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“I*hl s invention relates to novel conpounds having antim crobial activity,
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analogs would have been ewpected to be much less expensive to synthesize, it was also expected
that the bromopropargyl analogs would have been much less active as microbicides.
There is always a need to find new antimicrobial compounds which are less expensive and
yet as effective as corresponding known compounds. The present invention provides in one
aspect compounds having the formula:
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wherein either:

a) R is {C)-Cyg)alkyl, and R! and R2 are joined to form a morpholine, pyrrolidine, or

piperidine ring with the N; or

b) R is (C|1-Cig)atkyl and R! and R2 are each independently (Cy-Cy)alkyl; or

¢} R and R? are the same and are (Cs.C1) alkyl, and R is (C1-C1g) alkyl;

and X~ is an anion.

When R, R! and R? are alkyl, the atkyl groups may be straight or branched. X is preferably
a chlorine, bromine, iodine, phosphate, acetate, benzoate, citrate, tartrate, alkyl- or aryl-sulfonate,
or alkylsulfate anion,

Further aspects of the invention comprise the use of such compounds to control microbes,
and compositions comprising such compounds which are useful in the field of antimicrobial
compositions. The invention also encompasses a method of inhibiting the growth of microbial
organisms, comprising introducing a microbicidally effective amount of a compound or
composition as defined above onto, into, or at & locus subject or susceptible to microbial attack.
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formula (1V), in the presence of a solvent at a tenperature between 20 to
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Examples of compounds of formula (III) are N-tetradecyl pyrrolidine, N-tetradecyl
piperidine, N-tetradecyl morpholine, trioctylamine, dimethy! dodecyl amine, etc. These tertiary
amines are either commercially available or can be prepared by following methods in the
literature,

Examples for formula (IV) are bromopropargy! benzenesulfonate, bromopropargyl
methanesuifonate, bromopropargyl bromide, and bromopropargyl iodide.

Examples of solvents are acetone, methylene chioride, water, alcohol, acetonitrile, ether,
and tetrahydrofuran,

Compounds of formula (IV) may be prepared, for example, by the reaction of
bromopropargyl alcohol with sulfonyl chloride (VI) to form a bromopropargy! alkyl or aryl
sulfonate (V), which is a species of the generic formula (IV), as depicted below, wherein R} may
be alkyl (C1-Cyg); phenyl; or phenyl substituted with Cl, Br, NOy, CN, or lower alkyt:

% Q
R-$C . H_ N R -
o) Solvent o
(V1) (VI . v

When X is Br in 2 compound of the formula (IV), such a compound can be prepared by
the reaction of (V) with NaBr or KBr in acetone as depicted as below wherein (VIII) is a species
of the generic formula (IV):
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EX LE

1. Preparation of Bromopropargyl Aleohel (VID)

To a solution of 28 g (0.5 mole) propargyl alcohol in 200 ml water were added
subsequently solid NaOH (30g, 0.75 mole) and 51.5 g (0.5 mole) NaBr. The mixture was cooled
to 0 to -10° C and one equivalent of 5.35% NaOCl solution was added dropwise over 2 3 hour
period. The reaction mixture was stirred at 0-5°C for 6 hrs. While the solution was still cool, it
was acidified with conc. HCl. The mixture was extracted 5 times with methylene chloride and
washed with water, dilute NaHSOs solution, water and brine, and then dried over magnesium
sulfate, filtered, and concentrated to give bromoprapargyl aleohol (VII).

2. Synthesis of Bromooropargyl p-Toluenesulfonate
Ina 100 ml 3-necked round bottom flask, equipped with a magnetic stirrer, nitrogen inlet,

thermometer, addition funnel, and ice bath, were placed bromopropargyl alcohel (5 g, 0.037
mole) and tetrahydrofuran ([0 ml). A cold solution of NaOH (2.2 g, 0.55 mole) in water (10 ml)
was added. To the above stirred mixture a solution of p-toluenesufonyl chloride (7.06 g, 0.037
mole) i tetrahydrofiran (10 ml) was slowly added. The reaction mixture was stirred at 0-5°C for
4 hrs. The reaction wixture was then poured into ice water and the resultant white precipitate
was collected by suction-filtration and washed with water. Afer drying in air, an off-white solid
was obtained yielding 9.9 g (92.5% yield) m.p. = 43-46°C. An NMR (CDCl3) spectrum indicated
the desired compound (V, R® = p-tolyl). This compound was used in the next example without
farther purification.

3. nthest 4- opropargyi-4-tetradecyl-morpholinium p-toluenesulfonate
{Compound 3)

To a stirred solution of 4-tetradecyl morpholine (1.5 g, 0.0053 mole) in acetone (16 mi) at
room temperature was added bromopropargyl p-toluenesulfonate (1.5 g, 0.0053 mole). The
mixture was stirred at room temperature for 3 days. Hexane (50 ml) was added and the resultant
white precipitate was collected by suction-filtration and washed with hexane affording 1.8 g (60%



',The foll ow ng exanples set forth a few enbodi nents of the invention. All
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Preparation of Compounds of the [nvention

The following compounds were prepared and designated compounds | to 25:

Melting Point (°Ch

1. 1-tetradecyl- 1-(3-bromopropargyl-prrrelidinium J-methyibenzenesulfonate 75-80

2. 1-letradecyl- «(3-bromopropargyl}-morpholinium benzenesulfonate [11-114

3. L-tetradecyl-1-{3-bromopropargyl)-morpholinium d-methylbenzenesuifonate 134-436

4. 1-tetradecyl-1-(3-bromopropargyl}-morpholininm methanesulfostate semi-solid
3, 1-tetradecyl-1-(3-bromepropargyl)-pyrrolidinium benzenesuifonate 92-98

6. 1-tetradecyl-1-{3-bromopropargyl)-piperidininm methanesuifonate semissolid
7. i-ctradeeyl-1-(3-bromopropargyh}-morpholinium n-butancsulfonate 102-107

8. 1-tetradecyi~1~(3-bromopropargyl)-prrrolidinium n-bulanesuifonaie semi-solid
9. l-tetradecyi-1~(3-bromopropargyl)-morpholinium bromide ol

10. 1-tridecyl-1-{3-bromopropargyl)-morpholinium bromide 100-102
11. i-hexadecyl-1-(3-bromopropargyl)-morpholinium bromide 136-138
12. 1-dodecyl-1-(3bromoproparpyl-morpholinium 4-methvibenzenesulfonate 123-127
13. 1-hexadecyi-1-(3-bromopropargyl)-morpholinium methanesulfonate 93-98

14, 1-tetradocyt-1~(3-bromopropargyl)-(2-methypiperidinium 4-mellylbenzenesutfonate semi-solid
13, l-tetradecyl-1-(3-bromopropargyt)-(Z-methyl)piperidinium methancsuifonate semi-solid
16. 1-tetradecyl-1-{3-bromopropargyl)-(2-methyhpiperidinium benzencsullonate serni-solid
17. 1-totradecyl-1-(3-bromopropargy()-piperidinium benzenesulfonate 130-132
18. tricety!-(3-bromopropargyl) ammonium benzenesulfonate 51-54

19 dimethyloctyl(3-bromopropargyl) ammonium benzenesulfonate 138-141

20. tricctyl(3-bromopropargyl) ammonium 4-methylbenzencsulfonate G4-66
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6. Bigcidal Activity

Bactericidal and fungicidal evaluations of the compounds of Example 5 were carried out.

A minimum inhibitory concentration (MIC) value is obtained using & broth, two-fold serial
dilution test performed as follows: A stock solution or dispersion of the test compound, typically
at & concentration of 1%, is made in 2 5:3:2 solvent solution of acetone, methanol, and water. A
volume of the stock solution is dispensed into culture media to give an initial starting test
concentration of 500 ppm compound,

When the test is ready to be done, each vessel in the dilution series, except the first vessel,
contains an equal volume of compound free broth, The first vessel contains twice the volume of
broth with the starting concentration of test compound. One half of the broth from the first vessel
is transferred to the second vessel. After being mixed, one half the resulting volume is removed
from the second vessel and transferred to the third vessel. The entire cycle is repeated sufficiently
to give a series of concentrations amounting to 500, 250, 125, 63, 31, 16,8 and 4, 2, 1, 0.5, 0.23
ppin respectively.

Each vessel is then inoculated with a cell suspension of the appropriate test organism.
Bacteria are grown in broth, fungi ot agar slants for a time and at a temperature appropriate to the
species being tested, and algae are a mixture of green algae and blue-green bacteria grown in a
nutrient media. At the end of the growth period, in the case of bacteria, the broth is vortexed to
disperse the cells.

In the case of fungi, the spores are harvested by pipetting water onto the slant and
dislodging the spores with a sterile loop. The cell/spore suspension is standardized by controlling
incubation time, temperature, and the volume of the diluent. The suspension is then used to
inoculate the vessels containing the broth compound.

The vessels are then incubated at the appropriate temperature. After the incubation, the
vessels are examined for growth/o growth. The minimum inhibitory concentration (MIC) is
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Table 2
Biocidal MIC Results
MIC (TSB media)
Compound No. Ecol Psae Anig Rrub
1 8 >500 <4 <4
2 - 3 63 <4 <4
3 $ 250 <4 <4
4 32 500 <4 <4
5 8 500 <4 <4
6 >500 >500 <4 <4
7 16 500 <4 <4
8 <4 250 <4 <4
9 3 125 <4 <4
10 32 259 16 <4
11 16 500 <4 <4
12 63 500 16 <4
13 >500 500 16 32
14 <4 125 <4 <4
15 5 300 3.2 <1
16 3 500 <4 <4
17 <4 32 <4 <4
18 <4 16 1.6 1.6
19 16 250 <4 <4
20 <4 8 3.2 0.8
21 32 250 6.3 : 32

22 - 125 500 25 125
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case.of bacteria, the broth is vortexed to disperse tﬁ,@&] ji@]lﬂﬂﬂmﬁase
(e I

of fungi, the spores are harvested by?pi petting water d

di sl odgi ng the spores with a sterile Toop. The cell/spore suspensi®on®is.
standardm controlling incubation tine, tenperature, and the vol une of
the dilu . e suspension is then used to inocul ate the vessels

containing the broth conpound. The vessels are then incubated-at—-the - -
appropriate twg%wngshﬁmefdﬁﬁg&pcubation, the vessel s are exanm ned for
j B .

growt h/ no grow h. e mni I brtory concentrati ory as Replaced
defined ag the | owest concentration of conpounds that Hu mﬂ | ete
i nhi biti om™Nsf*growth of the test organism The organis

denonstrat e HlociClH,—=&FF=t§—arBrshown in the followi ng table. Table |

M coor gani used 1n the Biocides Tests Nane

G am r! AREC Abbrevi ati ons Used BACTERI A 1. Pseudonpnas
aer ugi nosa (-) X 15442 Psae 2. Escherichia coli
(-) M 11229 Ecol FUNGUS 3. Aspergilius niger

6275 Ani g 4. Rhodotoruia rubra

Rrub The results of mininmminhibitory concentration (MC) tests of
conpoundswhéreinldither:

a) R is (C1;-Cyg)alkyl, and R! and R2 are joined to form a morpholine, pyrrolidine, or
piperidine ring with the N; or
b)  Ris(Ci1-Cig)alkyl and R! and R? are each independently (C;-Cj3)alkyl; or
¢) R! and R2 are the same and are (C¢.C12) alkyl, and R is (C3-C¢) alkyl;
and X~ is an anion.

2. Compound according to claim 1 wherein X~ is a chlorine, bromine, iodine,
phosphate, acetate, benzoate, citrate, tartrate, alkyl-sulfonate or aryl-sulfonate, or alkylsulfate
anion, preferably benzene sulfonate or methane suifonate.

3. Compound according to claim } or 2 wherein R, R!, and R2 are each n-octyl.

4. Compound according to any preceding claim which is I-tetradecyl-1-(3-
bromopropargyl)-pyrroﬁdinix?m 4-methylbenzenesulfonate; |-tetradecyl-1-(3-bromopropargyl)-
morpholinium  benzemesuifonate;  1-tetradecyl-1-(3-bromopropargyl)-morpholinium 4
methylbenzenesulfonate; 1-tetradecyl-1-(3-bromopropargyl)-morpholinium methanesulfonate; 1-
tetradecyl-1-(3-bromopropargyl)-pyrrolidinium benzenesulfonate; 1-tetradecyl-1-(3-
bromopropargyl)-piperidinium methanesulfonate; 1-tetradesyl-1-(3-bromopropargyl)-
morpholinium  n-butanesulfonate; 1-tetradecyl-1-(3-bromopropargyl)-pyrrolidinium  n-
butanesulfonate; 1-tetradecyl-1-(3-bromopropargyl)-morpholinium  bromide; 1-tridecyl-1-(3-
bromopropargyl)-morpholinium  bromide;  l-hexadecyl-1-(3-bromopropargyl)-morpholinium
bromide; 1-dodecyl-1-(3-bromopropargyl)-morpholinium 4-methylbenzenesulfonate; 1-hexadecyl-
1-(3-bromopropargyl)-morpholinium methanesulfonate, 1-tetradecyl-1-(3-bromopropargyl}-(2-
methyl)piperidinium 4-methylbenzenesulfonate; 1-tetradecyl-1-(3-bromopropargyl}-(2-

methyl)piperidinium methanesulfonate; 1-tetradecyl-1-(3-bromopropargyl)-(2-
methyl)piperidinium benzenesulfonate; 1-tetradecyl-1-(3-bromopropargyl)-pipenidinium

benzenesulfonate; trioctyl-(3-bromopropargyl) ammonium benzenesulfonate; dimethyloctyl(3-
bromopropargyl) ammonium benzenesulfonate; trioctyl(3-bromopropargyl) ammonium 4-
methylbenzenesulfonate; dimethyldodecyl ammonium 4-methylbenzenesuifonate; trihexyl(3-

THIS SHEET HAS BEEN
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i nvention are shown in Table 2. Table 2 Biocidal MC Results M C TSB

d Conpound No. Ecol Psae
Rub L . 500 AR AR Hﬂll w2
_ 8 63 <4 <4 °3 8
250 <4 <4 4 32 500
<4 b:omoproﬁ?'i ammonium bemnesﬁlfcm h‘ihaql(s-br?ggop:opml) _ammoRitm 4.
;g 6 eaﬁt‘ome; tridodegﬁgoggmo ﬂ“@ﬁm‘ 4-mmmg§rozm;
250 me&hyld:ooul@-btomopmpargy!) <gmgonium &methylbasw&snlfonm, _ methyldiogyl(3-
:j 1 bromoproﬁ&g)lxg ammonium benuu?aalfomw m-nso-octﬂéQ;romaprcpttgyl) s::ﬁ@zinzms
63 benme%uqlo, or tri-iso—dccyl(sllgomopropargyl) ammgxgurféemesu&’onate. >500
500 16 32 14 <4 125
<4
o 5. ‘Miotobicidal composition egtg@nsmg 2 mczvbncxdallggﬂ'ectm amount, of 4 i ﬁciu}ld
<4 asdeﬂncdg%any pxeedmselaumngl & oarrier. <4 18 <4
16 1.6 1.6 19 16 250
<4 <
345 o1 fusethbd of lnhibitlag the 3:%?%11 of miorobial oxgmﬁma, comprising m:r@augmg 8

microbicxdally ef%eoﬁve amount of a compound or composition as dgefmed ih aty preceding 5:;::1
onto, into, or at a locus subjest or susceptible (o microbial attack.

7. Method according to claim 6 whetein the amount concentration of said compound is

from 5 to 1000 ppm.

8. Use of a compound or composition as defined in any of claims 1 t0 5 as a
microbicide.

‘ “‘ﬁiﬁiﬁ‘ M
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22 125 500 25 12.5 7 23

250 500 <50 24 500
500 - : >50 >5O 2;0 32 500
12.5 6.3 26 . 500 12.5
6.3 27 - 28 29 - - 30 -
- - 31 (conp.) 63 ABSIRACI .5 12,5
6.3 32 (conp.) 8 125 4 33
(conp.) 4 BROMOPROPARGYL QUATERNARY AWONRMZ 34 (conp.)
>500 1.6 COMPOUNDSHAVING ANTIMICROBIAL ACTEVITYCLAI MS: 1.
Conmpounds havi ng anti m cr obi aI activity having the formula: 5
[err] wherein 10 R, [err] and [err] are selected according to the
fol | owi ng: R Antimicrobial compounds are disclosed, having the formula

+

N— CHZ—CE C—Br

R/ Lz

@

X

wherein
R, R! and R2 are selected according to the following:
A. R is (Cy)-Cjg) alkyl {straight or branched), and R! and R2 are joined to form a
morpholine, pyrrolidine, or piperidine ring with the N;
B.  Ris(Cj1-Ci6) and R1 and R2 are independently selected from (C)-C3) alkyl which
in the case of C3 ¢an be branched; and
C. R! and R2 are the same and are (C¢.Cy2) alkyl, straight or branched, and R is (Cy-
Ci6) alkyl, straight or branched; and
X~ = an anion preferably selected from chlorine, bromine, iodine, phosphate, acetate,
benzoate, citrate, tartrate, alkyl- or aryl-sulfonate, and atkylsuifate.



“'. - - 'tm\L‘.\\Kl{lon 10'3"6!6
A.  Ris [err] alkyl (straight or branched), and [err] anﬂ!ll m l &" l” ,
joined to forma norpholine, pyrrolidine, or piperidine ri ek -

Ris [err] alkyl and [err] and [err] are independently selected 15
from[err] alkyl which in the case of [err]8tan beReplagenent;Steet C. [err]
and [err] are the sane and are [err] al kyl, strai gkt Mercthbd@9ched, and Ris
[err] al kyl, SGLAIMAt or branched; and X = an anion. 20 2. Conpound
according to claim1 wherein X is an anion selected fromthe group
consisting of chlorine, brom ne, iodine, phosphate, acetate, benzoate,
citrate, tartnate, Wmﬁﬂ'ﬁﬁﬂ@&tﬁﬁic?db&ﬂfdﬂiv%'h&ﬁﬁg thedoahity! sul fate. 25
3. Conmpound according to claiml or claim?2 erein Xis selected from
the group consisting of benzene sul fonate and net hane sul fonate. 4.
Compound aggor ding to any preceding Rl gi msel ected fromthe group
consisting™ of 1-tetradecyl-1-(3-bro pr.@ﬂga.wb).;gyrrol I dinium 4- 30
met hyl benzenesul fonate; 1-tetradecylyA4{3-bronopropargyl)-norpholinium
benzenesul fonate; 1-tetradecyl-1- ('?S- bfonopr opar gyl ) - nor phol i ni um 4-
met hyl benzenesul fonate; 1-tetradecyl -1-(3-bXonopropargyl ) - nor phol i ni um 9
met hanesul fonate; 1-tetradecyl -1-(3-bronopropargyl)pyrrolidinium
benzenesul fonathe; 1-tetradecyl - 1- (3- bronopropar gyl ) - pi peri di ni um

wherein

10 R, R! and R? are selected according to the following:
A.  Ris (C,C,4) alkyl (straight or branched), and R! and R? are
joined to form a morpholine, pyrrolidine, or piperidine ring
with the N;
B. Ris(C;-C,s) alkyl and R! and R? are independently selected
15 from (C;-C;) alkyl which in the case of C; can be branched;
and
C. R! and R? are the same and are (C4-Cy,) alkyl, straight or
branched, and R is (C,-C,;) alkyl, straight or branched; and
X' = an anion. |

20
2, Compound according to claim 1 wherein X is an anion selected from the
group consisting of chlorine, bromine, iodine, phosphate, acetate, benzoate, citrate,
tartrate, alkyl-sulfonate or aryl-sulfonate, and alkylsulfate.

25 3. Compound according to claim 1 or claim 2 wherein X is selected from the
group consisting of benzene sulfonate and methane sulfonate.

4, Compound according to any preceding claim selected from the group
consisting of 1-tetradecyl-1-(3-bromopropargyl)-pyrrolidinium 4-
30 methylbenzenesulfonate; 1-tetradecyl-1-(3-bromopropargyl)-morpholinium
benzenesulfonate;  1-tetradecyl-1-(3-bromopropargyl)-morpholinium  4-
methylbenzenesulfonate; 1-tetradecyl-1-(3-bromopropargyl)-morpholinium
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met hanesul fonate; 1-tet radecyl - 1- ( 3- br onopr opar gyl )
but anesul fonate; 1-tetradecyl-1-(3-bronopropargyl)- pym”m I“rmmml”m
n- but anesul fonate; 5 1-tetradecyl -1-(3-bronopropargyl)-rorpho

brom de; 1-tridecyl-1-(3- bronopropargyl) rphol [ n| u es
- hexadecyl - 1- ( 3- br omopr opar gyl ) - errphol'irQil um br omi gkeplg&gﬁgnq Sheet

W
1- dodecyl -1-(3-b h met hy| Penzenesut+
I hexaducy| - EEShRERSRPAIE iy TEREAGHRNIr b (AP RERRBRERAES MR B rO K n
1-tetradecyl ﬂexf%x?éﬁﬁ%‘ﬁﬁ?@-r 0¥tk £ 88§10Y103-Bi BRId S dP 4Py -piBeridinium

met hyl benzenesul T onat

1-tetradecyl -me(l‘&mdfopatcpar dytetrgdecybi {3 hmimepropiangylhmetpleolagunr onat e;

It et adecyl HHERHEE, SR a&éﬁ%‘l‘p@ £ hi‘w?n%&' St R aRgRasoRae;

trioctyl - (8- br-eiPRIeRPRT 43 broRiBpRoph wxﬁxﬁnattﬂonﬂwet Wirﬁfécyi-i-'ﬁs-
br onopr opar gyl ) amohi um benzenesul onat e tr| octyl (3- brom)propar gyl) 15

arrmﬁn: gm 4-bremepropaig@imorphobiniume;  bipmidejy | dob@@;iﬁcy An@dpromapropargyl)-
3
| b g, | S S ot
21 met Ey: Eenzanemyﬂ'rbmsulfonaimdedyhé:ﬂaddmyb%dﬁrquqpﬁdpaagyt@mwphohmum
me enzenesu iQ Z bro i
4~ ot hy1 bens REGAPHOIRRate: nEteRAdRcTcl - PmoRropRE ST rND BB
benzenesujg onaémyive ﬂéﬁﬁ@ﬁ%ﬂ%@ﬁ*&é&gﬁl QBﬁﬂogﬁpﬁ{ging%tkyJ%mnmmum

benzenesul f onat e and tri-1so-decy onopr
benzenesul f ormeﬁxanasﬂfomqpomrtdtradcgd-drﬁigbtmnqvmpprg&)s(ﬂ-mythylapxpemdmxmm R,

)70 il TR oo e o

amount of onqrigety3-BréiRGFVPRELYI)AC Gearirflofitind O l%iiteﬂésﬁﬂ"@ﬂat@g CdifHethyOétA(3-
into, or at a Iocus subject " to mcrobl al attack to 30 control m Crobi al
gr owt h. bromopropargyl) ammonium benzenesulfonate; trioctyl(3-bromopropargyl)

,_

15 ammonium 4-methylbenzenesulfonate; dimethyldodecyl ammonium 4-
methylbenzenesulfonate; trihexyl(3-bromopropargyl) ammonium benzenesulfonate;
trihexyl(3-bromopropargyl) ammonium 4-methylbenzenesulfonate; tridodecyl(3-
bromopropargyl) ammonium 4-methylbenzenesulfonate; methyldioctyl(3-
bromopropargyl) ammonium 4-methylbenzenesulfonate; methyldioctyl(3-

20 bromopropargyl) ammonium benzenesulfonate; tri-iso-octyl(3-bromopropargyl)
ammonium benzenesulfonate; and tri-iso-decyl (3-bromopropargyl) ammonium .
benzenesulfonate.

5. Compound according to any preceding claim wherein R, R}, and R? are each
25 n-octyl.

6. Process of inhibiting the growth of microbial organisms comprising

introducing a microbicidally effective amount of one or more compounds according

to any preceding claim onto, into, or at a locus subject to microbial attack to
30 control microbial growth.

7. Process according to claim 6 wherein said microbial organism which is being

| REPLACEMENT SHEET
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7. Process according to claim6 wherein said m crmmu ' ichis
bei ng -10- controlled is selected fromthe grouJ memmmmugct eria,
fungi, -yeasts, algae, and viruses. 8. The process* accor-di hg to tlaim6
wherel n said locus is selected fromthe 5 group con3|st| ng of wood, paint,
adhesi ve, glue, paper, pulp/paper slurriedf-textile, I BEH-RsEment tcs
cardboard, lubricants, cosnetics, food, caul king, feed8 trial

cool i ng wat erconfrolled lsTskeéeqned)ﬁ'enstlmfgrmhlacms&tmg@f bactenhefuagngreasts;fal@a; ahd
conpound is about 5 to 10 about 1000 ppm based on wei ght of said | ocus. 10.
A conpositi o8& ul as a microbicide conprising an effective anount of a
conpound according to any precedl ng claimand a carrier. 15 REPLACEMENT
SHEET

8. The process according to claim 6 wherein said locus is selected from the
5 group consisting of wood, paint, adhesive, glue, paper, pulp/paper shurries, textile,
leather, plastics, cardboard, Iubricants, cosmetics, food, caulking, feed, and industrial

cooling water. , .

el

o o : 3y

9. The process of claim 6 wherein the amount of said compound is about 5 to
10 about 1000 ppm based on weight of said locus.

10. A composition useful as a microbicide comprising an effective amount of a
compound according to any preceding claim and a carrier.

15
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