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1 POTENTI ATI ON OF BI OCl DE ACTI VI TY USI NG
AR N- ALKYL HETEROCYCLI C COMPOUND + BACKGROUND OF THE
| NVENTION Field of the Invention The present invention relates to

conpositions apd nethods for controlling the growh of mcroo | n a
variety of sub¥93¥¥Yg i n. aqueous systens. More 'particular#@ﬁﬂ#ﬁgﬁnp

invention relates to a conbination of a mcrobicide with an N-alkyl

het er ocycl i ¢ conpound where the N-al kyl het®rocyclic conpound potentiates
the mcrobicide's mcrobicidal effect. Background of the Invention

A | arge variety of comrercial, industrial, agricultural, and wood
materials or products are subject to m crobi ol ogi cal attack or
degradati on whi ch reduces or destroys their econom c value. Exanples of
such materials or products include surface coatings, |unber, seeds,

pl ant s, | eat her and plastics. The various tenperatures at which such
materials or products are nmanufactured, stored, or used

»

POTENTIATION OF BIOCIDE ACTIVITY USING
AN N-ALKYL HETEROCYCLIC COMPOUND
BACKGROUND OF THE INVENTION

Pield of the I ti

The present invention relates to compositions and
methods for controlling the growth of microorganisms on a
variety of substfates and in aqueous systems. More
particularly, the invention relatés to a combination of a
microbicide with an N-alkyl heterocyclic compound where the
N-alkyl heterocyclic compound potentiaﬁes the microbicide’s
microkicidal effect. |
Background of the Invention

A large variety of commercial, industrial,
agricultural, and wood materials or products are subject to
microbiological attack or degradation which reduces or
destroys their economic value. Examples of such materials
or products include surface coatings, lumber, seeds, plants,
leather and plastics. The various temperatures at which
such materials or products are manufactured, stored, or used

. as well as their intrinsic characteristics make them

susceptible to growth, attack, and degradation by common
microorganisms such as algae, fungi, yeasts, and bacteria.
These microorganisms may be introduced during a

manufacturing or other industrial process, by exposure to



as wel | as their intrinsic characteristics nake them susceptible to
grow h, attack, and degradation by common m cr oor gani sns such as al gae,

fGhgi, yeasts, and bacteri a. These m croorgani snms nay be introduced
during a manuf acturing or other industrial process, by exposure to
WD 96/ 38043 - PCT/ US96/ 076717cr

2 air, tanks, WP 0 i pnent, and hunans. They can al so be JACTodTCLd
while using a material or product, for exanple, by multiple openings and
recl osures of packages or from stirring or2renoving material with

cont am nat ed objects. Aqueous systens are also highly subject to

m cr obi ol ogi calairgr ¢anks, apipek, eauimwentadandohundivese Thpiec@n @)scebs nmay
be fresh, bracki I r.. .S | ary. S t hncl ude,
but are not 11 iagerssd YELE R Wik cRiIil BEIpRE S S el 7

t hi ckeners, adhgsimmisipldtacpéaringsearnsd rqulaistres, of npAckdge s prafeoins,

cel lul ose products, netal working fluids, coqgling water, waste water,
aqueous emul si G YdHGe BFsTHBPEI IR Mt eXHd) i"ﬁﬁhc%ﬂ’%%q‘:’crﬁﬁ%d, SFEs -
conpositions, r eS| _ | i -ﬁrgﬂ- '
suspensions. Th eeogl;%s%2%8@%%%%&0%%@%§@%# véekﬁml argé%&% ur?tgg' of
wat er and or garjrowthi, eatahckauad Hédrdstidie eltese npdcus\avistemst adyf or
m crobi ol ogi cal, grom h_and thus attack and degradati on.

M cr obi ol ogi calPSed* 588 BRackishy RoRaliatets syayehan (e RLary) AIREoYs
variety of pr Otélfd'ﬁ‘émssﬁﬁblaael Ot f re/ irRAO0isind tefafo [ O A,

obj ecti onabl e odors, decreased pH, enul sion breaking, color change, and

gel ling. Additisrfacfantser @bspergpnts, diakiildzersontlbickapassus systens can
cause fouling f | a r- [ m ' [ e

cool i ng tower sfgd&f%gé{e%heéﬁ gléxc %’ng@g%g'a%%%i%%%gf nee%@%;fag% ag%étlégr’rs,
scrubbi ng syst er&llwvdeseopheducss Mettals weirking fluidéd\nhatdulimpjwatkronabl e
phenonenon occurring in aqueous systens, particul arl¥ i N agueous

i ndustrial prodtREEs WEESE, PQUEPLF TS N 2PPYRR hSRESHT c&P254BEr i n

fresh, bracki shedpporaltliondl epaSySt Edlposi t iBhsG0BRlStes s MR a@@BO0gHt S Of
m croorgani sns, fibers and debris. It may be _
aqueous solutions, emulsions or suspensions.: These systems

frequently contain relatively large amounts of water and
organic material causing them to be environments well-suited
for microbiological growth and thus attack and degradation.

Microbiological degradation of aqueous systems may
manifest itself as a variety of problems, such as loss of
viscosity, gas formation, objectionable odors, decreased pH,
emulsion breaking, .color change, and gelling. Additionally,
microbiological deterioration of aqueous systems can cause
fouling of the related water-handling system, which may
include cooling towers, pumps, heat exchangers, and
pipelines, heating systems, scrubbing systems, and other
gimilar systems. .

Another objectionable phenoﬁenon occurring in agqueocus
systems, particularly in agqueous industrial précess fluids,
is slime formation. 8Slime formation can occur in fresh,
brackish or salt water systems. Slime consists of matted

deposits of microorganisms, fibers and debris. It may be



WD 96/ 38043 PCT/ US96/ 07677

3 stringy, pasty, rubbery, tapioca-like, or hard, and may have a
cllaracteristic undesirable odor that is different fromthat of the aqueous
systemin which it formed. The mcroorganisns involved in its formation

are primarily stﬁ%ﬁ nt species of spore-form ng and nonspor exchAigdkier7
bacteria, particularly capsulated forns of bacteria which secrete
gel ati nous substances that envel op or encase the cells. Sline _

m croorgani sms al so include filamentous bacferia, filanentous fungi of the
mol d type, yeast, and yeast-like organisns. Sline reduces yields in

product i on and SRS pPBFEY nFUPRERY ng-aRiRFaoHAER . pPBLRRRE. | 34 (oS thave
vater SYSLems. a charaRekfus&NHAES faBilWadS cHhE! ob! 41 Esrdiy cplisipn used
to prevent mcrobiological deterioration of 1ndustrial systens, raw
material s, and yhasdwdt $heEagupdes systarchin whichobt cEdesedncl Tigke:

Kat hon: a two conponent nicrobiciﬂe I Xt ur.e ﬁ%’S- . . .

chl or o- 2- et hy (HEROSFERRAFEP | HR bR (BMA T i BakiPRy RTY- Primarily

i sot hi azol i n- 3- i rdnk. sfathes os éb&EéEEBﬁHEEQt&H&‘nahgﬁeﬁécf&Emiﬁéﬁi' n

the pulp and paper industry. Kathon is also recommended to control’
bacteria and flmftenianaperticebarty pearsuladed fgrmandf cbactemia onpicrient s.

Kat hon is avail.ah fr ohm. and s, Phil.adel phia PA and as Busan[err]
1078°1r om Buc kST SHS0SaLEF TS IARRRITY e RPePIrP BT 5o ee e IR e
1. 15% by wei ghteedflsCM sdifeOmBoLodygawei g «UfsdVlinelude filameMid i/ 38043

PCT/ US96/ 07677 . \ . 4 activye ingredients. CM and
M have the foltaskistgach&ifanenteps (Eiqgeof the mold type, yeast, and

yeast-like organisms. Slime reduces yields in production
and causes plugging, bulking, and other problems in
industrial water systems.

Various chemicals known as microbicides have been used
to prevent microbioclogical deterioration of industrial
systems, raw materials, and products. Examples of such
microbicides include:

Kathon: a two component microbicide mixture of 5-
chloro-2-methyl-4-isothiazolin-3-one (CMI) and z-methyl-4-
isothiazolin-3-one (MI). Kathon is a broad spectrum
microbicide used in the pulp and paper industry. Kathon is
also recommended to control bacteria and fungi in water-
based paper coatings and coating components. Kathon is
available from Rohm and Haas, Philadelphia PA and as Busan®
1078 from Buckman Laboratories, Memphis TN. Busan® 1078 is
contains 1.15% by weight of CMI and 0.35% by weight of MI as



[err] Bronopol :  2-brono-2-nitropropane-1,3-diol. Bronopol is
avai l'abl e as MYACIDE[err] from ANGUS Cheni cal Conpany, Northbrook IL

Bionopol is used in water treatment, oil production fluids, waste
injection wells, and with pulp and paper. The chem cal formnula of bronopol
i.s: [err] | PBC. | odopr opaysékndes V!

car bamat e. IPBGM&%Vﬁ%? obtained from Troy Chem cal, Newark, NJ. IPBCis an
effective fungicide, particularly in surface coating conpositions, such as
paint formulations. IPBCis disclosed in U%. Patent Nos. 3,923,870 and

[5er23.]9 8751 PB%‘S% %@%én%vg.ngcﬁgegnng%I f1'1Qa.rvr£u It:‘f}lxze f[:?['icr)lving chemical
PCT/ US96/ 07677 geructures: : 5 | PC. | odopr opar gyl
carbamate. |1 PC, an effective mcrobicide in agueous systens and on

numer ous substrat es,

‘Bronopol : 2-bromo-2-nitro§ropane—1,3-diol. Bronopol
is available as MYACIDE® from ANGUS Chemical Company,
Northbrook IL. Bronopol is used in water treatment, oil
production fluids, waste injection wells, and with pulp and

paper. The chemical formula of bronopol is:

IPBC: Iodopropargyl butyl carbamate. IPBC can be
obtained from Troy Chemical, Newark, NJ. IPBC is an
effective fungicide, particularly in surface coating
compositions, such as paint formulations. IPBC is disclosed
in U.S. Patent Nos. 3,923,870 and 5,219,875. IPBC has the

following chemical formula:

1\4———\
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Is disclosed in U S. Patents Nos. 4,945,109 and 5, 328,926. The chem cal
formila of IPCis: [err]

DBNPA: 2,2-Dibronp-3-nitrilopropi onanide. DBNPA is available from
Buckman Laboratories, Menphis, TN as the product Busan[err] 94. DBNPA is a

broad spectrumy |.ci de having particular use to control Sllic‘i?ud ¥
pul p and papepw(?%ﬁé‘{’ry. Busan[err] 94 contains 20% by wei ght o 5%10 A as
its active ingredient. DBNPA has the chem cal structure:

[err] Tri bronophenol : 2, 4, 6-Tri & onophenol .  Tri br onophenol
I's an antifungal agent available from G eat Lakes Chem cal Vst

Lafayette, |N under ¥Rt flodeprapmencRigarnangts PHIFS, anTpEfeseive al
formul a of trikQunpienye 4% aqueous systems and °Bc??ﬁ§5%?%7%§9éé¥édes'

WD 96/ 38043
BIT: 1,2-benzi sid hiisxdldsed 3notes. IpReedionNaxot [i,326|, 102- 8adnB, 328 2928 oci de
EZ?L;JI for a vql(ﬁéat%e?&‘icﬁqgg%glgygéelngc issu:ch as netal working fluids,
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DBNPA: 2,2-Dibromo-3-nitrilopropionamide. DBNPA is
available from Buckman Laboratories, Memphis, TN as the
product Busan® 94. DBNPA is a broad spectrum bactericide
having particular use to control slime in the pulp and papef
industry. Busan® 94 containe 20% by weight of DBENPA as its

active ingredient. DBNPA has the chemical structure:

Tribromophenol: 2,4,6-Tribromophenol. Tribromophenol
is an antifungal agent available from Great Lakes Chemical,
West Lafayette, IN under the trade name GREAT LAKES PH-73.

The chemical formula of tribromophenol is:

[+ :
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adhesi ves, starch-based-products, cellul ose ether solutions, resin and
rubber enul sions. 1,2-Benzisothiazoline-3-one is available fromICl

Speci alty Chem cals, Ml bourne, Australia as the product Proxel GXL-20, an
aqueous sol ution of dipropylene glycol 20 % by wei ght of

1; 2- benzi sot hi F,%@ 3-one as the active ingredient. . PCT/US6/07677
1, 2- Benzi sot hi ;@ﬁly 4% one has the follow ng chem cal structure:
[err] Despite the existence of such mcrobicides, industry is

constantly seeking nore cost effective techrfol ogy which offers equal or
better protection at_]lower st gnd | ower_ concentration. The concentration

of conventional m cr®t tl’d@s "FﬁEh?:%??Je’sItﬁ)rﬁTqﬂ? ‘t r daffent costs for such

use, can be relpgdhyedd b1 inAarbabt i aticeide WRerseaksh 4 Ofariety of
cost-effective fungicides include the duration of mcrobicidal effect, the

ease of use andagheous fmnamewctlf ashaembmcuﬂimgjélpedsmpalm ght .
SUWARY OF THE | NVENTI ON g) sw of ust s138ar ¢ for & cost
~effective nicrobfeTHeE 1 t?é:a;frcé’s n%?fﬁ% S (T 1R Par

current product fedin RS ihier emulsibgs Pr e.ﬁeZ'HBéﬂ%\i%&fthQszﬂz?é-eﬁ—dﬂé as
method to increase the effectiveness of a mcrobicide. This nmethod applies

a mcrobicide afRikabhe fuem ICdt Speeirity Chamieiaid Ue&boume. Ausfmalia

96/ 38043 (%‘_{
P XL-20,
7 substrate ora%qtuhe%LFsrqs%Ctemrs%‘bjlegt tzoOthan wtuﬁ grznﬁg%%r%fan I SNB.

The N-al kyl het@imoymfiene giyseld 2Ds%almolwecghm o 1a26behzbsdttatdacd itne -
i ncrease the m CI’ObI ci dal act Vit he m CI’ObI ci de., The, N-al kyl

0
heterocyclic c ﬁ%&ﬁnﬂffﬁﬂ? ymgr ggeélent 1,2-Benzisothiazoline-3-one
has the following chemical structure:

N Ny
s

Despite the existence of such microbicides, industry is
constantly seeking more cost-effective technology which
offers equal or better protection at lower cost and lower
concentration. The concentration of conventional
microbicides and the corresponding treatwment costs for such
use, can be relatively high. Important factors in the
search for cost-effective fungicides include the duration of
microbicidal effect, the ease of use and the effectiveness
of thé microbicide per unit weight.

SUNMARY QF THE INVENTION

In view of industry's search for more cost effective
microbicides, the present invention offers an improvement
over current products or practices.

The present invention relates to a method to increase
the effectiveness of a microbicide. This method applies a

microbicide and an N-alkyl heterocyclic compound to a



[err] For the N-al kyl heterocyclic conpound, n may vary from5 to 17 and
the heterocyclic ring defined by [err] is a substituted or unsubstituted
risng having four to eight nenbers. The conbi nation of the mcrobicide with
an N-al kyl heterocyclic conpound achi eves superior mcrobicidal activity
at |l ower concepntrations and | ower cost than the m crobicide al L aSt
m cr obi ol ogi ca%ﬁ?@g‘% or degradation such as discussed above. peﬁl]@g@fz%
enbodi ment of the invention provides a m crobicidal conposition. The
cenposition contains (a) at |east one microbfcide and (b) an N al kyl

het er ocycl i ¢ conpound of the above formula. In the conposition, the

m crobi ci de (a) suhstrake [Qwdguedvs SYSEen| sebierthdimdhe grawthppEsent in a
conbi ned anount | coRhro r { .

m croor gani sm mﬁ;g%r%%ﬁe%e’nb?&%@ﬁ%‘%ﬂtﬁge\é%ée)cgye%[u% %@3%0?%@ ﬁ?ovi des a
met hod for contapplied irheurgramduntofeffertiveotgaincrease arlhdici-obeciddl S
met hod contacts a supstrate susceptible to the growth of microor ani sns
with at |east oRELHTErBRLithe IHEFrAPIRigeky| The T il@%ﬁﬁﬂﬁgﬂ? havi ng
the ahove for Mibasodhie HES A HHlenAard N-al kyl heterocyclic conpound are
present in a conbined anount effective to control the growmh of at |east
one m croorgani smon the substrate. : WO 96/ 38043

PCT/ US96/ 07677 /N 8 Anot her enbodi nent of
the invention provides a nethod forCHGMMI IR ng the growth of

m croorgani snms in an aqueous sSystem capabT‘L{ of supporting growth of a

m croorganism _This nethod treats the aqueous systemw th at |east one

ni crobi ci de andFaR eaXiAllhek der@RAYElienpemprIRbs ¢t iMF9H Vasal rowng to

m crobi ci de andlbh&&a{éme%@aﬁ%@ &qflgg?@?i%agf Wresey j n a conbined

~amount effective to control the dgrowth o east one™tcroorganismin the

aqueous syst em substifiiieed arbivraiuket idfutednt tng bhav ey dimhrarcd\edbhy|

het erocycl i c coppound acgqrdi ng.t.o the inyeption, is . useful i.n,.preventin

t he ni crobi ol og?‘g'ét ot 4! ag%e ace%?bafﬂﬁtll(?ﬁ’, ‘%r%e microbicide withah N-alkyl
heterocyclic compound achieves superior microbicidal

activity at lower concentrations and lower cost than the
microbicide alone against microbiological attack or
degradation such as discussed above.

One embodiment of the invention provides a microbicidal
composition. The composition contains (a) at least one
microbicide and (b) an N-alkyl heterocyclic compound of the
above formula. In the composition, the microbicide (a) and
the N-alkyl heterocyclic compound (b) are present in a
combined amount efﬁective to control the growth of at least
one microorganism.

Another embodiment of the present invention provides a
method for controlling the growth of a microorganism on a
substrate. This method contacts a substrate susceptible to

. the growth of microorganisms with at least one microbicide
and an N-alkyl heterocyclic compound, having the above
formula. The microbicide and N-alkyl heterocyclic compound
are present in a combined amount effective to control the

growth of at least one microorganism on the substrate.



deterioration of various types of raw materials and products such as

| eat her, textiles, pulp, paper and paperboard, coatings, |unber, as well as
agricultural products such as seeds and crops. Advantageously, the

conbi nati on nmay be used in various industrial processes used to prepare or
manuf acture these products. Accordingly, additional enbodi nent

~ present inventi %@ 43y t he conbina?ign to control the gromﬂhigﬁmm&ﬁﬁ%n

m croorgani sms on or in such industrial products, raw materials or

pr ocesses. The foregoing and ot her feat@res and advant ages of the
present invention will be nmade nore apparent fromthe follow ng detail ed
description and pref Bnethee mydeddmens of the inventipmTRrerhdesSTRPETRTN OF

THE | NVENTI ON £fse i_n Lan_.ke tRod_to_jin se
t he effectiveneggro?g§6ﬁ§%?o %P§é§§$hF§ ﬁ%t%%% aﬁ?gfggmg Eﬁc?%b?é?%éﬁgnd
an N-al kyl het egggyeni capabljeo wid su@pdrtingsgrabth wf aqudendosyshLsmsubj ect
to the gromh of mcroorgani sns. The N-al kyl heterocyclic conmpound is

WO 96/ 38043 This method treats the agqueous system-Wighogtolgast one

9 applied in ap; , 2f f Lventaiier 1L rebi-al.dal 3o iy of
t he nicrobicidegléggﬂﬂaf%%r |ng%tgtgﬁgggnggﬁgf%égéﬁ:Cgc%g#%Pﬁgt?%%E%*ﬂ%é

m crobi ci de andabové al Rye nhietrebdejidei endohheuiichligdmbeseratyslaa
unexpect ed, enhanced nicrobicidal ef.fect. %ﬂgtﬁ%s th% cggbigatiog of a

m crobi ci de and“SHPREARIGHS BISEEPEc 8 Pc CRBRPTH FNeMte FEESSTP%Ri P

m crobi ci dal actbutiyl atné WWRIwtH SF0BIECLERsE OBEE MilcHoo2gana smC 2APEREd t O
the mcrobicidal capability of the m crobicide alone. Thus, the N-alkyl

het erocycl i ¢ coRfYERA\S pRYRARM-at es, or even synergistical ly enhances, the '
m crobicidal activity,of the ni iEBbEEig€mi§¥8£&%}&§ﬂ§ﬂ’i35 ﬁtggﬁglpresents a
di stinct econom c advant age an& I ncreases an I ndivi ugl m crobiCide's

ef fecti veness pketenotyekigldtompound According to thee inweattionnisansdEwl Kyl

het er ocycl i ¢ conpound . be ysed.to increase fhe effectjveness,of an
i cr obi ¢i de or APnPXEUPEC IS i BUCECRASIoR ErL PRk SPIRRARRLSRY el ude
5-chl or o- 2- met hgbtdriSPitic Uf RaZiol8, t¥p8Bt 6 | rav magkhiaiel hAd pASducts

2-brono-2-nitropropane-1, 3- diol, iodopropargyl butyl carbanate,
i odopr opar gyl such as leather, textiles, pulp, paper and paperboard,

coatings, lumber, as well as agricultural products such as
seeds and crops. Advantageously, the combination may be
used in various industrial processes used to prepare or
manufacture these products. Accordingiy, additional
embodiments of the present invention employ the combination
to control the growth of microorganisms on or in such
industrial products, raw materials or processes.

The foregoing and other features and advantages of the
present invention will be made more apparent f£rom the
following detailed description and preferred embodiments.

DETAILED DESCRIPTION OF THE TNVENTION

The present invention relates to a method to increase
the effectiveness of a microbicide. This method applies a
microbicide and an N-alkyl heterocyclic compound to a
substrate or aqueous system subject to the growth of

microorganisms. The N-alkyl heterocyclic compound is



carbamate, 2,2-dibrono-3-nitrilopropionam de, tribronophenol, and

1, 2-benzi sot hi azol i ne-3-one, and mixtures thereof. The N-al kyl

het erocyclic conpound, or a mixture of N-alkyl heterocyclic conpounds, nay
be used with and in the same nmanner as the particular mcrobicide is used.

Preferably, oqﬁ r e N-al kyl heterocyclic conpounds are ingegesiner
sk o)

into the fornu f the m crobicide. I n one enbodi nent, the
present invention relates to a m crobi ci dal conposition conprising at
Feast one microbicide and an N-al kyl hetefocyclic conpound. The

m crobi ci de and WD 96/ 38043 . ..

PCT/ US96/ 07677applied in an amount effective tojpncrepsenthecyiicxebirdepeic

conmpound are pESé?Qit'nof-&ﬁH“MﬂE?@HT@&#%E effective to control the growh

of at |east oné "m croorgani sm N-al kyl heterocyclic conpounds
enpl oyed in the prasentdimydmnt ithve Hawenthenf{ otheveompigeatdca oformul a:

[err] The variabl e ' n" vary fro to 17, and preferapbly from9 to
15 Wost prer epabrgbinife A ama-angil erkeronks espotne

CH err] d err] Haghbhat PBYed GarP rifesRe rel , UeRhaNe b8 tdai Brobicitth1akle ¥k cehai ns
may | ose sone of their solubility in water or other aqueous systens.

-Unbr anched al kfhagr dbapsthe eccqpricagiion ofr af mirsdbicide ampham@-edbwyclic

ring defined b rr h f to.elght e i referably a
five-, six-, Sé\g%ﬁ;?lzggﬂe/ﬁ: g%f\ﬁ-%r‘r)é1 larerac?ﬁl%(gggl\/ggfg%ée]?gﬁa of%lcﬁgg%'et erocyclic
ring is a six-saegheieg atnower micHddieude tbacertLdttiymd ias dompazkedays
contains one nitrogen atom _the renginder i eneral ly a r hocycl e.

However, the rth§ W&?rEBh?H#H-6ﬁ@qgl¥ﬁﬁﬂé°égagFiE&Eﬂ°§ﬁﬁ¥£§ -sefBUfed
fromN, G or BheTREaliPy HEReRERAUY JchioRhalPsedit Bled, HieeveRy may

al so have common
synergistically enhances, the microbicidal activity of the
microbicide. Such a superior effect presents a distinct
economic advantage and iﬁcreases an individual microbicide's
effectiveness per unit weight.

According to the invention, an N-alkyl heterocyclic
compound may be used. to increase the effectiveness of any-
microbicide or a mixture of microbicides. Preferred
microbicides include S-chloro-2-methyl-4-isothiazolin-3-one,
2-methyl-4-isothiazolin-3-one, 2-bromo-2-nitropropane-1,3-
diol, iodopropargyl butyl carbamate, iodopropargyl
carbamate, 2,2-dibromo-3-nitrilopropionamide,
tribromophenol, and 1,2-benzisothiazoline-3-one, and
mixtures thereof. The N-alkyl heterocyclic compound, or a
mixture of N-alkyl heterocyclic compounds, may be used with
and in the same manner as the particular microbicide is
used. Preferably, one or more N-alkyl heterocyclic

. compounds are incorporated into the formulation of the
microbicide.

In one embodiment, the present invention relates to a
microbicidal composition comprising at least one microbicide

and an N-alkyl heterocyclic compound. The microbicide and
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substituents such as al kyl groups, substituted al kyl groups, alkenyl
groups substituted al kenyl groups, am no groups, an oxo group to forma
cyclic ketone, halogens, etc. The heterocyclic ring may al so be part of a

multiple ring structure. The heterocycles |isted bel ow exenplify
substituted or.gingilishituted heterocyclic rings which may be e N
WD 96/ 38043 WS04 PCT/ US96/ 076#%8!'%7&}9

11 al kyl heterocyclic conmpounds utilized in preferred enbodinents of the
pr esent invention Exanpl es of five- nenbeﬂéh het erocyclic rings include,

but are not e yrrolld rrolidinonyl, pyrrolinyl,
pyrazolldlnyl nﬁﬁy a?8FYﬁ ?ﬁgiﬂﬂ Hﬁéoﬁ??ﬂﬂﬁﬁseqqn¥@afoFPH%%ned
i mi dazol yl  and aaeaael béfékyhvéles R Ad theNgPowt | deley e B s 8pAot
limted to, piperidinyl, piperazinyl, and norpholinyl. Seven- 3

ei ght - nenbered“ﬂﬂﬁ@?rgaéhﬂms hexanethylenelnlnyl and heptanethylenelnlnyl
may al so be wused i -~ I nvent i.on ordlnar Skl Wi |
appreci ate t hat othg?gﬂgt%; eterqqﬁiglﬁa§°§?%&94§3?ﬂﬁ%fy hhﬁlkyl
het erocyclic cm@uﬁdmu@&iﬁﬂon rhavee ﬂh&vﬁauﬁeﬁln%fgérféﬁ:ﬂ FHramehkt her
commercially fromchem cal supply houses or e prepared fromstarting

materials using well-known |iterature nethods. U S. Patent No. 5, 250, 194

di scl oses exenplary nmethods and is incorporated herein by reference.

U.S. Patent No. 5,250,194 also descr@iy8di,M d@decyl heterocyclic conpounds
and their use as mcrobicides for aqueous systens to inhibit the growth of
m croorgani sns, the formation of sline in aqueous systens, or the

di sfigurenment or deterioration of substances susceptible to m crobiol ogical

growt h. One examil vaeiaBle Nl kidy RRE§" ¢eufl 5C& AMOWHE YialirkkaBSy Skl 2
m crobicide is N dodecyl norpholine (DDM. DDMis ‘manuf act ur ed by BASF

GrbH and by B@cﬁﬁaﬁstaﬂﬁ?%ﬁ(Bﬁ@ﬁﬁnﬁhlybnatFénh} | Ithe aﬂkﬂﬁhpbalﬁhﬂeflned

Preferred N—aI rQc i C_C he ention
i.ncl ude N—dodecyl p ol %ﬁ 5} %ﬂ%&ﬁﬂ%f ZOF%§He&° BE&RAa 'A%ET

N- dodecyl - 2, 6- Gh#snhyhaymﬁqﬁﬁﬂsqng dﬁ-d@éérybefhbllity in water or other

ol oronet | - 2.ggzok dhdione, Mydodecul 2 Ryt el Lanang, Mo dedery)

hexanet hyl enei m ne,
preferred.

The heterocyclic ring defined by ﬁ::k may have four to
eight members and is preferably a five-, six-, seven-, or
eight-member ring. Most preferably the heterocyclic ring is
a six-membered ring.

Although the heterocyclic ring always contains one
nitrogen atom, the remainder is generally a carbocycle.
However, the ring may contain one or more additionai
heteroatoms selected from N, O, or S. The ring may be
saturated or unsaturated. The ring may also have common
substituents such as alkyl groups, substituted alkyl groups,
alkenyl groups, substituted alkenyl groups, amino groups, an
oxo group to form a cyclic ketone, halogens, etc. The
heterocyclic ring may also be part of a multiple ring
structure. |

The heterocycles listed below exemplify substituted or

unsubstituted heterocyclic rings which may be used in the N-
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12 dodecyl - 3- net hyl - pi peri di ne, N-dodecyl piperidine, N

‘dodecyl - 4- met hyl - pi peri di ne and N-dodecyl -2-nmethyl - piperidine. Mst
preferred of these conpounds are N-dodecyl norpholine, (DDM, and N dodecyl
i-m dazol e, (DRlyegmsasas Depending on the application, mcrobi ec@@kesnrsrr
conpositions according to the present invention nmay be prepared in various
forms known in the art. For exanple, the _conposition nay be prepared in

I'i quid formas an aqueous sol ution, dispeﬂéion, emul si on, or suspension, a

di spersion or spensi on in a non-solvent, or. as_a, solution by dissolving
t he nicrpbici&iﬂggdh??ﬁ5?$¥ﬁ¥ﬁﬁ qﬂﬂﬂ%“ﬁ??cPFti%%ﬁ%o%ﬁk???ﬁ%¥ vent or

conbi nati on okmpeh¥fdhits okl i |freudnteRhehPibndeex i1 @ Fivbinited to,
met hyl ethers of glycols, Mpyrdl, or petroleumdistillates. The

m crobi ci dal oempesed i ketergoysd isr qiagsdinslude onewhtare saxdtordl idiikedi bo.,

prior toits | . . £ommmn Ltives h as rfactants...
emul sifiers, h %%‘E?Jg%ln%' aén:gd&t‘(h 3 ]ﬁ%‘%é °’r%¥$' bé}y%rs%dl%sfk BXGRAOH AR et o
increase the petrabblinyl ofpiateezoliydr,olimiddeobiddhpl Kyimit{z31d6yal,i ¢ conmpound

ina liquid conpposition or system_such as, an aqueous conposition or
system |n maHpigazetyl (3pA RIdisyiposBixoremrerer Tingstinsiuday be

sol ubi I'i zed by,g$i gpL %g\?g%ﬂhﬂgh to, g&%§£99+?1 daﬂ,l%@}%]hl ong0f the

present invention nmay e prepar In sol1d for or “eXanple as a
powder or tablogpholtnyily. neSeweriknand enighhemembered wimysefsrahedsnet hod of

pr epar ati on, L i guj roduct contajning the micropicide is deposjted on a
carrier such g’gx ﬁ%{:l(%ﬁgec otEH % t‘-’W%oF’e gﬁ\“?'ﬁh}é T Wit sﬂ-%?kyl
heterocycl i c @eegoifdche piderdtorifiveintaohi qublle OBE SOFARNOR, tekiflar @i a1 powder

or tablet. The m crobicide and the N-al kyl heterocyclic conpound nmay
be conbi ned | FPRYSFHATR ERApRERSD hetaroeyRhi¢vELRgs iy also be upgd.
96/ 38043 N-alkyl heterocyclic compoundg qééﬁ?f/ 19'7 Eﬁ']e invention

are available either commercially from chemical supply
houses or may be prepared from starting materials using
well-known literature methods. U.S. Patent No. 5,250,1%4
discloses exemplary methods and is incorporated herein by
reference.

U.8. Patent No. 5,250,194 also describes N-dodecyl
heterocyclic compounds and their use as microbicides for
agueous systems to inhibit the growth of microorganisms, the
formation of slime .in aqueous systems, or the disfigurement
or deterioration of substances susceptible to
microbiological growth. One example of an N-alkyl
heterocyclic compound useful as such a microbicide is N-
dodecyl morpholine (DDM). DDM is manufactured by BASF GmbH
and by Buckman Laboratories International Inc., Memphis, TN.

Preferred N-alkyl heterocyclic compounds for use in the
present invention include N-dodecyl morpholine, N-dodecyl
imidazole, N-dodecyl-2,6-dimethyl-morpholine, N-dodecyl-5-
chloromethyl-2-oxazolidinone, N-dodecyl-2-pyrrolidinone, N-

dodecyl hexamethyleneimine, N-dodecyl pyrrolidine, N-



13 m crobi ci de and the N-al kyl heterocyclic conmpound may be enployed as
separate conponents such that conbined anount for the intended use is

effective to control the growth of at | east one m croorgani sm As
.di scussed above, the invention, the N-alkyl heterocyclic conpound

potenti ates, or. even iynergistically enhances, the nicrobiC| z7of
t he ni crobi ci deWOPHIR: conbi ni ng an N-al kyl heterocycllc conpoun MAt

m crobi ci de provides superior mcrobicidal activity to control the growh
of m croorgani snms as conpared to the m cr &Bi ci dal capability of the

m crobicide alone. According_to the present invention, control of the
growth of a m é@@m@hﬁmt@arlapéem—#w@' N-dadesy 1 pipsusdinet &t means

control to, at é&iﬁﬁ@ﬂéﬂﬂ;&lb g %%&fhﬁﬁ%%?ﬁﬁyaoﬁegﬁi—?Qﬂetﬁﬁi'Od of time

for the partlcu rate-or can vary tromthe conplete

prevention or lphpbridme of MomtCpebferpgdcot et boimpoandsr ate ali-dodeeslai n
desired level and for a desired tine. The combi nati on of m crobicide and
N-al kyl heterocV@FPE°¥HHbodF@MBeséPﬁb@ddﬂ@?@fkdﬁudPﬁ°ﬁﬁmy (DR3kes, reduce

the total ”‘CrOb'Oloﬁﬁﬁéﬂdfﬂaugh,Eﬂe ?ﬂfi@&ﬁfﬂﬂ‘a Fobi c2841 "B 55f£ﬂ&ﬂ§

count at that level- for a Significant period time. Accordi ng
conbi nati on nagccardmnsjU@otpﬁepeasena Suventixre mey bpspeepared inThe

effective anDunt or enta the,_gconbi nati of a.m crpbicide and an
N-al kyl heterocyc éﬁahn °Whe&835§?yaf% agﬁreﬁgapﬁé deéﬁ?ed resul t

will vary sorrembampogtammmgr e piepaveat iRtEiduidaguenuassint &gudsude
protected, the conditions for m.crobial _growh, the particular
ni crobi ci de, an8ClRelfgHEPSrsirBy eEI“PBﬂm’Hesqrr é&SPFBPIana?tqlb%H’%RBlOn

| ti th t t est f
S Lo ot Ssragaéisénsq \ABC'%%} %ggoﬁﬁ¥o?€eﬁi@ urizked B¥1LLYLL NGyt esting o

PCT/ US96/ 07677 dissolving the m1crob1c1de and thb4N-pﬂkyi betereeyekint of the
entire affected_substr te qr eneral ef ect nt .used
on a substrate Taiges Ir n1a5§h 085159@% fﬁ}ﬁﬁn 5reﬁ§3§ﬁﬁ9e
about 0. 0001% t soRrbents Q.rﬂ:%udéft buaqueemosysinans&d 88, embEhY1 VOt REFBIIE May
range from about_0.5 to about 5000 parts per mllion, nore preferably from
about 5 to abou®lvcols, M-pyrol, or petroleum distillates. The

microbicidal composition may be prepared as a concentrate

for.dilution prior to its intended use. Common additives

such as surfactants, emulsifiers, dispersants, and the like

may be used as known in the art to increase the golubility

of the microbicide or N-alkyl heterocyclic compound in a

liguid composition or system; such as an agueous composition

or system. In many cases, the biocidal composition of the

invention may be solubilized by simple agitatiom.

Microbicidal compositions of the present.invention may
also be prepared in solid form, for example as a powder or
tablet, using means known in the art. 1In a preferred method
of preparation, a liquid product containing the microbicide
is deposited on a carrier such as diatomaceous earth or
kaolin and mixed with an N-alkyl heterocyclic compound in
the form of a liquid or solution to form a powder or tablet.

The microbicide and the N-alkyl heterocyclic compound

may be combined in a single composition. Alternatively, the



1000 parts per mllion of the aqueous system and nost preferably from
about” 10 to about 25 parts per mllion. Simlar amounts effectively control
sifine formation. For slinme control, effective anounts preferably range from
about 1 to about 200 parts per mllion, and nore preferably, from about 1

to about 25 par r mllion of the aqueous system In a

enbodi nment cor%%ﬁggms of -a m crobicide and an N-al kyl heter(l)’ggl‘lyfqiﬁ;(r:m%%l’il
conpound are those conbi nations having a weight ratio of mcrobicide to
N-al kyl heterocyclic conpound from about 99:1B to about 1:99. Mre
preferably the weight ratio is fromabout 60:10 to about 10:60, and nost
preferably, fromigiobicide Snd dhehdralkyl7betFhecywl ithtcompaundrmayy bey
depending on the mcrobicide, the intended use, the .m.crogrganism
encountered as WBF og%’gt?f’e spééﬁ iC &OTRaCeT Al ?ufo}r’ gtc}h%ti ,c%%féjts&'ﬁof’gtv\hi ch
the conbi nati onfagcendi dfcdmiddaide\ienieifEectivappd i éshtrol thEherewthi 6at i on
of a mcrobicide and an N-al kyl heterocyclic conpound may be applied in a
vari ety of indudfrL8RretseRe MMHEEANRIAFISH f or ni croor gani smcontrol . The

combi bat fon may be Uggdal Sl Movid il WhGeelE, MNE Ty A BT

m crobi ci des traditiona in thé Tparficular i try. di scussed
above, such i ndhsteresychid usampdurid po-endtiakesn) texd déwven hyrexailmrically

i ndustry, the lunper industry,, the paper.maki_ng industry,, the textile
i ndustry, the a§PrEiftar afrsh‘?ﬂ‘&'lﬁ? ~ FﬁéegBa‘P ngp® Mmicro 1"\i‘ée%/ o Le]

PCT/ US96/ 07677 combining an N-alkyl heterocycli&Scompéiusd 'withlRe conbi nation
- of a mcrobicide and an N-al kyl heterocyclic conpound nay al so be used with

aqueous syst ens MgEpbhgide @ropidas Awperigrsmissebigidah agtl wily éot to

m cr obi ol ogi cal d degr.adatd on. . The problens caused h
m cr obi ol ogi cal C§Ht§§1'§ gﬁ%l %re&’e%‘ gorfat?qlgﬁc’loﬁggﬁé%s VT i%?fgparae;%lﬁocg’tkﬁeons has
been described aleyepidid@alsapgbilie vk @ithat n9Brhi@ide XLl de and an

N-al kyl heterocyclic _conpound according to the invention to control the
growt h of micr o&@&ﬁﬂéﬂﬁ P Ghe (BXQRSAT SHVRPLAPY. PRt ih$hes gxewEhi e8d

bel ow. The WR%eBLGMn Al b & hithard Bet _brﬁdaﬁ Yenfhiild Uydrad, h@ﬁgs

grow h of m croorgani sns” on various substrates. e nethod conprises t
step of contact cegtyodubst ratt e cusediem @l deséredclendbland dxir gr datsired
attack wth a period of time for the particular substrate or system. This
can vary from the complete prevention or inhibition of
microbiological growth to control at a certain desired level
and for a desired time. The combination of microbicide and
N-alkyl heterocyclic compound described here can, in many
cases, reduce the total microbiological count to
undetectable limits and maintain the count at that level for
a significant period of time. Accordingly, the combination
may be used to preserve a substrate or system.

The effective amount or percentage of the combination
of a microbicide and an N-alkyl heterxrocyclic compound
necessary to achieve the desired result will vary somewhat
depending on the substrate or aqueous system to be
protected, the conditions for microbial growth, the
particular microbicide, and the degree of protection

desired. For a particular application, the amount of choice

may be determined by routine testing of various amounts



m crobi ci de and an N-al kyl heterocyclic conpound, as descri bed above. The

m crobi ci de and N-al kyl heterocyclic conpound are present in a conbined
arrount effective to control the gromh of at | east one m croorgani smon the
substrate. Preferably, the nethod nay be used to elimnate or prevent
substantially §%£*¥¥@épbiological growm h on the substrate. As!@&ﬁﬁgﬁﬁgg
above, the mc and the N al kyl heterocyclic conpound nmay be
appl i ed together or as separate conpositions. Preferred applications of
this general nethod are discussed bel ow 14 |n the leather industry, the

conbi nation of a microbicide and an N-al kyl heterocyclic conpound nmay be
used to cont RR¥iathdqtaresment ok tde gntiises adfegtad gukakkal® #T t anni ng

process. To achj hi s c t ' P t i a '
anount of a m ?ﬁ%&%'de%gn%ggﬁgﬂ’ %I(%éé}%eetlereoggg ?g lg%errd;)mo% e ect’t{a\?g to
control the grawrngesoffram bbaat 0NE0 0N o EP@ts AkONwiWE; Prtferbtdy -

conbi nati on W) 96/ 38043

PCT/ US96/ 07677 about 0..0.001% to about. 0.2%. Wit_I’GaqHF°Pﬁesi_fﬁt(§“l?ai A&Ye and
(the Nalkyl heleyQuialve” GRRRURLY Fihdd 4% abidukNB . 50T dihul GRRRS 1N
simlar anmbunts and manner simlar to that used to apply other

m crobi ci des ugeEdctisn pehre miflddonngnorel ptafierably fypa abouwt de twagbomtany
type of hide or, skin that is tanned, for .exanple cowhide. snake skin,

i Proator ski n Qifbdr=ty pet.pitifen R HieE  PVhESh, PR B oxt ont
wi || depend on gheEeiegise feom)i abolt amdic albous 25t pages rssrintiQd iamd nmay be
readi |y determ ned by one skilled in the art. A typical tanning
process conpri BT FFOUNSE sEERREIven GRFTRY, Shdmenberatiated FEX a

pi ckling st ag.e’slain?é”émﬁ:'rotle}”QEEQcﬁ@@%m&ﬁ@?&%?E?&Lfg@é}%]estﬁ% about
post-tan washing stage, a retanning stage, a dyeing stage, d a
fatliquoring stlagm akoatc@®fi partsrpexf wililicmbianddeozeadprefdtaklyy,l £rom

het er ocycl i ¢ canpoyn e us during all _.grQcess_s es_in the tanning
process.in addiatrg)"d#‘ SD?%@%?ugt gge%a’%se ) "Eﬁrg\kﬁnnf’gr%ﬁ?oﬁ%ﬁoéﬁ sﬁF%Ef“ém
is occurring. In eadh % agefelriedcoariivditidm) PombiAkeiohs cdflex and an

N-al kyl heterocyclic conmpound nmay _be a caonponent of the appropriate tanning
li quor appl i ed MFEIRIHe aFfdERBT YN hdiftRFocYelic ramReuRd A fhase

m crobi ci de and-gybiiAli#oHs HAGHE RGOS Wed 3 hiC ¥RAWN el RidrbB Wi dW fd Gl ky1
protects the hide fromm crobiological deterioration during the tanning
heterocyclic compound from about 99:1 to about 1:99. More

preferably the weight ratio is from about 60:10 to about
10:80, and most.preferably,.from about 50:50 to about 25:75.
The weight ratio may vary depending on the microbicide, the -
intended use, the microorganism encountered as'well as the
particular material, product, or system to which the
combination according to the invention is applied.

The combination of a microbicide and an N-alkyl
heterocyclic compound may be applied in a variety of
industrial uses and processes for microorganism control.

The combination may be used in place of and in the same
manner as other microbicides traditionally used in the
particular industry.‘ As discussed above, such industries
include, but are not limited to the leather industry, the
lumber industry, the papermaking industry, the textile

industry, the agricultural industry, and the coating



process. Preferably, the conbination is unifornly di spersed, e.g., under
agitdation, into an appropriate liquor to be used in a tanning process.
Typi cal tanning liquors include, for exanple, a pickling Iiquor, a

chronme-tanning |iquor, a vegetable-tanning Iiquor, a post-tan washing
liquor, a ret '&gﬁjﬁquor, a dye liquor, and a fatliquor. THicrn®Ebdr of
appl i cation ensures at the conbination PCT/ US96/ 07677 WO

96/ 38043 17 applied to the hides protects
agai nst microbi ol ogi cal attack, deterioratidh, or other nicrobiol ogical
degr adati on. In a somewhat anal ogous nature, the conbination of the

i nvention may aNSRSFEYenpTHfeGORBIRYRHIGR | OF e WcFRbAchfie nrrd @R PirAlREL on a
textile substr ' ti tohd I ; '

Loxtil o subst ot e N A Rty o e e R Pdeqp i tems
heterocyclic ceaypdurse dbosedprgvioushe dimmiasesh whiithcareesybiert riods t he
grow h of a m cr,oorgani.sm.on.the, t xtaifllngrfiubsatsc{ at.e.

B e S S5

“the conbi nati of*ifHy 1&§é~&aﬁ~na§$ﬁ St _
ot her . m crobi Qdyfl§si GBIV bYiEElat ek CAnd IRALTSRTatAn 01 Lhedd KW Mus
skill would appreciate, particular amounts generally depend on the textile

substrate and t#RPldaptdenst hascheen clergribed aioyeancThecyse ref. the The

step of contact] . it Ll i t.he,conhi nay | x :

m cr obi ci de ancfi %’%Jkl{;g:ﬁ?ﬁ( %Ee? el?g%?/%#%f%%mﬁ%&n r}rlcagqggfa%écg%pﬁgﬁlehc usi ng
means known i n ddngpoureXiadcerdihg o cleat imrentinmhicokogteal thevgtowtth of
textile process generally dips the textjle substrate into a path containing
a i crobici de, HROTFALSME P RATICHEM 0 S TRIF o 2PPLLFAE T 1f i | e
substrate. Alte{didiHd/ belildg . textil e substrate may be sprayed with a
formul ation containing a mcrobicide. In the bath or the spray, the

conbi nation of m cridisi dnyengadn\Natskyrelates duy @ imetbodpfondeartoriing t o

the invention ane RESSRAl Jed cobl et arount Sfieel gt oo cont rl, the

grow h of at |eas ne 1M Croofganis n “SPre .?ably,
the bath and t heethpd\Conpriagscols - Heep dof aPRnddionRs a substfatereserve the

value of its raw materjals and, products, the |unber industry, al so nust

control the gr(ﬁ&qpeptlble to microbiological growth or attack with a
microbicide and an N-alkyl heterocyclic compound, as
described above. The microbicide and N-alkyl heterocyclic
compound are present in a combined amount effective to
control theigfowth of at least one microorganism on the
substrate. Preferably, the method may be used to eliminate"
or prevent substantially all microbiological growth on the
substrate. As discussed above, the microbicide and the N-
alkyl heterocyclic compound may be applied together or as
separate cpmpositions. Preferred applicafions of this
general method are discussed below.

In the leather industry, the combination of a

microbicide and an N-alkyl heterocyclic compound may be used
to control the growth of microorganisms on a hide during a
tanning process. To achieve this control, the hide is
contacted with a combined amount of a microbicide and an N-
alkyl heterocyclic compound effective to control the growth

of at least one microorganism on the hide. The combination
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18 of mcroorganisns in order to prevent m crobiological degradation of

l umber. The conbination of a mcrobicide and an N alkyl heterocyclic
conmpound apcordingltﬁbthe invention is effective to control the growth of
m croorgani sms,on | unber. The conbination of a mcrobici gy s

N-al kyl hetero@?@ﬁﬂﬂmﬁbnpound may be used to protect the |unber 1n “@?ﬁ%| ar
anounts and a simlar manner enployed for other mcrobicides used in the

|l unber industry. Contacting lunber with an &ffective anount of the

conbi nation may be acconplished, for exanple, hy spraying the |unber. with
an aqueous forrﬁ#aﬁh%ﬁ“%ﬂﬁﬁb&-i%ga{’q’let%%T X%ﬁ‘e&ﬁrgcﬁ‘g%+%bqﬁqfé%§‘a§(n

N-al kyl “heterooyglGe£ofppaupd ’tagl‘x%feﬂr; PPE-SEedd'8id WikAN akNbfiodnth RartBinanner

cont ai ni ng the ‘conbination, or ot means known in the art. Dipping the
| unber in an aogimiGabdaid ilmtpuekdr tedapply other microbicides ared Har the

N-al kyl heterocyclic conpound are preferably unjiformy dispersed in.a path
(for exanple, b %?%t’rr&ﬁ’r)s‘ﬁﬂ'or?ﬁ% 'f?‘fke_o‘?%[}?’réf JE% ?‘(?8 Pﬁ‘ﬁbtéxp? n?tg }Hée
bath. In general, Lhel r1d tathORSdrbAt Oxddie) daduhikal Seshkal diemed to

drip dry, and then air dried. The dip time will depend, as is known in_the
art, on a varieayligaterctarin,ssbieensskir, nird dhe ildke .t hEhe egpragntpfused,

m cr obi ol ogi cal _resi stance desi.ed, | st Nt ¢0f .
type and densi t §°oF PR NoOH é"{lgg f’%ﬁ%%‘g?ééﬁn%ee ‘f)%}tae%p Fe‘hl%%??ojf A
penetration of {bgisedite atedquirved andhray Usderedikilyy deteanined Apploneng a
vacuum to the upper_surface of the |lunber may al so be used to degas the

| unber and pron® tlled rbaselr i ng of the lunber by a bath containing the

m cr obi ci dal conbi naji . . . _
PCT/ US98/ 07677 4! OPpical tann1n¥1b9§é§§Q4€Erpr1ses a number of stages,

including, but not limited to, a pickling stage, a chrome-
tanning stage, a vegetable-tanning stage, a post-tan washing
stage, a retanning stage, a dyeiﬁg stage, and a fatliquoring
stage. The combination of a microbicide and an N-alkyl '
heterocyclic compound may be used during all process stages
in the tanning process in addition to those stages where a
known microbiological problem is occurring. In each stage,
the combination of a microbicide and an N-alkyl heterocyclic
compound may be a component of the appropriate tanning
liquor applied to the hide undergoing tanning.
Incorporating.the microbicide and an N-alkyl
heterocyclic compound in a tanning liquor protects the hide
from microbiological deterioration during the tanning
process. preferably, the combination is uniformly
dispersed, e.g., under agitatioh, into an appropriate liquor
to be used in a tanning process. Typical tanning liquors
include, for example, a pickling liquor, a chrome-tanning
liquor, a vegetable-tanning liquor, a post-tan washing
liquor, a fetanning liquor, a dye liquor, and a fatliquor.

This method of application ensures that the combination



The conbi nation of a mcrobicide and an N-al kyl heterocyclic conpound
according to the invention also has uses in the agricultural industry. To
control the growth of mcroorganisns on a seed or plant, the seed or plant
may be contacted with a mcrobicide and an N-al kyl heterocyclic conmpound
I.n a conbi ned anount effective to control the growh of at |

m cr oor gani sm @AY ced or plant. This contacting step may %?)ns%ﬂ?
acconpl i shed using neans and anmounts known in the agricultural industry for
ot her m crobicides. For exanple, the seed &7 plant may be sprayed with an
aqueous formul ati on containing the conbination of mcrobicide and N al kyl
het erocycl i c cappdied, torthepbides mxotedis hgsbtnshi nieyehirlegimslnat i on.

After being sprayed. or .dj pped, the seed | ant _is.generaldy.dri
means known in aﬁ%@"&l‘t dg{i% 1Qkatt ey a‘ﬁi"%’,e%h@é?‘éﬂgﬁgg? b‘?aiordegqxlra%g}: g?sﬂg.
For plants or cropsint hesénéWhaet dldgusinatube, aphti eombinatgicn ofi the

drench. Soil drenching is particularly advantageous when the m croorgani sns
of concern i nhdFVentAensBaY aLeP JmETR}AYeE ppafentrol thegrowkdh REr aspect

of the present 1oyeRthoRiLils %o P4 Ntk 1105, BARELEL! 1105 [ EEGIRIM N O

m croorgani snms I'n an aqueous system capable of supporting such growh. The
aqueous syst emdmufaceartigvwptrbcassn cr@ditacténgntihantékti ke | sulbstratecycl i c

conmpound such that the nj¢robicide_and N-al-kyl, . heterocygli npound are
present in a cd’f%shé‘dca ﬁﬂ?tlgrflf%f:t?\f‘é“i’i?lb&Sﬁfi?anghﬁngﬁbﬁﬁW%gf at | east

one  m Croor gaRitRocPci e aomBOHRd SYSIHRingl BbSthachiHdest isondfFRdtiivglyand
preferably preventing, slinme formation in the aqueous system |
Exanpl es of vardantgodgutbasgsowtnef | adtigkeorganigmeon tediiled to,

| at exes, surfactan I sper.san . 3 . . : _
PCT/ US96/ 07677 diflicvard PERSE Exra1e pr°°es\é928ﬁést§§ﬁiﬁf?§%‘?°s‘,‘ W SReners,

adhesi ves, stangdes invaindlarpanbents,amind siashpergsigehas, tasdthamwse
products, aqueous enulsions, aqueous d t,ergen s, coati ng corg)ositi S,
' te

pai nt conposit i"(‘)‘!ﬁ-’,°bé-lcéﬂﬁéoﬁﬁﬂ§'?{lhﬁn‘é§e Qich BrPEPRTP Py Péous
sol utions, emul oY sfYIRCHSLPASapgtéciate, particular amounts

generally depend on the textile substrate and the degree of
microbiological resistance required.

The step of contacting the textile substrate with the
combination of a microbicide and an N-alkyl heterocyclic
compound may be accomplished using means known in the
textile art. To control microbiological growth, a textile
process generally dips the textile substrate into a bath
containing a microbicide, alone or with other chemicals used
to treat the textile substrate. Alternatively, the textile
substrate may be sprayed with a formulation containing a
microbicide. In the bath or the spray, the combination of
microbicide and N-alkyl heterocyclic compound according to
the invention are present in a combined amount effective to
control the growth of at least one microorganism on the
textile substrate. Preferably, the bath and the spray are
aqueous-based compositions.

To preserve the value of its raw materials and

products, the lumber industry also must control the growth



conbi nati on may al so be enpl oyed i n aqueous systens used in industrial
processes such as netal working fluids, cooling waters (both intake
cooling water and effluent cooling water), and waste waters includi ng waste
waters or sanitation waters undergoing treatnent of the waste in the water,
e. g. sewage treatment. As with the other uses di scussed eéﬁ %
combi nation ofWPHA##MIenti on may be used in the sane anounts ‘a e
same nmanner as mcrobicides traditionally used in these various aqueous
systens. The conbination not only protects flBe aqueous systemprior to use
or when stored, but in many cases protects the aqueous system when in use
or in appropri a®® npproergawiemeianosderrte hereninio wicypbiehesitealri ed.
When used in a i | af i for . iznat j only.
protects the palaﬁégi;%;?%%wc%fn}%te 9éll %ﬂﬁ%@%ﬂﬁ:% mfag t %?5%%9%%1%%&:'@6(1
to a substrate.an N-aFegl esterirg@lientofpoli® aIiing Byethée Oinvénttion

met hod for controlling the growh of m croorgani sms on paper or in a

paper maki ng pr oé8ssffeckive itp £opGrpl ok aPEPWED (9% MigK@osgaRisNG | @hed
paper product Sft'xgﬂbé@- paper board. The paper, pulp, or slurry is contacted
with a mcrobicide and an N al kyl heterocyclic conpound in a conbined
anount effective to Thateahbiderighoof haohiatobbaisie and anmcNeallkphi sm on t he

paper, the pulp,or in a sjurry. The contacting.step is acconpljshed using
roans and. ahounPEERFORCTE [SRNRRRIS, HEKI Fg. UPed to proteBE ERbcl g 50
PCT/ US96/ 07677 gimilar amounts and a similar marder emplofe@Of&tGthé&rthis
aspect of the invention, for exanple, a form\r)\f web on a paper nmaki ng

i1

machi ne (or a weicrebieides umgd Ba tbat hember windnstiny .cofphhact brg ofurber
m crobi ci de and_,. a er. I CeC o) ayl n aqueous
di spersi on contvé’f'ﬁﬁn%ht éyérﬁé(}% iaglg’éé{:aﬁﬁ ﬁgg‘l %%ﬁ%ﬂtgr%%céé??%gconpound
onto the pul p adteomphisiped p fcea\examphe, pbgsspsaying thep@nmaédt Nl il cess.
O, the mcrobicide and_the al kyl heterocyclic conpound may_be

i ncor por at ed i nB@YEOR&F° ‘éic\j;tei‘tm{ﬁ@nﬁéf‘nb?zs?}i% ‘Eﬁ“@?a&ﬁﬂnt %E eb

contacted by ni gpep8biELadedhd Gl RCALRPL 2hEtERScF@ITR r&lhbeunai P dip

with any other agents applied at the press. Alternatively, the pulp nay. be
contacted by m fhfagleneer redixide RaghNcankgining &hse gembinabhppurRE i nto

the pul p/white weher FLALU Baowll GbeEAR! ¥rPl | b ddi&rRh Bnb ROl b t e

formation wire.
agueous bath is preferred.

The microbicide and the N-alkyl heterocyclic compound
are preferably'uﬁiformly'dispersed in a bath (for example,
by agitation) pfior to the dipping of the lumber into the
bath. 1In general, the lumber is dipped into the bath,
raised, allowed to.drip dry, and then air dried. The dip
time will depend, as is known in the art, on a variety of
factors such as the microbicide, the degree of
microbioclogical resistance desired, the moisture content of
the lumber, type and density of the wood, etc. Pressure may
be applied to promote penetration of the combination into
the lumber being treated. Applying a vacuum to the upper
surface of the lumber may also be used to degas the lumber
and promote increased wetting of the lumber by a bath

containing the microbicidal combination.



When treating paper (which includes paperboard and other cellulosic
products or substrates), the mcrobicide and N-al kyl heterocyclic conpound
may be added into pulp slurries in the headbox, in the substrate formng
solution, or in the white water systemto treat the water systemitself or
for incorporation into the body of the paper. Alternatively, aerwsédvrétzher
known i cr obi cV@26P8%}e conbi nation of a nicrobicide and an N- al kyl

het er ocycl i ¢ conpound according to the invention may be mxed into a
coating used to coat the finished paper. 12 The activity of the

conbi nati ons descri bed above has been confirned using stand d Iaboratory
techni ques as di schbsedobination ofary mgrebicide RP%I%?I B¥eyelic
conmpound pot ent.i % Y .en iWaisda
afrect of the ereroiyahif) EPpYRRs Sy «B"RARIESYeh LT AP AL
PCT/ US96/ 07677 uses in the agricultural industry2? Tbokbuhial thergrowthaod

intended to illustrate, not limt e ent i vent i
One procedure fHCTAOrEARLAMRFGCR 50?%%$ %g)éii efi®§ n8Fg$¥?£g)mé§ ‘be

interaction bet e ﬁ@ggounﬂ§cﬁébiéiaﬁ5dhﬂea%ﬁﬁealﬁ?mnhﬁﬂgn@ﬂﬂﬂﬁﬁparatUS
as that used in the basic eterm nation of antifungal aCtIVIti for a

si ngl e conpounccompdemey én, at I:rembdaﬁdl ameunt @ffective PeFaBEFeh & ween two

conmpounds require ecia enen t e t al
desi gn known aépﬁmmibSEoﬁla eaﬁ r3 %ﬁoorﬁﬁng%&g%%b%%bnFgggcégﬁgl E

using a "checkefbaldéntaetiag lsﬁewﬂinﬁia bacivamplichiedc asting megnesond s a
di fferent concentration of Conpound A L and each horlzont%gg ﬁgrepresents a .

di fferent conce?ﬁ?QRﬁSo#nﬁwﬂxlﬁﬁpEﬂﬁdaBrlq?&FQﬁﬁ&céﬂ%#%%FFBh ®¥or each
conpound al one $§§¥%ﬁiéi Hes?8! ®or eIQHﬁle hﬁu?QkkﬁFkuf%ﬂhﬁklﬁhydBéléﬁkayed

provi des: no chem cal " control (position row 1, .colum 1),
(b) results forwitie soomemeous |foméateeno¢orém?mmmf@alcoalbéﬁét{~% eow 1:

chon S 8= 8 IS CTe ol § e BB A,
each Concentratiﬁfbcg Haﬂﬂyaéﬂiaﬁnhﬁgatﬁen@bﬁﬁﬂnaﬂlon After being sprayed

or dipped, the seed or plant is generally dried by means

known in the art such as drip drying, heated drying, or air
drying. For plants or crops, the combination may also be.
applied using a soil: drench. Soil drenching is particularly
advantageous. when. the microorganisms of concern inhabit the
soil surrounding the plant.

Yet another aspect of the present invention is a method
for controiling the growth of microorganisms in an aqueous
system capable of supporting such growth. The aqueous
system is treated with a microbicide and an N-alkyl
heterocyclic compound such that the microbicide and N-alkyl
heterocyclic compound are present in a conbined amount
effective to control the growth of at least one
microorganism in the aqueous system. This includes
controlling, and preferably preventing, slime formation in
the aqueous system.

Examples of various aqueous systems include, but are

not limited to, latexes, surfactants, dispersants,



wi th each concentration of conpound B. In the procedure, each
position in the factorial or checkerboard design is occupied by a culture
t'vbe containing 5 m of sterile liquid culture nedium 'Individual stock
solutions for both conpounds are prepared, and the appropriate vol une

([err]l) is adﬁgg he mediumto achieve the required concergé,ﬁfsw 7|7 f
err o}

specified by t protocol. Each tube is inoculated with 100

Spore suspensi on WO 96/ 38043

PCT/ US96/ 07677 20 23 prepared fromthe test
fungus (Aspergillus niger). _The suspengion is prepared by swabbing the
surface of a vidkilizegey tbickgners) a?‘ff")e%h’fc’rsi' nFFgHE{’,‘?ﬂg Y&+EER0l | ect ed
spores into a € CO h Qs BQ+ 100, |

suspension is c%irjr%‘}éelt%es 'vv%{'englltQ %ggéégiacg%n ensi tq ghisﬁ%ﬁg?“&%%a%&%ﬁe

i nocul at ed tr ea¢meEkdions, e agneohbat detergenis davhting 28hposlidnm, paiah
days. All tubes then are obseg¥?e‘d for ej t her tgeﬁgresenfe or. absence of

fungal mat grovFTPHHHRDS, 8PR.EERPSHHPRS oFR §Hfif, tormulathd, ipe,

items of data regdifdsdlations, etdlsidies |AWeskpeassens! attws (m ni num
inhibitory concentration, MC)_ of each test conpound separately for  which
there was no grembinatien may alsp becemRleied dBnadHerus| systans aigsdudd A

i n conbi nati on, r | C g ._The
above procedur el%%&tfg%gpgggggggg% ?%@[‘ h% t“*&%@ni‘}?g{‘?ﬁ% é 1}(‘%5(:'%, o%ooe%rlln

N-al kyl het er ocystéms dearhutdtakehcovbingumterc aalli efdteend adbaiting 12 show -
the results of the wvarious tests and the potentiation of m crobicidal
effect using afPReR) kA WREEECYREEES cHAPIIHPT YaBFesWate®s BRsent bot h

the | owest Concé‘éﬁi@étii%sﬁie%cﬂnééﬁ%oﬁﬁf&@@a@meﬁépéfaéﬁéywéél{eVi@xi thet here
was no grow h, and the | owest concentration of conpound A in conbination

wi th conpound Bra%ex. whigehsewage Wueaveerfrowth. A plus (+) sign represents
the presence of fugal, GRLARGLACHHONS aLs )R aPEBSED! Side ARIRAES R

fungal mat. The folTow ng corpounds or TornulationS weré tse
dodecyl nor phol dhecHdMyentéohnmag! bgrasked &n th same afithi®ts and in- the

dodecyl imdazole (DDI), technical_ grade 85-95% pure; ,
same manner as microbicides traditionally used in these
various aqueous systems. The combination not only protects
the agueous system prior to use or when stored, but in ﬁany
cases protects. the aqueous system when.in use or in
appropriate applications even after the aqueous system has
dried. When used.in a paint formulation for example, the
combination not only protects the paint in the can, but also
the paint film aftér being applied to a substrate.

Another embodiment of the present invention is a method
for controlling the growth of microorganisms on paper or in
a papermaking process, e.g., in a pulp or paper slurry and
on a finished paper product such as paper board. The paper,
pulp, or slurry is contacted with a microbicide and an N-
alkyl heterocyclic compound in a combined amount effective
to control the growth of at least one microorganism on the
paper, the pulp or in a slurry. The contacting step is
accomplished using means and amounts known in the

papermaking art.
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24 - Kat hon, Busan[err] 1078 product, Buckman Laboratories

IT/c., Menphis, TN; - Bronopol ; - i odopropargyl. butyl carbamate
(1PBC), technical grade 95% pur e; - i odopropargyl carbamate

(1 PC), technical grade 95% "~ pure; - '

2, 2-Di br ono- 3- @ P%“p’ropi onam de (DBNPA), Busan[err] 94 chfug uctG:n
Bucknman Laboratories Inc., Menphis, TN - tribronophenol, GREAT LAKES
PH 73 product, G eat Lakes Chem cal, %®st Lafayette, IN, and -
1, 2- benzi sot hi azol i ne- 3-one, Proxel GXL-20, |C Speci alty Chem cal s;

Tabl e 1: Tribronophéegsiorgdvgptonthiy aspedtDVM ¢chepdongnBjon, for example,
a forming web on a bapgfma&iﬂ? machine (or é_wé€¥¥£p_pulp)+

- - - - - +
+ + o+ + may3¥eé contacted with the comblination ofta micrcdbicide and +
160 - - - + + + + + + + + + 80 - + +
+ + +an N-alkyl hegerocyclic compound, by ppraying an agueous +

390 1 66 é%'.spﬁfsié%x ' c]c_agtta%niagstﬂ'e .tt.1i2c5ronicli 5 and Bl-agkyl A 640
hetexocyclic compound onto the pulp after the pulp leaves
the presses in a papermaking process. Or, the microbicide
and the N-alkyl heterocyclic compound may be incorporated
into a bath used at the wet or size press and the wedb
contacted by nipping the web to incorporate the combination
into the web with any other agents applied at the press.
Alternatively, the pulp may be contacted by mixing the
microbicide and N-alkyl heterocyclic compound into the
pulp/white water mixture, preferably prior to the pulp
reaching the formation wire.

When treating paper (which includes paperboard and
other cellulosic products or substrates), the microbicide
and N-alkyl heterocyclic. compound may be added into pulp
slurries in the headbox, in the substrate forming solution,
or in the white water system to treat the water system
itself or for incorporation into the body of the paper.
Alternatively, as with other known microbicides, the
combination of a microbicide and an N-alkyl heterocyclic
compound according to the invention may be mixed into a
coating used to coat the finished paper.

The activity of the combinations described above has

, been confirmed using standard laboratory techniques as

discussed below. In many cases, the N-alkyl heterocyclic

compound potentiates, or even synergistically enhances, the

microbicidal affect of the particular microbicide. The
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25 " Table 2: Bronopol (conpound A)and-DDM (conpound B) - - - -

1280 - - -
640 - - - + + + + + + + + + 320

N ++ ++ 'wogznso%s * * * +_ _160_ + N Pcrmgégmsﬁ L
+ + + 40 - -- - + + + + + +

+ 20 A 160 80 40 20 1022 5 2.5 1.25 .625 .313
.156 O Table 3: 1PBC (conmpound A) and DDM (conpound B)

- - - . . following examples are intended to -illuysgfrate, not limit, -
- - - - - s - 640 - - + + +

+ o+ o+ 4+ +the+present+;ngﬁﬂflan. . ] + + + + + +
+ + + Examptest + 160 - - + + +

+ + o+ + + + + 80 + + + o+ + +

+ + + 40 ©One procedure for determining a poteptiating, or.,even_

+ + +

syneggistic, interaction between two compounds utilizes the
same technique and apparatus as that used in the basic
determination of antifungal activity for a single compound.
However, the identification of an interaction between two
compounds requires a special arrangement of treatments in an
experimental design known as a "factorial" arrangement.
This is commonly accomplished using a "checkerboard" design
in which each vertical column represents a different
concentration of Compound A, and each horizontal row
represents a different concentration of Compound B. The
concentration series for each compound alone begins at
nzero™. Thus, the correct factorial design provides:

(a) a "no chemical" control (position row 1,
column 1),

(b) results for the concentration series of each
chemical alone (on row 1: chemical B = 0, thus chemical A is
in a series by itself; on column 1, compound A = 0, thus
compound B is in a series by itself), and

{(c) each concentration of compound A in a combination
with each concentration of compound B.

In the procedure, each position in the factorial or
checkerboard design is occupied by a culture tube containing
5 ml of sterile liquid culture medium. Individual stock
solutions for both compounds are prepared, and the
appropriate volume (ul) is added to the medium to achieve
the required concentration specified by the test protocol.

Each tube is inoculated with 100 ul of spore suspension



- + + + + + + + + + o+ 0
640 '320 160 80 40 20 10 5 2.5 1.25 .625 O
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26 Table 4: 1 PC (conmpound A) and DDM (conpound B) - - -

- 1280 - - - * + +  + + o+ 640 = P -
- + + WO96/38043 + 4 320 PCT/US96/07677
+ + + + + + 160 - - - - -+ + + + +
+* 80 - - -+ + + + + 23 + + + 40 -
- - + + o+ + + + + + o+ 20 - -+ 4+ o+ +

+ o+ + 0 prepaded B32en theOtesd fnnguao(Aamﬁrg;llus Biger?s ThBe5 O
gable 5 Kathon &spe é%gﬁilg~§%2%aDDQ'£y gBagglnénthe surface ofz§0v1able )

- - -, - 640 culture (agar slanti and inttoducﬂng'the+coilectéd spores20

V- - + o+ 150

- - - +into a bqttle.poptalnlng 100 ml of qteqy}e water. The spore
suspension is complete when the optical density = 0.28 at
686 nm. The inoculated treatments are incubated in the dark
at 28°C for seven days. All tubes then are observed for
either the presence or. absence of fungal mat growing on the
surface of the liquid medium.

The key items of data recorded are:

(1) the lowest concentration (minimum inhibitory
concentratipn, MIC) of each test compound separately for
which there was no growth, and

(2) the lowest concentration of compound A in
combination with compound B for which there was no growth.

The above procedure was used to determine the
potentiating effect of an N-alkyl heterocyclic compound with
various microbicides. Tables 1-12 show the results of the
various tests and the potentiation of microbicidal effect
using an N-alkyl heterocyclic compound. Tables 1-12 present
both the lowest concentrations of each test compound
separately for which there was no growth, and the loweat
concentration of compound A in combination with compound B
for which there was no grthh. A plus (+) sign represents
the presence of fugal mat and a minus
(-) sign represents the absence of fungal mat. The

. following compounds or formulations were used:

- dodecyl morpholine (DDM), technical grade 85-95%

pure;

- dodecyl imidazole (DDI), technical grade 85-95% pure;



- - - + + + o+ + + + + + 40 -

+ +°  ++ + 4+ + + + + + + 20 - - + + + + 4+
+<+ 4+ + + O A 160 80 40 20 10 5 2.5 .625 .313 .156
.078 O WO 96/ 38043

RCT/ US96/ 07677 - 27 Tabl e 6:

(conpound A) arﬁoﬁﬂﬂﬁn“f conpound B) - - - - - {El)l%smm -
- - - - 1280 - == - - - - - - 640 - -
- + + + +  +. + + + 24 + 320 - -

+ + + + + + + + + +. + + + 160 - - + +

+ + + + + ~ Kathon, Busan® 3078 product, guckman Laboratories

+ + + +-Incé ﬁémphi%? N; + + + + + + +
+ + + + [0 e + + + + + + o+ +
+ . + + - Brdhopdl; 64 32 16 8 4 2 1 0.5
0.25 0.125 0.06 O . Tabl e 7: Kathon (conpound A) and DDI
(conpound B) - . = lodopropargyl butyl carbamate (IPBC), technical grade

) 160 95% pure; ~ 40 - ) ) ) ) ) )
+ + + 20 - - - - - + +

+ + + + ioddgropargyl carbamate (IPC), technical grade- 95% +
+ + + + 2.5 A 640 320 160 80 4 0 20 10 5 2.5
1.25 .625 0 pure; |

- 2,2-Dibromo-3-nitriiopropionamide (DBNPA) , Busan® 94
product, Buckman Laboratories Inc., Memphis, TN;
- tribromophenol, GREAT LAKES PH-73 product, Great
Lakes Chemical, West Lafayette, IN; and
- 1,2-benzisothiazoline-3-one, Proxel GXL-20, ICI

Specialty Chemicals;

Table 1: Tribromophenol (compound A) and DDM (compound B)

TEm= nEx

- - - - - - - - - - - 1- 1280 “
- - - - - - - - - - - - 640 Il
- - - - - + + + + + + + 320 PI
- - 1 - +* - + + + + + -+ + 160
- - - + + + + + + + + + 80
- - - . + + + + + + + + 40
- - - + * + + + + + + + 20 ﬁ
- - - + + + + + + + + + o "
A 640 | 320 160 80 40 20 10 5 2.5 .25 .625 4]




VO 96/ 38043 PCT/ US96/ 07677

28 ° Table 8: Bronopol (conpound A) and DD (conpound B)
B - - - - - 160 - - -
- - - - - - - - - - - 40 - -
- + s + o+ 20 - - - + o+ + 4
+ + + wolddasoas - - + + + + +  POTIUS9607677 +
+ 5- - -+ + + + ++ + + ++ ++ + + +
2:5 - - - + + + + + 25 + + + + A
160 80 40 20 10 5 2.5 1.25 .625 .312 .156 0  Table 9:
| PBC (conpound A) and DDl (conpound B) - - -
- - Table 2: -Bronopol- (compouggmA)mand DDM (compound.B) + +
+ + 40 S
20 - - - + j + 1( - - + H +
+ + + + _ B D j + ++ | . ¥Fazee
+ + 66—86 A0 26 i 5 25—t 27 ﬁiz5
0 - - - - - - - - -
. + + + + * - + + +
+ + + + + + + + + 160
+ + + + + + + + + 80
+ * - + + + + + + 40
+ + + + + + + + + 20
+ + + + +* + +* + + ] “
20 10 S 2,5 1.25 .625 _:313 .156 ] JI

Table 3: IPBC (compound A) and DDM (compound B)

- - - - - - - - - - - - | 1280
- - - - - - - - - - - - €40

- - + + + + + + + + + + . 320
- - + + + + + + + + + + 160
- - -+ +* + + + + + + + + 80
- + + * + + + + + * + + 40
- + + + + + + + + + + + 20
- + + + + + + + + + + + )]

A 640 320 160 80 .} 40 20 10 5 z2.5 1.25 .625 0 !I
=
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29 Table 10: 1 PC (conmpound A) and DDI (conpound B) - - - -

- - .- - - - 160 -
... . . . . . 80 . .

- - - ;- - -+ o+ + 40 - -

- - wvgmi“w + ot + 20 - - - PCT/BS960T6TT +
+ + - - + + + + + o+

+- + o+ 25~ + + + + +
+ 2.5 A 640 320 160 80 40 2.5 1.25 . 625
0 Tabl e Tablerr4 H iRt fREBBPLE] b ARE ,QDNérﬁPEEPu’(“éo‘ﬂbound B)
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30 ‘Table 12: Proxel GXL-20 (conpound A) and DDI (conpound B) - -
e R - 80

E- - - - - - 160

- - - - - - -+ + + + + 40 - - - -+ 4+
+ - + 20~ - -+ + + + + + o+ + + + 10
- F * ¥ wogbnmsoas* L + + + 2.5  -pcTUsYewI677 *
+ + + + + + + + + + 2.5 - + +
+° o+ + o+ o+ o+ + + + @7 A 320 160 80 40 20 10 5
2.5 1.25 .625 .3125 O WO 96/ 38043

PCT/ US96/ 0767Fable 6: DBNPA (compound A) and DDN1(compound B) A nmethod to

i ncrease the eﬁ
applying at |gast on mjcr ol ci dg and an alfkyl jhet efocycllic cenpqunel t
a substrate of apueous s;s_ten'n_subj ect to the ¢r_owtih_ of | m cr dar gani_sffB,ze,

wherein the ar Ryt —fretenocyci Tt T onp diilhe fFormpt=-

[err] . in whichiAv 354017 andithe hetler ockslicting 'dsli-fifed
by [err] is afjsubstikuted-or unsubstitis ed|riha havi ng} #our Jto eijght] 320
menbers and the N-al kyl heterjogycli.c cloppodndji,s dppligd inlagn aqqurt 16
effective to §yTMCIEasE_tng mcpoprerdar act vy off thefmcrgorcirge:

A net hod acco ag—-t-e—e—l—.uim—%;uh {oia-t-hetii-4+obiet-detis sgL*est\d deoth |
5-chl oro- 2- mefhy| -4-| t sofhi azlpt i n]3-onler 2{medhyl -+ i sbthi adot i nl3-dneso |
2-brono- 2-ni {roptopppe-1,.3-df pl , | i,oddpr opqr,gyl, butyl Farbardete, |. 20 |

I - + + + + + + + + + + + 0“

A 64 32 16 8 4 2 1 0.5 0.25 0.125 0.0€ 0

Table 7: Kathon (compound A) and DDI {(compound B)

B
- - - - - - - - - - - - 160
- - - - - - - - - - - - 80
- - - - - - - - -~ - + + 40
- - - - - - - + + + + + 20
- - - - - - + + + + + + 10
- - - - - + + + + + + + 5 “
- - - - - + + + + + + + 2.5 "
- - -~ - A - + -+ -+ + + + + L!l
A 640 320 160 80 40 20 10 5 2.5 1.25 , 625 0
= — e




I -odopr opar gyl carbamate, 2,2-dibrono-3-nitrilopropionam de, tribronophenol,
and 1, 2- benzi sot hi azol i ne-3-one, and mi xtures thereof, and the N-al kyl

het er ocycli ¢ conpound is sel ected from N-dodecyl norpholine, N dodecyl

i m dazol e, N dodecyl -2, 6-di met hyl - nor phol i ne, N-dodecyl -5-chl oronet hyl - 2-
oxazol i di none, N-dodecyl-2-pyrrolidinone, N-dodecyl hexamethyl enei m ne,
"N-dodecyl pyrr%'g | N- dodecyl - 3- et hyl - pi peri di ne, N-dodecydrmusesinrsr?
pi peri di ne, N-dodécyl-4-nmnethyl- piperidine and

N- dodecyl - 2- et hyl - pi peri di ne. 3. A8ethod according to claim 2,
wherein the N-al kyl heterocyclic conmpound is N dodecyl norpholine.

WD 96/ 38043 PCT/ US96/ 07677

32 4. A nethod according to claim2, wherein the N-al kyl

het erocyclic crapieusd Byohbpolie(gdmponnthz)l end DDI (&ompdund @)obi ci dal

~an N-al kyl het Ic d ind df thg fo
[err] wher ei
[err] is a suls
and wherein (&
control the g
conposition ag

het erocyclic

e O

dnd ¢b) dre plesent-jnta c 3
owtlh of _at |[l.easf. orle m :r.oo]rganﬁsm 1-6. |-A mlcr )bi@ijal
condrng To [CTar M5, Wherprh p vayres|irom 9 1q 15 1angr LIe
g3 S€4c]cted ~-orf-tre Lns-v-‘ S yHFF-el-eH-Ry—i2 -
gyrrobipyl- _pyrazdly di byl |t pyrayol |
|

pyrrolidi nonyl Y nyrazol v+ 10

i m dazol i dinylfl, ijm dfzol ijnyl, {im dazol yh, ppxazplidjnronyl. pijperi di.nyl s

pi perazi nyl, qFrf hol fnyT .| _ hekanmetfhyT epernf nyTl an epf ametfhyT epel T
U

7. A m cr obi —CPNPoS romr—acgortt 0" t cHetr : retrer— ¢ Tr-oprct
sel ected froml{c-—dll ofo-2-lmet hylt-4.1 * i shthib¥olih-idne |+ i 0

2- met hyl - 4-i sqithijagol bn- J-sonef 2€- Qrwonot s 2k nstio euser b13-|dasl
i odopr opar gyl ButyT CarBanare, —TodopropargyT carbamare.
2, 2-di brono-3-nitril opropionan de, tribronophenol,
1, 2- benzi sot hifgadld Be- IpROE (cRfolhd IAY &ha DBEr e8bmpaisl tAYe N-al kyl
heterocyclic conmpound is selected fromthe group consisting of N dodecyl
nmor phol i ne, N-Foc ecy i T dazpl e, N-aoﬂecyi -2, Ef-gl fret ﬁy - nor|phol | ne

N- dodecyl - 5-

i

- - - - - - - - - - - - 160

. - - - - - - - - - - - 80

" - - - - - - - - + + + + 40

e
t
[}
1
1
1

+
+
+
+
+
+
+
S

- - - + + + + + + + * + 10
- - + + + + + + + + + + 5
- - + + + + + + + + + + 2.5 ‘I
- - + + + + + + + + + + [

A _ﬂ_ 320 160 80 40 20 10 5 2.5 1.28 .625 o




ch-l or onet hyl - 2- oxazol i di none, N-dodecyl -2-pyrrolidinone, N dodecyl

hexanet hyl enei mi ne, N-dodecyl pyrrolidine, N WO 96/ 38043

PCGT/ US96/ 07677 33

dodecyl - 3- net hyl - pi peri di ne, N-dodecyl piperidine, N

dodecyl - 4- et hyl - pi peri di ne and N-dodecyl -2-net hyl - pi peridi ne. 8.

- A mcrobicidal webgsmss i on according to claim5, wherein the Neeilissssiorsr7
het er ocycli ¢ conpound is N-dodecyl norpholine and the m croorganismis
sel ected from al gae, fungi, and bacteria. 22 9. A m crobi ci dal

conposition according to claim5, wherein the N-alkyl heterocycl I C
conpound i s Nl'ahlalecw Il?ﬁ dmnpeuaﬁdw hendi BPBofepmmcsmd Slsel ected from

al gae, fungi p=tck=baeieti=a el O f—ipdee o iaclal 0Ol a G b0 ﬂe?ahdujg
to claimb, erein fhe :orrpCS|t| i hquepus f or m ' 1%,

met hod for cotrolling t he grjawt h] of i croprgapisng.onla su stra1e 15°J|

Cor’rprISIngth Srep pf ,Uﬂﬁ:Ctin;asuﬁs[ TelsusSEeptijote CERRII

~d
g
23
-
o

S,

m cr oorgani s ML Lo -at—t-gastl gnetm-ci-obide}—and (b4
N-al kyl heter cycl—i cl eonpeund of the flornuja: - |- + + e | a0
[err] wherefn h. -belfrom5 tp.17,| Thelbhet¢rocyeliq ying defined by I]]I R
is a substitu or Nnsupsti utedjrrii nav 9] Ooury to gl gt jmermper s alld
wherein (a) .'-- P i-o—prosdit—i-p-a—goibi-hdd—piouhi—ofliectitot b6 Dﬂpdﬂ
the grow h oflat| t eak e_mlcr oof@anilsm oh+t hé+supstrate. |+ |2 |A S

met hod accord ngl to .11, whetegin in, vaties|.frbm 9it,o 1%,, anfl,

LU HE 5
het er ocyclic { TNg_ TS| S€ ctec TTOM TN "grpup ¢ONS[STT g _of [PyTT P! 1
2pyrroI|d|no p e tryH—py ar-oH—t-Ay——py+apot Ty A B
A | 620 | 320 | 160 | 80 40 20 10 ﬂ 2.5 1.25 625 | o
|

o
B

- e e e L - - | 160 |
- - - - - - - - - - - - 80
- - - - + + + + + + +* + 40
- - - - + + + + + + + + 20
- - - + * + + + + + + + 10
- - + + + + + + + + + + 5
- - + + + + + + + + + + 2.8
- - + + + + + + + + + + [}

A 640 320 160 80 .| 40 20 10 5 2.5 1.25 .625 [
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34 imdazolidinyl, imdazolinyl, imdazolyl, oxazolidinonyl, piperidinyl,
piperazi nyl, norpholinyl, hexamethyl eneimnyl, and heptanethyl enei m nyl.
13. A nethod according to claim111l, wherein the mcrobicide is selected
from 5-chl oro- 2= nmet hyl - 4- i sot hi azol i n- 3- one,

2- et hyl - 4- 1 SOt{yig@€Bsda®- 3- ONe, 2-Dbrono- 2-nitropropane-1, 3- di Obcrruss07677

i odopropargyl butyl carbamate, iodopropargyl carbanate,

2; 2-di brono-3-nitril opropi onam de, tribro henol, and 1,2

- benzi sot hi azol i ne-3-one, and m xtures thereof, and the N-al kyl

het erocyclic conpound is sel ected from N dodecyl norpholine, N dodecyl

i m dazol e, N- Triefe A2 :2 Peoele®Rt 200 fepmRound A\ gBdcbii -

oxazol i di none,

N- dodecyl pyrrjol ijdi nq, N-Pdode Eyl -3- nethyl -Joi péri df ne,

pi peri di ne, N{dodecyll-4-net hyl- pilperi ﬂi_neﬂta_nd _ R i _

N- dodecyl - 2- f—=Tpiper T T reftrodtaccyri to
wherein the N+ a - trocyelid combsund is NLrIanha(J' oo I‘ Li
m croorgani smjj s |sel dct ed] from-al dae, 1ungif - ahd bhet efi+a. | -
met hod accordijhg jto dl.aim 11, fwherjej n {he N. 41I+ky ,hetterocyglic
i s N-dodecyl ijrmqgazofis; [*} € CT 0 roa ST S >§Te t:ec'r rom

fungi, and ba B
is a hide, altextile
met hod for corfgrdiling th

e, llunbel + a jseed+ of+a pltant) +
bWt h lof mM.crdoy ggni sfr i p,an gqQueo

capabl e of sugpoT|tTITg —la T ¢roo C

treating thgadgueeds—syttombitH= — =

WO 96/ 38043 A | 320 | 160 | 80 40 20PC] 1.25 | .625 | .3125
35 (b) 'an N-al kyl heterocyclic conpound of the fornmula:



[err] wherein n varies from5 to 17, the heterocyclic ring i
IS a'substituted or unsubstituted ring having four to eig ﬁ“ﬁﬂ
wherein (a) and (b) are present .x ﬁ;ggﬁbfpeg t effe

the gromh of at |east one mcro rgan| L A nmet hod according to
claim 17, whergin the m crobici Iép?%d fr 5- Chloro'%xﬁﬁk&%he%
isothiazolin-3yﬁﬁﬁ?ﬂy§nethyl-4-isoth|azol|n 3-one, 2-brono-

2-ni tropropane-1, 3-diol, iodopropargyl butyl carbamate, iodopropargyl
carbamate, 2,2-dibrono-3-nitrilopropionan d& tribronophenol, and

1, 2- benzi sot hi azol i ne- 3-one, and m xtures thereof, and the N al kyl

het erocycl i ¢ cqChXxIMsd is selected fron1N—dodecyI nor phol i ne, N-dodecyl

i m dazole, N dodec 22 oI|ne Egggecil-S-chlo€onethyl
oxazol i di none, N—do cyI F8| easf@(fg’d’e SREXIRBEATI ®het ni ne
N-dodecyl pyrrohi &idhacilied xehs@ngneﬁ@yétéy I%Eff ap1§ind dedeExst one

pi peridi ne, N-dodecyl -4-nethyl- piperidine and

N- dodecyl - 2- netmrthséﬂledlaﬁé an N-alkpl hﬁﬁmla@c@pmpngndot@m m 17,
wherei.n the N I od I oline and the
n1croorgan|sn1|§ﬁ%E¥3§te ?¥%§#§°PS g?ungl,jec %ac$§¥ gngweﬁ Jnl520 A

met hod accor di nfi¢dpoiganising, wheﬁ:em the MN-aligiik Hetleebesetyel comsaippund

i s N-dodecyl imdazgle, and_the mcroorganismis selected from al gae,
fungi, and bact®?§ Fhe formulst = A et hod according to claim 17, wherein
said aqueous systemis selected fromthe group consisting of a latex, a
metal working fluid, an aqueous emnul sion,

PCT/ US96/ 07677 CH-CHN R36 aqueous detergent, cooling
wat er, and an aqueous resin formnulation. 22. A nethod for controlling
the growth of mcroorganisms on pulp or paper in a papermaking process,

conprising the s gmhikh ¢ORAGNErbResPES DL PTarRPRSle WekBrocyc1{@)rflg | east
one m crobicide, and #B8) an N-al kyl heterocyclic conpound of tHhe

f or mul a: defined by N R is FepuPstltuted or unsubstituted ring

having four to eight members and the N-alkyl heterocyclic
compound is applied in an amount effective to increase the
microbicidal activity of the microbicide.

2. A method according to claim 1, wherein the -
microbicide is selected from 5-chloro-2-methyl-4-
isothiazolin-3-one, 2-methyl-4-isothiazolin-3-one, 2-bromo-
2-nitropropane-1,3-diol, iodopropargyl butyl carbamate,
iodopropargyl carbamate, 2,2-dibromo-3-nitrilopropionamide,
tribromophenol, and 1,2-benzisothiazoline-3-one, and
mixtures thereof, and the N-alkyl heterccyclic cbmpound is
selected from N-dodecyl morpholine, N-dodecyl imidazole, N-
dodecyl-2, 6-dimethyl-morpholine, N-dodecyl-5-chloromethyl-2-
oxazolidinone, N-dodecyl-2-pyrrolidinone, N-dodecyl
hexamethyleneimine, N-dodecyl pyrrolidine, N-dodecyl-3-

, methyl-piperidine, N-dodecyl piperiding, N-dodecyl-4-methyl-
piperidine and N-dodecyl-2-methyl-piperidine.

3. A method according to claim 2, wherein the N-alkyl

heterocyclic compound is N-dodecyl morpholine.

I
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wherein n varies from5 to 17, the heterocyclic ring'dé?}héd r] i a.
substituted or unsubstituted ring fayinAg- ei ght nf“ﬁ ' u E»ﬂﬁnd'
(‘b) are present in a conbined anmoyn Jéfiﬁﬁﬁuyﬁsggf ntrob™ LR, sOT »al

| east one m croorgani sm 23. A neBEﬁuﬁoEgcorJ? g to claim 22, wherein
the pulp is contacted by m xing tthe m crobrtt il an N-al kyl lic
conpound into B3I} urry prior to reaching a formation vm're"?lzﬁgwy
paper maki ng process. 24. A nmethod according to claim 22, wherein the
m crobicide is selected from 5-chloro-2-net®g -4- isothiazolin-3-one,

2-met hyl - 4-i sot hi.azol i n-3-one, 2-brono- 2-nitropropane-1, 3-diol,

i odopr opar gyl butyl éar balemethedaesrygingytocetdime? ¢ wherein the N-alkyl

2, 2-di brono-3-nitrilopropionam de, .tribro I

1, 2- benzi sot hi abSFFﬁ8-8§8gﬁ%,'g%n“FP§‘ﬁdxtlﬁr%IEg?ﬁg?ggf%mJ%%‘)t]‘r?é N-al kyl

het erocyclic conpound.is sehbefsksidiaam dofipeeiyionnedgiptiigiag: N- dodecyl

I m dazol e, N dodecyl -2, 6-di net hyl - mpr phol i ne, N-dodecyl -5-chl or onet hyl - 2-
oxazol i di none, N-dodd@}la®-}835% |08 RARECPRCLEBRYE hexanet hyl enei i ne,

N- dodecyl pyrrolidin € 13 : : .

37 et byl bt peri di ng) NEGoReeY o RSSPTaFFEL iR, SRR pivel formitas
pi peri di ne and N-dodecyl -2-net hyl - pi peri di ne. 25. A method according
to claim22, wherein the N- al kyl heterocycldc\conpound i s N-dodecyl

nor phol i ne and the nicroorganismis §3#8¥h€ﬂwf?on1algae, fungi, and

bacteri a. 26. A nethod according to claim22, wherein the N alkyl
heterocyclic conpound is N-dodecyl imdazole, and the mcroorganismis
sel ected from aW§8ESIRUAGY2T AR &rtg. 17, the heterocyclic ripg defieed3

PCT/ US96/ 07677

. . . . . 8
AVENDED CLAI VB by N~JR is a substituted or unsubstituted ring having fou§

to eight members, and wherein (a) and (b) are present in a
combined amount effective to control the growth of at least
one microorganism.

6. A microbicidal composition according to c¢laim 5,
wherein n varies from 9 to 15, and the heterocyclic ring is
selected from the group consisting of pyrrolidinyl, 2-
pyrrolidinonyl, pyrrolinyl, pyrazolidinyl, pyrazolinyl,
pyrazolyl, imidazolidinyl, imidazolinyl, imidazolyl,
oxazolidinonyl, piperidinyl, piperazinyl, morpholinyl,
hexamethyleneiminyl, and heptamethyleneiminyl.

7. A microbicidal composition according to claim 5,
wherein microbicide selected from 5-chloro-2-methyl-4-
isothiazolin-3-one, 2-methyl-4-isothiazolin-3-one, 2-bromo-
2-nitropropane-1,3-diol iodopropargyl butyl carbamate,
iodopropargyl carbamate, 2,2-dibromo-3-nitrilopropionamide,
tribromophenol, 1,2-benzisothiazoline-3-one, and mixtures
thereof, and the N-alkyl heterocyclic compound is selected
from the group consisting of N-dodecyl morpholine, N-dodecyl
imidazole, N-dodecyl-2,6-dimethyl-morpholine, N-dodecyl-5-
chloromethyl-2-oxazolidinone, N—dodecyl-2-pyrroiidinone, N-

dodecyl hexamethyleneimine, N-dodecyl pyrrolidine, N-
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[r-ecived by the International Bureau on 17 Decenber 1996(
origi'nal claims 1, 5, 11, 17 and 22 amended; renaining cI @”m
ages 1. A net hed

P obt SBHERT.

q;s ef f ect |*venes:s
m crobi ci de comprising the step gfTHI J_§ at | east one
m crobi ci de and an N-al kyl heterdgcycli BRERLAMSling a substrat S96/0767
aqueous system’%%‘?.n’ﬂsfa@ﬁ'{3 to the growth of m croorgani sns, V\herei]ﬁn?(?le W a.f kyl

y -y

het erocyclic 5 conpound has the fomul a: in which n varies
from5 to 17 and the beterocyclic ring defiRd8d by [err] is a substituted or
10 unsubstituted ring having four to eight nenbers and the N al kyl

het erocyclic C(ﬂqﬁam-i:ie-methyl-pipppidthén Brdedemylt péperidine, t B-
potentiate the icjdal ,activit the m crohj ci de
Do e ot hod SRARSA 4y TR oispipaY i Gins ofad ohdtletr§EpcPaEmYL- sel cot ed

from 5- piperidine.

chl or 0- 2- met hyl - 4-i sot hi azol i n- 3- one, 2- met hyl - 4- i sot hi azol i n- 3- one,
2- br ono- 2- nltropropaﬁne 1% micyobigidal FRARHHONRCCREajndcEebakai®, 5,

I odopr.opar gyl gg(@g OPL0§;0
tri bronophenol , an % %rﬁ?gg?%?gg% T*%ceygl%%ecé?d;%&hh E%uirqegg%gfeof and
t he N-al kyl hetmmgu:llmre mﬂpehedmiereefgammhfrs)raemedcdacykomoam@é; ne,

N- dodecy!l i m dazol e, N-dodecyl - 2. 6-di net hyl - nor phol i ne,
N- dodecyl - 5- chlfé'i?’!ﬁr’e'ttﬁﬂ PAGKEF R+ di none N—

dodecyl - 2- pyrrol i di npne, I gadeeysciexanBsiydSNGidH Recobadfgoey! claim 5,
pyrrolidinc, N dodecyl-3- 20 met hyl - pi peri di ne, N-dodecyl' piperi di ne,
N- dodecyl - 4- netwiygrgipdiialiireliyl hetevecytl c compound fgt Nytlodegrli di ne.

3. A nmet hod accordi-n m 2, wherein the N-al k eterocyclic
conpound is N finddd ZOIEg@d}%cf;k)enﬂ?ﬁﬁS??%%m% 1§ 2t Qrom4af¥aeA net hod

according to clging, aﬁmrﬁd&egmg N-al kyl heterocyclic compound is N

dodecyl i m dazole. a) at feast one micrabicide and _
PCT/ US96/ 07677 10. A micyppbigidabsgomposition according to claim 5,
39 Q:Qg a hegerocygld the formul a:
5 wherein n varrt?lens t?.)rom y_o U%lm ﬁ %et% oc@lcﬁclgggﬁﬁggtgéﬁ ned by [err]

is a substituted or 11. A method for controlling the growth of
microorganisms on a substrate comprising the step of
contacting a substrate susceptible to the growth of
microorganisms with
(a) at least one microbicide, and

(b) an N-alkyl heterocyclic compound of the formula:

/)
CHGHN R

wherein n may be from 5 to 17, the heterocyclic ring defined
by ﬁ::h is a substituted or unsubstituted ring having four
to eight members, and wherein (a) and (b) are present in a
combined amount éffective to control the growth of at least
one microorganism on the substrate.

12. A method according to claim 11, wherein n varies
from 9 to 15, and the heterocyclic ring is selected from the

group consieting of pyrrolidinyl, 2-pyrrolidinonyl,

pyrrolinyl, pyrazolidinyl, pyrazolinyl, pyrazolyl,
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unsubstituted ring having four to eight nenbers, and wher gj

are present in a conbi ned anobunt effective to cont ﬂm"mmlmg mﬂ
at*| east one m croorgani smand the Eﬁ 5 Fer ) B t erocyell ¢ )
is present in an anount effective So ?Eﬁ_hgég EfEﬁ m cr obi ci dal

activity of the mcrobicide (a). Of.. it o) A m croly&l
conposition ac&?mq o claim5, wherein n varies from?9 tolyf?,lﬁgkm'm7
and the heterocyclic ring is selected fromthe group consi sting of
pyrroi di nyl, 2-pyrrolidinonyl, pyrroB#nyl, pyrazolidinyl,
pyrazolinyl, pyrazolyl, imdazolidinyl, imdazolinyl, imdazol

| .
oxazol i di nonyl , ipigazolidimyl piimddazhinylrpiphAzohal, ﬁ’é‘i‘&ﬁﬁ-é?ﬂ@mm nyl ,

and 5 hept aret h eim nyd . . J ' i CJ .
conposi tion accg?’%?%%g{k’oy j(::r)I 2‘? lrﬁeﬁaz\%ﬁg%éi Wﬁ?%?%’b?%]i ’delé §ée;}“ é%ggjdghgﬂlmyh om
5-chl or o- 2- met hghd4héepbamé Ryl dneimian®,. 2- met hyl - 4-i sot hi azol i n-3-one,

2- br ono- 2- ni tropropane-1, 3-di ol i_odopropargyl butyl carbamate,

i odopr opar gyl carbanbde, 2 Mhdhasegrding toclain dinopherastdehe _
71 bromophenol , i 2oBeozas ol AUCtRE 2xaACs-aRfbdl M WathyhDgreof . and the
N-al kyl heterocyclic conmpound 1's selected fromthe group gon5| sting of

N- dodecyl norphbdbohbiazolin-Nawdelymethylagoisothiazolin-3-one, 2-bromo-
N- dodecyl - 2, 6-di,net hyl - nor phol.i ne,..N: dodegyl - 5- chl ar t byl - 2- _

oxazol | i none. R BOHECHTORARE 1 BPhon SOIRPHTREAENL HAEX TGP ERES ne:

N- dodecyl iedbpebpairgfl NeLasdaerk; 320t 8ybronded iriitde 1 oPrpienamide,

pi peridi ne, N-dodecyl-4-nethyl- ) pi peridine and

N- dodecyl - 2- net kyibpppephenel, and 1,2-benzisotiiazolimericpndi caudl

conposi tion accQkdi 0 | a5, 3 : | ]
conmpound is N dﬁ%ggg?e%ﬁ%%%é@n’e a&#ggﬁﬁeﬂmggg%%t}g%%%rﬁiﬁcsl lgeP%&:‘fé‘gﬁgr%én

al gae, f uagleahedbfxdre rN-alodecyl morpholine, N-dodecyl Y¥id&:3BOAN-
40 PCT/ USQ6/.07677 . . 9. m.crobj ci dal

conposi tion acca?a?ﬁﬁz_t'%f %T%’r‘?ﬁt&y\?ﬂﬁg‘f’@ﬁ%ﬁﬁef\k% _ ecy_l's'chi?ﬁ?‘a‘éwjr'cz'
conpound is Ndaﬂgﬁahama@épI:@@a@cgmez%%eeim&{e,l w-gsheeyed from

al gae, fungi, and bacteria. 10. A m cr obi ci dal
conposi ti on accbepmgthylereimine, Whdedpaylheyrredbtineg .ol -Aodeayl-3-
aqueous fornul ag,j i : 34 _ . Okg_ Ljn _
growh of m cro{é‘%gialx}s 1P%¥11%u§edbsl,qt P gta éc%né%gg%%&é' N 8't8 Eéégé'e%r}g?éﬁﬁ -
contacting a supipezidinesandtN-icderylt-Bemgthyl hpiderlidimeor gani sns with O

(2) at I east one m opohi ol g A accoraing to LPluf'hiY ShEYL:ROLELGYe! e

[err] alkyl heterocyclic compound is N-dodecyl morpholine and the-

microorganism is selected from algae, fungi, and bacteria.

15. A method according to claim 11, wherein the N-
alkyl heterocyclic- compound is N-dodecyl imidazole, and the
microorganism is selected from algae, fungi, and bacteria.

16. A method of claim 11 wherein the substrate is a
hide, a textile substrate, lumber, a seed, or a plant.

17. A method for controlling the growth of
microorganisms in an aqueous system capable of supporting
growth of a microorganism comprising the step of treating
the aqueocus system with

{a) at least one microbicide, and
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5- wherein n may be from5 to 17, the heterocyclic ri ngJﬂmmﬂﬂi ;
Is a’'substituted or unsucstituted ring having four : l Eﬂﬂ,

and wherein (a) and (b) are presepi_.in-a eormi ned andunf effettisve*to
control the growth of at |east ongTHISBHBEGHABHRENN t he substrate and
the N-al kyl heterocyclic conpound|(b) iRERLABERBNt inf an anount ﬁlﬁ%}o‘/ﬁﬂo
potentiate the%™ crobi ci dal “aetTvityor—tThe m crobicide (a).

12. A method according to claim1l, wherein n varies from9 to 15, and

t he heterocyclic ring is selected fro®st he group consisting of
pyrrolidinyl, 2-pyrrolidinonyl, pyrroiinyl, pyrazolidinyl,

pyrazolinyl, pyrazol yb) amiXeiiyldheyerocyrdacotomgdynd mid&hel Formula:
oxazol i di-nenyl , piperidinyl, piperazinyl, norpholinyl, hexomethylenimnyl,
and hept anmet hyl eneni m nyl . ' 13 A nmet hod according to claim
11, wherein the microbicide is select eq;l).d:nﬂ?fn SR

chl oro- 2- net hyl - 4-i sot hi azol i n-3-one. 2-net hy+- 4-i sot hi azol i n- 3- one,

2- br ono- 2- ni t r opr opane- 1, 3-diol, iodopropargyl butyl carbanate,

i odopr.opargyl c e, - di &3pxn hbtr] ' e [T .
tri bronophenol ,afégé , Z{Ib‘é\éésgot Il%gllz)cs)l Fﬁe?g-’ o%ié?p%ndé]?n&xg&ggs TeREr gfg%)??d

and by N I 96/ 38Astituted or unsubstituted ring having four
PCT/ US96/ 07677 ~

. 1
the N-al kyl het EPofYERF ceBRGTRm ARds WhEFEL P42} r%ﬂ‘?l\l‘]ﬂ)oc?é??ylprﬁﬁleﬂﬁoﬁfln?

N-dodecyl i m dazghginblidomeayt -5 fectivet Byl cBREPHD! tHE.growth of at least -
N- dodecyl - 5- chl or onet hyl - 2- oxazol i di none, N dodecyl - 2-pyrrolidi none,

N-dodecyl hexanenayhéaseargrnisndodecyl pyrrolidine, N dodecyl - 3-

met hyl - pi peri di ne, odegyl niperidine. N dodceyl-4-nmethyl-piperidine and
N-dodecyl - 2- net hyl ’-\%gperﬁga’f‘%‘%‘gf atccorginglg_o ?f%‘l‘ﬂe}ﬂgd"%&?gﬁ‘d?‘h& to claim
11, wherein thephbabkytifet £5 OsaXddtedC erBAUBdchloPb dpafatyImar-phol i ne and
the mcroorgamsmis sel ected from al gae, fungi, and bacteria.

15. A nethod ieebhdrnglin-itenen 2rmekh¥iefnienthiazekin-drener odybipro-
lgac, fungi . and LaCTRr TRane: £ A1, dobERaRR At e, Macphhdiey LT

al gae, fungi, and bact wherein.the
substrate i s a bpdeprepargyl| eashamsiteat @, 2-dirbeomo a3 seitkilyprepioaamide,

B N N

of treatig the agueauesSyRepsdd) tdhd the N-Gakyd! hbeasbcpsib dlicomouades and -

(B) an Nk e SR ed Erom "S- Bodecy1’ morphol ihe, N-dodecyl imidazole, N-
dodecyl-2, 6-dimethyl-morpholine, N-dodecyl-5-chloromethyl-2-
oxazolidinone, N-dodecyl-2-pyrrolidinone, N-dodecyl
hexamethyleneimine, N-dodecyl pyrrolidine, N-dodecyl-3-
methyl-piperidine, -N-dodecyl piperidine, N-dodecyl-4-methyl-
piperidine and N-dodecyl-z—methyl-piperidiﬁe.

19. A method according to claim 17, wherein the N-
alkyl heterocyclic compound is N-dodecyl morpholine and the
microorganism is selected from algae, fungi, and bacteria.

20. A method according to claim 17, wherein the N-
alkyl heterocyclic compound is N-dodecyl imidazole, and the

. microorganism is selected from algae, fungi, and bacteria.

21. A method according to claim 17, wherein said

aqueous system is selected from the group consisting of a

latex, a metal working fluid, an agqueous emulsion, an
— e ———————
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wherein n varies froms5 to 17, the heterocyclic ring defi

substituted br unsubstituted ring having four to eight nelmlﬁfmmmm#m
('@ and (b) are present in a conbined ampunt. effective to comtral #hes =
grow h of at |east one m croorgani s;rmgrml;ﬁh&{maﬁw het er ocyclic corrpound

(b) is present ,in an anount effectjive tREmgj;(melate t he mi crobj %@Jm’lm

activity of t heWR WP ci de (a). WO 96/ 13

PCT/ US96/ 07677 '

42 18. A nmet hod accordi3dfg to claim 17, wherein tho

m crobicide is selected from 5- chl or o- 2- met hyl - 4-i sot hi azol i n- 3- one,

2- et hyl - i sot hi sapieeus- datergent onecRling Mesespaped an aqueows dlegin
i odopr opar gyl r# rhamat e, iodopropargyl carbamate, 2,2, -dibrono-3-
nitril opropi ona ‘?vﬂ'mlf" POrmphenoI and 1, 2- benzi sot hi azol i ne-3-one, and

m xtures thereof, ang2h a tnbehbaaf&ylcmqwgl theCoPOWtcbE s sel ect ed
from N-dodecyl norpholine, N dodecyl . imdazol e,
N- dodecyl - 2, 6- dﬂﬁgﬁﬁypgﬁﬁpﬁng|pﬁcpulp or paper in a papermaking process,.

! e PR Rl et o o B oy i 1

met hyl - pi per| di ne, N-(d(hdet:yﬂ.epspeonellnme:rdbld:odecyand- met hyl - pi peri di ne and
N- dodecy! hyl pet | di ne. . 19. hod

accordi %g to claim T?nﬁ’ \%/\ﬁé‘rg i#ﬁ%%ﬁ?ﬁﬁyﬂé&?%‘?ﬂ’?& %%n@b‘%%’?“gla’

N- dodecyl norpholine and the mcroorganismis selected from al gae, fungi,
and bacteri a. 20. A net hodsascordig to claim 17, wherein
the N-al kyl heterocyclic conmpound is c"%'cn"'zr\ji)decyl i m dazol e, and t he

m croorganismis selected fromal gae, fungi, and hacteri a.

21. A nmet hod according to claim17, wherein said agqueous systemis

sel ected from whereinengvaupesofisosts e afz, athet bateroopthic wimg dgfihedd,

an aqueous enul si o n,aqueou , et er cool i ng wat and _an
e T R 4R BBt s rueed U 33Ehap T POL AT RS St BBo £oRR
the growth of Mg Qﬁ"g%%ntn&ﬂ%eQB PEh® ) RHE(DL) Nage prese:p@pﬁ{ @k:bﬁ\amed
process, conprising the step of contactng the pulp gaper with

(a) at |east oneawgitoptépgeivgnfo control the grOWth of at lemgrons| ET

(b) an N-al kyl hijgmcompound of the fornula:
17 DEC 1996 h‘ﬁ‘it'c'qro(aﬁﬁerelmn n varies from5 to 17, the heterocyclic ring

defined by N R is a f3bst At m’eehodraccordlnmwbsﬂ.an.mt 22, rwinerdiayithg polp to

ei ght menbers, a:{.]sd c(orgta%rtl_gd(gg( I%g.:etl g t een tm:l.icrllro 1.89. ang an N-alkyl
heterocyclic compound into a pulp slurry prior to reaching a
formation wire ih_a’papermaking process.

24. A method according to claim 22, wherein the
microbicide is selected from 5-chloro-2-methyl-4-
isothiazolin-3-bne, 2-methyl-~4-isothiazolin-3-one, 2-bromo-
2-nitropropane-1,3-diol, iodopropargyl butyl carbamate,
iodopropargyl carbamate, 2,2-dibromo-3-nitrilopropionamide,
tribromophenol, and 1,2—benzisbthiazoline-3-one, and
mixtures therepf, and the N-alkyl heterocyclic compound is
selected from N-dodecyl morpholine, N-dodecyl imidazole, N-
dodecyl-2, 6-dimethyl-morpholine, N-dodecyl-5-chloromethyl-2-
oxazolidinone, N-dodecyl-2-pyrrolidinone, N-dodecyl
hexamethyleneimine, N-dodecyl pyrrolidine, N-dodecyl-3-
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anount effective to control the gromh of at |east one mcr, i sm and
B R
PGT/ US96/ 07677 R e

het er ocyclic conpound (b) is pres;THﬁgsﬂingbséﬁﬁg ffective to potentiate”
t he m crobici dg activity o BOETr (a). 3.
A net hod accorg}'ﬂﬁsqsg“cl aim 22, wherei REPRASHRI p i 9 contacted Pbg/rmnﬁggl%%‘?t he
5 m crobi ci de and an N-al kyl heterocycltc conpound ito a pulp slurry
prior to reaching a formati on wire in3& papermaki ng process.

24. A met hod according to claim 22, wherein the mcrobicide is selected
from 5- vhtbyb-giperidinel Nedpleaydl phip8ribdine, N-dodecyl-4-methyl-

2-nmet hyl - 4-i sot hi-azol- - 3—ene+ 2: br-eaw- 2-ni.L 1-opr opane:- ..1, 3-di ol ,
oopt opar gyl bHLDFELONEE s N asevosar DR PR RARR I Gl br omo- 3.
nitrilopropionam de,28( i b ailefied @lecoRbiing, LobelFim i) anehredf- BheMk- and

m xtures thereof, and the N-al kyl heterocyclic conpound is selected
from N dodecyl AbkBhoherRronylsfe apmpound isj Nr@@defyl morpholine and the

N- dodecy] - 2, 6- dj k = ' . .
N—dodecyl-5-ch|g?%%ﬁ%%%%géggggégﬁ?ﬁfﬁgﬁefrﬁp algae, fungi, and bacteria.
dodecyl - 2- pyrrol i di neée, Alueder)lackexdimtythybeakaim s, MWeerdénythe N-
pyrrolidine, Ndodecyl-3- 5 et hyl - pi peridineg, N-dodecyl piperidine,
N—dodecyl-4-netﬁ§¥yﬁié%F?fﬁ?¥F¥ﬁﬁi9€§88§Bgy1?23‘§°de°§£rﬁﬂﬁ?ﬁFPEgpe?P i?kﬁ
25. A nmethod age9bdi-ganisn Ciaidu12eeeher8hnalfge N Aldgsl, BeheracyELis.

conpound is N- dodecyl norpholine and the m croorganismis sel ected
from al gae, fungi, and bacteri a. 26. A nmet hod accordi ng
to claim 22, wherein the N-al kyl heterocyclic conpound is N- dodecy!l

i mdazole, and the mcroorganismis selected fromal gae, fungi, and
bacteri a.
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