Office de la Proprieté Canadian CA 2374825 C 2007/12/11

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 374 825
Un organisme An agency of 12 BREVET CANADIEN
'Industrie Canada ndustry Canada
CANADIAN PATENT
13) C
(86) Date de depot PCT/PCT Filing Date: 2000/05/24 (51) CLInt./Int.Cl. B2/7K 3/50 (2006.01),
(87) Date publication PCT/PCT Publication Date: 2000/11/30 A01G 13/00(2000.01)
- . (72) Inventeur/Inventor:
(45) Date de délivrance/lssue Date: 2007/12/11 WALKER LEIGH E. US
85) Entree ph tionale/National Entry: 2001/11/21
(89) ? ree priase fiatiohalering |c-)na- iy (73) Proprietaire/Owner:
(86) N demande PCT/PCT Application No.: US 2000/014369 LONZA INC. US

(87) N° publication PCT/PCT Publication No.: 2000/071312 (74) Agent: MCCARTHY TETRAULT LLP
(30) Priorite/Priority: 1999/05/24 (US60/135,568)

(54) Titre : MELANGES CONTENANT DES OXYDES D'AMINE/D'IODE DESTINES A LA CONSERVATION DU BOIS
(54) Title: AMINE OXIDE/IODINE CONTAINING BLENDS FOR WOOD PRESERVATION

(57) Abrégée/Abstract:

The present invention provides a composition comprising an amine oxide and an iodine containing biocide. Another embodiment
of the present invention Is a method for preserving and/or waterproofing a wood substrate by contacting the composition with the
wood substrate.

,
L
X
e
e . ViNENEE
L S S \
ity K
.' : - h.l‘s_‘.}:{\: .&. - A L~
.
A

A7 /7]
o~

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




T 0 O R0 OO

00/71312 Al

CA 02374825 2001-11-21

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
30 November 2000 (30.11.2000)

(51) International Patent Classification’: B27K 3/50

(21) International Application Number: PCT/US00/14369

(22) International Filing Date: 24 May 2000 (24.05.2000)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

60/135,568

24 May 1999 (24.05.1999)  US

(71) Applicant (for all designated States except US): LONZA
INC. [US/US]; 17-17 Route 208, Fair Lawn, NJ 07410

(US).

(72) Inventor; and
(75) Imventor/Applicant (for US only): WALKER, Leigh, E.

[US/US}; 4758 Macungie Mountain Road, Macungie, PA
18062 (US).

(74) Agents: LESSLER, Jay, P. et al.; Darby & Darby P.C.,
805 Third Avenue, New York, NY 10022-7513 (US).

(81)

(84)

O 0 D 00 R

(10) International Publication Number

WO 00/71312 Al

Designated States (national): AE, AL, AM, AT, AU, AZ,
BA, BB, BG, BR, BY, CA, CH, CN, CR, CU, CZ, DE, DK,
DM, EE, ES, FI, GB, GD, GE, HR, HU, ID, IL, IN, IS, JP,
KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MD,
MG, MK, MN, MW, MX, MZ, NO, NZ, PL, PT, RO, RU,
SD, SE, SG, SI, SK,SL, TJ, TM, TR, TT, TZ, UA, UG, US,
UZ, VN, YU, ZA, ZW.

Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European
patent (AT, BE, CH, CY, DE, DK, ES, F1, FR, GB, GR, IE,
IT, LU, MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG,
CIL, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG).

Published:

———

With international search report.
Before the expiration of the time limit for amending the

claims and to be republished in the event of receipt of
amendments.

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: AMINE OXIDE/IODINE CONTAINING BLENDS FOR WOOD PRESERVATION

o (57) Abstract: The present invention provides a composition comprising an amine oxide and an iodine containing biocide. Another
embodiment of the present invention is a method for preserving and/or waterproofing a wood substrate by contacting the composition

with the wood substrate.



CA 02374825 2001-11-21

WO 00/71312 PCT/US00/14369

N

10

15

AMINE OXIDE/IODINE CONTAINING BLENDS
FOR WOOD PRESERVATION

This application claims the benefit of U.S. Serial No. 60/135.568. filed May
24.1999.

FIELD OF THE INVENTION
This invention relates to wood preservative and waterproofing compositions

containing an amine oxide and an iodine containing biocide.

BACKGROUND OF THE INVENTION
Mixtures of didecyldimethylammonium chloride (DDAC) and iodimne
containing biocides such as iodopropynylbutylcarbamate (IPBC), are currentlv used for
treating wood to prevent the growth of stain causing fungi (see. €.g., U.S. Patent No.

4.950.685). IPBC is known to be effective against fungi that cause structural and cosmetic

damage to wood.

These mixtures are often distributed as concentrates. When diluted. the
solutions frequently are characterized by poor phase and color stability, the IPBC often
coming out of solution within a day or two after preparation. These solution also have low
corrosion resistance. Furthermore. DDAC and IPBC compositions containing iron stain
inhibitors typically have a low pH. making them less desirable for use in mills and other
factories. A further disadvantage of many of the prior art wood preservative COmpositions 1s

that they contain halides. which are considered environmentally unfriendly.

Therefore. there is a need for iodine containing biocide compositions which
have improved phase and color stability and corrosion resistance. and are able to form

compositions containing iron stain inhibitors at higher pH.
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SUMMARY OF THE INVENTION

Applicants have discovered that amine oxides enhance the perfonnance of

iodine-containing biocides as wood preservauves and prowde waterproofing properties. The
present invention provides a composition comprising an amine oxide and an lodme-contmmng
‘biocide, particularly iodopropynyl butyl carbamate. i

Another embodiment of the ;;rcscm inventionis a method for preSching and/or

waterproofing a wood substrate by impregnating the wood substrate with the composition.
' Y et another embodiment is an article comprising a wood substrate treatcd with

LW

‘the composition of the present invention.
10 ' The composition of the invention has improved phase stability over prior art

| | - - . th
compositions and high resistance to color formation. The composition of the invention also
has low corrosivity to metal components. including. but not limited to, steel components. such
as those used in wood treatment sysiems. Compositions of the ‘present invention which -

include iron stain inhibitors generally have higher pH than prior art lodme containing blOClde
15 containing compositions, allowing for safer handling of such composxtlorx_s. Addmonally, the
amine oxide in the composition may impart waterproofing properties to the wood. Further,

the composition of the present invention may be advantageously free of halide ions.

DETAILED DESCRIPTION OF THE INVENTIO
Examples of compounds which may be used as the ‘1odoalkynyl component
20 of the invention are the fungicidally active iodoalkynyl derivatives. These include compounds
derived from propyne or iodopropynyl alcohols, such as the esters. ethers, acetals, carbamates

and carbonates and the iodopropynyl denvatives of pyrimidines, triazolinones, tetrazoles,
triazinones. sulfamides, benzothiazoles, ammonium salts, carboxamides, hydroxamates, and

ureas.
25 Preferred 1odine containing biocides include 3-iodo-2 propynyl derivatives

such as 3-iodo-2-propynyl butyl carbamate, 3-iodo-2';-propyn}'l succinate and p-chlorophenyl-
3-iodopropyny! formal; an iodo sulfone derivative, or triiodoallyl alcohol.
The iodoalkynyl carbamate compounds. included within the broadly useful

class of compounds. have the generic formula:

|

30 ] — C=C— (CHR),— O— C— NH R 1
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‘wherein R is selecxed from the group consxsung of hydrogen, and subsumted and
- unsubstituied alkyl, aryl, and alkvlarvl groups baving from 110 20 carbon atoms. and qand

z:are independent mtegers from 1 10 3.
The 1odoa]kyny] ester cornpounds are included wuhm the broadlv uscful class

of compounds having the generic formulas:

R‘

a--------c:...._c:—-—-((:HR);---O--—-C——c—----—R2

VL .
| I
x-——o-——c—-—-—c-——-—-R‘
I,
and
- ll
I-—-—C:C-——(CHR);—O——C-—-C———-R:
X ——0-—C——C——F! -
|
@
wherein:

R'! and R° are defined as R* and R* below or are joined to form 2 cvcloalkyl
cycloalkenyl, aromatic or a heterocyclic ring containing an oxygen, mtrogen or sulfur atom:
or an alkoxy, armno ‘carboxyl, halo, hy droxyl, keto or a thlocarboxvl-subsumted derivative

thereof:;

R’ and R" are independently selected from (A) hydrogen, alkyl, cycloalkyl,
alkenyl, cycloalkenyl, aryl, a heterocyclic nng containing an oxygen, nitrogcn or sulfur atom.
: alkoxy, amino, carboxyl, halo, hydroxyl. keto or a thiocarboxyl and (B) substituted dcrivaﬁves
of the alkyl, cvcloalkyl, alkenyl, cycloalkenyl, aryl and the heterocyclic ring wherein the
substitutions are alkyl, cycloalkyl. alkenyl. cycloalkenyl, aryl, alkoxy, a:nino. carboxyl, halo,
hvdroxyl, keto or a thiocarboxyl; vis 010 16; W may be a Single bdnd; 'oxygcn, NR®, or -
(CR"R’)F, wherein R® is hvdrogen. alkvl, cvcloalkyl, alkenyl, C}'cloalkch}'l. aryl or a
heterocyclic ring containing an oxygen. nitrogen or sulfur alomIOr a substituted derivative of
alkvl, cycloalkyl, alkenyl, cycloalkenyl or arvi groupc wherein ihe substitﬁtions are alkyl,
cvcloalkyl, alkenyl, cvcloalkenvl arvl. alkoxy. a:mno carboxyl, halo. hydroxyi. kelo or a
- thiocarboxvl wherein R® and R’ are defined as R3 and R* above: and p is an integer from 1

tc 12, The gbove definiticr: of R® includes. zmong other things, an aminoalkyl group.

Ay
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The heterocyclic rings referred to in the above definitions may contain from
5 to 8 members. the alkyl or cycloalkyl groups from 1 to 18 atoms. the alkenyl or cycloalkeny!
groups from 2 to 18 carbon atoms. and the arvl groups from 6 to 10 members. X 1s hydrogen

or a salt-forming cation such as an alkali metal. an alkaline earth metal. ammonium. tertiary

ammonium. a quaternary ammonium. a biguanide or a polybiguanide.

In formula III. when R! and R* are hydrogen. the compound is a maleate.
When R' and R? are joined together to form part of a six membered aromatic ring the
compound is a phthalate. In formula II. when R'. R*. R°, and R* are hvdrogen and W 1s a
single bond. the compound is a succinate. When R'. R, R’ and R* are hvdrogen and W 1s an
oxygen. the compound is a diglycolate. Other compounds include the mono-iodopropyny!
esters of anhvdrides such as ethylenediamine tetraacetic dianhydride. 3.3-dimethylglutaric
anhvdride. S-acetylmercaptosuccinic anhydride. dichloromaleic anhvdride. 2-dodecen-1-vl
succinic anhydride and cis-5-norbornene-endo-2.3-dicarboxylic anhydride. ~ Where
hydrophilicity is desired, the sodium salts may be used because of their extremely high water
solubility. Preferred carboxylic acid anhydrides include succinic, itaconic, phthalic,
tetrachlorophthalic, and diglycolic anhydride. Such compounds are defined in U.S. Patent
4,844 891 and 5,073,570.

More preferably the iodine containing biocide 1s 3-iodo-2-propynyl butyl
carbamate (IPBC). The IPBC may be any grade of IPBC including, but not limited to, an
essentially pure commercial grade IPBC in solid form and a commercially available 40%

erade in a solvent.

The iodopropynyl compounds are also included within the class of compounds

having the generic formula:
|—C==C—(CH,0;),—R"

wherein R® is benzyl or benzyl substituted with a methyl. methoxy, carboxyl. halogen or mitro
oroup; preferably the compound is p-chlorophenyl-3- iodopropynyl formal.

The amine oxide may be a trialkyvlamine oxide: an alkylcyclicamine oxide: a
dialkylpiperazine di-N-oxide: an alkvldi(polv(oxyalkylene))amine oxide; a
dialkylbenzylamine oxide; a fatty acylamidopropyldimethylamine oxide: a diamine oxide: a

triamine oxide: and any combination of any of the foregoing.

Preferred trialkylamine oxides have the formula R°RRI"N—0. where R’ is
a linear. branched. cyclic or any combination thereof C, to Cy saturated or unsaturated group:
and R'° and R'! independently are linear. branched. or any combination thereof C, to C,,

saturated or unsaturated groups. R’. R'’. and R'' independently may be alkyl. alkenyl. or
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alkynyl groups: or may be replaced by other short chain alkyl or substituted alkyl groups, such
as ethyl and hydroxyethyl. =~ More preferably. R® is a linear. branched, cyclic or any
combination thereof C, to C,, saturated or unsaturated group. such as coco. hvdrogenated

tallow. sova. decyl. and hexadecyl: and R'° and R'' independently are linear. branched. or any

combination thereof C, to C,, saturated or unsaturated groups. such as coco. hvdrogenated

WA

tallow. sova. decyl. and hexadecyl.

A preferred trialkylamine oxide is a dialkylmethylamine oxide having the
formula R°R'°CH,N—O. where R’ and R" are defined as above. Another preferred
trialkylamine oxide 1s an alkyldimethylamine oxide having the formula R’(CH,),N—O, where

10 RY is defined as above. Suitable alkvldimethylamine oxides include. but are not limited to.
a C,, alkyldimethylamine oxide. a C,.-C,, alkyldimethylamine oxide. a C-Cyg
alkvldimethylamine oxide. and any combination of any of the foregoing.

Preferred alkylcyclicamines oxide have the formula RIZRPR"“N—0O where R"

. defined as R® above and R'* and R' are linked to form a cyclic group. The cvclic group

15 typically contains from about 4 to about 10 carbon atoms and may optionally contain oxygen,
sulfur, nitrogen, or any combination of any of the foregoing. More preferred alkylcyclicamine

oxides include, but are not limited to, an alkylmorpholine N-oxide, a dialkylpiperazine di-N-

oxide, and any combination of any of the foregoing.

Preferred alkylmorpholine N-oxides have the formula
RS
N7\
/N O
o \_/

20

where R is defined as R’ above.

Preferred dialkylpiperazine di-N-oxides have the formula
R16 R17
N/ O\ /
¥ N N\
Jd \__/ ‘o
25 where R is defined as R® above and R is defined as R'° above.

Preferred alkvldi(poly(oxyalkylene))amine oxides have the formula

((lDHZCHR190)mH

R —N—>0O
(CH,CHR?’0),H

where R'® is defined as R’ above: R' and R*® independently are H or CH.: and m and n

30 independently are integers from about 1 to about 10.
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Preferred dialkvlbenzylamine oxides have the formula R'R¥*R*N-+Q, where

R?' is defined as R® above: R™ is defined as R' above: and R* is benzyl. More pnfem:d
dlall\'vlbenzvlamme oxides include. but are not limited 10. alkvlbenzvlmethvlamme oxides
having the formula R*'R*CH;N-O where R?' and R® are defined as above.

Preferred fattv acvlamidopropyldimethylamine oxides have the formula

JLNH/\/\h\O
Chy ©

where R* is defined as R’ above.

Preferred diamine oxides have the formula

.
26 |
R N—>QO /CH3
CHg

where R is deﬁriéd as R® above; a.nd" 'm is an integer from about ] to about 10.

Preferred triamine oxides have the formula

/CHs

| N\

R%®—N-=0 Chs

| Pk

(CH2), N"<"0 |

. CHs

where R? is defined as R® above; and m and n independently are integers from about 1 to

about 10.

Long chain (C,¢ or greater) amine oxides, such as hexadecyldimethylamine
oxides, octadecyldimethylamine oxides and hvdrogenated tallox#’“ amine oxides. are
particularly pre ferable for imparting waterproofing properties to the composition. Short chain
(C,, and shorter) amine oxides, such as decyldimethylamine oxides, lauryldimethylamine

oxides and tetradecyldimethylamine oxides. aide in solubilizing the IPBC and long chain

“amine oxides. and are efficient stabilizers.

4 blend of long chain and short chaih amine oxides is also contemplated in one

embediment ¢f the present invention. The jong chain amine oxides may be blended with the
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' ehon chain amine oxides in a ratio of about from about 1:10to 10:1 in order 10 vield a clear \
'\and stable preservative solution as described herein upon dissolution of iodine containing
‘ blocrde in the amine oxide solution. For example In a preferred embodunent. a mlxture of
long chain (e.g., C,;) and short chain (e.g.. C,,) amine oxides in aratio of 5:2 provides the
desired dissolution of iodine containing biocide to provide a clear and stable solution. The
. appropriate ratio of long to short chain amine oxides can be readily determined by those of
skrll in the art using methods provided herein 10 test solubility and stability of the solutions.
“The composmon may include a solvent, such as water and water miscible
“solvents, including, but not limited to alcohols such as ethanol, glycols estcrs ethers,
~ polyethers. amines. and any combmanon of any of the foregoing. @~ '

‘The composition, when in concentrated form, preferably contams from about
20 to about 70% by weight, and preferably from about 30 to 65% by weight, of combined

. amine oxide and iodine containing biocide based upon 100% weight of total composition.

The concentrate preferably contains 0.01 to 1 parts of 1odine containing biocide per part of
amine oxide; and most preferably 0.05 to 0.5 parts of iodine contammg biocide to 1 part

amine oxide.

The concentrate may be diluted to a range of about 0.1 to 5% (total solids) for

| treatmg' wood. Use dilutions of the composition typically comprise a biocidally effective

amoimt of 1odine containing biocide and a preservative enhancing and/or waterproofing

effective amount of the amine oxide. Use dilutions preferably comprise from about 0.5 to
about 2.0% by weight of amine oxide and from about 0.05 to about 0.2% by weight of iodine
“containing biocide based upon 100% welght of total composition. The compOSitjon of the -

invention has a weight ratio of 1odine containing biocide to amine oxide of about 0.001-1"

preferably 0.01-0.8.
Iron stain inhibitors, such as phosphonic acid derivatives, may be included in

the composition. Suitable phosphonic acid derivatives include. but are not limited to, amino
ri(methylenephosphonic  acid), 1-hydroxyethylidene-1.1-diphosphonic acid (HEDP),
diethylenetnaminepenta(methylene-phosphonic acid), bis hexamethylene triamine phosphonic
acid. and any combination of any of the foregoing. The iron stain inhibitor will be present in
an amount of about 0.0] to 1%, preferably in an amount of about 005 tr) 0.5%. and most
prefersbly in an amount of about 0.1 to 0.4%. Typicallv, the pH of the composition
containing the 1ron stain mnhibitor will be in the range -of about 3.0107.0, and preferably about
3.8 to5.2. ' ' ‘
Other adjuvants may be included in the composition as known to one of
‘ordinary skill in the ari. Other biocides. fungizides and insecticides may be include in the

COMPOSION.
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The composition of the present invention is readily prepared by mixing 1odine

containing biocide. amine oxide. solvents. and adjuvants. The mixture may be heated and/or

stirred to expedite mixing.

Another embodiment of the present invention is a method for preserving and/or
waterproofing a wood substrate by contacting a wood substrate with the composition of the
present invention. The composition may be applied by any wood treating method known 10
one of ordinary skill in the art including. but not limited to. brushing. dipping. soaking.

vacuum impregnation (e.g., double vacuum technique). and pressure treatment using various

cvcles.

The following examples illustrate the invention without limitation. All parts

and percentages are given by weight unless otherwise indicated.

Example 1
These experiments were performed to compare the solubility and stability of
compositions of the invention to the prior art. The following solutions were prepared:
(A) 3.8 g of iodopropynyl butyl carbamate (IPBC) was dissolved in 100 g of
30% cocodimethylamine oxide 1n water (Barlox® 12, Lonza Inc., Fair Lawn. NJ) by warming
and/or stirring to form a concentrate containing about 29% cocodimethylamine oxide and
about 3.7% IPBC. The weight ratio of cocodimethylamine oxide to IPBC was about 8:1. This

concentrate. a faint yellow clear liquid. remained unchanged upon storage at ambient

conditions for at least 20 months.

(B) 3.4 g of the above IPBC/cocodimethylamine oxide concentrate was diluted
in 100 g of water to form a use-dilution containing about 1% cocodimethylamine oxide and
about 0.125% IPBC.

(C) A second IPBC/cocodimethylamine oxide use-dilution containing an 1ron-
stain inhibitor was prepared by adding 0.25% hydroxyethylidene diphosphonic acid (HEDP)

to the use-dilution of Sample (B).
(D) 1 g of IPBC. 10 g of an 80% aqueous solution of

didecvldimethylammonium chloride (DDAC) (Bardac®2280. Lonza Inc.. Fair Lawn. NJ) and
17 g of water were mixed and stirred. The resulting concentrate contained about 28.5%
DDAC and about 3.6% IPBC. The weight ratio of DDAC to IPBC was about 8:1. 3.5gof
this IPBC/DDAC solution was diluted in 100 g of water to form a use-dilution containing
about 1% DDAC and about 0.125% IPBC.

(E) A second IPBC/DDAC use-dilution was prepared by adding 0.25% HEDP

to the use-dilution of Sampile (D).
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(F) 50 parts of hexadecyldimethylamine oxide (Barlox 16S. Lonza Inc.. Fair
Lawn. NJ). 20 parts of Barlox 12. 80 parts of water. and 2.6 parts of IPBC solid were mixed
and warmed to give a clear solution.

(G) 5 g of a Barlox 12 preparation (65% active cocodimethylamine oxide 1n
70% ethanol and 15 % water) was mixed with 0.4 g IPBC. The mixture was allowed to stand
with occasional shaking at room temperature to effect complete dissolution of the solid. The
resulting concentrate contained 60% amine oxide and 7.4 % IPBC.

(H) A use-dilution was prepared by dissolving 1.7 g of concentrate (G) in 98.3

g of water, to yield a solution containing 1.0% cocodimethylamine oxide and 0.15% IPBC.
A dispersion of IPBC in water was prepared by dissolving 0.125 g of IPBC 1n

| ¢ of ethanol and mixing this solution with 99 g of water. The resulting solution contained

about 0.125% IPBC. which was not soluble and separated rapidly on standing. Results of

Table 1

solution aging are given in Table 1:
Solution Observations

Test Material
Shortly after After 20 months | pH
preparation standing
A | C,,AO/MPBC 8-1 32.5 | Faint yellow clear | - | Faint yellow clear | -
fluid liquid fluid hiquid
B | C,,AO/TPBC 8-1 | 1.125 Clear white 7.1 | Clear white 6.9
solution solution
-1

Component
Ratios

C | C,,AO/PBC 8 1.125 Clear light 3.9 | Light yellow clear | 3.3 |
HEDP 0.25 solution solution r
DDAC/IPBC | 8-1 1.125 White solid 5.1 1 Cloudy vyellow 2.9
j separated solid separated
E | DDAC/IPBC . 8-1 1.125 | Light yellow hazy | 2.6 | Hazy separation | 2.3
HEDP 0.25 | |
F | CAO/C,A 5.7-2.3-1 1.125 Clear hight 7.0 -
O/ | | solution
[PBC
G| C,AO/MPBC 8-1 67.4 | Faint vellow clear | - - -
fluid liquid
H | C,,AO/IPBC | 8-1 1.15 Clear colorless 7.5 - -
solution
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The solution of the invention prepared with the amine oxide (solution B)
remained in solution and was stable for at least 20 months. The I[PBC with DDAC (solution
D). the composition of the prior art. initiallv remained in solution but within hours separated
out of solution. The DDAC/IPBC solution turned yellow and the pH dropped. suggesting
decomposition.

The solution containing the amine oxide and the iron stain inhibitor HEDP
(solution C) had a higher (safer) pH. compared to the DDAC and HEDP containing solution
(solution E). Further. the amine oxide/HEDP solution remained a stable clear solution.
whereas the DDAC/HEDP solution showed some separation.

The concentrate prepared with up to 60% of solids and ethanol (G) remained

in solution and the use solution prepared therefrom also remained in solution after preparation.

Example 2

These experiments were performed to compare the wood preserving properties
of IPBC dissolved in solution by amine oxide and IPBC dispersed by DDAC, or dispersed
alone 1n water.

The solutions prepared in Example 1 were tested for efficacy in controlling the
growth of natural stain organisms on white birch. White birch tree branches, 3" in diameter
and 6" in length, were cut into four sections. The inner bark was left on the pieces. A white
birch piece was dipped into a test solution for 1 minute, placed in a sealed clear plastic bag,
and stored at ambient conditions. The piece was observed after 1 week. 3 weeks. 7 weeks. and

12 weeks for the growth of stains, molds. and fungi. The results are shown 1n Table 2 below.

Table 2
Solution Rating of Fungal Growth on White Birch |
1 Week 3 Weeks 7 Weeks 12 Weeks
None I ] | 1 -
Water 4 2 ] -
0.125% dispersion of IPBC 3 . 3 2 |
| 0.125% IPBC / 1% 4 4 4 3
cocodimethylamine oxide
(solution B)
0.125% IPBC/ 1% DDAC 4 4 4 4
(solution D)

Rating Scale: 1 - Heavy fungal growth
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- Black and/or white fungal growth visible on all faces and ends
- Trace amount of white/black fungal growth

4 - Clean surface with no visible stain or mold

The results in Table 2 show that birch wood samples treated with the

composition of the invention (solution B) protected the wood against stains and growth of

molds as well as the prior art composition D (IPBC/DDAC).

In a second series. a piece of green chestnut oak wood was cut 1nto pieces and
dipped into test solutions. This series included one solution with the iron stain inhibitor (bis-
(hexamethylene)triamine phosphonic acid (Unihib® 1704. Lonza Inc., Fair Lawn, NJ). The

results are in Table 3. The ratings are as in Table 2 above.

Table 3
Treatment Ratmg of Fungal Growth on Oak

2We ks 4Weeks 9 Weeks

1% C,»AO /0.125% IPBC
(solution B)

1% DDAC /0.125% IPBC
| (solution D)

1% C,,AO /0.125% IPBC
+ 0.2% bis-(hexamethylene)triamine

phosphonic acid

[PBC in ethanol/water 4

The amine oxide protected the wood from fungal growth tor several weeks,

further demonstrating the enhancing effect of this component.

Example 3

Solutions prepared as described in Example 1 were tested on agar plates for
their ability to inhibit or retard fungal growth. The solutions were tested using standard
methods (see e.g. Archer et al., Forest Products J ournal. 1995 . 45:86-89) against the white
rot fungus Trametes versicolor: the brown rot fungus Gloephvllum trabeum. which 1s |

particularly tolerant of arsenic and phenolic type wood preservatives: a brown rot fungus
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Poria placenta, which is tolerant of copper wood preservatives; and the soft rot fungus
Chaetomium globosum. The concentration at which 50% retardation of the growth of each

fungus occurred, which is defined as the ICs, value. was determined for each solution. The

results are shown in Table 4 below.

Table 4
Solution IC,, (ppm)
T. G. j P. C.
versicolor trabeum placenta globosum
1% C,»AO0 / 0.125% IPBC 1.3 | 1 1.3 4
(solution B)

1% DDAC / 0.125% IPBC 10 0.8 1 | 4
(solution D) '

The results indicate that the biological efficacy of the IPBC in the presence

of amine oxide (solution B) is the same or better than IPBC alone or in the prior art

combination (solution D).

Example 4
The corrosivity of solutions containing IPBC/DDAC or IPBC/amine oxide
was compared. Carbon steel coupons were three-quarters covered with the test solutions
shown in Table 5 for 3 weeks, with occasional shaking to periodically wet the top of the
coupon. After 3 weeks, each coupon was observed and the percent weight lost was

determined. The results are shown below in Table 3:
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Table S

Percent Weight Lost | Observations on Corrosion

| 0.15% IPBC in Water Solution rusty and coupon rust
| colored especially in the liquid

0.08% IPBC / 0.65% DDAC Corrosion
| 0.4

]

In water

|

0.12% IPBC/1% DDAC Rusty to dark solution: More

corrosion visible than at lower
concentration

0.08% IPBC / 0.2 Clear initially then rusty spots
0.65% cocodimethylamine forming

0.12% IPBC/ 0 Unchanged for several days,

| 1% cocodimethylamine oxide then traces of corrosion
forming on edges of the coupon

0.1 ‘Unchanged for several days,
then traces of corrosion

forming on edges of the coupon

0.1% IPBC/

3:5 blend of C,,-C,s amine
oxides

* % by weight

As noted in Table 5. the mixture of IPBC and water corroded the carbon
steel, causing a rusty appearance and loss of a portion of the coupon. The prior art
IPBC/DDAC solution also corroded the coupons. The amine oxide containing

composition of the present invention decreased the amount and rate of corrosion of the

steel coupon.

Example 5

The following experiments were performed to evaluate the waterproofing
properties of the compositions of the present Invention.

Samples of Ponderosa pine were treated with the test solutions prepared 1n
Example 1 using a double vacuum method. Each wood sample was evacuated in a
vacuum desiccator to about -80kPa pressure. A test solution was injected 1nto the chamber
and the vacuum was released with air. Excess solution was blotted from the wood sample
and the wood was returned to the desiccator on a small rack. Vacuum was drawn again to
remove liquid from the wood (“kickback™ solution). Samples that were subjected to
weathering were placed on a flat surface outside and exposed to natural environmental

weather conditions for 90 days.

The results are shown in Table 6.
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Table 6
Water Uptake % in 30 Minutes Soak

90 Days Weathering

Treating Compositions

Ffesh]y Treated

Untreated Control | 75
C,~AO/IPBC (solution B) 51

DDAC/PBC (solution D) 62
C,,AO/C,-AO/MPBC (solution F) 43

The use of IPBC with a blend of amine oxides (solution F) provided a

63
73
43

treating composition with good waterproofing properties; both freshly treated wood and

wood after weathering took up less water than the other test combinations.

Many vanations of the present invention will suggest themselves to those
skilled in the art in light of the above detailed description. Such obvious vanations are

within the full intended scope of the appended claims.
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. IN THE CLAIMS:
1. A smgle phase aqueous wood preservatwe composition compnsmg

an arine oxide in a preservative enhancing and/or waterproofing effective amount; and an
iodine containing blocade in a biocidally effective amount, wherein the amine oxide is a

trialkylamine ox1de, an alkylcyclicamine oxide; a dialkylpiperazine di-N-oxide; an

a]kyldl(poly(oxyalkylene)) amine oxide; a dlalkylbenzylamme oxide, a fatty
acylamldOpropyldlmelhylamme oxide; a diamine oxide; a triamine oxide; .or any

combination of any of the foregoing.

2. The composition of claim 1, wherein the weight ratio of said inodine
containing biocide to said amine ox:de is about 0.00]1-1.

'C

3. The composition of clalm 1, wherein said composmon 1s a use

dilution comprising 1vom about 0.5 to about 2% by weight of amine oxxde and from about

0.05 to about 0.2% by weight of 10dine containing biocide based upon 100% weight of total

composition.

4. The composition of claim 1, wherein said amine oxide is a

 tnalkylamine oxide.

s. The composiuon of claim 4, wherein said malkvlamme oxide has

' the formula R°R'R'"N-O, wherein R is a linear, branched. cvclic or any combination

oz

thereof C, 10 C,o saturated or unsaturated group; and R'® and R'' independently are linear,

branched. or any combination thereof C, 10 C,, saturated or unsaturated groups.

6. The composition of claim 3, wherein R” is C, 10 C,»; and R and R"

independently are C, 10 C,.

7. The composition of claim 3. wherein said malkylamine oxide 1s an

zlkvidimethviamine oxide hzving the formula R*(CH,).N—O, wherein R’is C, t0 C,.

8. The composition of claim 7. wherein R* is C; 10 C,..
2 The composiuon of claim 7 wherein said alkyldimethvlamine oxiac

ez C oo aj}:}-’ldimct}:}f}&minc cxige. C,--C,. alkvldimethviamine oxide, C,-C;

th

.

1"7 r’g-ﬂe‘ﬁ" f'""""""-:--g /".'\ -

[ il - 3 . r*t. 'f' e I 1 -r 1
erv comtineuen of anv of the ioregoing.
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10.  The composition of claim 9, \»hcrem said alkyldimethylamine oxnde
~is a blend of C,,-C,; alkyldimethylamine oxides and C,-.-C,. alkyldimethylamine omdes n

a ratio by weight of about 5 10 2.

11. Thc composition of claim 10. wherein the C(-C,,

alkvldlmcﬂwlammc oxide 1s a hcxadecvldmem\'lannnc oxide. octadecyldxmemvlmg
oxide or an hydrogenated mllow amine oxide.

™
12. . The composiion of claim 10, wherein the C,,-C,,
alkvldimethylamine oxide is a decyldimethyl-—ine oxide. laurvldimethylamine oxide or

tetradecvldimethylamine oxide.

13.  The composition of claim 1, wherein the mdmc containing bxocxde
is an iodoalkynyl derivative of the formula

|

] —— C==C— (CHR),— O— C— NH+—R

wherein R 1s hydrogen or 2 subsututed or unsubstituted alkyl, aryl, or alkylarvl group

having from 1 tc 20 carbon atoms; and z and q are independent integers from 1 10 3.

14. The compositioh of claim 1, wherein the iodine containing biocide
is an 1odoalkynyl derivative of the formula

RA

I |

}——C =C—(CHR);—0—C—C——F"

|

W 1§!
? |
Y = Q—C ——C —R

<
'
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O

X ——0—C—C—R' I

I
0

. wherein R is hydrogen or a substituted or unsubstituted alkyl, aryl, or alkylaryl group having from 1
to 20 carbon atoms; R' and R? are defined as R’ and R* below or are joined to form a cycloalkyl,
cycloalkenyl, aromatic or a heterocyclic ring containing an oxygen, nitrogen or sulfur atom or an

“alkoxy, amino, carboxyl, halo, hydroxyl, keto or a thiocarboxyl-substituted derivative thereof: R’

“and R* are independently selected from (A) hydrogen, alkyl, cycloalkyl, alkenyl, cycloalkenyl, aryl,
a heterocyclic ring containing an oxygen, nitrogen or sulfur atom, alkoxy, amino, carboxyl, halo,
hydroxyl, keto or a thiocarboxyl and (B) substituted dérivatives of the alkyl, cycloalkyl, alkenyl,
cycloalkenyl, aryl and the heterocyclic ring wherein the substitutions are alkyl, cycloalkyl, alkenyl,
cycloalkenyl, aryl, alkoxy. amino, carboxyl, halo, hydroxyl, keto or a thiocarboxyl; yi1s 0 to 16; X 1s
hydrogen or a salt-forming cation; W is a single bond, oxygen, NR°, or (CR°R7),,, wherein R’ is
hydrogen, alkyl, aminoalkyl. cycloalkyl, alkenyl. cycloalkenyl, aryl or a heterocyclic ring containing
an oxygen. nitrogen or sulfur atom or a substituted derivative of alkyl, cycloalkyl, alkenyl,
cvcloalkenyl or aryl groups wherein the substitutions are alkyl, cycloalkyl, alkenyl, cycloalkenyl,
aryl, alkoxy, amino, carboxyl, halo, hydroxyl, keto, or a thiocarboxyl wherein R® and R’ are defined
as R’ and R* above and p is an integer from 1 to 12; and wherein the heterocyclic rings comprise
from 5 to 8 members, the alkyl or cycloalkyl groups from 1 to 18 atoms, the alkenyl or cycloalkenyl

groups from 2 to 18 carbon atoms, and the aryl groups from 6 1o 10 members.

15.  The composition of claim 13, wherein the iodoalkynyl derivative

is a 3-iodo-2-propynyl denvative.

16.  The composition of claim 15. wherein the 3-i<‘)§0-2-pr0pynyl

derivative is 3-iodo-2-propynyl butyl carbamate, 3-iodo-2-propynyl succinate or p-

chlorophenyl-3-iodopropyny] formal.

17.  The composition of claim 16, the 3-iodo-2-propynyl denvauve 1s 5-

jodo-2-propynyl butyl carbamate.

1§, The compositon ¢i ciaim 1. funher compnsing & solvent.
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19.  The composition of claim 18, wherein said solvent is water, an

alcohol, a glycol. an ester. an ether, a polyether or any combination of any of the foreg&ing.

20.  The composition of claim 1, further comprising a phosphonic acid

derivauve.

21.  The composition of claim 20, wherein said phosphonic acid
derivative is amino tri{methylenephosphonic acid). 1-hydroxyethylidene-1 l-.diphbsphonic
acid, d1ethvlenemamlnepema(methvlene-phosphomc acid), bis hcxamcthvlenc tnamme

phosphonic acid. or any combination of any of the forceomg

22.  The composition of claim '71 wherein the phos;:homc acid
derivative is present in an amount of about 0.01 lo 1% by weight.

23. A method for preserving a wood substrate, said method comprising

contacting said wood substrate with the composition of claim 1.

24. A method for waterproofing 2 wood substrate, said method

comprising contacting said wood substrate with the composition of claim 1.
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