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PCT/ US95/ 17048 FLAVONO D ALDEHYDES AND USE | N
PAINT 5 | NTRODUCTI ON Field of
the Invention Thlg invention relates to flavonoi d al dehydes as
bi oci des in pajpnts,.and wood 2D preservative products for use_in nd on the
surfaces of, aﬁ@@?“aﬁgats of fices and i ndustrial buil8 FTQE?;i

Backgr ound Bi oci des are required in many pai nt and wood
preservative fornulations to 15 prevent m crobial degradation during

shi pnment, storage or use. Biocides are also required in these

formul ated products to help protect a substrate subsequently coated

with these fornul ated products from harnful m croorgani snms such as bacteria
and fungi and the |i keFLAVORDIBALDEHYDES ANDWSRTNRMANT MaYy be grouped
into three maj or cl asses: preservatives, ml|dew cides and

antifoul ants. Preservatives are widely used 20 in water-based paint

systenms to prevent in-can bacterial amkmnwradation during
storage and shi prrent They are particularly useful in |atex systems such as

synt hetic yl ate, and natural rubber | atexes.
M | dew ci des are enpl gy ol Nt
films and underlying sugg%v%lgmel Iates%%%lg%g%pgaﬁ%gsﬁgmgﬁ %P?ﬂgﬁg‘ﬁg pai nts

are used to prlevmmsemﬁyegr@mmfaamsmngrtbe owfa@s of t hogeh,hoats, offficéscini
commer ci al and pl;gasi . The attachnent of such organi sns
decreases the operati n‘}“@?@?ﬁi ency of the boats and increases their

mai nt enance costs. Mercurial -type biocides have been w dely
used as both pr eﬁeratiges and m | dewi cides in paints. They have
excel | ent perfor both functions in many situations. They offer

fast kill tinme and capiofidédr®teqhited!in NPhdintAbd R36d frebedarv for@@RiGRMAL i ON.
Unfortunatelyi?) é’B%/ are hazaéedous to handl e and nay present :
r

envi ronment al VERHmicrppialdegradation dyring shipmepie SoTage Pé\!Fet igsddes rerplso
applications.  requifed inttiése AHMERIeE Brddads R HRE e Ia\éﬁ&u@ﬁ%ﬁﬁe&;&ﬁw &dagkas have

been |ncreaS|neg %on3|dered as_substitutes for nercurial conmpounds.
1 VO 98y ormulated products from harmful microorganisms such as bactena and
PCT/ US95/ 17048 fung1 and the like. Biocides used in paint products may be grouped into three major
classes: preservatives, mildewicides and antifoulants., Preservatives are widely used
20 in water-based paint systems to prevent in-can bacterial and fungal degradation during
storage and shipment. They are particularly useful in latex systems such as synthetic
rubber, polyacrylate, and natural rubber latexes. Mildewicides are employed to
prevent degradation of the dried paint films and underlying substrate by
microorganisms. Antifoulant paints are used to prevent the growth of organisms on
25 the hulls of both commercial and pleasure boats. The attachment of such organisms
decreases the operating efficiency of the boats and increases their maintenance costs.
Mercurial-type biocides have been widely used as both preservatives and
mildewicides in pamts They have excellent performance in both functions in many
situations. They offer fast kill time and can control high levels of bacterial
30 contamination. Unfortunately, they are hazardous to handle and may present

. environmental problems. Thus, their use may be limited to certain applications.
Various nonmercurial preservatives and mildewicides have been increasingly
- considered as substitutes for mercurial compounds.
1
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A wi de variety of biocides have been tried as marine antifoul ants, but the
mar ket pl ace has been dom nated by formul ati ons of cuprous oxi de and

organotin conmpounds. Cuprous oxi de has been popul ar because it is
efficient, relatively econom cal, and is specified in many mlitary
antifoul i ng pawoteskessnul ati ons as the 5 excl usi ve bi oci GeT/idoshva
this chem cal causes mcroporosity in the paint film whi ch

adversely affects efficiency, and it limts the paint colors which can be
formul ated to those of, a.dark re own. The use of 01: not| n corrpounds
has been grovm Ay dcﬁj ?Qwaﬁs'a%mm asIpAKDg ap nor e

exPensivettPan a F}m I t@ﬁ mhﬁ,ﬂﬁfﬁgefﬁpﬁfgaaﬁpoﬂgmporate
into pain orrrualonzl& yrt hernore eé/ca no each o

conpl etely durind® Tous, e jbeen papular because i e&%t’%‘ﬁ“""%e

di sposal of the reemdnhwn,@nddﬂmﬁﬁaﬁh afilitapogtifouling pifitfobh®itions as the
However, pai ng for&ul at@"ﬂé nt ai ni anotins yield unjform, tight
films without usiye, ’cr %‘F‘G&.‘&g M‘% SRHSeSRICHPPROSitiyin the 4‘@%

formul ated with GuiHMRersely dff ggﬂp
variety of bright or [ight coI ors. ?a%gggmfl?%hﬁ @ﬁreasons they are
wi del y used on plfmwbdbasgdsﬂaﬂkdedﬂmrbmprwtmmmfdmmm compoundshas

need Tor oo REh BRREIh sl Yk onflrer ] AHMIERR w6 Kpld BRn® 1 °

Bi oci des al so ar supnaps Qljmndsalmomtemfﬁwmanmtpammdwaim formutatides, t o

revent that are osed t.0
(I?o_ndi tions \M!n ch%e ?839&8 %@‘{t&g’ﬁm J&W &?ﬂsﬁ?%ﬂ
utility. poles, csamiblasted;she disposal@f tHeresolting oontammateﬂ Eﬁﬂfﬁoyesrﬂiﬁﬁbﬁded urrber and
fence posts as as wqod. chi il es,ysed in Bglﬂ LH;@nu}f actttjhre
s | ECfMW‘g*"ﬁﬁm@“ﬂ*% chaamebnn e a1
attac
preservatives o | rne, pr ewgfvaﬁ“{/es o cr eogg,?e ?ﬁd 25
pent achl orophenol")ayaﬁ% ‘Fﬁ °§§2f5‘?‘§ ht o lzght F’%F‘F? Jagtergy |
mxtures of 15  reassis) mmﬁww% ;ﬂ&ﬁ&}e%&a@ogﬁé‘ébm&%{?&s% gpgeni ¢ and

zinc salts). The oil - bor ne preservat i ves have been t nost wi dely
used bi oci des f oPTERABRSR tmemmm ormmmmm&mmtmdmh
these m xtures MYy BAY Settsk Srftiforldnt bddRs. Al so both creosote and
pent achl or ophenol have been obJe to as being environnentally 30
hazardous. The wat er - Biogides alw| %WbMI%G’MpWﬁM&SWNﬂH@WMt

di ssolved in deteﬂﬁ'ﬁ Réboli e ey becone
bound to or within the n of Méﬁﬂn{s%&%xﬁgpﬁ%gﬂg‘g#ﬁg&%éﬁ éﬁt ages over
t he oil-bornd t rMMtgoWha@dmn.vé’or examplea utility poles, cvoss fties; pilingatimbery; be

r2mr e readily pal W(fumﬁepgﬁc[ feﬁ@&rstssaglwtéﬁlas wood chip piles used in pulp

PCT/ US95/ 17048, manufacture eéguire thecnéomdration pf diocides maw;)rcgaontmlfmigulent costs.
However, the use_of, chrogi um and rsenic, salts in_particul

presents envi ron?@ﬁ{"ﬁ?‘t gﬂé’ﬁg two classes of bi %“ngﬁ@ gy&‘lﬁﬁw ce in
horticul tural anpbekamivesapenemasﬂﬁsaﬁMﬂepM&ﬁuvm(eg dréteGe aadt |y, in
certain geo%aphl C zlcl)nest or,i, n rmssd rowth on surfaces frequented 5 by

peopl e (e.qg. §eon i waleribogng sl tst(ﬁdrnem}xglfa"rpfongm ng
concern 1§|cbrﬂpﬁii\ds §u@ixhsédibé¥bﬁ§mxﬂ@ra§deﬁﬂlaﬁd zinB bGP Snd'5- Peen

expr essed concer ning the safefy of senior citizens In outdoor areas
of nursing and rRaBHPIERIIVeshaye hﬂﬂ@%r"@dﬂym@dhﬁpﬁeﬁf%mmmmh slip

and fal |l acci denjgwevef, M@Q ﬂﬁ,fdngﬁl HiQRed
concern. Products on t'He market for contro JIIlg%ss imer 2| nc '10“&2
chl ori de and ferbqfh:cmsoﬁamdpemr@hemllmlseﬂmbjemtbtoha\bemgemminmtally
di sadvant ageg. T spiratory tract; they
are corrosi ?2 to%o%yes r%%;&ﬁllﬂnﬁé'ﬂsx:otx% &eglmﬁ"ﬂ“cli‘m‘h\éms"eﬁm

water and injected into wood products where they become bound to or within the

wood. These salts have certain advantages over the oil-borne treatments. They leave

a cleaner surface that may be more readily painted. Also, their water soluble
2



severe damage which may be followed by blindness; on skin contact they will
severely irritate or burn the skin; and upon swallow ng, they are extrenely

corrosive to the nmouth and throat, where they burn the tissue, and.
in sufficient quantities they 15 can cause death to the aninal. Ferric
sulfate is ¢ to the eye and is listed as toxic to aquatic :
life. Q‘;(“)ﬁ"lo%?lt therefore is of interest to devel opPETUESHEMEf or use

i n paint and wood preservatives which do not pose health and/or

envi ronment al hazar ds. 20 Rel evant Literature Anti foul i ng

paint is discl mmemmea\ensee solnent ¢oss. r Howeven,the psci oftchromium and

COMPOSi ti ONS argeafhe %Ef#’ﬁ‘;;ﬂrﬂ: W zﬁ‘mﬁﬁ& ? MI seases and cont act
sensitivity I'n house palnters using wate ased paints, glues and

putties is descri beddssesmrea huisance in hortieuitural and laAddeidpe nidsteraate. D¥foret i ti S
32:3945. 25

im SUMVARY THE | | ON
The present inve |ony’prOV| egw(%arﬁ:!)‘(l)cszot" O ORS BRI WGP%WMQ
pat gogemt ¢ ®r gdyipeople (52.0 gtairs, awalkowayd, pdﬂﬁettlmsmas)p?iemm ?mgnm%m
preservatives S of including,an
ant i pat hogeni c%éﬁyp ?@Jgg%ht%é@é w{fv% ﬁ?&w Teated wen Btion in
an anount suf f isafetyrdf semjorccitizensin gitdoot reas of MurgRg and rehabilR@IASREFsGrhere
organi snms. The gro TD lﬂl t| n fa?erd'Hen has .a formyla shown in (1) bel ow
3 “%éf'%%? Suc ts are of more medical (particularly

PCT/ US95/ 17048 orthopedic) concern. Products on the market for control of moss include zinc [ €' '] S

\lg[/ngtrai n R idapreﬁpené Eﬂl err l e%m&@qeap'uﬁwan I nt eger from&;;) 3; each
containing fro Wreiﬁmmr?h@ﬁsﬂﬁ?%mﬂe E&tfﬁf‘mﬁ{%”] :

wherein the tota nunber of car bon and heteroatoms [
substituents ofCVEH WWMG“W@% Iowndby: blindness oncskin Gintacy they will

represents hydsQgRily Ritaf orWubi the Gkin® &Rhn

car bon- at ons. These conpounds’ ?ﬁfcwe na{aﬂg%@omouﬁé&%%

ci nnamal dehyde o thgmauily 3nd throat, whmﬁﬁyw thertissus, and ﬁysqutqqujbemds

Al so of injgeregiy W@mt Icg&gy rJ.- hexyl
ci nnam ¢ al dehyde HCA) The net hod f| nds abe'slg e mf&%?ﬁsgﬁ%ndgnent al s
and agricul tur g?m%'ﬂdﬂgachﬁe-pat hogeni ¢ or gani sns.

It therefore is of interest to develop biocides for use in paint and wood
preservatives which do not pose health and/or environmental hazards.

20 Relevant Literature
Antifouling paint is disclosed in USPN 4,313,860. Mildew resistant paint
compositions are disclosed in USPN 5,073,582. Skin diseases and contact sensitivity
in house painters using water-based paints, glues and putties is described in Fischer,
et al., (1995) Contact Dermatitis 32:39-45.

SUMMARY OF THE INVENTION
The present invention provides compositions and methods for controlling .
pathogenic organisms using flavonoid aldehydes in paint and wood preservatives.
- The method includes the step of including an antipathogenic agent in the paint or
30 wood preservative formulation in an amount sufficient to control growth of target
- pathogenic organisms. The growth modulating product has a formula shown in (1) below:




DESCRI PTI ON OF THE SPECI FI C EMBODI MENTS Pai nt and wood
preservatives substantially free of pathogenic organi sns such 20 as fungi
and. bacteria are provided together with a nmethod to bi ocontrol pathogen

i nfestations on painted or treated surfaces using flavonoid al dehydes. By
"bi ocontrol" woo9¢io833 | nt ended control of pathogens via di reciusysn7048

ant t pat hogeni ¢ activity. A fungus and/or bacteria col oni zi ng

formul ati on or coated substrate such as a roof and roof shingles,

barns, boat hulls, railroad ties, tree trunks, wooden "jungle gyns," decks,
docks, 25 wal kways, stairs, wooden patios, or wharves with brick

surfaces, are contacted with a - paint or preservative containing a
fl avonoi d al dehyde. By "col oni zi ng" is intRhded associ ation of a
m croorgani smor insect with a surface or pai nt or preservati vé)

»

formul ati on. The flavonoi d al dehydgesgan B i solaltsed from a natural source,
be whol Iy or partially yntet} or ¥&"produced by reconbi nant

t echni ques. 80 The j@d of ft he subject invention is carried out
by adding an effective pat Hege#Z¥nhi bi ti ng ampbunt of a compound of
the invention to a paint or preservative formul ati on. The conpound
preferably is added at the tine of placing the formulation in a

shi ppi ng contai ner, but can be_added i nmedi ateliy prior to use of the
WO gwhezein R represents -CH,OH or -CHO; n is an integer from 0 to 3; each R,

PCT/ US95/ 17048 i e% ié%ﬁitvbﬁéats oh%rane! k%dﬂm%ﬁbsﬁﬁ&ﬁt%ﬂmﬂﬁrﬁ&n 24690 chrbed |

added depends to s upon the paint or eservative

f or mul ati on 1find mwefmmpdoéd\mmnghm@em num H@b@fmde i s
enpirically det eﬂro e‘ﬂn‘f@r tﬁsshbéﬁmn)?sm@& Mﬁ%torl}ﬂ(?}? %dﬁ‘ ended

controlling the hogens and can I"nvo he "pat hogen
and/or 5 sl ovepmseats hydrogeﬂoxngt organiqoeonstitéent edntaining from 1 to 10 carbon'BMs
conmpounds of th e e fer s nt oyer. ose
current 'y in uoctioy EHomdhifdidsTanR chhoRRClR o QYRR Kl D

i nconpati bl e aldehydd, lamtclmlmmhtd compoundy.c Alsoad dttenestiard alpiadsubstinted "
preservati VesPro oun on- .

hydr ol yti caI %Y‘i@s i"ﬁ&"?’rﬁThF %@Fﬁe%&s‘dﬁ M%ﬂ%ﬁg‘tlﬂei r
cheni cal struct mammaﬂﬁmgmaﬂcmmmmﬁfmﬂmgmamsms sol vents.
Furthernore, generally they formno undesirable colors in the paint and
wood preservative formulations or in the resulting dried films. Still

further, they are COESCRIFEION OF THE SPECKFIC'EMBODEIMENTS/SEd in
various paints and wood preservative ucts Ile having | ow_or no

Proa
toxicity toward hurmﬁsm mwuvmévbamtﬁewf pathpgraic qrganisms such

overcones thg prag b&}g& W&&nﬂoi tho
preservatives by bonding t bi oactlve co oun S to od. pathogen

A preferred predefestatians en painisd on treated eﬁfsm ustngﬂevqnmdaﬂlqebydeselwwcontml“
[err] 20 K ﬁﬂﬁ:ﬁa% ] -OH or
an organi ¢ subst izt uen gtg‘%g f?ﬁaﬁfo&&ns v?a%%ﬁom ! car on‘( g‘?%ﬁé err]
represents a netbacesa golmnefommgm o csalid substzse such as a roof and roof shingles,
bams, boat hulls, raiiroad ties, tree trunks, wooden “jungle gyms,” decks, docks,
25  walkways, stairs, wooden patios, or wharves with brick surfaces, are contacted with a

paint or preservative containing a flavonoid aldehyde. By “colonizing” is intended

association of a microorganism or insect with a surface or with a paint or preservative
formulation. The flavonoid aldehydes can be isolated from a natural source, be
wholly or partially synthetic, or be produced by recombinant techniques.

30 The method of the subject invention is carried out by adding an effective
pathogen-inhibiting amount of a compound of the invention to 2 paint or preservative
formulation. The compound preferably is added at the time of placing the
formulation in a shipping container, but can be added immediately prior to use of the
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containing from1l to 10 carbon atons, and R err] represents a hydrogen or
an organic substituent containing from1l to 10 carbon atons. O
particular interest are flavonoid al dehydes, particularly aronatic
al dehydes. Exanpl es of aromatic al dehydes of use 30 in the present

I nvention ar | I ¢ al dehyde ((3) bel ow): WO 96/ 40831

PCT/ US95/ 170%’9C Jalgy" PCTAUSISILTON o | |
(3) and coniferyl al dehyde ((4) bel ow): [err] 10

O her conpounds of interest include anal ogs of the conpound of formula (I)
such as conpouprisiuetu e amoustcof antipatitogeni® Bgenphas isiaddedviepéhds o ﬁinﬁyéxmg uch as

a hexyl 15 o o.r a br anched, al grqQu suc as an any roup.
General ly the 8?‘611 e pain mE @W‘ﬁ% angmg@s% Such
conpounds i ncl uﬁﬁefﬁbﬁhem Eﬂlydetenmne@fd?'bﬁif&éﬂﬁ@yw "atipabgEnfe" fﬁ%kend

ci nnanal dehyde. Thﬁwgﬁpm cal sftr cture of al pha- hexyli ci nnam c

al dehyde ( HCA) conéro Raﬁpg canzygvolve killing the pathogen and/or

[err] 5  slowing or arresting 1tsproleeranon(5) 25 The Cheni cal
Abstracts Service (CAS) nane of HCA i s 2-(phenyl net hyl ene) oct anal

and t he CAS Regi st r?‘q\ﬁﬁ’ml’“qs f thepresgay.ipyentian, %@Mrﬂd"ﬂn&gﬂ ever thoser i bed

'?Ket Egnpound ::s Bt qerr]&[llé%%gg&dgmﬂﬁe nig{ ﬁi?‘@\%&é‘ﬁgﬂ&&%@ga afCA

is alowto no m@pgnmlﬁmnven pains apchwaetl priservative produgtor The essur e of

70 10 W{ﬁ‘?}]
al d)éhydgaer mas a @g’uﬁ&s %}ﬂefégé@%ﬁ&l?o | valﬁl rresglwgﬁbé% Ham C( 2970 X
10[err] milg M{IEW@WG structune, ngyChe sohblesin vkatdraand loggaflicbst ances.

Cosmetics and JiNdnf! Mnftherniotd) gefetaifiPthey form no undesirable colors in the paint and
wood preservative formulations or in the resulting dried films. Still further, they are _
cost competitive with known biocides used in various painis and wood preservative
products while having low or no toxicity toward humans and wildlife. The present

15  invention also overcomes the problem of migratitim of previously available
preservatives by bonding the bioactive compounds to the wood.
A preferred preservative compound is shown in formula (2) below:

@

25  wherein R, represents-CHO, R, represents-OH or an organic substituent containing
from 1 to 10 carbon atoms, R, represents a methoxy group or organic substituent
containing from 1 to 10 carbon atoms, and R, represents a hydrogen or an organic
substituent containing from 1 to 10 carbon atoms. Of particular interest are flavonoid

- aldehydes, particularly aromatic aldehydes. Examples of aromatic aldehydes of use

30 in the present invention are cinnamic aldehyde ((3) below):



WD 96/ 40831

PCT/ US95/ 17048 The aromatic and aliphatic al dehydes of the
subject invention can be prepared by various synthetic nethods known
to those skilled in the art. For exanple, see, J. Mar ch, ed.
Appendi x B, AJYMS4E830r gani ¢ Chemi stry: Reactions, Mechani snmcTAzs9st17048
Structure, 2nd Ed., McGawH |II, New York, 1977. C nnamal dehyde can be 5
prepared synthetically, for exanple, by oxidation of cinnanyl alcohol
(Traynelis et al., J. Am Chem Soc. (1964) 86:298) or by
condensation of styrene with f or -Ineth b33y ine (Brit. patent

504, 125). The subject al deydes ; obt ai ned by isolation
from natural sources. For exan nanaldehyde can be i sol at ed
fromwoodrotting fungus, StereiOw i | eatum Birki nshaw at al ., Bi ocl#m
10 J. (1957) 66:188. HCA can be synthesized as descri bed,

for exanple, in USPN 5, 055, 621. On a | aboratory scale, HCA can be
synt hesi zed ¥ reaction of benzahdehyde wi th octanal under a nitrogen
at nosphere (al do i.0 Persaqnal Conmmuni cation, Eric

Wal bor sky, Flrne%mfﬁm@ﬁg ya%ﬂﬁ“?%%YUring Center, Port Newark, New
Jersey). 15 The reaction is conducted in a stirred flask charged wth

met hanol , 309 ppm di phenyl am ne, potassi um hydroxi de and

benzal dehyde. Fol | owi ng t he skdgmddi Li~Qn ~of ogctanal, the reaction

m xture is brought to a pH of 7.5-9

evaporation of nethanol and wash of
organi ¢ pha is transferred t hti on unit. Approxi mately 20-24%.
of the pot 20 charge is re ‘ orizal dehyde and "lights™, with the
remai ni ng distillate constituting al pha-hexyl ci nnam ¢ al dehyde "heart
cut." The "heart cut" is subjected to an additional fractionation, in

whi ch 1-5% (by wei ght f
fractions, i éle%endl %g %%%ncomﬂg% M‘lﬁ %‘ﬁ‘“aﬁﬁm’??h‘% 5?’3@@39 ok%‘%(&t
yel | ow oi | havi nipch as empounds sybstitutedat dfe ﬂplﬁ@mﬁomﬁhanMNm]a@a hexyl

refractive ijadex [ b oi_nt o
305[err] C at I31 aﬁ&b%’?qiearbedmﬁ I%EP‘T%P%""%(;%&?#&”“P 3%‘“‘2%@ @upa the
HCA al so can be dﬂ!aam&dnism E-¥ toe@i18h Suctheimpomids dnohideialphs sed

(% &M&%ﬁ%@ﬁ%ﬁn@%ﬁ%@%ﬂ“%&%@m&%ﬁ i ion

product of 30 hexylainaimi¢ aldehyaeo(HEA) isshedm GogSyreionys i on, June Burkhardt,

1 Followrﬁ
pact i on m'xture with water, the

Fi rmeni ch, Pl ai nsbor o, New Jersey). The commercial product is
stabilized with the addition of 0.04% 2 di -tert-butyl-p-cresol
(butyl ated 2¢droxytol uene or BHT), whic erves as an anti - oxi dant

(Techni cal Data Sheet, Hexylcinnamc a r)/de 907600, Revi sion 853,
7 WO 96/ 40831

PCT/ US95/ 17048. Fi rmeni ch Inc
be isolated fromrice where it

&)
, Plai e;@@ro New Jersey). HCA can

The Chemical Abstracts Service (CAS) name of HCA is 2-(phenylmethylene) octanal
and the CAS Registry Number is [101-86-0}). The compound is also described by the
chemical name of 2-hexyl-3-phenyl-2-propenal. The formula of the compound is
CisHy0 and the molecular weight is 216.3. HCA is a low to moderately volatile

30 compound, having a vapor pressure of 70 x 10° mm Hg at 25°C. Its parent
compound, cinnamic aldehyde, has a vapor pressure approximately 40 times higher
(2970 x 10* mm Hg at 25°C). (Reifenrath, W.G. (1995) Volarile Substances.
Cosmetics and Toiletries, 110; 85-93).



has been reported to occur naturally. (G vaudan-Roure |ndex, G vaudan-Roure
Corporation, Cifton, New Jersey, 1994, p. 89). The conpounds
can be used by incorporating an effective paint preservative 5 anount .
of the compound into a paint or wood preservative. By "an effective paint
reservative‘w 2 1S intended any anmount which wll preyent or _control
gegradation of t 2 E)ai nt. In-can deéradation of paints !Os I RE ! by °
gram positive bacteria such as Bacillus cereus and Staphyl ococcus
aureus or gramnegative bacteria such as those of the Pseudonobnas or

Xant hononas cl assespd. WWM&%‘#’&“ ng,ets ﬁje&%%hﬁ&ﬂ"%%@i p?gﬁa%d

results in viscosity |oss or generat ensi‘ve odors.

General |y, pai By vprieuscsygthetio methodsknews rathost skilled du theast. bBerezkamplenseesy.st ens
such as |atex yst . ' : y uire a
preservative Er@?’n@dt{ﬁgkh?%gﬁgeedgg? %or rrui“aﬂ f brﬁW’n@?‘g’g{?ﬂﬁﬁr‘f"d
fungal and/or Stuerere; 3nd BdoMaGraw-Hill, New York;, 97 €mramaldehyele can be f ungi ci dal
and/ or bacteri ¢l élilaﬁi. i L l.on. preferably is tapid to
prevent pr oiceiucﬁl %n Eoéii enzyn&ffy&%%ﬂhﬁ%%gﬁgw&Wﬁéﬁg% |y

the cause of tlad, J.atmxChem. Soc.0g964) 86t298)0r by condensation of sty@rwithhe present
bi oactive conpgund I d as i preseryvatives, it S
usual |y desi ra&@ﬁ%‘%ﬁ%ﬁ‘%ﬁ@aﬁﬂﬁaﬁh {r@?fﬂmeﬁf yies alpcag bge manner
as ot her obtaingd bylisolation from riatuesl 'sbErEEt CFbr ekimigxs, Ahriinfildeffic!@n be

I ncor porate then]ﬂa substi tut forn§0 sybstantially all of the

non- bi oacti ve K8 “’aaﬁl‘m “’984?8@1‘15 U ‘I’ff@‘ﬂ‘j’PH{“%r Rigkinshawe¢ al., Biochgme
actual anoit gf (195PDBHEI8BL | ve used varies dependi ng upon many paraneters.

Generally, it is pr@f rre%eto enpl oy fromabout 0.5 to 5 volune % of a
conmpound of f F&.ﬂaﬁ yu fis deseribed; for gxample,in USPNLS.053.62h Dor this

pur pose. labora Aea %?&ﬁ%}ﬁ:ﬁﬂ ' ' S l,nd use
for the preventai on %%/s@ezrg@ kill%lji@r‘l‘g of m’l evt\ll%?hf}’%*eﬁ%ﬂ%*yggs . &m‘;ﬁl
Accordi ngly, t Heder amitrogen pimospheee (aidoticandensation) (Personal:Gammutication; Biended t o
I ncl ude any anvmgorgkg- i b+ Lo axﬁﬂl@fuf'iﬁ

m | dew- causi ng_m cr o ?g%ﬁ?%%icgél\'/{ullﬂg&v or no dggﬁggrﬁgtvﬁq%%’olﬁﬁ%%m vary
accor di ng 1o t Wbe eaptipn s eonducted inrmatisred flagk chargedi withumethariol,/309ppms t he nost
comonl y found ! | : ' . Tropi cal

subt r opi cal 30‘1&9?{8”@, tél’EnS. iav'gé t.ﬁg&glr O%E opﬁrﬁ' (ﬁ@?’é%ﬂé‘g%&gﬁdﬁg

cl asses Aur eobaEeatanginthe reaction smixtaresis brawghttn@ pbeof 2519.Siwith acetie| dcidas t he

al gae Pi euroco N L ) 1 ] .Gl . nt.is
varied enpiri cgﬂ y géolseg uponcﬁﬁﬁgg@%?%dtﬁ?hﬁgpgﬁéﬂgmé ) %&mi"&%r,me

envi ronment andrgekic pbask it transferradito a distiliation anito Apgroxirhatélin 20248 eftthe p&vent i on
8 Ot ean ot s

PCT/ US95/ 12?04\549"?@‘&%‘;“9 A5, Beazaldeliyde, and UightsT, with the remaiping distillate ) o o ¢ o
to enpl oy froncaistitutingalphat-lexgicinnamic aldelnide *heatt auk. " 2 The Mheatt edt" 18 Sifected
formula (1) as rt..of | .pai.nt . for I on. . .. _Anot her use
for the subj ecpoﬁoﬂ?ﬂ&?ﬂ%jaﬁé&gg&hﬁp&mcﬁﬂ%zh. ight of the material is rem

anti f oul ant aninutightffracienspdepending ogontdder evatatiom d The findl Prothibicis @ Hght S

ot 11 ool g andthep ol Bavihe & spectip Btaiof 8933035 820 avrolpative Fdekehe or
control fasl i ng.5e8-11562 ah20°C, afbailing Pint of 305°CQut J AWrhEsphert, dld U RelBh@ Pbinf O M5

such as al gae gfngq;?ni mal fornms such as those of the cl asses
Ant hr opeda, Co erata and Mol lusca. The green al gae Enteronorpha is

the organi sm nost GRCAralso@R He ObtainéE fro| Fifinedich} BielHréddcs compéies’ f eCti ve
antifouling 10 anpunt vary. bec?gtése of changes in the paraneters of the

AR ( pa
envi ronnent an_EF“Eq‘@l y of the Exps tsomee C5f Humaximuym), and the (£)-wnsisomen 6%yl | s.
Ceneral ly, it maxiffuft)e Ankshg ifinGyGniPonents is the self aldol condensation product of

30  octanal (1-1.5% (Personal Communication, June Burkhardt, Firmenich, Plainsboro,
New Jersey). The commercial product is stabilized with the addition of 0.04% 2, 6-
di-tert-butyl-p-cresol (butylated hydroxytoluene or BHT), which serves as an anti-
oxidant (Technical Data Sheet, Hexylcinnamic aldehyde 907600, Revision 853,

7




fromabout 0.5 to 5 volune % of the active noiety showm in formula (1) as
part of a total paint forrmulation for this purpose. An
additional use of the subject formulation is as a wood preservative. An 15
ef fective wood-preservi ng anount of one or nore of these conpounds is
I ncorporated WwWO096/40831 0 a wood treatnent product. The term "fihasiing

wood- preservi ng anount” is I ntended to include an anbunt of the
conmpound whi ch prevents or controls degradati on of the wood product
to which it is applied. Wod products not in water are subject to two

forms of fungal Btrmaﬁtﬂanﬁumoﬁtmweﬁ@)g HCA @t bé Rbluted Tdni Al 120
attack (e.g. Md brown r ot Mungl erfectl and Ascorrggfr;es are
the maj or khdG Rovpeclades; Giyandan ungi is
the maj or cause EbrpoRiti6s, r@{fwn New]&ggyaqm Wt@)e rots attack the lignin and
brown rots attack the _cellul ose connDnIy known dry rot is a

brown rot. Al so, woodh§<8 smmbbmmmmeﬁwuthmm by

mari ne organissnsgmiim rhémg QU 5
The effective arr%ﬁdnt%?ﬁgorrpound errp?’?@lpcc’f In thr's ap ﬁ t]ﬂlo‘grgelt‘.'t’i“;e
empirically pregesvativeramennthia insendedh any ipammhwhmhsmmprwumoncbnm t he

e pr ot oct e, - andERE I i oo RO pants B et G oxposca

to. Generally, |posxtwepauaérmrmeldaﬁwlmlcmmr& u‘raasir gram-negi@deune %

L1511l e S Yoy i <t

i nvention cd@ beofaﬂdﬁmtmgxédimwmdtsﬁﬁ Qidtusity 1d3Y or generatin Bf‘&ffen%@%&dﬁe or

nonpr essur e i npregnat | f pressure inpregnati on is e air,
hydrostatic pressure LPG{‘)H r%“‘"@ tanmgﬁealwm syeta!nSb
SZ ?2083 L such as latex systems. Solvent-based paints usually do not ret%nre a presetvauve

PCT/ US95/ 17048  Since the nonaquegus farmylation Wil not-syppostfingal and/or bastsial growths i ined,
di ppi ng, sprayi nGin phissvativedare fargitidal and/or bactetitifal SR8 oG LTS 1 EIQ on preferably

The bioactive conpounds of the present Invention can

directly 15 s m%@mmredmwﬁ qazymes hyrthe, microasganisow \plnddaretasmalty a
preforned state,yOkaukd6F g&ﬁ.ﬁﬂ formula (1) can be added to, for
exanpl e, bound to a cell u?ose bl ndi ng protein. In this latter case,
the bi oactive conpouiWhentheptesent bivstiyrotompoundsare etmployed as paintspreservatives, itf t he

cel l ul osic nat eni 0, on _cont act
Paper products can "gﬁef?%erﬁw\% zﬁd mﬁgﬂ'gﬁ%‘%}é@%‘é‘tﬂ)&? sapg faanner a3, oCT o -
boxes or ingredients are incopomtedh lt isl prefemed wmmmamdwmiscﬂstﬁaﬁmbm dase

bi ndi ng conpygat . 0 ortlon of a cell ose ndj ng domai n
up to the f%ﬁ)| lsg%sg ‘tﬁ@és gtgﬁﬁh °n°pamt°ﬁ‘§m§'e%ﬁé‘h gﬁ’@ fioh,

pol ysacchari de |'l§1eactndlahmhnt$£pré§hwathmﬁaﬁu‘rie§> ﬁig eters. Di ndi ng
domains is descch‘,a in U._S tent Pl‘g' 5, 340 731 7 and

5,166, 317. Bi ndi Yyrlb pEsereg Jram abayt QiSide dl%@%ﬁrp fecompand cfee

Shoseyev formutd l)é%ﬁmotatﬁilnm&ﬁ%ﬁﬁ .The conj ugate can
be prepared with or Wth?%\es%b_;c' eavabl e bond usi ng nethods known to

those skilled in the'“é!"r‘P°‘“1""’“ds “‘1!35}‘\‘&“ dsedfindonse f?rrtéeammtmen or

products whgsh mRling e thildeW (niiRewiciaes q?ﬂp éf{.ePﬁQ
invention as preservatives and, ni | deW| cl ﬂesglyhgﬁ such as at ex
and sol vent i nt &Pt Wmé?l”ﬁl“%aﬂm%@“ntwh&hmggﬁlbor aoetrolheigmowitsof ng

architectural mldew&ﬁsﬁ%%%ﬁ&m&?efmmm £rmt9&lr€a§ 1cvgy’§g;t?|ngs

finishing products such as interior 20 and ex eril
and marine anti pesgrdingytothe expasure environment. Amowmphmgs theangst es are

offered by way gimmbhty Fdund 'spedids H EmPSate2hd Lonfer imates. Tmpxcafn i § subtropxcal
30  conditions favor the growth of microorganisms of the classes Aureobasidium,

Aspergilius and Penicillium as well as the algae Pieurococcus virides. The effective

mildewicidal amount is varied empirically based up changes in the parameters of the
environment and the substrate having the compounds of the subject invention

t’n




EXAMPLES Mat erial s and Met hods 25 The chem cals used in
t he exanpl es given bel ow were obtained fromthe foll ow ng sources:
ci nnam ¢ al dehyde, Spectrum Chem cal Conpany, N.J.; coniferyl

al dehyde, APIN Chemical, U K ; Tween 80 and sodi um bi carbonate Spectrum
Chem cal nﬂ,% Gardena Ca Concentrations are given as the
concentratio 4083 the indicated solution before dil ut PEHUSISA7048

10 WD 96/ 40831

PCT/ US95/ 17048 Example 1

Fungal and Al g Tast nd | oactive
conpounds are te%?%“o gﬁi‘h fi?“‘?ﬁ‘a ﬁo’gﬁ‘l#%éé? FRploy from ab°“ta-g/1 Boscope
slides are used/ohmetﬁ&fawbﬂpomﬁeshowmnbﬁhhulaqrs)% pafout altolal padiit foRGdlatioh] de i s
5 coated on one si,de,w th a cont ai the actlve agent
to be tested, A"V\’ﬂ?“gelf?f ‘Wiﬁ‘ Ff%‘?d\/‘g&‘?ﬁ%a%ﬁt{}%‘ﬂ& ffective ed wi t h
the active agemhufommaioﬁinbd;emo@eoftheco %@ﬂﬂ%@ﬂf olrftuth (B &ﬂﬁbﬁpﬁﬁ% Of
eltherfungﬁ or, alﬁ’é‘ﬁvvlth he exe ion that the half of

n|

slitle cont ﬁ%‘&‘e sfective aptifouling:amoupt’ s | eng| ng

organi sm m&ﬂ&dh@iﬁ&wmcﬁahﬂ%r&%ﬁtfor%ﬁ&ol%ﬁhn A the hull. Fouling" the
fungal test, the sJide is I%bg on the surface of an agar plate which is

seeded with fuQEEanisms include E)ﬁ“q‘d‘ﬁ algae and animalforms sush as; thospeof| the
exam ned for  clagses Wa@w&hﬁ%mﬂ%ﬂ&&tﬁﬁégﬁﬁn ﬁ&f‘? §s surface

of the slide. Since | eachin he active ag en te an
undesi rabl e zoMe BEanisyHmYstq f%ﬂ?ﬂd@ h'-ﬂboﬁlﬂfm@mw 'Iheeffecnwfanufwhtg eat ed

Sl § o alolit Sl R ReBtisd of Rahgt h YRl bARE cviibell ad i T,

the al gal test S“@h‘&@ﬂl“d’éch%lslmbﬁds@dhﬁhﬂh rﬁmemﬂy;txthrmeﬂamtocémﬂl@s been

I nocul ated wt I ter I ncubat i on
for 30 days fro under ?tﬂe mﬁgér%?%h' k@ﬁ"&?ﬁ aned
m cr oscopi cal | fotalrpdint fnmmlananforthlspurpo!e al gal att achrrent is noted.- Total

Iac_k _of att achnent M toeqh s%y ?%?S’e‘fzﬁg mm red res 1.

Addi ti onal i nformat | on | ained

of al gae tHr ougffentive wbed-bmarhng Singurit fof onmbr inen(ﬂfltmge eémpdiﬁdmhawﬁ)mt
fromthe Mmg‘cmq.hgmhe}fe&romhlnthe broth as wel | as
on the treated sugw

Exanpl e 2 25 intended to include an amount of the compound whﬁ‘ihl piéveblslof cudtfdlgle Tests

The test proceg‘gs%’gh&l éﬁJ&LWP%ﬁﬁ f.ro o% &&nl i shed

pr ocedur e: Hég B MERY, 53,
33- 37 areQalijpct te xwe forms hﬂfungﬂamﬁkg&ﬁhf&maﬁwke(@lgasdoﬁlrdmaﬂwdt&hﬂns
M30-4 is %RI at ed from ewed ex er| or latex paint.

Dupl i cate (¢-8: - Jehite; apd, bre drperzeeyt pad dsconpycetes are the maigri ght | v

different ti Wecﬂﬁé bPstft rot and the Basxdzomycetes class of fungi is the major cause of internal
attack. White rots attack the lignin and brown rots attack the cellulose. The
commonly known dry rot is a brown rot. Also, wood products exposed to seawater
. are attacked by marine organisms such as Pholads, Teredo, and Limnoria tripunciata.
25  The effective amount of compound employed in this application is empirically
determined based upon parameters which include the specific preserving compound(s)
employed, the type of wood product to be protected, and the type of environment the
wood product is exposed to. Generally, it is preferred to employ from about 0.5 to §
volume % of the active moiety shown in formula (1) as part of a total wood
30  preservative formulation.
The biocides of the present invention can be added to the wood products by
either pressure or nonpressure impregnation. If pressure impregnation is employed,
air, hydrostatic pressure or vacuum methods, or combinations thereof, can be used.

9




WD 96/ 40831

PCT/ US95/ 17048 Exampl e 3

Thi s. aspect of the present invention extends the utility of the above
descri bed antim crobial conpounds to the wood preservation area. Two
general techniW0d648k 5 shown. In one, a solution of tperassuaoysd is
applied to the wood directly. In the second, a solution of conpound
bound to a cellul ose binding protein is applied to the wood.

Ei ght (about 2.5 cmx 2.5 cmx 0.5 cm weighed pine wood bl ocks are pl aced
in a dish and a BNonpresspeg ippreguation 9p mlﬁgmﬂodMﬁWMﬂm\bﬂlﬁbﬂmm&ns are
10 prepared, Ofg &RBesdd. Ng a conpound of fornmula (1) and the second a
conmpound of formula (1) bound to a cellul ose binding protein. Wile
still under vacuum &Ehetbioactive compounds nbthelpsesammmmmbesiﬂlemadﬂeﬂm&emb’od

bl ocks are subne qgﬁi DR ag Ql uti oaki ng for
30 m nutes t\gﬂe \/\{30 +’ &’s are"?"gﬁ%@?“’?"f‘&M“ﬁ mapre E‘ excess
conmpound i s i pechmybindsrof farmalal(lpeinbeaided o Afor @xamipld, hofind foncellﬁl selfinding
hours. After coo tlo te ajure, the blo 2 re WEI edoa,nd

anal yzed to b gg'ét gr%%ﬁgﬁgﬁﬁf &W&H’&Pp PSERARERL t he
wood chi p. structure of the cellulosic material (e.g., wood, paper and theEke)ijoft clntact.

Wod Rot Test 2%  produsts can The teshopr cedur Wi;s basepgmlip&r;@the fol |l ow ng
publ i shed proce esistany oeazdioardhoxes ofn

Bul letin, 14 (3)the ﬁ&%g(th@ﬂ@moxﬁft@mﬁétﬁﬂﬂgﬁ@mh dﬁy&ﬁjuﬁﬁt@ @oni ophor a
D oot enr cp<y Auimkmn oo of/SHlni Wdias domn p i be ol lengh seldescgamte h of
creosote-rests ] o]
br own r ot &s&%aﬂm&mﬁeg&@&wﬁwg%enﬁw'ﬂ% pRepRfafitn Bf beifuoge 92YS at

28[err] C is evaluated as
Growt h Key 30 binding domains is described in U.S. Patent Nog 5,34047341 5,202,247 and

é ﬁ le;\%t g?g\%t Ws166,317. Binding proteins from scaffold proteins ﬂwzcan\ygmruge%;wr O\é\%\rh 35
12 et al. (PCT application EP/0594/04132). The conjugate can be prepared with or.
15  without a cleavable bond using methods known to those skilled in the art,
Paint and wood preservative products which may contain the biocidal
compositions of the invention as preservatives and mildewicides include such as latex
and solvent interior and exterior paints, coatings for new and existing architectural
structures. Other paint products include industrial finishing products such as interior
20  and exterior maintenance coatings and marine antifouling paints,

The following examples are offered by way of illustration and not by way of

- limitation.
EXAMPLES
Materials and Methods
25 The chemicals used in the examples given below were obtained from the

following sources: cinnamic aldehyde, Spectrum Chemical Company, N.J.; coniferyl
aldehyde, APIN Chemical, U.K.; Tween 80 and sodium bicarbonate Spectrum

Chemical Company, Gardena, Ca. Concentrations are given as the concentration of
the indicated solution before dilution.

10



WD 96/ 40831

PCT/ US95/ 17048 Four (2.5 cmx 2.5 cmx 0.5 ¢cm print wood
bl ocks are surface treated with ei ther a wood preservative conpri sing
a test concentration of a conpound according to formula (1) or a

comer ci al Weaglehfogsier vative. The wood bl ocks are brush coat ed on aII
surface and in sone cases nultiple coats are applied. Pr es SGFESE1
treatment is not used. These present exanples correspond to what a consuner

woul d do to apply a wood preservative. The anmount of biocide applied
to each wood bl ock I's cal cul ated w“ﬁ ning the wei ght increase
of each wood bl ock after treatnent an al cul ati ng the bi oci de

present in the weight incregdedialdgea = A

E?(gpﬁlngt i50nal corrpoﬁggwg?uevetcgrsn%%ndls ﬁreamstefdaf;?aarrﬁﬁ a%PRPQL %ﬁfz)lr gg

Concentration (Micryscepesilidespse nsed ag thei substragestin bethtcmannMoﬂﬁchehMis

(859" an olon e SEORE M IR N e POl 5 e e

13 theotherhalfofmeshdexsnottreatedwnththeacnveagent The total slide is
exposed to the challenge of either fungi or algae with the expectation that the half of
the slide containing the active agent will prevent growth of the challenging organism,
while the untreated half will not.

10 In the fungal test, the slide is placed on the surface of an agér plate which is
seeded with fungi. After incubation for about 14 days, the slide is examined for
extent of growth or lack thereof on the treated surface of the slide. Since leaching of
the active agent would create an undesirable zone-of-inhibition outside the pe;iméter
of the treated surface of the slide, no growth on the treated surface along with a

15 small, or no, zone of inhibition is the desired result.

In the algal test, the slide is immersed in a nutrient broth which has been
inoculated with the algae Pleurochloris pyrenoidosa. After an incubation for 30 days
(under light) and a water rinse, the slide is examined microscopically and the extent
of algal attachment is noted. Total lack of attachment on the treated surface is the

20  desired result. Additional information is obtained by comparing the extent of growth
of algae throughout the broth. Significant leaching of the active agent from the
treated surface would inhibit growth in the broth as well as on the treated surface.

Exampie 2
25 ' Paint Mildewicide Tests
The test procedure is followed exactly from the following published
procedure: R.A. Zabel and W.E. Horner, Journal of Coatings Technology, 53, 33-
37, (1981), except that the organism Aureobasidium pullulans M30-4 is used, isolated
from mildewed exterior latex paint. Duplicates are run in each case. Two separate
30  tests are run for slightly different time periods.

11




WD 96/ 40831

PCT/ US95/ 17048 The organisns included in the MC test are:
Bacteri a: 1 - Pseudononas aerugi nosa ATCC 9028;
2 - Pseudononas aerugi nosa (pyrithione resistant);

3 - Enterobaciwossgempenes ATCC 13048, PCT/USISH 7048

St aphyl ococcus aureus ATCC 6538; 10 5 - Pseudonobnas
syrlugae ATCC 19310; 6 - Pseudononas phaseolicol a
ATCC 11355; 7 - Xant honmonas vesi cul oria ATCC
11551; 8 - Xant&amﬂnés phaseol i ATCC 19315; and
15 Fungi : v - Aspergillus niger

ATCC 16404: o0 Preservation Testing | ent agr ophyt es ATCC
9533: This aspect of ﬂx@rcsanamndm extdnids the UFQOE theOdbdte d%anbed

4 - Hel m nthospo Aood

Fuseari wn oxysporgil M&&ﬁﬁ preservation area. Two gengral '@Wéﬁ a
augul at a ATCG 108i88¢n. In one, a solution of the compound is ap'bhed tethe wood Hivect g] dnitheATCC

11078; zocl oni ATCC, 2826

Exanpl e 6 second, a soluion of compoghd AR 1 ol Bpding PN APBied @ the

Al dehyde 30 wood. Bryophyta (noss) bioassay studies were-carried out as
fol |l ows: fifte 90m%§st|c petr| di shes were |ined with Watnman
filter paper discs ( om x 33y ¢b X 043 Gya) weighed pinevgadthlecks asetplacedich

filter paper di smamaesawrmmmdum%phedfoxwﬂﬂﬂﬁs Oi'wI,FMﬁumﬁ%J‘ moss

section was gbout 3.5 cm x tion were

sprayed as i nerepared, @Wzgﬁpramnﬁ of faspnla () and2hesecorid 2 ompenndiofi 35
the petr i di SNestopindsh Sind o #EURIOH bindhk fdheid OWRL S HicRt YimANthef DS ST v ed

at 24, 48 hour s ar ea 5| ccation was neasur t “each
observation ti neWﬂtlsaﬁdedmﬂgébaﬂhm&md blockscang sdbmergeésmbuesofthe two

e anam mose us KBRS AREF GhEoy KHNOTHANE AL AR Holo B obRF bR L) ", |

vehicle 40  of mﬁvmsnmmmum/&mmfem tlxablodamh&&dtaoﬁhe l’didJGVI dual
t t t T 2.1

(izrrponen S 9 hlgoéa)'sm@girf&wﬁg B'rbSH tergfaturé Hebideks e weighed and analyzed to

PCT/ US95/ 17048  determine the distribution of compound throughout the wood chip.

Example 4
Wood Rot Test
20 The test procedure is based upon the following published procedure: H.P.
Sutter, Internationa! Biodeterioration Bulletin, 14 (3), 95-99 (1978). The organisms
employed are Coniophora puteana ATCC 36336 and Lentinus lepideus ATCC 12653
(a creosote-resistant fungus). Duplicates are run in each case. The growth of brown
rot (cellulose-degrading) fungi on pine blocks after 25 days at 28° C. is evaluated as:

25
Growth Key
30 0 - no growth
1 - slight growth
2 - moderate growth
3 - heavy growth
3s 4 - very heavy growth

12



Table 1 Bryphyta (Mbss)

Percent of Desiccation (over tinme) 5 Moss For nmul ati on 0
24 hrs. 48 hrs. 60 hrs. Di cranum F1 0 15
40 90 F2 0 10 40

80 : F3 0 15 50 85 10

F4 0 WO 96/40831 15 25 PCT/US95/17048

0 6 18 26 Spagnum (BogMbss)
F1 0 20 60 90 F2 0
2 75 1 : . F

68 gg Ig’our?zsmeScmeSm)grgntwoodblgEsamsu@ce%medlég

20 elther a wood pxuervauve cbinprising a tedt concentrition of a cohtbound according

Wodl and 20Q 60 - 85 20

2, 0 tofggnula 1) q;@ commercial wood preservative. The wood blocks are brush 3

25 20 - co'i@donallsu?@cesandmsomemmultépleooatsareapphed':‘l’ressure 28 10

28 25 5  treqtmentiis,potyised. aFhese present sxamples cogespapdfo what agopsumerwould |
F2 Saponin ”%@fdﬁﬂﬂ)ﬂaw dnhuhﬂéudt%fﬁﬁcﬁham{esrmm h wood block  P3

[F1 + F2] 2% Tween 80, 6%
NaHCO er r] 30is calculated by determining the welght mcmse ofeupgtwt@d@locggfter treatment

Moss calculatin &{%gﬂémﬁ g‘;“go hour s

Per cent and gthebllp ation x&lﬁ% ° Desiccation 40

Ci nnam ¢ al dehyde (2% T80 (2%

10 NaHCO err] (6% 20 T80 +
NaHCO[ er r]10( 206 + 699 o5 xampled, |

90 45 F4 Antimicrobial Testing 10

15

Biofunctional compounds are tested in 2 standard Minimum Inhibxtery
Concmtratxon (MIC) test against 8 different bacteria and 8 different fungi. Also
tested in this MIC test are Tween 80 (2%), NaHCO, (6%) and Tween 80 (2%) plus

15  NaHCO, (6%) as blanks.
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WD 96/ 40831

PCT/ US95/ 17048 The nost effective fornulation tested was 2%
ci nnam ¢ al dehyde in 2% Tween 80 and 6% NaHCO err]; nobss so treated
showed 90% desi ccation (Dicrarum and Bog Mbss) and 85% desi ccati on
(Woodl and Mosayoase6dl hours. C nnam c al dehyde (2% PaTnisasgvo4s
produced 70% desi ccation of Dicranwn Mdss at 60 hours. 5 Saponin (1:60
in Herr]O 10[err] Brix caused 80% 75% and 70% desi ccation in

Di cranum Bog Moss and Wodl and Mbss, respectively. The conbi nation of

ci nnami ¢ al dehyde ( 2The organjsums ipeluded in Pest 3% 60 in Herr]O 10 Brix was
nor e effective than saponin (1:60 in Herr]O alone, but |ess

ef fective than 2% cinnam c - aldehyde 1nvehrcle. 10

Exampl e 8 ins Formul ation for Interior Latex Flat .
Pai nt A Iat%’nt formulation is m xed according to the

proportions qn Tabl e 3,
Table 3 15
| ngr edi ent

ggﬁ%ﬁ‘ “Ecrm?&lsiaﬂﬂ: ‘

ier aerogenes ATCE
\FIJ?E)S;I ene col phyjgcoccus aureus AT ;
Cel | osi ze EM 4400 efidgmonas syriugae ATCC)1 029 Kat hon
LX 1.5% 1. lomonas phaseglicpip ATCC 11355; Dr ewpl us
L- 422 2.0 vesioujonia ATCC 11551, Tan0] 731
7.0 0.76 . 8- Xanthomenas phasepli TCC 19315; and 2.0
0.23 AMP- 95 2.8 ' 0. 36
25 . 15 Ti - Pure R- 9Zungi: 200.0 6.6
Opt i whi t e 75.0 . 4.09
Duramite 1 - A3pergifius niger ATCC 16404; 31 : Ucar
379 26525 vichophyton mentagrophytes ATCC 9533; Texanol
13.0 1.65 30 3 - Candida abitateATCE WRIER- 4400 "100. 0
11.92 20 Tot &|-dHelbminthosponium oryzac ATCCO3IPT; 100. 00
16 WD 96/ 40831 5 - Fusearium oxysporum ATCC 15643; -
PCT/ US95/ 17048 6 - Glomerella augalotte AYQE 10593 ubstituted for Kat hon
and propyl ene glycol in vari ofs AeternariayolancATEQ1078; One gal |l on
bat ches are produced and st or 8d Kixoclomlk eslasinETCR28268. pai nt pai | s. At

30, 60, 120psand 180 days, lids are renoved and the paint conpared to
comercial 5 bat ches. Inspection for nolds, skimmng and settling is
conducted. Test paints al so

BrYODITVEG ,‘f Activity of klavon ‘! OLUCH YOG
30 Bryophyta (moss) bioassay studies were carried out as follows:

' fifteen 9 cm plastic petri dishes were lined with Whatman filter paper discs (7.5 cm).
Three ml water were pipetted onto each filter paper disc. Mosses were placed in
groups of five; each moss section was about 3.5 cm x 3.5 cm. Two ml of test
solution were sprayed as a fine mist (Gilmour sprayer) from a distance of 10 cm. and

35  the petri dishes placed on & table at ambient room temperature and observed at 24, 48
and 60 hours. The area of desiccation was measured at each observation time point.
See Table 1 (below) for results.
In a second set of experiments, the above procedure was repuwd with
Dicranum moss using a single concentration of cinnamic aldehyde (2%) in a vehicle
40  of 2% Tween 80 and 6% NaHCO, as compared to the individual components of the
formulation. See Table 2 for resulits.
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are conpared to commercial flat |atex on wood surfaces over the sane tine

frame. | nspections are made for nold and general coating
deterioration. Al'l publications and patent applications
mentioned in this specification are i ndicative of the |evel of skill

of those skilled in the art to which this invention 10 pertains. All
publ i cat i onsWQA49% ent appl i cations are herein incor por at®Ed/yRs17048
reference to the same extent as if each individual publication or patent

application was specifically and individually indicated to be
I ncor porated by reference. Tablkel | nventi on now havi ng been fully
described, it will be apparent to @jfopRjta (Mass) Or dinary skill in the art

that many changes and nodifi Cpbic@it of PaBcdafor@NE dhr €t 0 15  wi t hout
departing fromthe sprrrt—or—scopeof—tire—apperded—ctarns—

17 . 96/ 40831 . .

PCT/ US95/ 17048 Moss _ Formulaion 0 24hes. 48 hg o M55 A v

[received by the InteL [onal Byheau orp 20 gust 96 (@R- 08.96);
Digidhb ¥ % ne@g 4

original clains 1, 4, and 9ggnmende cl ai b 11- 1§,added;

remai ni ng cl ai m8 unchanged (4 paggs) ] 0 1. 500‘ pai or wood

preservati i./pa formul ati on conpri siglg one ¢ m}ge bi oiasct | ve ,conpounds havi ng
6

t he fornul FS 0 18 2%
~ Spagnum
(Bog Moss) Fl 0 20 60 9%
F2 0 25 55 75
15 F3 0 20 60 85
F4 0 3 12 20
F5 0 9 12 22
Woodland Fl 0 20 60 85
20 F2 0 10 40 70 I
F3 0 20 50 80 '
F4 0 10 15 20 !
F5 0 12 18 28
25 F1 Cinnamic aldehyde (2%) in 2% Tween 80, 6% NaHCO,.
F2 Saponin (10° Brix) 0.86 ml conc. diluted in 50 ml water.
F3 [F1 + F2}.
F4 -CONTROL H,0.
FS 2% Tween 80, 6% NaHCO,. !
. | l
Table 2
a5 Moss ‘
P fessicati 60 |
Percent
Formulation Desiccation
40 Cinnamic-aldehyde (2%) 70
T80 (2%) 10
. NaHCO, (6%) 20
T80 + NaHCO; 2% + 6%) 25
Fi 9%
45 F4 10

15



wherein R represents -CHerr]OHor -CHO n is an integer fromO to 3; each
R independently represents -OH or an organi c substituent containing from1l
to 10 carbon atons and fromO to 5 hetero atons wherein the total nunber of
carbon and hetero atons in all R err] substituents of said conpound is no
nore than 15; Wab6RP83Ir] represents a hydrogen or an organiRCTAISSS17048uent

contraining from1l to 10 carbon atons; provided that when Ris -CHO, Rerr]
i s hydrogen, and n=1, Rerr] is hydrogen, and n=1,R err] is not o-nethoxy;

further provided th sa or,Imu i.on does not. 1 ncl ude eat I st ant

clay material or a cg-bff °‘g§&@6“’%kﬂ?ﬂ Z%W&%*Gﬁﬁul ation
of claim 1, wher Tweers80 ahd6% NaHCOS; mmmmmmm&mwemm@mmmferyl

of ol im 1 or 2 p%ﬁgh 3 Vs, anb B85 s ongtond Moss) ot Bhbours. Cosmpisona.

4. A process ﬁi'%%dﬁéedfw%‘u&ﬁ%ﬁbﬂ%fw Mds€arléd H3gsst €1 1 al

I ncorporating I nto sal pal nt

degradati on, sai d rret hod co
formul ati on ah esmu(&éom% eﬁ&ww 8% 7at% ad 70(% desigcationi® bi oact | ve

218 an i niegor Promf B il eé"&“ﬁf‘&'?‘ﬁ“. s RERARH, 7o BRI 7, T

an organi ¢ subst tinsamic aldehyde (2% )ig vehicleand sapodio (héﬂhnﬁzmtmmmn\dasfmmm 0Oto5
hetero atonms wh atons.in all

Rl err] Substitueﬁ‘f{f@h&&ﬁ?n&%ﬂ(1.@é‘%0ﬁim&%£?me Ihana%cn namic 5

WD 96/ 40831 aldehyde in vehicle.

PCT/ US95/ 17 said conpound is no noge thap 15; and R err] represents a
hydrogen or ‘dn organic substituent con from 1 to 10 carbon atons;
provi ded that when R is -CHO Formsulstic fofferiop pidherr] is not

o- met hoxy; further proyided, s d, fqr
o Rl ke QQJW’hmztomepmpomonsmTames

below.
Table 3

15 Latex Paint Formulation
Ingredient Pounds Gallons
Water 297.18 35.63
Propyiene Glycol 35.00 4.05
Cellosize ER-4400 3.5 0.30

20 Kathon LX 1.5% 1.7 0.20
Drewplus L-422 2.0 0.27
Tanol 731 7.0 0.76
Triton N-101 20 0.23
AMP-95 2.8 0.36

25 Ti-Pure R-931 200.0 6.6
Optiwhite 75.0 4.09
Duramite . 96.97 4.31
Ucar 379 265.50 29.35
Texanol 13.0 1.65

30 2.5% Cellosize ER-4400 100.0 11.92

Totals: 1103.75 100.00
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does not include a heat resistant clay material. 5. A process
for controlling or preventing fouling on a hull of a boat, conprising
treating said hull with the forrmulation of any one of the clains 1-3.

6. Use of one or nore conpounds having the formula (1) wherein R
represents O—lor -CHG nis an integer fromO to err

i ngependent |‘§HL’$’%‘{ esents -OH or an organi CgSUbStI t uent co‘?ﬁ@?ﬁ?’h’?’r ro]m 1-
to 10 carbon atonms and fromO to 5 hetero atons wherein the total nunber of"

carbon and hetero atons in all R err] substituents of said corrpound isS no
nore than 15; and Pbﬁ,y,ﬁ},,crm qgg&,&@%%no%d&em%g&w g uent
containing from1l to 10 carbon atons; provi t hat en I's - R err]

i s hydrogen, aReFcPmaBes.Rlerr] is not o-nmethoxy, further provided that said

formul ati on does no ' Eﬁineﬁl' ¥ ”i@t igai]i j oci de
in paint and/or woo p&gis)er vative ﬁég%& “? ‘fﬁre @g%e or
mor e conpounds A830i ¢ 120.end bihdays, ds)arenﬂmvslmd:!hepaptm‘pated te@bihmemlaﬂ% or

- g‘oor nalnsor ga.nl C sulﬂ%% coai ar ni ngg%'?&#ﬁhk"é]ge%&%g‘g egt fsr om

Oto 5 hetero mmmmemmmmammmmmmbmmm&om in

all Rerr] su ound, i S ..no re than 15; and Rl err]
represents a hwﬁgﬂﬁiﬂg’&ﬁ%@o Pg‘g’b‘?ﬁ?ﬂ Bing from1 to 10
car bon at ons; prowﬂﬂqbuhlimﬁom/lm hcﬁﬁ@slﬂlﬁﬁﬂehmﬁﬁsﬁpéﬁﬁeﬂﬁﬁar@nd n=1,

ﬁ]gﬂgelz Rce);t O_’ﬁﬁ ‘?ﬁ{‘e%’rﬂf?ﬁé{l VI dﬁggﬂ&%t sai d Mrrul ation does not

8. Use H¥ opertains. Mpummmsmdsm aﬁmswwwmw n R ,
represents - L&@Bl"é ﬂl‘ n is,an ‘eger fromO to 3; each R
i ndependent | y s’amEﬁ'ﬁ?t aéﬁfﬁ‘ﬂ!; g} prblication or patent apph WQHMm 1
{A%églzgggin agpsepifi cﬂIyChndmdmduallymdlcatedtobemcorporatedbyreference L

PCT/ US95/ 17048 The invention now having been fully described, it will be apparent to one of
ordinary skill in the art that many changes and modifications can be made thereto

15  without departing from the spirit or scope of the appended claims.
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fromO to 5 hetero atons V\/nereln the total nunber of carbon and hetero
atonms in all R substituerts—of—said conpound is no more than 15; and
Rlerr] represents a hydroge 1 i “ﬂmﬂnﬂﬁ substituent containing from1l
to 10 carbon atons as a m | “ and/ or wood preservative
products WO 96/40831 Use* of ohe or rmre conpounds havi necisss/izosamul a
resents -CH err]OH or -CHO nis an integer fromO to
each Rl err] |nde endent |y represents -CH or an organi c substituent
con’nﬂs ﬁﬁaﬁﬂemﬁeﬁm 10 carbon atons and fromO to 5 hetero atons wherein

t he carbon and hetero at oGRAIMSal | Rl err] substituents of

3?'93 4 s ltuem ot ai hoAge o wRRE e Ratve P RUAR bohp Ry BhO B0,

said fornulati om,mmpomm;gﬁelfmw esistant clay naterial or a
copper - based conponent, as an antifoulant in paints and/or wood
preservative products. 10. Use agcording to any one of the
claims 6-9 whgrein the conpound having fornffa (1) is cinnamc al dehyde
coni feryl al dehyde, and/or al pha hexyl, cinngmi c al gghyde. A
paint or wood preservative forgfla bi oacti ve corrpouna(l)
sel ected fromthe group consi e aI dehyde and al pha hexyl

ci nnam c al dehyde. 12. - t or wood preservative fornul ation
conprising one or nore bioactive corfpednds having the fornmula (1) in the
anount of 0.5 to 5 vol. % wherein R represents -CHerr]OHor -CHO n is
an integer fromO to 3; each Rerr]. |nd endent | re resents -OH or an
organi c subsﬂOtuevhmmRtrM-EH @pn 04ma; eacb B0 to 5

Rporr] ibﬁﬁ.miwﬁimoundﬁ.s : mre@%ﬂt%@‘gﬁ[errﬁa "

represents a hydrcashem atoms aad fromdhtei T hetero stomsuehereir twe tetaliumper otnari?bntand 10
carbon 20T e aod sy i, ARFHERR B SR 9l 15 59
fornul ati on conpmrepresents arhydmogemuran drganiocsubstituent containing from 1 to 10 carbon
22 15  atoms.
2. The formulation of claim 1, wherein said bioactive compound is
cinnamic aldehyde, coniferyl aldehyde, or alpha hexyl cinnamic aldehyde.
3. The formulation of clzim 1 or 2, comprising 0.5 to 5 vol. % of the
bioactive compound.
20 4, A process for preserving paint formulations susceptible to bacterial
degradation, said method comprising:
incorporating into said paint formulation an effective paint preserving amount
of at least one-bioactive compound having the formula (1), wherein R represents -
CH,0H or -CHO; n is an mteger from O to 3; each R, independently represents -OH
25  or an organic substituent containing from 1 to 10 carbon atoms and from O to 5
hetero atoms wherein the total number of carbon and hetero atoms in all R,
substituents of said compound is no more than 15; and R, represents a hydrogen or
an organic substituent containing from 1 to 10 carbon atoms.
5. A process for controlling or preventing fouling on a hull of a boat,
30  comprising treating said hull with the formulation of any one of the claims 1-3.
6. Use of one or more compounds having the formula (1) wherein R
represents -CH,OH or -CHO; n is an integer from 0 to 3; each R, independently
represents -OH or an organic substituent containing from 1 to 10 carbon atoms and

18



WO 96/ 408@% Sheet Has Been Replaced

PCT/ US95/ 1 S haV| ng for wherein R represents .
-CH err] C]—I IWIM i nt eger ’ f' mm Rlerr] independentty
represents an| C substi tu rom 1 to 10 carbon ;

atons and fromO to 5 hetero atons \/\herel n the total” n‘?g_r g;mﬁr@?bon and
hetero at on®Q¥“¥! Rerr] substituents of said conpound i e than”
15; and R err] represents a hydrogen or an organi c substituent containing
from 1 to 10 carbon atoms sai d forrrul ation does not include a
copper - based

preventi ng foai?‘mrqg on a uftfmo oa? acc@?‘g’?ﬁg 0 clﬁalﬁk%id\’/@%rel n said

bi oacti ve conmlmﬂmmslofMOommuﬁhydemmﬁaﬁ ¢5;ydnd R creprstats arydedgedna hexy!

Foul i ng on a1 oppene sybpuettconmifing RBRCE R I faiRhicklas { ol f'F ' "

formul ati on cmﬁptorwongp&s&VaMe@mdnbts % of the bi oact i ve compound.
16. A papnt or od p eS&f vat | v orrm s' i gactive
compound s®l ect ed rom{J ﬁ“ﬂé’%’f kﬂgllﬁéﬁ%’g‘ coni feryl

al dehyde and abﬁtbanhecylzomoinem nakdalmtegunbmnd:eﬁ éabinR, imdegéndentiyul at i on

does not. inel ude 2. RoRl L5 bRl kel Sk 190 745 08 BEH 55
23 from O to 5 hetero atoms wherein the total number of carbon and hetero atoms in all

R, substituents of said compound is no more than 15; and R, represents a hydrogen
10  or an organic substituent containing from 1 to 10 carbon atoms as a preservative for
int _ _

8. Use of one or more compounds having the formula (1) wherein R.
represents -CH,OH or -CHO; n is an integer from 0 1o 3; each R, independently
represents -OH or an organic substituent containing from 1 to 10 carbon atoms and

15 from O to 5 hetero atoms wherein the total number of carbon and hetero atoms in all
R, substituents of said compound is no more than 15; and R, represents a hydrogen
or an organic substituent containing from 1 to 10 carbon atoms as a mildewicide in

 paint and/or wood preservative products.

9. Use of one or more compounds having the formula (1), wherein R

20  represents -CH,OH or -CHO; n is an integer from 0 to 3; each R, independently
represents -OH or an organic substituent containing from 1 to 10 carbon atoms and
from O to 5 hetero atoms wherein the total number of carbon and hetero atoms in all
R, substituents-of said compound is no more than 15; and R, represents a hydrogen
or an organic substituent containing from 1 to 10 carbon atoms as an antifoulant in

25  paints and/or wood preservative products.

10.  Use according to any one of the claims 6-9 wherein the compound
having formula (1) is cinnamic aldehyde, coniferyl aldehyde, and/or alpha hexyl
cinnamic aldehyde.
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