1- PHENETHYLI M DAZOLE DERI VAHEYER M phrotgn BE@IVATeVES s to certain novel
1- phenet hyli m dazol e deriVvarrves and thert _antimcronial acid addition

sakts, _antim crobial conpositions containing the sane, and nethods of
enpl o k_pg such derivatives, salts and conpositi ons for inhibiting the
growt i of funr%i apd bacteri

e d
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exanpl e, 7 n t em 12, 784
(1969), E%ﬂ’pg ?&gé%fc]opaghﬁng ghg Seam& G%ﬂ]e gﬁ‘?% \Rﬁl W\%%Q/ﬁg s["‘gBr] V\,her ein X
is 0 or detrivative, sallhs Larg cemoesitiods Hfioet Jnhiddieg the growth ofkfungthem
20, 15lla|(d1%%a:er§émh conpounds are-disclosed in which Rais -(CH2) -Ar. In
J. Heeres et al, Med. Chem 20, 1516 (1977), such conpounds are -

di sclosed in mhlch [err is -([err])[err]. In US. 4,055,652 and 4, 039, 677,
such COWDOUHQS‘RE{?% %ﬁﬁé@&ﬁdahﬂtﬂuﬁgﬁﬂ‘ & 'aﬁtttﬁ%%ewﬂﬁ %'g@nf? Hasiefbeé?ﬁnzw

phenyl, etc 677 and“4, 038, 4? q ?Hn % i scl osed
in whi Chpmyogs];(@qﬁgmbed which contain a g-ary S-e -imidazole .

moiety of the formula:

3
l . le- H-Ra
For example, in U.S. 3,717,655 and E. F. Godefroi et al, J. Med.
Chem. 12, 784 (1969), compounds of formula 1 are disclosed in which
& Ra is:

-X(CHz)n—_Q *

wherein X is 0 or NH.

Q



wherein X and Y are 0 or S and [err] is H, alkyl, cycloalkyl, phenalkyl,
phenalkeny1 or -[err] wherein [err] is a+&y| hal ophenyl, etc. In U

45006 243, such conmpounds are dlsclosed in which Ra is H alkyl or p ,
In W. S. 4,177,350, such conpounds are clained-in which Ra is a grou f<t/he
fornmul a: -X—(CH2)n Y-R4 wherein [err] is hydrogen, lowei alkyl or an :

nsubsti LUt ed (i ysSDSE.obyL A BNE| pobeubes BENEY! . DRENY tnl, puri o o oup, X
'y sklec - 0-

and Y are inde enden t ted Trom ox or sulfu -S-) and.n is
an i nt ege1877),r such compeundscianeidisciose 18 WhﬂJCB? 2 350 -4 nefesf or e
enconpasses the.follow ng four side chains: 1 [err] [err] - -3 [err]

=[err] [err] wherein [err] and n are as defined above.__.In the preferred
embodi ment s~ of INUJs, Hegres7eB5d,i 8. iMedde€hamad20nA516n(L87dd, HHEhnCoBAQUPdS 1 j 5

pr ef er abl ér%eﬁﬁh&éé e ar gghgww(CHTyneb_np.epar ation of thi's preferred

conpound

In U.S. 4,055,652 anq 4,039,677, such compounds are disclosed in
. which R, is -SRZ wherein R2 is H, benzyl, phenyl, etc.

In U.S. .4 039 677 and 4,038,409, such cdmpounds are disclosed in
B which R, is -XC-R4 -

: Y :
wherein X and Y are 0 or S and R3 is H, alky], cycloalkyl,
phenalkyl, phenalkenyl, or -XR4 wherein R4 is alkyl, h;lopheny],
etc. '

In U.S. 4,066,243, such compounds are disclosed in which R, is
" H, alkyl or phenyl.

In U S. 4, 177, 350. such compounds are c1a1med -in wh1ch R a
group of the formula..
o - | 4
: -x-(CHZ)n-Y-R
wherein R4_is'hydrogen, Tower alkyl or an unsubstituted or
substituted cycloalkyl, benzyl, phenyl or pyridyl group, X and Y are
independently selected from oxygen (-0-) or sulfur (-S-) and n is an

integer of from 1 to 5 inclusive. In U.S. 4,177,350 R, therefore
encompasses the following four side chains:

1
Rg = -0-(CH2)n-0-R%

2 R
Ry = —0-(CHp)p-S-RY



CcLd 2 / Exanpl e 21 of U S. 4,177,350. -33he preparatlon and bi ol ogi cal

acf|V|t|es of conpounds in mhose S|de chain [err] n =1 and-[err] thienyl
7 described in U S 4,177,350. In fact there is no teaching or even

oM in US 4,177, 350 that woul d |1 ead one skilled in the art to
expecY \t jfat gfonpounds with side chain [err] wherein n 1 and[err] t hi enyl
woul d Tepr eRgert -&-F(OHIQI)Q'FG-&% advance. in antinycotic therapy. This invention \j
relates to novel ant|n1crob|al 1- phenethylln1dazole conmpounds of the 3
general fornula 3, - 4 - [err] [err] 3
wher ei n[ er I3 aneB{&QHQ}ne8+Rﬁ ndependently hydrogen or halogen and Z is a 2
or 3 thienyl npiety of formula 5 3 wherein R37s selected fromthe group
consi swheg iof Rhyahdogeare fasl dg’émed( bbows.) &h kUie pref drried | embodiméntsy . This

i nventi s.ta the antl crgbi al ntifungal,
Canti bae?&l agal% iﬁc’%gg |‘t5| Bﬂf"s%dt thak ‘Phé‘%ﬁﬁéﬁhﬁaoﬂ the formila 3. As
used hpreferahhy Zranﬂh% c'l&aﬂmh'lorowhmxler nThe (plrenmratwal &f/Ithiseans

' ce preferred compound 2 #s—deseribed—in

@_.m

[

c1
2
cﬂ[txamp]e 21 of U.S. 4,177, 350. The preparation and biological
activities of compounds in whose side chain R§ n = 1 and R% = S
thienyl are not described in U.S. 4,177,350. In fact there is no
teaching or even suggestion in U.S. 4,177,350 that would lead one

skilled in the art to ~expect that compounds with s1de cha1n R4
wherein n'= 1 and R = thienyl would represent an 1mportant advance

in ant1mycot1c therapy.

This invention relates to novel antimicrobial l-phenethylimidazole
~ compounds of the general formula 3,



arn al kyl group, either straight or branched chain, containing fromone to
three .carbon atons. "Hal ogen" or "hal 9" re#ers to chloro, brono and fluoro,

preferably chloro. The term' ant|q10rob|al acid addition silts" refers to
the «rystalline salts of the subject compounds which -5- possess the
desired anti m crobial- activity and which are neither biologically nor

Qi Jierwi se undesirable. Such ts are fornmed by contacting the subject
conpounds with inorganic aciff sych as hydrochloric, hydr obr omi c,
hydroi odi ¢, ni-tric, 'sulfur{fc ang$ phosphoric acids, and organic aci ds such
as fumaric, oxalic, naleic, ic, pyruvic, citric tartaric,

met hanesul foni ¢, et hanesul f onijc, p-tol uene- sulfonic,

hydr oxyet hanesul f oni-c, sul famjc, malic, succinic, ascorbic, - o

| evul i ni c,]. propionic, glycoli ng qpndellc salicylic, lactic,

p-am nosalicylic, 2-phenoxybenzg' %toxyben20|c, 1, 4- napht hal ene
disul fonic acids and the |ike. The Siject conpounds of fornula 3 are

organi c bases, the majority of JswclR*are viscous oils in the free base-
form The free bases are usual lrlfled by col unm chr omat ography on
either silicic * acid or pja and may then be converted to their
solid acid addition salts by cd\“acting themw th one of the above
salt-formng acids, usually in aJsolvent such as water, ethanol

1- propanol, ethyl acetate, aceto %trile or diethyl ether. Upon cooling or
di{ution with a less polar solveRt the acid addition salts usually
crystallize. .Such caonpounds of formula % contain a chiral or asymetric
center, -

wherein R1 and R2 are independent]y'hydrogen or hélogen and Z is a
2 or 3 thienyl moiety of formula 5,

3

>
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wherein R3 is selected from the group consisting cf hydrogen,
halogen, (lower) alkyl and trifluoromethyl. This invention also
relates to the antimicrobial (i.e. antifungal, antibacterial) acid
addition salts of the compounds of the formula 3.

As used herein and in the claims:. The term "(lower) alkyl" means
an alkyl group, eithef'straight or branched chain, containing from one
to three carbon atoms. "Halogen" or "halo" refers_to chloro, bromo
and'f1uoro, preferably chloro. The term vantimicrobial acid addition

salﬁs“ refers to the crystalline salts of the subject compounds which



’ i.eﬁ\the carbon atomin the debicted Clgiink, and therefore may exist as

enanFiopers which may if desired be separated by known procedures such as
by ntional resolution nmeans enploying optically active acids such as
‘t he fcally active forns of canphor-10-sulfonic, .. .

- br ono- hor - ]-sulf. onic, . .c hqQric, nenthoxyacetic, tarfaric,
el | o BOSE0R. §18 ARSAFE AnE YR IIOPABHS kb R 1T CHLRR NeTANEe || ke, I
AN b e e e e e e Y vent | on ar o
t racemi c mi xtures . thereof, e product s t
named SQHGEI 08 ECSURIECE. eatRRpnds Wit IBRrAIRIC A4 e Bueh a5 |
ar yl mebydriochil ot ,Pyj_/dﬂ'dmromixlb,sﬂiygne’mdi!cocmtﬁdCQnsﬂﬁeritgm?L?h?;pnhggﬁ%ds 2
- t : . | chai.n - 63 e,S
bossbll s cARd ot oah it IR G s UeRicr pralis nde RlimAcahiF an: ma
pat hogeynuy it uneitrd opptardaric s methanesufl f oic,c Iebls&rmtsu_ﬁﬂ'cjmﬂrc,ftp:.to_:]c)maeu.lndi hzi
di scl La. U , s\as. f o] rQr.l cqver a
the- conbiahie: ddrfustharigsy 1nohibntsdrt St chd) Iy BUsEITS e Ran 5 (0
gr est etewiani Q7 @ropoion imrg1moﬂﬁcachelnuei¢hmn¢eltu, aalicgd:tppu]_ru&tic; nI t hte' |
t t : kda 4 nd | 5l ' |} .m val uati on
of ¢ heb cmibsa (RITICT 2 BAGSURKAENE, 2op b Binadicr EnabnilaiBnge®, 07 e
unexpeditsadfonitipeidorandotherel ikenpounds di sclosed in U S. 4,177, 350, _

especially for the treatnent of candidiasis (noniliasis), which is a very

reval ent .fungal .infection. For exanpl e vaginal candidiasis is comon in {
Bregnant 'Wgh@?ﬁubaect compounds of formula 3 are organic bases, the A

-majority of which are viscous 0ils in the free base form. The free
‘bases are usually purified by column chromatography on either silicic
acid or alumina and may then be converted to their solid acid addition
salts by contacting them with one of the above salt-forming acids,
usually in a solvent such as water, ethanol, l-prdpaﬁoi, ethyl
acetate, acetonitrile or diethyl ether. Upon cooling or dilution with
a less polar solvent the acid addition salts usually crystallize.

Such compdunds of formula 3 contain a chiral or asymmetric center,
i.e. the carbon atom in the depitted CH link, and therefore may exist
as enantiomers which may if desired be sepzrated by known nrocedures
such as by cdnventional resolution means employing optically active 5*4
acids such as the optically active forms of camphor-10-suifonic,
u—bromo-camphdr;afsulfonic, camphoric, menthoxyacetic, :artaric, _
malic, diacetyltartaric, pyrrolidone-S-cérbOXyTic aéids and the like.
It will be understood that this invention is inclusive of such optical
isomers and the racemic mixtures thereof.

- -The products of the present invention are named as derijvatives of
: 1—(ethj1)-1§¢imidazq1e with the arylmethylthiomethylthio substituent
located on the 2-position (or s-position) of the ethyl side chain.



Cand|d|a5|s of . t he mucous nenbranes of the buccal cavity is known as thrush
and is a common fungal infection in the +fewborn and children. Thrush can be

arw especi al |y troubl esone infectiqn in newborn infants in hospital )
'nursef?es and with patients who are being treated with steroids or /é; )

nosuppre55|ve drugs for other afflictions. Vulvo-. vaginitis is a

W ushl i ke i phecd a.lbgﬁci '@mpbﬁn&é’@*ﬁé‘séé%s“ﬁ&%?&r oh | Pidrd! ﬁhﬁf‘uﬁ?al The

i nci dence of _can lasis I'sS | ncreasing arge t he prol onged
wi despr ¥k W48y A9aipskiuman: e gpivabRath ?ﬁﬁmssﬁm1e§gmwaaﬂeg@ thak agents

of the pdifeﬁt.%tc'ldh\é%'ﬂt pmrr 8Pt e::bﬁaabuﬁd val, uaiﬂcqogémturnl busi an1yp, 34t setence
of medi cal qﬁ %ﬁﬁﬁ or_t.reat ment,.of tme,af orEnentlon &% T I nfections,
as wel | & A% t BWEATd 340G P BdseRY st Haat & figeAmPYR (j’g he presestmpounds
of for Wiraze%tabvsmeln-e¥ﬁrmtagbat:tmaaér ahiah V5 tho, gﬁéa[i@l elh&nt/) 270at s gr am o

. positive " ct oun r Qye sg.exhibit
tanti f undﬁ&eggﬁiﬁcﬂogg:ﬁhﬁgt bﬁﬂgl SH‘&‘? ﬁaﬂfﬁ 35??%'}% ?%@éﬁﬁe.

- Thus, t hinduckfievdginalpinfiedsion enf muu:ni to be usef ul anti- mcrobials, having
:not only pharnaceutical but also agricultural and industrial applications.

"Thus, a further feature of the present invention relates to nethods of
i nhi bi ti ng t 8 wivewenabfatfiongf &he compounds Ebpfamﬂ presento ipventtioor seeds

o LSRR b S o SE PR bt S 00
colgpoundd isclohed imUeﬁt idgl77,3505t espedxmﬂﬂynd’rorf the treabfient of
candidiasis (moniliasis), which is a very prevalent fungal infection.
For example vaginal candidiasis is common in pregnant women.
Candidiasis of the mucous membranés of the buccal cavity is known as
thrush and is a common fungal infection in the newborn and children.
Thrush can be an especially troublesome infection in newborn infants
in hospital nurseries, and with patients who are being treated with
steroids or immunosuppressive drugs for other afflictions. Vulvo-.
vaginitis is a thrushlike infection that is common in uncontrolled
diabetics. The incidence of candidiasis is increasing largely as a
result of the prolonged widespread use of potent antibiotic and
jmmunosuppressive drugs. The agents of the present invention
represent a valuable contribution to the science of medical mycology
for treatment of the aforementioned fungal infections, as well as
those infections caused by other fungal pathogens. The compounds of
- formula 3 also have antibacterial activity, especially against gram
positive organisms. The subject compounds of formula 3 above, also
exhibit antifungal activity against fungi of primarily agricultural
importance. Thus, the subject compounds are found to be useful anti-
microbials, having not only pharmaceutical but also agricultural and
jndustrial applications. Thus, a further feature of the present
invention relates to methods of inhibiting the growth of fungi and
bacteria by applying to Plantsor seeds or to an inanimate
host object containing, carrying or subject to attack by,
fungi or bacteria, an antimiérobially effective

b



the present invention relates to conmposistions for pharnmaceutical

agri/ ural, and industrial use, which conpositions conprise the subject
conyl ds of fornmula 3 in conbination with a suitable carrier. Preferred
.comppunds of the present invention are those of formula 3 i.n which one of
the [err]or [err] substituents is chloro and the other is chloro or.

hydr oge®io4Al of jascempoupd of ttivisninvensieny &f stikinfivetier fiseturienoR is

sel ect ethel pPE3EMC 16Vt of ORSates N @OmbbKHiaeRY fob! bRdMaci g, (Iower)
al kyl, and t{lflqorquthél. I.n.a nore preferred enbodi nent o? fhe conpounds
of for AArACY!EHral e A0d JAdUSHTighUger MhIEh ORIt 1ouh GomPhiEsR $hes chloro and
t he @t habjest afombundiof hfskmaans afrd cémbfnadien Wi tR- & u8RY¥b1dRiapkyedf formula
5, whHerein R is*selected fromThe group consisting of hydrogen, chloro and
(lower) alkyl: In a still nore preferred enbodi nent” of the conpounds of

for WI a 3 Foreferced wompaundsRof ist_ma,/@lregmt dnvai‘diQhOaufmtithsé Sm‘f formudla

2- chl or=3- Lid.en ' ) | . par ti ar referre
conpourrs(t;s"?lo#ﬂcgr %‘r{‘ﬁ e{ﬁ:sstgér?f %sﬁe/z %ﬁgs\gﬁgﬁgf%r% chﬁ%ﬁ épﬁ] Te both chloro

and Z io¢her cii ehdord tomi bydrogennand j@r &S & i2edr p3-dhéeny t meietypdunds of
for p}ﬂ Fobmd1& 5} GRGredfl RY RNQWTedtRat Ponl The WddH EliSting drer M Lerr]

[ - _ .
hydrogen, fluoro, chlorc, (lower) alkyl, and trifluoromethyl.

“Inma more-pheferréd embodiment of the compounds of ?ormu]a §_at;
least one of the R1 And Rz_ substituents is chloro and the other is
chloro or hydrogen'and'zzis a 2 or 3-thienyl moiety of formula 5,
wherein R3 is'seiected,from the group consisting of hydrogen, chloro

and (lower) alkyl.

) In a sti11.mofg'preferfed embodiment éf the éompounds of formula 3
R™ is chloro and Rl_is hydrogen or chloro and Z is
2-chloro-3-thienyl. |

As presently envisaged, particularly préferred.cbmpoundS-of _
formula 3 are those in which R1 and.R2 are both chloroand Zis -
5-chloro-2-thienyl. - . ~

In a preferred process the compounds of formula 3 are prepared as
shown in the following chart.-



[err] [err] [err] [err] The starting xanthates 6 and their acid addition
sal t s are known' coripounds and are readil y-ffepared and hydrol yzed to aff
the thioJ salts 7 by the procedures disclosed in U S Patents 4,038, 409
4,039, 677. The hydrolysis of the xanthate 6'or an acid addition salt of{t
xanthate 6 and the subsequent al kyl ation of the ol salt 7-are usually )
‘donducted under an atnmosphere of nitrogen to m nfnize oxi"dati on. t he
resulting alc Lgc solution of the thiol salt 7 |s an apprOX|nater
equi nol ar a nt:g; t he appropriately substitute or t hyl aryl et hyl
5

sulfide 8 (Z{F thAagnyl). The reactio | Xxture is t n st red for pgriods

of about 1-2 t enper at ures %@9&&40 err enmoval of tHe

sol vent | eaves {he -9- criude produtg¥S., whicd) is u ‘ I viscqus oil .
E ¥

The oil can be 52' conversion g a solid acid.* sal t,} which
I's then recrystall zed or the oi'l c@nylgy purifigd by chronatographl
t echni ques usi ng ciya acid or. alun®nd. |If dedired. -tb ffied Qi | s
_ to suitable acid addition dalts OWoOds co nly
enpl oyed in th: art. p t hough we prefer to use tHe xa t hates 6 and tfe

. chl oronet hyl arg sulfides 8 (Z . thienyl) fint ant syntfreses,
t he o ) ' L
. T . 6 ) . e . -
K./ : = . _ . . 1 - .
. | . .
+ -
T+ CICHSCH,Z 5 {/ _ » :
. CHZ»HSCHZSCHé-Z
\/,' - H

The starting xanthates 6 and their acid addition salts are known
compounds and are readily prepared and hydrolyzed to afford the thiol
salts 7 by the procedures disclosed in U.S. Patents 4,038,409 and
4,039,677. The hydrolysis of the xanthate 6 or an acid addition salt
of the xanthate 6§ and the subsequent alkylation of the thiol salt 7
are usually conducted under an atmosphere of nitrogen to minimize
oxidation. To the resulting alcoholic solution of the thiol salt 7 is

. .added an approximately equimolar amount of fhe apbropriately
. substituted chloromethyl arylmethyl sulfide 8 (Z = thienyl). The
reaction mixture is then stirred for periods of about 1-24 hours at

temperatures of about 20-8d'c. Removal of the solvent leaves the



subj ect conpounds 3 can al so be prepareg-according to the follow ng general
p-rou‘ e: MH [err] [err] [err] - 10 -
8f\n) Wis a group which when treated W|th an al kal i metal hydroxide (M=,
l'ithium potassiun), in the presence "of a suitable-solvent, is

oL 2V e ALY 4. o UG, Ry, LMt oBurt Sy 12 -
4, 039 errif tad oxncanvensipro o 8usiH idsac fdrdditiopl saltgnivtlicto ilsytherchl ori de or

N- et hyle 2odpanh §Ley “?}‘C%é)roﬁiec%f ‘E@tgu?rgigﬁ% t%f%h?ﬁﬁf\!og&?gﬂcat e 10 with the

Ikylatln Speci-es nvent ona g group such as

hal o (ﬁeéhremssw%mgosb w#ssycmanoalwsm oxIf desindde phesmmémﬂ a
sui tablg14 Nt the vo%nt:onﬁ&eadéo g8 lae%& i £16n Saded | unds 9,
wherein Wam dino, hydrochl orid 2-pyridi Arum c or| e, can be
pr epar €8MAgN doﬁf!‘!ameﬁg"arthﬁrriﬂbzol e of forrrul a 12 in the presence of a
sui table sol vent wi t. h th| ourea of N-methyl-2(1H)-pyridine thione,

respectlveuﬁ th r]
ough we prefer to use the xanthates 6 and the chloromethyl
arylmethyl sulfides 8 (Z = thienyl) in the instant syntheses, the
* subject compounds 3 can also be prepared according tc the following
general procedure: |

HZCH-%M
)
9 10
10 + L—CHZSCKZ-Z - SR 3
.

e—



The 1-([err]-chlorophenethyl) imdazoles 12 are known conpounds and are
descri.bed i'n U.S. Patent 3,679,697. As defficted bel ow, the subject P
compounds 3 can al so be prepared by cont act i ng an imdazole of formula/1
with a hem -nercaptal of fornmula 13, in the presence of an inert sol vekg
such as nmet-hanol , ethanol, NN-dinethylfornan debenzene," tol uene and the

carbonS?EWf £ 29528 dholl VAR, ARATerBHGIL ATAES URETT BRLESTidbuyge

pref or med FhSQﬁs}l@s kU’(hhuﬂs podaB siiumgt, hiix i thhe, peartinaen ofetéhouitthbler an al kal i

met al hydrgoquﬁychsa@] éé?/i.lh“ﬁ'} W?b%@”% tﬁ‘%\%e&ﬁr Hﬁgaﬁain%tﬂf té%fé)‘r&gact ed

wth [err] re erably 1n_the sane
the subje (f@ﬁdgxaﬁm leTHeam Bfi anee pE alea gEouRs dﬁécb}sﬁﬁaﬂédi By E&Ténts

procedure 4003@ 4030 bAE, 4 *d39Fsﬁ7cheF &t bR a Ffrdly udiNas S exarple, 54,
(1949)] MhICB es%uartﬁl % onsi sts of treatlng a chl of onet yl sufflde such
as 8, with 3OPR Ry

ate at Iom/t t . Several of the
. chl oronet hyl aryl nethyl sulfides 8 (Z = a e described in the prior
~art. Those which are not previously desc | e prepared by
wel | - establ i shed techni ques. For exanpl a tan with the formula
HSCH2- Z, ios Nﬂmamgd—mwuh1dwdnngehhnhuer|de a d fornmal dehyde to afford 8, or
t he proceduré of Goral ski and Burk [J. m, 42, 3094 (1977)] can be
utilized, in which a mxture of the nmerc [err]-Z, in

ergDchIoronethane is stirred mnth powdered ﬁ f@slun1hydrOX|de and a phase
transfer .

Treatment of the metal thiolate 10 with the alkylating species 11,

' g@'where1n L is a cqyent1ona1 leaving group suCh as halo (preferab]y
chloro) mesyloxy or tosyloxy, in the presence of a suitable inert
solvent, affords the products 3. The starting compounds 9, wherein W

"= amidino hydrochloride or N-methyl 2-pyridinium chloride, can be
prepared by contacting an imidazole of formula 12 in the presence ofé
suitable solvent with thiourea of N-metny]—Z(lH)-pyr1d1ne thione,
respectively.




fo a 3 were evaluated together with the prior art. conpound of fornula 2

i n ndi da al bi cans induced vagi nal infection in nice and a Trlchophyton -
-qui nekeanum i nduced skin infection in guinea pigs. Sabouragdfbroth mgs

i nocul at ed th ndlda i.cans. anq t he |noculun1|ncubate or two. days at _
28 Co W( ahllér)oﬁ'ﬁl;daz(?f s ohd are knowe ¢ampguBdFiand Are ghi ng ~F

bet vxeerdetBrﬂ:’kedgﬁﬁnw.SAﬁP@terf’d‘ egmi,sgmramsaawﬁdﬂeu wétdw at@e %bgéc gortion of
were treated

th | | n c n|n 108 = day. 0O
sugcﬁteaﬁ‘?@?)%@{)‘ﬁni 3 ﬂtf %%‘Eerda oqo’ﬁéﬁim ént m@ezahw bépe®daand four
days af112emtmfaebem0-mer&'hmt&1esf ommunms, WA gheS ppasentadof Nanl Ynemy boxy et hyl

oy 0 GR3HEM e hefhadde BHBRET o e et kppratite chrirenen-aay 7 O

vagi naltoduenentaed vche ﬂake,n doptainimgnagl &sid bl iagdagdntealien a@nsedit@ agar

pl at e n A of chlor- anphenicol. The plate was incubated
for tV\%?d 6’1‘.&%5 gTerrPHRgéa?bl e cell count was made and graded by the

fol |l owi ng scores Scor e No. of Col onies 4

>3200 3 - 12 + HSCH,SCH4083+——53260~2>3 - - 321 -

1000 1 . - 01- 320 0 : : . 0-

100 13 A | _

.ca%§§§at to afford 8 after workup. IR A najorlfy of the compounds of

Alternatively, the alkali metal salt of 13 can be preformed with bases
such as sodium ethox1de, sodium methoxide or an alkali metal hydride
such as sod1um hydr1de and the preformed salt of 13 contacted with 12,
preferably in the same solvent in which 1t was formed, to yield the
subJect compounds 3. The hem1-mercaptals 13 are prepared by the
procedure of H. Bdhme, H. Flscher and R. Frank [Ann. Chem., 563, 54,
(1949)] which essent1a11y consists of treating a chloromethyl sulfide,
such as 8,with potass1um su]fhydrate at low temperature.

Several of the chloromethyl arylmethyl sulfides 8 (Z th1eny1)
are described in the prior art. Those which are not previously
~ described can be prepared by well-sstablished techniques. For
example, a mercaptan with the formula HSCHZ;Z, is treated with
hydrogen chloride and formaldehyde to afford 8, or the procedure of
~Goralski and Burk [J. Org. Chem., 42, 3094 (1977)] can be utilized, in
- which a mixture of the mercaptan,'HSCHz—Z, in bromochloromethane is
stirred with powdered potassium hydroxide and a phase transfer
catalyst to afford 8 after workup.
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A compound with a nmean score of 1.5 or '322 was considered to be actiye._
(untreat ed- control® animals generally sho a score of >3). - 13- e
gyi nea Ri g skin infection test, Tri cophyt on qui nekeanum was cul ture@
a. YGP agar slant at [err] for 10 days. Spores were collected fromth
nycelial mat and suspended in Sabouraud broth containing 2% of Tween 80.
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CFU . The f&@@foncc?maeawfgsconﬁuaaﬂaw toipoth biak - 'iTthu%Qed)fmIQﬁ' Ofidigh ene
gl ycol 400 and 4000, and he oi nt nent vvasa%/tp% &d)to tThe 1T ntected
8l

area on d@lbicans and the ‘E%UWWS‘W@téQJWnE%P Savg s oF ¥R Ys
follows: Rak@er MEhoupls BF YFdiaBo Fivectamdlen®iod Mb'tgmirfgl Bétweenals21

th d whi t th fl I
ane whi i Y SR eaTES S S el RS A o Lol Qo8 (b Tan o Bhe (33T, 500
consi der ectuagénsfmn tontdiaingll @Uls'b’mblcm dayh@. aihe fmicgaversctireated of the
t est nd |s re rt v , r
concent 1 arudRubnAoRg PhonthrO. 5,86 0 As hp i pitkcble  Byietontly BBp A Saff 10
EC50 was CFcﬂueuﬂaysedfberr t1lneeoetdnod ﬁfe ltest tcompoundss wére sBspendedein 19,
Statisti Calarm)?%é/thyrl] L RLISLOI Y0 Idd R 6" The MULpERY I RS NhstR RIS

N~ intravaginally from day O (four hours after infection) to day 4 (5
applitations). - On day 7, vaginal exudate was taken by a thin glass
rod and streaked on a YGP agar plate containing 100 mcg/ml of chlor-
amphenicol. The p]afe was incubated for two days at 28°C. Viable
cell count was made and graded by the following scores:

Score N No. of Colonies
4 ' »3200
3 1001 ~ 3200
2 321 ~ 1000
1 101 ~ 320
. . 0 0~ 100
U _

A compound with a mean score of 1.5 or less was considered to be
active (untreated control animals generally showed a score of >3).



' 345 349, Wley Press, New York, 1965) Table-11 shows the in vitro
' pacterial activity (in MC s), %%e conpounds described i‘n Table.l,

Myai nst sone gram positive o: ganlsns ~Jerr] [err] [err] [err] [err] .
Z 11 MC (ug/m)[err] Streptococcus ;
' St.-hylococcus aureus Cpd pneunoni ae yo? : faecalis -
Strain A Insktheaigyipea. mm%ﬁnn iofeghioghtest Ncngyton quinekeagym | e
gz was cultuﬁ%d5on a.YGP aéé% slant at 28 ¢)€6r310 days. %g@Ses were . 623
>

4 collected from the mycey}§% mat and susqgnged in Sabgyrﬁgﬁegoﬂﬁh ae and S.
pyogengnteghtnd @Y 6fl werO%J\IUGromt oBrPinfale dgijlﬂiehum weigiingwher eas S.

faeca'tlaestwegrcll 4%0-%86eg”%ve%%séf%@ea’c dt:la’ster 'o?n{esEE compound The
flanks of the anxmals were dep11ated and 1n3ured with sandpaper. The.
1nJured area was inoculated and rubbed with a glass rod on day 0 with
0.2 ml of the spore suspension containing 108 CFU/ml. The test
compound was combined with a 1:1 mixture of polyethylene glycol 400
and 4000, and 0.3 m)l of the ointment was appl1ed to the infected area
on day 1, 3 and 5. Lesions were examlned_on day 7 and scored as
follows: O, normal; 1, erythema; 2, erythema with whitish area; 3,
erythema and numerous whitish areas; 4, erythema with confluent
-scaling and whitish patches. A compound showihg a mean score of 1.5
or less was considered active. ' '

In the following Table I the antifungal activity of the test
compound is reoorted‘as the ECSO value, which is the percentage drug
concentration giving 50% of the score of untreated control animals. -
The Ec50 was calculated by the method of least squares (K. Brounlee:
Statistical Theory and Methodology in Science and Engineering, pages
345-349, Wiley Press, New York, 1965). Table Il shows the in vitro
antibacterial activity (in MIC's), of the compounds described in Table
I, as against some gram-positive oiganisms.

-



-16- The follow ng exanples are only illustrative of certain preferred
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structures of which as disclosed hereln are supported by satlsfactory
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.“toncentrated and the residue crystallized fromacetone to afford the title
-conpo, (2.26 g), np 116-118. Anals~ Calc'd for [err]. :[err]’ .29, 16,
N, 5. %} , 19.78. Found: C, 42.07; H 3.28; Cd, 29.76; N, 5. 90 S
*20. 25 -17- Exanple 2 Repetition of the generaJ procedure of' Exanple 1,
except that the chloromethyl 5-chloro-2-thienyl methyl sulfide utilized
‘therein was replaced by chl or oret hjABLE- Thl or o- 3- thlenylnethyl sulfide, with
the optional use of the indicated salt-Tormng acid, gave 1-E2-(2-Chloro-3- -
t hi enyl net hyl t hi onet hyl t hi 0) - 2- (2, 4- dlchlorophenyl)ethyl]-lH-|nldazole
hydrogen oxal ate (Table 1, Conp@ﬂn@%ynijéh) nmp 107-108'. Anal. Calc'd for

[err] C, 42.26;H , 19.70; N, 5.1I9;°S, I7.8Z. Found.

_42.53; H 3. 15; Streptmeodﬁns N, 5.40; IS, -17. 30. ExaSpidphylo€ddcusoaerdns

ylna hyl Sulf ildes (Conpofinds of. Strurture 8, Z|= threnyl)y Cnhroronethyl

h

&i qr pngumdniiaery| peagepessul f i feecaidschy orsdmaim\A |2- SttainoB 3]t Isiteaya reet hy!
si¥Psi de were svntlhesi zed actording to the general jprocedure ¢f Goral ski}and

Hurk [|J. C)g. Chegm , 42, 3094 (1977)] -
~13h 6 32 2 0.5 16 - 0.5
3 63 | 63 - +32 S 63 63
2 63 63 a4 10.25 16 0.5. ~

a. 3. pneumoniae and S. pyogenes wé?e_tesied in 50% Nutrient
- Broth + 5% human serum, whereas S. faecalis and S. Aureus
were tested in Nutrient Broth.

—



mhrch is exenplified for the preparation o& chl or omet hyl 2-chl or o- 3-
t hi enyl met hyl sulfide as follows. Benzyl tT pethylannnnlun1bronide (100 ;
was added to a stirred mxture of 2-chloro-3-thienyl nethyl mercaptan (
g, Q.001 nole) .and powdered 8596pota33|un1hyerX|de (0.66g, 0.01 nole) I
br omochl oromet hane (45 nml) at [err] and under a nitrogen atnosphere. Upon
qddi tion of theThehfsElowiagsdxampled argsonbn idkedtrative of eeettiadin prefiereed
f;“ r1ing Wagnddy ‘éh{‘é’eoqf ftRé afnt%'i’ﬁro%ﬁa?ocogﬁguﬁ&eo i‘f{w ik Ht rgfeed to
ryness on-a ro evapor ar efmeen di et hyl
et her and sbt‘tu:mae%rof whec@talsedesmosa?ehemae W@sﬁ@@@ﬁede@;}slsﬁéﬂ yfagtoeny col d
dilute aqueeﬁ%raedawps‘»g &P'ﬂﬁbﬁﬁi@?éiorﬂdﬁéebﬁ rghd ArshSerFUy'eSdhcﬂ‘é% [err].
t he chl or gnet

Renoval of et her t he | or o- 3-t hi enyl net sul fide
(2.15 g) asndrinotthe appepdedvsed ajnge aého@wntarartdher@nqmaﬂs cﬁfesP.\épVe‘ght 18-

The 2- chypTéss3othdreisk Midicht 6@ ¢amparatupberarodipt e, nerdlad 1t Pig tang above
synt hesi s mas prepared as follows. A solution of 2-chloro- 3- thlenylnethyl

br oni de (5b8H! g BDUE§4aﬁ%H%W°Qﬁ§@FHrourea (1.94 g, 0.0254 nole) in 95%
ethanol (12 ml) was heated -under reflux for 4 hours and concentrated to
| eave t.he crystalline isothiouroniumsalt. The salt was suspended in water
(20 m) cogégﬂﬂﬁnb sodi um hydroxi de (1.52 g, 0.038 nole) and the m xture
war med for 2-hours on a steam bath. The cool ed m xture was acidified with

N HC1 (7 | h
\?Bﬁﬁgd \(M t hrri ) nEZE&-rCﬁ%r%q-ZwtﬁP ejyl'lr%émyltﬁ%orrleethywheweit QE( Ze %e-d'l éwtlro?'gz- was
phquﬁ)et;yl]-1H-1m1dazole hydrochlor1de (Table I, Compound No. 3i).

“To a stirred solution of sodium hydroxide (2.0 g, 0.05 mo]e) in
ethanol (150 m1) at 25° under a blanket nitrogen, was added 1-[2-(2,4-
dichlorophenyl)-2-(ethoxythiocarbonylthio)ethyl]-1H-imidazole hydrogen
oxalate (4.51 g, 0.01 mole). After stirring at 25° for 0.75 hour a
solution of chloromethyl 5—ch16ro-2-thieny1methy1 sulfide (2.13 g,
0.01 mole) in ethanol (4 ml) was added. The mixture was stirred for
2.5 hours at ambient temperatures'and then was concentrated to dryness.
The residue was partitioned between methylene chTOride and dilute
aqueous potassium carbonate. The CH,Cl, was dried over MgSO,
and concentrated to leave 4.5 g of the crude free base of the title
compound as a viscous 0il. The oil was chromatographed ca silicic
acid (50 g), eluting first with CH,C1, to remove the faster moving
impurities and then with CHZCIZ-acetone (4:1) to afford 2. 95 g of

¢+ pure free base. A so1uton of the base in n-propanol was treated with
1.2 ml of §§_hydroch1or1c acid. The resulting solution was
concentrated and the residue crystallized from acetone to afford the
" title compound (2.26 g), mp 116-118°.

_ Anal. Calc'd for Cy7H.5C13N,S5.HC1: €, 41.98; H, 3.32;
€1, 29.16; N, 5.76; S, 19.78.

- Found: C, 42.07; H, 3.28; C1, 29.76;
N, 5.90; S, 20.25.
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'EXamble 3

#al cuth
RE&?,{GR sk9n70$oNJ(5 19; s, 17. 82.

Found: C, 42.53; H, 3.15; C1,
19.19; N, 5.40; S, 17.30.

Ch]oromethyl Agylmethyl Sulfides (Compounds of Structure 8

' ls= th1enx12

cA,

Chloromethyl 5-chloro-2-th1enylmethy1 su1f1de and chlorometby]
2-chloro-3-thienylmethyl sulfwde were synthesized accorqu to the
general procedure of Goralski and Burk [J._Org. Chem., 42, 2094 (1977)]
which is exempl1f1ed for the preparat1on of chloromethyi 2-chloro-3-
thienylmethyl sulfide as follows. Benzy‘tr1ethy1ammon1um bremide (100
mg) was added to a stirred mixture of 2-chloro-3-thienylmethyl

" mercaptan (1. 65 g, 0.001 mole) and pOwdered'8525potassium hydroxide

(0.66g, 0.0l mole) in bromochloromethane (45 m1) at 25° and under a
nitrogen atmosphere. Upon ‘addition of the phase transfer catalyst an
exothermic reaction started. St1rr1ng was continued for 1 hour at 50°
and the mixture concentrated to dryness on a rotafy evaporetor. The

~ residue was partitioned between diethyl ether and cold water. The

ethereal layer was washed successively with cold dilute aqueous sodium
carbonate, Hzo and brine and then dried_bver Na2504. Removal of

the ether left the chloromethyl 2-chloro-3-thienylmethyl sulfide (2.15
g) as an oil, which was pure enough for the alkylation step.

4

d dried ([err]). Renoval of th&-ether left 3.7 g of the mercaptan,
i4n}of which was distilled in a Kugelrohr apparatus to provide the
' sanple, bp 126-128* (15 mm) as adcolorless'oil. Anal. Calc'd

C, 36.46; H 3.06; d, 21.53; S, 38.94..-Found: C, 35.95; H,

&aﬂig’ﬁg‘ 28, S, 38. 73. The anti microbi al conpounds of this .invention
ngal. and. antibacterial activity against a w de varlety of

ener al ,

»
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vasel tne, petrol atum and other cream bases; for liquid formulations th
may be fentioned, for exanple, water, oils of vegetable origin and | ow
boi ['i ng sol vent,s such as I sopr opanol , hydr ogenat ed napht hal enes and t he
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rel ief or (1 g¥ent honsphol U7 sacthd i xEOK Wainfdt 18} 1 HoliPdlala St the

active cortpoun I's 1nvention exhibit anti-. al - and antlbacterlal
activity 8eth. a Thedeoglgdgniigure orasedcidifiigd, withe 6l HEC {7 vl JagBdint may vary.

For exa”p'eﬁtréd’ceﬁomﬂﬁ'd'té@ﬁﬂ“b@ﬁéronsTﬁé‘%ﬁ\@%‘ﬂ e%ﬁaé&w&?%&sh@d h/itht 0 about
10% of the total pharnaceut]c formul ation while i t he ormJIatlonsthe
z Sr ﬁ &fﬁharinﬂc@ﬁt

anount mayabE ARdudried 4N Remava bl Ehefther
Ferl it at Qeiﬁﬁt:“*;{?a"tﬁﬁﬁ“ AR Ay Nt i aé'?ﬁ""“‘@ g
: ili | i yni i
i ngr/edl entQ RANIARSthe éﬂa.béf"&ﬁi 38 158#%’@?%6@{!&%5 cat)?ﬂelieéét i ons,
t he subj egfiigonpounds and conpositions nay be adm ni stered to human and
ani mal s by conventional nethods, e.g. topically, orally, parenterally and
the Iike. "Topical" '
: Anal. Calc'd for CSHSC'ISZ: C, 36.46; H, 3.06; Cl1, 21.53; S,

38.94.

fo"rrrul ations there may be nentioned, for gganple, polyalkylene glycol s@,}
=)

Found: C, 35.95; H, 3.04; C1, 21.28; S, 38.73.

The antimicrobial conipounds of this invention exhibit antifungal
and antibacterial activity against a wide variety of human and animal
'pathoge'ns and are accordingly useful not.only in pharmaceutical
applications but also in agricultural, industrial, household and other.

v, - applications in which such activity is required. In general,
antimicrobial compositions may contain such éompounds in any =~ =~
concentrations, i.e. from about 0.1% to about 99.9% in a suitable or
conventional carrier adapted for the intended use. For example, from
about 107, to about 90% concentrates may be supplied for dilution by
the user to concentrations generally ranging from about 0.1% to 10%.

In pharmaceutical formulations, compositions may be solid,
semi-solid or liquid in form such as tablets, capsu_‘les, powders,
suppositories, ‘liquid so"lutiohs-, suspensions, creams, lotions, gels,
ointments and the like. 'Pharmaceutic'aﬂy acceptable non-toxic -



a i'stration includes intranmuscular as well as subcutaneous and - -20-
i enous injection. Intravenous |nject|on of im dazole derivatives for .
.certain system c conditions has been denonstrated to be effective (see for
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upon t hydregenated napbthalangsdend thabj tke. bﬁmm@harme@mcahe type of
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i nvol ve cour se ndi ng practitioner. In
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1 and 100 / ref er abl t ween abou and 50 I,
. g/ kg ggggr%e,p merjé,twﬁiﬁ stgmh aPents, Xsr? ying agents, salts ~
for the adjustment of osmotic pressure,and buffers. The compositions
may also contain other therapeutically active materials.

adE%nlstratlon i ncl udes intravagi nal appmli cation while parenteral

The pharmaceutical compositions of this invention typically com-
prise a pharmaceutically acceptable, non-toxic cakriér in combination
with one or more compounds represented by formula 3 in an amount
-effective for relief or prevention of the specific condition being
treated. Since the active compounds of this invention exhibit anti-
fungal- and antibacterial activity over a wide range of concentration,
the effective amount may vary. For example, in topica]-formulations
the amount may be about 0.1% to about 10% of the total pharmaceutical
formulation while in other formulations the amount may be about 5 to L
95% or more.- Preferably the pharmaceutical compositions of this
invention are formulated in unit dosage form to facilitate
administration (unit dosage being the amount of active ingredients
administered on one occasion).

In pharmaceutica! applications, the subject compounds and
compositions may be administered to human and animals by conventional
methods, e.g. topically, orally, parenterally and the like. "Topical®
administration includes intravaginal application while parenteral
administration includes intramuscular as well as subcutaneous and

..



preferably distributed over several applicgtions (e.g., in 3 individual N
doses). i.n order-to-achieve effective resulTs. For localized (e.g., topi .
adei ni st¥ation, however, proportionately less of the active ingredient i§
required. In agricultural applications, the subject conpounds may be '
applied directly to plants (e.g., seeds, foliage) or to soil. For -exanple,
chrrpounds mtnawenw%geaectiw@ntIrﬁmammb‘emmtnea qfo inidare1g derivatives
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\f/ smearing, coating, impregnating and the like.

The exact regimen for pharmaceutical administration of the
compounds and compositions disclosed herein will necessarily be
dependent upon the needs of the individual subject being treated, the
type of .treatment, e.g., whether preventative or curative, the type of
organism involved and, of course, the judgment of the attending
practitioner. Iﬁ general, for systemic (e.g., oral or parenteral)
administration it is expedient to administer the active ingredient in
amounts. of between about 1 and 100 mg/kg body weight per day
(prefefab]y-between'about 5 and 50 mg/kg body weight per day)
preferably distributed over several applications (e.g., in 3

o individual doses) in order to achieve effective results. For
localized (e.g., topical) administration, however, proportionately
less of the active ingredient is required.

In agricultural applications, the subject compounds may be
applied directly to plants (e.g., seeds, foliage) or to soil. For
example, compounds of the present invention may be applied to seeds
alone or in adm1xture with a powdered solid carrier. Typical powdered

_carriers are the various mineral silicates, e.g., mica, talc,
pyrophyllite, and clays. The subject compounds may also be applied to



rdustrial applications, the subject conpounds may be used to control
j a and fungi by contacting tkm?hathogens with the compounds in any
manner. Materials capable of supporting bacteria and fungi may be
ted by contacting, mxing or inpregnating these materials with the
subj ect conpounds. In order to increase their effect, the subject.
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3 tRLEFedt Wohfindd bR 8 aBpPied 85" dn aqueous spray opticnally
containing é'surfacé-attive"dispersiﬁg agent and a howdered solid
carrier. As a foliage treatment, the subject compounds can be applied
to growing plants as an aqueous spray which contains a surface-active
dispersing agent with or without a powdered solid carrier and
hydrocarbon solvents.

In 1ndustri§1 applications, thefsubject compounds may be used to
control bacteria and fungi by contacting the ﬁathogens with the
compounds in any known manner. Materials capable of supporting
bacteria and fungi may be protected by contacting, mixing'or-'
impregnating these materials with the subject compounds. In ordér to
increase their effect, the subject compounds may be combined with
other pesticidal 6ontro1 agents such as fungicides, bactericides,
insecticides, miticides and the like. A particu1arly important
industrial/agricultural use for the subject compounds of the present
invention is as a food preservativé'against bacteria and fungi which
cause deterioration and spoilage of foods.

- This invention has been disclosed with respeﬁt to certain
preferred embodiments, but it also includes modifications and
variations falling within the ambit of the appended claims,



3 .
wherein [err] is hydrogen, halogen, (lower) alkyl or trifluoronmethyl. * C
L M S, *» -23-72.  The conpound of ck4m 1 wherein the antinicrobi al
aci d'addition salt is the hydrochloride, hydrobronide, hydroiodide, *
nitrate,. sulfate, phosphate, fumarate, oxal ate, naleate, acetate,
pyruvate, citrate, tartrate, nethanesul fonate, ethanesulfonate,
R-t ol uenesul fonat e, hydroxyet hanesul fonate, sul famate, malate, succinale,
ascorbate, levuli hﬁ' propi onate, glycol ate, benzoate, mandel ate,
salicyl ate, Iactgigri%-aninQSalicylate, 2- phenoxy benzoate, 2-acetoxy

.benzoate or 1, 4-naphthal ene disulfonate salt. 3. The dextrorotatory
optical isoner of the conpound of the fornmula 3 or antimcrobial acid
addition salt thereof, as clained inclaiml or 2. 4. The | evorotatory

optical isoner of the conpound of the fornmufa 3 or antinmicrobial acid
addition salt tRere drld@bfeethd Rofhiaml or 2. 5. The conpound of the
formula 3 or an?fni?iggﬁg?-acid cr additiorr salt thereof, as clainmed in
claim1,/wherein one of the R or R2 substituents is chloro and the other

is chloro or hydrogen, and sy hydrogen, fluoro, chlord, (lower) alkyl or
trifluoronethyl. 6. The ¢ ougd of the formula 3 or antimcrobial acid
addition salt thereof, as cljai med\in clraim1,2,2 or 4 wherein one of the R
or R substituents is chloro as e other is chlor-o or hydrogen,

g l

HZCHSCHZSCHZ-Z
Rl
R2
3
includfng the antimicrobialfacid addition salts thereof, wherein rl
o “and R? are independently hydroger or halogen ard Z is a 2 or 3
N

thienyl moiety of formula 5,

U

3

wherein R3 is hydrogen, halogen, (lower) alkyl or trifluoromethyl.

— .
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}-qrr] IS hydfogen, chloro, or (lowen) alkyl. 7. The conpound of the
3 or antimcrobial acid addltlon salt thereof, as clained in clLaim
5 or 4 wherein [err] is chloro, R is hydrogen or chloro and Z is ®
2.¢ch oro-3-thienyl. 8. The conpound of the fornula 3. or antinicrobial

acid additign salt thereof, as clai in claimail,?2 wherein-[err] —
and [err] arfe chm?rﬁmgﬁﬂi‘"ﬂ cga&ﬁlger“g‘eﬁ"’(% ﬁy?“t‘"“c"'@i‘;‘lQaC’ The conpound\ ¢

0}‘ theiﬁﬁmhasﬂt()ﬁsatﬁd Myarednlakide, hyaestiromode saytiréfyigef, as claimed in
claim

d
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phar maceuti ca rg acc e carrie onp05| |n113 for
toplca -acetoxy enzoate or 1, 4—naphthalene disulfonate salt.

3. The dextrorotatory optical isomer of the compound of the
~ formula 3 or antimicrobial acid addition salt thereof, as claimed in .
er, claim 1 or 2. _ ' , o . - N\

4, The ievorotatory optical isomer of the compound of the
~ formula 3 or antimicrobial acid addition salt thereof, as claimed in
ce claim 1 or 2.

5. The compound of the formula 3 or ant1m1crogga1 acid
cs addition salt thereof, as claimed in claim ll[where1n one of the R
or R2 substituents is chloro and the other is chloro or hydrogen,
and'R3:is hydrogen, fluoro, chloro, (lower) alkyl or trifluoromethyl.

6. The compound of the formula 3or aq}1§1crob1al acid. . -
¢« addition salt thereof, as claimed in claim lﬂ(where1n one of the R e
or R? substituents is chloro and the other is chlcro or hydroggn,
and R3 is hydrogen, chloro, or (lower) alkyl.

7. The compound of the formula 3or ant1m1 robia] acid

2

3
¢4 addition salt thereof, as claimed in claim l,zwherexn R™ is chloro,

R1 is hydrogen or chloro and Z is 2-chloro-3-thienyl.
8. The compound of the formula 3 or ant1m1crob1a1 acid

2 3 o4,
¢s addition salt thereof, as c1a1med in cla1m lt(where1n Rl and R2
are chloro and Z is 5-chloro-2-th1enyl

R

e



admi ni stration wherein the compound or acid addition salt is present in an

arount ranging 'from about 0.1-te .about 10 wei ght percent. 15. A et hgt—f
inhibiting the growth of fungi or bacteria conprising applying to plapLy/|oy
seeds or to an.inanimate host object containing, carrying or subject é§§§7
_attack by f.ungi or bacteria an antimicrobially effective amount of a
tonpound (or acid addition salt) as defingdggn.any of claims 1 to 11. 16.

A compound of gl 50l At 4 Rd p8bSee] BY goRigtedng o)
claimed in claigcid aldiwicid saltlierthered, sas detaipedndnocladnt 1,5 Zs
br oduced by & pPobEathe LREGH KL iFHE K ek, FBLOPraBiRoRE 1 or 5. 18 A
“conposi tion as érebhhera-3-thiienylbs 13, or 14 wherein the said conpound or
salt is as claifgd i n§lridRalllate satt of thd! compound of claim 9.
11. The hydrochloride salt of the compound of claim
3. | | _ .
12. A composition useful for inhibiting the growth
of fungi or bacteria comprising an antimicrobially
effective amount of a compound .or acid addition salt
as defined in any preceding claim in admixture with a
suitable carrier. ' :
13. A composition of claim 12 for pharmaqeutical'
use wherein the carrier is a pharmaceutically
acceptable carrier.
14. A composition of claim 13 for topical
administration wherein the compound or acid addition
salt is present in an amount ranging from about 0.1
‘to about 10 weight percent.
15. A method of inhibiting the growth of fungi or
bacteria comprising applying to plants or seeds or to
an inanimate host object containing, carrying or '
K«/ | subject to attack by fungi or bacteria an
' antimicrobially effective amount of a compound (or
acid addition salt) as defined. in any of claims 1 to
11, - R
16. A compound or salt as claimed in claim 1,
produced by a procedure sdbstantially as described in
Example 1 or 2. '
17. A composition as claimed in claim 12, 13 or 14,
wherein the said compound or salt is as claimed in
claim 16. )

I

| ) ) R L



ce

e

cr

- 25 -
,71 v - . . . )
oy A compound or salt as claimed in claim 1, produced
by a procedure substantially as desecribed in Example 1 or

*94 A composition as claimed in claimy 13, /14, es—35o

wherein the said compound or salt is as claimed in claim $#8¢
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