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wherem R' and RZ? are each independently phenyl phenyl stralght chain lower
: alkyl, or phenyl straight chain lower alkenyl; or one of the above substituted in the
W 15 phenyl ring with one or more substituents independently selected from alkyl groups 15
of from one to four carbon atoms, halo and  trifluoromethyl; X is oxygen or sulfur; n g
_is an integer of from 1 to 8 with the proviso that n is not |- when R is phenyl or
substituted phenyl; and the antimicrobial acid addition salts thereof. The class of
: compounds represented by the above formula plus salts thereof are described to
20 exhibit antifugal, antibacterial and antiprotozoal activity. 20
- Now it has been discovered that a group of compounds of the above class are -
particularly active. This group of compounds, as a highly active class different from
that disclosed .earlier and. represented by Formula (A) above, is characterized by
© . the followmg formula: e .

: w@—_cui-chz.-cu-cuz-rq/ﬁ‘q
- R

M

and the antimicrobial acid addition salts thereof wherein X is chloro or fluoro each '

Y is bromo or chloro or fluoro, at least one Y being in the 2’-position, n is 1, 2 3,4

or 5 when Y .is chloro, and nis 1 or 2 when Y is other than chloro. ’
Preferred compounds of the invention are those of the formulae:

25
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and [err] and the antimcrobial acid addition salts thereof, wherein X is
chloro or fluoro, 5 each Wis brono or chloro or fluoro, at |east one
Wbheing in the 2'-position, mis 1, 52, 3 or 4 when Wis chloro, mJ;_s 1

or 2 when Wis other than chloro, each Zis brono or chloro or fluoro, pis
-0, 1, 2 or 3 when Zis chloro, and p is 0 when Z is other than chloro.
~Farticularly preferred of the corpounds of Fornul as (1), (1ta) and (Ib), and
@he 10 antim crobial acid addition salts thereof, are those wherein n
s 1 2o0r 3 or mis 1, 2 101741 of pis 0 or 1 (Y or Wor Z being
chlBF0 when [
chliaro wh
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compound 1 - {2 - (2,6 - dichk pﬁnenylthl o) - 4 - - chlorophenyl) - n -
butyl]im dazole, as well a Nid b.taj cg.q:zlo,qk,a ti'on salts thereof.
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t her eof. proplomc acid, glycohc acid, lactic acid, pyruvic acid, oxalic acid, malonic acid, 50
40 . succinic acid, mahc acid, malelc acid, fumaric a(:1d tartaric ac1d citric acnd -40

benzoic acid, cinnamic ac1d mandelic actd methanesulfonic acid, ethanesulfomc
acid, p-toluene-sulfomc acid and salicyclic acid.
Il compounds of Formula (I) possess at least one chiral center, i.., the
carbon atom to which are attached the S, H and two CH, moieties. Accordmgly,
45 the compounds of the present invention may be prepared in either optically active 45
" form, or as a racemic. mixture. Unless otherwise specified, the compounds
described herein are:all in the racemic form. However, the scope of the subject
invention herein is not to be considered limited to the racemic form, but to:
encompass the individual optlcal isomers of the sublect compounds, and various
50 mixtures thereof. . . 50.



If desired, racemc internediates or final products prepared herein may be
resolved into their optical antipodes by conventional resolution neans
known per se, for exanple, by the separation (e g fractional

crystallization) of the di astereorrer __.".salts f or med by reaction of, e.g.,
racem c conpounds of Formula (1) W|th an optically active acid, or by the
separation of .the diastereoneric 'salts or 5 esters formed by reaction of A
racem c corrpounds of Formula (I11), infra, with-an optically active acid. @
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pat hogens, such as Stg ﬂgb ¢g,g.lreus ‘Streptococcus. faecalis,
Corynebact eri um acnes, 4 Erysi pel othri x insidiosa,
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mul t oci da, and 45 the °W‘“§5§éﬁld’6‘%ﬂlﬁ§f&€f"ﬂﬁ‘i‘r Aloiggificance.
45 Mor eover, the conpaypaddiuOfavishe present i nvention exhi b|t antl-pr ot ozoal
activity aga| nst- proﬂrpmﬂlmsnjgeh as_Trichononas vaginalis and . Trichononas -
foetus. -1n ggperal, l ’(‘,‘E}rrpounds of the instant invention exhi 8| t
a low I evel of toxici ;‘;’, ,umthese conpounds denonstrat e good
solubility in the str zémum spmutosuaor neum -Si nce dermatophyte (i.e.,
parasitic fungal) inf é@mlmnomﬂen,wsdlal ly localized 50 in the dead t| ssue
of the stratum cor neufif*o@Eey ’f“?’t"y of anti-fungal agents in this tissue

significantl Yi§ nhanceg ﬁcﬂlﬁioﬂ fhtfc%ﬁnbbdhﬂyﬁﬁﬁre present invention exhibit anti-bacterial 15
. activity agamst human and animal pathogens, such as

o .  Staphylococcus aureus,
Co. . Streptococcus faecalis,
Corynebacterium acnes, . . _
40 - Erysipelothrix insidiosa, - = o o . 40
; - .~ Escherichia coli, - : . S o -
- ‘Proteus vulgaris, =~ . I T
Salmonella choleraesuis, R
" Pasteurella multocida, and - . : .
45 . Pseudomonas aeruginosa. . .. - e a T 45

Moreover, the compounds of the present mvennon ‘exhibit anu-protozoal
actrvrty against protozoa such as Trichomonas vaginalis and Trichomonas foetus.
In general, the subject compounds of the instant invention exhibit a low level
. of toxicity. Moreover, these compounds demonstrate good solubility in the stratum
50 corneum. Since dermatophyte (i.e., parasitic fungal) infections are usually localized =~ 50
* in the dead tissue ‘of the stratum corneum, solubility of antr-fungal agents m this e
tissue significantly enhances their effectiveness..
- In view of the aforementioned activities, the subpect comppunds are found to.
" be useful antimicrobials, having not only pharmaceutical but also agricultural and:
5§ industrial z:fphcatron 55
Accordingly, a further aspect of the present-invention relates to compositions
- for pharmaceutical, agricultural, and industrial use, which compositions comprise -
the subject compounds of formula (I) in combination with a suitable carrier. A still
further aspect of the present invention relates to methods-of inhibiting a growth of
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occasj on) additional solid carrier. Surface-active wetting agents that can be used are any of

d the- conventional anionic, non-anionic or cationic types. As a soil treatment for©  gp
fungi, the compounds of the mventlon can be applied as a dust in admixture with - e
sand, soil or a powdered solid- carrier such as a mineral silicate with or without
additional surface-active agent, or the subject compounds can be applied as an -
aqueous spray optionally containing a surface-active dispersing agent and ‘a
65 powdered solid carrier. As a foliage treatment the compounds of the invention = g5




In general, for systemc (e.g., oral or parenteral) admnistration it is
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fungi ci des, bactericides, 10° bisecticides; and mtigides. A

parti cul: arI y i rrport gt i ndu'stri al/agricultural wse,for - 10 the cogpounds -
of the present i preser yag ' NAW

fungi whi ch caus or%t gaﬁ‘gkﬂgg' |Iage of dsﬁzﬁﬁé rrpéunq_;_rgf
Formula (J) may be prepared byformng a thioether froma surtable ohol

of Formua (I1) [err] 15 (lzm _
15 wherf'ein X is as defined above. Corrpounds of Formul a (II) y be prepared.
by a variety of reahdrtinX Basdeme@sboveor exanpl e, conmpounds of Fornula (I1)

may be prepared by r diachis aercBuheshemeiths hmidazolyedlenhol d!(Formula (II) is formed by

Feact on Schofe A bl G T e s L T it o5
. (-}

e tnedabover 1 . sty eslont g ot ous o and S BB e Fhen 2

(I'l') is formed by salt)of imidazole. The reaction may either be carried out in the absence of solvent
or, preferably, in an inert organic solvent, for example, a solvent such as

in any 5 known nanner.
may be protected by cont;

- dlmethylformamlde, hexamethylphosphoramlde, acetonitrile, and the like. The
30 temperature normally employed for such epoxide opening is in the range of from 30

: about ~20 to about 100°C most preferably from about 20 to about 60°C. :

Vi , Epoxides of Formula (11I), insofar as they may not be known, may be prepared

by a variety of well known methods, for example epoxldatlon ofa termmal olefin
(.g.; (V)) with, for example, a peracid, or by reaction of an’ aldehg e having one’
35 fewer. carbon atom (€.g., (IV)) with. the ylide prepared from trimethylsulfoxonium 35
~ iodide or tnmethylsulfomum iodide. as descrlbed for example, in J. Am. Chem ’
Soc., 84, p. 867-(1962); ibid, 87 p. 1353 (1965).
Another reaction scheme for preparing compounds of Formula (II) is shown in
reactlon Schcmc B prescnted below .



opening of a termnal epoxide of Fornmula (I111) with imdazole. This
reaction is 25 general ly carried out using at |east one nole and
—pre eforabl \—ah-eXCess of i rrLd.a7n| e 25 relative . to F\hﬂXI deJ)nt ionally i n .

't he presence of a salt (preferably an al kali metal . salt) of imdazole. The
reaction may either be carried out in the absence of solvent’ or,

preferably, in an inert organic sol vent, for exanple, a sol vent such as
ﬂg$thylfornanide hexanethylphosphoranide acetonitrile, and the like. The

) gtemperature normally enploygdef@af such epoxrde openrng i sgin the

~range or Tromnr 30 apout - 20 1 ggp%tc , iy errabout 20 to

about [err] Rpoxi des of For 5 Fil%?_ .-sofar as they nay not be“nown,

r-r&zpaHvaell g&j e epOX|dat|on
Iefrna'g ( )wrtﬁenﬁg ocs@ ra d, cr by

= reaection of an al deh¥vl e havr ng one 35 ewer carbon- at e. g ,"(IV))
" with the yIrde pre&i d fromtrlrrethlylsu%foxﬁﬂlh um 35 iodide or

- trimethylsul foniumi odi de .as described, fpr exanple, in J. An Chem “Soc. ,
© 84, p. 867-(1962); ibid, 87 p. 1353 (1965). Another reaction schene for.

prepari ng conpounds of Forrrul a (1l shown in reactro,af\scherre B presented
bel ow 6 X 6 CH-CHi=GHTCUIN N

6 Reaction Scheme B [err] wher ei n Y as defl r&ﬁ abovk-agtl Y is chloro or
brono. In this reaction schene the hydroxy,conpound of Formula (I11) is
prepared by 5 reduction of t he correshondi ng ketone (VI), which in
turn is prveqeainex ity deémﬂtabovearﬁ\dfns ehlora-ohatomoket one (VI 1) vmth i m dazol e.

M e:;% éff‘?ggg?ﬁ% ,,g; éﬁ'ﬂ@‘%hdrﬁr%ﬁﬁ m@t&rg by ¥ eactPon of

‘the acid chl ane aararketamm ee paaeamegmﬁexnttﬁtdsmm iRyhet r eat nent of the
resul ti ng a]_tofor exanmleifz dhydrocinnamic acid by reaction of the

10 The a- S,W#@ﬁ d’c‘ﬁ‘m%\?f”é'ﬁthwetfﬂkﬁwﬁ? brotrestraent pf theresulting:  or gani ¢

solvent to a B tsQohtdLte@#th Bni@folEH flinért bighdie solW@t fo€act i'on is
carried ourt'foultthd: keto imjdazble|of Eetmuin (VD The maion is cam!l:si optrteihanzattl y, an excess of

i mi dazol e l¢ast at“t?“l‘f » RESf CES: ied out in the
abseﬁce Oflaf:tsoa E{'Phe e on ma néam outmqt-ﬁ,fg&;;%lzq?\je?;re@&efrgﬁzg’am Ch sol vent
such ~ as hfeﬁmetl@lbaaqa a'am baﬁtdt ioilEreiie ekaction islsuititdyanmddont #ghosphor am de and

acet oni trid fempel‘htererleme% ) batwéeg abmtt-dﬂlayd d80°£i opt preferabdy hetweerlrperat ure
1 nitiaIIy Rgz% "RorRS v ?e‘:h? gEé% hygen about [err]
and jeerr] mtdaz 6 Fith 1a3n¢@¢.1g {Aﬂnfléﬂaﬂgzﬁf Jﬁ\},f X§?VI) 3 redt{;d
- to the hydndvay, f@kxample, wdndmlmrb rdade. Il-‘benwduan slstll bhrt:arhectoungwa convention

t al hdraicebol ghanolf bor ohydri d
'rl'rﬁear ea%:/tl °fasfur§ ?%“9 g‘t‘t"@&"%‘ut Eg{f ofe)ate) 8l r%t?%@‘ﬁtj msughoas/ r:‘o(ra

exangl e, rret Imamﬁburﬂf of&toha\m)tl) ﬁhyl&ﬂrqﬂbbﬂedmttﬁérmrpatmemfrmmaexanﬁ e, bet ween

about -10 (Hh‘elr ersteysequmss invelying bi E’ersr uptztasmtable - nmpounds of
For ml 2 ('rf{ I?%.“ti e ‘f acked Whoihe 25 (")\by a
t wo- Brding! tRlPhenibiNg cONver st on o roXy group to a suitagble

IeaV| ng group such as a halide (e.qg.;
ester (e.g., nethanesul fonate or

a chl or| de or brom de) or a sul f'onat e
| uenesul fonat e) vvhr ch is then reacted
wi t h3& he corresponding t hi oph 30 [err]
30 where Y and n -are as defined ',Y,,_preferabl y In the presence of base,

e.g. -potassi um carbonate, or by using a netal salt thereof.
where Y and n are as defined above, preferably in the presence of base, e.g.
potassium carbonate, or by using a metal salt. thereof.

- The:conversion from the alcohol to the. halide or sulfonate ester is camed out

. by means well known in the art. For example, the alcohol may be halogehated : \
35 using a halogenatmg agent such as thionyl chloride or thiony bromide, either neat, 35
or in an inert organic solvent such:as dichloromethane or. chloroform, at a N

temperature between about 0 and .80°C, preferably between about 20 and 80°C.
The halogenatlon reaction may be carried out in the presence of molar equivalent
. of a base (e.g., pyridine) if desired. Alternate halogenation procedures include, for.
40 example, the use of triphenylphosphine with either carbon tetrachloride, carbon 40
- tetrabromide, or N-chloro (or N-bromo) succinimide. When utilising thionyl
chioride or thionyl bromide without.the use of added- base, the hydrochloride or.
hydrobromide salt of the correspondmg halo compéund is produced. This salt may-
be neutralized (e.g. with potassium carbonate) prior to its use in the alkylation '
45 - step, or the salt may be used directly if excess thiophenyl salt is utilized. 45 .
Sulfonate esters may be prepared by the standard procedure of treating the




The conversion fromthe alcohol to the halide or sulfonate ester is carried
out by neans well known in the art. For exanple, the al cohol nay be

hal ogenat ed 35 usi ng.. i j '

t hi ony brom de, either neat, 35 or in-an inert organic solvent such as
di chl or.onethane or chloroform at a tenperature between about 0 and [err],
preferably between about 20 and [err]. The hal ogenation reaction may be =
carried out in the presence of nolar equivalent of a base (e.g., pyridine

if desired. Alfernate hal ogenation procedur ¢seniaacl ude, for 40 exanpl ¢,
t he use of tripheEnypTOSPHT ' ] ' ]

t et r abrom de, 19 i " cm[?%;’ n ’ qe yl IP‘%‘E _ i onyl
chl oride or thiony ﬁéﬁﬁ‘éﬁsﬂ k%gggtgft@ g‘éﬁ%&eﬁé“ﬁ%i‘ .

hydrochl ori de- or hy&r€hpefarably ssvden @aboutt 9eand @0T&spondi-ng hal o- conpound i s

produced. . Thi ¥ sal {, . el hsidaprguliopte seier peepa sibawemib theks isthentreptsdithe) 5
brior o its use i fisHgee SRGL fHb oot potassiah St of e cbit pf.‘@?e’t ol nsed
directly' if excesshet priestpéectfy hn Skt ofganidikélVdn? @okh asddeetolie lop MkiAn6lShERS MAY
be prepared b thet@np%ndm df ghoncWchbpet 89PC.tIf desiredy ghet thesal salt 3f the thiophenol

1.567. 431 : YO- may be performed prior to-addition;of, pggﬂ f-with an.excess of. forlo
e;<arrpl, e, net hanesub&gﬁ& (?oguﬁﬁp?ﬁ l-a‘oerm(")llra" %) m?yo_ﬁlsjoen%gﬁef’ygélﬁ Q‘E’:ﬁ%‘ﬁ%ﬂf?n é"f‘&l‘“ﬁ t he
presence of a base, for. exanple pyri di nReagtiort $chemé& €l ami ne. This reaction is

carried out at a tenpgeraure from apout -20 to-: \]-,@referably bet ween
about 0 and [err].X CHe- 6y <CHtat et est ef Sred as described
above, is then treat dth 5 thiophenol pre’h’gr .in the presence of

base, of_ with a salt, -preferably an alkali netal galt such—as—=he sodi um or
pot assium salt; of the corresponding thiophenol, _in the presence of an
inert organic solvent such as acetone or nethanfl, \qt t enper ature of
about 20 about [err]. If desired, the.netal sal 't t hi ophenol 10

may be perforned prior to addition of t he hal WJe* .
10 Compounds of Forrmula (I) may al so be prepared as depicted in reaction -
Schene C bel ow React} Schene C [err] g&[err] -[ecr] and/or [err] J&rr] -
wherein Y' is I @) LK. 200 c', ' IcR.-8B, - -'nve

In this schen{asat he eym i_d_eSof zég rﬁﬁa a)e‘s.c_r" _ g%ﬁ% %ﬁtﬂ%sod 15
with a 20 t hi ophenol or a ne _gl salt theyeof, to afford Yhe conpoukd of
Formula (VI11). This. 20 reggijan is carried out utilizing, preferably, an =
alkali metal salt of the throphenol, nobst preferably the addorum sal t, in an

i nert organic solvent such as, for exanple, tetrahydrofuran or acetone at a

tenperature of betwegmy and [err], .or using tRERree-thi ophenol jmn the
presence of an aci d__.%PCHIe‘CQTCHzﬂHr chl ori -?Hﬂﬁ_ﬂg'rfmz‘ simlar

condi tions. 25 In

the next step the hydroxy grfou’ps. he .conpound of For.nul as g is
converted to a | eavi n@,ugl)oup_ suc @ ¥ hal i de ((eg) chloro ‘ano) or
sul fonate ester (e.g.} p‘toluenesuMfonate or nethanesul fonat €y by treatnent
with, f@’ , a hal ogenati ng agent such as, for -.exanplg, thionyl chloride,

neat , oF bref erably in an inert solvent such asgichloronethane, @ wth,

for exanple, p-toluenesul fonyl chloride, in *‘4 ‘gg Cﬁ!:.md” i yne. The

product of Formula (1X) 'r_nay_: exist in " ' f '|'-@2_\__; B
Yo

7 | w 5@

wherein Y’ is a leaving group and each of X, Y and n is as defined above.
. In this scheme the epoxide of Formula (III) described earlier is opened with a

20 thiophenol or a metal salt thereof, to afford the compound of Formula (VIII). This 20
. reaction is carried out utilizing, preferably, an alkali metal salt of the thiophenol,
most preferably the sodium salt, in an inert organic solvent such as, for example,
tetrahydrofuran or acetone at a temperature of between 0 and 67°C, or using the
_fyeq thiophenol in the presence of an acid catalyst, e.g., perchloric acid, under

25 similar conditions.” - . - . O CowT : ' '
- In the next step the hydroxy group of theé compound of Formula (VIII) is
converted to a leaving group such as a halide (e.g., chloro or bromo) or sulfonate
ester (e.g., p-toluenesulfonate or methanesulfonate) by treatment with, e.g., a
halogenating agent such as, for example, thionyl chloride, neat, or preferably in an
inert solvent such as dichloromethane, or with, for example, p-toluenesulfonyl’
. chloride, in a solvent such as pyridine. The product of Formula (IX) may exist 11

A

25



8 1,567,431 either or both forns
depi ct ed, and may be int erconvertr bl e through an epi sul foni uminternedi ate.
_ ) d el 2 X) ted to the final
product of Forrrula(l) bytreatrrent vvrth i m dazole. This reaction is _
carried out in. 5 an inert organic solvent such as for exanple: A
agePpnitrile or dinethylforman de at a tenperature of about 0 to about -
1 The t hi ophenol reagents can be prepared fromthe correspondi ng
ph cgl s by net hods knovvngener allyl Seaa8ne art, for exarrpl e, as descri bed. by
SREwWTRN and_H. Rar 1es, ~—CherT—t973—vot= p—3980., 10
The conpo gﬁfomtu mp‘g maejﬁp ot c?ﬁﬂ 'Bgy 08 ojnireagvertble rté@ughgags howeVe!
since al & > 15 BRABSARS of RorRRBEIX YK WoVeRedtd he finkl | S NOre
conveni entprddacti ufdibamm @ty tchrareamlenmmazcﬂém‘hrsmspﬁmridearm oatind adei tion -
salts® Th @legtmagw téen we grgﬂs sretonisiile pr dimethdformgmide atapy it i on of

t he base B'h‘iﬁ m:&f Brebd? it BfresRl fefdfind. . described”
above. Salu ok 26he ﬂly nhﬁ&hcfoggxﬁ&:gflgs @:GH{EE spae‘td a?tl5 may
contain oraedrﬂ A Karnes | Je Ot @enofli"b?ayel Terp ﬁSBDecuI e of acid. Al oxal ates:

| f
15 dé%CI’I l%ergeo g quﬁ:fs ll'lg; orm @f;m more f:%%vegfn 10 150! %t?gﬁ rmll@CL” e Of
i m dazol e cEl &eri uﬂﬁsa ﬁta%é 1$sa‘l‘t§”’rh shifs répdedd ¥ it €d to the free
base f or musyal maset, rnenbyWattibnaifMatbrase compbund svithatsaieablelinorgamido@nat e, sodi um

car b at e O&amfrddtduﬁﬁs@ﬁbe @t’ ﬁ%&ﬁ? ﬁfwh d@aSl @lds (e.g., oxaliqpeid)f o] | owi ng

spectt ekl ﬂ%ﬂt id L §Eﬁr§&f%‘t‘k tﬂﬁé cpredént - 20
lnventlon tmtaltbeama&e @y omvafied LoTite atde \asd g in any manner.

Pr epar at i dreatineBt witl( alkall sﬁtluasmopksemwa)bonath, sodiym ogrhonate of saﬁwg) or| n anhydro

met hyl ene P@ d tirred sus ensr on
of po i O i E}‘?’s‘hﬁ ﬁm AR b LT b el g ,?&f iath e (400
m). After two hours at room 25 tenperature, ether was added to :

et i AR ““&%%tﬁﬁ S i o ot
tekr1

Fl or psi | (c]iro sga\maeﬂ@te np)r@t chﬁwo o8 under reduced
pressure ttcmlg:ra,wesethe vtas adﬁ#dj D eth rro bemtnshedle enayua colorless oil.

e f§ ST Rl ey, an
0" Was: red éﬂ@"t&' v @pﬁﬂtﬁs aaaa biefless bil.Ust rat es t he.
procmss in ré&aat snmﬂarSm A- (B --cho#phen mptompl ehye,) pr oipi wasal dgbyde (20. 6
g) was addspasdder nitrogen to 35 the ylide prepared from

tri met hyl sul f oni um i odi de (31)“? %’ @dich sodi um hydri de(55% 35 di sper5| on-
in oil; 7.48 Ty prdpatdtivn Musintes dinbi' ée@@(thdeacﬁamschain)A according to the

procedure n3J-c(6|r- ridyjor eltyh m- [to 87, page 1353
(196%). A "e¥l‘ ﬂg‘“ E‘? 1(§ a;ﬁ'%? /"co méSto [err],
pour ed Intﬁﬁe tﬁ'.r Inaa g&m Ayt S ke 61 Odssyd t h et her * (3x

300 m) r enxet h‘oar:it VTS thé@oluuon msllwdd tnem Q°hpomtdeutp 5armled ( I\/g SO4) and
evap at ed’ft"G rth@pq {\g}( racted ther (3x349) i tract was.
1

m

f1 uofophe zm E}% %}r yaptae 'c%&'eg't TSI f #Bm above i n
a fewm of tratol rae Velin B Tael R yarefu enm&teurtetmnﬂpafeed by reacting
i m dazol e p(reaan.ee Yreaptidg. Suidizale (A& g) a;trd &omohy{n: ﬁ@% dnvqmo'mnner al.oil; 3:24

Tperglegi pydrafyy
Thel g% 2,?0 ceases é%re was%%pﬁed @'ﬁeﬂ%x (ﬁl%?éﬂﬁihan g%g gganesscgﬁzes

45 t he resﬂlrdtea mdtblaoih graplich an silied |gelv elutime with W/,clniedtaoﬂemhane .This .

i wl"t%'tt‘t‘ e e b

ophényt)propxonaldehyde for3.-(4 - fluorophenyl)proplonaldehyde, there is
prepared 1 - [2 - hydroxy (4 - chlorophenyl) -n- butylhmldazole, m.p.:
105—.—109"_C -

. Preparatton 3

55 A solutlon of 60 g of 1 -[2- hydroxy - 4 - (4 - chlorophenyl) - 55

_ butyllimidazole in 30 ml of thionyl chloride was warmed at 65—70°C for.one hour. 3
Evaporation to dryness afforded 1 - [2 - chloro - (4 - chlorophenyl) -n -
butyllimidazole hydrochloride. :

- Similarly 1 - [2 - chloro - 4 - (4 ﬂuorophenyl) -n = butyl)]lmldazole--‘ _

60 hydrochioride is prepared. : 60
The free base may be obtamed for use in the subsequent alkylatlon steps, if
desired, by shaking the hydrochloride in dichloromethane with excess aqueous



(4 - fluorophenyl) - n - butyl]imdazole as colorless crystals, mp.

120.5-[err]. 50 Simlarly, preceding as above, substituting 3
- (4 - 50 chl orophenyl)}prepionaldehyde far 3 - (4 - :
f1 uorophenyl ) propi onal dehyde there is prepared | - [2 - hydroxy - 4 - (4 -

chl orophenyl) - n~ butyl]imdazole, mp. 105-1090C. Preparation 3 55

A solution of 6.0 g of 1 - [2 - hydroxy - 4 - (4 - chlorophenyl) - n -

55 butyl]inmidazole in 30 nl of thionyl chloride was warmed at 65-[err] for _

one hour. Evap®ration to dryness afforded 15&74BQ - chloro - 4 - (4 - 9

chlor ophenyl) 1 ol L8582 30 o WaRIG ThO% ST AT —
h te} dryin over

chloro. - 4 - (4 - nfagnecin®BAEAY by devaBorat?i);'%% m‘ ﬁﬂ,ﬁ?gj’@‘g‘ ’ y g

hydrochl oride is prieparosgthane. - fove all traces of .

60 The free-basge may be obtained for us lg["ihe subsequent al kylatlon

steps, if desisrTed, byAsJﬂamrag,ftJug Qy(glr % |Q dl‘{:hlcglromnﬁth ne Wlth. 5

excess aqueous . Butyllimidazole, 8.5 g of 2,6 - dlchlorothlophenol and 6.4 g of anhydro i E‘i;fl
9 potassi um car bon&%’é‘“@t? 'Ih lc?oo‘hl Of\ﬂ,a% s stiveedaind) eafluced| faymmg\Ms ‘i‘h% v

dryi ng over nagnes}ds ‘b@ H0dniy efcwater wes\adderh The r enove
all traces ofigdi Ch{fédf I%B& : af',%?.:te;gﬁtf‘g’f e e ’)&"H[? ﬁheé 46 g
of I - [2 - chlor odlchlﬂrophﬂ(n;ﬂtIHO)cm ©(dop Renyl) An - butyl]imi hﬁt yl %azol é
8.5 g of 2,6 - di rcr@ | Qb fﬁé&fgﬂ untstedtb thefdropmivg deldition DY sittic aid

i oA et o Fhe

carbonate in 100 ﬂfﬂ “\’“é‘fa w nesultinpselt. The
sol vent was eyaporﬁewdng).nder reduc prttésgsure 3sn° de%f“'\’ﬁ/d%rl%s '
added. :The resul t| Il'h >’\‘t l\/\@gﬂnem raet@d (d6 h &bfoopheafitnad)hey apg.the 15

et her eXtwact vvash °ny E%‘“Wl? njtgatesalt . 131 $-etl32(5[’@wns]greﬁaoedafford a
sol uti on contai.ni ng I - [2 - (2,6 - 1G¥pi@rophenylthio) - 4 (4 -

chl or ophenyl )Z - i uum da&ol e—epa-ﬂ'y%(ﬂbﬁlbﬂipﬁerﬁﬁbﬁtay@s FYsecy @F b3t ed by

t he dropwi se %ddi gg?ﬁfrﬁw as°s|:1 aelilxdr pdtasdigin canbomdoe(zmxh@ﬁ cetofid Ut i o
until precipitati Q,l’[ﬁif °‘;an) ﬁnf’%ﬂg“ﬁ{ﬁ?‘tﬂ 4%%'5'5 -Adier 1egtomdllof zed -
from acet one- et hyI(MBSGI)aine e@dpofafddO T o agt washod vith pjter; gried _
(f oam ng) hg gbays material is loonpamm@amﬁthademkxeate@mrwmdm@a r 4 - (4
- fluor opheng?) Eﬂfﬁéﬁ%?f gﬁ? rzﬂ({g}g&;f azpeh and thp qglutldIBivaﬁerEnﬁdn[):i wags
repared. EXAMPLE treafdd Witk t7 g/ 3.65
5) IO2 6- 20 ohndlfﬂr@ntc)dl lélggj %fk% %;6?“"31 o &%’1‘ ﬁ‘gﬁﬁ §
car bonat e (299 )y t‘ﬁtan dé% a tsﬂ)wm thwa’ﬂnesthereﬁﬁcumdeﬁsheﬂ Mtﬂmder

ni trogen for aboutd,é, eV ItAE) :;ﬁm Sropfin 1HB°“5 pRizining lot I‘[ér- 550 i 30
was added and the me@nimtt;ga:tﬂms d\%t n {eé y %@ gzole,, yhig ABbr at ed.
The above naterial. i & y,rH - [t @16]- drcbhﬂiphaﬂnhst; -4 hy)q i, 0 of

thi onyl 25 c HPiSRAole, mitiats salty mytddh-SgeRire. wa;fdremreﬂgd} one hobmy" and the

sol ution evapdrated to 25 dryness:andeRuagaiat £d to renove traces of

t hi onyl chlori de. Th@°]|1‘éﬂ§¢&ihepme§dutes indPrépdratibdsl, Yang 30dnd 'Eﬂiﬁ%qloﬁz 30 ¥ :
of acetonitrile arfﬁe“‘?{ﬁjl‘? ﬁ r g opgiat 1lm1datémnls, tree wﬁuﬁ% The
sol vent \was evaporcﬁir Omrlsl H@%ﬁ#ﬁf ?‘f gxd Qmmun tney bph@“hgs' due -
was extractetd with et her[z . 5et ﬁﬁloﬁ% g io)\& WA he lgh 30

wat er and dried (byst daﬂdeafnitmtdsaa a0l 5L504:|15¢'<mt al n| ng 12, 640

30 di chl or ophenyf g chlore WFX4 - clﬂorolphlmyl)] imi degnl-e, which
was precipitated. tgﬂg]ﬁ)ﬁrm mat ‘sc"}g% % ‘e ;al 2'4 i (:B,h"ipgﬁ'ﬁ' 164. 5C.

Simlarly, 145 [2buty lﬂud‘azele nitfateQsl JophBriyl ). L
- butyll- im dazolbut lllm flzaz orl(gts(%lt%?rp to:rr:lh;gylrgl_}g%éoa- 13@ 5Cch[%§heﬂ§l§3p.arned
: -2 - ibrom 4.4 -
so midazole. - (24 - dI:l:)l::rl:::y)l) ] 4(4. (:hlomp:nynh. " butyu_
bmyllh?ldéz?le (24,6 - _ trichlorophenylthio) - 4 - (4- : ° c:lmp :wl)l R
i BT it 1 (1 e o
® o wjinidgee fznsltr-atedfzglo%ghgglfﬂ;§3.1 G @ ﬂ“omv AR
butyllimidazole - UOI‘Opheny]) - n-
| nitr a:e-ssa.zlt gp cflzlgmphzn(y:lthlo) -4-(4 - ﬂuor0phenyl) -n - butylhmldazole -
| 60 1- [2 (2 - bromophenylthio) - 4 - (4 - fluorophenyl)butyllimidazole o 60

1 2,6 - d b - - - '
butyl]nmldazole @6 ' romophenylthlo) 4- @ ﬂuoropheny D-n-



35 EXAMPLE 3
35 FoI I ow ng the procedures I n Preparatlons 1, 2 and 3, and Exanples 1 or 2
- C C 0 , , : here may. .
be obt a| ned the fol I ow ng corrpounds V\here i ndi cat ed the corrpounds may be
further characterized by conversion to the indicated acid addition-salt. 40
@
h

A\ [2 - (2,5 - dichlorophenylthio) -~ 4 - (4 - chlorophenyl) - n -
utyl]imdazole - nitrate.salt, mp. 155.5-157C. - 12 - (2,3 -
l1or ophenyl thio) - 4 - (4- chllcnsm,wlenyl ) - butyI ] - imdazole -
‘nitrate salt P. 13 . nro) - 4, (4-
-chl. orophem(,hizo:e& -(Zl dlg‘%goaf)é‘ntl&'ﬂ) dézoﬁeloroghmﬁi at'e” E%V ., mp. 1?5 [err].
45 L - [2&"-glt tzved{z ?rtamtsphetn lbxbp ylthézéé- 4(4 (4 -cAh@bgtehany| 3 - - n -
butyl li m &8ty azole) - miteaiecs %Iv-g ° 87 138C. 2,
di brdrmph?gly HIEQJI &El ra}et ’6 F'P1°r°'dl?{”5 S i m dﬁ?ol e
h _

ﬂﬂﬂrgphenﬁthm) @5 OEm&Jath) ) n -
butyl i m (detzlhkned tric I orophenyl

(4 -
chl-or.ophenyl §=(2 e t{*l ]ﬂ °hl ‘36‘“!!5”7‘5{? Yf] ?9é°l§alt m p.
165- T66C. phe li,lmﬁ%tae 34 ‘5‘“" °6"" o enyF °“,(2r£[§

fl uorophenyl)-g2- (2;35655etrachlorobhﬁnyitlﬁo)r-md&toémorepmmtlr-at ebus;a]]t- mp..

128. 5- [erLl]leaZOle l[

di ch{,or ophgy k 09%33564 tetfa&mm“ﬂ“’d‘émﬂ?}heﬁyl ? -, chig °p‘b"13t’l§/l‘]'? i daégl el-TJ2-
(2 -“chl or o 2% dlbm“{oﬂhmyltﬂ,d;ar ophegyJ )chiorébhenyllbu-t ya Li.m dazole -

2 - bronophenyl thio) - 4

nitrate shityllimidagle 123- 124C. pr _

- (4 - flgotr }F‘ | $Zput y111]’ﬁ°m°ﬂ%t’i%‘ﬂ’é°) - 4- 66 - "h[°2° enylly 61 - "

di br 8 4 dinkdhsoheb)ia 9phenyh). chmgnengytyl J Lnidggole 1 -

[2 - (2 4but9lllintdamnep enyl t hi 0) - -fl'uorophenyl) - n - bufyll -

i m dazol ePl-lgﬁL‘%% (25 4, élﬂquPIPlGn!l@F%phén‘yl @i eplorophanyl) o 4n -f| uorophenyl ) -

n- butyl it 16 e 2 -
v | b iprRinic] .4 A3L Ko - 9 7

(2,3 %3 - biithifiRidaidhd

but yT |mdazbl-é9. (2mﬂuombexe«umo) - 47y (4. - dBBoghenyl) - f-(batuﬂlng)azold: i f% (2,3, 4

trichl oroFt'lel %‘ d’{“ﬂ”@t‘ﬂ‘ﬂﬁ*‘tﬁ’bheﬂy‘l )@ - rehiogephenyi i tazole 1 - [2 -
[2)[

(2,3,5 = tmléhtvr itfhioy - 44 @ -GRbRPRRIS I ) butyll - - -
butyjdlmdﬁmbb 85 ‘ 6}’l“""yt["’ (233,405 tgﬁrach?%rgphenymhlo)- 4-

(4- clilo % g) eh(zﬁﬁ - tﬂcmomphfeﬂ'buﬁyl PFi- m(ﬂazﬂv@"rﬂleﬂﬂ{Q o - (2 , 5,6 -

tetrachlo ) $ l9rophenyl) ut - |m'dazole
h3)s 16rGph B h

1-[ 2 - (But;%u,ﬁ, oktdet racﬁ %hr orél en@ﬁﬂtoﬁ i.0) - g&/ ?%rgb Flrf)@r op enyI )- n- 15

butysgim gazltl)l-etz @(2346 - tetrachlorophenylthto) - 4 - (4 - fluorophenyl) - n - 35

15 1 - [2utyil br.oropheny! t orophenyl )- n--

butyl lim gﬁfl ln?dalzol(z e _tetraclog) Xen #}B‘gon{’)phgnyl ?ﬁoF)l)emq 42" (4 -

chl orophegy P‘ [2nq—§‘9 glL]temcﬂlamhenymﬁo) -4-(4- ﬂixoroplie:ﬂyt) (n’z 6 -

di f | ¢or op &) opheny4) - 280 5
butyl Iim g ﬂ;l Bnqg{oe (2.3 . d1b omophengllthlo) l - ﬂuorophenyl) -~ n <
1- [2- (25- dxbromophenylthlo) -4- @4- ﬂuorophenyl) - n-

butylhmxdazole .
45 1 -2 -(2 - fluorphenylthio) - .4 - 4 - fluorophenyl) n - butyl]nmldazole 45
1 - [2 - (2,3 - difluorophenylthio) - 4 - (4 - fluorophenyl) - n-
butyllimidazole @ .- oL _
1- [2- (24 - difluorophenylthio) - 4 - (4 - fluorophenyl) -~ n-
- butyllimidazole . S o L :
50 o 1- [2- (2,5- difluorophenylthio) - 4 - (4 - fluorophenyl) - n-. 50

butyllimidazole and y . o : . _
1- {2- (26 - difluorophenyithio) - 4 - (4 - fluorophenyl) - n -
butyllimidazole.. o : o .

: ) EXAMPLE 4 .
‘55 Nitric acid (70°/ d=1.42) was added dropwnse toa sttrred solution of 2.0 g of . 55.
1 -2 - (2 - chlorophenylthio) - 4 - (4 - chlorophenyl) - n - butyllimidazole in 30
ml of anhydrous ether until precipitation was complete. The product was filtered
off, washed with ether, air dned and recrystallized from ethyl acetate to yield 1 -
[2'- (2 - chlorophenylthio) - 4 - (4 - chlorophenyl) - n - butyl]nmldazole nitrate, - X
60 m.p. 136—136.5°C. : .80 BRI
In similar manner, all compounds of Formula (I).in base form can be - -
converted to their antimicrobial acid -addition salts by treatment with the
appropriate acid, for example, hydrochloric acid, hydrobromic acid, sulfuric acid, -
nitric acid, phosphonc aicd, acetic acid, propionic acid, glycolic acnd lactic acid,



l - [2 - (2,5- difluorophenylthio)- 4- (4 - <chlorophenyl) - n -

butyllimdazole I - [2- (2,4- difluorophenylthio)- 4- (4 -

chl orophenyl) - n- 25 hllf\/llmrl;ﬂqLP

251 - [2 -'" (2 - quorophenyIthl o) - (4 - chlorophenyl) - n -

butyl ]i.m dazol e I, [2 - (2, 3- d|fluorophenylth| o)- 4 - (4 -

chl orophenyl),- n - butyl]imdazole | [2 (2,3,4 - trichlorophenylthi o)

- 4 - (4 - fluorophenyl) - n - butyl] - 30 i mdazol e @
301 -[2- (23,6 trichl orophenylthi 0) f56‘-'l-43(4 - quorophenyI) - n- 1

butyllimdazéTe T - CIT O OPNeny]

ni o

X, PRI b4 Shatic aftic acid,
fluorophenyl) - n ll? il aﬂ% ﬁlj 'tgﬁa‘af@%é% %1;331 gldcll)enzofc acﬁl cinnhric acaﬁfmgdgh@amd
t et r achl or ophenyl t ethinesdtfonic4acid, dﬂlﬁlﬂh@dﬂ ey lagid; p-tdluenesulfomc adid or salicylic
butyl]imdazole 1 2cid2 - (2,3,5,6 - tetrachl orophenylthio) - 4 - (4 -

f 1 uorophenyl )%? n - butyI ]imdazole | -E;EgMpo;% 3,4, 5-

B

t et rachl or ophenyl tgl o] (@,6— S{Dlablb D L. - m--(%lor%?mm ldlﬂnm-dazol e
40 | - [2-.(23“‘Yl“bl“€ﬂ'%glﬁ 0;5‘ mm}: d’f’”}% uten -
t 1
butyl i m dazol e _1 B lay£ ma?tca %r;tec;‘ m aﬁgﬁﬁ:&yov‘es:%?ve ;10;51%2::
f1 uorophenyl )io- nan 4téd ORZGfel 4D- [2 - (2,6 - Hichlobophenylto~ 4 - (4 -
f 1 uor phenyl t hi 0) -chlorop enyl) - f [nuor byshitimidagole, m.p. : bAB-YMISP@T dfeaming) afErI - 12

' gloh
bUt )(/|Zj l’glﬂ dglz I): golr OEH “%ﬁ#;mr n c¥’, &E:Ettﬁljlggal a&?g{( j%l@hixe)h] Alt)s O%alpcga ofunds of .
: or. c onv s "g m
fl uorophenyl)- n- butyI I I‘?l dazo e E°““ in o

di f I uor ophenys t hi o) - 1 E

bt 171 220 o a0t Pl oy {%@ ﬁfﬁ;m;ﬁ e

fl uor oph€ényl) Nutiliz &tlv%éhﬁé’@ Gsuc (26 dlchlor ltﬁlO&Cl

(70% d=1.42) was. Addedchlpmpmmb -tno- butylimidaztt. sol ution of _0__g. of 551 -
[2 - (2 - chlgropheny)thio 4 - chl orophenyl )- butyI I'i m dazqgl e
in 30 m of a%hydrous‘la‘eiJ gal Fo ul"mprem pitation was corrpl et he produg(#
was filtered off, shed&cﬂvé Iaom;iduﬁdt air dried, and recryst 2-I-Zed from
ethyl acetate to yield ISPan (2 - chlorophenylthlo) -4 -2(4 - .
chl orophenyl) -'n - buty} gzole nitrate, 60 - mp. 136 /[err]. 25|
60 In siml ar rranner al euegfmpunds of Formula (1) in base fgrm can be
converted to their antin¥ethyisasbemci d addition salts by trea&tﬁent wi-th the
appropriate acid, for e a’a ‘ﬁ[l rg\xl ori aC|d hydr obr om Saci d,
sulfuric acidg nitric acy. er P ‘h’é%p o’F yzfiné acet ic acid, &r@(gl oni ¢ aci %
glycolic acid, lactic acid,

1,567, 431 . -Allof the above mgred1ents, exciepg_vyat aqg\eplgblaeg até0°§(;| d,
tir, q 0 Q‘E he g%fp
el oni ¢ acid, - succhifhAE §ichigd T Wl B en WL Sl T Hom.
tartaric aci d Cl ttdnﬁaeﬁﬁir enz 1 C aCI ) CI nnam C ac C aci d,
nethanesulfonlc acid, et hanesul_f oni ¢ acid, p- toluenesulfonlc aC|d or :
salicylic aci¥. ExavPBgVYsFormulation . .5 35
o . Active compound = . ST 05g
§ - Propylene glycol o , ) 20¢g
Polyethylene glycol 400 o . 20¢g
' . Tween 80 . lg
40 0.9 Saline solution : : . e 100 ml : 40

The active compound is dlssolved in propylene glycol, polyethylene glycol 4001
and Tween 80. A sufficient quantity of 0.9% $iline solution is then added with
stirring to provide 100 ml of the 1.V, solution which is filtered through a0.2 mlcron
_membrane filter and packaged under sterile condmons

45 “Tween” isa Reglstered Trade Mark. 45
C Oral Formulation S
parts by .
- _ . weight.

o : Active compound o .20
50 .-~ Magnesium stearate - - o .03 50
- .. Starch ' . o 30

Lactose _ - 116

PVP (polyvmylpyrrohdone) - 3

. The above ingredients are combined and granulated using methanol as the
55 solvent. The formulation is then dried and formed into tablets (containing 200 mg. 55
of actlve compound) with an appropnate tabletting machme :



|l - [2 - (2,6 - D chlorophenylthio) - 4 - (4 - chlorophenyl) - n -
butyllimdazole nitrate (2.0 g) in 100 m of ether was stirred with excess
di lute notassium-carbonate solution until _the salt was COpr| etely

P aoo ot

di ssol ved. The or gani ¢ layer was then separated, washed twice with water, =~

dried over magnesium sul fate 10 . and . evaporated to yield 1-L[2-w
- dichl orophenylthio 4- (4 - 10 chl orophenyl) - n -
gg)l]|n1dazole mp. 68-[err]: (foam ng) after crystalllzatlon from
| ghexane. In simlar manner, tiy87,43ti m crobial acid addlthg salts of

al | conpounds of Formula (T CEXABS,L%OHVGFI €0 TO UIEe COrTESPOoTT ”96"
conmpounds I Ny FXAI\/PLE

15 The fo|,1;m§ﬁ3§ff 'El{g%gy of ¢ nam cmmporu ati (gnth(e)fprers%nﬁr"é‘?gtﬁ "ati ve

phar maceut i cal Tﬁchonhmcat meomagr vtc!nf cbblruﬁcednfﬁﬂmnmngnouh loi ng fungi,

bactéria & ouraygk dextrosp e a shef of 1 -
5 k) m@mﬁ‘&dﬁﬁ%ﬁ z’:‘:o R ° |

butyllim ﬂs@ s’:bn gamsm was acéomph: Qﬁﬂ 61 bipiting Bnd vortexing of

20 grans Al slangs. conp 0.2-2 Span. 60
2 TV\’é)e n 60 Guinea pigs. (250——350 grams) were ass1gned to'ten expenmental glgupzsgs)f ten 10

‘apimals (5 female, 5 male). One day. pre-challenge all guinéa pigs wer c 1pped and _ --:_-"-'._—*- :
M neral Oishayed in the interscapular region, avoiding any abrasions or laceradions. - - 25
Petrol at um  Animals were challenged by rubbing a toothbrush, which had Bdén Nippkd/in par aben -

0. 15 Pr Op)f pspasipn, over adl ;5 cmx 1.5 cm shaved area. The rubbing continued ugl BHA ( but yl-ated
l‘llﬂ occurre

hydr‘éxy aﬁ E entgwnth test co oun¢bega&ad9y1s pngcha nge and was conMeﬁr

gs 100 once daily for 3Cc QE Mﬁtrbzﬂ@éx&cﬁpﬁ folkBnate®X ¢ GRlt ofwat er, are

conbl ned afmdmlagam wak aabheﬁiecrlth ;anGﬂlare@wmga qugueAenm&dn Tauantmatsuant | ty of mater

at r r] Ivgeri!d;aflg puc%d rofn 1 1t S 1n t e 1nF¢la tedg; QacRVI de 100 g Of théJC'r eam

For il at i Ofhe Wik Werk ime@e.ﬁb Cltcs CoralR MyTbvel @E & PRk was B. IV

For mul at i @sed for each animal at each culture time (3, 7 and 14 days post-mfect:on) Plates 35 Active

- conmpound were incubated at room temperature (approximately 2U0}, arg:l W‘bb?ﬂ’é aerg| ycol -

20 g Pol yé‘l‘"r‘?)‘}'l‘létf?é‘ glycol 400 . . - .- 20 g Tween 80

| g 20 . 0.9 Saline sol utSupmary of Culture Results . 25 gs 100

m 40 The active conpound iReyyPestGhaliseeei n propyl ene glycol, -

pol yet hyl ene gl ycol 400 -and Tyeen 80. A suff|0|7ent quapfity of O. 9% sal i ne

sol ution gy bbgpoadded with stirring to provide 100 m of the I.V. solution

which is ﬁh{,;aggdeggn{,ggough a Qg/fos®i Cr Qg geNbr agpef i It erggnd packaged -under

sterig e C?J?%Il\glbﬁ?éole Jbcream; Ht))/m " TV\BﬁIS]'lOI s a Ragi sterggjloTr ade Bj@rk.

45 C. Oa arts y wei ght Actlve corrpoun _

200 50 oﬁp}?ﬁgfk 8 sium stearate 3

:50 St ar ch{ imidazole nitrate . , _ _ 30 Lact ose

116 PVP (mwwmmgnbmm;o |done) 3 The above

|ngred| ent sphepyt ned and granul at ed usi ng net hanol as the 55 . .

sol vgnt. Th ‘;’m&il on is then dried and formed into tablets,(contai-ning
&

200 ny Sditrtt, iméredny € conpougd Wlthoﬁ[) apprqprol ate t@m ettin machuye

Untreated controls 10/10 10/10 - 10/1'0' - 10/10

0.3% Miconazole, in cream  10/10 75 [\ D 1 5T o I 3/10
0.1% 1-[2-(2,5-dichloro- : :

40 _ phenylthio)-4-(4- e o LT ' 40 -
chlorophenyl)-n- ST _ [
butyll-imidazole o T

- nitrate, in cream 10100 0/10, SO0 010

' Untreated controls . 10/10 1710 10/10 10/10

45 0.3%, Miconazole, in cream 10/10 .3/10 o100 - - 310 45
0.1%, 1-12-(2-bromophenyl e
thio)-4-chlorophenyl)- _
n-butyllimidazole S
nitrate, in cream 10/10 210 - 0/10 - /10

50 *Pretreatment culture ' ; o 50
**Ammals with positive culture/T otal animals i in group e

'B. Swiss/Webster mice 17—20 gram female, were given 0.25 mg of -estradiol
suspension, in a 0.2 ml volume, subcutaneously onDays 1, 3 and 5 to'induce estrus..
Estrus was then maintained with an injection of ,B-estradlol every 7 days



EXAMPLE 7 The antifungal activity of certain conpounds of the present
invention is illustrated by the foll owi ng assay procedure:- A Trichophyton
ment agr ophytes fungus culture for_infection was grown on.5S agar—slants

of Sabouraud dextrose for 4 weeks. at roomterrperature A 2% sol utlon of

corn starch was prepared by heating the starch in sterile distilled water.
Approximately 7 m of corn starch solution was added to each of 8 slants of}

cul ture. Suspension of organi smwas. acconplished with vigorous pipetting f&
and vortexing of the slants. 10 Qui segu3pi gs (250- 350 grans) wer g3

o) O ey G e R R e 1

mal e) . o’ day pr &; gﬁzﬁ,"f-,é
t he interscapul ar of @gicRillengd\20L Tk "Bexirodd Brovh ( mﬁﬁa@taﬂmao e | mal s

vere chal | engéd bylantidfticrve aalsm@md tni;pdlbmlpqlxmmhammre blwmo swpgnsiof.ungal
SuspenSI on, b"der g%cﬁt;gtﬂ to zgé?l ure @ra‘?‘& 1sm ll'OWl sa%e qd Untql
15 slight red Sfbalainfbe i it Ao cm'iéwsﬂs Eﬁ{ ﬁqln egan 3 days
post chal.l enge and nwas ik usitges 20 pagce, PanmyballGippdd @ﬁmmuih veedikays. At each

treatnent appr oxi nat @hgmjce mereomtlﬂb!rtmtedtﬁlhewsmc sleedd then tvnee dafly.éct ed
area using a({onglﬁ‘gmﬁqga s#ﬁf Qﬂ’ %M %@g"%" a lﬁf‘?"’ved 0
untreated infecti [ Qe tm were carried 't oSl 2o %ﬁnai 0 sites
in the infected arremved oxeaodatngant ordpopihg fifth dayXo tﬂ'dndmehamﬂrsbmttaed durdrgul at ed

onto plates gontail 'tr ?é“%a‘sef S !Hpr Petri mal
each cultureﬁD ) bf“ﬁezslp }3&2%1? 7 P 'E*;, qd?émgié\” ,ﬁnlcubafed

(

ud"

at room tewperaturoes&mpmﬁsamwmdt& Wit 0akge] Eith Y. yai ﬁédmgrneedle .
i nnocul Q_) on. 25 The wash was moculated into atube of SDB containing 100 pg oxBetmaeaielinefyfl. Cul t ure
Resul t s Cultyzes %ﬁfs Fy 'T?p‘](l;e&‘q 8 ‘11)2 lfxours then regd mtcroscomca%l
14 Test Corrpound lfg,ﬁ a‘f co AR Y (5/ Téwon in Oa_hi __rsms ¥ 10 2
8/ 10 30 0.5% M conazol e, in cream 10/ 10 3/ 10 2/ 10
9/ 10 30 1:[2, 4-di chl oro- [ erSummagyofColtueshResplfoenzy| - oxy) phenet hyI]
i mi dazole nitrate 0.5% 1-12-(2-chloro- phenﬁlﬁoms(?psm (4- 7ZHbws Bgshrenyl ) - n-
35 but2 1]-i mi c}azt o Treatment Treatment
35 nitrate, i or etgnrgeatfﬁﬁ‘fﬁ““" o/ 1GNBVe o) 107 NeBVeG 1 29
Unt r eat ed cont r ol S/ Econazole; ih@ledd ~ 10/.10 10 10/10 30/ 10 0.3%
M conazol e; in crepin24-didilrdB4-chiodN10. ~ °~  0/10 3/10 0. 1%
1-[2-(2,5-dichl oro[ mezleXY)phe gh:éhyl h| 0)-4-(4- _
40 chl orophenyl ) pRdgAcle ity az0l  nitrate, ih cream 10110
0/10- . 0/ 10 - 2% 1-12-(94, éBridikdpatyrd control s. 10/ 10 .10/ 10
10/10 - . 30/10 4&1;);4-(4-ﬂﬂhr&lﬂfeﬁﬂl)eonazol e, in cream 10/10 - 3/10 30
n-ou 1 Q
0/ 10 3/10 mtmgui"g'cg:%m 1-12 (2 brormpheé‘byl th| o) - 4- C?A orophenyl
: ’ : Untreated | -_ - : - . .. .0 B 0
~ . 2%, Micronazole, in cream = . . 80 - 20 T :
o 35 2% 1-[22,6-dichlorophenyl- - - S S 35
. thio)-4-(4-chlorophenyl)- T o
n-butyllimidazole .
nitrate, in cream . : 100 _ 100
- EXAMPLES = -
40 Mouse Acute Oral Toxicity (LDy) 40

Protocol: The test material is suspended in a 0.5% low v1scosnty sodium
carboxymethylcellulose vehicle, Concentrations are adjusted so that doses can be
given in volumes of 0.1 ml/10 g body weight. Six groups (comprising 5 male and 5
female mice in each group) of mice are used. A single oral dose, per kilogram of '
45 body weight, of either 100 mg., 200 mg., 400 mg., 800 mg., 1600 mg, or 3200 mg. of 45 .
_ 1-12-(26 - dlchlorophenylthw) 4-04- chlorophenyl) n - butyllimidazole
“nitrate is administered to the mice. After administration, the mice are observed for
a two-week period. . -
_ Using the above protocol the acute oral LDEo of 1-[2- 2,6 - .
50 dichlorophenylthio) - 4 - (4 - chlorophenyl) - n - butylhmldazole mtrate 18 50
estimated to be >3200 mg/kg. .
Three mice, given 3200 mg/kg, showed signs of tox1c1ty No signs of toxlclty
were seen for any of the other mice on this study.



n-butyl]imdazole nitrate, in cream 10/ 10 2/ 10 0/ 10
0/10 50 *Pretreatnment culture **Animals with positive cul ture/ Tot al
aRi-Aals—i-n-group. 50 B._Sw.ss/\Wehster mce 17-20 gram

femal e, were given 0.25 ng of [err]-estradiol suspension, ina 0.2 mn
yol une, subcutaneously on Days 1, 3 and 5 to i nduce estrus. Estrus was then

ey ined with an injection of [err] est r adi ol every 7 days. - .13

1 , 431 : 13 A clinical isolate was obtained
hurran Sput um Organr smto bgsezapected is grown for 72 houjg: on

'Sabouraud De A) STants at ‘[err]. Ontne agay or tne chalil enge

2-3 m of Sa Ogg‘{\ &nﬁf oth-(SDB) was added to each sl ant of\{

organi sm and m xed by p| pettr ng to achieve. a hom)genous suspensi on.

days after |st estradiy |on2aproxr 5 [err]l of culture
suspension is injected into each nNouUSe g a 20 gaugc, 2 nm -

bal | -ti pped ani nmal feeding needle. -Th tle aPere initially treated 6 hours
post -chal | enge and then tw ceg iapi ly, \ mours ‘apart, using a

bal |l -ti pped feedi ng. needl-e for cream or liquid type 10 formul ations. The
fluid typemfthbmuhuaictobrasacmmﬂxtidnjselatteéeofnwmerenhé( nsa boreeortfhioid, it overfl owed.
Tr eat5m3nt EIP eetﬂtrom Vg s“‘%-l“sdrﬁ mal s 3recei ved
one treat %E& INE ﬁlﬁtf,‘n‘” E 3 SPREY %8u?’8 be cul tured during
wor ki ng hoursT und [0 Slaith om ce were cultured on Day 4
post- 1 5 4.clhalcompgm dOGClmﬁsv thYtlsr Mé {}S Day 7 post-chall ¢

(72 Hours po%tthe °g$&‘§mf’r° gr:%‘ﬁt Eggﬁ‘“ﬁs Y °JPned by vagd®nal vvashr ng
usi ng appr oxy rgtgy, 0?1 d istilled water with-an 18- 20 gauge,

2 mmbal | -ti pped f fee |n needI e. The wash was jnocul ated into a tube of SDB

cont ai ni hg 100, ug oxytgZtr¥{cyc {m L Cul tur s e incubated at [err] for
@ &yiﬁ‘ggﬁl H%ﬁ'tz Cajdi da al bi cans was
mation in

- Concentration of organjsfag for injection is approximtely 1010 ¢ ‘&%/m (2 3
~m of '5 SDB is addgo @ h tLUE R QfC,.p.rggnLNﬁ/éPfgw ng on SDA sl
n

48-72 hours then r

confirmed by germ tube\s -3 hourss== sheep 20 serumat [err].
Summary of Culture Results 6 Hours Pgst - - 72 ‘Hours Post- Treat nment
Treatnent 25 - Test Conpound S o % Negati ve %
Negati ve 25 Untreated 0 :
0 2% Econazole, in cream Wm . 0 o
| -[2,4-dichloro-[err]-(4-chloro benzylo ethyl]- imdazole nitrate:2%
1-[2-(2,4,6-trichlorophenyl- 30 t hi 0) - 4- (4-f1 uor ophenyl ) -
bl fﬂ"@m1;°'°"mrrild;d;.’;“;’3 et e Wit ponion s & 3
nitre 36 ? oorc oc;o am;)m'l lor2wg¢ 1§other thgn chlor’o .136 Unier eat ed
0 : 8. The co eftin nlls ¢/ 2 80
20 35 2% 1 2pﬁpoimdhlf@lla rsg-gﬁmnx;s chloro ' o
1 hel :

S Ao i z@%@ e et X ﬂl%‘%z@imw,s S N

12 The co wherein m is 2. - o

13. A compound of the formula

X _Q_-CHZ —CHy— CH—~CHy— O
L)

Z N

S
y G -Zp
2 :

. and the antimicrobial acid addition salts thereof, wherein X is chloro or fluoro, .
25 - each Z is bromo or chloro or fluoro, p is 0, 1, 2 or 3 when Z is-chloro, and p is 0 25
when Z is other than chloro.’
14. The compound of Claim 13 wherein p is 0 or 1.-
15. The compound of Claim 14 wherein X is chloro.
16. The compound of Claim 15 wherein Z is chloro. o
30 : 17. The compound of Claim 14 wherein X is fluoro and Z is chloro 30
18. The compound of Claim 16 wherein p is 0.
19, The compound which is 1 - [2 - (2,6 - dichlorophenylthio) - 4 - (4 -
chlorophenyl) - n- butylhmldazole and the antimicrobial acid addition salts

thereof. . y
IR




40 Mouse Acute Oral Toxicity ([err])
40 Protocol: The test material is suspended in a 0.5% | ow viscosity sodi um
car boxynet hyl cel | ul ose vehicle. Concentrations are adiusted so that doses

can be given in volunes of 0.1 nf10 g“body wei ght. Six groups (conprising 5
mal e and 5 femalg mce in each group) of mce are used. A single oral dose,
per kil ogram,of 45 body wei ght, of ‘either 100 ng., 200 ny., 400 ny.,

800 ng., 1600 ngy. .or 3200 ng. of 45 1 ; - [2+- (2,6 - dichl orophenylthlo Q-l
- 4 - (4 - chisorophenyl) -n - butyIIlmdqzsg'}@lnltrate i's adm nistered f50 -

the m CewAf ter—adm T St at ug e ng % {ﬁ- JS% Ve E " o) v?se
peri od ng the E (2,6 -
50 di chl orop)ﬁ%&% ehn ‘6?}8 ?mylwk L!’I S5r'0 L%Ee'ny?w{;;-al ﬁzy agam ?’ltr?l dazol e

nitrate is 50 estizrra’rl&dctbmpdumd MOIS FKY.- Ehr eiﬂomplteeylthg:)veh -3200 rrg/ kg,

e e P gt gt 1>

ot her mce Oﬂthl% 1 tyllimidazole and th 1 acid additi t567 431
14 WHAT VE CLAI M ool - o oot 89 16e aniaeroPal A anapha™s

antimcrobial acid aé%ll'fheowﬂwp% whishriedf ; [vhd?ei homovlsnﬂﬂiiq)r-m or(f4 uoro, 5
each Y is brlho ochleropsngh oo t |bytyflisnidagele| a9d the gptimigrabia] Agjd jaddifipp, salts 10

there i
2' -position, n is 1,5 TheSompothdOwhich WHED (Y- iB6 € RlcAlofophéyfnib)- | § -l4--0or 2
when Y i s ot her tlﬂadsropl’(elnﬂv o.n 2buﬂjhmndamsm(1umdhofantﬁuanomarl atith eddition maliss 1, 2
or 3. 3. The orrp B‘I(Jamg gr.ei crrpundof

h m which is 1 4,

Cdaim3 V\/ner gmpot g‘fgﬁ erdPn X
is fluoro and Y |5§1§£ 1‘%orgf U(%my%m%azo excﬁgrr%oun ggal méﬁaavmgrggl nnis:-
2. 7. conpound of 2herheorompbend Weick fs had2 t (25 amichivrapherdyithib) adi c[4add| t| on
salts théreo vvh %‘i°l?he}(y1| 's“c‘hP'BYl “‘6’?10["! @t dhe gofimicrobigl, agid \addition, sgiisy

chloro or f|%100r a 2 %%koﬂﬂ@unﬂvvh@dhrlgl' M2 LR€4.6'- vRhidrbdnemyithi®) L2 14 - 129 2,
3 or 4 when Wis tﬂhbroplapylanch mbluegllimldnzola anheme Wﬁmrmcmbiae ﬁcxﬂ hadditieh lsas0. 8. -

The conpound of Citisr 7 vvherel n m ai m 8
wherein X is,gchlor d?ﬂ"’gﬂ@ f . I:Eacéoqgltﬂgr

11. The corrpound 1th s%ltiBl rtﬁér&‘o uoro n |s c oro

12. The conpound of @aﬁmeﬂﬁd\nhmmbltmgmhq gro@th oI&mngb mliotoioaMhe:hforrml a:

[err] and the ant |°ﬁWE'r‘56bP%ﬂlY“3€c§°cP by.rfungis s

chioro or flypro, 255" RERK of %kéﬁm‘h é.ﬁ{;ﬁﬁ@miﬂ'ﬁlfﬁé‘? imf tkn0, Ty 2

or 3 when Zis Ch|c6!hﬁr,1§eﬁnd pis when Z is other than chloro.
conpound of C ai m 13(ajsewveiting g qosmo)mdrOflhe fegnularhe conpound of daim 14

wherein X is chloro. 16 The conpewad of C aim 15 wher Zis chi oro_ 30
17. The conpound of Claim 14 @ ch L.EH%J.@QL@H&DQ}J\NS chloro. 30
18. The conpound of C.aim 16 oref/n pli ound which is | -
[2 - (2,6 - dichlorophenylthio) - 4 - (4- Ch1orophen - n-

butyl | i m dazol e and the_antim crobial acid addition sal ts t her eof .
wherein X is as defined in Claim 1 and Y’ 1sa1eavmg group, or an acid addition salt

35 _  thereof, to a thioether by reaction with 35

~ | | . YA;H__

wherein Y and n are as defined in Claim 1, or with a salt thereof; or
(b) reacting a compound of the formula .

| - Y
_X’Q.CHZ-CHZ-L,:H-‘CHZ-S@
. _ /7

Y

X@cuijcuzéfﬂ—cuz—Y’ | -
. s . .. .
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5 1,567, 431

15 20. The conpound which is | - [2 - (2,5 - dichlorophenylthio) - 4 - (4 -
_chlorgphenyl) - n - butyllinmdazole and the antimcrobial acid addition
salts thereof. 21. The conpound which is I =-[2- (2 - chl orophenyl tHio) - 4 '

- (4 - chlorophenyl) - n - butyl]inidazole and antim crobial .acid addit4on
salts thereof. .5 22. The conpeund Which is | - [2 - (2,3 -7 .
hl orophenylthio) - 4 - (4 - chlorophenyl) - n - butyl]im-dazole and the
i g crobial acid addition sal tigseysmr eof . 23. The conpound whjgch is 1 - [-
: ronDpnenyT T™Hro men. - putyr]imdazol e

and the ?b “&Pﬁﬁ%ﬁrﬂﬁdﬂf‘&lﬁ“@aﬁ ?”g Yis df“a{’\ﬁ%rg‘i%‘? Wiy~ The combound

which is" (cﬁ&tlonaﬁ oﬁve‘m@ ﬁ@e@ﬁsﬁi@h?&ﬂufam)@am actll addifiéh saitfdruor ophenyl) - 'n -
but yl | i m dazéy apti t:dsn@emﬂg anmacid additivh sacuodheadﬂeiuoﬂdingsmalﬁset her egf~~"15

25. The cd H(%lc 4,6 - hI orophenyl thi op=<-4:- (4 -
15 chl or oph °°m oﬁh?%ﬁrh é@ % eﬂ;ﬂ ?lf icrobial acid additi on
sal ts thereas. tﬁ&mﬂmn ,Lo‘am of'Cl 1311's tafitially as

di chl oropdm Iedherel - 4 - (4 - fluorophen - n- butyl]imdazol e and the
anti M cr OQI ﬁ jof |C3¢1msla‘f’l!"§¢"20 prepare%/ e & dpgcess aclor ingto 10

20 27. Th a’(‘?b fchis | - [2- (24,6 - trichlorophenylthio) - 4. -
(4 - fl uorophenyl ). - n - MBWBURNjiElIAI®kec@nd the antim crobial acid™
addition salts ther eof 28ChaAe fGBtl gegts. usef ul for inhibiting the growth
of fungi, bacteria or i.ch conprises an effective anpunt
of a corrpound of O ai mI t&gﬁ} aptd. t h a suitabl e -carrier therefor.
29. A nethod of inhi : - - bacteria or protozoa i.ch
conpri ses applii BN iy shefaiien rpeptramingion SpPct to attack By,
fungi, bacteria or prot ozoahtanon@f hgbt eogedanount of - a conpound of Caim 1.
30 . 30. A process for the preparation of -a conpound as clainmed in
Caiml which 30 conprises: (a) converti ng a conmpound of the fornmula [err]
wherein X is as defined ih:Claim1 and Y' 'is a l-eaving group, or an acid
~addition salt 35 - thereof, to a thioether by reaction with :

35 [err] wherein Y and n are- as defined in Gaimi; or with'a salt 't hereof;
or (b) reactlngacorrpound of the fornula [err] 40 " .

40 [err] 16 : - . - 1,567,431

16 wherein X, Y, and n are.as deflned in C|a|m1 and Y: is a IeaV| ng group,
with imdazole;.or (c)- optlonally convertlng a free base of Forrrula (1) to
its acid addition salt or .

I'the _A

g



(d) optionally converting an acid addition salt to the corresponding free
base 5 of Fornmula (1). 31. A conpound of Claim1l, substantially as
exenplified herein. 32. A conposition of Caim28 substantially as
exenplified herein. 33. A process for the preparation of a conpound of
Claim1l1, substantially as described herein. 10 34. A conpound of
Claim | whenever prepared by a process according to 10 d aim
30 or daim33. MEWBURN, ELLIS & CO, Chartered Patent Agents, 70/72
Chancery Lane, London, WC2A | AD. Agents for the Applicants. Printed for Her
Maj esty's Stationery Ofice, by the Courier Press, Leam ngton Spa, 1980
Publ i shed by The Patent O fice, 25 Sout hanpton Buil di ngs, London. WC2A 1AY,

fromwhich copies may be obtained. * C L S ERRATA
SPECI FI CATI ON No. 1,567,431 Page 1, line 20, for antifugal read antifungal
Page 2, line 42, for salicyclic read salicylic Page 4, line 32, for
anti-baceterial read anti- bacterial Page 5, line 4, for application read

applica- tions Page 6, |line 35, for thiony read thionyl Page 8, line 30,
for (4-chlorphenyl) read (4- chlorophenyl) Page 10, line 12, for (2,3,5,6-
read (2,3,4,6- Page 10, line 45, for (2-fluorphenylthio) read

(2-fl uorophenylthio) Page 10, line 64, for aicd read acid Page 13, |ine 16,
for 0.2 mM read 0.1 m Page 13, line 34, for Mcronazole read M con- azole
THE PATENT OFFI CE 8t h August, 1980

ERRATA
SPECIFICATION No. 1,567,431

Page 1, line 20, for antifugal read antifungal

Page 2, line 42, for salicyclic read salicylic

Page 4, line 32, for anti-baceterial read anti-
bacterial y

Page 5, line 4, for application read applica-
tions

/ Page 6, line 35, for thiony.read thionyl

Page 8, line 30, for (4-chlorphenyl) read (4-
chlorophenyl)

Page 10, line 12, for (2,3,5,6~ read (2,3,4,6-

Page 10, line 45, for (2-fluorphenylthio) read
(2-fluorophenylthio)

Page 10, line 64, for aicd read acid

Page 13, line 16, for 0.2 ml read 0.1 ml

Page 13i line 34, for Micronazole read Micon-
azole

THE PATENT OFFICE
8th August, 1980




