) - 2 - (1 H- 1,2,4 - triazol - | -

ylmethyl) - 1,3 - dioxolan - 4 - ylnethoxyl phenyl]acetam de; 50 1
+12 --(3-=- chlorophenyl) - 4- - [4 - (1 -pyrrolidinyl)phenoxynethyl]l - 1,3
- 50 dioxolan - 2 - ylnmethyl] - IH- imdazole I - 2- (4 - bronophenyl) -4
- K4 - (1- piperidinyl)phenoxymethyll - 1,3 - dioxolan = 2 --ylnmethyl] - IH
-{ |y dazole;. 1- 12 - (3 - nmethylphenyl) -4 - [4 -(1 -

p ﬁfoIidinyI)phenoxynethyI] - 1,3 - 55 di oxoban - 2 =yl methyl] - 1H
i"dazole ' .1 - 12°- (4 -nethoxyphenyl) -

4- 142 (1 - piperidinyl)phenoxyre0hsdd] 1,3 - dioxolan 2 - ylrgshyll - IH -

i m dazol & - (hH-- YRidazol 2. 1 -- yKHGIH Q" @, heray), 5.4 ]
pyrrol i diphydy }pilpemﬁrlxqa/zdmt drt);vofe%p\)fnethygl- ox nﬂlﬁatl:one hea‘%aethogﬂ:)('] - IH- 1,24 -

tri azol e;an@greated with act @rcoal, 'Qhe4lat.terds kdred off laeh )f' ltratelis[ 4 - I -

p| peki di & Then_there ‘ar lowly 29 ﬁq‘%ﬁ 2'P panch| et h - I H
23 @‘E?;E% R g iﬁz‘“"fﬁ’a ;'2 a:m@r""nﬁ""" afi‘& 3% i dazol

- yI rret hybqrystallizpthmced"rcmxbbmpanol :eld1 |38parksat yi} phenaydt lncar.g al i ne;
1,594, 85% -(2,4.- dichlorophenyl) - 2 - (1H --lmldazol -1 yln 1%- -1 314d|oxo[a2 ~ (1H - i m dazol
.- tﬂmfl}‘oxy]pfe“y"( piverggine;ihydioshiofide: mpy219. *Cdi oxol an - 4 -

yl machoxyI phenyl ] m)rphol i ne;EXAMPIE LXX{2 - (I H - i mdazol .- | yl met hyl) -

2 - durePfgxampéh XXXV Eand usidg equi Nnratahlomyé henyl?m)r phol i ne.
and 5 tﬂm apg?ég a{i&yﬂ‘%‘? matesaly, the following - Bhang f)’“a‘%‘ are| gt ? 1,2,4--triazol
-1 -yl néthy ) 4-- chfordphényt) -3 QxR -Afidnzoft - 1 - )ﬁnﬂmyhmi}ﬁl IH"&BML' mor phol i ne’ WHAT
VE QBAI M4I Simct 1] meth emﬂe haV| ng. t he general formul a: wher ei n:

10 Qis g. ﬁ’ge’f;ﬁp at (O -Apidpzel 5 pbi@mhyl)grléuﬂmplanonal |y substituted
with from T o éaf%ﬂmurﬁlﬁu@ﬁch &mﬁ.?ﬁ”%”tdé&oﬁﬁy represent a

_ haI ogen at-ogmetayllmﬂ&nesa te; or-. | ower- al koXy gro 5 I's selected
fr 2,6 - dlchlorophenyl) - 2 - (IH. - lmldazol -1 = ylmethyl) - 1,3- 15@) an

i sot hi ocféﬁﬁ'b ﬂ . #@eth’ﬂ%‘;&“m m&ﬁ joqlpeﬂg,; hg%% fpgmul a [err] R2

wher ei n [d&ik[z n(f;me.ma 11 . S ro en or 'a | ower al kyI
'gro ( ojfmt )El)fl)r-(’m-l c&loro -2 - methylphenyl) -

%[e 8] V\ﬂ%’ﬂﬁ“n & Ylgg‘g @egranasulignaley vy j s an. 0 -at om or -an NHsgroup mis
' the integer 0 or 1, and [ er EkAMPIE: bxﬁﬁogen atom “a | ower al kyl, mono- or

di hal o(1 oweFoliuiwingl the procqanerf [Exgniel [V adiusiag equivaleaLdisdunds of &d Wi 't h | or:2
subst i tuémfgp‘gﬂfﬁ E‘H“'é&éh‘tqfﬁlﬁeﬁerfdm@ gycamppuils: of formusr berertilla hal ogen atom a

b OVV@G al i?ye'pﬂ3 i2!.omer clﬂ!njﬁ}fl{egfly @ Oy - %\faﬂo(ijedl %ﬁnethyl) - 13 - 30
dnoxolan 4 ylmethoxy] -N - ethylbenzenamme
T4 - [2- (4 bromophenyl) -2-(IH - lmldazol --l - ylmethyl) - -1,3.-
.dloxolan y]methoxy] - N - ethylbenzenamine;
N - ethyl -4 .-12 -(1H - imidazol - I -ylmethyl) 2 - (3 methylphenyl) -
35 1,3.- dioxolan - 4 - ylmethoxylbenzenamine; © - 35

- N:- ~ethyl - 4- [2--(1H - imidazol:- 1 ylmethyl) 2 - 4-
methoxyphenyl) < 1,3 - dioxolan - 4 - ylmethoxy]benzenamme L
-[2-Q24 - dlchlorophenyl) 2.~ (H -:1,2,4 --triazol - l - ylmethyl) -
1 3 dloxolan 4 - ylmethoxyl - N ethylbenzenamme
40 N-{4-1[2- (3 - chlorophenyl) - 2 - (lH --lmldazol -1- ylmethyl) -1, 3-- - 40
dloxolan - 4 - ylmethoxylphenyllacetamide. .- .
-{4 - [2 - (4 - bromophenyl) -2 - (IH - 1m1dazol =1 - ylmethyl) -1, 3 -
dloxolan 4 - ylmethoxy]phenyl}benzamlde '
. ethyl{4 - [2 - (1H -imidazol - I+ ylmethyl) 2 (3 methylphenyl) -1 3 -
45 dloxolan 4 - ylmethoxy]phenyllcarbamate : 45
-{4 -[2 - (1H - imidazol -1 -y,lmethyl) 2--(4 - methoxyphenyl) -1.3 - )
dloxolan 4 ylmethoxy] henyl} .- 4:%:fluorobenzamide; : St
-{4-2- (2,4 - dichlorophenyly «2 <(1H - 1,24 - triazol - 1 - ylmethyl) -
L3 - dloxolan -4 - ylmethoxy]phenyl}acetamlde

50 1 -{2 -'(3 - chlorophenyl) -4 -4 - (F -pyrrohdmyl)phenoxymethyl] - l 3 - 50 .
: dloxolan -2 - ylmethy? -.1H - imidazole;"... . . *
1 -{2:- (4 - bromophenyl) - 4 - [4 - (1 -plpendmyl)phenoxymethyl] - l 3 -
dloxolan - 2 - yimethyl] lr- 1H - imiddzole;, '

henyl) -4 -[4 - (l - yrrohdmyl)phenoxymethyl] - l 3 -

1 - {2-<(3 - methyl
55 dloxolan -2 - ylmethylr- 1H - imidazole; . 55
C1-2-(4- methoxyphenyl) -4 - [4- (1- plperldmyl)phenoxymethyl] -
1.3 - dioxolan - 2 - ylmethyl] - 1H - imidazole;
-1 -1{2 - (2,4 - dichlorophenyl) - 4.4 - (I : pyrrohdmyl)phenoxymethyl]--
1 3 ~dioxolan - 2 - ylmethyl} :- 1H - 1424 - triazole;
60 1 - {2 - (24 - dichlorophenyl) - 4 -4 - (1 - plpendmyl)phenoxymethyl] - 60
1,3 - dioxolan - 2 - ylmethyl} - 1H - l ,2,4 - triazole; -

4 - {4 - [2 - (3 - chlorophenyl). "2 - (1H - lmldazol - l - ylmethyl) -1,3-
dioxolan - 4 - ylmethoxy]phenyl]morphohne _ o
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when X is S, then Yis NHand mis 1, and ii) when Yis 0 and mis
ert] .iis other than a hydrogen atom and d) a group of the formula

rein Zis a direct bond, [err], O or N-[err], wherein [err] is a -
en atom a lower alkyl, hydroxy (lower alkyl), (lower alkyloxy) lo g
| ower al kanoyl, ‘1 ower al kyl sul fonyl, phenyl net hyl sul fonyl, | ower 2%55
ar bonyl, | ower al kyl oxycarbonyl nmet hyl, phenoxycarbonyl,

il " gmono- or di (lower 35  af kgulghg ani nocar bonyl , 13

hi oxomet hyl .. ( foder tar KH ’{;y{f'm?rl}rdxf;w : 2pHényretiyiphsidhy et hyl
or a benzoy!"“gh QU ot {191 2ifiazol b L Yiietee) - 1 -ImeRoxgoretiist | suent s
each i ndepenibasiat y 4nepmeteiyishentinprphaligand at om a [ ower” al Kyl or
al kyl 0¥y gr ‘i‘ib’ - ﬁJIZR( 4 - iq}z}m esd) o ofhtor 1.24 nitiiazel gk oyimethyh ovi ded s
140 when R'Ps 4iP10fag. - 4 neipegtoxylpigpyiigorpholine
"jA conpound as WHATWE coamasm | wherein Qis a CHgroup and Ris a
iden at om 1, 59X c@Bgound having the general formula: -~ 334 - 14 -12
{1-"imdazol - 1 - ylnethyl) -NZ-- (3 - methyl phenyl) - 1,3 - dioxol an
: lyl met hoxyl phenyl | nor phol i f&7§4 - 14 - [2 - (IH - imdazol - | -
Hyl) - 2 - (4 - nethoxyphe?mj} - 1,3 - dioxolan - 4 -
‘Hokxyl phenyl I mor phol i ne; and Ar 4 -14 - [2 - (2,4 -

rophenyl) - 2 - (1H - 1,2, 4 ‘@pfazol - J— yimethyl) - 5 1,3 -
ian - 4 - yl met hoxyl phenyl | rmrplhaﬁitmi.-o : CLAIMIS. - 1. A
nd having the general forrmula: [err] Ar ' wher ei n:
10 Q.ijs a CH group or .an N atom Ar is a phenyl gPoup optionally
substijtuted Wth ¥ % oG 3roiphsth N'GRkS Whi ch each independently may 10
represent a hal ogen alr@yB pheny) @b o ?:ﬁnyﬁsstilﬁmitm&ﬂwoﬁsruem?acnés?evmch Als
sel ected from each independently may represent a halogen atom, a lower alkyl or lower alkoxy 15 a)
an i sot hi ocquatoﬁ;@ggctéaﬁg:S; b) an amino group of the fornula [err] -N -

h

"R2 wherein [efr] ‘areg Sakhhiottans t1y_@_ydrogen atomor a lower alkyl!3
group; 20 C) &) @i anijho Qrouphe thdfobhia =
20 wherein Xis an 0O or S atom Y is an 0 atomor an NH group, mis the
integer O or I, and [err] is a hydrogen -aty‘ﬁv a |lower alkyl, nono- or
di hal.o(l ower al kyl) or phenyl —N )
\
R,
wherein R, and R, are each independently a hydrogen atom or a lower alkyl group;
20 c) a group of the formula ' ' 20
K ¥

I
—NH~—C—(Y).—R;

wherein X is an 0 or S atom, Y is an O atom or an NH group, m is the integer O or 1,
and R, is a hydrogen atom, a lower alkyl, mono- or dihalo(lower alkyl) or phenyl
group optionally substituted with 1 or 2 substituents which each independently may
25 r;present a halogen atom, a lower alkyl or lower alkyloxy group, provided 25
that: '
i) when X is S, then Y is NH and m is 1, and
i) when Y is 0 and m is 1, then R, is other than a hydrogen atom; and
d) a group of the formula . '

e

30 - G 30

wherein Z is a direct bond, CH,, O or N—R,, wherein R, is a hydrogen atom, a
lower alkyl, hydroxy (lower alkyl), (lower alkyloxy) lower alkyl, lower alkanoyl,
lower alkylsulfonyl, phenylmethylsulfonyl, lower alkoxycarbonyl, lower
alkyloxycarbonylmethyl, phenoxycarbonyl, aminocarbonyl, mono- or di(lower
35 alkyl) aminocarbonyl, aminocarbonylmethyl, (lower alkyl)aminocarbonylmethyl, 35
(lower alkyl) aminothioxomethyl, (lower alkylthio)thioxomethyl, phenyl or
phenylmethyl group or a benzoyl group optionally substituted with 1 or 2
substituents which each independently may represent a halogen atom, a lower alkyl
or lower alkyloxy group, amf R is a hydrogen atom or a nitro group, provided that
40 when R is nitro. then A is amino. 40
2. A compound as claimed in claim { wherein Q is a CH group and R is a
hydrogen atom. .




group optionally substituted with I or 2 substituents which each

| ndependently may 25 represent a hal ogen atom a |ower al kyl or |ower

al kyl oxy group, provided 25 that: i) when X is Sthen Y is NHand mis 1,
and ii) when Yis O and mis 1, then [err] is other_than a hydrogen atom
and d) a group of:-the fornmula 30

30 wherein Z is a direct _bond [err], O.or N[err], Mllm H
hydrogen atom a |l ower al kyl, hydroxy (1 ower al kyI) ﬁmnmu J“ﬂl | o

al kyl, lower alkanoyl, lower alkylsulfonyl, phenylnetHyl $ulfonyl % | owen
al koxycar bonyl , 3l ower al kyI oxycar bonyl et hyﬂ948.‘p9henoxycar bonyl , o33
am nocar'bonyl , TTO=

TRYT nogafo .
am nocar bonyl net hyl ,dlo(xﬁlg GJV\@J{L,) lm'damfi h< in}'ﬂ?@t bb @éthflrhev\g) a13kyl )
am not hi oxonet hyl, (1| owen4 atzkydmhu daholoxomkty 1) - ph@qymemoxyph@ulyl mdt-hyl
group or a benzoyl glmalpnoﬁ -ndm h tyymp V\zub stiguents
whi ch each i ndebendgny fy! N7 °e »&%}bhﬁé - g W oor S
| ower al kyl oxy group, an |s a y rog nitro group, prOV|ded
t hat 40 when R i s nWHAT WEﬂ@hAlﬂMlls—am no. . = -
40 2. A conpound as cl é1'ﬂ1§€|‘“?‘ﬁ‘“€lh&‘f‘?ﬁ‘Ihe\ﬁﬁlffaélf‘ﬂméﬂars a CH group and Ris a
hydr ogen atom . 34 : 1,594,859 .3. 1
Acetyl - 4 - [4 -[2 - (2,4 - dichMorpphenyl) - (IH- |mdazol I__- o
ylnethyl) - 1,3 - dioxolan- 4 -y thoxylphenyll . pi perazi ne. 4. 4 -.14 -
[2 - (2,4%- Dichlorophenyl) - 2 - _ dazol - 1- ylmethyl) - 1,3 - :
di oxolan - 4 - vyl rret hoxy] phenyl] - .1 l'i ne. 5. N--14 - [2 - (2,4 -
Di chl or ophenyi) - (IH, .- im dazoIL—quz=°%‘yI ) - 5 dioxolan - 4 -
yl met hoxy] phenyl ] - for mam' de 6. 4 - [4 - [2 - (2Mz- dichl orophenyl) - 2 -

(r H - |mdazo}0 | wherdl.mEthYl) --1,3 - dioxolan - 4 -yl met hoxyl phenyl | o
N - nethyl - - plper ;sw@ﬁ r;h(ipato;, Et hyl 4 -4 - [2 - (2,4 -

di chl or ophen.yl ) - 2 - apheﬂ}'l@ﬁmpbptionhllysuﬂﬁtuted withl fromt hgl3)substitheds which
dioxolan - 4 - vyl rret?gg fme#mly may teprqsens érhalppereatem.adaysrally! or lowerjatkogy -
Methyl 4 2[4 -,{2 -% flétd ghl orophenyl - 2- (IH - imdazol - I - . 15
yl met hyl) - 1,3~ di OXGl ah isothibcyano@EOXKEbENy| ] - | -

I

pi perazi necar boxyl ate %) aﬁlammOIgrOupalfehqformulﬂ - 14 - [2 - (2,4 -
1)
I

di chl orophenyl)- - 2 - (I H - imdazol - I *I met hy - 1,3 - dioxolan - 4
-yl met hoxyl - phenyl] pi perazine 15 }}’Os - =14 - [2 - (2,4 -

di chl orophenyl) - 2 - (IH- 1,2,4 t.riazol—N I - 15 ylnethyl) - 1,3 -

di oxol an - 4 - ylmet hoxyl phenyl| - (1. thyl -.ethyl)piperazine. 11.

A st er eocheni cally isoneric f or m of a corrpoun 2as clainmed in any one:of -

claims 3:t0o 8. 20 wherein R, &nd R, ArcRBaNindRpEdAtGA by dropnGeiN etalléveralkd gasig] t i on

salt of a conpo¥hd as. c)age@poif dhenflodniln any one of the preceding clainms. 20
13. A process for ‘preparing a corrpound havi Qg t he general forrrul a: [_err]

—NH—C—(Y)

wherein X is an 0 or S atom, Y is an 0 atom or an NH group, m is the integer O or 1,
and R, is a hydrogen atom, a lower alkyl, mono- or dihalo(lower alkyl) or phenyl
group optlonally substltuted with 1 or 2 substituents which each independently may

25 represent a halogen atom a lower alkyl or lower alkyloxy group, prov1ded 25
-~ - that:. _
. |)whenX1sSthenYlsNHandmlsland e T
R if) when Y is 0 and m is 1, then R, |s other than a hydrogen atom and

_ d) a group of the formula T |
s 30 - =N } : ' .30

wherein Z is a dlrect bond CH,, O or N——R., wherem R, is a hydrogen atom, a
lower alkyl, hydroxy (lower alkyl), (lower alkyloxy) lower alkyl, lower alkanoyl _
lower kylsulfonyl phenylmethylsuifonyl,”: lower alkoxycarbonyl lower:

S alkyloxycarbonylmethyl henoxycarbonyl, aminocarbonyl, mono- "or di(lower

35 alkyl) aminocarbonyl, aminocarbonylmethyl, (lower alkyl)amlnocarbonylmethyl : 35
(lower alkyl) ‘aminothioxomethyl, . (lower alkylthlo)thxoxomethyl phenyl or
phenylmethyl group or a benzoyl group optionally substituted with 1 or 2
substituents which each independently may represent a halogen atom, a lower alkyl
or lower alkyloxy group, and R is a hydrogen atom or a nitro group, provided that _

40 when R is nitro, then A is amino. 40

2. A compound as claimed in claim 1 wherein Q is'a CH group and R is a

hydrogen atom. o



or a pharmaceutically acceptable acid addition salts or stereochemcally

I sonmeric 25 fornms thereof, wherein Q Ar, A and R are as defined in
claim 1, which process 25 conprises_i) reacting a conpound of the
forrrul a wherein D is [err] 30 wherein Q and Ar are as defined in claim

reactive ester residue, with a 30 conpound of the formla
-e| n Aﬂ!ﬁﬂjimuw'ﬂimmm the formula (b) as defined in claim1, a radical
-. Ihe fo ned in claim| wherein*R3 i's other than hydrogen
\ben mis 1, or 35 a*radical of the fornula (d)as defined in claiml
whektein r_frr is other than hyich9é859- | ower al kyl in: order tQ} prepare a
conpound of 3theAEa iy a .p -9 .

t he reactYIWYB mj dmg{ued[mgxf é'ﬁgg%%h"é’?%pémgﬁ I":r';'llt(1 lenlg procedures, in a
suitabl e reé&‘tx - JT | Pre,hesxbl veﬂ(lH armddaz.txe-nl f Amedhy) A conpound (1 -a)

i s. as am Nosrdigaly ¢ ?2'4_ 1 %?ﬁ;gf LAt az t lon& ?f [er[g and [err]
is a hydﬂdgednomtaomorylauathu h pr per yY meth cal sing in the
foregoing, p t Ror(2.4 - lmrbphEnyl) 2 (leI)mimedsler n- §ilkethayino, or

- pi per azi nyl & '4r' L“rf ichgm'g‘ %{eq mq‘ral&nxan&ieappr opriate
protl@cti rygqegrygug P djbj{b]@.l’.d r’ hﬁ?.-t PAC i dzﬁ’: c‘g_a ‘ﬂﬂ tEl'r m nI%tr ng by

cl assi cal rr&aMsthyt he Ipr—dﬂeca214ngdrgulmuplsen |r.om. E:.us,z ?pl_ned corrpounds of
t he forrrﬁt"}fg' 11;31 jé xolan - Yzlmetho éetprlmeiz ecachoxylaty. preparing a
conpound | ofyihdiRyy orgrﬂ'dﬁ,x{“é,[ I v%.é ° %“%FP Aol e idgfiched froma conpound
of tthe formg a:‘zs15l (l4-aE2I 2y { 5 ﬂorm&r,epprr ng is

I sot hi oc d3ar tdigrglan r-or'h -amlmequytphenyllr ) 4pr qpar imeg¢hyR- conpound of t he
formul a V\}m‘é e‘ffﬁi W pgglxeelcdgrfrd red bg ound (1-b) with
amoni uncidighs 3 to shyd}&oxr L pmericTom o 2 ispm °“8§\95e 1"" rq) %reparing a
compdund ofl WephasmmhacallQQC%eetabll]e dcld- aljditivlh egari oF @cdnﬁpoahp\re debhned and X is

0 when [ gpi ’};g&éﬁﬁfg’

ot ngg'atl n&ﬁa conpound of the fornula
(1-a-1" wi thoan appro A *SOmpotridagre R serem demilar er k] (1) 25
wherern Xis 0 or S ip- approprrate T eacti on-inert- soI vent, :
25 or v) preparirng a@ound of the forrrula o . - *

1
CH. ) Ar

. .,\. . . . R ) .
L—L_CH&;O&A . -

R
o or a pharmaceutically acceptable acid addifion salts or stereochemlcally isomeric S
25 forms thereof, wherein Q, Ar, A and R are as defined in claim 1 which process 25
comprxses 1) reactlng a compound of the formula
' D—CH~W "m)
wherein D is
ov'
H W | :
30 wherem Q and Ar are as defmed in clalm 1 and W isa reactrve ester resrdue wrth a : 30 ‘/ :

_ compound of the formula

. rj._........

*@(

, wherem A,is a radlcal ,of, the formula (b) as defined in clalm l a radlcal of the".'
o formula (c) as.defined in claim 1 wherein Ry is other-than hydrogen when m is 1, or’
35 a.radical of the formula (d)-as defined in clarm 1 wherein R, is other than hydroxy-- '
: lower alkyl in- order to: prepare a compound of the formula L ¥

Qe

- (I-a)-



36. 1,594,859 [err] (l-e) by acylating,

using known acyl ating procedures, a conpound of the fornula (1-a-1") wth

an appropriate acylating reagent ar_vi) preparing-a-conpoundof—the
formula x 5 wherein D is as above defrned and [err] is a hydr ogen atom

or a lower alkyl "group, by 5 heating a 'conpound of tThe Tormula (I-a-2)

with a conpound of the formula [err] (V) wherein X i d that
when [err] is a hydrogen atom then X is 0, in an apﬂlﬁmmuﬂ"lﬂlmu 6
inert solvent, 10 or vii) preparing a conpound of thetfdrm¥ as

10 [err] (t -gqiwherein Dis as above defide*88d R4’ is a |ower alkyl 35
hydroxy (I ower al kylg, réaawbeﬂ,glsxﬂr@zrxmy@%u AE{? {ilating PR A DAL IRANY |

(1 ower al kyl am noc adeixtio tordahic @6lvenk, c@ﬁpw@d (1ayis ah kitinakadigl a
conpound of the for mﬂéi( llla ﬁl)% eqiry At hmst 1056 of Ry fir i atlydrosercmomeorem er of

the fornula [err] pinyhy %’gw Eﬁp‘ﬂf gﬁ,’lg E“lw;ﬁ
standard N-al kyl atl ryg,ppji,ggeg &ang g}su 0 avdid y’ ﬂaﬁn #by 3

hydr oxyet hyl radi cal clashenlmm,thorppcn s givagys fainsthebmlsoibtaaledeoinwwsha”the
reaction of (1-a-2) fameylecoxi r ane.. when R .i-n forrrula (l-g) represents a
primary gr secondary |ower  al'kyl- gr oug.c_o,r ) phenyl met hyl group the
conpounds nay al so be prepared from corrpoun - 20 and an appropriate
al dehyde .or ketone according to a reductive afi. hau OR’ react i on; or

al ternatively conpounds of formula (I-g) V\/rQB{-B) n [eri]: represents a (I ower
al kyl) ami nocar bonyl met hyl - radi cal may al so be pr epar ed fromthe

correspondi ng 2 conpqynds (I -9) V\/ge&frg@_ : 10
al kyl oxycar bonyl'net hyl by the reaction &_J/atter with an
appropri-ate | ower al kanami ne. by known: pr ocedur es of preparing am des-
starting fromesters, or viii). pr eparr né {:orrpound -of repgeetifelynul a [err]
(1-h) 30.  wherein 01Hlsréasmzlabo Aﬁ[e‘?l 2 {aerr] is a lower al kanoyl

| ower al kyl sul fonyl, 3(5) ﬁﬁ ngyT Iﬁ’yT‘ ! ‘Wu | ower al koxycar bonyl ,
phenoxycar bonyl , am nocarbonyl, nono- 2L di( r al kyl ) am nocar bonyI
benzoyl or- substrtut ed benzoyl group by %9@ ‘%D‘n‘pound (1-a-2)- vvrth an
appropriate acyl ating reagent follow ng st z&nﬂard N—acyl atl ng procedures
and, if desired, reducing_the conpounds of

1, 594, 859 e wherein D is as above defined from a compgqndqurtm_ﬁoam(lg h) wher ei n R4
is a |lower al kanoyl group with an appropfi-ate reducr ng - agent to obtain a
correspondi ng conpound of fornula (I-gjcH v‘- 4" is a |lower alkyl group
whi ch is unbranthed at the carbon atom .or ¥X) preparing a L 15

(t-a-l')

by standard :methods_for | preparmg lsothlocyanates startmg from ammes, r m)
“ preparmg a compound of the formula o : '

D Cl’! -O-< A‘—‘:VE‘-C-NH

(l-c)

wherem D is- as above defined by reactmg compound (I- b) with . ammomum'
20 hydroxrde in & sultable solvent or (1v) preparmg a compound of" the formula R 20

. D-CHZ'O@-NH.C-VH.RB‘ . .

_. (t-d) :

LT

wherem D is above defined and X is 0 when R isa hydrogen atom by heating a
compound of the formula (I-a-1 ') with an appropnate compound of the formula

avy -

25 wherem X is 0 or S,’in an approprlate reactnon-mert solvent o ' 25
or'v) preparmg a compound of the formula "



compound of the formula S 5 [err] (I-i) wherein D
is as above defined, by reacting conpound (1-a-2) wth carbon disulfide and
. ropriate. an
appropriate solvent, or x) preparing conmpounds of formula (1) wherein A has
the formula (d) as ' inclaiml wherein Zis [err]" and"[err] is a

e
[ower a“mm!ﬂ m ower al kyl group by.al kylating the correspondi ng
dr oxy ', ﬁﬂm”Hmstl tuted 10 conpounds using known 0-al kyl ati ng
cedures dnd i # desifed, preparing pharmaceutically accept.abl e acid

addbti on salts and stereochen G¥8%oneric forns .thereof. 14.:A process as
claimed in claim13 wherein in altegpative (i) the reactive ester 15
resi due Wis a halide, ( hyl saiRf onyil oxy or 4- net hyl phenyl suf onyl oxy group.
15 15. A process as cl ageﬁ%'&'ﬁ’@}éﬁi'%"fén& cl ai'm-14 wherein the
0-al kyl ation reaction is carried out in the presence of an appropriate base
at el evated tenperatures. 16.(1._‘- process- as claifmed in claim13 wherein in
alternative (ii) the 20 - I sot hi ocyanate is prepared by the reaction of
conpounchy@dyldtimg, Jusith kibwaAEYIRRg procedafbs G combéund of théifokhifla @rae®ence of N, N-
met hanetvathraappiyosriatcacylhtideoxaemnorad preparingarcpupevad oflthe fofmpaocess as cl ai ned
in claim13 wherein in alternative (vii) the reaction of conpound (I-a-2)
~wWith oxirane is carried out by.Qu [ t he oxirane through a 25

heated sol ution of (I-abH,re @: it I-m-z.&rsgani c solvent. .

25 18. A process as clained i 7= & 13 whérein in alternative (vii). the
reductive amination of compoypng (1l-a-2) with the al dehyde or ketone is
carried out bé hydrogenating a m xture of the reactants in a reaction-inert

il

ani ¢ srejeRyis as phpve defingd isa hyfirogen aterm prapweratkykesounl Byst  and
g:)grgi)fil%f}zt%ngbaa%d@mﬁ;& thg?o%iﬁ'%@r%&%&?“ °%F%1g%ﬂlgi??scl ginm ig wher ei n

in alternative (viii) the agl™Ndgux 30 reaction is carried out' by
reacting conpound (1-a-2) with an acyl halide derived fromthe
correspondi ng carboxylic or sul {8hic acid. 20. A'process as clained in
cl ai m 13vhehar Rig0 r's, Blovi@Ed bt when RY sl RyditB& b Ghét oyp to be introduced
i s a | ovapproptidte nenytion iberhzabyeht, Or §ubs}%yi %t eé @’enz%ksog{noaﬂp, 35 t he
acylOat i o1 Vikbererarig 2jcgmeeyndiof thedarmulsy t he reaction of conpound fal-a-2) with
the 35 corresponding acid or the anhydride thereof. 21." A process aS$
clainmed in claim13 whergidy i_@g/a% @;_Lv,e (viii) when the acyl group to be
introduced is a |ower alKkyl éar [ phenoxycar bonyl group, the acylation
reaction is carried out by the reaction -of conpound (1-a-2) with an 40
appropriate di (Il ower al kyl) carkieglate or di phenyl carbonate as an acyl ating
agent. - 40 22. Ahgvr g_cfes; as cl -aiF rfedalis;;él(él aim 13 ngelr einin alternative
Viii) tHEsTenRamasanaye delined apd Rais @ lowey alkylhy r glkyllower t hi um al uni ni um
hyor | e SO B sEp s B (e AT [ L
y h thyl u,%n ompou .or?T; -_% y
14 15 [ 2 appfopridhe readineeivster 6 Mﬁl)law 2, whereig W and R’ are ad 480020l 5 | -
yl met hy| defingd f3llowigg sianglaedrN-alkylatingyirowtiimes wf.piteny| } - 45 pi perazi ne which
conpri se %,- ormyladl-g) ‘s(a%hylﬂm-"‘y"ﬂ‘l displd Fgmpoupds may pisp bg i dazol - | -
tdi e? the’ rgaction of (I-a-2) ml}; oxirane. Or “ﬁzn . .

yI et hyl R AinForml @ hlepiasentsd prinkly By b P loWer g kiogiat £ Wi th |
20 phenylmethyl group the compounds may also be prepared from compound (I-a-2) - 20
and tgn appropriate aldehyde or ketone according to a reductive amination
reaction; . S e e
or alternatively compounds of formula (I-g) wherein R, represents a (lower alkyl) . -
- aminocarbonylmethyl radical may also be prepared from the corresponding L
25 compounds (I-g) wherein R/ is lower alkyloxycarbonylmethyl by the reaction of 25

the latter with an appropriate lower alkanamine by known procedures of preparing - i

amides starting from esters, ' ; _ .

or viii) preparing a compound of the formula _ v

| Vant
D-CH, -0 "
o e

(1-h)

30 wherein D is as above defined and R, is.a lower alkanoyl, lower alkylsulfonyl, 30
phenylmethylsuifonyl, lower alkoxycarbonyl, phenoxycarbonyl, aminocarbonyl, :
mono- or di(lower alkyl)aminocarbonyl, benzoyl or. substituted benzoyl group by
acylating compound (I-a-2) with an: apfpr'op;l_ate acylating reagent following
standard N-acylating procedures, and, if desired, reducing the compounds of



acetyl - 4 - (4 - hydroxyphenyl)pi perazine. 24. A process for preparing 4 -

14-[2-(24-dich|oropheny|)-2-(IH-50 i mdazol - I -
yl met hyl) -
conpriseé reacting 2 - (2,4 - dichl orophésgs) <2 - (IH -
ylnmethyl)- 1,3 - dioxolan - 4 - ylnethyl et hanesulfonate—wth—24—= 4

i) oL By AR 0ess o oreparino Nnﬁlﬂmﬂlfﬂlllllliﬂﬂlll

i m dazol - | - °

di oxol an - 4 - y4met hoxyl phenyl} r mam | 6esSL I eact
(2-(24-d|é§é|g*oroohenvl\-2-(IH-|m‘é9428é -I-vIrretth)-lS- 37
di oxol an - 4 - vyl et femylaljRyadwieter miid Hlolver dlkaﬁoﬁ@fod witR an @pﬂ?&ﬁﬁﬁ%@duﬁ:ﬁﬁ
preparing 4 - 14 - ng—ﬂt bzpm.a Tts’—moodlo off@‘mul a((I-g) wherein RlaBallower | -
ylnethyl) - 1,3 - é R efor ﬁ%{anﬁ% H W?N"“ #h9 ix) preparing a3g

1, 594, 859 pi per azi necar oxam . corrprl ses reacting | - 4 -
[2- (2,4 - dichlorophenyl) - 2- (1H d | - ylnmethyl)- 1j3 -

di oxol an - 4- ylsret hoxoxy] phenyl ] %Fﬁgp c+ss(wyaﬂaﬂpnet hane 27 A g
process for preparing ethyl 4. - _14 - - d| chl orophenyl)-2 - 5

(IH - imdazol - I - vyl rrethyl) - 1,3 - dIOX@Jﬁn - 4. - yI rrethoxy]phenyll I~

plpera2|necarboxyl

| met hoxy] phenyl ] pi P epprdpri
);;reparl ng rreth I 4 - ftlrmula( IZaS-de nz:ddn cla bhhamﬂm R.-an R;is & Qower a(kildxy)

4

a reacti.ng
- di chl okophenyl ) “&'em opn%tﬁag'g‘ 3 %ﬁ;ﬂ lfgﬁﬁ‘f I( f&&)e‘:lth?rbﬂ'? '315&9 d&n- 4-

d9 bf aﬁﬁa(l herdin W o fes f or

alk l Corr ond s hstltuted 10
i mdazol - 1 Y%-louny known %g éitm‘iﬁp s a 3( lu?gg ¥ parmg( 2 4
10 pi perazi necar boxylpﬁ ba@l ‘acce Qméb . dlto ter oche isomerfc forms

di chl orophenyl) - 2 4he@¢dﬂ- i m azo - l!)b m ra!ct EBBJ o>f<mot anm;r- -
r c%aa-p ‘M‘U@h t twe (IB¢ redetivpe ess.
]Yl met hoxy] pheny %pl pe%s ;ll 1592?a11d et yis on 1'4-mm ylpl?gna&*f B nyl ).
or preparing .l- pro essa% imed T ¢ or cl % 14 whergin’ e -a%%ox
2 - (IH- im dazol - réacuo lis. car MV\]E thh résencedbp)éﬁ opn{x e ‘base at ated
| met hox heny| ltem rqyemm ne i-C r| ses’ reac I ng .
é' chl or Oﬁhenyl g) y iso l:ﬁycyamal ré arclmrwdh}l:rl actlo ]—}vaZercm 1 alter ca on 2-0
yl met hyl et hanesu' f aRakige W the pregnﬁgegly met 14 efetlml{lg P nde) in
pi per azi rje 30. A pr(pmme for preparl ng CI s - |.
di chl or ophenyl ) ' 7. A -proce S|ap.|c1a1meg1ng:1a4m.13 svhq ggggialternatlve (%ii) ﬂstrdmytu)n ofl, 3 -

di oxolan - 4 - !5 rret Iﬁﬁg& usrcl;li (}91;' f ia-g)xi;a%?:ﬁta rie F&Tuc s

whi ch corrprl ses . react 180G\ précess ds4laimed!in clalmﬂ 3 t?'i}f ernatflve(vn) the reductive
pi perazinyl ] phenol V\natn ations of cqnipound d-a42) -widhi thia lalsielnydla eon efone is2carriddlddt by
1.2 4 - 'triazol - rog g&@mﬁ;ﬂe Ofthf l‘gctantsm Fieaftigprinert ogganic solvent, in the

: resenc priate ca
yl met hyl ] met hanggul f ONai®e A ptecess as clalmedx

13 and substanti all yrastldmes earribbuarby reacting. cotip @ai2p il Ralidé
clained in claim- 13@% ﬁ?ISqSBﬂﬁ‘Fin&IC oxylic h ld)re descrl bed wi t

T n m
reference to any Onegf'?)tl %ﬁmffl @Ll'(f ﬂenzoyﬁgﬁgﬁ?d
claiml1 whenevess pr emraeyiathm r@acﬂﬁtﬁﬁ@@@w@-ﬁut the react oduia (P-El!) ﬁ%ﬁh@
clains 13 to. 32. . corresponding acid or the anhydride thereof. . "
: S 21.'A process as claimed in claim 13 wherem in alternatlve (vm) when the acyl
group to- be introduced is a lower alkylcarbonyl or phenoxycarbonyl group, the
: acylation reaction is carried out by the reaction of compound (I-a-2) with an
40 appropnate di(lower alkyl)- carbonate or diphenyl carbonate as an acylating agent.
: : A process -as claimed in claim . I3 wherein in alternative (viii) the
_ compounds of formula (I-h) are reduced using lithium aluminium hydride as the
_reducing agent. -

23. A process for preparing 1 -acetyl -4 - {4 - [2 - (2,4 - - dichlorophienyl) -
45 2 - (IH - imidazol - 1 - ylmethyl - 1,3 - dloxolan -.4 - ylmethoxylphenyl} -
- piperazine which comprises reacting 2. (2,4 - dichlorophenyl) - 2 - (I1H -

lmtdazol - 1 - ylmethyl) - 1,3 - dioxolan -4 - - ylmethyl methanesulfonate with | -
acetyl -4-(4- hydroxyphenyl)plperazme -
o : 24, A process for preparing 4 - {4 - [2 - (2,4 - dichlorophenyl) - 2 - (IH -
50 . -_lmldazol - 1 - yimethyl) - 1,3 - dioxolan - 4 - 'ylmethoxylphenyl} - morpholine
" which comprises reacting 2 - (2,4 - dichlorophenyl) - 2 - (1H - imidazol - 1 -
ylmethyl) - -1,3 - dioxolan - 4 - ylmethyl methanesulfonate with 4 - 4 -
- morpholinyl) - phenol.

: 25. A process for preparing N - {4 - [2°- (2,4 dlchlorophen ) -2- (lH -

55" imidazol - | - ylmethyl) - 1,3 - dioxolan - 4 - ylmethoxy]pheny{ formamide
- which comprises reacting 4 - ©2- (2,4 - dichlorophenyl) -2 - (IH -imidazol - 1 -
ylmethyl) - 1,3 - dioxolan - 4 - ylmethoxylbenzamine w1th formic acid. -

"26. A process for preparing 4 - {4 - [2 (2,4 - dichlorophenyl) - 2 - (1H -
imidazol - 1 - yimethyl) - I 3 dioxolan - ylmethoxy]phenyl}N -methyl -1 -

Plieg s AP pibpRER 21 ne 2
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34. A conpound as claimed in claim1, other than those specifically clained

In any one of-clains 3 to 10, and as defined in any one of the specific
|PQ 35 A r‘nrmncl'rlnn for conmbatti ng-a fllnrulc or—a bacterium-whi ch

janprlses as an active i Agr edi ent  a- conpound as clained in any one of
J'Lc1 ainms-1- to 11 33 35 S or a pharnaceutlcally aceptabl e sal t
= eof aiﬂﬁl “Wm‘ia m 12 together with 35 an inert, diluent or
' gaé i er. NANT Chartered Patent -Agents 34 Cursitor Street,
. don, ECAA I PQ Printed for Her Majesty's Stationery Ofice; by the

Cou3si er Press, Leam ngton Spa, 1&99$9Published by The Patent Gﬁ¢ice 25

- Sout ham%&&aﬁm&%mdé%mn,comés | ateing T OO Whigh papies-may be obtai ned.
dichlorophenyl) = 2 - (1H - imidazol - I - ylmethyl) - 1,3 - dloxolan - 4 -
yimethoxylphenyl} piperazine with lsocyanatomethane
, 27. A process:for preparing ethyl 4 - {4 - [2 - (2,4 - dlchlorophenyl)-- 2 -

5 (1H - imidazol - 1 - ylmethyl) - 1,3 - dioxolan - 4 - ylmethoxylphenyl} 1
piperazinecarboxylate which comprises reacting l -4 - 12 - 24
dichlorophenyl) - 2 - (1H - imidazol - | - ylmethyl) - 1,3 - dloxolan -4
ylmethoxylphenyllpiperazine with ethyl carbonochloridate.

' 28. A process for preparing methyl 4 - {4 - [2 - (2,4 - dichlorophenyl -
10 (1H - imidazol - 1 - ylmethyl) - 1,3 - dioxolan - 4. ylmethoxy]phenyl]
' piperazinecarboxylate which comprlses reacting 1 - 4 - [2 (2,4
dichloroplienyl) - 2 - (1H":: imidazol~-1-- ylmethyl) - 1,3 - droxolan -4 - . .
ylmethoxy]phenyl}plperazme -with methyl carbonochloridate. ' t’
. : 29. A process for preparing -cis - 1 - ‘acetyl - 4 - 4-12- (24 - &
15 dlchlorophenyl) - 2'- (1H. - imidazol - 1 - yI - “methyl) - 1,3 - dioxoldn - 4 - 15
- ylmethoxy] - phenyl} piperazine “which - comprises . reacting. ‘2 < (2,4 - E
.'dlchlorophenyl) 2 - (1H - imidazal - | - ylmethyl) - 1,3 - dioxolan - 4 - ylmethyl
‘methariesulfonate with 1 - acetyl - 4 - - hydroxyphenyl) piperazine. -~ -
30. A process for preparing cis - 1 - {4 - [2 - (2 4 - dichlorophenyl) - 2 -
20 (IH - 1,2,4' - triazol - 1 - ylmethyl) - 1,3 - dloxolan - 4 - yimethoxy] - phenyl} - 20.
4 - (1- " methylethyl)piperazine - which comprises: reactmg 4 - [4- (I-
methylethyl) -: 1" - plperazmyl]phenol with cis - [2 - (2,4 - dichlorophenyl) - 2 -
(1H - 1,2,4 - triazol - "1 - ylmethyl) - 1,3 - d1oxolan -4 -
. ylmethyl]methanesulfonate _
25 31. ‘A process as claxmed in claim 13 and substannally as herembefore 25 t
described. E : '
- 32, -A process as clalmed in’ claim 13, and substantlally as herembefore C '
descrlbed with referénce to any one of the specific Examples. ' l
33. A compound -as claimed in clalm 1 whenever prepared by a process as
30 claimed in any one of -claims 13 to 32.- ' 30
) - 34. A compound as claimed in claim 1, other than those speclflcally claimed in | .
any one of-claims 3-to 10,-and as defined i in-any one of the specific Examples.
: 35. A composition for’ combatting a fungus or a'bacterium which comiprises as
. an active ingredient a'compound as claimed in any one of claims1-to 11,33 .0r.34, -
35 or a pharmaceutically acceptable: salt thereof as clalmed in clalm 12 together with 35
g an inert diluent or carrier. g
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