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BIOCIDAL COMPOSITIONS COMPRISING MIXTURES
OF HALOPROPYNYL COMPOUNDS AND SULFUR
" CONTAINING TRIAZINES |

This invention is directed to a biocidal composition and particularly a synergistic
mixture or combination of a halopropynyl compound and a sulfur-containing s-triazine.
| ‘Both exterior and interior_surfaces and substrates of all types, ‘when ekposed to

common environmental conditions, e.g. moisture, are prone to attack, discoloration and o

various kinds of destruction by fungal and'al'gael organisms. As a result, there is a great.
need and requirement for an effective and economical means to protect for extended'
periods of time both extenor and interior surfaces and various type substrates from the

 deterioration and destruction caused by such mlcroorgamsms

Materials which need protection with a suitable antnmcrobral composmon
controlling both fungal and algael microorganisms and their adverse effects include |
pamts coatmgs, stucco, concrete, stone, cementaceous surfaces, wood, caulking,
sealants and textiles as well as matenals and other substances whlch may be attacked

- by fung1 and/or algae.

. Commerclal products desrgned for the sxmultaneous control of fungx and algae |

-on such substrates are available, but such products suffer from a number. of _'
: dlsadvantages and especlally therr mabrhty to maintain sufﬁcrent actlvrty after leachmg
by water.
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In addmon, such products currently avallable in the marketplace are generally

v

: supplred as normally water—msoluble powders as pastes or as ﬂowable dlspersrons' _ |
' wh1ch are dlfﬁcult to incorporate in a manner to insure maximum effecttveness On the

other hand, an effective composmon in the form of a solutton would be highly desirable i

having advantages for ease of handlmg and incorporation in end use products and to

insure proper dlstnbutron of the biocide on or in the surfaces and substrates to be
protected, thus maxumzmg mtcroblologtcal performance

. Thus, a broad spectrum biocide composition highly effectxve agamst both fungl

| envuonmentally, toxrcologtcally suttable liquid media has many advantages and is

desrrable for a wide number of uses in 1ndustry

W1th respect to compositions and/or mixtures, methods of manufacture and/or

and algae, and which is essent1ally unaffected by leaching w1th water, in an

uses and appllcatlons of combmattons of fungicides and algaecldes, the prior art and

references describing these combinations is limited.

_ There are a number of organic compounds and especially certain carbamates,
such as the halopropynyl carbamates which are known primarily for their fungtcxdal ,

5,082,722 contain such disclosures. IPBC is a highly acuve brroad spectrum fungtctde
Nevertheless its spectrum of action is sometlmes mcomplete against the broad range of

activity." 3-iodo-2 propynyl butyl mrbamate heremafter referred to as IPBC is the best
known and the most w1de1y used of the known haloalkynyl carbamate fungrctdes In
~addition to its fungicidal activity, IPBC also has been associated with algaecldal actrvrty

- In this regard, Great Britain Patent 2, 138 292 and U.S. Patents 4,915,909 and

- ww

naturally occurnng fungal species. For thls reason, U. S Patent 5,389,300 describes '_ | N '.

such as IPBC, for protecting freshly sawn tlmber from such pests.

| us1ng a phenol denvanve, such as o-phenylphenol with an 1odopropargyl compound -

Certam s-tnazmes are known for their algaecidal activity. They have been found '

to be especrally effective for use in agricultural apphcauons One such example of this

algaecide is N tertbutyl—N ‘-ethyl-6-methyltluo—1 3, S-trtazlne-z 4 diyldiamine and a

- second such example is 2-methylthlo-4-tert-butylammo-6-cyclopropy1ammo—s-tnazme

. .'
L
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* US. Patent 4,710,220 for example, describes formulations containing a polyethoxylated -
_compound and certain s-triazines, with N*-tert-butyl-N*-ethyl-6-methylthio-1,3,5-

tnazme—2 4-dly1d1amme, hereafter referred to as Terbutryn, as one example Even so,

v

Terbutryn is probably more wxdely known as a herbicide, and in particular, is W1de1y -

' dtsclosed for use as a herbicide in combmatton with a variety of other compounds. For

example, in U.S. 3,957,481 it is used in combmatlon with metobromuron for controlling
wee_d§ when__cultiva'ting leguminosae and solana; in U.S. Pa‘tent 4,640,705 and Great
Britain Patent 2,126,092 it is used in combination with triﬂuraiin and ethylfluralin
respectwely, for preemergent control of weeds, parttcularly blackgrass, in cereal crops

and in French Patent 2,438,970 it is used with neburon and mtrofen to control weeds in

winter wheat. Nowhere, however, has it been suggested to combine Terbutryn witha

halopropynyl compound and parttcularly a haloalkynyl carbamate fungtcxde for any

 purpose.

In thls regard, while U.s. Patent 4,721 523 descnbes a herbtcxdal combmauon
of certam wuiely—known catbamate derivatives with a photosynthesxs-mhtbmng

~ -

compound including as one of nine poss1ble compound classes certam triazine .

denvatlves (1dennfy1ng Terbutryn as one ofa dozen examples), the dlsclosed carbamates

. do not include the haloalkynyl carbamates

In a similar fashion, while U.S. Patent 5 374 631 descnbes usmg a mixture of
an 1odopropargyl compound, including IPBC with an s-tnamne to control fungal and
bacterial growth in metalworkmg fluids, the only tnazme identified is hexahydro-l 3, 5-

N tns(2—hydtoxyethyl)-s-tnazme

Thus, the prior art has completely faﬂed to appreclate any beneﬁt from

'_ combmmg a halopropynyl compound and parucularly a haloalkynyl carbamate w1th a
' sulfm-contammg s-triazine.

The present mventton is based on the surpnsmg synergxsttc effect that a |

| -_combmatlon of a halopropynyl compound ‘and parucularly a halopropynyl carbamate |
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fungic_ide, and a. sulfn_r-conta_ining s-triazine algaecide has on the mcreased efficacy of

~ the resulting combined product especially' against fungi and algae

In accordance with a preferred embodrmcnt of the mventlon, it has now been

discovered that synergrsnc combmauons contammg in partrcular both the fungicide, 3-

.

iodo-2-propynyl butyl carbamate (IPBC) and the herbrcrde, N’-tertbutyl-N‘-ethyl-G-' |
methylthro—l 3 ,5-triazine-2,4 dlyldxammc (Terbutryn) gives a surpnsmg and unexpected B g
biocidal _effect against mold and blue-staxn fungr This increased biocidal effect has

pullulans and Alternaria alternata. Thls dlscovery is of outstandmg commerc1a1

especially been shown to occur when the product is used against the fungi Aureobasidium

1mportance because the increased effect has especlally been demonstrated after the test -

samples have been exposed to leachmg with water. Particularly surpnsmg is the good

effect against Alternaria altemata, whrch often is found to be very difficult to control "

surfaces, wood eaullnng, sealants, textrles, and the like.

“In accordance with another preferred embodrment of the mventron 1t also has

- on exposed surfaces such as pamts, coatmgs, stucco, concrete stone, _cementaceous )

- -

been discovered that synergistic oombmauons contarmng in particular both the fungicide, L

| 3-1odo-2-propynyl butyl carbamate (IPBC) and either, N’-tertbutyl-N‘-ethyl—

methylthio-1, 3,5-triazine-2,4 dxyldlarmne (Terbutryn) or 2-methylthro-4-tert-butylammo- '

6-cyclopropylarmno-s~tr1az1ne (Irgarol 1071) give a surprising and unexpected biocidal

effect against algae, mcludmg Stichococcus baszlk_ms,_ Chlorella Vulgan_s var. viridis,

Trentepohlia sp. and Trentepohlza aurea.

Relatwe proportions of the two components in composmons aocordlng to the_

present invention may be vaned w1_de1y since the comblnatlon. also provides excellent

control and for which maximum protectron is desrred

| algaecidal properties. Depe'nding on the degree of environmental pressure on the

a components relevant to and dependmg upon whxch orgamsm is more problematlc to

* exposed area, it can be an advantage to select and’ adjust the proporuons of the two - |
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' The present invention is directed to a synergistic combination of a halopropynyl

-oompound parucularly a halopropynyl carbamate such as IPBC and a sulfur-contammg "
s-triazine, particularly Terbutryn and Irgarol 1071

.

A halopropyny! compound for use in the present invention can be 1dent1ﬁed by

the followmg structure

YC C- CH2 X _
wherem Y isa halogen, preferably iodine and X can be (l) oxygen whlch is part of an
orgamc functional group; (2) mtrogen which is an orgamc functional group; (3) sulfur

- wh1ch is part of an organic functtonal group, or () carbon whxch is part of an organic

| ~ functional group. ' ' .
B The functtonal group of whrch oxygen isapart is preferably an ether, ester, or '_

carbamate group. The functional group of which mtrogen isa part is preferably an

Examples of compounds which may be used as the halopropynyl compound

: fungtctde of this invention are especially the fungicidally actlve 1odopropargyl |

(iodopropynyl) denvatrves In thls regard, please see U.S. Pat. Nos 3, 923 870,
4,259,350, 4,592, 773, 4, 616 004 4, 719 227 and 4 945 109, the drsclosures of which
are herein mcorporated by reference. These 1odopropynyl denvatrves include

tiazolinones, tetrazoles, tnazmones, sulfamrdes, benzotluazoles, ammonium salts, '_
' carboxamldes, hydroxamates, and ureas. Preferred : among these compounds is the
" halopropynyl carbamate, 3-1odo-2-propynyl butyl carbamate This compound is included
 within the broadly useful class of compounds havmg the genenc formula

_amine, amtde, or carbamate group The functional group of Wthh sulfur isapartis |
‘preferably a thiol, tlnane sulfone, or sulfoxrde group. The orgamc functional group of __
“which carbon isa partis preferably an ester, carbamate or alkyl group.

. oompounds derived from propargyl or 1odopropargyl alcohols such as the esters, ethers, B
acetals, carbamates and carbonates and the iodopropargyl derivatives of pynmrdmes,

-
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Wherem R is selected from the group consisting of hydrogen, substltuted and
' unsubstituted alkyl aryl, alkylaryl, and aralkyl groups having from 1 to 20 carbon atorns
or from cycloalkyl and cycloalkenyl groups of 3 to 10 carbon atoms, and m and nare
| mdependently mtegers from 1to3, i.e., not necessanly the same. '

¢¢¢¢¢¢

- Suitable R subsntuents include alkyls such as methyl ethyl, propyl n-butyl, t-

' butyl pentyl, hexyl, heptyl, octyl, nonyl, decyl, dodecyl, octadecyl, cycloalkyls such
-as cyclohexyl, aryls, alkaryls and aralkyls such as phenyl, benzyl tolyl cumyl

halogenated alkyls and aryls, such as chlorobutryl and chlorophenyl and alkoxy aryls
such as ethoxyphenyl and the like. '

Especlally preferred are such 1odopropargyl carbamates as 3-1odo-2-propynyl '
propyl carbamate, 3-1odo-2-propyny1 butyl carbamate 3-1odo-2-propyny1 hexyl_
carbamate 3-1odo-2-propynyl cyclohexyl carbamate, 3-1odo-2-propynyl phenyl'
'carbamabe and mixtures thereof.

B ~ Examples of compounds Whlch may be used as the sulfur-contaxmng s-tnazme |

component of this invention include the known, algaecxdally active s-triazine

compounds. Those included, wnhout limitation thereto, are N’-tert—butyl-N‘-ethylﬂ-

methylthio-1,3,5 manne-2,4-d1yldxam_me and 2-methyl_th1o-4—tert-butylammo—6- :

Cyclopropylaxmno-s-u'iaﬁne; 'Theése compounds are repi'eSented_by the generic formula:

This Sheet Has Been R :
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in whlch Rl and R? mdependently of one another are each a C, to C‘i alkyl group or a |

-G to Cs cycloalkyl

As C,-Cy- aJkyl R! and R2 are for example ethyl propyl, 1sopropyl butyl
secbutyl pentyl 1sopenty1 hexyl 12-dlmethylpropyl 12-dlmethylbutyl or 2 3-

.dlmethylbutyl Parncularly preferred are branched-chain C,-C, alkyl groups, for
-example 1sopropy1 12—d1methylpropyl or tert-butyl. |

As C,-C,-cycloalkyl R' and R? are for example: cyclopropyl cyclobutyl .

cyclopentyl or cyclohexyl cyclopropyl being preferred.

Preferred sulfur-contammg s-triazines of the formula are those wherein Rl isa -

branched-cham C,-Cy-alkyl, for example 1sopropyl 1 2—d1methylpropyl or tert-butyl or o

wherein R! i 1s cyclopropyl

Likewise preferred are compounds of the formula wherem R! is ethyl or

i cyclopropyl and wherem R? is tert-butyl, 1,2-dimethylpropyl or isopropyl.

_ Relative propomons of the halopropynyl compound and the sulﬁlt-contmmng s- I_

triazine in the composition can va:y w1de1y and an optimum proportlon likely will be

affected by the intended application and the particular compounds 'se.l'ected.' In any |

event, it is expected that compositions containing a little as 1 part of the halopropynyl

compound to 25 parts of the s-triazine and conversely as little as 1 part of the s-tfi_azine .

- to 25 parts of the halopropynyl compound will be useful , more usually as little as 1 part

* of the halopropynyl compound to 9 parts of the s-triazine and cc';hv’ersely as little as 1
 part of the s-triazine to 9 parts of the hﬂopropynyl compound will be useful. Typically,

-
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useful compositions. wrll contain from 2 1to 1 2 parts of the halopropynyl compound to

- the s-triazine and more usually from 2: 1to 1: 1 relatrve parts by weight.

In -accordance with the invention, the combmed fungrcldal and algaecrdal

. constrtuents can be included in a final formulatlon for use in such end use apphcatrons

_ ‘as paints, coatlngs, stucco, concrete, stone, cementaceous surfaces, wood, caulking,

sealants, textiles, and the hke in a broad range from about 0.004% to 2.0% active |
concentrauon Such composmons can be prepared from highly concentrated .

composmons of the actrve mgredlents by appropriate dilution. The optlmum useful ,

range is about 0.1% to 0. 3% of combmed products in the final formulations for such end
~use systems. Wrth the use of such modrfied formulauons in end use systems, it is

possible to protect surfaces as well as other substrates for extended penods of ume_

against growth- from both algae and fungr
| Composmons of the present invention will generally be formulated by nuxmg the
two active mgredrents in a selected proportlon with a liquid vehicle for drssolvmg or

suspendmg the active components The vehicle ‘may contain a diluent, an emulsifier and

a wettmg-agent Erpected uses of the biocidal compositions include protection of wood |

paint, coatings, adhesives, paper, textiles, plastics, cardboard, lubricants, caulkmgs, and

the like. An extensive'_llist of potential industries and applications for the present
invention can be found in U.S. Pat. No. 5,209,930 which is herein incorpOra_ted by
reference. The synergistic combinations of the halopropynyl compound fungicide,

- particularly a halo-propynyl carbamate, and the sulfur-contammg s-triazine are

preferably formulated as hqurd mrxtures, but may be provided as wettable powders, B

. dispersions, or in any other suitable product type which is desirable and most useful,
- provided that the syne_r_gistic fungicida_li and algaecidal activity are not affected. In this

regard, the composition of the present invention can be provided as a ready-for-use

- product in the form of aqueous solutions and dispersions, orl soluuons and drspersrons,

emulsions, aerosol preparatrons and the like or as a concentrate
Useful solvents for the halopropynyl compound partlcularly the preferred

. '_iodopropynyl- butyl carbamate, and sulfur-containing s_-tnazme, especrally Terbutryn_or

o -
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Irgarol 1071, combinatlon are several glycol'etlxers and esters like propylene glycol n-

" ‘butyl ether, propylene glycol tert-butyl ether, '2(2_-methoxymethylethoxy)-tripropylene- |

glycol methyl ether, propylene glycol methyl ether, dipropyleneglyco'l methyl ether,
lnpropylenelene glycol methyl ether, propylene glycol n-butyl ether and the esters of the

previously mentloned compounds Other useful solvents are n-methyl pyrrohdone, n-

pentyl propronate and dibasic esters of several drcarboxyhc acrds and mixes thereof.
The preferred solvents for these products are propylene glycol n-butyl ether, 1-
methoxy-2-propanol and the drbaslc 1sobutyl ester blend of succinic, glutaric and adipic

. acrds

' When preparing formulatrons of the present mventron for specrﬁc applrcatrons,
the composition also will hkely be’ provrded with other adjuvants conventronally
employed in compositions mtended for such applications such as organrc brndmg agents,
addmonal funglcrdes, auxiliary solvents processrng additives, fixatlves, plastrcrzers,
UV-stabrhzers or stablhty enhancers water soluble or water msoluble dyes, color

pigments, siccatives, corrosron inhibitors, anusettlement agents anu-skrnmng agents and

the like. Addmonal fungrcrdes used in the composmon are preferably soluble inthe .

: hqmd vehicle.

| According to the present invention, substrates are protected from mfestauon by

- -.fungal and algael orgamsms srmply by treatrng said substrate with a composruon of the

present invention. Such treating may involve rmxmg the composmon with the substrate,

'coaung or otherwise contacting the substrate with the composmon and the like.

A surpnsrng aspect of the mventron was found to be that the mixtures of a
halopropynyl compound and. partrcularly a 1odopropynyl carbarnate and a sulfur-

contarmng s-tnazrne are especially efficacious i in controllmg the mold and blue stain

: fungi Aureobaszdtwn pullulans and Alrernaria alternata. _These two orgamsms are both

: generally present in air, soil and water, and appear on most surfaces when morsture is
 present.. Accordrngly, these two fungi are a maJor commercial problem on surfaces

E coated with pamts and other wood protecuon products and on other treated surfaces smce

ina short ume they can create a very heavy, dark smnrng which not only discolors the
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.surface but attacks the coatmg and destroys it as well Thus, such pests have a very
: destrucuve overall effect and a method for their control has long been sought.

The fungi used in the tests, pre_sented hereinafter, were selected because they are |
among the most problematic staining organisms which occur on exposed surfaces. While |

in Tables 1,2, 6and 7 many other fungr and algae can be controlled by these novel

" biocidal composmons

synergrsuc effects have been demonstrated against the specrfic orgamsms shown below'

~ The novel compositions of the invention 'cOntain, at least, one herbicide from the

| sulfur-contaxmng s—tnazme group which is not presently known to have any funglcrdal

" effect However, they are highly efficacious against algae growmg on the same areas

as the mold fungi. The halopropynyl compound .and parncularly the 1odopropynyl _

destroying fungi. With the combmauon of these two blOCldeS a herbicide and fungrclde
it would be expected to obtain a product actlve against algae and fung1 simultaneously.

.- Surprisingly, it was found that the activity against the fungt_ Aureo_baszdzum pullulans and

data obtained from a solunon in which the two compounds have been combined clearly

- shows that a synergrsttc and unexpected effect between the two compounds occurs .

The present invention is directed to synerglstxc mixtures of one herbrclde from

" the sulfur-containing s-tnazme group and a halopropynyl compound A synerglsttc

effect is generally regarded as the response of a mixture of two or more components that

- carbamate is a fungxcrde used for protection agamst stammg orgamsms and wood

 Alternaria alternata was stronger than would be expeCted' from any known data. The - |

is greater than the sum of the response of the individual components. A mathematical

" approach for assessmg synergy, as reported by F C. Kull, P.C. Ehsman, H.D.
_ Sylwestrowlcz and P. K. Mayer, in Applted Mzcrobzology, 9 538 (1961) can be apphed
" to bmary mlxtures usmg the following equatxon

| "--synergisﬁc,xndex D = Q/Qu+Q/Qs

€ W
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- where:

Q, = the quantity of component A used in a ternary mixture that gives the

desired effect (such as no target organism growth),

Q, = the quantity of component A which when used alone gives the desired
effect, - | o

| Q = the quanttty of component B used in a temary mixture that gives the

desired effect and

uuuuu

Q_ = the quanuty of component B which when used alone grves the desired

If the SI for a composmon is less than one (< l), that composmon exh1b1ts

_ _' synerglsuc behavior.

~ The followmg examples are presented to 1llustrate and explam the invention.

o -Unless otherw1se mdxcated all references to parts and percentages are based on welght

- The compositions of the invention were found to be effective against both algae"
and fungi. Specifically, algae and fungi Which may be inhibited 'include without

hmrtatxon, Stichococcus baszllans, Chlorella vulgans, Chlorella vulgans var, viridis,

- . Trentepohlia aurea, Aspergtllus niger, Aureobastdzwn pullulans, Alternaria alternata.

The preferred combmanon of compounds, mcludlng an 1odopropynyl carbamate and a
sulfur-contaxmng s-triazine were tested in vanous ratios from 2: 1 to 1:6. |

The biological tests were camed out separately for algae and for fungi. Detarled
descnptlons of the tests are outlined below.

~ In the algae test an algae moculum was prepared by washlng a one-week old.

plate of each specles into 100 ml 1soton1c water. The actlve formulauons were applied

- on ﬁlter paper at the rate of 225 g/m’. Aftera drymg tlme of one week the filter paper
- was dmded into two parts one part was m_'lmerse_d into tap water at room temperature,

. we
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w1th an appropnate spatula.
The plates were mcubated at 15 °C and evaluated after 2 weeks . o
| ~ When the eombmatton samples w_ere tested against fungi, each sample was coated
upon filter paper in duplicate, and then air dried for 1 week. One of the filter papers

-

leached for 24 hours and then dried. 'l_‘he other part was allowed to remain' unleached. |
~ 1.26cm? discs were cut from the leached and unleached filter paper and placed on the
agar plates. A suspension of 0.5 mi algae was spread over the plate and the test paper

was exposed (leached) for 24 hours in room temperature tap water and air dried for 24

hours. Each sample was then cut into 1 inCh-squares' of which 2 were piaced in petri

- dishes containing solidified Malt Agar and seeded with Aspergillus niger, conidia and

hypha fragments; 2_were placed in petri dishes containing solidified Malt Agar and

seeded with Aureobasidium pullulans, conidia and hypha fragments, and 2 were placed

in petri dishes containing solidified Malt Agar and seeded with Alternaria alternata ,

conidia and hypha fragments The petn dlshes were mcubated for a period of 3 weeks

Cat 28 degrees C.

1 Tables land2 show the results of the cotnpar’ative tests which were earried out

as described above The formulations tested were comprised of 0.1% of 3-iodo-2-
_propynyl-butylearbamate (IPBC), 0.1% and 0 2% of N? tertbutyl—N‘-ethyl~6-methylthto- '
-1,3,5-triazine-2, 4 dxyldxanune (Terbutryn) and mixtures of 0.1% IPBC and 0.1%

Terbutryn. Test results actually show that unexpected synerglstrc results in inhibition | |
and growth reducuon were obtained with the tested mrxtures as compared with effects

 tobe expected or predicted from the 1nd1v1dua1 mgredxents when tested agamst fungl,

1 e. Aspergtllus mger, Aureobaszdzum pullulans and Altemana altemata

v e
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TABLE 1 ' ' :
' COMPARATIVE TEST RESULTS AGAINST ALGAE AND F UNGI_ '

OF IPBC, TERBUTRYN, AND THE COMBINATION OF

5=Very Heavy Growth -

IPBC AND TERBUTRYN
ALGAE* A.NIGER __ A. PULLULANS __| A. ALTERNATA
_ % __| Unleached | Leached | Unleached | Leached | Unleached | Leached | Unleached | Leached
IPBC 0.1 |4 4 Z10 78 z5 0 72 0
TERBUTRYN | 0.2 | 725 723 |5 1s 5 5 5 5
| IPBC+ :
TERBUTRYN [0.2 | - 1 o
RATIO 1:1 | Z25 223 Z12 | Z8 z7 ZA - Z4 Z2
 Legend:
Z=Zone of Inhibition (in mm)
. 0=No growth
- 1=Trace Growth ' _.
. 2=Light Growth - *Test Algae Mlxture Stichococcus basillaris, Chlorella Vulgans, -
3=Moderate Growth Chlorella Vulgans var. viridis and. Trentepohlza aurea -
4=Heavy Growth :
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: 'TABLE2
COMPARATIVE TEST RESULTS AGAINST ALGAE AND FUNGI
OF IPBC, TERBUTRYN, AND THE COMBINATION OF

- 2=Light Growth
. 3=Moderate Growth

4=Heavy Growth

" 5=Very Heavy Growth

- *Test Algae Mixture: Stzchococcus basillaris, Chlorella Vulgans,

Chlorella Vulgans var. viridis and Trentepohlia aurea,

IPBC AND TERBUTRYN
ALGAE* A. NIGER A. PULLULANS A. ALTERNATA
| % | Unleached | Leached | Unleached | Leached | Unleached | Leached | Unleached | Leached |
| 1PBC “{o.1 |4 4 710 78 . |zs o | z2 0
TERBUTRYN |o0.1 | z25 720 1 5 5 1 5 1s:
IPBC+ | |
TERBUTRYN . | 0.2 . - | |
RATIO1:1 | | z25 723 Z12 78 71 74 4 g7
"Legend
. Z=Zone of Inhibition (m mm) '
-0=No growth -
1=Trace Growth
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A suitable reacuon vessel equlpped w1th an appropnate m1xmg unit is charged

with the mdlcated amounts of solvents in Examples 2A through 2D of Table 3. The

mixture was then filtered (with. ﬁlt_er-aid) before tran'sfef to appropriate eontainer's._

' Table_3-_
_Ingredient | % WIW
A. Llcombination
3-iodo-2-propynyl butyl carbamate 20
N"-tertbutyl—N‘-ethyl—G—methylthm—1 3, 5-tnazme-2 4 120
dlyldlamme . .
| DBE dibasic ester 3
‘|_propylene glycol n-butyl ether 157
B. l.l : ! . - |.
3-iodo-2-propyny! butyl carbamate 120
N’-tertbutyl-N‘—ethyl-G—methylthlo 1,3,5-triazine-2,4- 120
diyldiamine | :
Propylene glycol n-butyl ether_ 60_
| 34iodo-2-pmpynyl butyl carbamate |26.6
o N’-tertbutyl—N‘-ethyl-6—methylth10-1 3,5-triazine-2,4- 13.4
dlxldlamme :

| mmng umt is started and the mdm.ted amounts of the carbamate and triazine compoun_ds

were added. Mixing was continied untit the biocides were completely dissolved. _The
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Propylene glycol n-bu,tyl ether

|Dp. 1:2combination
3-iodo-2-propynyl butyl carbamate _ 13.4
N’-tertbutyl—N‘-ethyl-ﬁ-methyltluo—1 3 5-tnazme-2 4- 26.6
dxyldlamme | . '
Propylene glycol n-butyl ether | 60

A number of liquid fonnulations'were prepared as described aho‘ve and were then

mcorporated into paints by mixing. ‘The precise composition of biocides are set forth
- in-detail i 1n Table 3. They were tested accordmg to the method as described in Example |

1. The test results showed synergistic activity agamst algae and fung1 when the

oombmauons of two ingredients of carbamate and triazine were used at 0.1 total active

- of llqmd formulauons

EXAMPLE 3

| 'level Shown in Table 3 are examples of the preferred solvents used in the preparatlon' |

Am1xturewaspreparedasreportedasExample3AandExample3B 1nrat101 1, |

- with 50% (w/w) activity.

Table 4

WETTABLE POWDER
Example 3A - Ingredient . _| Parts/Wt
3-iodo-2-propynyl butyl carbamate (IPBC) | 520
Silicon dioxide (silica) | ] 50
Alummum-smcate (Clay) 363
Sulphonated Naphthalene Condensate (Dispersant) | 60
7

' Allglated Naphthalene Sulghonate (Dlsmrsant)

usmg a shaker such as that used for similar pamt products to produce a f'mal product
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Ekample 3B- Irgredients | | Partsyrwe.
N-tertbutyl-N*-ethyl-6-methylthio-1,3,5-triazine- | 520 -
2,4-diyldiamine (Terbutryn) : |
Sihcon dioxide (Slllca) o I

| -Alummum—Slhcate (clay) : o 363

[ roraL SRS _ _ {1000

Sulphonated Naphthalene Condensate (Dlspersant) 60
-Alkylated Naphthalene Sulphonate (Dispersant) 7

The biocide formulauon was mcorporated intoa styrene—acryhc pamt formulation :
and tested accordmg to’ the method described in Example 1 with s1mxlar synerglsuc | |

"results obtamed

Ingredients A and B as shown in Table 5 were made using a dispersing mill (with

eoolmg mantle) and using 1 mm glass beads to a ﬁneness grind § microns or less. Some

' of the water may be omitted in order to obtam a thicker gnndmg paste as desired.

. TableS

DISPERSION
Ingredient A - Part/Wt. "Ingredient B o -.'Part/Wt o
Propylene glycol L _ 7 | Propylene glyeol | 7 :
3-iodo-2-propynyl butyl | 4 N*-tertbutyl-N'-ethyl-6- | 42
carbamate (IPBC) o | methylthio-1,3,5-triazine-2,4- '

I diyldiamine (Terbutryn) .
' AerOsil (Hydrophobic Silica) 1 | Aerosil (Hydrophobic Silica) 1

Dispersant (Nonylethoxylate) | ~ 2.0 120
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------

_ Wetti'né Agent | | _ - Wetting Agent
- | (Ethoxylated Sulphate) . |1 1.0 (Et_hoxylated Sulphate) _ 10
Wetting Agent - | Wetting Agent s
. (Ethoxylated Sulphate) - - 1.0 (Ethoxylated Sulphate) 1.0
| Water | 34.40 | Water 134
Thickener o 1.0 | Thickener :_' ] 1.0
| wo | ] 00

A mixture of A and B was made by cornbining the ingﬁdieuts in a ratio of 1:1

to produce a synergistic combination product of the algaecrde and the fung1crde

This product was then rmxed intoa styrene-acryhc paint usmg a laboratory mixer
for a 5 minute mixing penod It was tested as described in Example 1 with s1m11ar

results.

- EXAMPLES

This example illustrates the synerglstlc performance of a combination of IPBC

(3-1odo-2-propynyl buty] carbamate) and Terbutryn (N’-tertbutyl-N‘-ethyl—G—methylthro- -

'_ 1,3,5-tr1azme-2,4-dlyld1am1ne)_ against algae. The algae included a mixture of |

Stichococcus basillaris (CCAP 379/14); Chlorella Vulgaris var. viridis (ATCCH# 16487),
Trentepohlia sp. (Gottingen #117-80) and Trentepohlia aurea (Gottingen #483-1)

Algae cells were cultivated on agar plates and the cel_ls_Were_ kept in a young state

by transferring them fo new agar plates weekly. The algae inoculu'm'was prepared by

washing a one week old plate of each- Species down into 100 ml sterile isotonic water. '

Each teeted formulation was apphed onto filter paper atarate of 225 g/m?, After
drying for one week dxscs having an area of 0.316 cm were cut from the ﬁlter paper

and placed on an agar plate A0.5ml portlon of the above prepared algae suspensron o

plate was mcubated for two weeks (15° C, 52% R. H., Light: 600 lux) and then =

evaluated The results are reported below i in Table 6.
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. Table6
Test Material 1 Minimum Amount Synergistic
' - Effective Against Algae | . Ratio
. | As % Active Substance _ |
17 o | BT -
Tetbutryn . - | 005 | -
_ Terbutryn + IPBC | 0.0402 + 0.798 0.8838

B _EXAMPLEG |

This example 111ustrates the synerglstlc performance of a combination of IPBC

| (3—10do-2—propynyl butyl carbamate) and Irgarol 1071 (2-methylth10—4-tert-butylammo—6— -
| cyclopropylammo—s—tnazme, altematlvely named N-cyclopropyl—N‘-(l ldxmethylethyl)- _

-6—(methyltlno)-l 3,5-triazine-2 4-dlamme) against algae The algae included a mixture
| of Stzchococcus baszllans (CCAP 379/14), Chlorella Vulgaris var. viridis (ATCC# |
.- 16487), D'emepohlta .sp (Gottmgen #1 l7-80) and Trentepohlta aurea (Gdttingen #483-

1)

washing a one week old plate of each species down into 100 ml sterile isotonic water.

Each tested formulation was applied onto filter paper at a rate of 225 g/m®. After

plate was mcubated for two weeks (15° (o8 52% R.H., Light: 600 lux) and then

| evaluated. The results are reported below in Table 7.

nnnnn

. Algae cells were cultivated on agar plates ar_ld_ the cells were kept in a youngz State , '_ _'
by u-ansfemng them to new agar plates weekly. The algae inoculum was prepared by

~ drying for one week, discs having an area of 0.316 cm? were cut from the filter paper N
_ "and placed on an agar plate. A 0.5 ml pertion of the above prepared algae suspension
was spmd over the plate and the test paper disc w1th a “Dngalskx" spatula. The agar "

-
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Table 7

| Minimum Amount |
Effective Against Algae

As % Actlve Substance

cLke

LCKL

Trgarol 1071

- 0.05

Trgarol 1071 + IPBC

0.03 + 0.06 f

While certain specific embodiments of the invention have been describéd_ with

particularity herein, it will be recognized that various modifications thereof will occur
to those skilled in the art and it is to be understood that such modlﬁcanons and vanauons

appended clalms

~ are to be included wnhm the preview of this applxcatxon and the splnt and scope of the
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1. A b1oc1da1 composmon comprising a tmxture ofa halopropynyl compound
and a sulfur-contammg s-tnazme ' :

CLAIMS

2 The composmon of cla.tm 1 wherem the halopropynyl compound 1s an '
1odopropargyl derivative selected from an 1odopropargyl ester, an iodopropargyl ether,
an iodopropargyl acetal, an 1odopropargyl carbamate and an 1odopropargyl carbonate. . _
3. The composmon of claim 2 wherein the sulfur-contammg s-tnazme has’ N E
the for.mul'a:. “

R'HN NHR2

hog

SCH, -
wherem R, and R? are mdependently selected from a C, to C4 alkyl group and a C3 to

C; cycloalkyl group.

4, ‘The composmon of claum 3 whereln the halopropynyl compound is an

Ic—c—(CHz)m C—Nf—R

_ 1odopropargyl carbamate of the formula:

wherein R is selected from the "g'r_oup .eonsis_tin'g of hydrogen, substituted and -
unsubstituted alkyl, aryl, alkylaryl, and aralkyl groups having from 1 to 20 carbon atoms

* € L M § *
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and cycloalkyl and cycloalkenyl groups of 3 to 10 carbon atoms, and m and nare |
mdependent mtegcrs from 1 to3. ' ' .
5. The composition of clalm 4 wherem the 1odopropargyl carbamate is 3-

' iodo-2—propynylbutyl carbamate and the s-triazine is selected from (2-methylthio-4-tert-
" butylarmno—6-cyclopropy1ammo-s-mazme and N”-tert-butyl-N‘-ethyl-6-methylttuo-1 3,5-
. triazine-2 ,4-diyldiamine.

6. The composmon of claim § wherem the halopropynyl compound and the B
sulfur-contammg s-triazine are present ina proporuon of from about 1 part halopropynyl
compound to 25 parts s-tnazme to about 25 parts halopropynyl compound to 1 part s-

. tnazme

7.  The composmon of clarm 1 contarnmg from about 0. 004% to 2 0% of

the mrxture of said halopropynyl compound and said s-triazine.

8. - A biocidal composmon compnsmg a solution of a halopropynyl
compound and a sulfur—contammg s-triazine in a surtable solvent

9. The ‘composition of claim 8 wherexn the halopropynyl compound is an_‘

' todopropargyl derivative selected from an 1odopropargyl ester, an jodopropargyl ether,
_‘an 1odopropargyl acetal, an iodopropargyl carbamate and an 1odopropargy1 carbonate

10.  The composition of claim 9 ‘_where.m the sulfur-containing s-triazine has
the formula: - . |

R'HN NHR?2

| ' 'SCH,
wherexn R, and R2 are mdependently selected from aCto C, alkyl group and a C,

Cs cycloalkyl group -

o+ ¢ L KM S *
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'.11. The composition of clalm 10 wherein the halopropynyl compound isan

1odopropargyl carbamate of the formula:

' T,
[Ic—c—(CHz)m—o N

,wherein R -is solected from the group consisting of hydrogen, substituted - and -

unsubstituted alkyl, aryl, alkylaryl ‘and aralkyl groups having from 1 to 20 ca'.rbon' atoms
and cycloalkyl and cycloalkenyl groups of 3 to 10 carbon atoms, and m and n are

' independent integers from 1 to 3.

12. The oomposmon of claim 11 wherem the 1odopropargyl carbamate 1s 3-

jodo-2-propynylbutyl carbamate and the s-triazine is selected from (2-methyltluo-4-tert— |

butylanuno—G-cyclopropylammo—s-mazme and N ﬁert-butyl—N‘-ethyl-7-methylth10-1 3 - |

triazine-2,4-diyldiamine, -

13.  The composition of claim 12 wherein the halopropynyl compound and the
sulﬁxr—oontalmng s-triazine are present in a proportion of from about 1 part halopropynyl

oompound to 25 parts s—tnazme to about 25 parts halopropynyl compound to 1 part s

14, A method of prepanng the composiﬁon of claim 1 comprising mixing said

_ halopropynyl compound and said sulfur-containing s-triazine in a liquid véhicle

' 15 . A method of prepanng the composition of claim 8 comprising dxssolvmg

sard halopropynyl compound and said sulfur-containing s-tnazme in a solvent.

16. A method for protectmg a substrate from fungal or algael mfestat_iorl

* comprising treating said substrate with an effective amount of the composition of claim

1.
'17._ A method for protecting a substrate from fungal or algael mfestauon.j

| compnsmg treating said substrate with an effective amount of the composmon of claim
- 3. i -

: * (4 L M s *
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18. A _method'for protecting a substrate from _fungal or algael infestation
comprising treating said substrate with an effective amount of the composition of claim

6. | | | N
19. A method for protecting a substrate from fungal or algael infestation

20. A method for protecting a substrate from fungal or algael infestation
comprising treating said substrate with an effective amount of the composition of 'claim
11. | S | | |

RN A AR

- comprising treating said substrate with an effective am_dunt of the compositioh of claim

Lt



