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Moreover, the compounds of the present invention exhibit anti-protozoal activity against
protozoa such as Trichomonas vaginalis.
In general, the compounds of the present invention exhibit a low level of toxicity.
Moreover, these compounds demonstrate good solubility in the stratum corneum. Since
60 dermatophyte (i.c., parasitic fungal) infections are usually localized in the dead tissue of the g0
stratum corneum, solublhty of anti-fungal agents in this tissue significantly enhances their
effectiveness.
In view of the aforementioned activities, the subject compounds are found to be useful
antimicrobials, having not only pharmaceutlcal but also agricultural and industrial applica-

65 tion. 65
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defi ned above. Conpounds of forrmula (11) may be prepared by a 50 variety
of reaction sequences, depending on the size of n.
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epoxidegf__f_g;_m.l_a(ljl\ with imdaz P his reaction is ﬂﬁnﬁ[aJ|\l%al'l'I6d
out using at |east one nole and preferabl y an excess of | m dazol e relative

t de. THwthisgggcti 'b Ple i) ‘Srﬁo ing af *bf
o vent or, ke A Jii?ﬁa "ZQ? g*g q:; D e
afera 9’

sol vent sucheigr @ﬂﬁame of arm; ﬁn&uva:ﬁetbpnltrl | e.
5 The tenber aztampb mmlmtl sigh as i drnfaondeshmhme ?cemmtnh t e

range ef-f ro%’ s?‘ [y a"%;g@ %@BW‘*P&%‘%S‘P&"[’WPP f"Eb@QF‘Ues of
formula (111)E ﬂ&ég orrﬁlﬁag B{nsﬂﬁ)’asrl bR or r%ﬁ& b4l YR Mﬁ
be pr epai(fd bl)tpz&edlﬁy‘a vatiyty © wwadnbwkﬁemﬁdsnmm hple ep@idadisbsil fkat i i on of

atermn o(e@‘,l (Y))1with, ff(reexgnplet Phby rfemtloek?ﬁieehy wa@n fewerr

1 f PR s\/)) th
[pactt on of WA h e +‘ ST ST shshy)) v

exanpl e, gn ﬂeactkmscl@nerﬁp@@meqlbﬂﬂw p. 867 (1962) I bid, 87 p. 1353 1965)
Anot her Peactlon schene for prepard?]‘% ? talg corrpounds of fornmula (¥la) is
shown in reaction schene B presente %e

15 Reaction Schenme B [err] 25 wherein Y is chloro or brorm In this

fo'ih%uld lé bﬂ

reaction,schene the hydrox onpoung of f mula (}I1a) repared by,

reductlo%&of t he corresﬁsﬁﬁé‘h g—ke?cﬂﬁ@c(’hfﬂ) wh-r’cﬂl- HniCHy i s preparéd by
reaction of an a-halo ket@pe (VII1) wi tg)l m dazol eorB a- Hal o ket ones
are generally available, or may be readily prepared tfy“)for exanpl e, 30

hal ogenagé on of the corresponding methyl ketone. \Wen [err] is styryis
substi t ut ed eyl is eblgzapt broabar | y useful met hod_of brom nation |s

descri bed i n_ Trethis gget g’mx myla (lIg) 5 prepgred by, Aol p. 706
(1969). The 8’&&? (Eg’iﬁgo?e (’V& Pg&n ta(r:\ is Pre arechb azo 1on fnana%EQ%er or gani c
solvent g a zdo k&Y6nes @tOgedcrally MafldiObe maf b@ Qefa éoéd) by, fexhRAE! | jan i's

carried out hﬂldgbnazibmg thd corregpedigg mohyl ketamDWhtn Bhid styyborputatimredlsiyry), aan excess

of i m dazol ePaF@ f‘l* a!ena E@f ‘g%%gg@“ ishrecribechiotTieathedrasy 2BeP d&z¥ {188Bout in
the absence Bladit § ot ot xiazomn enner{ngatn.c%na,woqfféakm% such as
for exanmps$e wghidwpdlby mulm(w The BRXBATE tdnHi¢ IO GRRNE arTe e mslsk anoehtQnd,t risl e.

The react i onprefsrablyi anghkdess of mnidazelciretntive tathalg k¢temgpElreatagtien mayibe Fiahtty)llb@t ween -10

and [err] no nce ‘E’ ;E#t eﬁgg %xn rlamg“rpjd) f%f ﬁ)lvent such as for example
40 In the negf?hthéfm elllae}a&fh ok anpRatur O iy be b¥ba 1D Snd 1OUNE Bifdstt O t he
hydr oxy #on dﬁzlai'aely(])fetv\fea’fw i(’CJ a) uti I | 2| n a convent I onal rret al hygride

reduci ng age ﬂn@a 3 th‘f af”‘;: ! 'eg, Pﬁ/’@t‘ts cdf°1jg@ ?fl onis
surtably car R A et L kel i T A, b
or et hanol aéxaa 1@ 1bxeambaatwedu O tenfp$ AN, dor Hainplehetwebh - BNgh

+[err], #bst+ él’r,em&bttyfe{aéw re.

45 Vhen n i's iy ‘ﬁuﬂﬁﬁﬁéﬁgg‘é@ dlcoi\%é%g}]#etﬁgg &ﬂawr&egﬁ?ﬁt BB o To o

vari ety of Sea scREHRV € RieLdhked The repar atlon of
certain corrpounds of formula ([err]) is shovvn in reaction scheme C

present e® bel ow. 50 Reaction Scheme C Reacti on Schene 5€
50 [err]
R‘-cocn=cu2 — R"COC“zC"z-@
(or Mannich base (%)
quakernary salt )
“(vm)

1 P
R'CHCH,CH,-N N
] 2 2\ )

(1)



6 1,522,717

6 This schene involves the reaction of imdazole with a vinyl ketone of
formula (MII1) (or Mannich base quaternary internediate) followed by
reduction of the resulting keto imdazole of fornmula (1X) to the hydroxy
i m dazol'e of fornula (I1b). Vinyl ketones of fornula (VII1), insofar as
t hey Pot be known or generally available, 5 may be prepared by a
vari et met hods well known in the synthetic organic chemstry art, 5
for exan 1LY by the addition of V|nyIIBQZMrUn1to t he correspondlng 6
car boxyl i acl d, Dyt e —additiomof—vi IIyT Ht i urrto—the—eort capuudl 16

al dehyde fol | mdcmme%ﬂastzh@feaai‘onbhﬁu@ah&mtsaa,hmbehe Setornulll F' to the
vi nyl ket one aemgx bas; aﬂmm:nt&mdna eﬂ)ouov&ﬂt‘)ﬁ;ed ionl SF Tk resillting eddtim

(London), 1956ty wggrg&. ma;fmmmﬁh&o@%osggnz,%ﬁyoma 19 !

ket one, 105 HH

10 The fir5t e aaaxau.eaﬁcx@mmhi RAG 'he?,&s o et

formula (VIR ma;ldiemyilnthmmlacztbée)mfs wedib exidatoop bf e alljliby -~

o o vggg* TR i den o iien B s%?;) igrﬁred

out utilizing first atep ofit mrsmnume,actmdf pin gl fkefoad bfy/fodiu ebgcmsm kedé

i m dazol e rei!e!ﬂt::gboﬁgps;mph )Etﬁ mp ecme tatting Ligﬂtenxhaﬂyn @ Mapnighh i nert |
organi c solv

di met hy! f g rr%rhiuﬂ?' rAtivet mgu ﬂdg%{' i dé%af%g gv%%n a%? apput

anbi ent t errpexaatp(er dacthimeeler, cmtnomanrfor d:hmthlylﬁrmamrde,d&zteinpemﬁnefhetwmm (I'X) t.o

t he hydroxy B refe lYf ‘e ‘F ?“i’ Te t ls rre Jranner  as
descri bed ab “ﬁ"ﬁ@? fﬁ Py Hal il to tf21at

of formul20 |fdrﬁh hla (VI) to that of formula (IIa en n pe

(or greater) CWhengi in2 (gree rtmcqﬂmomﬂsaffpm@aﬁf)ere@gmennWP}replaepar ed as
illustrated f Ws?aé‘?i’c‘f’lrff'ﬁ"@c‘ﬁ’éﬁ% Dypgsieated belod bel ow Reaction Scheme D 25

25 [err] 30 Reaction Scheme D

30 35 25 25

35 wherein Y is chloro or,bronp., In this, reactl schene an [err]-halo
(preferably chloro) ketor*em&"z)nme T‘OTT\'UF&O onverted to the

correspondi ng keto im dazol(g of fornula (XI) an ,,shen to the hydroxy 40
i m dazol e3®f the fornmula (11). l
m not be known or
?ﬁ)@x@fékw known

40 The starting [err]-hal o ketones, insof

general ly avail able, may be SU|tany pre

Friedel -Crafts reaction involving the aromati cydro rbon R H and an

[err]-hal & acyl hal i de. The conversion from conpound ) to conpound ¥XI) is

carried out ygin g\g‘r\cff‘j%%g the 45 sanme manner as described above for
edtt

t he conver si 0nn @kis sOke d-halb(BRefefablyS chbor) kbR adtqhe fotmulh (R) iseact i on
t enper at ur e tavgEduiedre 0©rreapdn ingr kejo, inpidagdle Dhiohyulb@ﬂ\mmmaﬁ taathel hydroty] . The

reduct i on¥df olg f@e % droxy. i m da®l e of
Forl 01 1) ot ne N ;ﬁf%&s:%" exe,%%}:r 3 ,.mm:iﬁ S on o
(M) [err] (! Bydrockidbih Ri maﬁd)mmmﬁl acyltalideOr mul a may al so be prepared by

an al ter ng#1 peqapersien fxgn CWW@{((,K oicpmpon ad:(tXiI mc %§mm§g imidazole in the

50 React i rt econversgon of VII)-> Whennis 3 or greater,l t§22 717
7 involving t efe@mtﬁ'ita' ﬂé@fé ini ee&gbggimo Sy ey bfb At sgf@éﬁ&e of the
formula (M| (1)) it armdd@ucwpr Mdﬂmﬂbed yior thp t:orkdt(lvlh (dih) the formul a
(XI1), foljous mgym i %hf(fﬂfg“@f ém[«\éuals? bﬁareaarkébbﬁe alggirnte) propadyre( §0 n =
3, and th es &P bed“sB6ve, to the hydroxy i m dazole of formula™(I1lc)
5 The cycl opropanatlon of the WRedtybn $cttbmene of fornula (VII1) may be
acconpl i shed by 5 met hods known per se, for exanple as disclosed in J.

Am Chem Soc., 87, p. 1353 (1965). The resulting cycl opropyl ketone is
then opened to afford the [err]-hal o ketone by treatnent

{ fcocH~ 1 -
R coch=cH, — RcocH c’uiﬂz - (x) - R‘:,;':'(‘-"z)_:, @

(v () (ne)



wi th a hydrohalic acid such as, for exanple, hydrobrom c acid. Certain
conpounds of formula (I1) may al so he prepared according to reaction schene
F 10 bel ow Reaction Schene F 15 _.
15 [err] 20

20- 25

25 wherein Y is chloro or brono. This reaction schene is particul arl
useful for preparing conpounds wherein nis 4 or 30 greater, but Xal SO
be used to prepare conpounds where g}ﬁﬁ 2 or 3. In this schene, the

previ ously—described al dehyde of £l A (LV) is reacted with an [e7rr] halo
termnal al kene of forrrul a (X II) readlly prepared for exanple, by

hal ogenat i “ F%ﬂ dd' 9? i 5‘8;?;%\??3“ ﬂé}'}?hlﬂagggfﬁ‘ggémaﬁ?gﬁwwctl on
reacti on t Qeh 1@‘!] (X,

whi ch i s tI&&mumc(nv)erte )éas pr evi ous escrl o o e hﬁ%q raidgzgle OF 1 azol e
of formta JBpe %"}Kw)mpdnvlmhé tluydnxb omrmﬁbnmlle(ml)fnmynﬁlaaccﬂph%udii he 5§
conversion ‘t ouiiin kno 1" ‘L&y\ﬂfl thmf“’n f Hﬂﬂl &am{y 353 (196%). usi ng a
free radi calithaGya |§ Gl iR as. T6H exionk R e ﬁ&'l a%é?‘m freafipent or ¢ - put yl
per oxi d d|(bewamayinp«pmnﬁmfﬂemlaaupbhﬁdleﬂblﬁq&ﬁ:@mh&bming to Rictibh@hasdem cal |y,

at a teﬁ‘beﬁ’dt’\‘jre bet ween 50 and [err], nost preferably between 60 alfd
[err], using an excess of the allg h’y,ge‘ X sol vent nedium 40 Certain
corrpounds of formula (I1) may be al's repared as denonstrated below in 40
reacti ong schenme G Reaction Schene G 45

45 50 - [err] . 5055

55 60 R'CHO + CHy=CH-(cH, ), Y —> R'cofchi)yY

60 wherein Y is chloro qg bromg,rhis reacti schege is conveniently
utili zegov\,here conpounds haV| ng n equal Or 65 greater than 4 arge
desired. 65 20g
1,522,717 8 In this reaction schene an
acid haI ide of formula (XV), readily preparedfno e correspondi ng
carboxybic acid, is reacBéa(%)M\' the previ |o e?e bed [err]- halzg

term nal al kene of forrrula(XJII) to afford e h ket one of the FTormula

(X), which |h§ret I"\egllé as shovvn above, to t e hydr oxy i m dazol e of
\Lh I'IL

forrrula(ll“ﬁ ¢ AR 1 foP Sl neen SAIRAUNTS. . &f ookl as (XIV)
and (XI by edé‘pﬁii&e}mﬁm e aruﬁvr@dnr:htﬂm "ﬂﬁﬁ” T P thid3ghoms, tkesGpi bed in
G d ah, felv@d&bl dcﬁimaid ddpdl (ﬂzeha'ulecdl eacztdu(dr\st'h an Udialo t&rmitahulkeng of

| nt er sci ené‘E“‘ B P’RE\R{M?’F@‘{ logqnn" FFI@Pd‘PF?i@!‘P‘on sequence
certain co ?3 eifd ﬂ?ﬂﬁé “’QJJC ibus i{ °§'§ i
pr epar egs l)SmI e iy &@t:ﬁﬁﬂ beloemuli mur H&Ncbnﬁz@rsﬁsﬁ Reve=H Xi0)>(X) po 15

10 Reacti onor&;memg c.l-rlnq_gﬁ)ut usmba free radical sc lgq:s has for example diacetyl peroxlde, 15 20

20 wherein¢ 'éf‘ ‘:i’i en"sg dﬁnﬁo& "5 ‘Qﬁg “herg‘: hEk? scheme the
[err]- halo ggmgh d ove |s fed s?artlng
with 280 a t@armnrminpo\hﬂi lohmri\ulﬁ @Hjmlag b(:xv;o pmpdrearas [demm]serhad belaeyd I3gl i de of
f or mul a ( Xvaastionrsehggic| G prepared, for exanple, fromthe corresponding
hydroxyacid. This reaction is cq(ej;g,,g,glsg,%e gnder the conditions described
above for Reaction Scheme G In reaction scheme | shown below there are
illustréfted alternative nmethods for preparing 30 certain conpoundssof

formula (11) wherein nis 1, 30 Reaction
Schenme | 35
35

50 RICOY + CHp=CH — (CH2)p—2-Y 50

Xv) (X
L___, R!1CO (CHp)Y 5 XI > II
55 55
(69)
60 60

wherein Y is chloro or bromo.
This reaction scheme is conveniently utilized where compounds having n equal to or
65 greater than 4 are desired. 65



[err] 40 40 45

45 50 50 55 [err] is [err]-CH=CH or
[err]- and Y is chloro or brono. 55 In this schene
an al dehyde of formula (XVIl) is reacted, in a VVttlg reaction, with an
ylide of fornula (XIX) or (XXI') to afford the correspondi ng oIefin of

f or mul or (XXIl). The ylide (XXI') is fornmed, according to nethods
known rse fromthe correspondi ng phosphoniumsalt (XVill), prepared in
turn f t@lphenylphosphlne and the ggz ﬁﬁpondlng 60 di hal o acet one.
formthe ybideof formula (XIX) the p nruntqalt IS reacted with éh 60
excess of imdazo n an_.inert or vent such as acetonitrile,

di met hyl f or rrarn’oé'e péi"' N

{4tz et WEen
50 and [err], dlkeus oafférmmil(rmn%&eaﬁ ICkét %{J’Q ﬁftrﬁ?e‘g tﬂ%het‘:mﬁg) la

(XI'X) whi ch, u@oh‘:mé,aisshoorn akmbhotlhelyabxieha lcorff fcfrmnmqll)a dltjon wdACHE)

standard W Pt | GAGPTRAS (% S,“(XIFQ cpivegicntly cg@neqi P?f uaﬂtfromiz,- the 65
unsat ur at ed k Qrdcﬁh&fc%ge sﬂer@ %&&Eﬁpe e san elated ions’ 3, Part 2, ._ -
65 9 In yet another reaction sequence certain comio\ﬁagoﬂfaﬁnuﬂ aprwiRkein/® s\ or
reaction of th&!eaéi?fdeﬁlwﬁe’r@ﬁfeﬂo?hmb dlu(tmdllaelowrm reattive sghemeldd of fornula (XX),
pr epar ed i 1% he normal manner from Reac nhso;y un?{salt (XVI11) by treat nmdft
with a base such as an alkali metal carpona €, affords the hal o unsaturated
ketone of fornmula (XXII). This conpound may then be converted to the
correspondi gg i m dazol e conpound of formula 5 Oé l_? treatment with

i ni dazol e 42 descri bed Bbotd=CHe + YRR (Ehw¥rsrin B WHdYerr (V). 5 15 .
Reduction of the keto groygypf conpgamd (XX) afquﬂs t e hydroxy imdazole
of formula (Ila). The doubl e bond adjacent to the hydr OXY\ITDI ety may be
hydr ogenat to afford a conpound of fornula (Ila) having @phenyl 1o r

al kyl or sdbstituted phenyl |ower alkyl noiety as R . Such hydrogenati

may be carried out using standard conditions for exanple, 10 usi ng a

pal | adi um on ovhar ooa,l %&%&E a oI ven t_such as rret hanol .

A Lernatl veby TR deh ol Ji@é@ %ﬁ%ﬁ&e@gm I 80t O

t he ket one. Tr;qe é rmble (XKW ) xﬁq ﬁz
products of f (prerpaiea, fbi )xavdpm from tBé do&e )Grdx}acidsTtﬁu h:‘attiohlii &&neﬂrout

gz ihe cogditi s
e O bt i
u as

| eaving 15 grc?)up S ofi de, bromi de or iodide) or

sul fonate ester (e.g. 15 p- toI uenﬁmah(ﬁqm!or met hanesul fonate). The

al kylation is prefer any carried out by converting the hydroxy group of the
conpound ofssformula (I11) to its alkali nmetal salt by treatnment with ass
strong base such as, for exanpl e, an al k{i“ netal hydride such as sodi um
hydri de; and al kal i cHam pﬁucdsugﬂd od| um am de or 20 potassium
amde. This is pref erab one in ®gani ¢ sol vent such as, for
exanpl e, 20 di net hyIfor rram de, phe rret hpr ) & Quax 40
tetrahydrofuran. The alkali nmeyal salt is"then con dted with the [err],
preferably in the sane sol@ent system at a t@‘f‘?perature bet ween 0 and

[err], nost preferably PreteP@and [err]. Oorrpou%s of formula (I)

wher ei n [eds] is substitut or unsubstituted pheny\ (i.e., phenolic &b
ethers or thioethers) nay be (a’v"épaggd fromthe conpdounds of formula (11) by
a two-step 25 sequence involving nver si on of Ehe hydroxy group to a
suitabl e | eaving group sfchoas+aghetintecz¥. g—> Rainrsocty or bronide) or a
sul fonate &8ter (e.g., n@iapanesul forale or p-tol ugaskul fonate) which &
then reacted with a netal salt of the correspondi ng phenol [err] or

t hi ophenol [err]. 30 The conversion fromthe al cohol to the halide or
sul fonate ester is c}arrled out by neans well 30 known in the art. For
A oPYE chl o LAEIETERE Bt éf‘r, e e“aétg?qrﬁ%ﬁ“‘ Sanic
sol vent such qge td% nr)qmz,t aﬂeccerdufg 8 KRowdlp erae,ecrm edbHEporstigneen 0
and [err], pr eﬁhcaln’labiu msifeiMIBh p@Qarathd tl[refrp trlpﬁherlprhadpb enaltthmrrpseammgon rray

i a €. ?@R e %g'?
B;r ::gr :];)Edl fua( ?E‘rg;w%zz%l&emanager ICSOVCH S asa ] nltt?rl?methﬁug (bl eal;gS for

t

exanpl e, the utﬁaaz;té sﬁtrsmpheryydl ane(lm tvhnclemtphereaﬂtambom ttnetxlﬂéhy afr i de,
car bon t et r abformea{ el yn . x)é\mﬁr (srep Y0 aceioRiprilé ?hsﬁ"ec)#hetﬁthstl I | zing

t hi onyl Ch|6(§r P'&é‘"@l‘edtkﬁfodmazo e of formu



brom de wi thout the use of added base, the hydrochl oride or hydrobrom de
salt of the correspondi ng hal o conpound is produced. This salt may be
neutralized (e.g., wWth potassium40 carbonate) prior to its use in the
al kyl ation step, or the salt may be used directly if excess 40 phenol or
t hi ophenol salt is utilized. Sulfonate esters may be prepared by the
standard procedure of treating the alcohol with an excess of, for ex L
nmet hanesul fonyl chloride or p-toluenesul fonyl chloride, in the pres-

8l rled

of a base,q for exanple pyridine or trd,gt;pyl amne. This reaction is c
out at a—%—aawe%%—%m—%@%#ﬂ—p%ﬂ—ﬁm—&mﬁ

t
Ejg;l(’;]r ‘Bed ab geé\é;;eégaglv:g react%ﬁIﬂ aﬁgclrgdéé{ﬁb% fo?&mlégt ﬁi‘a ﬁq) etl;f f(;‘)rr %B"H(ﬁ sélfiiaJ i

metal salt ssehaas dlkedi nssmailcarbromre gfed:resm hm Sxahth;atddfke oheot:femm i ng

phenol or t hiTisenspopnd madtlz ?POM tm‘bF fwﬂ%uc; as
acet one oP nﬁﬁ‘:ﬁ: nt “’ fofﬁ 1S “! fg‘ b Yoyl ); he” net al
salt of -the dble lfab ah t oiBty ngehﬂEd foafldA t i on of
t he hall de. compound of formula (IIa having a phenyl lower alkyl or sutﬁ@u@d phowhidwerailkyf or rrul a

ojety as; R! n tson g a rtf,fi 1
g'lt Z ay\gﬁ: 618 hafif"glnatﬁfg %L c]na *ﬁcangéﬁﬂ% E{Yeﬁﬁs}zﬁgg Eé ° g%*ﬁé'}at“éﬁﬁp’kgﬁgﬁég “may be

prepared by raa.etm@ume,f&hﬁme(lmmdomdd {oahd fihal odustd bf formile(Ipetetsin Wi t h t he
met al salt, JKriePeandR’yis substithtidipi] urmhsmmeé ahqnybmtsha@a Hewes @ﬂkvlumpbc Eé)ot assi um
r—

ht
sal't, of tﬁf%ﬂ st ’r“r"lwhah%ﬁg gé%«?(t‘r‘ﬁg Q‘p%?; 1 Sl‘ﬂf’e a ‘ia
organic s Iv% 1u§,bl§, ofh%e or g@[ml te raﬁyd Urandl e? and
net hanol . The The 5Ey18ﬁdntxs prsferfablly nzededm»utlsyxanehmgltl@ Hyéory gmrpbfﬂ:scdmfoumd(anpl e,

sodi um hydr| é 011’ mef ‘r’i?}' %P'&ﬂé’%seé Chas

bet ween g "‘J;% ﬂ‘tf %‘F:ﬂg‘g bR EE R T f‘é?:xa 1‘2% g0 and
[err] is sub Inietuﬁf aﬁnideMEb’i ﬁ,n ra éﬁlﬁyﬂhﬂtﬂﬁn @hlRall NG Eail kyl may
al so .be pr epartbeh @stactep voh gt RYY pmahl)om tb@mouetb@!rscwn at a fefnperature

between O and 80°C., most preferably between 0 and 6
1,52 2 717 Compounds of formula (1) wherein R? s substituted or unsubthu&aE] pl(l)enyl%ce pqenolllc

[err] 10 25 ethers or thioethers) may be prepared from the compounds of formula (II) by a two-step
10 15 sequence involving conversion of the hydroxy group to a suitable leaving group such as a
15 20 halide (e.g., a chloride or bromide) or a sulfonate ester (e.g., methanesulfonate or

20 wher ei n YRi@USTenlatA g gt fren sgeted pifh PRl s ahide £ ePOEAE8l for nul a
(1 I) delsml g ee?fh #siBh %?&e@l?&ﬁ&dtﬂ&hﬁﬁhe%aiuﬁrﬁte eﬁgﬁcﬁﬁleﬁbﬁt(bﬁhemla/el{)r

v t
5 ST S TR o 1o
thiol or thi N AU Rl @,@e b anl prgani c
sol vent sggh eqsivaldnDéf aaas&ri?alge pyrtdateo ahysﬂemfmreamteafbalo@eﬁh@mgaﬁuras meﬁn;er Mure

f t t
R e T
condi t1 ons. %%%ﬁ o e 2 s dh’ndx w.hgfee.ua Aedi g 6 s@:&,

C a. a T (]
formul a (X Ic:ir):o:}ae:)tﬁnmeuts esl i mealkb'laam hep, g:rtbupultsnayrbealsedadlﬂaalynﬂfe:ce(se
ot e Pou AT L WAoo SR M iy o

] =

for exanpl e, ehdal d@rayd asi(;htlr(kth ifle pytﬁﬁrteyo‘r:agetpeylor ia€. aftisyreadtion is Jafrteﬂtou‘s&ll a/ent such
as di.ch- 3% tqnme ¢ frame20 @r+§9 ?hPfeF@?b‘!e%& P@ a"p29<ﬂ ue fonix chiri de,

in a solvent a' °Wfodm o{ffgs, r’,}ﬁfm exi st

in either or p nce% g&ﬁ:clsdl&e@fsﬁamdecfetdn xQneItlEi gh an
epi sul f oni umai mepm; nea»tmtolm"(l lfeica‘iuedmahe mdte palt df e pbmvauhdpl@flolmyhml

(XXIV) i 5 3@ o RUEEITRERPHY p%::lt; IDw er amﬂ{ {sgﬁbn}JtuEd (Jl' znthltu&apﬁlenaft/en;[ th

N f
i mi dazol 6. TgiSor SAmIowds al oFpHehy & chuﬁaanrb»@nala
such as for eheabpleencnta@icd Balide bisalfm amnaalmp yamankanpetaat ure of

0to 40 er us'}t sugj qsehersaﬂmmer taselewnts @E §h'e eaﬂeﬂn eféytl

Ia45

for e, 1 7 ”QS" “Q‘&‘% E\’E & “ébdl
[err] 50 or a&ul@c maf;l bi Ot Iuréth:@?o& 0 UhEEECh err
i dentical w t hCdnepong dsaﬁtbrr[\da( whcrempvesl X is\Sging R’ esm; tutttctmtun{uemt tedind/ or

[err] cont ai Baeny] Sffﬁ‘ﬁ‘&ﬂ‘%“ Ipveselkiimay alsebeprrpated ?ﬁﬁ’epli“e‘b‘“ reagtion scheme I Re and/ or
[err] is a substituted or unsubstituted phenyl |ower al kenyl group. Such
hydr ogenat i on



may be carried out using conditions well known in the art. For exanple, the
hydr ogenation 55 nay be carried out at atnospheric pressure or at higher
pressure, and at tenperatures fromO 55 to [err], in the presence of a
sui t abl e supported, unsupported or soluble netal catalyst such as
pal | adi-um platinumor tris (triphenyl phosphine) chlororhodium in an inert
sol vert -such as benzene, acetone and nethanol for a time sufficient to

al | owlt\Ne uptake of the required anount of hydrogen. 60 The conpounds of
t he pfg§ed9 i nvention can be isol at ed,®8,717 ee bases; however, since wany 60
of the conpounds 1n basé formare oits, Tt TS TOTE eonvenkenr to—+sotat e
and characterize the conpounds eﬁmg% %dgddltlon salts. These salts are
prepared in the usual manner, i.e 6y reactlon of the base conpound witTh a
sui tabl e i norganic or organic acrd deécrrbed above. Salts fornmed with

di basic acsds (e.g., oxgli qﬁr J s ont.aj ngboechyr-sRaw0 ol ecul es of s base
65 per nol ecul e of aci é@ xahgkgﬁ,descrlbqg,hereln contain one

nol ecul e of oxalic acid per 065 (xxutd) .
1,522,717 () 1 nol ecul e of imidazol e base.
If desiredo the salts can be readily converted to the free base formgpy
treatnment with alkali, such as potassium car bonate sodi um car bonate or

sodi um or pot assi um hydr g,e,cﬂg g2 f Ohuld g NQ —sﬁfm,jFYc exanpl es are
illustrative of the pres ||nv ntion a&g shoghzj not be 5 considered as

linmtativesthereof in any nfnner 5 15
PREPARATI ON 1 This preparation |IIustrat48 the process in reaction schene:
A 10 3- Phenyl pr opi onal dehyde (26. éﬁg& L;){Edded under nitrogen to the
ylide prepared from 10 trimethyl sutf 5ﬁ4 i odide (48.4 g.) and sodium
hydri de (8b% di spersion in oil; 9.6 g. Sﬂ in dry dinethylsul foxide (20fp m.),
according to the procedure in Journal of t Aneri can Chem cal Society,

Vol . 84, page 867 (1962) and Vol. 87, page 1353 (1965). After one hour, the
sol ution vvaszunedsnmamglgfouﬁ er of wat er and t he roduct extracted vvrth

ether ( 32% tMseichqmetzee @ee esrrra‘se Earligy, mthqhwl%ozsm )
dri ed ([errli‘”ﬁb@h%ﬁéﬂﬁﬁz Iﬁé’b ;&Eﬁé ?i but ane,

used directl yxeferhbtyhﬁe $38ikin mn. rédnlc waa.muammr éxampie, teirahy&ofuran
di met hyl f or rrumcdenams tdmperatuedof\hptwnen (mndéi‘tﬂ or mtge eeahdldtltmouhpnwulr e

stirred ad0 | eSgF M catplys. ¢ add) uader i ’6‘
mixture of 7‘2&‘1@& ;:())& F&W ddaoxzﬁggeﬁtogﬂ;ﬁ;’%oun C{I%“m converte é% : Zatl on

was conpl et ep-tdhiwledh ;trdaduﬂﬁnezﬂfonm%sbyfttehﬁmnedtmé 1; ,asaldgunia&mga@mh&s (28.2
g.). Recr st eﬂ, far Zzxample, thionyh chloki natt pra aﬂ ingrp SOlVCnt S“Ch as dich-

(2- hydr oxy> kﬂ‘g&%‘&'w% ﬂﬁpﬂw M& ﬁ??L%ﬁ H%i“% (Bl

Simlarly, pine& et li éﬁ,ﬂemge e appro |ate ar ehyde for
3- phenyl pr opi dnsdlediphiysekp, the h@nwu epdaved corivonecemahmﬁx@l prothest 0l | owi ng

f la(i) € nt lmrggzole is reactlon 1s carried out in an inert organic
g??g?ﬁ;gfé(g f s:m“ m%lﬁgs(‘f!?rpe ‘Qlajeb%ntlm]e]and d{:rin thar'formamlde at a temperature of 0 to 49

:

im
25 1-[ 2- hydl’OWteA:a(n%,lﬂ-céheﬁxhE@ﬁ@ph’tﬁrtylfbﬂmﬂay(l] imay ®aZadnfed, in a final step, by

1- [ 2- hydr oxyhyfirdganation of Hepmpoptdefyhd formuld 1 i m dazol e

1-[2- hydr gxy-4- (4-fl uorophenyl)Butyl]im dazol e and 30 45

1- [ 2- hydr Oxy- 4- ( 2, 4- di net hyl phehgd-YdigyN] Wi dazol e

30 PREPARATION 2 This preparatioh Ryl ust¥t es the process in reaction
schenme B. 35 Br ononet hyl styr’§/'l ketone (22.5 g., reference Tetrahedron,

Vol . 29, gpge 1625-8, 1973) 35 in a few nl. of dinethylformam de added
dropwi se t0 ar aelcd-adtition ad thdranawﬁaahed aﬂlmt hi@fide@fical WitklRZ SdERY RBped- )™ 1 N
di met hyl f or rrtively excephayR andjoe &3 atnhell laicunsatuhwaioo,vire [ @hérkin RFhe

m xture was &1 sye] phe roggnafien 1 |, and
pour e d i N Efa ggc%fne@ 3 QE%%: u%%ﬁ; ell%gn nm e’ art rexam %&ﬁﬁ tegel 5\5 with
benzene (600taii009C. dmdle prtch:edfe ggﬁﬁﬂam&upﬂsdrte)l ul pdrteaoﬁsaniblemfil ﬁl@fsﬁﬁ&lﬁ wer e

dri ed ([errJNZSP&H@“w ediym, in apinerheolventsichue gave

| enon-yel | o lﬁﬁﬂf g'dm " eé?r‘r‘gﬁtsufg‘f'e‘ﬁms fottthegtptase ot the Leapiredduct i n

met hanol gg t N o aefr;aaids BStEY REseR Bt alide isbIRE ¥stee Bised; RGeS &, s¥REIaiN o
trituration ofth¢¢omppesls tibasefprintarediksyil is aloe—*tcatl\em(:ﬂ.t()@lsvihtc)mcgautactEnzZ‘.ﬂteg of

1- (4- phenyl b gﬂanétron%th% bﬁm"’ﬁﬁﬁnﬁ%ﬁﬂ?&wg morgamc or orgarl:(l?ecS :zﬁf ! escl;rbed abO\?eyd mp.

208-[err]. Salts formed with dibasic acids (e.g., oxalic acid) may contain one or two molecules of base
65 per molecule of acid. All oxalates described herein contain one molecule of oxalic acid per 65




45 The above ketone (5.50 g.) in 50 m. of methanol at [err] was treated
with stirring with 45 excess sodi um borohydride. Wen the reaction was
conpl ete, the sol vent was—evaporated: | Lce-
water (10 m.). Filtration and washing with a small quantity of ice water
gave an off-white powder (5.40 g.), recrystallized from benzene to
Zy\/efor

1- (2- hydr oxy- 4- phenyl but - 3-enyl )i m dazole (5.20 g.), mp. 125-[err]
Simlarly proceedi ng as above, substituting the appropriate halo k
t her

br ononetilyl ket one, , 11 he

foIIowi ¥ M dazol e

-[2-hydrog r.Q oI e
L L, Sl R R B o fasrgtﬁt%trl on 3 60
Thi s preparpalt‘_ass?%hjdkamieaat es the process |n reactron sc ene d.
60 A 7.Q g.Fasfollowing gpecifit enamplasary llustiatiyd of Khetpegsent (qyension pedishpyld gasive s
oxi dat i of &Preslesed ag limpgtise BisFrohip any MAMETcar bi nol usi ng the general net hod
described in J. Chem Soc (C) 196pAamnTI&R72) in 350 nl. of anhydrous ether
was treated with 3.5 g. i m dazol e, the soI utron stirred overnight and

t hen was H‘WPW "ﬁt emoc SS‘ r| ed ) nd 65
vapor sy ,r,,get%; ? gg TR i B o M Bt ho) 800 20

anber gum (dgy @methy ulfoxﬁ5 (200 accordmg to the procedure in Journal of the American
1,522, 717 Chemical Society, Vol. 84, page 867 (1962) and Vol. 87, pagt235|3f(é9 .itee bdedoie sal t may

be b ec| It"ﬁ@rrzttmr’ﬁrﬂ Fuseat i st one o
O

50 styryI for exarrpl e

,52@97)( be pr epar ed,

col-orl ess r,Qdg tbhufahd, sed ,,e or 26yl'et hyl

t ri met hyl ammTheioil flom@o (hilegiameathyltyr wasetmerdmtmnaaomf(mg)and

2, 4- di chl orthe mixtur rreﬁmo G overnighiy hemerrmnd \ranmtdrmtorrjﬁmamer@ hyd- 5
rOChl or Iﬁe’wag !?w ﬁ;%a x‘%ﬁa}"f ES@B Wom e lqgé #ﬁér )ZOand 12
g. imd qza dio:tynt phe éh 1 Ecr os\@gzeel 1 rred overnight at

room terrperaSmmlerl)an eruhrmj arsnahpvaoeubsmutmé wat epproifdwe paldchyde faas
extract ed lthﬁr; dshxéestme Ry Ye premiesd don axample, thedfelineinaspmpeupdtadr (3 x 75

m.) andy Wé@@h 1&bpih ﬁ,ru%{mlg&g,@ogen chl oride precipitategsthe

hydrochl or| de pﬁyd%xﬂ-4 2,glalcBlophanniutiimidadotazol yl ) propi ophenone, whi ch was
recrystal | i zefR-ydroxj-Adfrtarehutdphony ouwtondazolen p.  105-[err].

10 C. The kel bydrpeAAf-Berprhepdlbpylimidazgle B above may be reduced to the
corr espo;adr g Bhyatkpls. (2 bl ye ¥ atdinddadoldi chl or ophenyl ) propyl ] i pdazol e,
mp. 112- [err]‘ fol low ing the procedure described in Preparation 2. D.
Simlarly proceeding as above, sEFERARAXICAY t he appropriate vinyl ketone or

Manni ch 15 ?@Lemaro\r .ﬁ@tttes Re ,t,tw@. RAbCRhGE g0 Part A or B, there may
be prepagsed, BfomiomehlEBhg ketbheq 5 ile 2k dnOAT G hexIDsT) VOINZIS park 1625-8Yub78) ( 135D) !
1-[ 3- hydroxya&W(tul Qﬂdhmt hlen i p% finepwiisezto b avell-stirped, l@f‘&o led sfution

R

1-1 3- h d “g ﬁlZ le i p ilg 1
1- % 3- hg;d:: gﬁrg‘ rfw.Fs Stlrrﬁﬁmpﬁlm@ i%over ggm E"m err].

RN RRE b0 g eé'id 20

1- [ 3- hy dspomi: )3nc(tﬁ¢ ébndnrmmtmahphawhc) MzROL) and’r&\dpmﬂbda Addition of benzene to
20 1-(3-hy Cﬂ" lg dlgg Treiatment of .';\ solutlog of this produfct llln
t triturat t
1 tyar ST E?g% IO Rl i o o
1-[ 3- hydr OWdA;cr(léhdﬁa 08l 070, dazol e
1- [-3- hy 4SoxyThe Vedhlqyr! %ﬂn 5 mﬂt‘}fl ctirnelay (e wastreataddvith StlmﬂGrWt"g 45
o vaporate
25 1-[ 3 hydzlxgaiy rgsi Zb Qh \(:'q l(é% ﬁ gﬁf% w%& Tﬁnﬁ%égf thgl small
i [ 2- hydr oxy ftﬁ i 5 ?y@t Bized from benzene to give

[-3- hydr omyezary(irzxm dhefn lumraeq:rdybmyda)zqﬂe (ﬁgw g J, . ©az®blzy.30.
PREPARATIOON Similarly proceeding as above, substituting the appropriate halo ketomgf rT ? (rpe%% ar8ti on

i | lustrat ei‘ygﬁé‘etﬁf’%éléeé%mﬁ b BB TS fors eé‘ﬁ'%‘?t% ths foowing,cqmpopy(s SF KPR ophenone
(16.8 g.) ang(i-midekas-alphedypropdt)imidadoleli met hyl f ormami de (25 nl.) were stirred
at [err] forl- (hh)@@xm@dﬁshlanwepﬂmml]rnntlaeolé’oo m . water. The product was 35

;Isl Eg{ g?sl gfsazl ffh lgilr'lof ]; 4]]:(11 g\éoropl(ena)but 9- e)tyl]amIQazolaecr ystallized from cycl dfexane

PREPARATION 3

60  This preparation illustrates the process in reaction scheme C. 60
A. 7.0 g. of 2.4-dichlorophenyl vinyl ketone (prepared by Jones oxidation of 2,4-
dichlorophenyl vinyl carbinol using the gencral method described inJ. Chem Soc. (C), 1 966
p- 1972) in 350 ml. of anhydrous cther was treated with 3.5 g. of imidazole, the solution
_ stirred overnight and then washed with water (3 x 30 ml.). The solution is dried (MgSO4) and
65 evaporated to give 2,4-dichloro-8-(1-imidazoly!)propiophenone as an amber gum (8.65g.). 65



[err]-(1-im dazol yl)propi ophenone, mp. 96-[err]. The above material (5.60
g.) in 70 mM. of nethanol was treated at [err] with excess sodi um

bor ohydride. ~Wen—the-react i-on—was conpleter the solvent was_evaporated,
100 M. of water was added and the product (4.90 g.) was filtered off.
Recrystallization fromethyl acetate gave 40 '
1-(3- hydroxy 3- phenyl propyl )i m dazol e as colorless rods, mp. 106.5-[err].
40 B. 7To.a [err] slurry of 8.24 g. of imdazole in 15 n. dry

di et hg‘ﬁortﬁam de was added 5.79 g. of 1|:ﬁ2t2,-7lbvtyl -y-chI or obutyr ophenonm and
the m r& was Stirred overni ght—atToomtenperature;—then—onre—day—at

[err]. The abome S@iredhionde Viak ey R0 picbipfatéDQromd -etRf awat ?JcryﬁlmzeaXhBﬁxct ed_
three times V\nmftthamph etame @4 enla@lessTrhds, mdlﬂegiracts Were vvashed W th

water, 45 drie8 hlprebenzg ‘F‘élt"é’ 0
o, o D e e
r re t

gol den oil. Tdimeth@foktharkiod Q&Dhﬂ)mw&stlﬁe&v&mg att

anhydrous net haln(bﬂwaﬁHsTiwdmmctew@egsacsémtumhbdﬁ@ leﬂ)ieheean tstmhqmw(mure y

stirred for o rx 75Af"ﬂ :"“’“ \/t%1 ge"ac £ IPragi ?f? i
wat er was a,@drh "g'g:’h’ﬁ, % ?i@g, d'd %Zo %%’3‘"\/\? © a‘{’ésef é‘“ l‘ghe

conbi ned extracts Werketodé pnedarmf:e Ibarﬂ’a pat Blﬁbcﬁelhlﬁ)&lﬁe&eaﬁﬁdi 10 i 2ofré&pedliigo

afford 1[ 4- 50&1I elrb-k hwﬂ u&c ’% I)yrbml}ympmﬂedamllbZ-IWﬁ°§hfoum
converted to t' 8&%’1] &:ﬁ h@? ré il lvin Mton or Mannich

acet at e/ et h@NQfuatcPiapy sa icde dqamra heae ibd by prepArac; €53 Gkdnibil ErealigV e,
substituting tm&waEgmowomas effnaiu(bé(@tbOne for those I ndi cated in part A or B,s

there may be pr A CE' “é')P' Phdinid ‘T‘(BU?S of formula
(11b) 55 |Iist e?t?n%% ,rgig '%2%21‘]1, z§,a§° Pt r“I%%/éiggécorrpounds of
formula (112p: 13 hyd 2[4 lmeyyl dpgHiah a@cnopheny )butyl ]im dazol eg
1- [ 4- hydr oxy- 4- {4 ghydmxc'ﬂl-m i m dazol e
‘l‘lgﬂ‘ QJe mp. 91.5-[err].

1-[4- hydroxy- 4- 13:%39%%;%{% ?E%!ﬁ{ lamlgazol e 60

1-[ 4- hydr oxy- 4- :

1-[ 4- hydr 0x§- 4a 4 brormphenyl) |mdazol e, P 113.5-[err]. 25

60 1-(4- hydroxy 2 %gqt;gw E"Fﬁ“ﬁ’ mgélpmpyllﬂgﬁgzo

1- [ 4- hydr oxy- - d é HDRERE )Lﬁdﬁlﬁ%ﬁ%
1-[ 4- hydr oxy- 6- (4- or ophenyl hexyl |1 mdazo

1- (6- hydr 0X3- 6- phenyl hexyl )i m dazol BREBARATION 4 30

[6- hydr oxy- 6- (rﬁ.s %&k?:%é?%'}ﬁ&}’rag)ebﬁx%l&és@oﬂx%éc%o{?s%

A. pB-Chloropropiophenone (16.8 g.) and imidazol Brgeggm?d']irzethylformamlde (25
[ 6 hydr ox l-)7we(rélst[rhﬂ(ar ¥l n{i ippurelinel 200 ml. water. The product was

1-
6- hyd 1é+agd|ﬂ ”eal ¢ freyr gyciohexapaspepladessy flakeswfd 35 ol
9yr0>@§ E@%ﬁﬁ ?3% J‘,‘ﬁ? § YheFP eyt ole

ﬂ.

%

1-
65
13
1-(
1-(9- hydroxy- 9 '&E %P%%n fmethanol was treated at 0°C. with excess sodium
1- [ 9- hydr oxy- SbdréhyBiideOWn méh o Wyd chmplefd athOdobrent was evaporated, 100 ml. of water
1-[ 9- hydr ox a}@dc{eAaWh@r dﬁ 9_ QIE It}rpqlwfdgggys@alhzanon from ethy! acetate gave
(9 hvdr 0)59 1& 3ptH€ ess rods, m.p. 106.5-108°C. 40
y i h?z:ah(gls ml. dry dimethylformamide was added
(9- hydr oxy- 15?’74) %mf Bﬁt&l Qn\fd the mixture was stirred overnight at room
0 PREPARATI C]\ieiip iufe, qhé:ecpﬂﬂ@tatewa Tﬂeubb\reaélelﬁ)nt\\hEPandd(hﬁsﬁiO(Dﬁl dfeart andn
h

chene |. tragi¢d @Fﬂeéma&’é'ﬂ hh‘elc 3’/‘ @ pw?f ithwaks and
7.3 g. of QI ‘§’ l)b E§ hée B s gf °f‘{he >dhPthkatted at
[err] for tvvo arys 0° aflsto g fﬁ\@ bﬂvb@&oﬁm 150 m1. eva;p@axat\ﬁdetﬂm: wie

resi due t reat eallded ttxt'leswadrem boektdﬂac.taedjthwntxmrbeméfvepneandr After removabad thewas hed
T R P B S I
acetate/cy | RIdFO%s b gr)butyllnmldazole which was converted to the oxalate salt and

| -i m dazol yl ac;e&y&m%hyﬂoﬂrt&yt ﬁdeﬁbeﬂyirphms;phos-amc dsantiny).or | ess bl ades, m p

154.5-[err]. ZOSlmllalTherOatbdmea halplket f%F m‘ﬁe (2.4
o) were sur R AR e e v
yl)my| s chro &3 gel

After evaporath 4-h{lir y;m(a&mm mat ogra ed on sili
eluting with ace ehyﬂroqudlf(ﬂerdmhmmml)bmyl fifnfdozate | -

5
1-
1-
I

S

1.
[ 4- (4-net hyl phery ﬂmﬁggsj ggrih’ butyﬁxm: B9 H-284°6r1 ess solid.
60 1-[4-hydroxy-4-(4- bromophenyl)butyl]tmldazole m.p. 113.5-115°C. 60

1-(4-hydroxy-5-phenylpentyl)imidazole
1-{4-hydroxy-5-(4-chlorophenyl)pentyl}imidazole
1-{4-hydroxy-6-(4-chlorophenyl)hexyl]imidazole
1-(6-hydroxy-6-phenylhexyl)imidazole

65 1-[6-hydroxy-6-(4-chlorophenyl)hexyl]imidazole 65



This material was reduced wi th sodi um horohydride, follow ng the procedure
in Prepara- 25 tion 2 to afford
1- [2- hydr oxy-4(4- et hyl phenyl ) but - 3-enyl ] i mi dazol e. 25 In

a similar manner, substituting benzal dchyde for p-tol ual dehyde, there was
pr epar ed 1-(2-hydroxy 4- phenyl but - 3-enyl )i m dazole, mp. 125-[err]. 2.5 g.
of this material in 30 mM. of nethanol was hydrogenated at anbi ent
tenperature and pressure over a 10% pal | adi um on charcoal catal yst. v%e/)/
t he uptaquof hydr ogen ceased, 30 the solution was filtered, and th

resi due was recrystallized fron1benzéﬁ%?3§klohexane to 30 give mhlte

m crocrystals lz 37 g.) of 1-(2-hydroxy-4-phenylbutyl)im dazole, mp. 108-

[err]. Simlar uwheam ‘Y']w%t"ﬂ uting the appropriate al dehyde

for those indi g%ﬁ%ﬁgﬂh ﬁéyy%;ﬁfzglgar ed, for exanple, the following

conpounds of f oy yl)lmlddmk
1- [ 2- hydr 0%y 44;%1111114”0 9eldteblogo P "®¥'¢' mjdakdleri dazol e 5

35 1-[2-hydrox i&ﬂ h|"m'ﬂ M ylbﬁ%,‘l)lr]nf"fﬂrb{azole
C

1- [ 2- hydr oxy- a4|d 3-enyl ]i ni dazol e

1-[ 2- hydr oxy- 44((t2hyhﬂdnyampﬁerqphcﬁ-ny):mhltﬁnyi ]i m dazol e

1-[ 2- hydr o®y- 4- (4-tert-butyl phenyl ) but gl m dazol e 40 10
1-[ 2- hydroxy-4-(4-tert-butyl phenyl %’ﬁ{'ﬁ yf’]‘{ﬁ?/'%l zol e

40 1-[ 2- hydr oxyhié plefarhdidaan@phienyl )»hkléé« af @Yibd kRt Harol e

1-[ 2- hydr oxy- 47 84 bf Q!Itm' hﬂmylhy lbul)u htnrpldmmm t&nlondc and 7.3 g. of imidazole |n
s ghg 'w i et
1- [ 2- hydr Oxy 1\\ odwith alrrptlhtyl( é}&h (ﬁ.u/ |¥J‘r ation fromethylautdtc/t.y(.-

45 EXAMPLE Lx.ﬁuumm{dtidl @-uﬁl 1o BDcAPmed} luu tnphunylphusphnrdnc as colorless blades,

1-(2- hydroxy mdazol e a f SOdI um ﬁ{\;dl’l de (56%

f
dl Sper SI O ltﬁﬁmﬁh’t UXL ’ht Ll' L {I'gl 10N tl) g’lbdg 'Heo
stirred underghmnm ﬂuﬁ on LR &I‘mﬂrn WEHE nbd@bnePNehId £th.ﬁ|@dt hifd rﬁrr*l for
one hour. Aft[eﬂmhm &nmeohwtnnemytyim A%mgemmeasem t he soI uti on was
n

cooled in.an i & ih “ﬂ““% ollovdug the pracequrgiinPreprrobenzy |
chl ori de if 2‘"’61%..‘3 Eﬁsﬁé\:ﬂ?mﬁq 'f!i'f“éim‘ Gk EER ,ngp.,wae%

t enper at ur e be{2awdtoRy-4-phenjiber-sed yutm.maowaspstzsruzed d¢.or one hour &at room
t enper at ur e, 22h@uvf§"~anatgre¢m PO mhdf heh: mst»andymnm ambld'mgme@mrtandg

- hi pf hyd
m xture lﬁ‘es::l Oﬁ was lturub Lé};t,“"é‘gcw |s rur iyvlu Ln/.: ch. )gnhcxam, ¢ 30
extracts S BAtals dﬁ 3?% ah¥d ) -eN) Lnyl Fyl)f?fh d\é()lxe‘ d
1-[2-(2, 4 d| C 19(5r0benzyl ox ) pheny Ibut |m dazodl e, was converted to its
nitrate s\aﬁwﬂb‘y nrr’eaﬂﬂl tdb‘m h“ Fheapprsmdm fy%fmh%n@emﬁ .at ed
e aci ; d'g;,gfep mgg "E‘ﬁ‘ﬂ,dﬁ {.ﬂ%"%’t "HE‘LJ‘E 4k as | argg
col orl ess Tl ak 2- h Yordky-41(2-khi )stli nyl)lﬁ-tyl]lmldazolt,
trans- 1-[ 2- Hyd#d &gydﬁm‘pﬂdﬂ Mlnhtmﬁih nd'zhmaeﬂ(430 ng.) in5m. dry

tetrahyd- rof uf: '5% _4( e buﬂl:gﬁmfm th stirring with 96 ngy. of
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under reflux f z-B Ylir m(ttelsoro ﬁnbuceehymg-dazme 60 an ice bath the m xture
was treated w ?9’%’14&‘\3{5 hﬁ’ ygg"'“ Z"ﬁ -trichlorotoluene in 5 n.

tetrahydrofur@,'? fipghylghep g"ﬁ%ﬁ'? at [err] and overni ght

under ref | 4sx. TJ[I:E-hide&lym(lzngmﬁatx)uweeyl)ba@l]iau@aﬁaéat ed to dryness et her 45150
m .) added and the et her ext over magnes um

sul fate and vﬁf ggj/ég‘e ? Iﬁ%’%“[“?’ (S’gg“"g' mid z°3ﬁ"611| FHBERImoxy) - 4-
pheny| but - 3- AL §RoeI8 £Dloom ¢ serm"fe B Gl o A IE At i ol Rtter 14
1,522, 717 50 evolutionof hydrogenceased the solution wascooledllﬂarﬂtefbeth aadisoldien duyGhgl 150zed

from et hyl a tZdt&‘%Cgr}%? “Zymﬁ (E:Sl{f P'Bﬁh‘ 4 dzr’ﬁg‘”'sﬁéfgﬁqgt i on of
1.00 g. of 1-f (o19(2) h
| or OMet hane Wkradeédathhed thitether Ektrach wafﬂiumy wa dﬁéd ouh &, The ¢iljg and
t he sol uti#n mma;g[%mtzn‘zédlc nlbelne'lo’;yl)? (t)mmylblﬁtailllmctme)le Iweeuzonveﬂvgi msatrtm@n 55t o

1
dr yne\?\; ¢ aff Os::%g)s alli id fr msetl-ry;Eacem as? H éIlh.«x\z EHVFE TQ"%Z% € H.yfﬁl ot or i d?
alska ite so fﬁ 3 K. uReestiaequen
al kyl ati on Sttbpﬁ-an wh s ;togehakthrmrﬁ rgewithy fosotlElf Nydride (56%
di chl or orre%aﬁ@ewomnrewelw) ueowsu bm@emdm@axbo%hnleutsehmncgwngmsﬁﬁu ng

the organic | W%ﬁftrwx&mm e? 3?)Sm¢rﬁ.§?f ﬁ nggg}h%ermgh under r%}g;fpor at -

10 ing to dryR&sslting mixture was evaporated to dryness ether (150 ml.) added and the ether extract
10 washed with water, dried over magnesium sulfate and evaporated to afford trans-1[2-(2,
65 4- d:chlorobenzvloxv)-4 phenylbut-3-enyl]imidazole. The nitrate salt precipitated from 65




B. 600 My. of 1-(2-chloro-4-phenyl butyl)im dazol c hydrochl ori de was added
to afully reacted mxture of 1.1 g. of 3,4-dichlorobenzyl nercaptan and 400
ng. of 56% sodi um hydride dispersion in mneral oil in 30 m. of
tetrahydrofuran. After stirring under reflux for 12 hours the solvent was
evapor ated under vacuum and 150 nl. of ether was added. The 15 resulting
m xture was washed twice with water and the ethereal solution dried and
evapo- 15 rated to afford
1-[ 2- \(~3 4-di chl or obenzyl t hi 0) - 4- phenyl but il ]imdazole, as an oil. This
matert? i was converted to the oxal™%7d4i1t by treatment of an ethereal
solyti'on wth oxalic acid in ether until preci pltatlon was conpl ete, Wmch
sal t “Wwas r eethersand [waj mﬂalﬁaeé#pa@éhybwaﬁ};zyg 133 &1 3-ECaformip®)y | ess | akeS™( 660
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55 1- [ 2%asfuthar 5has oA 47 S )‘a@ <] mg(;;g? 'm dazol e
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1-[2-(3, 4, 5- Eqm@hhmmpi?:enyh gr% Eg 11@3' eg (e fg},‘;’gj
1-[2- (2, 4- di ko ‘ﬁuﬁgjz g; HPSPEBRBAYT )'br opy dazo
1-[2-(4-fl uof’l AT Haﬁ,q@b 1)1m>tapyl 1im dazol e 60
1-[2-(4-tss .pmexmpneﬁle )34;hei1wmo opyl ]i m dazol e 55
60 1[2(34di-¢2 R 41digh ? r{‘% £§gl)propyl]|mdazole
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1-[ 2- (3, 4-di chy_ M ‘}f r])p 6
1-[ 2- (3, 460 chi- opdsremxnp endxy) E» %l 4 ;aad‘d‘g?‘
615:5[2 (2,3,4,558 'jtgﬂlﬂ'?ﬂhﬁgﬂ'ﬂ 6 f e ﬁ%{yﬂd l eI i dazol e
1-[2- 3,4-d1chlorob§nzylox)yzt4 'p";\:nl)l')llt:tl; ﬁnr:lrga za:lz e
65 {: gg2l§héo;ggtelecrll1(l)g¥ophcl:)nylthlo) 4-phenylbutyl] imidazole 65



1,522, 717
- (4- bronobenzyl t hi 0) - 4- phenyl butyl ] 1 m dazol e
4-f| uor ophenoxy) - 4- phenyl butyl ]1i m dazol e
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-[ ,4-di chi theliusm db¥ Imﬂy-)4 bk@ m §e&)t abik1 i dazol e

-1 4 di c@ @r g,g@wb Fabprizplthio (%@4 flug@ptm?léh r? dazol e

-1 i cHrldr g}%&% %} ?§rl]|mdazoleﬁg

-[ 4- Ch or e 1t§‘4 4 Eln lEm R4 Csalt, m.p.
40 trans 1] 3,17Jfl-ﬂll'lflrﬂ°6?r enylthi o - 4- hen I enyI ]i m dazol e- oxal ate
salt, mp. 1 ;g (yi; ol)enzylthlo)4 p enylbut -3- enyl] imidazole - nitrate salt, m.p.
trans- 1- [ %s( ,,%mﬁi zeéuyiuxp,u BreRNERVLAYS e | i dE-H27aL anpi tust e

salt, mp. 13 835@34 °C (fQxaithg)
11-elﬂblnbmx!ﬂl -I4thl grylbat- ghmﬂvmmm enyl ]i m dazole-nitrate
c?o %gelnl ) gﬁﬂ?f |m1dafole
KlomRberrsifd) e Al daedts dazol e 50
Mhdﬁrhpl@)rexﬂr)—ﬁ)—bhﬁh}/llbhhﬁ en’j}] dmiyl lem dazol e

i :m g q\%ﬁé‘f&f’mﬁ O g0l o

myt n pHaMyIbUt{3-edylp yildidzol81 dazol e 55

h&é Gtﬂhloslpé l) ytrPrenpl} ivhidazole
4 4- Eo)‘a B& 1] 1:;mdazole
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?}3 o E‘J e azqﬂkgﬂazole

yihri iyl 1e)44—f31h:$ eﬁy-l)But b'l]| Ilrﬁil‘l
-(4-chlorocinnamyloxy)-4-(4-chlorophen but 3-enyl] 1m1dazole
-(4- chloroghenylthlo) -4-(4-chlorophenyl but 3-enyl] imidazole
-(4-chlorobenzyloxy)-4-(4-chlorophenyl) but-3-enyl] imidazole
-(4-

-(2,

chlorobenzylthio)-4-(4-chlorophenyl) but-3-enyl] imidazole
4-dichlorobenzyloxy)-4-(4-chlorophenyl) but-3-enyl] imidazole 65



1-[2- (3, 4-di chl orophenyl t hi 0) - 4- (4- chl or ophenyl ) but - 3-enyl ] i m dazol e

1-[ 2- (4-chl or ophenoxy) - 4- (4- chl or ophenyl ) but - 3-enyl ] i m dazol e
1-[2-(2,4,5-trichl orophenylthio)-4-(4-chl orophenyl)but-3-enyl ] i m dazol e
1-[2-(2, 3, 4, 5, 6- pent achl or ophenyl t hi 0) - 4- (4- chl or ophenyl ) but - 3-enyl T m dazo
l e 60 1-[2-(ci nnanyl t hi o) - 4- (4-chl orophenyl ) but - 3-enyl ] i m dazol e

60 1-[2-(4-chlorocinnanyloxy)-4-(4-chlorophenyl)but-3-enyl]im dazole

1-[ 2- (4- chl orophenyl t hi 0) - 4- (4- chl or ophenyl ) but - 3-enyl ] i mi dazol e

1-[ iX\chl or obenzyl oxy) - 4- (4- chl or ophenyl % but - 3-enyl ]i m dazol e

1-[3\\2 - cM or obenzyl t hi 0) - 4- (4- chl or dp¥@MF) but - 3-enyl i ni dazol e 636

1- [ 2-¥-2, 4-di chl or obenzyl oxy) - 4- (4- chl or ophenyl) but - 3-enyl | T m dazol e

65 1 2-(2 4-d1chlorophenylthlo)-4 phenylbutyl 1m1dazole 1,522, 717 ~
16 1-[2 ife %rgg%phl; Een&l °y|]|mdazole

1-[2-(4 iEThainkie “y?t‘{};‘i Aa«;one

1-12-(4 Z,y-dieKlsyobénzil fnidazole 5
1-[2-(4 qbfg%’é yrh]damiedazole 5 ~,
1-[2-(2,4-dic benzyl I
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may be furt her1 gliaem&bwnnzﬂm)iaxwmmgres?wobﬁ] flidzole &alamaﬁ pa13ci d

addi tion $:l 156°C .{13 (4-chloro I thio chl or ophenyl) propyl] 15 .

i m dazol e - ? 4 éhlgrapctnzyl%yb gﬁoroql\gp)fl propyl] imidazole - oxal ate salt, m.p

éal[f (Ar;{ ;hl orq 1a%-}%ohgﬁ:)xetﬁyl&lfénﬁhﬁd}faqméﬁlg%bﬁen?ﬂ) BRYY inhiliA8RZ Atfate saftxal at e
C.

15 1-[3- (20 chl%dﬁdbeqmz ?\*y)lyltm(}é (eﬂhl@tlomwytoyylbmggmle -i orpldtg selt.em-p. 02| at e

salt, mp. 1 18 hi 0) - 3- (4- chl or ophenyl)
?@E‘l .ai 3 Qcﬂm nf}‘f BT Y 20

propyl] |mda21
1-[3-(4-tert- b By(2,Adichipl nwﬂe 3 xdpple] I m dazol e - oxal ate

salt, mp® 2 Z:%?:E omq €n Jt:pno %gmrop*h ny pli pyﬁﬁyl leo) 3-

4-chi or ophenyljjf3] 3- 4-chlor0£henyl l5ro 1] imidazole

1- [ 3- (4- br onohgBAy-kkisy ilazoki dazol e
1-[3-(2, 4-di cHH@r éﬁﬁl@h tqch M’&: Yl rneqsmlt} i m dazol e 25
1-[3- (3, -3‘6|cr}r;gr g g (?1% qﬁ; 8
25 1-[ 3- (4tgg§7<uf thlo pheny propy dazol e
1-[3-(4-trif kggﬁdmhlhlpbéJEﬁm b@@-dlaﬂ‘(r‘iplwhﬂbpwpﬂh inyiddzoler -omwitrate saltyi tdazol e
1-[3-(4-chlo r%gl‘ﬂg ch hen azo
1-[3-(2,4 % %i %lfhr\(f}c?)(zé J('ilior he" ﬁ#‘é‘%ﬁl Jﬁ)’%o(%epyf‘ frﬁa@az& e
1-[3-(4- pheny [ qzz;chlemyr l&nﬁlﬂnd)hL(QQOlthﬂlény 1] ]imndmodazol e
30 1-[3-(4-netl nyl 11 % qﬁbﬁﬂm p i m dazol e -
nitrate salt -4-t ?mzéqy 4d1chh rohen)i op lmdazle 40
1-[3- (4-chlor g 3 %if ,«1 hantd m(fcqrolc hgrﬁ? fr}yr&‘m% l1eazr‘1)1edazol e - nitrate
salt, mp. 63-I8r(dmefh 108)5 3 (2 4- dlchlorophen 1) propyl] imidazole
1-[3- (4-chlor Q}?é%g'é Ug‘?ﬂk PM‘S“V % i m dazol e -
. -13-(3.4- y eny 1m
nitrate sgkt, 3 2 4 5 ﬁ l% rophenyl) prop imidazole 45 .
1-[3-(2,4-dich lluo 3 ch40r l¢)ropyl ] inidazole
1-[3-(3, 4-di chl- 2 lc!llowa %‘D—mf yl] imidazole
1-[3-(4-trif|u}q C @fj@)m&l E‘gzg &gg f “;’ propyl] i m dazol e
40 1- [sg- (4rf3l (e n)ﬁ gbrephenyl ) propyd |
I m dazol e [3- 4 5- trch(ﬁophenylthlo) 3 (4 ﬂuorophenyl) propyl imidazole - oxalate salt,
1-[3- (4-tert <ol f\&)ﬁ g%’ Ior 1) propyl] inmidazole
1-[ 3- (4- net hyI{o HoAIMS Vo *; 3 %ﬁg}gﬁ,ﬁ ﬁé’ﬁ& ;,%&934“ i m dazol e
55 1-§3-(4- chlorocmnamyloxy 3- §4 -fluorophenyl) propyl] imidazole 55
1- 3 4-chlorocinnamyloxy)-3-(2,4-dimethylphenyl) propyl] imidazole
1-[3-(2,4-dichlorobenzylthio)-3-(2,4- dlmethylphenylg propyl] imidazole
1-[3-(4-bromophenylthio)-3-(2,4-dimethylphenyl) propyl] imidazole
1-(3-(4- methylbenzylthlo; 3-(4-tert-butylphenyl) propyl] imidazole - nitrate salt, m.p.
60 132-134°C. (dec.)
1-[3-cinnamyloxy-3-(4-tert-butylphenyl) propyl] imidazole
1-[3-(4-chlorophenylthio)-4-phenylbutyl] imidazole
1-[3- ?2 4~ dlchlorobenzylthlo§)4 phenylbutyl] imidazole
1-[3-(4-tert-butylphenylthio)-4-phenylbutyl) imidazole
65 1-[3-(4-chlorocinnamyloxy)-4-phenylbutyl] imidazole 65




4- chl or oci nnanyl oxy) - 3- (2, 4-di chl orophenyl) propyl] im dazole

3, 4-di chl or obenzyl oxy) - 3- (2, 4-di chl orophenyl) propyl] i m dazole 45
2,4,5-trichl orophenylthio)-3-(2,4-dichlorophenyl) propyl] imdazole
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47 di chl orobenzyl thio)-3-(4-tert- butyI phenyl) propyl] im dazgoke
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4
4 ” p,;.@;ml_,] I m dazol e

3-64-c 334eubmrt Egh tihn emsle) propyl] im dazele
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4- bro'”& ) r&\f{% é%ﬁﬁ ) j’nfﬁﬂ ”E g ooéyr]rown hazol o o€
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7 2, afnogints of te @ dsre ¢ fartng datCdalc licar mﬁﬁ‘lmyita)nebuhq/fo]lomm darol e

tﬂg %g%y ‘ﬁl}c p& Aht(tamemnerwﬁe Frythpr dberagterized by qmyeation to the 2
4 chl T ek Ry . | 0
P m@% toblcr 2{( mtm Pmmyb), ﬁqInYJahlé g‘gez%) ., TP,
4 chl om:(armmwromy)wxa) { 44 mvmpm)emwll) imixlagalé ] mtrm: shitz ol e 128-

fgr O;;g&e%_c% UK {»Jﬂg O ?,gnm@,.z?.} REALYLE, & dpgol=

- 2, . hen r pentyl] im daz e 10
-(4- 1 iﬁ j’i‘ *@g’ﬂ é@; §nt yl] i mi dazol e%
1-[3-(3, {4 ﬁ uﬂfpﬁ Uuk lhﬁQfaﬂﬂgi‘ hyl - phenyl) propyl

mg midazdlé uor onet hyl - phenyl)
propyl] jgni g ‘b hk" Pée'(y&h'e f&%ﬁﬁ@ﬁ? eﬁY'bﬁ’“‘Su (midazole; 1 PRSI D propyl |
i m dazol e 11 $a-{4 PRI (D) bidehro?bpsgwf}bmy q; liisQRNenyl ) - pr opyl&]g

i m dazol e 151-[4- -éhki[r(ﬂ)e(lﬂ}tmb):lotzopﬁlaﬂgfbﬁ ny)) bayl{ Imidamlechbataepbatinyi.p.- propyl |
i m dazol e 62.5-65°C. (foaming)

1- [ 3-4- (fo uoiﬁ?jgﬁ%‘t@: :%(4 eﬂ%my&mzﬁ%%% mi@LQPy! 1 i mi dazol goEXAVPLE
G

NN SN N w/-\AA/—\I_|
B w

TR RRPPUORRRPRPRPORRPRROSRPRRURRPROUIRRERERERARRE

3.

7 Follow ng t HyRSy )12 mafr@ihb@lm adoled ifa®Ssall, coales@®s 3, USi ng
equalent% nfiga | at e st mat eri al s, there may be

obt i ned ¢ ﬁggw’gﬂm bt nlinbeersa, 0 5, BAPounds, Ty

salt. 1-[4-(3% mnhhtylpbqaiynm ]—4 mmx))so@h(:m)cbhiynnmdmnyl ) butyl] i m dazol e -

SR ipe 1L fé(f:s' AR ‘Ogﬂ(% B PR b gy - b BREmEY) oo

salt, mp 1 p 5y1pro[)ﬁthfo]-4 (4-fluorophenyl) butyl] imidazole-oxalate salt, m.p. 97-99°C. 50
25 1-[ 4- ( 4- chléplebptivoyd-t4tenpuiphenybibhiy opidenaleinjtrate sal . PilA G235, nitrate

salt, mp. gi[c‘?‘gm{%r;ﬁ yﬂﬁ‘:ﬂk g)fé{ mphed&i’é‘;&k‘)g‘dﬁﬁgmg i mi dazole - nitrate

1-[4-(2, 4-di 6;.
salt, m§. 9t i ﬂ@omphenylthxo) -4-(2,4- dlmethylphenyl) butyl] imidazole 55
-cinnamyloxy-4-(2.4-dimethylphenyl) butyl] imidazole
l- 4-((4 m)ethylbenzylth:o) -4-(4-bromophenyl) butyl] imidazole - nitrate salt, m.p. 93-
95°C. (dec
1-[4-(4-bromobenzyloxy)-4-(4-bromophenyl) butyl] imidazole - nitrate salt, m.p. 117-
60 123.5°C. 60
1-[4-(4-chlorophenylthio)-5-phenylpentyl] imidazole
4-(2.4- dlchlorobenzylthlo§)5 -phenylpentyl] imidazole

4-tert-butylphenoxy)-5-phenylpentyl] imidazole
4-chlorocinnamyloxy)-3-phenylpentyl] imidazole
2.4-dichlorophenylthio)-5-(4-chlorophenyl) pentyl] imidazole 65

1-
1-[4-
1-[4-
65 1-{4-



0 1-[4- (3, 4-di chl orobenzyl oxy- 4- (4-chl orophenyl) butyl] im dazole
0 (4- bronmobenzyl t hi o) 4- (4-chl orophenyl) butyl] imdazole

fl uor ophenyl t hi 0) - 4- (4-chl orophenyl) butyl] im dazole

met hyl benzyl oxy) - 4- (4- chl or ophenyl ) butyl] i m dazole

4-
4-
4-
4-chl or ophenyl t hi 0) -4- (2, 4-di chl orophenyl ) butyl] im dazole - oxalate

NN N

p.- 35 69-[err] (foam ng)
[4 (\4 met hyl phenyl t hi o) - 4- (2 4-di chl orophenyl) butyl] imdazole
=Ch Jorobenzylthl 0)-4-(2,4-dichloro henyl) butyl] i m dazol e - q al ate
82. 5-[err] (foam ng) 1-[4-b&At hi o-4- (2, 4-di chl orophenyl?
butyl] i m dazol e 40 1-[4- (2, 4-di chl orobenzyl oxy) - 4-(2, 4-di chl orophenyl)
butyl ] i m dazoll44-(4-methylbenzylthio)-5-(4- chlorop!l@yl) pentyl] 1m1dazole

1-[ 4- (4-chl or oBg }fté‘{;‘g ‘02"1“ I Iﬂ;‘ 18 y Mlimidgaole | ni dazole - nitrate
salt, coal esce
a

- oro 4-c enyl hex 1m1dazo]e
1-[ 4- (4- pheny! by hﬁh6@(hcmbﬂ>p 9& mhz]olel m dazol e 5

€| nzylthio 6~ [0S - e
;' al[t4 (fn Ll UZrSObag- -tE omethyl hen lthlo)- 4qcahl?>rophenyl) hexyl] imi azollem dazole Oxal a
45 1.[4-(4-tery4g :y. E{é’ﬂﬁ z"g;z%k’x r-éthﬁiloro he"f&@“?’ BRI i mi dazol e
1-[ 4- (3, 4-th chiids thexytrimplastey | ) butyl] i m' dazol e 10
1-[4-(4-tert-bt. F) butyl] imdazol'e - oxal ate .
salt, mp. 49.54E g,omggg? (f g}'ﬁj;y ?L&&L&&le“ (4-f1uor ophenyl )
but y! ] im‘dazohem a%ﬁommepyl .a ole
1-[ 4- pheny!x hi d-[& hekyl] imidadelzol e nitrate salt, ¥mp. »
121.5-[err]. (qg ;41!"’ Igro 4_c ) F%ﬁ&%y eﬁY‘?g%{‘dﬂn‘f’ﬁP’F but yl phenyl) butyl ]
i m dazol e 1- [ 4+(1g AR AEAREATIIL S bt auiad phenyl) bty |
I m dazol e 55 1- 6%2 fi-dichlérob nzszltmxp 4- i met hyl phenyl) but%]
i m dazol e 1- 4-chlorobenzyloxy 10-phe5 decyl] 1mxdazole

6
1-[4-ci nnanyl o%y%

dazol
1-[ 4- (4- et hyl hgo %}piﬁﬁé é’%ﬁé@hﬁ lut;/lm] ?fnodgzol e - nitrate

4
salt, mp._93- 1f Z}S(td@lm betlzythﬁo W}/ imidazéld - br omophenyl )25

ggt ?Il.l- ][ 4I- ?4%?}?1;9 8 égg%?g ?hgdﬁi}é‘ 1’0P Ismﬁhlom he f)ﬁz Ole z%lémé+ole

1-[4-(2, 4-di chlids dhzolelmi dazol e
4-(4-tert-but ﬁrﬂwgﬂy#@%ﬁémﬂpﬂnng nyi) hwdkimmzole 30

-l
-[4-(4-chforo ) 55 e o
[ 4- (2 4- di Cw(ﬁl?% Jia ﬂx?ﬁh‘%?ﬁepggf ctg 20l 953 luti n 2.0 g of

06l otlahh dFB ke il
precnpxg{ng:?ré was complete The pro:gxct wlass ;n‘:tg:{% ?tffd {!%ag%ﬁg b;%!;lzﬁ;); 4;;12 dg;l%l ?;13
4 (4 FeiqRypt A ?’Fll | Bf 1% * 35
o R R O

rerete) shmﬁmmrmka)se R }54“] be oaa»@awloqheu
- r 0D btidskbisiN\ayid Gddidonosa ﬂfyotb ﬁft)t yppropriaiechaid eexample, hyd-

chI or vishipig hdidyhygrobro lf;lc hgsi Hosphpti cd aeet acad
%;: Hr;t, @a a 1d acl 0
ncﬁa ta C
Ci

P\' p f
50 : 1:%5% ﬁ%&g&l&h 4:t}ﬁ sﬁlfdﬂﬁ

4-
2,
4 [ fI umlomat hyI phenyl t hi o) - 4-chl orophenyl ) hexyl ] im dazol e
4-
2,

(4-t
tr
triflu % Spheny hod il SERZR! ©
o g cup P R e S e R
4- chl or cdmpietsty diksoRgd. ﬁ"h«p&gmyd 1K whst dnm:}ﬂlaﬂﬂi @ashed twice with water, dried
rTEt hyk bﬁh@h%ﬂeilﬁm Ej' prheyagdratedday yiFld|lfﬁZ-ﬂ23~t-éiclelorobenzyloxy -d-phenyibutyl]

6-

4-chl or As LB ; omoouads of Formula '
4- chispr gﬁ?&%&ta@% ﬁh&&f&ﬂ% o ‘iqbgg‘f?gﬁ‘ Mgt FamulaDean o

e

4-

6-

oo o1 !
-h-h-b-bH

11— 1

luBﬁ%Mfo ic |a€ﬂi

L e T e L L

ol
l—‘CDCDCDCDI—‘CDCD-h-b'

nzyl t hi o- 6- (4-chl orophenyl ) hexyl ] I m dazol e 15
fl uorobenzyl t hi 0) - 6- (4-chl orophenyl) hexyl] im dazole
(3, 4-di chl or obenzyl oxy) - 6- (4- chl or ophenyl ) hexyl] i m dazole
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1-[ 6- ci nnanyl oxy- 6- (4-chl orophenyl) hexyl] i m dazole

1-[6- (2, 4-di chl orobenzyl oxy) - 7- (4- chl or ophenyl ) heptyl] im dazole

1 = loctyl] imdazole 20

1-[6-(4- chI or obenzyl oxy) - 10- phenyl decyl] imdazole

20. 1- (9- benzyl oxy- 9- phenyl nonyl ) i m dazol e _
1-[9- (4-fl uorophenyl thio)-9-phenyl nonyl] im dazole

1-[ 9- phenoxy- 9- (4-chl orophenyl) nonyl] i m dazole ' 2
1-19-(2 5-trichl orobenzyl t hi o) 9- rophenyl) nonyl] i m dazol

1- %9 ((:| nl_éamjl aMAVE O- (A- chl LYH‘ nDhF\?’J\H glg%?igi\l‘ﬁo] ILal‘]‘l d)a/72114= Y ] @

25 1-[9-(2, 4 di chI orobenzyl oxy) 10- ( 4- chl orophenyl) decyl] i m dazole
1-[9-(2, 4-di chl orobenzyl t hio)-11- 5 ér’(ﬁ%@ecyl ] imdazole

1- [ 9- (4- chl ormbRNewihOMistrates tHe FakibA Qﬁx@i{ﬂeleniaméjﬁﬁﬂhﬁeutlcal formulations
1-[4-(4-1l uﬂn@ptwbyhkﬁ\foo ttem nglibadtérty anp prdrozoa, utilizing b activeé cdmpodnd. 30
EXAVPLE 8 such as a salt of 1-[2-(3,4- dichlorophenylthio)- 4-phenylbutyl}imidagoleNi t ri ¢ aci d (ﬁo% d =

1.42) was adﬁ‘edT‘ﬁ’fcﬁlp@ﬁ"é’ﬁl‘"f"d' a stirred solutipn of 2.0 g. of
1-[ 2- (2, 4- ditiké esmpoemey| OXy) - 4- phenyl butylg 2-pmdazole in 30 m. of
anhydrou eﬂph!eﬁo unt|I precipitation was conplzte. The product was filtered

of f, opt her, air dried, and recrystallized from ethyl dlet at e
to.yi eI d 1 ,,(l di chl or obenzyl oxy) 4- phenypbutyl] 35 imdazole nitrate,
mp. 121- [eMa]ayl paraben 0.15 35 In

simlar arphe ounds .qf Formula (1)0Ph base formcan be copverted
to“their %(g‘ftﬂb‘f"gﬁg‘fﬁ'dm ‘H‘%l tion salts BS’/"& eatment with the 15
appropriate acid, for exanple, hyd- rochlori c acid, hydrobrom' c acid,

sul furic aci ajl Oftht aboge lagrr:aut;nt Ere Iwam,areacmbipeméheamdacdaﬂc withstiriogi ¢ aci d,

gl ycol i ¢, ach #ifigentquaptityefwgter vigqreus stirripg to prgvidm ] 0 8e0f
succi ni am%bm. onmplation ﬁﬂ) 1’5‘?0(’:': 8f%?m%[51ﬁ%f?ﬁﬁ acid, tartaric ggi d,

citric aci dactivetsmpoandici d, ci nnami ¢ aci d, 4@.s@ndelic acid, nethanesul foni ¢
aci d, thar@ Mqhegiygolam d, p-toluenesul foni c20%&i d or sal i cyI ic acid.
EXAIVPLEfg ]1‘ th “%ﬂﬁ%?ﬂ or obenzyl oxy) 4- phen%ﬂﬂnutyl ] imdazole nitrgte (2.0
In 0 saliaé schktiol qs 45 | or omet hane wasigiaken with excess dilute
pot assi um car bonat e soI ut ] on unt| I the salt was 45 conpl et eI di ssol ved.

The organi g fiv Yﬁ?bIP?lW"H "9\5‘53‘? Qfm ed over
nesi & ceg lvi;& ne solution 1s then added wit stlrhn to
rm-g £t d through a(. 2 micron membrane fi ter 30
2- (2, 4- dina laékagbhe;nwseﬁwcéndmﬁmy uty I mdazol e as an 0|f I'n simlar

rranner t he §nt0m¥i€ﬂrrmb4ﬂmn acid addition salts of all conpounds of Fornula
(1) can 50 ,hs. coRNvGhd €d to the cor r espoifds By ve€8Mpounds in base form

50 195 Magnesium stearate 22,717 35
19 EXAVPLE St&chThe follow ng il lustrates theégg eparation of representative

phar maceut i €2819%¢ or.myl at {.ons, whi ch may be us for controlling fungi,
bacteria a p@8&8gﬂ?¥""h€ ) zing an active cotpound 5 such as a salt of

1-[2-(3.44- drrddboveipgedivli 4tk egmbidedpie Bishlated hdrgedinnol # the solvent.SThe. 400pi cal
For nul ati orfogp%n Aakendeiedadformsd into tablets (containing 200 mg. of active compound), 2- 2 Span

60 an appropriate tabletting machine. MPL 2 10 Tween 60

2 The anti-fungal activity of certai Qormﬂﬁﬂ’s%ﬁ th@present invention is illustrated by the
5 Pet r ol4at Unllowing assay procedure. 10 Met hyl parabeds

0.15 Propyl gﬁF ms were: 0.05 15 BHA (butyl at ed

andida albicans (ATCC 10 Cal.
hydroxy ani sl dtda albicans §ATCC 14@3¢1Ca2 15 vater

gs 100 Al os. ARl flon AgredinATEC 1889X)PE.Mat er, are conbi ned and heat ed
at [err]50with s?frqchqphyt 1 meqt t%ateﬂ(sﬁrﬁc Udﬁt)-t’@xmof wat er at [err] is3@hen
@1

aded W h V%Qéﬁﬁ T 5 Vet e R 0utke Hfankfls abd'S, ghpgor il ation
which is thg &ufeQ)@ h@ Hﬁﬁensncs there were some differ
these were handled
55 Izncu(t:mtlon of all organisms was in roller drum tubes containing 5 m! of medium incubated 55
at 25"
Test compounds were dissolved in 0.6 ml of dimethyl sulfoxide, ethanol or sterile distilled
water and to these solutions 30 m! of sterile Sabouraud Dextrose Broth was added to produce
the first level of compound desired. Aliquots of these stock solutions were appropriately
60 diluted with sterile Sabouraud Dextrose Broth (Difco). Generally, dilutions were in 60
geometric progressions, e.g., 300, 100, 30, 10, 3 and 1 p,g/ ml. Approximately 5 ml of each
dilution was added to each sterile test tube (16 mm) and tubes were innoculated with two
dr%ps (c):f inoculum. Tubes were incubated under aerobic conditions by roller drum agitation
at 25"
65 For inocula, yeasts were transferred from Sabouraud Dextrose Agar (Difco) slants to 65

ces in how



B. I'V. Formul ation Active conpound 0.5¢g

Propyl ene gl ycol 20 g. Polyethyl ene gl ycoi 400
20 g. -25 Tween_80 . - 149 .
25 0.9 Saline solution gs 100 nml. The active conmpound

is dissolved in propylene glycol, polyethylene glycol 400 and Tween 80

(Trade/Mark). A sufficient quantity of 0.9%saline solution is then added

W th @yl ng to 30 provide 100 mM. of the I.V. solution which is filtered
t hr ougk” 0202 m cron nmenbrane filter B‘g@ﬁ&g,lpackaged under sterile 20
conditions.ZC._(ral Formulatiopn parts Lght Active conpound

200 35 Magnesium stearate , 3

35 Starch Sabouraud Dextrose Broth and incubated at 25°C overnigly. Twe of one-tenth ~

iluti t id cult d as inocul tube, St
116 PVP ( pol yvichel ilied g Ol Eoivured on Sab uraud Dextrose Agar Gt Nzl v{%ﬁe
i ngredi ents_arathadbeRincubaed a5 800t it lead foubWags. gifiatelyd 8 mil HFD. Rt . _The:
40 for nmul at b orchloside¢ spiytiod wasatidedith the agae daritndnd suspirisivhswére ontiabyscraging @@ nd. of

active conpourj grymgqgri @Xm F e g‘lﬁsni ! S ) g:i: X %nghe" T
R G bl R Lt R

i1l ustrated byfot the tést AftedIniGvdcoiic axamaiti@i fo€ @GEbiGty of inocula, two drops of these
45 Test or d@nisyspgnsigms were pddaddn daribas dilubiprsaof the tAT@MPOGRIS in) SabouTausl Dextrpse 10

CandidaaIbicatr"J_Igl %%‘@gg ihat & R Rinccdira i%b/r t on fl occosum (ATCC
15693) - E.f. E%M by 1&&% Mh:DPy é’%%%@ggﬁ'ﬁ Fﬁﬁé@ﬁfiﬁﬁdﬁﬁﬁﬁﬁﬁ&ﬁm
50 5. M crosposgiml.¥eps mdhé%fﬁnéqﬁﬁgé})ghree ddyg) incatjom) iesdpsints wathdungi 44nd 5
general |y df as¥gre ﬂ%ﬁqug@aﬁgﬁ qay ingybgtion andwith argargsm 3 detgpmisatignsavere made 15 ¢
der mat ophyt es. “BeEAUEYLIVHEL? di f f egypn}, Sharacteristics there were sone
differ ences i m-[mwchbmenzmﬁ@mmiaﬁroﬁgﬁil)prdpﬂpumgmi@&e all or gani[sms]
was in roller eromtubes—econtatn-rig—5SH—of—redromt+racubated—5b5—eat—{ gLr].
Test corrpo&ﬂds di Isol ved in 0.6 m of dinethyl sulfoxide, et hanoﬁaor
sterile di still\é\%:'_ tef and to these solutions 30 nml of sterile Sabouraud
Dextrose Broth was added to produce the first |evel of conpound desired.

Ali quots of, t heBel4gnegeibensithio)-kst-dietleronlispylipsenylit iglidpzgonitratel uted with
sterile SaB¥duraud Dextrose Broth (Ditco). Cenerally, diTutirons were in 60
geonetric progregsf.ons.l1e.g., 300, 100, 30, 10, 3 and 1 [err]/m.

Approxi mately 5 rd.adf kach dilution was added to each sterile test tube (16

.mT) and tubgs wes 3 U|ﬁ'1t,-0(_j3_ 4{-3 htlc\)lx\!g g.r Fopdl- i n(pcq‘l_ Ui{pateTUbes Y\eregg

For inocula, yeasts were transferred from Sabouraud Dextrose Agar (Difco)
slants to 65 g@ -0.3 1,522,717
20 Saboura DextT¥8e!Broth and incubated at [err] overnight. Two dropg of

one-tenth di| ui-[30@Ser@butyipRmAhid)-P@URRIpHerypropyl e fmidbR oaige as inocul a for
each tube. StoeLs—eHeﬁﬁ&&e-phy&Fe—Hﬁgi—mﬁ-ﬁheﬁHﬁhed—en—S&beﬁﬁa&d—

Dextrose Agar or 1Nrgut_r ql Wrt Agar slants that had been incubated at [err]
for at |easfy fourdiegksg Approxi mately 10 m of 0.7% sodium 5 chloridep
sol ution was addamato10 he agar slants and suspensions were nmade by scraping

the 5 agar surfa and_vortexi ng .the suspensi Qns. These suspensi ons were
filtered thr oub‘L"(t%' °‘1“5§75‘F§‘Y'8Fe“§?'@?H'@“EPE‘?PH?‘B{ Bropylls dpidpzglsitrate (40 x 40
mesh and 18 x 100 nmesh). This procedure separated particles of agar asd .
fungal mycelium dhmagan fromthe spores that were required for the test.
After m croscopi (9@%(8.!{!8 nation for suitability of inocula, two drops of

t hese Caz-

50 1-[2-(4-chlorobenzylthio)-4-(4-chlorophenyl)butyl]- imidazole oxalate 50
Mg - 3
E.f? -£0.1

55 Cal- 3 55
Ca2- 3

1-[2-(3,4-dichlorophenylthio)-4-(4-chlorophenyl)butyl]- imidazole nitrate




e
10 su pensi ons were added to various dilutions of the test conpounds in

Sabour aud Dextrose 10 Broth. Fungi static endpoints, that is, the -
concentrations at which growth was prevented, were det er mi ned by 7
vi sual } zati on @md reported as mni rral [ nh| tzszzony concent ratl ons (I\/I G in 21
[err . - e—f d —efape ?

W t-h ! and 5 15 wer e determ ned after five days i ncubat i on and with
or ga& , determ %onglwere made 15 after seven days' incubation. MC
(err] ™M) 1-[3-(4-chggnabgnzylthio)-3-(2, 4-dichl orophenyl)propyl] -

i mdazole nitr te 20Ca2-3 5

20 E.f. - [aerr f

1-[ 3- (4- et hyl ben} 3? %?hd’)m%he’('yfhﬁ?)‘ dl(éﬁﬁ'lﬁrt"jﬂ'?é'r)i'{ﬂ")upl"ﬂ'ﬂ%qe nitrif dazol e nitrate

25 25

25 E.f. -[err];,C a. 2M-g. 1- 30 10

1- [ 3- (4- chl or ophenyl gi‘n 0593- (2, 4-di chl or ophenyl ) propyl ]- inidazole nitrate

30 Ef. - 0.3 Ca.2¢gyb.3

35 1-[3-(4-tert- butyI phen | t hi 0) - 3- (4-chl orophenyl ) propyl]- i m dazole

oxal at e T. m -5l 1-42-(3.4- dlclg)raphpnylthj_q)—4-phenylbutyl] imidazole oxalate 15

40 C.a.2 - 10 1 [ 3-(4-Dbrono- 3- met hyl phenyl T hi 0) - 3-( 4- chl or ophenyT ) pr opyT | -

i mdazole nitrate 45ca1-3

45 T'm - 1 Ca.1l - €@2C3a.2 - 10 50

éO[ ﬁﬂéll chl or %en%-)(-}-i;' -1, ? llg%roghen}gl% @hcﬁlrg eny )Xutl'l] 1m[Hazonglltrgteoxal ate 20

55 C a.2 - 3 1-[ 2- ( 3, 4- di chl or ophenyl t hi 0) - 4- (4- chl or ophenyl ) but yl ] -

imdazole nitrate Mzl -3 1,522, 717

21 Mg, - 3 Ef. -[efft da.1- 35 Caz2 3

5 1 - [~ (4-chi or oplersdidibehayhniof s bAsQpRAIY ot kg zol © ni trat e 10
g. err

10Ca1- 3Ca.z2- 3 1510 1-[ 2- (3, 4-di chl orophenyl t hi 0) - 4- phenyl but yl ]

i m dazol e oxal3t e i 15 C.a.1 - 3 Ca.2- 320 30

%0[4“/l (3,4- gl <2:gl orwhezwhitm@benﬂyléﬂwlik -GKIep IRyl hubUL Yhidazoleigk@gol e nitrate

g. - F—m

25 1-[4-(4-chl oroben.f%lthﬁo) 4 (4-chl orophenyl )butyl]- imdazole nitrate 30

Cal- 10 35 35

30 1-[4-(2, 4-di chh¢s-¢hehiuzrgtenasyoxy ¥4-(AU4-dibhiaroplzingiibukyl o irhidhzole nitmatelazol e nitrate

40 Tm -1 40
1-[4-(4-chlorobenzylthio)-4-(2.4-dichlorophenyl)butyl]- imidazole nitrate

45 C.a2-10 45
1-[4-(4-chlorophenylthio)-4-(2.4-dichlorophenyl)buty!}- imidazole oxalate

50 C.al2-10 50

WHAT WE CLAIM IS:-
1. A compound of the formula

R'- CH-(cHa= NN
%2

)



35 Tm - 3

35 1-[4-(4-chl orobenzyl oxy) - 4- (2, 4-di chl orophenyl )butyl]- i mdazole nitrate
40 T.m - 140 1-[4-(4-chl orobenzylthio)-4-(2.4-dichlorophenyl)butyl]-
i mdazole nitrate 45 Caz2- 10

45 1-[4-(4-chl orophenyl thio)-4- (2,4-dichlorophenyl )butyl ]- i mdazole

oxal ate 50 Ca2- 10 s

50 WHAT WE CLAIMIS:- |. A conpound of the fornula [err] 21 (‘_\( /

T
1,522,7 21 Mg. - 3 Ef-Terr]
Ca.l - JZ_ZL 5 Cao 3 1,522,717 51

5 1-[2-(4-chl orophenyl t hi 0) - 4-(4-chl orophenyl )butyl]- imdazole nitrate 10
Mg. - 3 Mg - 3

10 E.F. - [erEff. c=811- 3 C a.2 - 3 15

1-[2-(3,4-di céacév o@henyl t hi 0) - 4- phenyl butyl] im dazol e oxal ate

15 Ca - 3 2- 320

1-[4- (3 4- di{eti- dﬂorpblenyltlﬁd)mq)t-cMe(oéh@hll)mpphﬁnﬂyzlobebmayé] i mdazole nitrate
20 Mg. - 325 Tt

25 1-[ 4- (4-chkp£ obejizyl t hi 0) - 4- (4-chl orophenyl ) butyl]- imdazole nitrate 30
Ca. l- 1© Ef -%0.1 10
30.1-[4-(2, 4- Chaclzg & obenzyl oxy) - 4- (4-chl orophenyl )butyl]- im dazole nitrate
35 T.m

35 1-[4; (41qhl 9k ahmRrphRitliofs-finfiodtif bR but y! 1~ | m dazol gonitrate
40 1- [4 (4 chI orobenzyl t hi o) -4-(2, 4-di chl orophenyl )butyl]- i mdazole
nitrate 45 g'z a.2 - 10

45 1-[4-(4-chlorophenyl thio)-4-(2, 4-di chl orophenyl)butyl]- im'dazokda
oxal at 260 1- [4-(3,4-dichlaraphenyltifio)-4-(4-chlorophenyl)butyl]- imidazole nitrate

50 WHAT WE CtAHMTS——t—A Ttonmpound—of —the formuraferri——22—

1,522, 717 Mo, -3 22 wherein [err] and [err] are
each i ngsependemgl y1phenyl phenyl straight chain | ower alkyl or phgﬁ
strai ght” chain | over al ne of the above substituted in the phenyl

ring with drié %‘Fh'ﬂ‘BP"é‘ZYs‘ﬁ‘!?él“r(f‘ ﬁ@ﬂﬁoghqnﬂé‘e‘ﬁ’@h%ﬂ‘lz@? ni@tct ed from ( [err])

al kyl, halo and trifluoronethyl groups; X is oxygen or sulfur; nis an
integer f frmﬂ-tm 8 with the proviso that nis not 1 when 5 [erg] is

henyl Ltu :)hen t he | ,acid addition salts
!toher)e/of. 5‘9@'(5 L %”)4'?(?6%8 a\gh’i'éy?iel"wg F§“§ﬁﬁfur. 3. The conpound

of Claim1l wherein X |s oxygen. 4. The conpound of Claiml1l wherein nis 1.
5. The g pnpoufdn.of 3Gl ai m 4 wherein R is phenethyl, styryl, or 35
hal o- subs

Ci nnerryl E):’t[Hé?ghlérg) er{)ﬂenfazylt gpﬁll\(; Nel!)l lblbuwg{?igﬁirk niit?ateohenyl , benzyl ,

40 Tm. -1 40
1-[4-(4-chlorobenzylthio)-4-(2,4-dichlorophenyl)butyl]- imidazole nitrate

45 C.a.2-10 45

1-[4-(4-chlorophenylthio)-4-(2.4-dichlorophenyt)butyl]- imidazole oxalate

C.a2-10 50

WHAT WE CLAIM IS:-
1. A compound of the formula

50

R cu-(cuz)n—N/\N

Y-

()

RN L



ci nnanyl . 6. The conpound of Claim5 wherein the halo substitution in R is
4-chl oro, 4-brono, 4-fluoro, 2,4-dichloro or 3,4-dichloro. 7. The conpound
of G aimb5 wherein the halo substitution in [err] is selected from 15

4-chioro, 4-brono, 4-tfluoro, 2Z,4-dichloro and 3, 4-di chloro; "and, when [err]
I's substituted 15 phenylthio, is additionally selected from

2,4,5-trichloro and 2, 3, 4,5, 6-pentachloro. 8. The m5 which
is 1-[2- (3 4-di chl or ophenyl t hi 0) - 4- phenyl butyl]lrlr{mmmm w | ﬂ“aoid

addi t|{ on_salts thereof. 9. The conpound Gaim *5 dhicehfiss =
1-[ 2- {3p4- BA%hl or obenzyl t hi 0)- 20 4- ﬁkﬁéﬂyﬂbutyl ]im dazol e and the ac?¥
addition salts thereof. 20 10. The conpound of Jarmb

whi ch is 1-[2- wBerédin R'cint ®°cleeeur Inmpe):derﬁly heﬁylphtﬁyyhiaigm dﬁﬁﬂlbeereéllcyl bhe actd

addi ti on sal tsphenﬂﬁt!@}ghtc hain lowh@l st oshindhe nhsnyl ring with
12+ (4- o or AR e e sl ﬁgm%ﬁ; m;ug g (e
aci d additi gn pﬂeﬁyh $aBstitut henyl addition l%'tﬁére WA cls i s

1-[2-(4-chl orobénz heosompound-of Hairfi 4- thteprbmwlﬁgtl ) but - 3-enyl]im dazol e and—

the acid additign mpxlgr‘\%% g‘ﬁﬂ%&?ﬂ of CIalm 5 which is ™
1-[ 2- (4-chl or obghzyid B} A Ghevkh I bRty p@&ﬁmitﬁe@nd the
aci d addi tign ﬁleelnémyltohay@rn‘nd Rlﬂsphaﬁyebé‘rﬂﬂmlm yKr h it ngl\bdngyl or 10

1-[2- (2, 4- di chtiorastybnzyl oxy - 4- oroBhenyI - enyI I i m dazole

and the acid a here"‘ ‘h%'ﬁ‘l"l%‘ ‘W@“Mﬂéﬁﬁﬂ°’°o bEeme% m 5
ﬁl 3%&%& ﬁblaﬂ?‘ ¥

which is 1- [2 S irerelrth e Hafr SABdRRIGh Jib w2 i Ldidtiedazod € and
the acid addi tnmluonsaan-ﬂaeomd]sﬂhofo 2, 46lichIbhe arclohypd inlﬂdroohnd,‘,luaxem’& substitited s15 .

1-[ 2- (2, 4-di chP allyacle ftqm% 16 ptachigre. h
aCI[d gdd' ti IO?‘ R é lb f;g olegnl%fthe aé?addTﬁﬁEE%qsﬁ%%g OéPMengl &‘W(;CL 'es

1-[ 2- (4-chl or ob&nzhe hean 5Ok ensy yhidhml&aw.lz@nam the
acid additi2n é@h@rulbvhﬂmdﬁzole !&l thi'laede Lsaleh thdrea®] ai m

1- [ 2- (3, 4- di chl, dPophk o oVl ILI2tgt4ye Plﬁf@&wlw&nd th
aC'[ d gdd' ti IO?‘ Sgﬁ?@ﬁfygmoﬁgi@ih{%mdn%gmn sggs Eiy giﬂ@ :gibf YhVifhio)l S4- ’
1-[2-(4-chl orobeambmgy))buﬂa-edﬂ]nm(ddzowﬂndn ragti} Jiuia b hefébdaZO| e ‘and the

aci d addit |?<§n und of Claim lorebeneyloxyli - 5
i et 3112 (it o i afﬁ‘f A kg 7y oacol
and the acid a ¢mdr@g1m tussie ﬁ]ilﬂﬂfazoleQaLdt idCadiel .ai’m ichis
1-[2-(3, 4-di chl déopHenydompowid- of - Clain cﬁlmhldphen [3 bl,l‘t-deIOmbth]quxyHaio and

the acid ad¥it (4l hf’%y‘lbh'e?ts 1]imigazole an ch
s 1-[2-(3, 4- déﬁ&ﬁiﬁekﬁé’ﬁ‘ﬂ?ﬁ‘hﬁ olﬁa"“ &é“ﬁm&aiﬁg ffo°d’ SHiaztol e and
the aci d additi as. sfhd Sompeuraiofof Qanm Thewmemp@um[iz (ﬁ4-ﬁichllombeﬁzyldily)3h4-l S

1-[2-(2, 4-dj chK‘b‘?héfB wllbk 9]""“19201 |s i mi daz and the
aci d additi¥n ? ‘ﬁo D “l Qﬁ h)g lez? O RRAPY 3“‘ )5 £ '8

| -[2-(3, 4-di chl aBObER YoinPbhd 5(4»11‘1&}110{01;: walau&mbnldnmtﬂayohe and
the acid addit l(‘btrhka’eéltsyllﬂ ]elolﬁazole and the acidddigén salrhtinec ofipound of Claim1

wherein n i Th 960 B niso rchlogebenzylnEn)y | 4-or
hal o- subst |®uté chlq1 yl)buﬁuﬂl&%e ncﬁ)hgﬁ yd% ion s? e\%lﬁgm)mp% EMJJ Ok 40
hal o- substi t ut edcmmqmyhyl)bmybﬁmiaydﬂe arﬁi?the Idfidaadmlmp@amdh@éofa alm erein the

f o 1-E25(3,44dichl h
T vor gy SPenrap bk eni i B Riuaaen s;‘ﬁ;“' = ”“m 4k ditshl or o,
22 )@E [ Glaim S which i (o (34d1 gﬂ?of rasfe’s .
of O aim 27 Wn@rmd?o DAE BfAthe ST S0aitloR Ee Pharaoho rom

4-chl oro, 4-brors, ”nheflcum nd204 Glamhlﬁ)rmhlelnciSSImmbhicmmbewwx)')ﬂhe-n [err]'
i s substitut ed(@ﬁéﬁﬁgﬂhﬁw)@‘y i ?ﬂ%&ﬂ&dh???ﬁza@épééﬁgﬁ‘%ﬁbg At cl4*|I oro b
and 2,3, 4, 5sf- pg )9u idaddi€arkdd ﬁdlt@ﬁ efdof BORA xlh

1-[ 3- (4 chl orobaszyr doﬁﬁlanrﬁ?%eﬂindhkm’oﬁphenyl )propyl]im dazol e and

the acid additi A8 s a?etc m qveﬂ la;rr(;25wh 5 éﬂi‘a auteqlpl@ﬂamﬂk’zﬁ whi ch
s 1-3-(2, 4- dIEERBEINE RN %um; %@ Rhab géj.%mx,ua-g; dgzole
and the aci §5 addiublo0%4-3Rhibf, b AR 4-dibfihot ONPOUN arm 26 Wwh

1-[3-(3, 4-dichl dZtSob’ém:z hm )10f334a1r(1274vhdteohllh@m| haabs u;f?g" lgsahcdramhe and

ichlor he tut
t helaC|3d Z‘ddH gg B *f\%yﬁ 30&? {ldl."l elecg from ??\5 trlch ro an 6-p'grﬁagl§%‘lgm 26 whi ch
i's [3-(4-c p§ aim 26 which is 1-[3-(4-chlorobenzyloxy)- 3-
60 (2.4- dlchlorophenyl)propyl]|m1dazole and the acid addition salts thereof. 60
30. The compound of Claim 26 which is 1-[3-(2,4-dichlorobenzyloxy)- 3-
(2.4-dichlorophenyl)propyl]imidazole and the acid addition salts thereof.
31. The compound of Claim 26 which is 1-[3-(3,4-dichlorobenzyloxy)- 3-
(2,4-dichlorophenyl)propyl]imidazole and the acid addition salts thereof.
65 32. The compound of Claim 26 which is 1-[3-(4-chlorobenzylthio)- 3- 65



23 1,522,717
23 (2, 4-dichl orophenyl)propyl]imdazole and the acid addition salts
thereof . 33. The conpound of Caim 26 which is 1-[3-(4-chlorophenylthio)-

3- (2, 4-dichl orophenyl)propyl]imdazole and the acid addition salts
thereof. 34. The conpound of Claim 26 which is
1-[4- (3, 4-dichl orophenylthio)- 4- 5 (4-chlorophenyl)butyl]im dazo e nd

the acid addition salts thereof. 5 35. The conpound of ’Q m
26 whi i's 1-[4-(4-chlorobenzyl t hig)-4- (4-chlorophenyl)butyl] i ‘dazol e
and th® acid addition sal ts thereof 4& The conpound of Claim 26-which is

1-[3- (3, 4-di chl orophenyl t i chl Qrophenyl )propyl ]i m dazol e and

the acid (3 %?Phg'éﬂ')!’?? 'H P‘% he ac add al 26 whi ch
s 1-[4- (a,%atloqsaﬁ‘ét“ Yo ‘Emsy& zthe ;(d%“tﬁ X?ﬁﬁﬁé%’é’gffy“h 91T dazole. and
the acid aeldl tThe N cenip 288whidihds cnma(zundcm&oﬁneaylmno)za -whi ch is

1-[4- (3 4(4tthlerﬂpb¢mbelnzllm )eaMihegrhxdcqoznwpmwﬁ r:pE]ef (é h?yr%’%m‘{ e Ig t he

201 o 2901 b LBl S R iR lo SN D s e

aci d addl(1214€dichknd>|ihsn){l)pmpgl¢1fmdazole and the acidlgiditi h@alts nd of d ai m&q 26 whi ch
z

is 1-[10( (’2“’14‘9 ‘ﬁé P5‘H9E|'E’yt°]‘¥)m $razdl e and

the acid (g E{] B’E‘H‘% mt‘%é‘f afgéf‘&%% }:%mq;t%gky 64.whi ch is

1*[4 (3, 4(-4%16 pREM PR’ tdat and4he icﬂi-zfdhiﬂ@ﬂ azol e and the
§i d addi t Ban Bal tempoude off . CI 2642wh1iﬂlnelsc trnuorqvhe@"é!% £6 yhich is

[4 (1@ nRpy imidazole ol tho acid s dazol e and
the acid g@j thmzﬁg@f’fbatdzméaa%bt an Ridition limti%e SRR e ch i s
1-[ 4- benzyhth odind- o Cidimr ophemylt 1buIy4§3IM1elambkenallddol- he acid

addi ti on @élwwpbmt)eeflllmmzoleaﬂé Bfalt *q 3)
1-[ 4- (20 aym Q% é) a}ﬂh ﬁwy)l%'tﬁ)yl‘]’l T dazol e
and the agud&a ‘ggﬁesﬁ%p%%nws hen & ezael?:/ﬁtc%fxg&sg [sFBeng@tpi@und-of Claim 26
whi ch i s @4-die atepliahmbotyﬂmc}dzojx yid thd acid 2dditiagi seltsl thyregfheny | but yI ]i m dazol e
and the a % %MI £pm |25 (tlﬁl@r @§f Whﬁ§ is Al dtikbtrgichlortbetRIERur  for o

ca acid a r¢o

ddition sa €

i nhi bi ?§ n Qi% bﬁﬁi]@% alm G/Hcﬂ 2 qmq&%ﬁﬁomlzﬁhxﬁorm” ses an

ef f ect i veu@itHidrogiend)b0gIpaduacle asd mbatldir'&dﬂiltidﬂ saltsahereck. or an antl mi crobl al

aci d 30 addbt i Arompukition ksefubiof inhipiting \r@ i, Racteria oF pratﬂz %
30 47, EAOER RO Pl TR o T o R UL s uher i
t he Cals | €l47] siﬁiﬁﬁ lduﬁab El.‘ﬁtaﬂeﬁﬁﬁﬁ &utlcﬁlﬁﬁe\'ﬁ/&%dl@thﬁad’rﬁtr@’ a 48. The

conpositi ﬂmrmiceﬁtcallymcéhitabbrmme \icedrrieadm n| strati on vvherel n the corrpound of

Fornul a | |4§ h§§em>°smnaﬁc % ’TE%P; w“i“%{hr e!fﬁ“ e %{‘ rp rcent of
e CongoBiuladispasen g el Bpulicn 5;‘3?'% R e e
bact erl a @;splymrga @xmowéu tamngam SiBfEct t8 taalppy, unpigbdceria ohpretoz@byrect

cont ai ni neffective amebi t@é@ C(t"tpoa'tftfti@kl in qlgimdjor a W@‘EP'G?“’ #lddionsdy, an

ef fect | velgiBlgl: arﬁ‘it ﬂé?’ gl e BF Portula, £fs ARidRkdd™ c obi al

aci d adgi tdpRRyS reof, or a conposi t1 on contal ning same as aMdactive

i ngredi ent 515 heTrhehcvteofrtﬁldlnoﬁ9 @hericim the cothpoued of Foramutaohiscadméhistdred-ornula | is

2‘8”‘52' S'Erﬁz ﬁ:f(ﬁlyt cé)ﬁf F Ldr}:f%éﬁ tion of aco?og%deasglglrl}lﬁg ﬁl I‘f m(\) w (():hrcrcr)u pnses .

agm ni ser ed system caIIy 52 A proce';ifor the preparation of a4éorrpound
ab clainmed in claiml which c | - converting a conpound of the
fprmula 45 [err] 50 Rm,ahé"elﬁ\:j‘

50 wherein [err] and n are as d@ﬂinefi inclaiml to an ether by reaction
wWith adgase and [err] wherein [err] ¢& substituted or unsubstitutef phenyl
stral ght GRALA R1QWEh oA JVderif¥a PGV tSid @hd By r&bfinnwithoiise addkRIYy| , and Y is
a | eavi ngwgéreirR? 1s&fbs&ﬂute66mnarbtstitmgd pheayl sppighnchainfloweh @kl or pieydstraight

55 [err ] chain lower alkenyl, and Y is a leaving group, or
b. converting a compound of the formula 55

A
Ri-cH-(cHh L}
Y

AN



24 1,522,717
24 wherein [err], n and Y are as defined above, or an acid addition salt
thereof, to an ether or _thioether by reaction with a base and [err] or

[err], wherein [err] is substituted or unsubsti- tuted phenyl,or c.
converting a conpound of the fornmula [err] 5 10
10 wherein [err], n and Y are as defined above, or an acid addition salt
thereof, to a thioether by reaction with a base and [err], wherein [err] is
substituted @g unsubstituted phenyl straigfgnlﬁ chain | ower al kyl or
phenyl strai ght—ehai-ntower—alkenyl or 777 15 d24
reacting a conpo%ndi%, the formula [e and/or [err

|

ferr] ] 20
20 wh . wi s defi 9r addi ‘lt F%?f’ an etherjon ~
| over e;Ielk;I [ SLEI]: ta{g en ’2"5%?8@% u seeg or §uin°sr%§sa€1e‘¥}g?eé@(dﬁsési%ﬂ“,“g%?fé’ﬂ -

strai ght chai n | ocswerongérkiyg a compolmshefithsformilght chain 25 | ower al kenyl, and
Y is as defindd above, with i mdazole, or 25 e$
hydr ogenati ng a conpound of the fornmyag; _ or an acid addition salt
thereof, wherein [err] and [err] are %g%g"r&)glﬁth [err] and [err], =
respectively, 35 as defined for formuMa (1), except that [err] and/or
[err] contai AL ali phatic olefinic unsaturation, 35 or f. converting a flfee
base of the formula | to its acid addition salt, or g. converting an acid
addition salt ofwhérein@®pwatiddy &t ad defiiad ahove, dran i@ adtiitioh salpbereofing aftiiioshdpbge. 40
53. A conpou g agaguinnoiithop base ardR°§H;) whesein zérfgrsgmeéwr mesubstifptest phenyl straight t hose
clained in 3 61‘35‘?%2 ]fg'cg %‘;ﬁﬂ%g};ﬂ%‘;ﬁﬁfﬁﬁg’w grenyl, 85 osi ti on accordi ng!fo
claim 46, as descri ed Wereln. ) nmet hod according to claim49, as
descri bed herein. B&SCHACHr$R'emd/aR'dds€Hi-Ned herein for preparing a
conpound of ghaim 1. 145 57. A conpeund of claim 1 whenever prepared a
process according to claim52 or 45 claim56. 58. A conposition accordfng
to any one of cl tiarrer% 4%9£4gte§herrueiswr%§£the %om§§ndgai gt;aasgﬁl ai rnpgrd ‘iilnze}gy one
of claims 2 to : i A : 1% s
49,50 and 515 tghnag@tle:cﬂvtﬁ? :ié@%l;fd%él’rae@é{gmh% ; azﬂ?oa acl%‘}rpggzr?g saga'g,(':tl‘:aalmme% in
any one of cl ai ne. 2hydoogddating 8 cammbuhd/ of the formula 50 MEVBURN,
ELLIS & CO Chartered Patent Agents, 70/72 Chancery Lane, London, WC2A 1AD.

55 A pnt_?(&%[hrﬁ%e Applicants.

55 Printed fgg Her Majesty's Statio «%"&/ i g4 by Croydon Printing Congany
Limted, Croydon, Surrey, 1979. Publ iys.héd by The Patent O fice, 25

Sout hanpt on Bui | di ngs, London, WC2A 1AY, from whi ch copi es may be obt ai ned.

or an acid addition salt thereof, wherein R" and R” are identical with R ' and R?, respectively,
35 asdefined for formula (I), except that R and/or R” contains aliphatic olefinic unsaturation, 35
or
f. converting a free base of the formula I to its acid addition salt, or
g. converting an acid addition salt of a compound of formula I to the corresponding free
base.
40 53. A compound according to claim 1, as exemplified herein other than those claimedin 4
claims 8 to 24 and 29 to 45.
54. A composition according to claim 46, as described herein.
55. A method according to claim 49, as described herein,
56. A process as described herein for preparing a compound of claim 1.
45 57. A compound of claim 1 whenever prepared by a process according to claim 52 or 45
claim 56.
58. A composition according to any one of claims 46 to 48 wherein the compound is as
claimed in any one of claims 2 to 45, 53 and 57.
59. A method according to any one of claims 49, 50 and 51, wherein the active ingredient
50 is a compound as claimed in any one of claims 2 to 45, 53 and 57. 50
MEWBURN, ELLIS & CO.
Chartered Patent Agents,
70/72 Chancery Lane,
London, WC2A 1AD.
55 Agents for the Applicants. 55

Printed for Her Majesty’s Stationery Office. by Croydon Printing Company Limited, Croydon, Surrey, 1979.
Published by The Patent Office, 25 Southampton Buildings, London, WC2A 1AY, from
which capies may be obtained.
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