CONTROLLED RELEASE COVPCSI TI ONS Background of the Invention

T@ls I nvention relates generally to a conposition for controlling the
rel ease of biologically active conpounds. In particular, this invention
relates to 5 the use of certain calixarene conmpounds to control the

rel ease of biologically active conpounds. The ability to
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Various methods of controlled release are known. Such methods include
encapsulation of the biologically active compound, adsorption of the biologically
active compound on an inert carrier, such as silica gel, and clathration of the

biologically active compound.

20 All of these méthods have drawbacks to widespread commercial use, such
as expensive starting materials, limited compatibility of the controlled release
method to the compounds to be released or locus to be protected, and limited
control of the release of the biologically active compounds. For example,' whether
a clathrate forms is solvent dependent, which limits available solvent choices.

25 An additional prob.lem with clathrates is that solvent, rather than the desired

biologically active compound, is sometimes incorporated into the complex. |

For example, EP 709 358 A (Suzuki et al.) discloses a clathrate of
isothiazolones using a tetrakisphenol compound. Although these compositions

provide some control of the release of the isothiazolone, the amount of control is
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2 limted and the tetraki sphenol conpound used to prepare the

clathrate is very expensi ve. Suzuki -et al. do not discuss calixarene
conpounds. "JP 07 003 191 A, assigned to Kurita, discloses a
ckathrate of isothiazol ones with 2
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be protected, and more effective at controlling the release of the biologically

10 active compound than compositions currently available.

Summary of the Invention

The present invention is directed to a controlled release composition

comprising a biologically active compound and a calixarene compound of the

formula
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wherein X1, X2, X3 X4 Y1, Y2 Y3 and Y4 are independently selected from
hydrogen, cyano, nitro, halo, (C;-Cs)alkyl, (C1-Co)alkoxy, (Ce-Ciz)alkenyl, (Ce-
Ciz)alkynyl, phenyl, substituted phexiyl; (C;-Cm)aralkyl, substituted (Cs-
Cio)aralkyl, NR2R3, SR¢; X! and Y, X2 and Y2, X3 and Y3, and X4 and Y4 may be

20 joined to form a 5- or 6-membered ring; R and R! are independently selected from

hydrogen, (C1-Cg)alkyl, cyclopropyl,I phenyl, substituted phenj'l, (C+-Cio)aralkyl,



Clerr])al kynyl, phenyl, substituted phenyl, ((err]-Cerr])aralkyl,
substituted (Cerr]- Cerr])aral kyl, NR[err]Rerr], SR err]; Xerr]
and Y[err], Xerr] and Y[err], X err] and Y[err], and X[ err] and Y[err] may
be 20 joined to forma 5- or 6-nenbered ring; Rand Rerr] are
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Detailed Description of the Invention

As used throughout the specification, the following terms shall have the

following meanings, unless the context clearly indicates otherwise.

The term “biologically active compounds” refers to microbicides, marine
20 antifouling agents, and agricultural pesticides. “Microbicide” refers to a
compound capable of inhibiting the growth of or controlling the growth of
microorganisms at a locus. The tefm “microorganism” includes, but is not

limited to, fungi, bacteria, and algae.

“Marine antifouling agent” includes algaecides and molluscicides.

25 “Marine antifouling activity” is intended to include both the elimination of and
inhibition of growth of marine organisms. Marine organisms controlled by
marine antifouling agents suitable for use in this invention include both hard
and soft fouling organisms. Generally speaking, the term “soft fouling
organisms” refers to plants and invertebrates, such as slime, algae, kelp, soft

30 corals, tunicates, hydroids, sponges, and anemones, while the term “hard fbuling



"Marine antifouling agent" includes al gaeci des and nol | usci ci des. 25
“Marine antifouling activity" is intended to include both the elimnation

of and inhibition of growth of marine organisms. Marine organi sns
gontrol |l ed by marine antifouling agen%s suitable for use in this
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The biologically active compounds useful in this invention are those which
20 are hydrogen bond acceptors. That is, the compounds are those having one or
‘more atoms selected from nitrogen, oxygen, fluorine or mixtures thereof. The
nitrogen or oxygen. may have sihgle or multiple bonds, such as in a carbonyl,

imine, nitrile, hydroxy, amide, alkoxy, ester, ether or amine group.

Suitable microbicides of the preseﬂt invention include, but are not limited
25 to: 5-chloro-2-methyl-3-isothiazolone; 2-methyl-3-isothiazolone; 2-n-octyl-3-
isothiazolone; 4,5-dichloro-2-n-octyl-3-isothiazolone; 3-iodo-2-propynyl butyl
carbamate; 1,2-dibromo-2,4-dicyanobutane; methylene-bis-thiocyanate; 2-
thiocyanomethylthiobenzothiazole; tetrééhloroisoﬁhthalonitrile; 5-bromo-5-nitro-
1,3-dioxane; 2-bromo-2-nitopropanediol; 2,2-dibromo-3-nitrilopropionamide;

30 N,N’-dimethylhydroxyl-E,5’-dimethy1hydantoin; bromochlorodimethylhydantoin;



Sui tabl e m crobicides of the present invention include, but are not limted
25 to: 5-chloro-2-nethyl-3-isothiazol one; 2-nethyl-3-isothiazol one;

2-n-octyl - 3- i sot hi azol one; 4, 5-di chI or o- 2-n-octyl - 3-i sot hi azol one;
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het erocyclic structures such as captan fol pet,
Suitable agricultural fungicides of the present invention include, but are -

20 ‘not limited to: dithiocarbamate and derivatives such as ferbam, ziram, maneb,
mancozeb, zineb, propineb, metham, thiram, the complex of zineb and
polyethylene thiuram disulfide, dazomet, and mixtures of these with copper
salts; nitrophenol derivatives such as dinocap, binapacryl, and 2-sec-butyl-4,6-
dinitrophenyl isdpropyl carbonate; heterocyclic structures such as captan folpet,

25  glyodine, dithianon, thioquinox, benomyl, thiabendazole, vinolozolin, iprodione,
procymidone, triadimenol, triadimefon, bitertanol, flucrcimide, triarimol,
cycloheximide, ethirimol, dodemorph, dimethomorph, thifluzamide, and,
quinomethionate; miscellaneous halogenated fungicides such as: chloranil,
dichlone, chloroneb, tricamba, dichloran, and polychloronitrobenzenes; fungicidal -

30 antibiotics such as: griseofulvin, kasugamycin and streptomyecin; miscellaneous
fungicides such as: diphenyl sulfone, dodine, methoxyl, 1-thiocyanoc-2,4-

dinitrobenzene, 1-phenylthiosemicarbazide, thiophanate-methyl, and cymoxanil;
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25 fenamiphos; fenazaflor; fenbutatin—oxide; fenitrothion; fenoxycarb; fensulfothion;
fenthion; fenvalerate; ﬂucyclokuron; flufenoxuron; fluvalinate; fonofos;
fosmethilan; furathiocarb; hexythiazox; isazophos; isofenphos; isoxathion;
methamidophos; methidathion; methiocarb; methomyl; methyl parathion;
mevinphos; mexacarbate; monocrotophos; nicotiné;' omethoate; oxamyl;

30 parathion; permethrin; phorate; phosalone; phosmet; phosphamidon; pirimicarb;

- pirimiphos—ethyl; profenofos; promecarb; propargite; pyridaben; resmethrin;



25 fenam phos; fenazaflor; fenbutatin-oxide; fenitrothion; fenoxycarb,;
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5~ di cBl ORfetRy D3 MdkMiasdlone, 2-n b L iRA R 298P ne N BALSLH- %oé&ﬂe

4,5-trimethyl ene-3-i sot hi azol one, 3-i odo- 2- propynyl butyl carbanmate; '

5- chl or o- 2ispthiazeoloos bﬁv@mwhmyl}wpheh6+trmnth31eme43-xsoth1azolone, 8-iodo-2-
h p hi
| nvent {on PRENRb bR cashampte: SRR E LA HiSRBnS AR daT g 4.0 T S

2,8, 14, 20- tie¢Hlsrcaghdidigéacycl o[ 19. 3. 1. 1[err] . 19.[err]. 1[ err]] oct acosa-
1(25),3,5,7(28),9, 11, 13(27), 15, 17,19(26), 21, 23- dodecaene- 4, 6, 10, 12, 16, 18, 22

, 24- 0Ct Ol The calixarene compounds useful in this invention include, but are not
2,8, 14, 20-t etranet hyl pentacyclo[ 19. 3. 1. 1[err].1[err] . 1[err]] oct acosa-

1(25), 3¢ 5, ledsyd ®; 28,1420 trabropyldentadycle[1933L. de"é&éﬁéﬂés:t&cosa-

25 14 o0 LA IR8 8 TG 15.15,1900 2183 dodecsenest 6, 10,12, 168.22.3%
1( 25) 3, 5, 86téB) 2.8, 1@2@-3&2:2&1&155:1&&:1&8&&@[)192311 187 godgesmetaboéa-10, 12, 16, 18, 22

oct oI

2, 8 14, 20- 1625).3.5, %@8) Bukly1 3@, 1.} €/18(20,23, 23-dgdpcagner 1610, la,[lﬁrm}%?o%é-acos a-

125035 g o Ao 12 TRl 12 0102

I nvent itpn a(%),@%w{]mb b}’llZIB(Zﬁlei?(119@6%)216263&6@%&1@4 ermlme,qsezmz&-d by
met hods known in t iterature

or exa e HOI% er . Chem,
45, 4498- 49@91 (am®8)8, lwgﬁeﬁg-teyt-bmpentacyctq{ggfﬁ liég‘ 19]6@4605@650
22 T A e o et s Bt eecifib s b1 o 000

di sclose t repgalr at’i bn”’ ri’ous carixarenes and aré& nerel
octol.

The calixarene compounds useful in this invention are generally
20 commercially available or may be prepared by methods known in the literature.
For example, Hogberg, J. Org. Chem., 45, 4498-4500 (1980); Hogberg, J. Am. _'
Chem. Soc., 102, 6046-6050 (1980); and Tunstad et al., J. Org. Chem., 54, 1305-
1312 (1989) disclose the preparation of various calixarenes and are herein
incorporated by reference to the extent they teach how to make the calixarenes of

25 the present invention.

The compositions of the present invention can be prepared by mixizig a
solution of the biologically active compound with a solution of the calixarene
compound. In the alternative, either the biologically active compound or the

" calixarene compound may be added neat to a solution of the other component.
30 For example, a calixarene compound may be added neat to a solution of the

biologically active compound. The solvent can be removed by any means, such as



i ncorporated by reference to the extent they teach how to nake the

cal i xarenes of 25 the present invention. The conpositions of
the present invention can be prepared by m xing a solution of the

bi ol ogically active conpound with a solution of the calixarene

conpound. In the alternative, either the” biologically active conpound or

t he c ahdxpraiieed pipsyund, toepielden solitbor Hgaid dompositidnit The solvehbasat her
conmponent. 3Q, For exanple, a calixarene conpound may be added neat to a
sol uti on ofo flisgolve the hieJpgigrls artive eempeund may brithersane or dfarephHope
renoved by V. Sy : .

5" S iR i calizarone compound., Whep ifrent solyents ape used 1y o

sol vent U_S@61dissolvettﬁe(ﬁi&ﬁ'gicﬁﬂﬂfahﬁv&)b@lhp@ﬁﬁ@hh& the chleareneeompdundyitlie t he
same or different from t hat used to dissolve the calixarene compound.

Wien di §f epteferred thafthewbe miseile with eagh other| Mixtures of solveapite mayalset i ve

oty bl e wht Bt Suitablf SgpSRANAG allnole such pB HCRRRSE ctibilol I ¢
Sui t abl e se@lysiiiod; dstédsy Sackhs ethif] acetate And HultFl dvabdte; kefohes Buchard

propanol ; esters, such as ethyl .acetate and butgl acef;)at_éggketé)gﬁsbksuch as
@SIACEONITELOMQ FRe Xe.and

the like. ln the.alternatiy ei.ther th | oql ' onpound
or the cal F&zﬂ‘% ﬁ&eiﬁau}é%%%%&hgi’i%%?ﬁa_ 9"%‘2‘* l"ﬁ%fg%‘fgs{%a %‘e(‘@i’_}’{a.&(gﬁé_en a

_nel t 199 US@@&b@uﬁd%ﬁ%ﬂﬂrﬁS’be blendédBS Q! thERNSVRén hhﬂelﬁﬁ@f&@é& to piepake tie |t
is preferred that the biologically active ound is nelted and the

1t ] ve conp S e )
cal i xar ene cewppsitions\wf the present inventieanitiis referredcthas she bicdlegically apfdve

present invention.are l.s. il.0s preferred that . e up in a
carrier. I8%P oundﬁgleiéﬁ(% %‘1’ T4 %%‘Elognd% e?h‘é}‘g%‘% %@netlf. ?ﬁé{éﬁtﬁhg n may be
| oaded Wi t Bompositid@8f 8hé Yrdse@titrehtithtare ®ilRDit W profertddethiat thegbe sdken

acet one and@cetonpand methyliga-biet ketonen pitrilpssuc i

~
ey

active conpound, based on t he wei ght of the calixarene conmpound. Thus,
t he wei ght upan caXidsi ol ogi cal |y active compound to calixarene
conpound in the conpositions is generally from 0.1:99.9 to 95:5.

Preferally, theTheioghixarete compoundswf thd freésend iriveatidbnmoayg b2doagedewithabl y
from1l:3 to 4:1. - t one piolagically activ ongpound may
be used i n8PREFally fropgRil Jev F‘g/ﬁé W‘?ﬂ@e&l@’g&%ﬁgﬁ& ?icamagnﬁoﬁ?gs%_ﬁsm he
conpounds  ¢Re JRlight of the/cafi¥&fetetotngot@al Thdd) th@wefHiSatioT bisIsERRILY T Z€,
each other and are conpatible
active compound to calixarene compound in the compositions is generally from
0.1:99.9 to 95:5. Preferably, the weight ratio is from 1:10 to 9:1 and more '

20 preferably from 1:3 to 4:1.

More than one biologically active compound niay be used in the
compositions of the present invention as long as the compounds do not
irreversibly react with, or otherwise destabilize, each other and are compatible
with the calixarene compound. This has the advantage of controlling the release

25  of multiple biologically active compounds which may provide a broader spectrum
of control than one compound alone. Also, this may reduce the cost of treatment
when multiple biologically active compounds must be used. When more than one
biologically active compound is used, the ratio of the total amount of the
biologically active compounds to the calixarene compound is generally from

30 0.1:99.9t095:5.



wi_.th the calixarene conpound. This has the advantage of controlling the
release 25 of nultiple biologically active conpounds which nmay provide a

br oader spectrum of control than one conpound al one. Al so, this may
reduce the cost of treatnent when nultiple biologically active
conpounds nust be used. \Wen nore than ofie bi ol ogical ly active

conpound i s us€eThe chapositionsof théinvieatioh map tunithef cdiprise a cakhtior, sgckak! y

active compounds to the calixarene conmpound_is gleneral ly from30, 0.1:99.9
to 955  water, organic solvent or mixtures thereof. Suitable organic’solvent carriers

vt er . or gy S MY g ok BSR4 08 oEbnll . ek FRAIRLSS BB R EAE) L)

carriers xylenkeiletisknolpetthasbl; atetonk| Metleyl dthyl Retohomethyldsolritihketanet at e,
butyl acetate, tolueng, ne, methanol, ethanol, acetone, nethyl

|
et hyl “ké&t ofEaylems a&ymf ééﬂ&hylﬁn)é)@?@ieeropzlenetm%r@pmw&w glyrel: And ghicol

gl ycol, pr l.en | O . : . When
P compos PR ke A corlh ARG o ¥helb¥ition ABF'vPhd f8ed in an aBHIRRral
appl i cat i ogpplitatidn, it &f preferded bRit thacasdsr be anbgrenomallyatbeptable

accept abl e . carrier. The conpositions of the invention are
useful whef@W8T.t he bi 6l ogically 10 active conpound woul d be useful. \Wen
the biologically active conpound is a . mcrobicide, the conpositions of

the invention alkegempositionsefithe diventipnare usefuliwlhérever the hinlogiradiyst h of
m croorgani spys, such as ba ria and.fungj,, J4.n.a.lqcus.. The , .
Compostit | oReaEs cHhEow il BREsb he el Wk te biplopical Aetivy coBmBERAdRa 1 i ng
pr ot ecti on p{iERABANE, the BRPoaFonsDfithe P ntRf aretdefdlSin dBHtrolifgg gt |1 m ted
to: 15 cooling towers; air washers; mneral slurries; pulp and paper
pr ocessi nginhibitilsg the growthpfmiroeirganismss sivchras hapteviasands fiengl, iachlesises;
caul ks; magtics; sealants,, . ricultu adj uvant preservation;
const ruct | Shegpemvsiicis. B he irvaitiinre sultabid friean driais faiting
di si nf ect agisteafich &dk AiPkdorSanibRs MG Aablk 1ddfHRIRde bu@RTe not linfiHEHTEN
products; Soaps; laundry rinse waters; |eather and | eather products; 20
wood, ilficl vebling towersy gir washers; nhinecalslurnies; puymand paperiprevessing flwids;t es;
plastics; lubricants: hydraulic fluids; pedi.cal deyices; .metalworking
Fluids:  PAPERAHREgs: SKmmIne berls] snes: adhosives: capls, mastiorsPrit®tsai nt s
var ni shes, abfighiatd'8djuvant PRéderPatic; RoAdteactidpfoRitts; QheiPAR®! fl Ui ds; -
coatings, including marine coati ngs; petrol eum processing fl uids;
fuel; oil toibdtries] shatspogshdisinfeciamte agd antiseptics formylated indystrial atsd
[S)?cn):jfjl:tz gr S gﬁéﬁ%&ﬁ;ﬁg& gé%'&'; Eajlw&;nnsaeswgéegg;rlgéth%gdand leat}}e%)i}rlt)(li&cts;
20 wood, including 'lumber, timber, fiberboard, plywood, and wood composites;
 plastics; lubricants; hydraulic fluids; medical devices; metalworking fluids;
emulsions and dispersions; paints, including marine paints; varnishes, including
marine varnishes; latexes; odor control fluids; coatings, including marine
coatings; petroleum processing fluids; fuel; oil field fluids; photographic
25 chemicals; printing fluids; sanitizers; detergents; textiles, such as fibers; and

textile products, such as clothes and carpéts.

When compositions of the invention comprise a microbicide, they can
either be added directly to the locus to be protected or added as a composition
further comprising a suitable carrier. Suitable carriers useful for microbicidal

30 applications include, but are not limited to, water; organic solvent, such as
ethylene glycol, diethylene glycol, propylene glycol, dipropylene glycol, xylene,

toluene, acetone, methyl iso-butyl ketone, or esters; or mixtures thereof. The



When conpositions of the invention conprise a mcrobicide, they can
either be added directly to the locus to be protected or added as a

conposition further conprising a suitable carrier. Suitable carriers
useful for mcrobicidal 30 applicationsg.nclude, but are not limted to,
wat er; organic solvent, such as et hyl ene gl ycol, diethylene glycol,
propyl ene gémpositiods praypglsebe fgtmulated ay neiceemulsions pinieoemudsifiablee, net hyl
i so-butyl keton or esters; or lin tures thereof. The

10 cofRRERHAIAS SRS, ShelsiliaRl Rpcentreten; pAYEmarnEn ke

m cr oenul sj ﬁ;y\@a HOPER LS4 hof |} ntrates,
past es, orbfr%%y be ted. T e'ncapisazfjlllﬁigggu e %ﬂ?gﬂfdﬁh?ﬁ ﬁ%’?}l(gjgﬂ\%ﬁgl | depend

upon t he | pretscted dxel the panprcolachixtobioiet e dp tte preparatiorn ofthiesé de used.
The preg)ar?tio of these f or mul atigns i s by well known, standard

met hods>  formulations i ﬂveimmgn arghme rise a microbicide, the
amount of the conposi tions of the invention necessary to control or
i nhibit the groYhemothe compasitionsramaprisee micrabicide, theramontafdhe to be

pr ot ect ed, It 1:5: ' fficient i.f Jdt .pravides fr .5 to 2500
ppm of mcro 'Pﬁ%‘é‘ggk a?#eaﬁ%gl 8;51 nfegg%sgr%}‘,%{:%%tf%qur 1%%1*{/?}%? gﬁqw(c:ifpnao s are

of t en usedniifrdo@ganichiatdepetds upoh thé lus §b b protectddo butitiRiclly sufficiehe
conpositions of the invention my be added to a nmetal working fluid

concent r at & it prpvifes fromn@d toB09ppmaiof mievobicide, atrtbadeansdp befnrotasterbsi t i ons

f t hgri ' . trol m [, wh inth
Final 0t aptiofStSalae Brd GeGie BB i ook Al Srulhe HhtRer BRBRH TR rakiRlt oo
general |y thogmpésitiohs BPthedinvéhtioh Meayhé haked td'g ndtal Rorkingdluidi | ution. In
| oci such .as .a paint,_ which is not further di luted, the anopunt of the

conposi t i opencgntrate, whichrisithen faxtber dilytado Famamounts of theicomposijionsoh

grow h are | clent 1f the ovide.generally from 500 te 2500 ppm .
of “the m cPapiyeR BN ndcbeda i o BbblinictBOteBion! bl 25 thd SafBRiRlung b

t he preseniyorkitigflaiddilich 26 suffitien€ ifiMelypRuvide Geasfilly frbhes €050 ?ﬁhi bONs

of the present invention can be use to inhibit the growth of marine

d
or gani 4fs bie mipnobicide imthe finaldidetiensin lashsuchasa paint, whichisonet fixmkhene

structure. endi rticul ar rine siructure to ._he

ot ot ect eq. RIS el o o8; BRRbOGHERE o Bia BSeBlib et Sattn comtrl,

i ncor por at eficiodrgariibs grawthars sufidisnisf th@pprRiddigdmehlly fiom 500 thRE00€
structure, 25 or incorporated into a coating which is then applied to the

mari ne st r Gpmeithe microbicide.

When the biologically active compound of the present inventionisa
20 marine antifouling agent, the compositions of the présent invention can be used
to inhibit the growth of marine organisms by application of the compositions onto
or into a marine structure. Depending upon the particular marine structure to
be protected, the compositions of the present invention can be directly
incorporated into the marine structure, applied directly to the marine structure,

25  or incorporated into a coating which is then applied to the marine structure.

Suitable marine structures include, but are not limited to: boats, oil
platforms, piers, pilings, docks, elastomeric rubbers, and fish nets. The
compositions of the present invention are typically directly incorporated into
structures such as elastomeric rubber or fish net fibers during manufacture.

30  Direct application of the compositioqs of the inven_fion is typically made to

structures such as fish nets or wood pilings. The compositions of the invention



Suitable marine structures include, but are not limted to: boats, oi
platforns, piers, pilings, docks, elastoneric rubbers, and fish nets. The
conpositions of the present invention are typically directly incorporated

i At O structures such as el astoneric yubber or fish net fibers during
manuf acture. 30 Direct application of tH@'conpositions of the invention is

Lypically Bgieatsd be incohBUNRES o iind Sodti5E, dUSh 3 U HBRY bt 05, T

conpositions of the inven ed into a
mari ne coat vamislsuch as a marine paint or var ni sh. Wien
t he conpositions of the invention conprise a marine antifouling agent,

the anmount of t conposi tions of the invention necessary to inhibit or 5
prevent the gro e@rtimomwsmwfé:he invention ecomprisea marine antifquling

provi-des fr 9 . ' ntifoulin | one. based

on the wei gﬁgé%tf tl?%gmjoum ng}eljgﬁm ué%eSl{lgﬁgbgﬁpl)‘r%c}Pg%'?tg%n Sgce%g%ﬁétogiﬁ?‘f 1& Rei ght

of the co®at prayent the gegwth etimarine orfiieisndstie tEEioRINp bhiffiRientdf iti frovidesdrdmh on

are di rectlé [ ncor por at ed into or directly lied onto a structure,
f

app .
the amount Bfl $orR0 @avhninarine anfidewling agentalongbaised ondhe weightodi theof

mari ne orgag _Pﬁn__,js ner. |G if d vi des. 0..1,t o 3Q. 9 of

mari ne anti &5& [ ngstggje fug%%de?'u%%ése ga"%%het‘%%lg&é%ﬁ%e %qa%ﬂ?etosl{er cﬁqtf@ It is
preferred tWien the cmipositieds sfthedavPatson hf8ireétly fiftorpbratdd Rito be directl .
sufficient to _, rovide 0.5 to 20 %w of marine antifouling agent al one;

more pref er @BpLjed anfop styucture, theramowphof themomnositiansi nacessary dainkibit thee

anount t . 1 RV entd-on I.tabl eto.i.nhifi g th
arown of nBTRAEALLE Wediskidls bepolsMy Hitgat i} Brineo 0 Bl fomedto. 1
to 30 %w ofmarixe metifoulingCigent @lci@cbhsed 6 che Wefddd ofthe struckdie. Right of
said coating. The apmount of-the conpositions of the invention

pref er abl y Brefesreddhat the ameuntpf thef compasitionsof the inventionbe sufficians: tonor e

pref erably, . 0 Al . ln.general . the conpositie@ns, pf ,th
i nvent i on cg#pé?%é%gt()?oﬁépﬁ ng arne 3ﬁf‘?‘f 5%%‘“55’3%%3‘?0 eiq{ggﬁrﬁgﬁ’atletae’@n a
‘carrier suctwits Wheglincorporited i &/ edtiting, the aBibuht a8 tKe/ beiRBositiBh ¥f the
| sobutyl ketone,, and mﬁ I.soanyl ketaone; or m xtures t her eof .

Jrethyl . es |
Di rect  &ppl Mventignsuitable o inbibib $he gremtivef mazineroreanisms isgpnsrally any
sufficient if it provides 0.1 to 30 %wt of marine antifouling agent alone, based on

the weight of said coating. The amount of the compositions of the invention
preferably provides 0.5 to 15 %wt of marine antifouling agent alone; more
preferably, 1 to 10 %wt.

20 In general, the compositions of the invention comprising a marine
anﬁfouling agent are incorporatéd in a carrier such as water; organic solvent,
such as xylene, methyl isobutyl ketone, and methyl isoamyl ketone; or mixtures
thereof. -

Direct applications of the compositions of the invention may be by any
25  conventional means, such as dipping, spraying, or coating. Fish- nets, for
example, may be also protected by dipping the fish nets into a composition
comprising the compositions of the invention and a carrier or by spraying the |

fish nets with said composition.

Structures such as wood 'pilin_gs and fish nets may be protected by directly

30 incorporating the compositions of the invention into the structure. For example,



25 conventional neans, such as dipping, spraying, or coating. Fish nets,
for exanpl e, may be al so protected by dipping the fish nets into a
conposition conprising the conpositions of the invention and a carrier
of by spraying the fish nets with ﬁ%id conposi tion. o
Structures such as wood pilings and fish“nets may be protected by directly

30 i ncor ppEcthpHetibhf ‘Emrtioﬁrlﬁrﬁfertcaﬁlﬂr{bYﬁé‘hicﬁﬁiéxnirﬁytﬂk%zﬁﬂliédcﬁour e. For
exanpl e, : 1 a

conposi t i owoad usébforpikings by nfeans|of pressupe txsabment onva¢wim pepregnatign.i ed t o

{oor canat i Bhese omppRbiai BR At re RSl %R e TR N B e, o o 11 o

»
net fi berdﬂ'dhhf%ture. manuf acture. 5 Marine coatings conprise a
bi nder and sol vent and optionally other i ngredi ents. The sol vent may be
ei ther organic solvent or water. The conpositions of the invention are
sui tablse for usMarimetnoatings comprise arbinder and solvenband dptiemaliipotheat i ngs.

Sol vent - based mar | ti ef erred.. A tional
bi nder ey PEEeeRts. S T0E FalveRimay hergither areanic splyent oF MagetroTBE nCor por at | ng
t he CONPOSicsh9siofs b4 ¥hel iAVEMiLDRre StARE!Br BidHPbGhIoNeiCandWater-  ar e

not limted to: polyvinyl chloride in a solvent-based system chlorinated
rubber i n basedimarineisaatiogs ySolvent-hased marinegioatings azwprefenredased or
aqueous systens; vinyl chloride-vinyl acetate copol ymer systens as

aqueous di spersjon ar | vent - based eNg, t adi yrepe..
rubbers; but adiéﬁ%é‘?ﬂ%‘fiﬂt{?ﬁi&i ?H‘%’i’%ﬁy E%Hﬁﬁ%@a H%he BithASd &%fo%g dditing _
but adi gne- fcy¥RRatiag thé esmpbitidns ePHes Fivettivh Sutdble bitfdera sndlids,dnd oi | ;
asphal t; epoxies; siloxanes; and the |ike. The marine coatings
of the preawerotilimitaditen palyyinslichinride ip & splvanirbased system; chigriaatad t he

cont ol | S HRE A8 2 soust PERed sudlef Aty BURAEA RrooMapt¥Bied BRfmmeons o 4 50
20 opti ongyskemEOvingl hlofidalvifigladtetate Copolsinted HyStentdid agReAtdivFerabmit S,

r heol ogy modi fiers, or adhesion pronoters, Solvent-based coatings may
al so opt i ovrsalyent-basedsyatemss busadiene-styrene rubberns; butagiendaeyiapityledi fi er s.

A typieal IRHeRS 1i8hieRd PRk R lofitkle 7AbBE; BLAE ORs sHoh hE 1ihReddbil;

asphalt; epoxies; siloxanes; and the like.

The marine coatings of the present invention may optionally contain one
or more of the following: inorganic pigments, organic pigments, or dyes, and
controlled release materials, such as rosin. Water-based coatings may also

20 optionally contain: coalescents, dispersants, surface active agents, rheology
modifiers, or adhesion promoters. Solvent-based coatings niay also optionally

contain extenders, plasticizers, or rheology modifiers.

A typical marine coating comprises 2 to 20 %wt binders, up to 15 %wt
rosins/modified rosins, 0.5 to 5 %wt plasticizers, 0.1 to 2 %wt antisettling agent,
25 5 to 60 %wt solvent/diluent, up to 70 %wt cuprous oxide, up to 30 %wt pigments

(other than cuprous oxide), and up to 15 %wt marine antifouling agent.

Marine coatings containing the compositions of the invention may be

applied to a structure to be protected by any of a number of conventional means.



rgsins/nodified rosins, 0.5 to 5 % plasticizers, 0.1 to 2 %
antisettling agent, 25 5 to 60 % solvent/diluent, up to 70 %M cuprous
oxi de, up to 30 %v pignents - (other than cuprous oxide), and up to 15
%w narine antifouling agent. ‘ Mari ne coatings containing the
conpositions of the invention may be 13applied to a structure-to be

protected ByuitaBle Reads bEFPSlicafonCiaeMAR! bR ate ABAMIted to, sSpraying; rolling;
13 Sui t abl e neans of -application include, but are not Timted to,

sprayi ng; buokshing;or dippidg: ushi ng; or di ppi ng. When t he

bi ol ogi-cal |y active conpound is an agricultural pesticide, the -
conposi tions of Whem thevidologivallyaictive campouad is anpigaitultunal saticide, thay be
used as 5 seed treatpents. The conpositigns may be used directly or :
f or mul at edc@@PeRitions of the inyepfiopaaay be appbed to 8r QLA BY BAYRRBSAY 8 es,

o1 OCTH e hipgions B1VY9, MR AMSOR TS e o0l ©°

i | 1 ustr at e gasiilbs;rflosedbles) enaslpiftible concenbifatéd)enipfeasulsifiable oéncentrdted, are
not intended to lim¢t the scope of the inventijon 10 in any aspect.

Exanpl e 1 emulsions, micrqeraulsimsy ar mavhaersapsplatedof conpositions of the
present invention prepared according to the follow ng general nethod.
15 A sol uThefoltowisig examplés arecpreaentedrtoribustratofwrthénvariauscaspectsr

acet one was placed ip a flask. Ta fhi ol,ut i or sl .was .added a

Sotution off thepreSedtfiyenfiof bubite aotiptendsd 3B et Hie Srrre of thh S Eepsicn

sol ventg asid Bfly @spéctar ene conmpound. The anmount of the :

4, 5-di chl oro-2-n-octyl -3-i sot hi azol one added was such that the final

product contained from 29-60 % of the 4,5-dichloro-2-n- 20

‘octyl -3-isothiazol one, based on the weight of the conposition. After

t hor ough m xi ng, the solvent wa renmoved in vacuo at 50 Cto

yield either a solid or an oil. ds of the final products were
- 0, 1t

95-100% The CO’E‘B& %cl)ﬁolv%rxllsg a%eexamples of compositions of the present invention

prepared according to the following general method.

15 A solution or slurry of the calixarene compound in methanol or acetone

was placed in a flask. . To this solution or slurry was added a solution of 4,5-
“dichloro-2-n-octyl-3-isothiazolone in the same solvent as the calixarene _

compdund. The amount of the 4,5-dichloro-2-n-octyl-3-isothiazolone added was

such that the final product contained from 29-60 %wt of the 4,5-dichloro-2-n-

20 octyl-3-isothiazolone, based on the weight of the composition. After thorough
mixing, the solvent was then removed in vacuo at 50° C to yield either a solid or
an oil. The yields of the final products were 95-100%. The compositions are
reported in Table 1.

Calixarene Compound

25 A= 2,8,14,20-tetra§ropy1pentacyclo[19.3.1.13'7.19r13.115»19]bctacosa-
1(25),3,5,7 (28'),'9,11,13(27),15,1‘7,19(26),21,23~dodecaene-4,6,10,12,16,18,22,24-
octol

B = 2,8,14,20-tetramethylpentacyclo[19.3.1.13.7,19.13,115.19]octacosa-
1(25),3,5,7(28),9,11,13(27),15,17,19(26),21,23-dodecaene-4,6,10,12,16,18,22,24-
36 octol



reported in Table 1. Cal i xarene Conmpound 25 A=
2,8,14, 20-tetrapropyl pentacyclo[19.3. 1. 1[err]. 1[err] 1[err]] oct acosa-
1(25),3,5,7(28),9, 11, 13(27), 15,17,

19(26), 21, 23- dodecaene-4, 6, 10, 12, 16, 18, 2 424- oct ol B =
2,8,14,20-tetraneth Ipentacyclo 19 3.1.1[err].1[err] 1 err]]octacosa-

1(25), 3,5, 7(28), @aﬁ 8184, 20-retrap mﬂmmwda[m:ﬁ 1daedaids P)@td®sa2, 16, 18, 22
,24- 30 oc

¢35, 14, 280 SIRES Pl GD 10 37 29262 3% dpdscasperk 190216 182 Sos.a-
1(25) 3,5, 76481 . 9, 11, 13(27), 15, 17, 19(26), 21 23 dodecaene 4,6,

10, 12, 16, 18, 22, 24- oct ol : .
2,8,14,20-tetra-Her I of $d 13 184 % osa-
(25 55 7(28) g %Epgj gé@%&%&&ﬁ%ﬁ%ﬁa&cﬂ[ﬁ 3 L0 87 {4 BRIl EAGHAE
19(26), 24, 23(25(),@6&“,&@&)9411613(27ﬂ,25 16,19826) 217%3-dodecacne48,10,12,16,18,22,24-

Tabl e 1. Conpositions of the Invention Sanmpl e Cal i xar ene
4,5-Di chl or 8l n-octyl - 3- - Physi cal Compound
i sot hi azol one (%) State 1 A
60 al 2 _ B
50 Solid - 3 C
29 Sol i dTable 1: Compoditions of the InveiRtion
59 Sol i d 10
Exanpl e 2 Sample Calixarene 4,5-Dichloro-2-n-octyl-3- Physical
Compound . isothiazolone (%wt) State
1 A 60 Oil
2 B 50 Solid
3 C 29 Solid
4 D 59 : Solid
10
Example 2

The compositions of Example 1 were evaluated for their rate of release of

biélogically active compound according to the following procedures.

An amount of Sample 2 sufficient to provide 20mg/L of 4,6-dichloro-2-n-
15 octyl-3-isothiazolone if all the 4,5-dichloro-2-n-octyl-3-isothiazolone were
released was weighed into a 100 mL glass jar. To this solution was added 100
mL of DI water containing 0.3 %wt. of sodium dioctyl sulfosuccinate as
surfactant. The solution was then gently stirred. Aliquots (0.5 mL) were taken
at various time points and placed in a micro centrifuge tube and centrifuged at
20 14,000 rpm for 3 minutes. The resultant clear aqueous layer was then analyzed
for 4,5-dichloro-2—n—octy1-3-isothiazoloné. The centrifuge tube was then washed
with 0.5 mL of fresh water/surfactant solution and the wash solution was then
returned to the glass jar. This ensured that none of the particles removed during

sampling were lost and that the volume stayed constant. The aliquots were



The conpositions of Exanple 1 were evaluated for their rate of rel ease of
bi ol ogically active conpound according to the foll ow ng procedures.

An anmpount of Sanple 2 sufficient to provide 20ng/L of 4,5-dichloro-2-n- 15
oetyl -3-isothiazolone if all the 4, 5-dig | or o- 2- n-octyl -3-i sot hi azol one
wer e rel eased was weighed into a 1 m. glass jar. To this solution
was added drlyzed by HPIG fddl themtneountofidas-diahdo®-Bndaetyled-isothliagelodeoct yl

sul fosucci nate as surfactant. The so] ut.i _th ent]y stirred.
Ali quot s (119_.?0318&% ThercumulgEiye percenfgg it *Br%ﬁ@‘%iﬁ&’ubﬁya_&@t@&ei n a
mcro Ce”t{el'[édégﬁ atré'Qg%cgr@%ﬁF’T%lefﬂiged at 20 14,000 rpmfor 3 mnutes. The

resul tant clear aque yer was then analyzed for
4, 5-di chl oro-2-n-octyl -3-isothiazol one. The centrifuge tube was then washed
with 0.5 nL of fresh water/surfactant solution and the wash sol ution was

th t d.to.t | 9S8, & Thi d.1hat i th ticl
romoved dur i ng. TabIE 2k phiavDidlosert areeiarprbipaiRe Rlephad conct ant -

The aliquots were 15

anal yzed by HPLC for theSamplét | oft Days d} chays- 2- A0d2a%A |3- i sot hi azol one
rel eased. The cunul ati yepegrcentages of 23

4,5-di chl oro-2-n-octyl {3-i ?ot hi Az ol gne r]eq eased are rgported in Table
2. 5 Tabl e 2: % of 4,5-Dichloro-2-n-octyl-3-isothiazol one

Rel eased , - Sanpl e 4 Days 7 Days. 10 Days

2 9 Fro ﬁl}gse data, itZan be clearly seen that tAI e APBEitIdAL 3 thd can be
clearly seen t Hat ¥ Re conpositions 0 e present "1 nvention slowy

rel ease t hgredeft tivehtionclévly-retdask tBe dsidichivro!2nectylSrisathiazolpee bver of
days. 10
ys period of days.

10

Example 3

The compositions of Example 1 were evaluated for the control of the

release of biologically active molecules in a marine paint.

A Elank paint, that is, one that contained no biologically active molecules,
15 was dosed with Sample 1. The amount of the sample added was such that the
total amount of 4,5-dichloro-2-octy1-3-isothiazolone in the paint was 5.6 %wt,
based on the total dry weight of the paint. A control paint was prepared by
adding 4,5-dichloro-2-octyl-3-isothiazolone alone. Glass slides were painted with
the treated paint as well as the control paint and allowed to dry in a hood for 6
20 days. The slide.s were then submerged in a tank of synthetic sea water. The
slides were removed after 14 days and the paint film extracted. The extracts
were analyzed by HPLC to determine the amount of 4,5-dichloro-2-octyl-3-
isothiazolone remaining. The amount of 4,5-dichloro-2-octyl-3-isothiazolone

released from the paints is reported in Table 3.

25



Exanpl e 3 The conpositions of Exanple 1 were evaluated for the
control “of the rel ease of biologically active nolecules in a nmarine

pai nt . A blank paint, that is, one that contained no

bi ol ogically active nol ecules, 15 was dosed with Sanple 1. The anmount of

t he sanpl e added. was such that the kotal anmount of '

4, 5-di chl oro-2-octyl - 3-isot hi azol one in“the paint was 5.6 %, based
on the total dryralled % of 4;3:Dighlorio-2-h-66tlBisathiazolone Rekasedd by

addi ng 4, 5-di chl oro-2-octyl-3-isothiazol one alone. d ass slides were

pai nted with t he Treat t as WeIT as ntrol paint and
allowed to dry in a od foregaﬁiag%)en days. | The Ql?%?qag’\gl\prp then subnerged in
a tank of synthetic s[éa wat er . 1The | i des waddeb r enpved |after 14 days
and the paint filmextracted. The extracts wer e anal yzed by HPLC to
determ ne the anount of 4,5-dichloro-2-octyl-3- i sot hi azol one _
remaini ng. The apBuyataicléardy shéw 'tHétPth%‘&‘iﬁsﬁGsiﬁorisséﬂthb%&@ééanventiox{ el eased
fromthe paints Is reported’in Table 3. 2

16 Tsloiwdy 3eletsabiologiedliycardtireomaleculestfyom 3 paiot filmzol one Rel eased
Sampl e 14 Days .1

14.6 These data clearly show that the conpositions of the present
invention slowy release biologically active nolecules froma paint film




17 VWhat is C ai nmed: 1. Acontrolled release conposition

conprising a biologically active conpound and a calaFerre—conpound of

wher ei n: Xerr], Xerr], X eEHLh] , Xerr], Y[\Mﬁmmf\“\“\ prr]
and Y[err] are independently selected fr hydr ogen, * no, #ni ¢rd,

hal o, (( erWhatheCldibddyl, (Cferr]-Cerr])al kcoxy, (Cferr]-Cerr])al kenyl,
(Cferr]-Cerr])al kynyl, phenyl, substituted phenyl, (Cerr]-
Cerr])aral kyl, pulbhirelied rélehss Edmpédifibh lebmpirRlingh bidlbieally Rbtive | |
SRlerr]; Xerr] and Y[err], X err] and Y[err], Xerr] and Y[err], and

X[ err] and égrepoin ae:aiiuamm compowns of the fonmulg 6- nenber ed ring;

R and R err] are independently sel ept ed from hydrogen,

(derr]-derr])al kyl, cycl ogr opyl, faenyl, substituted phenyl,
((err]-Clerr])aral kyl, and sub%& el ((Jerr]- Cerr])aral kyl ;
Rlerr], Rerr], and R err] aﬁelﬁné P selected from hydrogen,
(err]-derr])al kyl, ut ed phenyl; n =
1-7; and : m (bﬁ)sel ected from1-3.

2. The.conposition of claNgrt\wherein the biololcalTy active conpound is
sel ected fromthe group cg/(n | S\ ng of: 5-clf oro-®-net hyl - 3-i sot hi azol one;

2- 20 net hyl - 3-isot hi , 2-n-octyl-3-i gg_ﬁbﬁ one,
4, 5-di chl oro-2=n-octyl - — isothiazolo -
1, 2-di brono- 2, 4-di cyand‘but ane; \ng '

) X
£t hyTReQe- bis- fhi ocyanate; 2-
t hi ocyanonet hyl t hi obenzot hi azefle; §etraghl ¢rejisophthalonitrile;

5- brono-5-ni tro- 1, 3-di oxga 2 o pt 2-Jni t opr opanedi ol ; - -
2,2-di bronp-3-nitril opropi onam de¢; \5\’ _ '
oz \, ¥
n @

s wherein: _

X1 X2, X3, X4 Y., Y2, Y3 and Y4 are independently selected from hydrogen,'
eyano, nitro, halo, (C1-Caalkyl, (C1-Calkoxy, (Ce-Crp)alkenyl, (Cz-Cr)alkynyl,
phenyl, substituted phenyl, (Ci-Cio)aralkyl, substituted (C7-Cio)aralkyl, NRéRs,
SR4 X! and Y1, X2 and Y2, X3 and Y3, and X¢ and Y4 may be joined to form a 5- or '

10 6-membered ring; .

R and R! are independently selected from hydrogen, (C1-Cs)alkyl,
cyclopropyl, phenyl, substituted phenyl, (C7-Cio)aralkyl, and substituted (Cr-

| Cio)aralkyl;

R2, R3, and R4 are independently selected _ﬁ"oni hydrogen, (C1-Cq)alkyl,

15 phenyl, and suj:)stituted phenyl; |
n=1-7;and '

m, o, p and z are independently selected from 1-3.

| 2. The composition of claim 1 wherein the biologically active compound is
selected ﬁ'om the group consisting of: 5-ch10ro-2-mef:hy1-3-isothiazolone; 2-
20 méthy1-3-isothiazolone; 2-n-octyl-3-isothiazolone; 4,5-dichloro-2-n-octyl-3-
isothiazolone; 1,2-dibrotn_o-2,4-dicyan6butane; methylene-bis-thiocyanate; 2-
thiocyanomethylthiobenzothia_zole; tetrachloroisophthalonitrile; 5-bromo-5-nitro-

1,3-dioxane; 2-bromo-2-nitopropanediol; 2,2-dibromo-3-nitrilopropionamide;



18 N, N - di net hyl hydr oxyl -5, 5' - di net hyl hydant oi=s
br onochl or odi net hyl hydant oi n; 1, 2- benzi sot hi azol LB<3:
4,5-trimet hyl ene- 2- net hyl - 3-i ost hi azol one; 5-chl or o- {'ﬂ {

™
]

2:(2, 4- di chi or ophenoxy) phenol ; 3, 4, 4' - t jighl or ocar bahial e,
et hyl enebi sdi t hi ocarbamate; zinc di nethyl dithiocarbamate; 2-nethyl-4-t- 5

but yl am noNNeylimethydhydxiyh6; %dtmeﬂ@ﬂhﬁiantom bromochlorodimethylhydantoin;
2,4,5, 6- tetlefghl ar oj sopht hal onitrile; N-di met hyl _di chl or ophenyl
urea; zinc epgsethiasnhn39ngy ﬁéﬁmn@ethwmge? methyl-&mﬁbwﬁm- 5-chloro-

N 11 or odaty SURERR b e RIS s B0 bR RN MR e
t et r anet hylethylenebisdithiochilstenate; 4Ln6-dxihle€li5|'1Qﬁﬂﬁbé§1%h@t6'l zrhfbe,hy124$, 5,6- 10

tetrachl or Q- 4- (net hyI sul fonyl)-pyridi ne; 3-iodo-2-propyny car banat e;
di i odomét hpRtPaming{6-crelarsaRy lagtinowitrazi; 2, 6&@@%@@@1@ omtnle

t hyl bi b 2-( 4-
Chi azoly1 ) 5o oee P AIEMGrop RO rep LR Kb b pdniSUBERCh e el = €
hal opr opar ghiocgamatey NddluozodicElobahotiylthiyphihalinide; N| Naimetied-N'-plenyl-

tion of claim?2 wherein the biologically active conpound is

3. Th |
sel ecte egomrd%%edﬁhmﬁm@mémpr%fa@ de; zine R;uyrghngfdtwlrh-md@ne 5-chl or o- 2- .

hyl - I
ZEtS él chI or o- g-n oc é&sﬁﬁﬂé Sot #gl%ﬁ ép%eg&gm eé?’ﬁﬁi ?o‘?é
4, 5-triloet Ihqﬂraddoﬁe-hté(ﬂielnhy]sﬁlfﬁmﬁl)-p?ndm& -3%iodo- 2-prop5rﬁj3N5i¥ﬁy1 b&h‘b)éhmléf bamat e;

5-chl or o- 2- % 4- d| Ior?yhenoxy)ghenol and 3,4,4
trichl oroc 1 sulfone; bisdimpplay kﬂ;ﬂpeganbiam%fmtq aim1 wherein the

cal i xar ene f n f
> 8 14 20. °EY IERJ?BIQ?%%} g%qe"%%?a%%‘f [@%Bg{"?q) Bl didt ‘if 8.4
[ err]] oct athiaelyl)-benzimidazole; pyridine triphenyl borane; henylamldes, :
1(25), 3,5, Lﬁﬁf) 9,11 13( 27),15,17,19(26), 21, 23- dodecaene- 4,6, 10, 12, 16, 18, 22
, 24- 25 propaxgy} gompovrds; andidhhalsattoxyemild-isgtizazolones. '

1[er.r] .1[er]r.1[err]] octacosa-

1(25), 355, 7(28) g9.Thb c]Bﬁix?oQti&?oMﬁ:Jazﬁ%@ﬁ erdin agﬁ g@go;ﬁ%qgﬁa&w% » cbthpbtmtitis 18 22

, 24- octol ; 2,8, 14,720-tetraphenyl pentacy
[ err]1ferr ]sele{:teldrﬂ't}md:bacgnevap consisting of 2-methyl-3-isothiazolone, 5-chloro-2-

5. 22, 24 Sothylsdigithiazhlons, & tcacksb3sathiarolane, Ak eBIRORCY PRS0, 3 1
1[ err] 1[ eidothihb6lohk)] P&lASRRRZ0 %Qc 16231 %ﬁh?ﬂi%:(ezg)iio%hi%o??%ﬁ-mdo 2_ octol .

11, 13(27),15,17,19(26), 21, 23-do aehe-
propynyl butyl carbamate 5-chloro-2-(2, 4-d1chlorophenoxy)phenol and 3,4,4-

20 trichlorocarbanilide.

4. The oomposxtxon of claim 1 wherein the cahxarene compound is selected
from the group consisting of 2,8,14,20-

tetrapropylpentacyclo[lQ,3.1.13:7.19113.1_15,19]octacosa-
1(25),3,5,7(28),9,11,13(27),15,17,19(26),21,23-dodecaene-4,6,10,12,16,18,22,24-
25 octol; 2,8,14,20-tetramethylpentacyclo[19.3.1.187,19.18,115. 19]octacosa-
1(25),3,5,7(28),9,11,13(27),15,17 ,19(26),21,23-dodecaene-4,6,10,12,16,18, 22,24-
octol; 2,8, 14,20-tetraphenylpentacyclo[19.3.1.13 7,19:13,115.19]octacosa- _
1(25),3,5,7(28),9,11,13(27),15,17,19(26),21,23-dodecaene-4,6,10,12,16,18,22,24--
octol; and 2,8,14 20-teti'a-tert-butyipentacyclo[19 3.1.137,19.18 115, 19]0ctaco'sa'.-‘ '

30 1(25),3,5 ,7(28),9,11,13(27),15,17, 19(26) 21 23-dodecaene-4,6,10,12,16,18,22,24-
octol. '



19 5. The conposition of claim1 wherein the wei ght ratio of

biiol ogically active conpound to-cali xarene—eenpound_iwo 1:99.9

to 95:5. : 6. The conposition of clai ei n the wei ght
ratiois from1:10 to 9: 1. 5 7. The co Eﬂm Uﬂmlfurther
conprising a carrier selected from 1%e grou wat er

acetonitrile, ethyl acetate, butyl acetate, toluene, xyI ehe, nethanol ,
et hanol , acetone, nethyl ethyl ketone, nethyl iso-butyl- ket one,

ethyl ene glycol 5 dT'ké Byrthpoetioh e elaimPT abskanehaweighs raﬁt'itﬂoﬂbeId%i%'ll%“e :
glycol. 10 8. A nmethod for controlling or “inhibiting the growth of
fungi, bactastivg compound|tgaalixarenernontpomindrg frony ril:890, to@5eMmt s, and i nsects
conprising introducing a corrposition of claiml1l to a |ocus to be

B; gt gg% gg is sel%cl cmgpom??’%r% ic%‘ ?ﬁ’ CE %W%&E@é%gf@°mﬁfi%&%?qe

slurries; pulp and paper processing 15 fluids; paper coatings; adhesives; |

caul ks; smast i cs;7.SEhé esthpositigniof dlafin Eft&dheb/étﬁipnsmg sl \saldetsd from
constructi %ngr oduct s; cosrrgt ics and toi]etries; shanpoos;

di si nf ect arlt®% &RYP &ﬂ?ﬁ%"ébg water, #ﬁ%@&%@e:l gthyLacetate, Hﬁylceé’ﬁ'éﬁIﬁEWIWﬂﬁduct s;

OBr T bt o it lithatB, SifandiC aldhst, T SN PORCHE B 1B o1 O

enul si ons dmtoﬂél etﬂybnergij'cbhaiieﬂ@dléﬁésglywl[ prapydene glgtslxand d yle@@t r ol
fluids; coatings; petroleum processing fluids; fuel; oi |eId fluids;
phot ogr aphi®&Y®Heni cal s; printing fluids; sanitizers; detergents;
textiles; texti I e products; marine structures; plants; soil; and
seeds. g A mé&hod 6 SRLPA &efr];{?,jf'l ucture
I's selected from 25 ﬁg group coﬁls1 sfﬁé\gibgqlaﬁmféﬂ%}ﬂ pla é);&@ntseﬁa:jl ers,

pili n_gs dadgse, mhxise cﬁ'undmg:orgamsms;t;ﬂen&, aaddnédctdcompfising introducing a

composition of claim 1 to a locus to be protected.

.9. The method of claim 8 wherein the locus to be protected is selected
" from: cooling towers; air washers; mix;éral slurries; pulp and paper processing
15 fluids; paper coatings; adhesives; caulks; mastics; sealants; agriculture adjuvént
preservation; constrﬁction_prqducts; cosmetics and toiletries; shampoos;
disinfectants and antiseptics; formulated industrial and consumer products;
soaps; laundry rinse waters; leather and leather products; wood; plastics;
lubricants; hydraulic fluids; medical devices; metalworking fluids; emulsions and
20  dispersions; paints; varnishes; latexes; odor control fluids; coatings: petro'leum..
processing fluids; fuel; oil field fluids; photographic chemicals; printing fluids;
sé_nitizers; detergents; textiles; téxtile products; marine structures; plants; soil;

and seeds,

10. The method of claim 9 whereih the marine stiructqre is selected from
25  the group consisting of boats, oil platfofms, piers, pilings, docks, elastomeric

rubbers, and fish nets. |



