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Cal i forni a 9430432 Uijled 3 Septal%¢ of America, do .hereby decl ar g%

i nventi on,f 58 WM Gpnigatign Aprliqaten NopB&t nay ‘be granted toff
met hod by whigh (32 Filed 3 July 1975 ing pe performed, to be particul{
in and By the_f ¢ dHitag Sttestob iamerica (US)5 The present inventi ol (4
novel im dazdTe @ Gomplats Seecificasion pyblished i Bepty197T provi des \Q
[[err]- {R—t hi o) $Hie ANTHHA] iGHTR23HEQRA0IN 912 814 N(@Jyﬁlﬁr nyl ) phend&axpos

i mi dazol es and X159 [ledex]at @frepighdeony| )phenet hyl ]i mi dazol es havi ng the formul a
[err] 10 and t heCAddi7$ bii7 4410200 22\%&&5&2622722\(

10 Ris al kyl, alkenyl, aé %%25 %@%@Y; %%] ﬁg@% 32%“ kynyl ,

cycl oal kyl, cycl oal kyl al 461 A2 4 sSUBS 0L ¥ @b aryl or
substituted aryl, said sulxx slmﬂdaasaldse 6681666 694691 6st9tvsed ar al kyl
containing at |east one srgp} ST7R 78TO 78h 79 aIQQTn%E EM/ROR¥ct ed from hal o,
| ower al kyl, |ower alkoxyP™trifluoromethyl, nitro and cyano and said sub-

15 stituted-aryl contai nisag)-gi(R- mm)pggggq;glggnmmrzb@gl ected from
hal o, | ower al kyl, | ower 15 al komyD DERINM(DVMHBREQFm tro, am no,

acyl am no and cyano; rr Iovve,r al kyl r.al koxy,
trifluoromethyl, nig Sm&y W&_m’
which Rerr] is al Ky, Cafifé Umuar tdotudie de%rafé 61y| or

substituted aryl, foiﬁhslawdps!mmta patmedxasabcadr aglothelmetbddyi which dis ar yI
contai ning at5 | eas® % %‘HE&&t follow tr haI

| ower a!jkyl | ower al 1 [BUR ﬁ; ?Eﬁ ahyiimi are
i ndepengent |y sel eextd o] ﬁ(msmmnma provr d

t hat . 25

t he val ue of m cannot be greater t OHRICl— Q@\;except when Rlerr] is
the group -S(On and Rerr] is ary[kafg bi(%, tute ryl 1,485,719

2 The term"al kyl" as used in the specifrc "bn and appended clainms refers
to a saturated, unbranched or branched acykic hydhocarbon group contai ning

1 to 20 carbay at O’{I& dwn%gd Vofis mw et hyl, ethyl, n-propyl, |soprop¥+

n-butyl, i-buty ﬁ&e‘dlmm@ny@ 1, cldaRylydyclodkyiodecy
n- oct adecyl and t r@:yl,lakwtyl 'ﬁtbsmute:t mal!iyl, aryl or sﬁlbsﬁmd agyl, yﬂ gﬁ’mu?mng?an al kyI

group as pr evr ousl at caf‘ s“é EfrPn ‘!ﬂ’d’?ﬂ&ew ﬂﬁ@ sr ve.
The term "l owgr al ‘ae nn?L
& rerm

V\/nerer n the Iovver mokylmﬁu ﬁ,&th,tl ﬂes, ma&ymuuw e | ne
"cycl oal kyl " as used Riéhydngendialos loweralkgl, lower atkenty ot uqmdub’oitrpménydh!ecar bon
group having 5 to %agsforfy the group (O

2
} 20 in which R? is alkyl, cycloalkyl aralkyl, substituted aralkyl, aryl or substituted aryl, 20
said substituted aralkyl and said substituted aryl containing at least one substituent
::d the aryl moiety selected from halo, lower alkyl, lower alkoxy, trifluoromethyl, nitro
cyano;
m, n and p are independently selected from the integers zero, 1 and 2;
25 provided that. 25
the value of m cannot be greater than the value of n except when R! is the group

—S$(O)n

R*
and R? is aryl or substituted aryl.



10 carbon atons, such as cycl opentyl, cyclohexyl, cycloheptyl and the

like. The term 10 "cycl oal kyl alkyl" refers to a cycl oal kyl group as

previ ously defined attached-to an unbranched-acyclic -hydrocarbon group

containing 1 to 3 carbon atoms, such as cycl opentyl propyl,

cyclohexylnethyl cycl ohexyl ethyl, cycl oheptyl nethyl and.the |like. The term
alkenyl refers to an unbranched or branched acyclic hydrocarbon group 15
@\hg car bon-carbon doubl e bond unsaturation and containing 2 to 12 carbon

at 15 such as allyl, 2-hexen | ..3-octenyl, 2-octenyl, 2-decenyl and the

| i kee=The term —aral. K ' ich the

al kenyl port iTaa mrﬂmymlmgseammeéhpeﬁbdﬁmaﬂt edsdﬁhia&betd at 0 a hydr car bon

gr oup consﬁPtB{ﬂM l'bl’ﬂn %“fmnng 6 to
car bon at n;gy %&Qﬁ x butenyl
styryl, 3-- ed I refers to an

20 unbrandmml mclusln.amrm gh«)iopndlnw ng car bon- car bon
triple bond unsaturation and on gh g 2 to 12 carbon atons, such.-as
2-propynyl, 2-hexynyl, 2- octyﬁ‘W’ e like. The term aryl" refers toa

hydr ocar borheginahqolomnnwlsmbsﬂgemﬁs aarpﬁ:viaﬁsl amarmhl‘ﬂaycrohlms“and containing 6
to 1?0kr| n % l m:lysfoup Thlf@ term
"aratkyl" sjgf;%? e 25 Portion
cont ai NS lunbfan % ?ﬁ% aw us% h{%ﬁ'ﬁ%@nm as above.
Repr e- serwatmenm lhmlﬂ dod nimylike. 3- phenyl propyl
and the | |'43l§ “‘ 1' b IthmP !bGTS“Pt o supstituents
cont & ni nd”mf‘;ﬁyﬁf’ m ThuentsPi s al kyl
(as defi nagdny®briks my?ﬁ which the 1, pohm@r g mtobut yl, pentyl,

octyl and Qhebotlmmsxﬂmheﬂeo arogtiy s t o chl or o,

f1 uoro ancﬁ”&?{ﬂmy%&é ‘%&“?t@{a?%q.@?‘tﬁpmﬂewﬂf &3salts of the

subj %t ¢ bﬁ,sm e ﬂchl orfc aci d,
hydr o- br Omsaturioh Gnd diringl Z 02 darbdﬂ sueh iasl 2progydyh aaqaiyﬁm ¢ acid and the
| i ke, or chﬂnééhedgtes'ﬂtsm%“aaé’ {@fet,s %@I drogarbom Bron eongigtingj of ¢ ycol i ¢ acid,

pyruyi c ac W‘m‘“‘ o oo v 7 o) sucgi ni ¢ aci d,
mal e?gc adi.g d&la@u bbr it dnd :ﬁcm v mé%%zm c%am d,
ci nnam c aseatglive mmdled ofcnrﬂky f%@hmlpupyldpd&thbn ffonic acid,
p-tol uenes'aﬂ GWPE“”&

For a ( I %gn_ @@‘F“mmﬁ‘{w}’ “&ﬁgpggnr;;t g];n to

vvhlc ar e refeis romoThetermac:daddmonsalts"referstosaltsofthc [err] .

40 RS( O) [ esubjfet ldomprdnds cfo drochlotie scib iydeonds of t he
present in c })‘%‘P &IM%LJ f form or as a
it ooy S

racegyc m citric gefd]TPOUNGS
descri bed Badori adid Adishasiiic acnd,nnin cﬁm;amlﬁneémfbm addp!ﬁamfulfoﬁ&mdscope of the

subj ect i m@hmeeﬂomm, mallFJélc andothp dikeg o S| g red limted to the racemnic

form but g?q? ﬁ;’m%’% mﬁl"’ﬁi‘bf"?" CEeh e St subj ect
conpounds. desire racem C |nterrred| at es or final products prepared

hereiﬁp may be resolved into thmf anti podes by conventi onal

resol uti on means known per se 3? Ie 50 as described™in U S.
Patents 3,Rsk@) S Moamdnd 3, 839, 574 or by the separation (e.g., frac- 50
tional crystallization) of the diastereoneric salts formed by reaction of,
e.g. racenic conpounds of For mdHg™ Nrvith an optically active acid, or t he
di astereoneric esters forned by reaesf on of the racem c al cohol precursors

of conpounsisietsé. Accordingly} thel dompuiintisiofarie PfRichtidbentoncidyl Becprépaiedl in Exenpl ary pf
such opt i ceithéryopticsily watives formisor s @ racnelcgﬁ!mre Unlesp ptherwisd specfisd,i the f or ns  of

canmpfdr - | W’%‘;&‘F ‘mﬁo il E“ ?P‘H“t‘hSS caﬁphorlf
acid, nent qg-zo |°f:,haq‘|, aC| dm l(’]“ lracetyltartaric
acid, pyrroli da&d5maaﬁdjmy edxatesardnalpmdhctslpepmalm:em'ﬁhgbemat ed pure

ventional resolution means known , for exam
(]ZI-I 22%0 e ign@"ﬂe me Skl Sml:aftetxlxlts 717,655 and 3839.574 o by the ﬁgqn%f% lé%: Cheéif be
Cl eaved bycobpaiRiRéf FoRRad i) inih i bitilly aave a8 Gie M Mokt sherd SOMET M Of t he

conpounds fbfmeEdlyrmit:éDn(d{ thc()ﬂoehitqohtmpms Qilcomm#ds of Forpulf(@) r ed subcl ass of

corrpg nds Witk rPPP Pl rgapcal r‘@d”tm conpounds

havi %the ein R Rl err]
and p are av&a afil {he GkeC The @mamrmas&m oM thin the above
defi ned subcl ass are those wherein Rerr] is halo and R is al kyl, alkenyl,
aral kenyl, halo substituted aral kenyl, aral kyl, halo substituted aral kyl,
aryl or halo substituted aryl.



10 Particularly preferred conpounds within the group described in
t he previous 10 paragraph are those V\herel n [Rerr]] is nono hal o or
di hal o -and S—& 3 . ar be ; :
phenyl - 2- alkenyl chloro substltuted phenyl 2- aIkenyI benzyl chloro or_ .
fluoro, substltut ed benzyl, phenyl or chloro substltut ed phenyl. Most -
particularly preferred corrpounds are those wherein [Rerr]][err] repre {a\éts
2, 4-dichloro, 15 2,4-di bromo or 2,4-difluoro.

15 The subj ect3 conmpounds of Fornula (I) e ! antl-fungal and
anti-bacteri a ; i
exhibit anti -fungadsteamm mmamﬂmdlﬂmmmmgo@xbh as

M cr ospor um audouVefi d? F°m‘“l’ (D or the precursor ahﬁ%# RseUM
referred subcl ormma%

20 M crospor um gypgesd %oqm wm@‘%” RO VISHR Hre Stew %gg_.r

Tri chophyton tonsurans, Crypt ococcus neof ormans. The conpounds of the p

resent invention al so exh| bit anti -m@acuwugmml nst fungi of

2 a Q 2 -ne : a¥a -.n'nll ) -' a

primarily agtnicultural inportancesu rglllus fl avus, 5
30 O adosporium herbarum 35 ﬁh Penicillium notatum
Peni cil | ium spi nul osum and I n addition, e conmpounds of the present

I nvention exhibit %&e Q@&Wn&? “mwi%i%ﬁ&&&mm a@% mal

pat hogens, such as erred group of compo Ufefindd! ls6Yéfass are those
40 St rept ococcus fmherah is halo ibatiyle ilkenyl; axalkeey, hakrsytstitmed mlhunylxmlml di osa,

Escherichia, coli, hao 3‘4’5‘“““’1‘1 aralkyl, afyl or hﬂ° substituted aryl. Prote arsb

45 Sal monel | 3 chol g . f,‘fgglﬁ‘ 5 “’ 10
?‘ iy i

aeruginosa In vi er atbfuk, Pullichyd HhehyRZ-ilkedty 1,tdmaso subb€ituted h@y:tz-mmounds

are found to be 50 bmzyl cmmuoanubsnmwdbmw aubstunvdlxzmyl Most

phar maceut i caI but payicrs pret ‘BF‘&?““%ntf‘ o "BG‘“P & trePresstsahhflichlor: on.

Accordi ngly, furtzheq-hgs eahdhitt &n%ﬂu&gﬁ' @l Ei bitterial
conposi tions for plheiviyFotiex mﬁﬂiﬁh&&ftﬂdgﬁ&n inghtion ekbibit atifungdSrivighi C
conposi ti ons conpr |lﬂl€lsttlw@le @Mrﬁd Formula (1) in conbination
with a suitahle carrier. A still her aspect of the present

I nvention reffates to nethods of pNiddé s OW h 55 of fungi an&
bacteria by applying to a host cnyjdemtohymnhmmg or subject to attack by,
fungi or bacteria, a fungicidall gﬁ% Y&l |y ef fective anpbunt of a

conmpound of e present inventi e conposition containing
sane. | n phafhaceutical appli catq.ﬂmg aliQiPesd (i ons may be solid, sem-solid

or liquid 1, 485, 719 Cryptococcus neoformans 4 in form such
as tablets, capsul 13‘099&’@?‘%“15 ) Tewton afso exhibit agEifungdl rHsity sgainst
suspensi ons, ,grea otfl onsy h%"};l sh gd P& |'i ke. Pharmaceuti cally

accept abl e non-t oxi c carriers, Qiadesporiuii mmmor mal |y enpl oyed for solid
YppeuI rmearm ci um car bonate, kaolin,
bentonite, talcum gelatin, |actgot 3 and the like;, for 5
sem -solid fvgrrul ations there mipoiey ed for exanple, polyalkyl engs
a

gl ycol s, seline (Trade I\/ar opimdssuro, @ad bases for liquid
formul ations there rretl ai.l s of vegetable
origin and | ow boi l,;% W@'ﬁ?ﬂ%ﬁ“ 7"8&@ S g

napht hal enes 4gnd the [|ike. The mhymt conposi - tions containing yhe
conpounds of the present invent iSgep jected to con- 10

venti onal pharmaceutical expedi © . terilization and can contain.
conventional 10 pharnmaceuti cal b S such as preservatives,

stabilizing agents, enul sifyi ngl’mgmnmgmsal ts for the adjustment of osno#jc
pressure and buffers. The conpo ACSH contai n other
t herapeutically active materi al i cal applications, the

i In view of the aforementioned acuvmes, the subject compounds are found to be
50 useful antimicrobials, having not only pharmaceutical but also agricultural and 50
industrial apphcauon
Accordingly, a further aspect of the present invention relates to compositions for
pharmaceutical, agricultural, and industrial use, which compositions comprise the
subject com of Formula (I) in combination with a suitable carrier. A still
55 further aspect of the present invention relates to methods of inhibiting the growth 55
of fungi and bacteria by applying to a host object containing, or subject to attack by,
fungi or bacteria, a fungicidally or bacteriocidally effective amount of a compound of
the present invention or a suitable composition containing same.
In pharmaceutical applications, compositions may be solid, semi-solid or liquid




subj ect conpounds and conpositions nmay be adm nistered to humans and
animal s 15 by conventional nethods, e.g., topically, orally,
parenterally and the Like._\hen given 15 orally the conpounds, alone or in
adm xture with a suitable carrier, may be adm nis- tered at a dosage of
fromabout 12.5 ng. to about 1000 ng. per dose (assumng a 70 kg. host
syibjiect), one or nore tinmes daily, extending over a period of several days
rmany weeks. Suppositories may contain fromabout 1 ng. to 500 ng. of

NS 20 conpounds

B _having an

exi stl ng flﬂﬂkﬁ'ﬂ'su&ras l&‘bﬁfsﬁd’absﬂb g&vmétsrmmﬁmha,mdmms;tsaﬁmagﬁ; nst att ack by
fungi or bacawsiedans,

composi| G mﬁ%f,éﬂw e ’\'f‘:mtﬁ*;a%ﬂ’%fm rinsi g,
brusfi ng, fomﬁi'bﬁsnﬂe@% | bd Gmenti tﬁ’ colsf N€ 1§
Phar maceutV&hhe CKride OMark)i mdlmhex)mam bnsdsgfot d:tommmmd&h@é yhn: present I nven-

25 tion exlmnmlledsé qxa:mkn Flbl dalpw heiling\solveptsopely o wikde range
of concent¥ ég‘m“ g&ffb i’g‘:’% ‘wf:ﬂel ght of the
O

conpggi ti o.;a.m hhjaﬁaﬁ a;,a) { cont ai n
re

a quantit hadnatehﬁcab«xb ients sudD mnhum, mbdxang)agants,eﬁ:ﬁbtylm\ngenfspr i ef or
prevent i orP“’@fh{ ‘rnref i 5 exact

o o R T P e B Comos | on
30 dijscl oSCkobves @hﬂ s, - COfica, okally, PresterINAE e 1k Wheh Beneeds;sof t he

i ndi vi dualordlyb!me@tn pirods,) g orieroe drt !d@hlxtmrhmth @tablﬁ mmuéqtadremg- whet her

prevent at i d t‘if\f’é?m 3bpyt 12 of course, the
j udgment oﬁgﬁ‘@i&}ﬁ °m°'m° eﬁn {ﬁ" ‘ﬁ" q,gga %ﬁlcations, t he

subj egt coampumhs may be appl I'ed d| rect y to llants (e. g, seeds,
foliage) o t'bpsa!mpphdﬁm lSenc cFor suglty rreatmea esmpna nvention 35
may be ap@%ﬁ’ Jcterab gty %M‘m%d solid
carrier gm;ﬁ OMALE iRdh cg,q, ilicates, e.g.
m cagstal Cthe [iker Bip oéuntae;:onmnsih mmnﬁ'khe tofthe en-may adsso be

appl i ed t0“°PH%'" &tgsf“lm? Q)Wem“ °gie9’nﬁ ce-active

vet ting a E ad fﬁl‘ agf’fm e um nnd

Sur f ace- acm R efietivd fOf) rel R tptevé aiofClﬁé’ls ﬁ Thde convent,i onal
ani ong c, tiorcnhmma@unodaadmuu ssmd bontpomtment foor fung|

and the | |‘k§§'°5°9|*|§'°‘ s'é)‘l!ngg in adni xture
W th sand %&fﬁ dﬁg& '5,"@';:?;?"& ,i%"%,,ﬁ’r‘i’% al silicate with
or without" addl oamah@plrc ﬁﬁﬁseﬂﬁ bjsce corbpRtdds 'f’ippmlajreﬂj wconpounds can be
appl sgd asplaots (as}u@ebsfols p}e,mmald ¢f ptSent invention sur fce- acti ve
di sper si ngmﬁ' mr‘fr(’ m @Hgoug'qﬁ%‘ﬁ‘gg“'@ Ted w treatnment, 45
t he subjec ygomgq m‘,’ﬁ o tR ;ngdgfg 5 ithog! agueous spray

whi ch contoam@maaxsmca&eveaasmge :smf %i w&gmudwtdanmumrt hout a powdered
sol i do car rSuefnceﬁcnie Iwyninpeambdm sal hecuseds ofrtiel sénwdngibnalaginicc at i o40s, t he

subj ect c o, 116’6 Ifor eqdl the B‘G» 'he S“bl d fungi
cont act i nq‘io ter.
Mat eri al s qama Q:Eﬁ bﬂﬁ)pbﬂcis%laﬁueaﬂ yuagaonma ﬂ;r ot ect ed by

cont agt i ncp surfacg-actige éuspets ﬂla wntelrndeehdrmmerr iAg | foliagettivatibg, subj #ct
conpounds. ‘h?t?l‘ Gftcf‘%?m_a q‘@ ‘"’éﬁ?l ‘“?H %th?bf’h‘ﬂbrrpounds may be

comnbi ned vunﬁ &&Q #bn mgtg cslpecfs’f'g (,%‘r’l tro (AGFCi des
bacteri ci des Iniuaasﬁm bpiplicdisns, the iub;@dtdﬁﬁpo&ﬂdnﬁﬁﬁe nishd(ﬁ corfrobbacteria  particul arly

i npoise ant qné tbe:lps vsszts msbethf—@vmmmssm eb!bmmtp@unds ®f the 55
pr esent i @ﬁ‘ "?%( and fungi
whi ch caus,gc c&ﬂgﬁ,j@ QE ep §§d§ invention, in

a still fmbh&tﬂeragenspmhtas fungxcidcsr bazteﬁddet,dnm‘hunsdmuéndus ah&&e%kf%gr ation of. the

subi $t1_conpiale g odtebe clary e B EoRRRR T act on 60

sequence. dctenorauon and spoilage of foods
60 5 The present invention, in a still further aspect, is difectd® ' mdtBods for the

S [err] mhuemﬂonﬁfdﬁkﬂiwﬂmMo&Fﬂmﬂammmstbyhemmmand X represents
a comdent | 6WEMe] eaving group such as chloro, brono or a react%¥e ester

group such as [err] 5 The 1-[,[err]-(R-thio)phenethyl]imdazoles
of Formula I-A are prepared by con- 5 densing a conpound of Formula I
with a thiol of Formula Ill. In said condensation, the starting materials

and reagents may be contacted in any conveni ent manner and mai ntai ned at a
tenperature and for a period of tinme sufficient to conplete the reaction.
Furthernore, the reaction products may be isol ated and



10 recovered fromthe reaction using, as in the case of the reaction
condi tions thensel ves, 10 procedures conventional or known in the art for
conductLng—sush—LeaeL+ens—eF—anaLegeus—#eaeppeﬁs==¢he—ﬁapure of the IeaV|ng
group (X).is not critical, its selection being predicated on relative
reactivity rates known for reactions of this type. Chloro, brono, and t

two ester groups noted above are given by way of typical exanples only. ¥% /
Generally, the reaction of conpounds of Fornula Il with conpounds of
Formula 15 111 _wherein Rin Fornmula |11 |, al kenyl, aral kenyl,
substituted a

substituted aral kyl is carr HC‘_L% sence n I nert organic
sol vent, e.g. tetrahydrof urEﬂ@‘ iﬁ ; I i ke in the presence
of sodi um hydri de or other Xbase a te'rtr'perat lel)e of 20 to 66[err]C

for a 20 period of 30 minutes to @Y hours

20 CGeneral Iy the reaction of conpounds of For conpounds of
Forrmula |1l wherein Rin Formula IIl is o}%@- Luyed aryl is carried
out in the presence of an inert organic S 0.

r)gtone met hanol
and the like and in the presence of potassium ca bona(ie‘\ r other suitable
base under reflux conditions for a per| od of 2 30 mnutes to 12 hours.

25 The thus obtained 1- [[ r R— yI ]i I npounds of
Formula I-A are then optka@' 9&8 oy
1-[,[err]-(R-sul finyl)phe a)ndt e 50)

1-[[err]-(R-sul fonyl)phenet hyl ] | ﬁd‘gﬁ conpounds Far Q;E as |-B and I-C,
respec- tively. Oxidation is conduct y net hods We l( in the art

usi ng hydrogen 30 wherepleRoR’i d, p are s paeviopsly geecribed ehdsls'lcrhpraen grcavetioml aci d,
p- ni t roper benzoi c ﬁﬁwgﬁ 781 EeagHve gefter nﬁ?‘lgaﬁi“‘é ger aci d
such as periodc aC| I efa?&l d usi
m chl or oper benzoi c demng mﬂgu# %ceghulbDl ﬁg‘ﬁla tlmoggrbelﬁzwglagé %:‘lh d,#c%ogd b

hydrocarbon. |In said qxlsdabdnaasauwaxe&taﬁmg mia@ridlPdn@ réagdné ndP Ue EcRaG&NGL SnyBY be
contacted in any S@tmvememmn mmgramwrmmﬁpmﬁnaofMe ature

and for a peri ﬁd of 1019 °§o§jhfl§:‘$‘;nﬁ£?;§m§b l& ﬂf"gﬁ

Furt her nore, € T Eptbcedundd ot Feleh, '”'E, ﬁ"ﬂ(@nthe
reaction .using, as nestidnscTieasaurefof tﬂhelexvﬁaacgmupr(mm driflAl its hvell

procedures convent i %Pﬂ relRB verredctivity d!mwnffevrre%mm:thl s@édno rbemi i ons
or anal ogous reacti e tyFg ester groups nqted aboys apegiven b, g’ﬁy I‘Fép‘ felyof

Formula I.-A dfe copyt lywh;o p’ °° ?‘%‘é@m i ent s 15
of oxi di zi ng agent, f r,g daa(idlﬁhs &£ Of
from about -30[err] ahdneubngamc r,leh trghydrbferan dther, |nmlmml @:rcgmahke mmth um
such as chl oroformP 9}3 i W%ﬂﬂﬂba%mm?bmabéﬁ@fgﬂhours?o

t he correspon ‘Fornmula |-B_are obtaln‘g
when the 45 l“;dal%t:n %@e’g':nav\o or
as raded & acid,

nmore equival ents Ofof an %agxk%blﬂ:gt, eﬂ toney B
at a tenperature ofoffpbm aﬁ [eelo :Guitib uindﬁ&{:ﬂaxrcéxﬁiuoxprfafembdyf in an

organi ¢ nedi urdp sud@gﬁ: e ﬁ&j E:
1, 485, 719 hus obtamed - (R hioy enethyl%\_nga{n O about
24 hours, the correls mﬂ"ﬁ:‘m cf&g'm‘he ! Ylﬁ%ﬁff T‘:l{a

The subj ect corrpourﬁivdyoﬁnddnm lisnepndugted | s)nelblmwmen |tl!a0¢raumt mr@mee

bases. However® sj Qsganic |paragid, sueh guns 3.
T e s R ﬁﬁ%&“ﬁmﬁmﬁm as
aci d addi«ti on sal t sas aldiRfiftated*hydéatton.ar € prepared in the usual manner, i.e.,

by reaction of the basle said oxidation the sthrting inaterislscand meagents (Thay bslc{!'lﬁ%g% ayaci d. 35
at

1f d d, tHé sal{s t wd
For oy o eat et Ve e Wﬁ%‘iﬁ% e R

carbonate or sodi urpmdlmtomamnm mfdioonducungsuchiitéonsbmﬂogogp

conpounds of Forrrulmqns rein err dr.oge ne
halo, nitro or® Iovve ‘%@%@ﬁ& %&'ﬁ W“, %hod40
for their prepar at | &8 30° CLprefeabl

wherein Rerr] is o&ublens tﬁhaofoxtnhmlef ra opepied i dmﬁtoilbwnms tmtboab@‘hmdtent ified

patent, with tlge ex‘ES' ‘?H!dl!; ‘él::g‘;‘ﬂ “‘% ownm"ig‘? Egs 55
i.e., by br omi*Aat i o ng ﬁﬁ'ﬁ at a tempgllg{ug,o& o g@,g | on Bt
the resultant 2-br oo a&adwmmn@ﬁ&mmpﬁmw ui sudh d0¢hidroforthpanddeuCt | on
of the resultant 2-(1-im dazolyl)acetophenone corrpound with sodiumtetra-
hydr oborate, and finally, reaction of the resultant 1-im dazol eet hanol
conmpound with a thionyl halide to yield the 1-(-hal ophenethyl)i m dazol e

conpounds of Fornula I1.




Compounds of Fornula Il wherein Rlerr] is the group Rerr]S(o)- are
prepared by oxida- 20 ton of correspondi ng conpounds of Fornula I
where Rlerr] is the greup R err]S- using 20 conventi anal _net hads known
in the art as described earlier in this invention. Wen acet ophenones
contai ning the group [err] wherein Rerr] is as previously defined, are

I eg ired as reactants for the preparation of 25 starting conpounds of
ula I, i.e., 25 [err] wherein
't] and X are as previously defied, these actophenones may be prepared
by. i ses: (A Friedel -Crafts Ayl ation of a
known al hod ofca toa& hbpht-z«t Ioamskayé eoneuponarnglsulﬁﬂyl products of Formulapheny| sul fide
with acetKtC agetic, an dr| e, |n t he presence 30 of

A d[err]g, ;ég%ﬁg‘?g mfﬂ;ﬁ | t hio-,
ar agkyltmo@eﬂentas Tadd i lﬂgﬂ “ 's to tshe

corresporadlts mea&dnylthmualmnneués, mnnialtthe)baswmﬂpo cbmhgen per oxi de in

iy eid, 16 dey to ghfe
Cher cal Wﬁm@gﬁﬁmwmw s 5 763, 692

xide

35 {B) CouplThegamking oﬁiﬂm%&%ﬁmﬂmﬂ}&eﬂ}"ﬂe&y@&eﬁéﬂ, thiygl or ‘a

subst i t uthalg I°rtlmeolalkylswifehyl; olisclpsed aapethér| with © oethed fur t |east one

subst i t ucfjfP ?1 é%%%?g@q’ 1d F%‘f“f"ﬂ Bhergip Ris o r al kyl, |ower
enl patent, . .

al koxy, tRsg )_u_o fgo gyy@aﬁnau ﬁp‘g‘gjﬁ’g‘m stituted

aryi4 hi o phemhe) phactivn rofdd acetophenone compound ymd&.old; azofjszed aryl

am no co °f§1!§ t&“&?‘é’dmml)wwﬂe cqmeunslfwmmdmmwabove substituents

can be ¢ oLzin o1 ﬁ &zf om‘t&;gghbstltut ed

aryl thi om@a&heammhaaenarm gt pRSp RISEO Egb sci . fac.

chi 2a i nckionksbl vtB)reAl‘RyihagmmR -, m or

p- mer capt O 3 FP §‘° WI“""!S‘“ this inveation.  cyc| oal kyl ,

aral kyl or s P, said substituted aral kyl 45 hali de

substituted on the aryl noi ety \M.s‘(d:),at | east one substituent selected from

t he group consisting of halo, | ofr al kyl, 1 ower al koxy, trifluoronethyl,

nitro and cyano to obtain the co espondlng al kyl cycl oal kyl -, aral kyl - or

sub- St'tdvﬂe?eﬂl n«r@ak bebiblsh Aefitle® RRERQNRA aTmc%nerfacedPﬁﬁau gescribed in the

Jougsnal ofFoﬁﬁulAIlete.,can Chem cal Soci e 78, 4792-85(19560).

50 Oxi datlon of t he products of processesAB) and (C) I n the manner

described in process ( 5(@) aHreCHGeNr eNpondi ng

Rl err]-sul fonyl acet oph n efed/ i s as previously defined. The

foll owi ng specific desc on is given to enable those skilled in the art

to 55 | Rkl " t al
sgoul d nﬁ;h;:éﬁ’keug %&;‘g&gw B acRipRknldes Ray BpraRE 851 | NVeNti on.

1,485, 719 (A) Friedel-Crafts Acylation of a known alkyl-, cycloalkyl/ aRifkyld ok iagfd t at i on upon the
scoge of the iphenghtulfide withi ncetybehddride aswileacesiy anhytduéatmahqptqemd repoesentative

t hereof. Prepd %WYKJ% '"!ZMB d%“‘m' uplkrthio 98 cet ophenone, 1.72

g. of 4-net holhaie by gla‘gonmm the orpondipe ST ous pot assi um

- 1) "ne ¢

carbonate in S adscnbalfmaﬁe Jounal Mmﬁmrmmcﬂ r7e,f$4us<-esi under nitrogen.
Aftsr 4 hours 999 @dl‘»&-&nﬂﬁéﬂﬁ@ﬂ excess 4-net hoxybenzyl chloride &e
evapor at ed @hdopling el ummmmphmnamwmmﬁamembm@ The resul t ant
aqueous i xt uredl | °l’e§ﬂdr‘&l’99@&d act washed with

water, dried %‘%@ S{ougﬁ&p{gﬂk”{,{%ﬁé Eﬁ‘ﬂgmﬁg&hess The

r es4gl ti Ng resiutelg al diazdRed i vﬁmaﬂkaycdeehmxane #w yield
4- (4" - met hoxybéwz hsmmn@ caacbe hér?g%ieﬂ mcﬂ‘-a toacetophenone) t‘spmarl y, replacing
4- et hoxy ben )B‘P%&P"r?aﬂ%?dd‘r b- stituted
ar al kyl haI (a.n %f@ﬂ Sl of €251, a‘%ﬁ%p gl kecQR aryl noiety

sel get ed rish qu f .ﬁ&y (ﬁiﬁv‘ﬁﬁsug& Lﬂkfomer 481 koxy,
trifluorometh dermbsnmtdmd tiiey #iylandicdy Pitio duea‘st o solstituéne sddewted espondi ng

substi t ut ed araPPkF gl ﬁéﬂ’ede@fﬂi‘ﬂ l°W=r alkoxy, @ﬂ’q’_tl ng conpounds of

e o

Formula |1 ar h=olzifrs
ar agokyl t hi v-.r:un REmial SQiet 7304 B56) roce ure In lﬁmé 3,609, 697.
Pr epar atlonommm@wmap@mm—mxﬂ)yhtﬂm mewert depribddne, 5 g. of acetic

acid, an@ A) md“ﬁﬂt'é# gorrsspguding W%M@nwm& 8B s heated at

85[err]- Qﬁf‘ }o &E&ﬁcatﬂscﬁﬁ(tm: h@&@n% effile those skilled in the art to
55 more clearly understand and practice the present invention. It should not be considered 55




20 reaction is initiated. Wen the reaction subsides, .002 g. of
pal | adi um on-carbon is introduced and the reaction mxture is filtered
t hr ough—gi-at-eracesus—earth—rhe—t+at-e—-s—chiitedtoprecipitate the
product which is isolated by filtration and air dried to yield

4- met hyl t hi oacet ophenone wi th ot her thioacetophenones, for 25 25

exanpl e, 4-benzyl thi oacet ophenone, 4-(4'-chl orobenzylthi o)acetophenone,
4- (4' - met hoxyhenzyl t hi 0) acet ophenone 185,719
4- phenyl t hi oac . ~Vat I avatafe
productive _of t he ®al linmm%lth‘eom ofsd:bsuvmm dut :acdy cqobmdhosauve and

4- et hyl sul fonyl acetophenone. Simlarly, replacing ('7 .'

4-t-butyl sul f ony| SFERIEERATES 4 benzyll,sufon | @cet ophenone,

35 35 A nfbeeded of G583 @ QOR B %&&afﬁ PPGeRARxybenzy)

4- (4' - met hoxgbenzydhbridd mdyl.s) oo iﬁubfnﬂmlamé&rmﬁanne and
4- (4" -chl orophenyl% &:@é@ thmtbstsd vaesfa fom! ltliitlz!:orrml a
Il are prepared fr - int ]

acet ophenones accog M%@ﬁg m@ggﬁl A A
m xture of 11@. ofhzid 4:ydbh¢mecthl leto enche.8 g. of 3,4-10
di chl or ot hi ophenol _ 15 “ﬁﬂl“i'ﬂ‘d“ et one
is stirred and refgy nﬁ% vacuum
and 20 m. of wat 6¢‘yano4'5p cuveofthes n&sul t ant
agueous m xtuse is nohndebﬁ&rmahdl substistred] Wi t s
50 mM. of a satura dWﬂ@gs%ldE&P'mﬁfurq'Weuér&ﬂ?r@phase is dried

over magensi um sul fate and evapor at ed tepddaidnds 1- [ 2, 4- di chl or o-
[err]-(3',4"-dichl ordphﬂnyémgcphmdiym& Gl_ipi of'E&ﬁcﬁHda.hﬁt@pﬁﬂlt of

the free base is nB8g of\300d
oxalic acid 2 thep
product is col | ect §Gnilg rﬁdpﬁﬁ

acetone and et hyl ﬁmuaiee:ytsﬂf

39 30

'Li?e til ap jexotigmic; O 20
-. q@%ﬂ The
6 TAnd g 6 of

1-[ 2, 4-di chl or o, [e lym%lbmmmwmmmmmm«m@wef%xal at®e,

of Formula Il for 1-(2, 4, , hmtrl chl or ophenet hyl )i m dazol e, f
exanpl e, ,1- ([ err]-chl or ophd4 thie)mhphenone,
1- ([ err]-chl or o- 4- et hyl phef¥ ayithio
-([err]-chl @o0-4-t-butyl pifgs
6(%8”] .chl or o- 4- etdaa??@hmaﬁ Y grmdsamwmd acetophenones:
- l-([er
B- chl or 0- 4-t - but oxyphef}&]
4l err]di cﬁﬁorophenet hy | ligiesle

3,4, [err]-trichl orophend éhpne, an
5, 7[19 I g #&ﬂ omphenylsu onyl)acetophenone.

8
br ono- t - chl Orw@ﬁﬁﬁo ormulallare prepared from the above sulfonyl sub-
4- di br of8p- cbl or opl hene mazgeepmmmus 3,679,691.
rrj- chloro4fluoro henet ) i m_daBRHAMP
rr]-chloro-2, 4- M} %zﬁfﬁjﬁ#ﬁ%@wlmmm 1.8 g. of 34-

e
e

té in SO ml. of acetone is stirred
-chl oro- 2- tr'f under vacuum and 20 ml. of water
[-chloro4stri fg‘?amtmmhenmgamoﬁmal %m:dlls exmmd; ether_ia_zlild
err]-chloro-4 exmctmdsl)eﬂm@ hleof a satural um chloride solution. The
e I- ; et evapomed to yleld 1-{2,4-dichloro-

m p. 161.5-183. 5[e %_m"ii M&Mutlng other starting materi al

PRRPO T

8
4-
2,
[
[
8
[
[
[

rr]-chl oro4- nPﬁ

err]ehl oro-2-t |oﬁ~u@6ﬁ§1 2
| owing 1-[sperr] pdd m:lthemeobaplhenydr-mﬂll mcﬁpﬂtmnhgdndplem m'thrbdam is
ich, where indic rm'- eCryy

aI ts by.treat mant v YTWW?W?%?’EEH

1-Tlerr] (3,4 .di ch onp &bﬁhﬁb@ﬂﬁwwgr&mﬁloermm II for 12,

55 trichlorophenethyl)imidazole, for examlp
T

o azole;
l-(;e-chloro-4-t-butylphenethyl)lm1dazole,
1-(8-chloro4-cthoxyphenethyl)imidazole;

60 1-(8-chloro4-n-butoxyphenethyl)imidazole;
1-(8-chloro-4-t-butoxyphenethyl)imidazole;
1-(4,8-dichlorophenethylimidazole;

1-(3, 4,8-mchlomphenethyl)1m|dmle,

-(,
-(
- (
4
- (
-(
- (
- (
-t

1
- (
- (
- (
ol

%_‘“H_I—‘U'IHF—‘I—‘I—‘H

S
or

30

35

45

55

60



[4-ethyl[err]-(3",4" dichlorophenylthio)phenethyljimdazole; 15
(4t-butyll-Jerr]-(3",4" -dichlorophenylthio)phenethyl]imdazole, nitrate
alt, deconp. 15_142.5-146.5C
[ 4-et hoxy-[err]-(3",4 drchlorophenylthro)phenethyl]rnldazole
{4- n- but oxy- [err] 4' - di chl or ophenyl t hi 0) phenet hyl ]i m dazol e; 1-

[4vt .but oxy-[err]-3",4"'-dichl orophenyl thio)phenethyl] imdazole; 20
chloro- [err]- (3 4' -di chl orophenyl t hi o) phenet hyl ] i m dazole;

3, 4di chI or o- [err] (3,4 -dichl orophenyl t hi o) phenet hyl Jim dazol e,
nrtr conp.133: 1'27(‘1,%71

[ 4-Dbromo-[err] (—G-bddmoqh—«hh w)ngwm,o) phenet hyl | i m dazol e;
1-[ 2, 4di br ono- lmm hcnéhyl) R FF“ pesophenyl t hi o) phenethyl ]im dazol e,

1-
1-
sa
1-
1-

nitrate salt, .132.5-134. 5[ err] C

4-difl h
25 1s [4-fl uor ok f;i it atiGaud;t i 0) phenet hyl i i dazpl e;
1-[ (2, 4di ~uor o- WQ; hi 0) phenet hyl ]inii azonl e,
oxal ate salt, : hsn
1-[2-trifuoroet it ';, "n.n,-n_- t hi o) phyl] im dazol e; 30

1- [mtriﬁslmmetbfythe[faroﬁing- 3<mhu m tmiypbbﬁehwx)ﬂhmthyl toni dazol e;
30 1- [ 4- shishrbee i byitrietment

1-[4-nitr i,\ > S’ % phenet hyl i ni dazol e, and 1-

[ 2-t hi ocyana . _3, , mgnet hyI ] imidazole. ©Q In

| i kel1sranner , 1-gerktsityl-S4@’ 4 1dichlvkdp ylﬂ:i edle, Bortfsl 2 | 116 for 3, 4-
35 di ch i ° . x§ 4 hIorothrophenoI and

2, 4-di chl or o I 3 ve recited starting
conpounds of 1JfeE ,4'Ldichraf 1ow ing

|-, 20(R-th|b-l -w dig yl I ndi cated, are farther
charac- teri}d ?%WW@&!@“W%MW it he conventi onal
manner wWith § bﬁﬂﬁb 4t ethyl}imi

1- [[err] (4 1-@%&-&5@13&3'14-&@ dno@en egelnym:ﬁiaaa&,e niftatél| k16 salt deconp.

14 132 5—134.5°C.;

7.
i Here'[]hyl - ﬁpm?%@’ zo %

[4-ethyl -1 - (2-[2—zﬂﬂu omdtliybﬂ érdidht hire bl]mﬂdaﬂnhzol e 45 .
1-[ 43% - but yI 1 p -’0 tighlomhEry , nspesh shybltigazsleini dazol e; 30 :
45 1- [4- but 'I %’-d X J‘a Augerdol 1 menet hyl] inmidazole;. 1-[;

c4- et hoxy- [eu[ , h Ry TERENS zole; 1- .
[ 4- et hoxy lgbpﬁhmdrsuﬁsﬁmm roéFb:yiugnlmlfukaa;«bl e;

1-[ 4¥h -buusm i El’é ‘E‘F’e 55

| - [ 4- n- buj 1%;( f,[ll:e azole

[
50 1- | 4- trerbedt &8 [w)ar r meﬂﬂbre&)vmm wmdazoe 1-
[4-1- but (o) Pem 2 - dichl or ophenyl t hi o%ephenet hyl 11 nmi dazol e;

1- [ 4%l or o- -'%‘2!" B‘P‘@B‘H’é‘ﬁw ipifiazale . exslatey, Al jdsoomR, IFES— oxalte salt,
deconp. 190-19 4 benylthio)phenethyl] imidazole;
1-[ 4-chl oro, HH 36-# r il enycoﬂ%e:;@gﬁ mhuon) phenet hyl ]i m kazol e;

55 1.12, 4-di ’@lﬂg’ Wﬁg #ﬁlea phenet hyl | i mi dazol & nitrate

sal t’ MP 1

1-[ 2, 4i chl or g g f"d' oﬂhﬁmomﬁd&mlf phenet hyl ]i m dazole, nitrate
salt, MP. 15p4-abdke=s BGdtchlorophc-ylthlo)phenethyl):mnd

1- [3504 di chl Wﬁn E‘P 1ﬂ mﬁt hyl ]imidazole, pitrate
sal t; decorrpi_ [4-t- enethyl]imidazole .

| -[3, 4-di chl q).qp.;. ?l'-d ﬂﬁ)ﬁﬁh@?ﬂﬂ&ﬂ;phenet hyI ]i m dazol e,

oxal ate sal #-{4-chiwodi® azole, oxalate salt, decomp.

[ 4- bggomo-[ e LZ%V” | b %ﬁ]’ ethyllinidazole; 65 .1-
[4 brorm [er :][z, p :Eﬁftg’égﬂ. h§§ fel rhYtL‘aLe dﬁ?P' e;

485
9 1- [2 4- di b-r{ Mrz'a'dm@mpmmmummm)sﬂmzor e, 1-

PRt %e L6 RIS A A B b= !
[ 4-fl uoro- [enq;,%ﬁﬁ;ﬂkga@hg@émmnhﬁmmw dxalac: dasalg| e,

1-[4-bromo-8-(4’~chlorophenylthio)phenethyl ] imidazole;
65 1-[4-bromo-8-(2’,4’-dichlorophenylthio)phenethy!] imidazole; 3 65



1-[2,4-difluoro-[err]-(4"-chlorophenylthio)phenethyl]imdazol e;
1- [2,4-difluoro-[err]-(2',4"-dichlorophenylthio)phenethyl] imdazole;
[2-trifluoromethyl -Jerr] .JA =—chl orophenyl t hi-eyphenethytim-dazol g;
[

—t

2- trrquoronethyI [err] (2 4' d|chIorophenyIthro)phenethyl] i m dazol e; _
1- [4-trifluoromethyl-[err]- (4 - chl or ophenyl t hi 0) phenet hyl ] i m dazole; 1 \
1-[4-trifluoronmethyl-[err]-(2',4"'-dichlorophenylthio)phenethyl]imdazol )(,]
10 1- [4-cyano-[err]-(4'-chIorophenylthlo)phenethyl]lnrdazole 1- S
[4-cyano-[err]-(2',4'-dichIorophenylthiogﬁhenethyl]inidazole;
1-[4-nitro-[er®-(4 -chIoroohenyLtho\oh JLeinidaznlpe_a*ﬁ 1. 9

[4-nitro-[err]-(2', 4" q1qpalaivaneni@ ditiyl)inidatileslazol e. 15
EXAMPLE 2 1- [2:4-dibromo- -(2',4’-dzchlorophenylthm)phenethyl]umdazo&ﬁ (A) A sol ution

of 1 g. of1(24[er Lﬁﬂrl rb‘ 10 ml . of
tetrahydrofurag is ad .&) ‘r’é‘,’, yl qé;ﬁ’ yl]mdazolrlc,’ 5

2, 4-di chl or obenzyl rreraanz &;tdél de dispersion in
40 m . of ftetrahydrof Llrléﬂnﬂummethylsﬁt(ﬂ,r ; 0%(, om t enperat ure,

the solvent is evaporaif “o _ _ mphe“y‘ ag‘t‘h mﬂ]:;‘.lfd Wwat er is added
to the residueyg The rgs

tﬁlﬂ(j)l)iphenethyl]mdazole, 20 extractedgp
with ether and the etrle[r4-c¢m dazolef a sat urated sodi um

chl oride sol ution. IWSI um sul fate and
evaporatéd to yield 1[ % %‘%‘h&m im"
- di chl or obenzyl t hi 0) phe [net azol e. «5 n|t¥ te se'lt of the free base

5
5
1-
1-

i s prepared byist he dropvm se addition of BXI{M?IGB 25 aC| dtothe free 15
base in ether until |‘E"élil of ]5 ,'; Formide ‘s‘“c’&]a‘lf:’e ed

25 by filtration angzg?b Jn C4Y @l Cof U "z¥ 4

1-[ 2, 4-di chl or o- [ er stikrirgXos 12 hmﬁh it)de,thb@n)mhenewwhw m;ddamhm
nitrate, decord. 138\d51013111 dS VERLSr lCad‘KOB)m Sheniepidyel 9116 s@tdm nqmun

starting rraterlals ﬁhe 1 g of
Example 1, is produ ,y@l yl] mlc

di chl or obenzyl t hi 0) phefne dte] salnodazcﬁeesmsms rthe draplvieakididon drndmé urt her
char ac- 2530 tgﬁt tﬁnnyaﬂoeelmyl M 2,4 geted t he 25
conventional mannery [ o 1335_'_1345°C.°’°' (24

[[err]-(2',4 dlchlor ) 1ﬂsofFormulalI i.e,, those
1-[4-ethyl -[err] - ( 2kecited- ldlpahkrephobs)ﬁzlithﬂs b,[ﬂ-%f

1- [4-t-butyl robenzylghi ph ¥ fyrthar charac- 30
35[1 [ 4- gt%ox?[;erer](%ﬁ?mt ?%% F‘gfﬂene m"?ed °”"  the

[ 4- n- but oxy-. 8- (2 ﬁ;@r,ord&maﬁ thﬂo}p)qahmmhgzble,] i m dazol e;

1-[ 4-t - but oxy- err] (21- 44=thy -é%l" | m dazol e;
1-[4-chloro-[efr] - 4"@ "; .4_‘ & r'; wa et dazol e; 40 3
1-[3,4chloro-[err]- (2 1- " id)pHeh hiddzdld; dazol e, nitrate
sal t, 40 decorrpl- '-dnehlorobenzyltbxo)phenethyl]mdmle,
[4-bromo-[err].(2', 4 Ib@e‘h” ; % xll dazol e: 0
1-[2, 4-di brono¥®[ err] - (12 Qgﬁg]‘] thigip polenyi QPR o salty
[4-fluoro-[err]-(2', 4 r.[iL gﬂ@& ]dn{dmoﬂgzol e; 45

1-[2, 4-di fl uoro- [err] -1-By broM-l(ﬂ’,d’r—di .lthi : e:hid}io]e; m dazol e;

45 1-[2-trilu {?Erret hy]l- ‘,4;-,45 RpyEhie)phene ., agEiBhenet hyl i m dazol
1-[4-trifluoroffet hyl - éf};&dz, ; "" ' ,-” yl]lmdazole
1- [4-cyano-[err]- (2 14 My : i 1 Tithid@d1e]

1-[4-nitro-[err]- wd A mhdazole "and 50

1- [ 2- t hi ocyanafo- [err]l;g 2@%&;&%&‘ | m dazol e.

50 (©) In like manner e g-org,tlhl-‘mrfwl a l I I

for 2,4-dichl orobenz,y-ldiméxe&piymrcaﬁtﬁi; fox cejih, b T3datichloon ,

3, 4- di chl.or o- benzy g rtheg 3!19 9 F 1t ng
material s of Fg rrrul ﬁiﬁ;@m oW 'Eﬁ%tivess
of the foll ow ng 1- e conventiohaicias i ,
where indicated, are fu[f-{4echlordb dﬂ@hmﬂwll]aﬁdatdae aC| d 55 addition
salts by treatnent in E 344 rdichlqrop phonetbyllimidesgles he appropriate acid: 1-
[-[err]-(4'-chlprobenzyid b - 60
[[err]-(3',4'-%joiochloro 13’ d)mmb
[[err]-(n-heptylthio)phétheh: -h Bbl@dieaethyﬂmdazole
1-[4-ethyl -[err] (4 cbl bl gwe-rmrr@emmrwmsmeom salt, decomp.

60 1- [4-ethyl-[err]-(3", ? obenzyl t hi o) phenet hyl] i m dazole; 1-
[4-ethyl-[err]-(n-heptylthi o) phenet hyl] i m dazol e;
1-[4-t-butyl-[err]-(4"'-chlorobenylthio)phenethyl]imdazole, oxalate salt,
deconp. 156-158.5[err]C.;




10 1,485,719
10 1-[4-t-buyl-[err]-(3",4"'-dichl orobenzythi o) phenet hyl]i m dazol e; 1-
[4-t-butyl-[err]-—(n-beptylthio)phenethyl]imdazole,
1-[4-ethoxy-[err]-(4'-chlorobenzylthio)phenthyl]imdazol e;
1-[4-ethoxy-[err]-(3",4"-dichlorobenzylthio)phenethyl]imdazole; 5
1- {4 et hoxy-[err]-(n-heptylthio)phenethyl]imdazol e;
Q n- but oxy-[err]-(4'-chl orobenzyl thi o) phenethyl]imdaole, nitrate salt,
np 113-114C, 1-
butoxy-lerr]-(3 .4 -dichl ol#%%v| thi o) phenethyl ]ini dazoll@:

1 [4-n- but 0xyf; 4-4-Bi BiRb i&,{}l ilidzbigsl dazol e, oxal ate salt,
deconp 1241 4-:-515&5:((&%1 % tﬁw] g

1-[ 4-t-but o %ﬁ«mﬂ,,_ Tthig)

10 1- [4- t-

[ 4-T-but oxy-l{[ "Y’-.. 1 ol] i d&&ﬂ t, decomp.

| -[ 4-chl oro- [elB]-—l {4rCschl orobenzyt h| o) phenet hyl 1im dazol e, oxal at€ salt,

1-[4-0-b -B~(3'5
oS ORP 0 s ey o et [, Sl s, oo 1285

Wi 0) phenet hyl | i m dazol e; 1-
i 5

1-[ chI or o- [1&[4-&-]: aﬁﬁl]mﬁhenet hyl ]i m dazol e;10
15 1- [4 chl df[é"t wwmm Yipiddzolesi dazol e; .
1-[2, 4 dlchl Mg’ph&%hy]l dazole, nitrate
sal {5 MP. f a "é’b.‘:';”m, mp. 1035 103. —1055°c 5
1-[ 2, 4-di chllqu-ahléxemi’%-&chl&o fisio)pHesmdis 1} nfidazads phenet hyl i ni dazole
nitrate sallt[4-¢h1°r°-ﬁ-( %
1-[ 2, 4- di chi'd Ithypphsas e o | 9Ty 3 MPoyal ate salt,
M Pgg 106-  1Q9@4-di chlmo-ﬁ-(S’,‘l’-dnchlotobenzylthzo yllimidazole, nitrate  salt, 20
[3 4- di chor ofechmap. azh| or obenzyl t h| 0) phenet hyl ] i m dazol e,“"oxal ate
alt, deconp: 2ﬁown-hmlm°>w$m ©zalate salt, 106—
[ 3, 4-di chl Salf tdga“n},l m dazol e,
abgit e él Ité 174._171;‘:1'5, chhloé;gg%} 1&&3@%@?9&)&%& S 25
[ 3, 4-di chlldﬁﬂw M@)lelm demalatee; salt,
[ 4- br ono- [jeh @%@5 f pet hyl ] i m dazol e; 30
[ 4- br ono- [ henet hyl ] i m dazol e;
3o 4- brorlq plhamsyl]lh;ﬁuizolem dazol e;

14 Kiehlb '

2, 4-di br tyl | dazol trat

, delcong G&?ﬁm&% ].'Jidom?nelm‘\t/ Jll rg azol e, Rtrate
-[h%ib 1447 1dh1Giobeny ISR ey dyjidabignet hyl ]im dazol e; 35

354-di brdeB :(f-an hiojgheniedylpinilazleny | ] i m dazol e; 1- 35

oro- [ imiderelesy| i mi dazol e;

RIGAZ0IA:

| uor o- [ ﬂﬂ i “,' { fPotenet hyl ] i mi dazol e;
rB-

u
f
fluor o-1|; Jg hivtobdakylthiojpBdaethy) ibnidizledazol e; 1-
40 di f | uorlel2Msliflup profives m)pﬂthcﬂ)yﬂhﬁdmlhyl }iahiedantd e; 49
4 : g
. ,

2, 4-di f1 yo P LSﬁB.S{I. chl
ate salj[le g"&ﬁp thid

4-di fl uorlgfz{:mw.}om(:myl ) mﬂ@bﬂudrﬂyl]mxdhﬂqlmte salt,

astriflugrg !myll31 &1 7°@-4 - chl orobenzyl t hi o) phenet hyl] im dgzole; 1-

trlfluorcing_“ mm;{]g(g_cmm lo)phenethyl]lmdazole

itrate sal tl—& uoromethyly3-(3/,4"-di Ithid)plfenctiyl)rtidezle;
45 1- [2-trig Mwmthym-( bepitylthio hdmpﬂ i kmbp phenet hyl ] i m dazol e;

1- [ £t ri f | udridrreens +(4’[<§M° m o) phenet hyl ] i m dgzol e; 1-
[4trif|uor .\ 4 _" ik ’thlo)phenethyl]lmdazole 1-
fabsiiet hyl ] i m dazol e; 50

v )' _{ v II{‘lr 1J4) ‘
1- [4 cyano- [le llplnnex):x)}inidabhyl ]i m dazol e;
n.- ] §

b
4-
4-
t
4-di bromg
fl
4-
4-
I

[
I
|
[
[
|
a
[ 25

X
2
2

1-
Sa
1-
OX
1-
1-
1-
30
1-
Sa
[2
1-
[ 4
1-
1-
[ 2
1-
(6]
[
1
[
n

50 B5 [4- cya??‘ PR 2yl Lhi o) phenet hyl ]i mi dazssl e;
1- [ 4- cyano- [ §hlhobh 4 R Rl
1-[4-nitro tosg= ’Yhﬁhﬂ ypuﬂ ithidk ] y’]alﬁdmdazole 1-
[4 nitro- [err] (3,4 dlchlorobenz Ithlo)phenethyl]lmdazole 55
-nitro-[errl.- th1 Y, Z9
o At e TR Bl P 0

materials of Formula II and using 4-triffuoromethylithiophenol, 4-chloro-3-trifiuoro-
methylthiophenol, 3,4,5-tnch]oroth|ophenol and pentachlorothiophenol as starting
materials of Formula III is productive of the following 1-[8(R-thio)phenethyl]imi-



1-[2-thiocyano-[err]-(3',4'-dichl orobenzyl thio)phencthyl]imdazole; and 1-
[ 2- throcyanato [err] (n heptylthro)phenethyl]rnrdazole EXAMPLE 3 60
Repeat i usi ng
1-(2,4,[err]- tr|- 60 chIorophenethyI)rnrdazole and
1-(3,4,[err]-trichlorophenethyl)im dazole as starting materials of Fornula
Il and using 4-trifluoronethylthiophenol, 4-chloro-3-trifluoro- :
met hyl t hi ophenol, 3,4,5-tricl orothiophenol and pentach-orot hi ophenol a
starting materials of Formula II1l is pro?g%tiye of the followng 1-[ [
(R-t hi 0) phenatbyl 1ini. 11 8

1,485,719 _ dazoles whxch whcre mdxcated, are further charadérizelions abeossidvdddiddn, salstbyr e

i ndi cated, are fu hE J PEPP, b
treatnment in the c S e 2o %T%i‘%@bﬁ%ggﬁ?ﬁﬂ@?@cmﬁ s,

1-[ 2, 4-di chl gy o- [err]1 ([44 ' ima,phynyd-lﬂdam fptiayidisjphénsthfipz ol €, 5

oxal ate salt, deconp. mww—lmvc di chl oro -
[era] g (4= IChltoroqu,“ :Eg f‘igg B‘f”p‘;‘m‘ktﬂ?ﬂ -salt5
IMmdazol ¢, oOxalate S phenethyl }imidazol

1-[ 2, 4-di chl @g o- [ err] - (cdmp4201 2eis°cqrﬁp§r7"8phgnyl t h| lcx)’glpheer’re'tnﬁmf] I m 3azo| e, 10
nitrate salt, deconp; l-lim%mﬂummthyl lthio)phenethyl}imidazole, oxalate salt,

1-[2, 4-dichloro-[ err]l- ([gmoméga daTIhen | t gphenet hyl 1im dazole, nitrate

salt, de- 10 0ro o @#1-_( !9@- - trift u ylphenylthio)phenethyl] -

10 1-[3, 4-dighl oro-[ qIr3 . 3‘;‘@’ C &0 e ﬁamfe&?yl ]imdazole,
oxal ate salt, decorrpl[i,lﬁncﬂﬂ ' ﬁclﬂor&p% Ithio)phieaektlyl] ifidazqlé ! I - chloro -
3" - trifluoronet hyl phenyl t hi 0) phenet h£ - i m dazol e, oxal ate salt,

deconp. 165-166C.; 1

13, 4-di chi oro. [ Gt m*&;,ﬁ:ﬁ T B ﬁ;,,gf;? e o e;

and 5 3¢[3,4-dichloro- [er cnl orophenyl hi o) phenet hyl'] 20
i m dazol e EXAMPLE 4 Repeating qacmeﬁlure recited in paragraph A of
Exanpl e 2 but substituting ot heectysmescaptang naterials of Forrmula 111 for

2, 4-di chl or obenzyl nercapt an, fﬁﬁ&mm et hyl
mer capt an 25 ecyl merc 20 pentyl 25
mer capt an, octyl mercaptan, norgfgx ng:ecnpud.odecyl mer capt an, 25

oct adecyl nercaptan, opemylprowl mercaptan, 25

3- phenyl propyl mercaptan, 3-cycPaheil ViEh m ptddE' Capt an, cycl ohexyl

nmer capt an, cyel ohexyl net hyl nerZaabliks D) mercaptan, 30
2- cyl ohexyl et hyl nercapt an, cloheptylm yl mercaptan, 30

cycl oheptyl met hyl mercaptan, al3¥ tan, 2-octenyl mercapt an,

3- phenyl - 2- propenyl mercaptan, Lgpen -f::;:gn 1 mercaptan,

3- (4-chl or opssenyl ) - 2- propenyl rm@e:abfoﬂrtnyl)-z-pmpmyl mercaptan, 35 2- hexyngd
mer capt an, 2-octynyl mercapt an,2-besynyl/memaprapapt an, 4- et hyl benzyl ner capt an,
40 4-t£ ¥ nercatan, .

40 4-trifluoromet hyl benzyl mercg W,ybenzyl mer capt an,
3,4,5-trimet4oxybenzyl nercapt aﬁ;—b miyummgghn,nzyl mer capt an, 45 40
2,4,5-trichl orobenzyl mercaptan® Wmthylb‘my mercaptan, 45

4- br omobenzyl mercaptan, 4-fluo

4-n-butoxybenzyl mercaptan,
45 2,4,5-trichlorobenzyl mercaptan, 45
4-bromobenzyl mercaptan,
4-fluorol 1 mercaptan,
4-nitrobenzyl mercaptan, and

: 4-cyanobenzyl mercaptan,

50 is productive of the following 1-[2,4-dichloro~8-(R-thio)phenethyl]imidazoles which, 50

where indicated, are further characterized as the acid addition salts by treatment in

the conventional manner with the appropriate acid:
1-[2,4-dichloro-g-(ethylthio)phenethyl ] imidazole;
1-[2,4-dichloro-8-(n-pentylthio)phenethyl] imidazole, oxalate salt, coalesces 99°C,;

55 l-[2,4‘-)<;1cshlaro-ﬂ -(n-octylthio)phenethyl]imidazole, oxalate salt, M.P. 101. 5m 55
1-[2,4-dxchlom—ﬂ-(n—nonylthm)phencthyl]xm:dazole, oxalate salt, gels 82.5°C.;
1-2,4-dichloro-3-(n-dodecylthio)phenethyl ) imidazole, oxalate salt, M P. 124.5°C.

1-[2, dll;(i)ncg!oro-ﬂ-(octadccylt}no)phenednyl]xmndazole, oxalate salt, gels 91.5— 60

60 o
1- [2,4-dslchlgooro-ﬂ-(3-phenylpropylttuo)phenethyl]umdazole, oxalate salt, M.P.

87
l-[2,4—d1chloro-,8—(3—cyclopentylpmpylthxo)phenethyl]nmdazole,



4-ni trobenzyl mercaptan, and 4-cyanobenzyl nercaptan, 50 I's productive
of the following 1-[2,4-dichloro-[err]-(Rthio)phenethyl]imdazol es which,
50 where indicated,—are further_characterized..as the acid addition salts by
treatnment in the conventional manner with the appropriate acid: 1-
[2,4-dichloro-[err]-(ethylthio)phenethyl] imdazole;
1-[2,4-dichloro-[err]-(n-pentylthio)phenethyl]imdazole, oxalate salt,
coa \esces 99C.; 55

“p,z 4di chl or o- [err] (n-octyl thio)phenethyl]imidazole, oxalate salt, MP.
01.512 55 103 5C -[2.4-dichl orldgﬁsl%?r] - {n-nonyl t hi o) phenet hy| 12 ni dazol e,

ate salt,)- cloiaexyltlno) henethyl]imidazole pitrate salt, M.P, 114.5—
[ 2, 4-di chl or o- elrl‘ti °C;N- dodecyl t h| 0) phenet hyl ]i m dazol e, oxal ate sal t, MP.

124.5[err]C I¥ ﬂpmh Iehioiphenethgldimi %)?fﬂ'é‘ﬁeﬁfyl‘h n dazol e,

oxal age salt,,. lethylthio)ph Riifazole, oxalate salt,  de-

60 1- fz 4-di ch Qbrip. [1eu_ exyé:my/ por)%S;/e ty]f:!l 0) pheén?axt ﬁt)sl ] m dazol e oxal ate
salt, MP. 871-B,Mloro-ﬁ-(cycloheptylmethylthm)pheneth 1]imidazole;

1-[ 2, 4-di chl &BWR allylhicipbeethyllimidazslsy | axplpte) stenMPry| 57 dazol e; | 12
1,485,719 1-[2,4-dichloro-8-(2-octenylthio)phenethyl ] imidazole, oxali€ salt, M.P. 112.5— 10

1-[ 2, 4-di chl or o-11€$G;- (cycl ohexyl t hi o& phenet hyl ]i m dazole nitrate salt,
MP. 114. 5- 1g:W,ﬁ@cﬂoro—ﬁ-(B—phenyl—Z—propenylthxo)phencthyl]lmldazole, oxalate salt,

1-[ 2, 4-di chl of axul | o) P zol e, oxalate
sal t,5de- conp. Iﬁ?ﬁ%}ﬁ QEEE )(cfmpréﬁig@eﬁm 2 mﬁ}ﬂ%ﬂﬁ%ﬂ?
1-[2, 4-di chI ol-{2 chﬂo}o-ﬁ-a-lmysmtrldﬂwphyﬂe&vhi;ﬂndamleo)oﬂmathwrl $0.5dazol e oxal ate
salt, de-
5 4% di ohl ff%; er#mwmmmwm e e
|8;1[ é,zélgrgfhl ox.gzm d)pua,)eﬁbgam.bad | nitla@aZaM, e nipsalizge sal g M P.
err

1-[2, 4-dichlo Qaﬁg g%ﬁ@ﬁ?ﬂ‘ﬁ?@ﬁ&%ﬂb‘?ﬁ%ﬁ FiEez St Mkal ate salt,
MP. 112.5- 4'-t-butylbenzylth10)pheneﬂ:yl imidazole, nitrate salt, decomp.
1-[2,28-di chl oro- e.s-r-]s pheny pro enyl t hi o) phenet hyl ] i m dazob®,
oxal ate sal t 1-[Z4Ediehigno- °)Ph£n=ﬂ1Y{]Em¢z°1°’d¥l€m aib - [err] - (3 -
(4

i dazal e 4T sﬁa?_? g W{%@P%%%WW s 15

1- [2 39- di chl ol-&{-&dﬂ &'Mwmmmbayﬂqummm;e sdxal at 3 sal t,

M P. 90. 5- 95 _I]JI oro-l.g ~ dlqmm%lthl o)phenethyl]lmdazole
oxal ate salt, g‘%ﬁmg%f m&&%ﬁ"ﬁm&mm@ pitrate  salt,

1-[ 2, 4di chl oro dafoai, &n7y3$m;0) phenet Nyl [ i m dazole; nitrate sal t, m p.
110- 3520 112Cl-J2,4dichloro-3-(4’-bromobenzylthio)phenethyl]imidazole, nitrate salt, decomp. 35

1-[2, 4-dichl og?ﬁﬁ%ﬁ%‘, ﬂ@m@&yﬁﬁﬁ%&ﬂ}h%&%&%% lait,”hg%p()l e, nitrate

salt, MP. 11

1-[ 2, 4- di chl o1-¢2,4-dithidro-f44 -nitrobunmd:b)pmythmhniﬂ)zphemdayda]t,l decolap. Ol e, n| trate
sal t ,499deconp. ? 5129.5—132°C.;
i1

25 1.2, 4-di ch A3 ‘i{g‘f 4"(‘&“"(’??‘%1%ﬁﬁ@{]m%ﬁﬂ“ﬁﬁ%fﬁhgﬁﬁhyl ]i m dazol e,

nitrate salt, decorrp 112- 114C; EXAMPLE 5

;a|[ t2 4£51dcejl_ N Om@gm‘ p(oébd l-[¥b -mmomphenetgylhmxg;[z?lehig sﬁrﬁ%zm e45 nitrate
1-[ 2, 4- di CWEE% g’;&ﬁ; fgréex F%‘g ‘{“?ef Saing, wotsuats, of) Forrds B &My 1 1i ni dazol e,

oxal ate salt eniol, 1
[ 2, 4-di chl oro- [err] (4 -ﬁathbmpbthglbenzyl t hi o) phenet hyl ] i m dazol €;

[2,4-%ichloro-[err]- (2" 4me o l?l‘f”lf’f’aiorobenzylth| o)phenethyl]rmdé%ol e,
nitrate salt, deconp. 1 %’35

1-[2,4-dichloro-[err]- (4!-ch kﬂmpbeﬂzyl t hi o) phenet hyl ]i m dazole, nitrate
salt, deconp. 35 137- 13Bdblorothiophenol,
1-[2,%- di chl or o- [ err] - ( 2> iehiomtier
salt, deconp. 104.5- 107%2 othidphenol,
1-[2,4-dichloro-[err]- (44-mﬁ¢thm a@hzyl t hi 0) phenethyl ]i m dazole, nitrate

Zglt 60decorrp 40 %Qogo}?;ndc 60

*y1 t hi 0) phenet hyl ]i m dazol e, Rtrate

anothxo henol,
is productive of the following 1- [4—-chloro-ﬁ-(R-thlo)phenethyl]rmxdazolcs and 1-[2,4-
dichloro-3-(R-thio)phenethyl ] imidazoles which, where indicated, are further charac-
terized as the acid addition salts by treatment in the conventional manner with the
65 appropriate acid: 65



1-[2,4-dichloro-[err]-(4'-cyanobenzylthio)phenethyl]imdazole, nitrate
salt, deconp. 119.5-123C ; EXAMPLE 5 Repeating the procedure recited in
paragranh A of Example 1 using l-(4 lerr]- 45

di chl or ophenyl et hyl )| m dazol e and 1- [2 4 [err]-trichlor ophenet hyl ]i m dazol e. - -

as starting 45 materials of Fornula |1 and using other starting materi al
of Forrmula Il for 3,4- dichlorothiophenol for exanple, thiophenol, -y
[err]-thionaphthol, 50 4- et hyl t hi ophenol , /-

50 4-net hoxythio henol 3- met hoxyt hi ophenol 2 Shl or ot hi ophenol ,
3-chl or ot hi OphF‘A | 1) 25 dichlorothi nnhg.n.gJ___

55 4-bronot hi ophenol 4-Mcwm<bhmpm)pnéngthﬁ]nﬁidhmm hoxaliia e galt] |, decomp 166—
4- ani not hi ophenol , 60 167°C~

60 4-cyanot hi ophenol , i%! @é?%*&?“%’ﬂ’éﬂ%ﬂ%’%ﬁiﬁta e hl R R8s 2"

1-[4-chloro-,[egr]- (R-tlh éﬂ(ﬂf-ﬁ&hﬂl inkdyfias)sleRethyBaldsbolé, ZoAme salt, decomp. 5
dichloro-[err]-(R-thi o) p d?ﬂei d#azol esﬁﬂvvm ch, where indicated, are

further charac- terized WWQY!"BNPM@YQ‘@W?%M%MIMM
ggnvenal?)onal manner Wltlh[ 164;:1653;methoxﬁmg{ym&)b@L&fﬁ485 7?90!8!&‘0 salt, M.P.

13 1-[4- E:hl o]ro [err][ W-@mmmnﬂﬂopphmedlﬁlﬂw@ol@naﬁm@hd\lﬂ l77|decorrp
166- 167[err]C. 1-]4- 9 net a e

oxal ate salt, MP. 193, éS%g&%hqggl&xJ)&\énéh hRBRSIC N | g azgles

é [ 4- chl or o- [5erlg,-]9 (54'20 PHloph jzwmhﬁn}&mmkﬁpmm eM®alt, 15
econp. r

1-[4-chloro-[err] (4" - me{ﬁ ﬁyg?mpmmﬂwyﬂlm%?o?@h“o% e mpy| ¢ |

deconp. 177-178[err] C. ;1-[4chloro-8-(4"-fluoro hen ltluo)phenethyl[]xmxdazole, oxalate salt, M.P.
1-[4-chloro-[erg]-(3' - rret H8XS+p1831G t i henet h}/ ]imdazole, oxalate salt,
MP. 10 -gtmttop eny o)phene }imidazole, oxalate 'salt, M.P. 203—

10 1-[4-chloro-[err]- (21- oRAIRN G dphd &ﬂ&ﬁ?ﬁ&l&&ﬁﬂm&dﬂ dazol e, oxalate
salt, MP. 177- 178C.; l-[4—chlo ro-8-(4’-acetamidophenylthio)phenethyl] imidazole, oxalate salt, M.P.
1-[4-chl oro-[ eras] - (3' - chl déSphRIC1 hi o plhenet hX:ytljl i dazol e, oxalate saltz2s

M P. 169.5-171.5C.; 15 -[i<holns (4 eyaopneayitio th
1-[4-chloro-[err]- (2' zulﬂor _p‘gﬁg‘l i% &[,lLl m dazol e, oxal ate
salt, MP, 15 181. 5 Il_- ro-3-(4’-methylpheny chxo)phenethyl]xmxdazole,

s v R R e 0
1-[4-chloro-[err] (4 -f} 24mcwzmm%§ @:z%lf oxal ate salt,

MP. 20 dJ&&Q}-(Z' '-dxchlomphenylthno)phenethyl]nmzdazole,

20 1-[4-chl oro-Perr] - (41 Helsiol e, oxal ate salt 35
M P. 203- 204.5[err]C.; _é) 51 t hi 0) phenet hy |

i m dazol e; 1-[4- chloro ' i phénekhy et hyl ]i m dazol e,
oxal ate salt, MP. 25 1-[2,4-dxch10t0-ﬂ-(4’-ac’stt&id§pht ig he}J@lYl]mdazolc, and

25 1-[ 4-chl oro-‘{oerr] ( 4124 ol e; 40

1-[2,4-dichloro-[err]- (phenyl t hi o) phenet higkAmprik @azol e; 1-
[2,4-dichloro-ferr]-(2- 'l'laph Mglebfhgégthmrdﬂlﬂmimphmylthm)phenethyl]-
[2,4-dichloro-[err]- d 1y Ayn tap Ha‘io?femefhn(%eﬂ:‘anmm
1-[2, 4-dichloroglerr = HRETE )

30 1-[2, 4- dlchl%ro [Q{:I’ vef thidtugd) {9 PRtk ithi ﬁdantg ®

< i
the organic phase is ac1d1ﬁed with oxalic acid. The product which precipitates is filtered
off and recrysiallized from a mixture of acetone and ethyl acetate to yield 1-[4~chloro~
3-(4’-hexanoylaminophenylthio)phenethyl Jimidazole oxalate, M.P. 98.5—102°C.
50 Similarly, substituting other acid chlorides for hexanoyl chloride, for example 50
tp}ltopxonyl chloride, n-valeryl chloride, decanoyl chloride and the like is productive of
e COITespon
l-[4-chloro18-(4'-propxonaylammophenylthm)phenethyl]umdazole oxalate;
1-[4-chloro-8-(4’-valeroylaminophenylthio)phenethyl] imidazole oxalate;
55 1-[4-chloro-8-(4’-decanoylaminophenylthio)phenethyl Jimidazole oxalate, and so 55

forth.
EXAMPLE 7
1-[4-chloro8-(4'~chlorophenylthio)phenethyl ]imidazole nitrate (1 g.) is treated
with aqueous potassium carbonate until a pH of approximately 11 is obtained,
60 whereupon the free base, ie., 1- [4-chloro-ﬂ-(4’-chlorophenylthxo)phenethyl]mdazole, 60
which separates is extracted with dichloromethane. The extract is dried with magnesium
sulfate and evaporated To the resulting residue, in 50 ml. of chloroform at 0°C. is
slowly added with stirring, a solution of 700 mg. of 85% m-chloroperbenzoic acid in
50 ml. of chloroform. When the addition is complete, stirring at 0°C. is continued for

i



[2,4-dichloro-[err]-(2'-chlorophenylthio)phenethyl] imdazole; 1-
4-dichloro-[err]-(3" -chl orophenylthio)phenethyl]imdazole; 1-
4-dichloro-[err]-(2'_,5 -dichl orophenyl t hi o) phenet hyl ]i m dazol e;
2

1

4

4
d
d
,4-dichloro-[err]-(4'-bronophenylthio)phenethyl]imdazol e;
d
d
4

2,
2

|
[2,4-dichloro-[err]-(4"-fluorophenylthio)phenethyl] imdazole; 1-

i chloro-[err]-(4"-nitrophenylthio)phenethyl)imdazole; 1-
[

35.
2i
chloro-[err]-(4'-am nophenyl thio)phenethyl] i m dazol e;
1 ,4-dichloro-[err]-(4'-acetam dophenylthio)phenethyl] im dazole; and 40
1-J18 4-dichloro-[err]-(4-cyand8i@ayl t hi o) phenet hyl ]i m dazol €4

40 EXAVMgppfoxihattly $ hah. UitierFee méQ&;&dagmﬁk washed with aq

1 [ 4- chpodassiung errbo]u dnéqmomg&ena;chlbﬁaep emt?imémm;q&hdml e oxal at® in 20

. of &% 1¢ orpr@H(4{rehlore- | s added 0.5 .
of hexa ls“ W‘ﬁ?’% @S | r’r§° Fer” is fputher gharagterized, o, tenperature, 45
the sol vens,mn,my, ehdddué B8 N HBEpRadHRAIaas UM Carbonate is

added t elts obduﬁedtheﬂmslmumru'lme MWmMWRe is exteacted with
di chl or@&ﬁ(%&ﬁﬁ‘hﬂ derples whigh i owsgrsigh fihe xahc aci d. The
pr duct i_'ﬁfﬁg gyt Yo Ml ?ﬁ:ﬂ i zed, from a

ture of aqeum;s"(apd et <¥3.C€t ate'to yi eI 8&1 [4-C |},| lJ
[err] (4" - pEbchiomyr- mmmbhuyl;tﬂﬂnﬂbph)mihﬂhmduplel nittatel s2lg | decompal at e, M P.
98. 5- 102 er r |161.59162°C.; and o f@ghyi | ar |y, substituting other acid chlori'des for
hexanoyl chloride, for exan%mﬁg; gropionyl chloride, n-valeryl chloride,
dgganoyl| Chtqemdeﬁwdm&hﬁeb pheae c?mdidwwm&f(ltg];emwwspon@b ng. 1-

(4- chl owith jquequi a y b)) islobinedrwhieiet ni dazol e oxal at e;
1- [4- CWBFQ?T% :@ il [\@Jﬁﬁ&m sy s ciny mmr ni dazol e oxal at e;
25 sulfare & rated. To the resulting residue in 50 ml, of chloroform at room

1-%p4- Chhﬂb&at{uel’enﬁo ovilyt adlied Sith tirding B Gehition \of nhlgo):qotsemei-&mokoberm dazml e oxal at e,
and so benzdiksackdgn 56 ml. fprni7 When the addmon is complem, stirring at room

1-[ 4- ch%ﬁﬁﬁ% se REEEE e nitrate (I g.)
Is trea aYaYax 1= nz@‘ i@d approximately 11
| 50Dt an-riechlorﬁﬂ-[v-chlorwhaylslfmhp&mm gdazdbeg 9\&? l76e-178 5°c. 25

1-[ 4- chl or Y 1g theigh fioonsnepyliimidasolss e 60 whi ch
separ at §y g RS Fouil Siehenh '“,_ (o bl b s dried with
magnesi gl ual i Y P@E & d abid dddlifion’ QRs, kgl NG r €si ue in 50 m" of

cbboroforrﬂ-bl%@lomﬂ{dgdmu!fmmﬂlmiﬂhdawq,ronhg Sdt,sm:x.on o¥ 700 ng. of

gg(r)ﬁ)lmefgl ogfgﬁ;‘i gma% acr lé“wgﬁyiﬂeﬁw&f ororjro“in V\hen the addition is

1,485,719 14 approxrnately 3 hours.

Thereaf ter, the react i on. mi xBXrM!PL% 9vvashed wi.t h agueous, potassi um carbonate
nd aqu % W Wﬁ and3%®vapor at ed.

The VGS% TS 6 hours, the

1-[4- chk@nﬂat[saluﬁ xré&vash&h un cfubcmé )apdmttbtwlar;} &l dazole, MP.

139- 140 m Evapgrptionof theal ate salt, MP.

16¥- 167! ‘Y‘e "F me 5 siMiarly,
repeat i mﬁm ']r‘““Jd“{"fer 2Rl i, M Hanet hyl ] i mi dazol e

sal ts obt al- n@chlorm-Eh .oplsnc’rhyn]hmdazﬂc,r S product I ve of the correspondi ng

[err]-( Iﬂ e : eg which can be further
ch racteri ) Sl f" o)bhiketh4H HdszBNNer to the indi cafed acid
addi tion sg p-anom-ghenylphenemgl mdazole

1-[2, 4-di ch[ﬁ)cldortf—e-( “Fhigroph ,. mﬂ@lplﬂmxmt«}f:m dazol e, oxal ate salt,

deconp. 1 [

1-1"4- chl or 1 ; henet hyl ] i m dazol e nitrate
salt, deconjj-chldid-4-54" yipEEnéthy lm’aizhle, EXAMPLE 8 15

1- [4(ch|orb{ %ﬁg@m@&; enet hyl ]i m dazol e nrtrate(l g.)

i s treated!” ﬁ‘@m l’ﬂ@l’ﬁ ]g}‘ﬁ%‘?‘rate until a H of approxi matel y
1155 s obt ai ned where- upon tmlgeld)ase i.e. 55

1- [ 4- chl Or Begesting (pﬂooedi:hlreui |lo filg IA-diaioed-€, Whi ch separat es
i s extr Jdopbes mgperighet Formula tarting ghateriads ofi t h magnesi um

sul fate 8?@',('@ l‘+ “n r°é’§r e in 50 m. of chloroform at
r oggm 20 18 {_ 4 dded with stirring a solusdon of 1.7 g.

of 85% m t{@-chloppe! b)nnidmlr.sd in 50 mM. of chloroforrm Wen the
addi tion i Hé'é‘ﬂ?!?‘é‘(‘b' @P‘&P"ﬂ‘yblém‘f‘wrrperat ure is continued for
approxi mately 24 hours. Thereafter, the reaction mxture is washed with
aqueous pot assi um carbonate and aqgueous sodi um chloride, dried over



magnesi um sul fate and evaporated. The residue is crystallized from benzene

to yield 25

1-[4-chloro-[err]-(4' -chlorophenylsul fonylyphenethyl]ini dazole, MP.

176-178. 5C : 25 Sinmlarly, repeating the above procedure on the
|-[[err]-(R-thi o) phenet hyl ]i m dazol es or acid addition salts obtained in
Exanples 1 thru 6 is productive of the correspondi ng A
1-[[err]-R-sul fonyl)-phenethylim dazol es which can be further characteri z%}
by con- version in the usual nmanner to 1".‘8P15e I ndi cated acid addition saltlss

e.g., 30 15 1,485,719
1-[ 2, 4-di chl or o- [errh-[(edﬂdﬁ%(h'ahﬂdf Ipineiciyl)iidakazol e, oxal ate salt,
deconp. 30 105. 11(1f(é1clll ,phf-nylﬂllo ylimidazole;

1-[4chloro-[err]- (4- ggl%"?‘mdazole nitrate salt,
deconp. 181[er]C.; A sol ution of 85%
m chl oroperbenzm C aa indidiRoley I s added 35 dropw Se,

over a period of onelHé omﬂd‘*'achb : : l" zlen3 g, of
1-[[err]-chloro4. met} SiarSier Al AL e s . of chl oroform at

O[err]C. Aft% 6 hounsig phwlﬁnmiagd Wi th aqueous
pot assi um car bonat e ap(a-cmm«-mm jmidamlephase i s separated and 10
dried over magnesi um -t-bptylayifopyiphen PIGAEOES 40 sol vent vyi el ds

1-[[err]-"chl or 04- et .'.;; hﬁmdmle, 40

Simlarly, reglacingi ¢mmaﬁu&yl]|mdazolc Wit h
other 1- [[err]-chl orbmmbﬁﬁh?lpm@ubmmle,m exanpl e,

| - - chl 4- 1 - HobBgghlo 1] imidazole;
fHeC oro-4- b Wﬁg ol
| -[[err]-chl apo- 4- (4'+pk bﬁtynhep{ykt-mdm)-@heiymﬁ
5 \ LN
[ l 1)

L8

-[[err]-chloro-4-16 2

hene m%aml;e, 1

1 py
[e{ thxo hene

4

[ r]-chl oro-4-phenys

1 err]-chloro-4-(4'¢ i | S pl’oduct Ive

of : 1-[[err]-ahl oro-4- enylﬂ:dmhmbtkgl]xﬁﬂazole 25

| -[[err]-chl oro-4-be : cpethyl]imidazole;

50 1- [[err]-chloro-4f fohvan i dazol e;

T[T orr]-ohl cio- 4. (4 L ttenhe 4 sinbonbep m&é‘y‘fﬁ“&‘é‘;‘fﬁa
-[[err]-chl a¥o- 4- (4 @b 0|

EX:[A\I:VPL E] 10 ( 1- 4-phenylsulﬁnbyel$¥(3' 4'-di en lthlo) m oy t he 30

t hi ophenol as the st ar-j4 ble ot her
starting mate3¥ial s ofl- -d!chlorOPhenylthIO)Phcneth 1]imidazole; 35

procedure recited in h m%?% %ﬂh%%m

1-(2,4,[err]-trichlorp 0 o %g?;ﬁgﬁ;ﬁ'mﬂdm&k
1-([err]-chloro-4-net Mﬂ ethylJimidazole; and ’
| -([err]-chloro-4-t-bu{ yithio)phenethyl ] imidazole.

60 I - chl or o- 4- benzyl t hi ophenet hyI)| . d

1-[[err]-chl &Po-4-(4 ShevaV % fi2 oro- 40
1,485, 719 m’i&uﬂ;‘f Pkl 1 Form mﬁzﬁ “““‘]&”
1-[[err]-chl or o- 4- (éterigkeefh) ﬁeﬁlzﬁottllﬂ(% mtg )mnttamhe,, those starnn,s

1- ([err] - chl opo- 4- “" X ?)I‘%P uctive of the following 1-[8-(4'-
1-[[err]-chl oro-4- (4"} Shdiuhl jialagago! e; 43
1-([err]-chloro-4-net hyd—sn&yﬂthia-wl-( lt):io)iihdétﬁy) nﬁudazEle,

1-([err]- chI or 0- 4- t - blni4-bentylthiogi (] : ]"eldml

5 1-([err]- oro-4-b Nn ] 50
1-([err]- chloro4(4 1

[ ho(4' - met hoxybenzyl slH[4-

1-([err]-chl oro-4-phe

1-[[err]-chl qgo-4- (4 ] (Vh) 55
10 1-([err]- chloro41.{ Hlofobdnkylsil

1-(err]-chl oro-4- benz}#l[b(ﬁmdyﬁ bnaylath

1-[[err]- chloro4(4 g/

1-([err]- chl%o4(4 60
15 1-[[err]-chl oro-4- pi4

1- r chloro-4-(4

F”E’E’ ctive of the fol } xﬁﬁﬁ%mﬁm@cﬂ% l]umdazole
1-[[err]-3 4d|clorop dhxy enet| ]|m3’azn§f S ’

[4-met hyl t h| o-[err]-(3", 4 di chl orophenyl t hi o) phenet hyl ] i m dazol e;



20

1-[4-t-butylthio-[err]-(3",4'-dichlorophenylthio)phenethyl]imdazol e;

20 1-[4-benzylthio-[err]-(3', 4" -dichlorophenyl thio)phenethyl] inidazole; 1-
[ 4- (4chl orobenzylthio)-[err]-(3",4"'-dichlorophenylthio)phenethyl]imdazol e;
1-

[ 4- (4- met hoxybenzyl thio)-[err]-(3",4"-dichl orophenylthio) phenet hyl Ji m dazol

e’ -‘?&4 phenylthio-[err]-(3",4" -di chl or ophenyl t hi 0) phenet hyl ] i m dazol e; 25
1- [ 1(¢4 chl or ophenyl t hi o) - [er r]- (3 4 - di chl or ophenyl t hi 0) phenet hyl ] i m dazo
I\e 16

1N4-et hyl Sutiﬁmwﬁﬁﬁﬁdﬂ‘(&l fRdole b phenet hyl [ 1'm dazol e;
1- 4-t - but y| sk[4-@4+hlbroptesiylshifon (4' d dvilimigabienet hyi ]i ni daZol e; 1-
[ 4-benzyl sul finyl-[err]-(3,4-dichl or ophenyl t hi o) phenet hyl ] i m dazol e; 1-
[ 4- (4-chl or ogenzy %'Hﬁd& Zgé ks |°?)phenethyl]

i m dgzol e erbe&nzoxc acil % Mﬁralxlll:sg

)-[err]- (ahqnﬂe efdthclﬁ hxtﬂ;liz])lesr;n_dazol e; Cot

1-[ 4- phenyl s IR e ) pl et hyl] i m dazol e;
1- [ 4-(4-chl F iy e QI8 ¢ hi o)phenethyl]

i m dggol e; 1- 4—t-bu lsulfiny 1- -(3' 4'-dxchlorophenylsulﬁnyl)phenethyl]mxdazole

| -[ 4- rret hyl SLHH_%% W gmm henet hyl ] i m dazol e;
1-[4-t- but y!I it yl) p‘ﬁz"lﬁj‘_ ] hyI]rmdazoIe

35 ethyl] imid

1-4- lpenzyl sul-f[oﬂ;ehyls[umhyl-le-(s';i'-d:&!ordphablsﬂﬁny m.am&;enet hyI ]i mdazl e
35 1- orophenylsulﬁn -(3' 4’-dxchloro hen ylsulfinyl ghenethyl]umdazo

[4-(4-chlor Oﬁ%ﬁ?ﬂrﬁjﬂ?ﬁ}ﬁf #t | t hi 0) phenet hyl ]

i m dazol e;  1-[4-benzylsulfonyl-3 3',4’-dlchlorophen lsulﬁnyl) henethyl
1- [ 42q 4- net hmxybe«zpmmnwo)xyqaer@a('sduﬁé brﬂhmﬂsrl]t-hl o) phenet hyl ]im
i dazol e;

1- 4- phenyl sui’on% ggﬁm@(@%’“&ﬁ%r& oghenyq‘mﬂﬁ'em’l)ﬂ"ﬂl n dazol e; and

40 l-[4-phcnylsulfonyl -(3',4'-dxchloro hen Jfimidazole;
40 Repeat i ngl-t[h@—qblocm m-(ar,e' hehe'bﬂ]l@dmbi e 2 using

4-chl or o- é %’Eﬁ @‘ﬁ:ﬂﬁ% i mda%l ’Forrrul a lll and using
other starti l)p uumdm,c

1-(2, 4, [err]{t[ﬂ-r: ]:mduotehose starting materials
of F3rnula I Il-[ﬁ-émzzlt!lﬁnylw-( , !)shepﬂh)iﬂhlmdmes of the foI | oW ng
1-[[err]-(" ' ) .

45 1-[ 14- et hj%ﬁ%ﬂi‘a‘% '

[4-t-Dbutylthig

eFqvima W‘Tl n dazol e; 1-
aryehdylsainyshesitiyl ididassleaz ol e;
1-[ 43%enzyl t I’n[ Qrobsiyyle yvmrhpnmmr ]i m dazol e; 3-
[ 4- (4-chl oro &3‘; hvin e 4 b in fphenet hyl ] i mi dazol e; 50
1- [ 4- (4- net he B{3l(4"~chIfrobdatiistikif i@RBaRet hyl ] i m dazol e;
50 1-[ 4- phenyd[##-methozy létdfonﬁ)lﬁﬂ @r—dih:e:rbzgz&&dlﬂnﬂ)nhkmmﬂpxhwz]olem dazole; 1-]

4- (4 chl or ophenyl t hi 0) - [err] r benzyl t hi o) phenet hyl] i m dazol e;
1- [ 4%het hyl s ) i i dazdl e;
1-[4-t- butmkﬁ*%ﬁ% rir roaﬁvec Qe -ﬁgg@&? ﬁm dazol e; 55
1-[4- benzymdudol&s nyl - (4 -chl orohenzyl t h| 0) phenet hyl | i m dazol e;

55 1- henylthro—ﬁ-(ii 4’-dxchlom henylsulfonyl)phenethyl jimidazole;

4- (4%%:hl or obdHES hen " &-dighjorop t hyl 1% ni dazol
e rﬂﬁ%ﬂ%’fﬁ b m‘ﬁiﬁé’ﬁ%m;mre% Gl
le; |-]4- pherlniﬂ-smhﬂs qzmenethyl] i m dazol e;

é (4?_9(4 chl 0|1 myrg@rgg::mkmmy@l’mm FE43i 0) phenet iyl ] i ni dazol

6 ulfonyl) - 8 - (34’ - d:chlomphenylsulfonyl
(4- et hyl suI falsw] ﬁblé - -chI or obenzyl t hi o) phenet hyllil m dazol e;

0 1- [4- t bit-yds (B !YPml-‘]ulf(nal) & @h¥ bedichipropkenyijulfenybpbery| | i mi dazol e;

R AL

1-

6

1-

I

im

2 (& et hox t{% oyt 1y 0 prenet |
1-[ 4- phen;/I suI % va.t&ﬁahﬁl] ’?’mme%' m dazol e and
1-1 '-hbff]ibﬂm

e

a

)

I

1

4- (4-chl oridp-hrethylk@uiyf- or leiné Ied t hi 0) phenet hyl ] i m dazol
. EXAVPLE 13-Ifeeprstls ?rgl- nnl)e'aemtw'@ﬁazrésoarrpl e 7 (using the
ppropriate quantity of 5 m chl or oper benzoi c acid) on the products
btained in Exanples 10 and 11 is pro- ductive of the follow ng
-[[err]-R-sul finyl)phenethyl]imdazol es;
-[ 4- phenyl t hi o-[ err] (3 4 d| chI orophenyl suI f| nyI )phenet hyI ] I m dazol e; 1-

T .



1-[4- (4 - nmethoybenzylsulfnyl) - [err] - (3',4" -
di chl orophenyl suI fi nyI )phen- et hyI ] Im dazol e; 15
1 [ 4- phery renyi=s+

15 1-
[4 (4-chl orophenyl sulfinyl)-[err]-(3",4"-dichlorophenyl sul finyl)phenet hyl ](/

m dazol e;

1-[4-nmethyl sul fonyl-[err]-(3",4" -dichlorophenyl sul finyl)phenethyl]i m dazol
[ 4- benzylsulfonyl [er{

20 {

, 1-
h %%%%@m@ dazol e;
di chl orophenyksul f| ny i ene ohylypherdthyl]ifnftiazole

[4-t-Dbutyl su = (3 A

1-

met hoxybenzyl-sul f onyl - [err] - (3,4 - dfchlorophenylsulflnyl)phen-
et hyl ]i m dazZol e; 1- B

[ 4 pheny sul fony! - pecB T, STRILET, ﬁaaﬁ%&ta%m Bl o

compounds which, where mdlcated are further characterized as the acid addition salts

ti er
I1m[ 3a§g| ghl ortﬂphenw smutlghyllﬂ:ilo Yo ((n(g,mm d‘fl mﬂuommethm{;ltgxé)gh&e)thghenet hylo]

14 pheny thi o [ or 1] 1 4dliesel Be “”“‘ieﬁas.a‘i mi&‘;”"c D oL
[ 4- (4-chl or ophenyl t hi 0) -M&r 141 162°0.;h| oroben I sulfin phenet hy lFﬂlh m dazol e;

1- [4-nmethyl st finyl fl'! 4B erenkesyt @P#CF?M&/‘EH%MVM gazol e; 15
1-[4-t-butyl sul finyl- [?J_ wsi%ﬁﬁ&%%%&%&d}hmwﬁe%%@ MQWZOI e;

30

1-[ 4- benzyl suI f| nyl - [b‘l[4"§ﬂ‘ ﬂﬁ%ﬁé@-mmwmwlmmt bralatei sait,d MR €;

30 1-

[ 4- (4-chl orobenzyl sul % [mtféyﬁlf_ *‘%?WMB%??EW%‘EYFW’HW%%%& H‘?‘P] i m daz
ol e; 1-[ 4-mtro-1[3-(pentachlorophenylthm)phenethyl]nmdazole, nitrate salt, decomp.

1-[ 4- (4- et hoxsybenzyl S Il’ﬁﬂgﬁ-ﬂﬁ-i{_‘(’@-ﬁr - - chl or obenzyl sul fi nyI )phenet hyl]im
dazol e: 1- Lfl lthxo)phenethyl]mdazole, oxala 5

[ 4- phenyl sul finyl-[er g %ﬂb&k@bﬁ 1%}1}1&% hy hilrhedi 4@g 0|n?¥]
1-[4- (4-chl or ophenyl suI f 18@.54-183 6 Cr fem};ch or obenzyl su m}/l ) phenet hyl ]
i m dazol e; 1-[4-n-butylthio-S-( 4’-chlom henylthm)phenethyl]xmxdazole,

1-[ 4- met hyl su?of onyl - [ér[f'f’“t‘ﬂ'h’%qs ?MMP‘P W?W@Plﬁ'yl ]i m dazol e; 30

35 1-[4-t-butyl sul fonyl-[err]-(4"-chl ormbmm@wlflnyl)phenethyl]

i m dazol e; 1- 4benybpmin¢ rocpduirer in- Exladople 20@ing ydacanksf be ket hyl

: md asm e 1- [ Zcular l-[ﬂ-(R)-&tihlo)phcne yl]imidazole cfélsued xsz roductive of the)et!b 4 yil

[ 4- (4-chl or obgnzyl fwmmmmmmmmmmwm i mi gz
ole; and 1- 1-[ Z,M&uomqﬁv(n-nonylthxo)phenethyl]mdazole, oxalate salt, M.P. 79.5—

[zgl ((34 Z'St hoxybenzyl sul j[gﬁxm)ethyl-p-(atl of'ob;nc-i;qlh%p%leoneet%lil sul fi J nyI zephenet hyI )imda

40 Repeating jde proc uﬁ:&h&?gl-é Gkn1 heRethyl RhidizbHe, FU:HELUCE& Ohilﬁl ned 4on
Exanpl es 10 and 11 |s?‘grud-b63 P i'?Rﬁll’e:y“fﬁ'f?la of/fllﬁyn](ml

| -[[err]- (R—sulfonyl)ﬂrﬂ gwwnﬁmmp@sﬂhﬂhmm% oxalate salt, m.p. 90—
Hbe
(¢T3

[ 4- phenyl thio-[err]- %gﬁ%ﬂ%‘hﬁﬁ‘%@yﬁﬂ% H{E'ﬂ":ﬁ%’% ﬁyl ligm

1-[4-(4-chl or@phenyl t
dazol e; l-[4—chloroqﬁ-(ethylthxo)phenethyl]mdazole, oxalate salt, M.P. 157—158°C.;

1-[4- phenyl sulfl nyI [é-r{?, ggoéﬂn-mdeﬁ}%nﬂ&wmﬂ@ﬂﬂmmﬁ pﬂ’f@%t%u‘ﬂn dazol e

' [2,4 - - dichloro - ~B-(3-(4-me phen?'l)prop =2-¢n lth;o?
1-[4-(4- chI or ephenyl suI f infidabole; nftvate] sal(,&l.p4'33§Il—I3‘l Qj ophenyl su fonyl )pheneth;yl

]im dazol e; 1- 1- (24 dxchloro -(3- (4' - tert - butylphenyl)prop 2 - enylthio)phen-

[4-met hyl sul fonyl -[erg], g‘:;g&ﬁ% net hyl ]i ni dazol e;
1- (4-t-butyl sul fonyl 1[_ei ‘3 ‘11 yg yﬁmy) ﬂega@m{ub&&l,

I m dazol e; 5055 oxalate salt, m.p. 111—113 55
1- [ 4- benzyl sul f onyl - [é'r{?, 1%"0-#*(? & vihis o henet hyl ]i mi dazol e

50 1

d| chl or ophenyl sul fonyﬂ) p,ﬂ.ajaml?w’gé hdxy,

&r] - (3,4 -
) i 4
net hoxybenzyl §ul f onyl )-[2,4-Eixbrom}>-p-(n ékylthdd)phcnechylihhdxmh;henyl sul fonyl ) phen- 60

ethyl ]i mi dazole; 55 1 '°m°‘ﬂ'(“'°°‘Y1““°)Phe“°ﬂ‘Yl]‘m'
1-[ 4- pheny! sul fonyl gﬂﬁﬁg""g“( }ﬂ’% mlf’f%’ﬂyl ) phenet hyl ]i ni dazol e
[4- - ch oropheny sul fonyl) - [err] - (3,4 -

d| chl or ophenyl suI fonyl )phen- et hyl ] i m dazol e; 1-
(4-phenylthio-[err]-(4'-chlorobenzyl sul fonyl) phenethyl]i m dazol e;

1- ([ 4- 4-chl orophenyl t hi 0) - 3- (4' - chl or obenzyl sul f onyl ) phenet hyl ] i m dazol e;
60

o I Y o I I I Y I T L N T o



EXAMPLElI 14 Repeating the procedure recited in Exanple 1, using reactants
as dictated by the particular 1-[[err]-(Rthio)phenethyl]imdazol e desired,
i s produetive—of—the—follow-ng conpounds whi ch—where—indicated are

further characterized as the acid addition salts 10 by treatnent  in
the conventional manner with the appropriate acid. 10
[2 4 - dichloro - [err] - (4" - nitro - 3" -
¥ | uor orret hyl phenyl t hi o) phenethyl] - imidazole, nitrate salt, deconp.

1‘2\ 5 130. 5C. ;
18 £ Lor anet hyl-ferr]-(4' -t B3P v| phenyl t hi o) phenethyl] 87j dazol e,

ate salt, MP. 161- 162[errﬁ)@m1_;§515
1 [ 2, 4-di neth ogr-g-{4/~180rophenyhibig)pticnathyljinsiduzdle lnitracs ((h @) dd MOImI:n dazol e, n| trate

excess dilute potassium carbonate solution until the

ial[zt ngfhwsmﬁﬁwgsﬁfW&ﬂﬁ%ﬁﬁ?Mﬁeﬁ'@MWﬁWﬁazol g, oxal ate
1Bhpdesto

sal t the solvent yields 1-[4-chloro-8-(4’~chlorophenylthio)phenethyl]-
1-[ 4- rret hmgwflensri ‘-tert-butyl phenyl thi o) phenet hyl hl m dazoI e, dXal ate
Sa| t ﬂleds:mxlar th:‘x:umner, the acid q{y

[2 ﬂongie [ﬁm‘?%% Mﬁﬂ@ﬁﬁgﬁfﬁ. 0) phenet hyl ] 14 mi dazol e,
n| t rat e sal t 1-[Z}edichio-, ltlyxiogmhemm yl]imidazole;
1-[4-nitro-[F ] net hyl ] i m dazole, nitrate galt,
decorrp 163. gﬁ%ﬁ gmzyl m&
1-[2,4-dichloro-Jerr]-(n-but oxyp gﬂﬁmﬁl Wﬁ%ﬁe'“‘fm iol m dazol e, oxalate
saltis mp 25 143- 144C. ; 15

r1n£)4 %gn%n:! %ﬂg‘ﬂ( @ a?ﬁ&q&wmmpmﬁwxﬁwng nitrate salt,

rod filtered off. ed with
1-[4-n-bu & Fioh- &ty ﬁhit%lyuals ‘S?h m&bﬁlﬁdyphdﬁzol e; and 30
1- [ Lonet hyﬁ!lh%m?u% 81.p. 436.8+-BAS - ophenyl t hi 0) phenet hyl 1i.m da2®
acl

30 EXAMPL m%@me@@?&% usi ng react ants
ar ‘T err|- 10)p enet [ m dazol e desired,

as dictat
IS productlve of the foll ow ngBXAMPIEIERIS whi ch, where indicated, are

f ur tBer c W g% “P#’cﬂﬁﬂydtwtwmummdw trediment in
t he conve 03 H 35
1-12, 4- di frfisitn ernif ﬁyamﬁg.fnaeﬁlate salt, .MP.

79. 5- 1- [ Ze¢nfratibnrob i x\10°] cellsgmk mmm@ Z0f| thik suspepsien 8.0Hpl.j | mi g{azol e,

oxal 3t e saﬂ‘ldd"dded E"!ﬁ 9 test cgpypounds.

1 [4 ”Eth%%;ﬁtﬁxeﬁ%’ ﬁ&ﬂtmﬁﬁ'ﬂi@ﬂﬁw lor P!snﬁck oxal ate ,salt,
proiaet hyl |mdazole

oxa| ate gg_lmonsam pr@@@tely4ml ofeachdlluuonnsaddedtoasterilemsttu vt

1- [ 234- di %mﬁ?& e erepar Qi e T:imcﬁazol & oxalate

salt, coalig tration at which no GiSi6le growi-eccurs Ermined

45 1-[ 4- cHIMﬂm[sﬂtbﬂ?{tmbﬁhyﬂﬁzmmmhgsﬁmmm e oxal ate salt, MP.
157-158C.; 1-[2,4-dichloro- [err}rA?ngndec 10- enyl t hi o) phenet hyl ] i m dazol e,
oxal gte saIt M P. 82-107C. - di cly. Hibty'Concen-( 3 ~4d 4' -

met h4?ll phenyl )prommp&m enyl thi o) - phenethy m&ﬁ 4

i m dazol e, nitrpigm salt, mp. 133.5-137C.; 33

50 1 - (2,4 - digid-abdo P 4t JichlordpBenyltth - tert - butyl phenyl)prop - 2 -
enyl t hi o) phen- etT 1 MI( eemtrmtrat e‘ﬂ-salt m p.10147- 153. 5C.; 1-

[ 2, 45di chl or o- [ & prolenzylthio)y | t hi o) phenewyl ] im dazol 4 1 - [2,4

¢ agmurle 134
LT\

- dichloro - [er m""‘
chl or ophenyl )pﬁé{) Pﬁm?'m dazole,. 55 33 oxal at e
salt, np. 111-113C ; , 55
1[24d|chl ro rrl.- eeth i m zoIe
1- [ 2%net h 'ﬂL ‘“‘y ;f",,‘_- (o] tare=y {) '"fl] ‘i daZdl e;
1-[ 4- n- bu ) . , tﬁybhﬁ}aﬁheﬁ&ithw ]i m dazol e;
1-[2, 4-di chlmﬁche;{lmon m)ﬁalmndt mad@@bat @@n
1-[ 2, 4- i
60 1¥ ; @s os af‘igﬁ‘ >
1-12,4 & fof tHe o) phenet I m dazol e; and 1-
water at a

[2,4-dit] ﬁmﬁﬁ r(?fm M@Mfm dilumd rbt%renge a con-

60 centration of 100 pg/mi. From this stock solution appropriate dilutions were made. 60

Approximately 4 ml. of each dilution is added to a sterile test tube and 0.05 ml. of



18 1485, 719
18 EXAWPLE 16 1-[4-chloro-[err]-(4'-chlorophenylthio)phenethyl]im dazole

n|tratp LI n\ in 1.00 rv‘l aof r~| r\lf\|nrn
pot assi um carbonat e sol ution untr I the salt is corrpl etely dissolved. The

organic layer is then separated, washed with water 5 and dried ove .
magnesi um sul f at e. 5 N
Evaporati on of the solvent yields ey

1-[4-chlor o-Lﬁerr] - (4' - chl or ophenyl t hi o&gﬂgnet hyl]- imdazole as a gumgl
simlar manp the acid addition salls
be converted to ticabor! prépased mdéulutn Emwammmhcﬁmmm ¢agried entdopl e, 10

an

1-[ 2, 4- di chl or o- [%etor I4-dags degendigig om the 1 1 ol e
10 1- (2, 4-dichl grog W‘n‘éﬂfﬁm i el y m%f'faazm e 1-
[ 2, 4-di chl 0r50- [erm ept phenet hy I mi dazol e, 1- 5

[ 2, 4-di chl oro [ er r] “Thé 'resaiBs| obtainxh e YistedhinTablednet'hyl ] i m dazol e; 1-
[2,4-dichloro-[err]-(4"-chlorobenzyl th%&ﬁget hyl ]i m dazol e, and so forth.

15 Minimal Inhibitory Concen-
15 Nitric acid (70% d= Jooﬁ@)unus added dropwi se to a stmion@@/ lution of 2.5

g. of 1-[4-abloro- [errgll hI orophen | t hi o@henet hyl 1i MMazole in 40 9.
anhydrous ether until (& flil

(The product is filtered
of f, washed with et her 4 j-zation fromethyl acetate

yi eI ds 1-[4-chloro-] err - ifidHE aittet hi o)f)hen- 20 3 ethyl]imdazole
nitrate, mps 136. 5 131-[5. no:-#—(n-heptyldm)phenethyl 3 20 1pn
simlar manner, all conpo 'b?“’#ﬁrrml a (1) in base form°can be converted
to the acid addi tion salts by treat mengxdnple g8 conventi onal manner with the
appropriate add. EXAelfollokihgformulations are typivel of topicab oozl omd parentereli dosagy of
certain conpoundsfoms fonthe spmpounds of thechmsead invemigniof 25 Keflin* is

illustrated jn th | I OWI ng proceudre. Streptococcus faecalis, a gran(+)
bacteria, | Hcultire compony 6fthe présént Bivétition Heart | nf usi onoBgot h
(Difco-Trade Mark). Af tmmcaddhours the cuI ture s diluteddfoga con-
centration of 1 x 10[e % N rimate] rredru this ,
suspension, .05 m. & EET 00 Put | ongpog the test ,5
conmpounds. 30 The test corrpoun.dSsg.are di ssol ved

in dimethyl sulfoxide, pettphlayuibemr water at a concentratrﬁﬁ- bg 10 nmy./ni.
and thereafter dil uted %iled v8eEA @ water to give a stoc QoBution havi ng a

concentration of ﬂ@anﬁan:Gde%xedﬁﬁWdhh&o&k@% fatidnl 16 [Prodtid@ [l s@idéth at €
di lutions ars® madereanf\pproxi mately 4 m . of each dilution is added to a 30

sterile test tube_3 and 0 05 n. of the above prepared inoculumis
then added to eacif® be, t@n en carried jgyt gfgor 24 hours
and the m ni mal i nhi bi tw gspcen ?itl on ( whi ch i s80 hegconcentration
at which no visible grcmtnkmdccurs is then det ernined. *1§o@igum salt of

7- (t hi ophene3s2- acet ani cR9 oranic acid. TABLE 1 433 ™8 35
M ni mal I nhibitory Con sEﬁ“ﬁorrpound _____.m_g

tration pg./m. Keflin 200.0 mg. 33

1-[3, 4-di chl oro- [err] (3,4 -dichl oroph élt&lﬁ)”&gegeoadllrm azpol e

nitrate The constituents ? equipment.
[24d|chloro[er?!]“d($mc nzqm‘o

45 phenet hyl 30 i d3uRpodtosy; ¢ rat 10 1- 40.

[ 4chloro-[err]-(4' -chl gﬁmﬁe’myl ]i ni dazol e [mt% ate

3.3 EXANPLE 19 50 pol ghyodli40bungal activity of cerodign conpounds of
the present ‘invention and of 50 Mconazole* is illustrat e'ii—l-n t he

foll owi ng procedure. *
1-[ 2, 4- di chl or o- [ e ]cerstituents’ arelmbied dogethezraz ¥0°§3\thenhponred linp molds and-allpwedn t r gt e.
Tri chophyt on4% ubr (9re9ok ta-ToPRR (FRIRRSTALYFE- Sabour ad Dextrose agar (Difco) at roo

tenperature for 1A4njestable. Sokdtien:f ungi is then renoved fromthe agar slant
and 55 horogeni zeds cempgurd of iyFdiEn | n Sabour aud rose Broth.
This suspension I's 55 ng a uni form concentration "of 0.1 at 600
nm and 0.05. is addegs Waded 1% di | utions of the testhOorqﬂounds Theso

t est corrpouncsis are dissolved in d| e sulfoxr de eth ter at a
concentration of 1@s?|§Icl,:‘londeh1water,bmuglgﬁrn volgume,m‘.gQImidg a% er to

give a con- filter and packaged under sterile conditions.



60 centration of 100 [err]g/mM. Fromthis stock solution appropriate

dilutions were made. 60 Approximately 4 ml. of each dilution is added to a
—steritetest tube and 0.-05 m . of 19 —

1,485,719 19 the above prepared

I noculumis then added to each tube. Incubation is carried out for 7 to 14

i {?3?3‘122302& ration (Mo warcn v tro ISHSIFIIMANERIE" 76 cr o

vi §iLbYe growth occurs, is then deternined for efch‘test cotpound and for 5
M c ol e 1,485,719 20

5 The resul t swoaaweedLanve1d.Lsted in Table 1. TABLE 1 M nimal [ nhihitor
Concen- ConpolnAl compound of the formula: tration [err]g. /T 10

M conazol e

10
10 1- [2,4-dichloro-[err]- [@]-@ﬁ?'ﬁﬂ"wr ¥yl t hi 0)- phenet hyl ]i ni dazol e

nitrate

1-[2,4-dichloro-[err]-(4'-chlorob zy"fth 6) phenethyl] inidazole mtrate
3 15 1-[2,4-dichloro-[®&rr]- r‘ heptyl t hi o) phenet hyl ] - im dazole
oxal ate and the ac:d addition salts thereof, 3 Exanpl e 20 The foll ow ng
forrrul5at|ol'Y§e ca pi.cal , oral and parenteral dosage fsorns for
the conpoupgs el‘;ﬁz.ks%&ﬁ“f P o R e ,

20 a corrpomo&u E&ﬂﬂﬁlmk Jnﬁriubsutuent on the aryl mm ddted Yistearic acid
10.0 g. S &mﬂﬂo,(liiwacb&ywmwkr ilkuxy cxﬁﬁmsmm nifrbl fahidh Syfasondngl said sdb-2 g. Span 80
(Traded var R?k'(‘)f‘ ﬂcﬁ?ﬁ%ﬁelﬁ 8 leagt gop gl“ﬁ“ selected fyory halgy dower alkyl, lower  prldpyl ene
gl ycol Riis h;gtrg;‘:h t::ltl:ov;erm:lr;;i lower alkoxy n%mgro%ghy ni . 25 nethyl
par aben  cyanato or the group ’ é pfgpyor pa-r aben

0.01 g. distilled water qg[err]. t Ogco 100.0 g. The

constituents are m xed at 600C. and cooled with agitation to produce a
smoot h 30 - cream

30 Ta% et: mwﬁq\rrﬁpunaﬂ:yp ot\Eyl,puﬁlgj? bsLm mqlnatylorsu tutedﬁrypo G5 | act ose

US? said substituted aralkyl and sald subsntuted aryl

16 ngy. 35 g:d the aryl moiety selqetad rom (o alkoxy, trifluoromethyl, nitro

5 6 rrg Cyano; 35 ma st ear te QA
§) 0 ﬁﬁ%ﬁ%‘fm gv }E‘ b&“#&g agpr opri ate

sol vef e is ried, then fo et S Ugl ng sw ta

t abl eti ng equi pnment. 40 Suppo_s@ry

40 a ound of the present inventi 0.1 g. polyethylene

gl ycol 1000 1.0 g. polyethylene glycol 4000
0.1 g. 1. 23{1%1 Jhe ons! u are mxed together at 50'C, then poured into
mol ds and 5 und of ﬁﬁgl tenperature. )

45 | npect abl e3. So kdadpownd - of Elaﬁ:OWM&El Ro s QndRES AR, alkensE 25
0.5 g. propsié shsitgddyagalifenyl, aralkyl, halo substituted aralkyl, aryl or halo subsututed3 lO g. sodium

4. A compound of Claim 3 wherein [R'], is mono hal R is i i
chlori de ﬁontammg 1 to 12 carbon atoms, 2-alkenyl, ph:nyl ny chllg‘;ha!%s)ndted phenyl 50 A di ist ! l | ed
wat er {lkenyl benzyl, chloro or fluoro substituted yl or chloro substituted sol ution

of thm act pneayl.conpound hereof in the propyl ene glycol 1s mxed wsgh the
sodi um chl qr.i ¥eA icompaundeof, Cliimctigherein R'{,i is 2i4-dichlorerd 4-dibrmhof darlZ4er ed t hr ough

0.2[err] ntfifFape bompbiin @"QaiB?6 KA4E bs YD dicRloR d-oBeiABLph DS
ethyl]:mndazole and the acid addition salts thereof.
35 The compound of Claim 5 which is 1-[2,4-dichloro-g-(n-heptylthio)phen- 35
ethyl]nmxdazole and the acid addition salts thereof.
8. The compound of Claim 5 which is 1-[2,4-dichloro-g-(n-octylthio)phenethyl ]~
imidazole and the acid addition salts thereof.
9. The compound of Claim 5 which is 1-[2,4-dichloro-8-(n-nonylthio)phenethyl]-
40 imidazole and the acid addition salts thereof, 40
10. The compound of Claim 5 which is 1-[2,4-dichloro-8-(n-hexylthio)phen-
ethyl]imidazole and the acid addition salts thereof.
11. The compound of Claim 5 which is 1-[2,4-dibromo-8-(n-hexylthio)phen-
ethyl]imidazole and the acid addition salts thereof.
45 12. The compound of Claim 5 which is 1-[2,4-dibromo-8-(n-heptylthio)phen- 45
ethyl%namu_}g:ole and thed a(c:fd addmo:sx salhtfchtherco " [2,4.dib hioYoh
e com Claim 5 w] is 1- -(n: Ithio)phen-
T R
e compo of Claim ch is 1-{2, uoro-8-(n o)phene -
50 imidazole and the acid addition salts thereof. A-{o-octy P & 50
15. The compound of Claim 5 which is 1-[2,4-difluoro-8-(n-nonylthio)phen- '
ethylJimidazole and the acid addition salts thereof. i



20 1, 485, 719
20 WVHAT VE CLAIM | S: - 1. Acorrpound of the formula: (1) and the acid
addition salts theregf—5 rein:

5 Ris alkyl, alkenyl, aral kenyl substituted aral kenyl, al kynyl,
cycl oal kyl , cycl oal kyI al kyl , ar aI kyl, substituted aral kyI aryl or -

substi t ut ed aryl I “ml ar aI kenyl and substitut ed aral kyl /- . ,'
cont ai ni ng at IeaS‘mlmE“m m‘t““ on the aryl noiety selected from hajé/
| ower al kyl, |ower =l Koxy, trifl uoromet , spi tro and cyano and said

10 stitutdd aryl containing at | easi&ﬂé Subet it LR et

hal o, |ower alkyl, |QecThe il:d?n OofyClaiter Efdrhnhrmnbtztt,dxﬂuomﬁ-ﬁndecyhlm)m

acyl ani no_and cyarwd!yll : “‘Pﬁt L ONEhah koxy.,
trifluoronethyl, nj i&m fs %“@P’% %Yﬁ l%“Whlch
[err] is alkyl, cyC ain® 9 dhtlk”lf{ﬂmeﬂwl&pmﬂ-l’myl- 5
substituted aryl d:ibﬁhsnhyl]midhstelmdtmm chegeaf. d substituted aryl
contai ni ng-at | east dfcTheudompe CMStWh@ha# }'m{ﬁr@l i@:( @QPhﬂYBTn hal o,

| ower al kyl, |ower '%ﬂ’ 0)ph |ulll|zyﬁ|ﬁ”d p are
i ndependent I Yo Sel %ﬁgﬁﬁ% egd&ng,e{a& oo

provi ded that the valzul.e’rlmc cofipGud 1o Clalae 5 txel-[z,hdzuxldrha—(%ﬂhorebewlﬂm)except

when 0 [err] i sphesethylimidagoleang 1 ar
conpound of Claim @S‘E'E o m %‘, “"&‘%’gﬁé‘g’ﬁ’ - ¢ Cai m 2
wherein [errjsis ha Bmbéund 1-[2}4—& flEJ(3’4'-d:&5rdbaizﬂ 15

substituted aral kethgo)phemmyllnh;&mlemﬂahesadnsaddtm mltsah aryl or haI o]
substituted aryl . F g Clajm, § yhigh % % nmono
hal o or dihalo an pottl 5 hhikh 46.39(;;5‘,1, ahkenyl
phenyl - 2-al kegy| , pHehediyRin ._:"’-." sa&sa&k&nyl enzyl eljghl o)lr(o or20

fluoro substitut ed‘mbeﬂﬁthq Iof m%rm,:summmm-dmhlmpnﬂnw
30 5. A conpound o : 1 o J r ’

2, 4-di bromo or 2, 4&:;2&; P,“ﬁf, L Tt %@g&%&f’gmﬁ

1-[ 2, 4-di chl a5 o- [err 28( rrwe:aﬁ:p&xﬁmwmhers-wmtm)sl 14[2;4-&&1@&@{333(;5&&10&@ d 25
addition salts thepbmﬂmowyl]mdmk?ndm j m g Wg‘f“Ch i s

1-[ 2, 4- di chl or o- [e&r{obzggnm P9 adchlsonl- 2’ ? PRI and t he
acid addition salts oSt & fongiVoi Bdteli® which

1-[ 2, 4- di chl aoo- [ebdidpn(eﬂapphﬂdmf dmhhdmrmd the acid 30
addition .salts the}r’eo-’rl The copipesitio Mrmm@hﬂﬁsthfml“

[2, 4-dighloro-[err und FORGR! he acid
addi tion salts thepegal smount mngmgubetwwn 0.1 and mn(:)m th%%ompo percent of the compo(gu 0 10. Th
conmpound of Gbaim5 V\na\hmmhodl ﬁlhx&mnh diz| grovoh ﬁmgr(rnbmwwh:th

et hyl ]i mi dazol e an t"ss“P rt@ gftack ﬁ"me" ﬁd of
Claim’5 which is 1- azole
and the acid addltlona)s &&meformuh 12. T e corrpound of daim

5v\/mch|sl[24d|brorm[err] (nhpt thﬁg
et hyl ]i m dazq l)e and the acid addlt 13. The conpound of
daimb5 which |sl[24d|brom)[e F -o;XtyIthl phen- et hyl ]i m dazol e
and the acid addition salts thereof. 14. The(lonpound of Claim5 which is

1-[2, 4-di f1 uor o- [ egfehetd R* @Atp/dck bRIOBUBENe Md X- is 2 (eaving grokp, WhE @l ompbask t he

acid addition sal tdf thérformuds . 50 15.
The conpound of Caimb5 which is 1-[2, 4-dif. uoro-gt[frr] - (n-nonyl t hi 0) phen-
ethyl]im dazole and the acid addition sal her 21
1,485, 719 wherein R is defined as above, to produce a 1-[3<{R-liffo)phbithyl}iieclef i Cl ai m
5 which §s 1-452, 4-fmidlaior o- [ err] - (n-decyl t hi o) phen- ethyl]im dazole nd thg
acid ad} tion salts thereof. CHCH

=' RSN

(1-A)

herein R, R! and p are defined as above; or
v b) l:;xldxzmgnll)t:ompoumioftlu:foum:la

[R]"@ HCH,_-—N/\N

(1-A)



17. The conmpound of Caim5 which is
1-[2,4-dichloro-[err]-(2-octenylthio)phen- ethyl)imdazole and the acid
addition salts thereof . 5 -218....The compound..of. Claim5 which is

1-[2,4-dichloro-[err]-3-phenyl -2-propenyl- 5 thio)phenethyl]imdazole and
the acid addition salts thereof. 19. The conpound of Claim5 which is

- brapenyl tht oy phenet nyi 11 mi dazol 6 and t he aci d IHHMIMMBIIAE: cor. 20
he-conpound of Claim5 which is » ¢ L N s

1N2/2dichloro-[err]-(4' -chlorobb#¥l® hjio)- 10 phenethyl ]i+d dazol e and
the aci d agiicdn RR'SAH B&hA0K sbove to produce a corresponding compound 8 21. Th

conpound ote mli?l’m 5 V\Ihtpls‘(l:'él’l is 1-] 2,_4-_dfch| oro-[err]-(4'-fl uorobenzy%hi 0) -
phenet hyl ]i m dazol e and the_acid additiongesalts thereof. 22. The conpound
of Claim5 which is 1-[2, &Zrﬂl G ORI+ ’}\Q , 4' - di chl or obenzyl -

t hi o) phenet hyl ] i m dazol e P 53';3( ade=t'i on salts thereof. 15
23. The conpound of daim5 which7'%9 - -~
1-[2,4-dicholor-[err]-(3",4" -dichlRor obenz>(l=3,Cl)5 t hi o) phenet hyl ]i m dazol e

and the acid addition sal thereof . 24, The conpound of Caim5 which is
1-[2, 4-di bPB‘ﬁg‘! &qﬁé@f@ﬁi P ﬂhﬁﬁ%m}& Lfagol e and the
aci d addi t oatertdng!ab Scil lAddia sale o RfMP&tbhaM (1 fto which i § \

1-[ 2, 4- di chl d350A [cempolind ef'claiph ] or jdiadditidn salt dipreof 28 exemplifiedobesatret hy| | | m dazol e

and the acid i gthod agoprding tp Glaime 3k as'described herein. 20 26. The
conmpoyynd ofg ﬁéjﬂ%@@ﬁww gi‘@?ﬁb?'o’-"[‘ﬂ‘? ?‘ﬁdi“t’%”!'Mr chl ogpphenyl -

t hi o) phenet hy3g| ian Qcidrlihgtth s I Gr addliaddivon sale thieroft i @Rf . 27. The
conpound ofared] by arprBcessiaceordinggo tlafp34tortlaishBhr g-[err] - (2', 4' - di chl or ophenyl -

t hi 0) pheneg hyi® AR ?’Wiﬁ EpNtioRiEATPFIYE Sscompannd fAeprdiss . 25

28. Tpe pormo‘{wﬁ.%- of'an ) p§sitionasexungliﬁedhaein. 15
1-[2,4-dichloro-[err]-(3,4",5 -trichloro- 2

phenyl t hi 0) phenet hyl ]i m daMi%8 BI1AS &CB» addition salts thereof. 29. The
conpound of C aim5 which is% - -[err]-(3",4"-dichlorophenyl -

t hi o) phenet hyl ]i m dazol e and tiohfn, aapition salts thereof. 30. A

conposition useful for inhi Bgisrfgr thhdpplicenst h of fungi or bacteria which 30
Conpri ses a GARRAGH W Mlicn ] Sbilery Ormide, B A Coubty Preall ,ingé.ﬁéuabl e carrier.,

30 31. The coOmieted byl The1Paght Obice 12915ostbanipos Byilltices, ardoL WCDAIAYUB Wherein t he.
carrier is a pharnaceutical MFrSRRBYIHPE -t oxic carrier. 32. The
conposition of Caim31 wherein the conpound of Fornmula (1) is present, in
an anmount rangi ng between 0.1 and 10.0 wei ght percent of the conposition.
35 33. A nethod of inhibiting the growh of fungi or bacteria

whi ch conprises 35 applying to a host object containing, or subject to
attack by, fungi or bacteria, a fungicidally or bacteriocidally effective
amount of a compound of claim 1. 34. A process for the preparation of
conpounds of claim 1 which conprises: a) condensing a conpound of the
formula [err] 40 .

40 wherein Rerr] and p are defined as above and X is a | eaving group, with
a conmpound of the fornula RSH (') wherein Ris defined as above, to
produce a 1-[[err]-(R-thio)phenethyl]imdazole of the 45 formul a

45 [err] wherein R R err] and p are defined as above; or b) oxidizing a
conpound of the fornmula [err] 1,485,719 wherein R, Rerr] and p are
defined as above to produce a correspondi ng conpound of the fornmula [err]
wherein R, R err] and p are defined as above and q is 1 or 2; or 5

c) convering a conpound of Fornula (1) to an acid addition salt there or
5 converting an acid addition salt of a conmpound of Formula (1) to a.fvee
base. 35. A conpound of claim1 or acid addition salt thereof as !
exenplified herein. 36. A nethod according to claim33 as described herein.




37. A process for preparing a conpound of claiml or an acid addition salt
t hereof, 10 as descri bed herein.

10 38. A conpound according to claim1l or acid addition salt thereof when
pre- pared by a process according to claim34 or claim37. 39. An
antifungal or antibacterial conposition conprising a conmpound according to
any one of clains 2 to 29, 35 and 38. 15 40. An antifungal or

anti bacterial conposition as exenplified herein. 15 MEVBURN
ELLIS & Co., Charmered Patent Agents, 70/72 Chancery Lane, London, WC2A
1AD. Agents for the Applicants. Printed for Her Majesty's Stationery

O fice, by the Courier Press, Leam ngton Spa, 1977 Published by The Patent
O fice, 25 Southanpton Buil di ngs, London. WC2A | AY, from which copies may
be obt ai ned. ERRATA SPECI FI CATI ON No. 1,485,719 Page 2, line 19, after
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- ERRATA
~ SPECIFICATION No. 1,485,719

Page 2, line 19, after 10 insert ring
- Page 2, line 22, for 2-hexynyl read 3-hexynyl

Page 6, line 28, delete prepared by

Page 8, line 19, for 8-3’.4' read B-(3',4’

Page 8, line 46, for 4-butyl read 4-t-butyl

Page 10, line 57, for thiocyano read thio-
cyanato

Page 13, line 37, for phenethyl )imidazole read
phenethyl}imidazole

Page 13, line 53, for propionaylaminophenyl-
thio read propionylaminophenylthio

Page 14, line 52, for -4-)4’- read -4-(4'-

Page 16, line 39, for phenethyl)imidazole
read phenethyl]imidazole

Page 17, line 51, for 1-(2,4 read 1-[2,4

Page 18, line 26, for proceudre read pro-
cedure

Page 21, line 15, for dicholor read dichloro
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