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invention is directed to a biocidal conposition and partlcularly a o '
- synergistic _ m xture or conbination of. a hal opropynyl conmpound and
a sul fur-containing s-triazifew——=_i0 BACKGRQUND OF THE | NVENTI ON
Both exterior and interior dur f aRERLAREDs SHEEASt es 66 al | types, when
exposed - to - conmon %\Demmmemt ahgedor?dltmmuai...a..g noi sture, are

‘prone to att ack, discol orat i|&fh Caw(s) - paged Mv.afoipaged kwnds of destruction
by fungal and aI gael organl lerd\smg(s)r eougeu L h@ﬁﬁgé(ﬁ a. great

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 ofa hal_opronynyl compound and a sulfur-containing sftriaztne.

‘Both exterior and interior_surfaces and substrates of all types, when ekposed to
common environmental conditions, e.g. moi'smre,'are'prone to attack, discoloration and o
various kinds of destruction by fungal and algael organisms. As a result, there is a great. |
need and réquireme'nt for an effective and economical means to protect for extended'
15 | periods of time both extenor and interior surfaces and various type substrates from the
 deterioration and destruction caused by such mlcroorgamsms o
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,
20 sealants and textiles as well as matenals and other substances whlch may be attacked
- by fung1 and/or algae. '
| Commerclal products des1gned 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
25 by water.
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need and requi rement for an effective and economical nmeans to protect for

.- ext-ended 15 periods of tine both exterior and interiaor- su.rfat‘es ane~« -~
. Various type substrates fromthe : det erioration and destruct FgR™"". '.‘:
‘caused by such nicroorgani sms. - ' : Material s whi* ch'need Voo
" protection with a suitable: antlmcroblal conposi tion - control ling. .

“‘both.fungal and al gael m croorganisns. ang their adverse effects include
paints, coatings, 'stucco,- concrete, ston€, cenentaceous surfaces, wood,
- caul king, 20 - seal ants, and textiles as well as materials and ot her
subst ances whi ch may be attacked =~ by fungi and/or al gae. '
- Commer ci aI products .desi-gned f.or the sinultaneous control of fungl and

“al gae R ag@’éﬁns suchpraducts eureently available in !betmaﬂtetplape arp.generallyf f er
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In addition wlﬁchcaieﬂifﬂdm il ¥ manAér t8 thsare ﬂxaktﬁmdieffé&mhaﬁe Ot fhe

generally , suppl i ed as_nor mal Ity wat er -i nsol ubl e powders, "as .
pastes, or &ther halapn effertive composition in the form of avtlolutionavmﬂdibehlghby desimble
I ncor por at eh effectiyveness.

ot her hand, g@ﬁiﬂ%ﬁ?&@%%i&%@%@t%ﬁ@@@ﬁ% 13 °§9I‘l§? @FFW Qe
hi ghlsy desi ili’dﬂi'@ proper distributionodf fhé ﬁgciaé'toﬁg&smf e é?ﬁ'ﬁ@esoand"'mh'hﬁg 54

i ncorporation in end use products and t re proper
di stri but i opratéctedycthis maxmtnzmg tmcrobrologtealq:erfonnmeand subst rates to be
th mcro i cal r f Qr mance.
P Ot ected, , us %X' m lblocl eg composxt?on highly effectxve against both fungl

and algae, and whtch is essennally unaffected by leaching w1th water, in an
._ envuonmentally, toncologtcally suttable liquid media has many advantages and is
10 desu'able for a wide number of uses in 1ndustry ' _
| W1th respect to compositions and/or mixtures, methods of manufacture and/or
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, -
15 such as the halopropynyl carbamates which are known primarily for their fungtcxdal ,'
© 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 fungtctdes In
~addition to its fungicidal activity, IPBC also has been associated with algaecldal actmty
- In this regard, Great Britain Patent 2, 138 292 and U.S. Patents 4,915,909 and
20 5,082,722 contain such disclosures. IPBC is a highly actwe brroad specttum fungtctde
| Nevertheless its spectrum of action is somettmes mcomplete against the broad range of
naturally occurnng fungal species. For thls reason, U. S Patent 5,389,300 describes '_ | N '.
| usmg a phenol denvanve, such as o-phenylphenol with an 1odopropargyl compound -
_ ~ such as IPBC, for protecting freshly sawn tlmber from such pests. _ o
.25 Certam s-triazines are known for their algaecidal activity. They have been found'
. to be espectally effective for use in agricultural apphcauons One such example of this
algaecide is N tertbutyl—N ‘-ethyl-6-methyltluo—1 3, S-tnazme-z 4 diyldiamine and a
- seoond such example is 2-methylthlo-4-tert-butylammo-6-cyclopropy1am1no—s—tnazme

.-
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: Thus, a broad spectrum bi oci de conposition hi ghly effective agaj nst. both..
fungi : and al gae, and which is essentially unaffected by-1eachi ng

JMth water, in an envi-ronnental I'y, toxicol ogi caFly sui table ...
I|qU| d madl a has many advant ages and |s 10 desirtable for a wde-

. nunber .of uses in industry. - - Wth respect to corrp05|t|ons :
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and/ or -m xtures, methods of- manuf act ur e 3nd/ or uses and
applications of conbinations of fungi ci des -and algaeC|des the prior art
and : references describing these conbinations is limted.

There are a number of organic conpounds and especially certain carbamates, =
15 - Sy mthqwehowwe e&emmm ﬁaifmdgrww y&thbxykted Y for
t hei r fungi ci dal : activity. i odo-2 but yI carbanate E

her ei naf t er compaundeand cextain| laBdazmg,twuhb&%ttert-butyl-%-ethyl-lérmemyhhm-lt,hé-rmst'

a1 on- + oRrieb Pt R E R ereF RIS I Dbl e RaaBlen Bire

al gaeci dal tio%vn' e cdlaf
2,138, 292 a’%ﬁf&u&gﬂ%gmgﬁttﬂg morgluéxhglgg -and a%&mcﬁesa%%g{%g conf1 g?ﬁ&?sl ch

di scl osur esdist16¥86 forsuse ab a hebicidecini combinatian mﬂea:umetybﬁogleccoiapounds For

._Nevertheless its spe m of . action;is sQme |ncorrplete agai nst. .t he-
br oad rangeeWP m%§ 5357&%%68459‘1 SI’F-'Pﬁ‘Q bygawren forcgptrolling

reason, ﬂén éulﬁﬁa:hrp%qgﬁu %ﬁ&debﬁ@ solana; in U.S. Ptﬁéxﬂgzl 84(2765'30d Great

en han 1 odopriopafgyl’ cdnpound,

- such as | PBBritdifrPatemt2; 126,002 it sived in Rombirdatibe rwith efflgrulih ane etisylflaRlin
Certain s-triazines are known for their al gaecidal activity. They have been

found. respecnvelybbromgﬂntwml@ftweeds fRavtiquiasly blackgrass,in qereal crops
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secqpd suchysntaiphéat! No vrhere, however as it been s ted to combine Terbutryn with a
2- rrethylthlo 4t ert-butyl am no-6-cycl opropyl a no s-triazine.
- 3- . halopropynyl compound and partxcularly a ha.loalkynyl carbamate fungxcxde for any

purpose , : .
_ In thls regard, while U.s. Patent 4,721 523 descnbes a herbxcxdal combmauon
of certain wuiely—known catbamate derivatives with a photosynthesxs-mhlbmng'
15 _ compound including as one of nine poss1ble compound classes certam triazine .
denvatlves (1dennfymg Terbutryn as one ofa dozcn 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
20 bacterial growth in metalworkmg fluids, the only tnazme identified is hexahydro-1,3,5-
N tns(2—hydtoxyethyl)-s-tnazme
Thus, the prior art has oompletely faﬂed to appreclate any beneﬁt from
'_ combmmg a halopropynyl compound and parucularly a haloalkynyl carbamate w1th a
' sulﬁ;r-oontammg s-triazine. |

| The present mvenuon is based on the surpnsmg synergxsnc effect that a
- combmatlon of a halopropynyl compound ‘and parucularly a halopropynyl carbamate |

a-u_ .



U S. Patent 4,710,220 for exanpl e, -describes formul ati ons cont ai ni ng a

pol yet hoxyl at'ed conpound and certain s-triazines, «\'M;t A R A
Merr]-tert-butyl-Nerr]-ethyl-6-nethylthio-1,3,5- Yooz wepe e TeT
‘trazinea2, 4-di yl di anmi ne, hereafter referred to as Ter butryn “as“oheg . v ovvvovv
_ exanpl-e. Even so, _ Terbutryn I's probably nore widely known as a. -~
her bi ci de, and i'n. particular, is widely_g4._ - disclosed for use-as a '

~herbicide in conbi nation with a vari ety of ot her conpounds. For 5 -
exanple, in US. 3,957,481 it is used in conbination with matobrorruron er
‘control l'i ng : weeds when cul ti vating | éguni nosae and sol ana; i n

" U.S. Patent 64Q, 7 Brlt,aun Pat ent. 2,126, 092 it.

"~ used in cor’rﬁ‘i“}gé 8%@«%%13@?@1‘%8 $rtrigzinecalgaecide has pn the increased efficacyof

respecti vel 865 P{}ﬁd rly bl ackgr ass,..in
cereal cropg‘e{egﬁmﬁé _ aﬁ??@?@%&@&e%&%&g Oﬁg%eal s used with _
~-neburon and' ni't r & accordancerwitioh preferted embadiment ofmeﬁh%ntioheﬁthasmm

however, has.it been suggested to conmbine Terbutryn with a

hal opr opy ny Miseers that HRergistic.combinatioys eontainingin pasticulan botrthe gunigicide.c3-de |

patent 4, 721 PRI RN cubupae AREE) and g Belvite, MR Syl
wi delsy- knowmeﬂ@nhnnnsg-ﬁﬁimecawdt iy bxm@g n%»ggsn geﬁtpirsmg%aldnb%kﬁ

conmpound, including as one of nine cl"assés cert

triazine  biocidal effeet against meld andibluerstain fgngle r Bhis rincreased bivridal effectolrasn
exanpl es), the sgl osed car bamat not i ude t he
- hal oal kynyl. ew%ﬁee&sﬁ i ockur when the produgt is aseguamm%trthq}é@amwomcﬁemu S.

Pat ent - 5, 37 r %ﬁﬁa | X e o gyl
conmpound, é ?ﬁ%n&' ﬁ WIH? hﬁgﬁ&sﬂ‘t r?‘gél d\lgéotveryc f)sn qutsfﬁx Qbﬂé 5'%%&
“bacterial g:mpartanm becausd theriidregsed keffectchas especiall )beéri danonmate!demer iheeléstl s
hexahydr o- 1, tri sf2 hyd;vgéyet hyl -triazine.
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- DESCRI'PTI. ONoffexpblied SurPaidd s8¢h as paints, coatings, stuccro, concretEhﬁoxﬁler CRfkht BN | ON -

i's based on the surprising synergistic effect that
surfaces, wood, caulking, sealants, textlles, and the like.

§ _ - In accordance with another preferred embodiment of the mvennon 1t also has N _
. 15: - been discovered that synerglsuc combmauons contalmng in particular both the fungicide, ~
R 3-1odo-2-propynyl butyl carbamate (IPBC) and either, N’-tertbutyl-N‘-ethyl— -
methylthio-1, 3,5-triazine-2,4 dxyldlarmne (Terbutryn) or 2-methylth10-4-tert-butylammo- '
6-cyclopropylammo-s~tnaz1ne (Irgarol 1071) give a surprising and unexpected biocidal
| effect against algae, mcludmg Stichococcus baszlk_ms,_ Chlorella Vulgan_s var. viridis,
20 Trentepohlia sp. and Trentepohlia aurea. | | _
o Relatwe proportions of the two components in composmons accordlng to the_
present invention may be vaned w1de1y since the comblnatlon also provides excellent |
__algaecldal properties. Dependmg on the degree of environmental pressure on the -
* exposed area, it can be an advantage to select and’ adjust the proporuons of the two - |
25 - components relevant to and dependmg upon whxch orgamsm is more problematlc to

control and for which maximum protecnon is desued



g

conmbi nati on of a hal opropynyl conpound and particularly a halopropynyl

carbamate - o vl TIIEA- I
kungi cide, and a suI fur- cont ai ni ng s-triazine al gaeci de- has ‘ot the ™ == ‘-.,:
“increased efficacy of the resul ting conbi ned produtt “’eS’pem ati- y '
‘agai nst fungi and. al gae. a In accordance with a preferred -

~ enbodi nent of the invention, i t has now been ' di scovered that

" synergistic conbinations containing in pa+ticular both the: fung|C|de 3-
~i'odo-2-propynyl butyl carbamate (IPBC) ‘and the herbicide,

Nlerr]-tertbutyl-Nlerr]-ethyl-6- 5 net hyl t hi o-1, 3, 5- tr|a2|ne 2,4
~diyldianine (Terbutryn) gives a surprising and unexpected

bi oci dal effect ampiphakntiRVetioNS diteddb ai synérgivfic comBinatibn 6f &hﬁﬁggﬁ?ﬁﬁ' dal

effect has espeC|aIIy been showh to occur when the pr
used agai nstcomneunddngm '8 balopropynyil carbamate such 3 IPBQ, aand aaautfuﬁbomlng

_ ?lrr{)g;'pghge g%ﬁﬂgé'sm&tl#&i LSt S‘iiﬁg*‘wggo’ggg&r;: ?ly been denonstr at ed.-
~after the test 1(\ halopropyfiyl r&h@mﬁ@r&h@%m@@@@ﬁf@&ﬁ&@&hﬁ&ﬂ rﬁrgg“ er.

Particularly surprising is the good ect agal nst

‘al ternata, \thﬂfdilowﬁmgestruMDund to be very difficult to control

~on exposed surfaces such as pai nts ggat(lc & stucco, ~concrete stone, ,
cenment aceous . - - surfaces, a Hﬁl g, sealants, textiles, and.

L1 LLE. o thein Y i telogen, BRAGRGITARE Bt X i 3RS g SUCE bR, T

combi nat i onwrganiv Aundlioral | ittbgsn Which ig 416 ifiih
. 3-io0do-2-pr opynyl butyl gm“ga%)te ( PBC) arlld eo{gﬁﬂﬁ @ﬁnalgroup, (3) sulfur

N2-tert buty |wh:q .pprt@ e organic functlonal group, or (4) carbon whxch is part of an organic
_ ~ functional group. ' ' .
w0 The funcuonal group of whlch oxygen isapart is preferably an ether, ester, or '_
carbamate group. The functional group of which mtrogen isa part is preferably an
_amine, amxde, or carbamate group The functional group of Wthh sulfur isapartis |
‘preferably a thiol, thlane sulfone, or sulfoxrde group. The orgamc functional group of _
“which carbon isa partis preferably an ester, carbamate or alkyl group. |
15 Examples of compounds which may be used as the halopropynyl compound
: fungxcrde of this invention are especially the fungicidally actlve 1odopropargy1 |
(iodopropynyl) denvatlves 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 dlsclosures of which
are herein mcorporated by reference. These 1odopropynyl denvatlves include
20 . oompounds derived from propargyl or 1odopropargyl alcohols such as the esters, ethers, -
acetals, carbamates and carbonates and the iodopropargyl derivatives of pynmrdmes,
| tiazolinones, _tetrazoles, tnazmones, sulfam1des, benzotluazoles, ammonium salts, '_
- carboxamides, hydroxamates, and ureas. Preferred : among these compounds is the
" halopropynyl carbamate, 3-1odo-2-propyny1 butyl carbamate This compound is included
25 - within the broadly useful class of compounds havmg the genenc formula



| rrethylthlo 1, 3,5- triazine- 2,4 diyldiam ne (Terbutryn) or

YvEY v ewve e

-2-met hyl t hi o-4-tert-butyl am no- - 6-cycl opropyl am no s—t I’J "azine. 1z
‘{lrgarol 1071) gl ve a surprising and unexpected biocidal MR ‘-.-, ef§ ect' ::3

. agai-nst al gae, including Sti chococcus basi'll'aris, Chlorella Wul garis var '
viridis, 20 Trentepohlia’'sp. and Trent epoht a aurea.

-Rel ative proport lons-of the two conponengs in conpositions according to- the
present invention may be varied widely since the combination al so provides.

 excel |l ent al gaeci dal properties. .Depending on the degree of

envi ronmental pressure on the - -exposed area, it can be an
advant age to sel ect and adjust ‘the" proportions of the two 25
conponents relevant to and dependi ng upon . whi organi smis nore
problematic to -~ control "and for whi chnmaxi mum protection.is

desi red. . : .. -5
The present in Qi d|r oya sy I c cqnbi pati o fa -
hal opr opynyl 11@ m%) @ ergr bamate
such as I PBC, and a sul. fur cont ai ni ng : s-t particularly -
Terbutryn and I rgarol 1071. - A hal ol-EpynyI conpound for.
~use in the present |nvent|on can be identified by = : thefollovmng

strusture: -5  Wherein R is selected from the group consistin f hydrb eiblutﬁﬁd err]
X wher elen l& i sl“ée hal ogen, prgefu rably |%8l ng gﬂixuca

oxygen whi chnsubstwaed alkfl aryl alkylaryl, and aralkyl groups having from 1 to 20 carbon atoms ,
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-
10 ' 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 '
15 : propyl carbamate, 3-1odo-2-propynyl butyl carbamate 3-1odo-2-propyny1 hexyl_
carbamate 3-1odo-2-propynyl cyclohexyl carbamate, 3-1odo-2-propynyl phenyl '
'carbamabe and mixtures thereof. o
- Examples of compounds Whlch may be used as the sulfm-contaxmng s-tnazme
component of this invention include the known, algaecxdally active s-triazine
20 - compounds. Those included, wnhout limitation thereto, are N’-tert—butyl-N‘-ethylﬂ-
' : methylthm—l,3,5-tnanne-2,4-d1yldxam_me and 2-meth—yl_th1o-4—tert-butylammo—6-
Cyclopropylaxmno-s-u'iaﬁne; These compounds are répfeSmted_bﬁ the generic formula:

This Sheet Has Been Rzﬂlaced :
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organic functional.groupi (2) nltrogen which is an organic functlonall

group; " (3) sul fur which is. part of an-organic fur‘rct:onar §||:oup“'_'~,~~
er (4) carbon which is part of an organic - functi anal gr qups-:10° ToTal
- The functional .group of which.oxygen is a part is pref erably an.“éther, - *-= -7
ester, or - . ~ carbamate group. The functional group of which -

‘nitrogen is a part is preferably an . _q._ am ne, am de, or carbarrate _

‘group. The functional group of which sulfur is a part is-

preferably a thiol, thiane, sulfone, or sulfoxide group. The organic
functional group of - which carbon is a part is preferably an
ester, carbamate or al kyl group. 15 . : . 'Exanpl'es of conpounds

whi ch may be used as the habd ynyI ¥ound 2 ‘fungicide of this ..
i nvention are especially tﬁg ﬂﬂﬁg ' '8* ropar gyl _ '
-(|odopropynyl) derivatives. I'n this ase see U S. Pat: Nos.

773 4,p16,004, 4,719,227, and

are herein incorporated by
qude 20 ~ conpounds

ol s such as the esters, .
carbonates and the |odopropar gyI :

3,923, 870, : 4,259,350, 4,5
4,945,109, the dlsclosures of “whi ch
reference.. These iodopropynyl derlvp¢|ves |
~ deérived -from propar.gyl or i odopr opar gy
“.ethers, - ~acetals, carbanates an
gderlwatlves of pyrimdines, ti fzol i nones, tetrazoles,
‘triazinones, sul fam des, benzothlazoles _ nlunlsalts - .
car boxam des, hydroxamat es, and ureas. PrS H3ed anong these corrpounds I's
_the. - ' halopropynyl carbamat e, 3-iodo-2-propynyl butyl carbamate.
This conpound i s included 25 within the broadly useful class of.

corrpou nds hayi 'uﬂﬂclf Re aﬂﬁ'i?ﬁh&ep%ﬂ&éﬁﬂky%f oné another are each a C, to C‘i alkyl group or a
| o c,toc,cycloalkyl | | o .
10 - As C,-C- alkyl, R® and R2 are for example ethyl propyl, 1sopropyl butyl,
secbutyl pentyl 1sopenty1 hexyl 1 2-dlmethylpropyl 1 2-dlmethylbutyl or 2 3-
.drmethylbutyl Parncularly preferred are branched-chain C,-C, alkyl groups, for
| '-example isopropyl, 1 2-dxmethylpropyl or tert-butyl. o o
As C,-C,-cycloalkyl R' and R? are for example: cyclopropyl cyclobutyl .
15 cyclopentyl or cyclohexyl cyclopropyl being preferred. -
| Preferred sulfur-contammg s-triazines of the formula are those wherein Rl isa
branched-chain Cy-Cy-alkyl, for example 1sopropyl 1 2—d1methylpropyl or tert-butyl or
wmennnlvrsewﬂopnund |
_ N Likewise preferred are compounds of the formula wherem R! is ethyl or
i '2_0 o 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_ry wrdely and an optimum propomon likely will be
affected by the intended applic_etion_ and _rhe particular co_t_npoﬁr:lds 'sel'ected.' In any |
| event, it is expected that compositions containing a little as 1 part of the hilopropyriyl
.25 compound to 25 parts of the s-triazine and conversely as little as 1 part of the s-triazine
| . t0'25 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 corxVersely as little as 1
 part of the s-triazine to 9 parts of the ha"loprop'ynyl' compound will be useful. Typically, |



[err] - Wherein Ris selected fromthe group con§|st|ng of .
~hydrogen substituted and unubsituted alkyl, aryl, alkylaryly and aralkyh,f,'f
- .groups having from1 to 20 carbon atoms or- frontcycloalkyl ane eycloarkenwl" :

groups of 3 to 10 carbon atoms, and m-and n are independently integers.from™
1to 3, i.e., not necessarily the same. Sui tabl e R substituents.
~include alkyls such as methyl, ethyl, prgpyl, n-butyl, t- butyl, pentyl,
hexyl ;, heptyl, octyl; nonyl, decyl, dodecyl, octadecyl; cyCLoaIkyIs such- as
cyclohexyl, aryls, alkaryls. and aral kyls.such as phenyl, benzyl, tolyl,
cunyl , hangenated al kyl s and aryl s, such as chlorobutryi and chlorophenyl

orer o on” B RoRPRER o AP A Bl o s pmomn Rl

“carbamat e, &e'sqﬁazﬁeuﬁ&wyhs g)ﬁorﬁé"pﬁﬁﬁtlftelaﬁveﬁél%l?y%igm’nw hexyl
car bamat e, 3-.i odo- 2- propynyl | ohexyl carbamate, 3-1"odo-2-propynyl . phenyl

- carbamate, and nimtamdancbewﬁbfthe mvenuonEthcbmbrmﬂ ﬂmgmmalncmdv\hlgaemdaiy be -
used as the sul.fur-containing.s-tr |ne o ent of this,invention

i ncl ude the“m‘iBWﬁ“ éﬁ ‘d‘é&p} c“llqai tﬂ Ehtﬁ%d USeAPPLCALANS  ded,
W t hout t r ngéﬂté@eo t‘p&(r '
met hyl t hi onﬁg Q&g 1’ra2| g‘“ﬁ&:ﬂ P&dﬁ %rl,n]str?tgﬁ an Nﬁﬁfw Fcaulkmg,

- 2-mefhyl t hi sehlamsttebtilestlammemce hyalbomd)mgam‘ronoalsoerMtomeacuve .
conmpounds are represented by the %enerl c formul a: .
concentration.  Such composr ons can be prepared from highly concentrated o

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 formulatlons in end use systems, it is
10 possible to protect surfaces as well as other substrates for extended penods of trme_
against growth- from both algae and fungr
| Composmons of the present invention will generally be formulated by mixing the
two active mgredrents in a selected proportlon with a liquid vehicle for drssolvmg or
_ suspendlng the active components The vehicle may contain a diluent, an emulsifier and
15 a wetung-agent Expected uses of the biocidal composmons include protection of wood |
paint, coatings, adhenves, paper, textiles, plastics, cardboard, lubncants, caulkrngs, and |
the like. An extensive'_list 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. .Th'e' synergistic combinations of the halopropynyl compound fungicide,
20 - 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 synergistic fungicidali and algaecidal activity are not affected ‘In this
| regard the composmon of the present mventron can be provrded as a ready-for-use
25 : pmduct in the form of aqueous solutions and dispersions, orl soluttons and drspersrons,
| emulsions, aerosol preparatrons and the like or as a concentrate
Useful solvents for the halopropynyl compound partlcularly the preferred
' '_iod.opropynyl- butyl carbamate, and sulfur-containing s_-tnazme, especrally Terbutryn_or
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err] to

-7 [‘err] . in which Rlerr], and R err]
i ndependent|ly of one another are each a CJerr] to Clerr] al kyl: gotp: or
Clerr] cycloal kyl. 10 o As (err]- C[er:r] aktkyd’, s

Rlerr] and R err] are for exanple: ethyl, propyl, isopropyl, “butyr,

'secbutyl
2, 3-

- derr]-Cerr]-alkyl groups, for

pentyl, isopentyl, hexyl, 1,2- d| met hyl propyI 1, 2-i met. hyI butyl or.

a“vi -
- -

~ o

-
- -

di net hyl butyl . Parti cuI arPy preferred are branched chain

exanple i'sopropyl ,

1, 2-di net hyl propyl or tert-butyl. As o '
Cerr]-Cerr]-cycloal kyl, R[err] and R[err] ‘are for ~exanpl e: cyclopropyl ,

cycl obutyl,

» Irgarol 1071, combxnauon are several glycol ethers and esters like propylene glycol n-

' ibutyl ether, propylene glycol tert-butyl ether, 2(2-methoxymethylethoxy)-tnpropylene _

10

15

glycol methyl ether, propylene glycol methyl ether, diprop yleneglycol 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 dxcarboxyhc ac1ds and mixes thereof.
The preferred solvents for these products are propylene glycol n-butyl ether, 1-
methoxy-2-propanol and the dlbaslc 1sobutyl ester blend of succinic, glutaric and adipic

. acrds

' When preparing formulatlons of the present mventron for specxﬁc apphcatrons, |

the composition also will hkely be’ provrded with other adjuvants conventtonally
employed in compositions mtended for such applications such as organlc blndmg agents,
addmonal funglcxdes, auxiliary solvents processmg additives, fixatlves, plastrcrzers,
UV-stabrhzers or stablhty enhancers water soluble or water msoluble dyes, color
.pxgments siccatives, corrosron inhibitors, anusettlement agents antr-skmmng agents and

the like. Addmonal funglcldes used in the composmon are preferably soluble in the

: llqmd vehicle.

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

- -.fungal and algael orgamsms slmply by treatmg said substrate with a composrtron of the

20

present invention. Such treating may involve mxxmg the composmon with the substrate,
coatrng or otherwise contacting the substrate with the composmon and the like.

A surpnsmg aspect of the 1nventlon was found to be that the mixtures of a

halopropynyl compound and. parttcularly a 1odopropynyl carbamate and a sulfur-
contammg s-tnazme 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

ina short ume they can create a very heavy, dark smnmg which not only discolors the

 present.. Accordtngly, these two fungi are a maJor commercial problem on surfaces
E coated with pamts and other wood protectlon products and on other treated surfaces smce

-

-
* wwe
-



15 .cycl opentyl or cyclohexyl cycl opropyl being preferred.

Preferred sul fur-containing s-triazines of the fornula are t{idsewherein s«
Rlerr] is a . branched-chain Clerr]- C[err]al kyl, for: exagpl€.
i'sopropyl, 1,2-dinet hyI propyl or tert-butyl; _ wheér ei*n* R] er rv bs ..

cycl opropyl - . Li kew se preferred are conpounds of the '

- formul a wherein R[err] is et hyI or 20 cycl.opropyl, and wher ei n
- Rlerr] is tert-butyl, 1,2-di met hyl propyl 8r i sopropyl . '

" Rel atrve proportions of the -hal opropynyl conpound and the sul fur cont ai ni ng-
S- : triazine |n the conpositi-on can vary wrdely and an optr mum

" proporti-on |ikel y Wl af fected by the intended application
and t he par tSusiae@ b u&mmﬁscqaeneonedestmsahgs well. Thus, suchpests have awery

Ral apr §Syﬁ3?&°§‘%&m9w=@”e§%%ﬁ%ﬁ oot e onfiiLmas1Brg b dooghs

conversely as |i tTHecfugi ubedi @&tstﬁt&eﬁtedhééﬁaﬂér, TP selec tecﬂ%e assl%?epart -

-t he hal opropynyl corrpound Wi II be ‘useful, nore usua y as

of the hal ofamengithe mpmmemancatmworgamunswhmhmwmmpmamfmvmy as

little as 1 zn to 9 ts of the hal opropynyl
-corrpound Wi |ngggffef&ahqv§&egxéaemon agar%st t?xe spgcaﬁc orgamsms shown bglowpy y..
.- 8- 5 Tables! s of
t he hal opr orwnyab ec":oirsrre)jouLﬁn%‘ﬁp‘ﬁc‘)fﬁiﬂv bﬁt@?ﬁﬂ%hn&&@rh@g% ir’réegélﬂn itk e%a"ﬁ%rﬁltfrom' :
22:1to 111 rtndmdal\cempesmend)y wei ght . -~ In accordance with °

t he ‘i nventi on, hﬁ@conbr ned fungici dal and al gaeci dal .
constituents can B novel coppesitionsof theiayention mtam otrleaso.rones!mrbmldetfrdmm use -

appl i cat i Or'%ulfur-contatmng s-triazine group which is not presently known to have any fungicidal

_ ' effect However, they are highly efficacious against algae growmg on the same areas
10 as the mold fungi. The halopropynyl compound .and parucularly the 1odopropynyl _
- carbamate is a fungxclde used for protection agamst stammg orgamsms and wood
destroying fungi. With the combmanon of these two blOCldeS a herbicide and fungrcrde
it would be expected to obtain a product actlve against algae and fung1 simultaneously.
- -Surprisingly, it was found that the activity against the fungl_ Aureo_baszdlum pullulans and
15 Alernaria alternata was stronger than would be expected from any known data. The |
| data obtained from a solunon in which the two compounds have been combined clearly
- shows that a synergxsnc and unexpected effect between the two compounds occurs .
The present_ invention is directed to synergistic mrxtures of one herbrclde from
| " the sulfur-containing s-triazine group and a 'halopropynyl COmpound A synerg'istic
20 ) effect is generally regarded as the response of a mixture of two or more components that
| 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, HD.
_ Sylwestromcz and P. K. Mayer, in Applted Mzcrobzology, 9 538 (1961) can be apphed
" to bmary mlxtures usmg the following equatxon
| o Synergistic_.Index (SI) =Q/Q,+Q,/Q:
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as paints, coatings, stucco, concrete, stone, cenentaceous syrfaces, wood

uuuuuu

caul king, 5 ‘seal ants, textiles, and the like, in a’ broad‘:range J‘r-om~ .

.about -0.004%to 2.0% active ' concentration. Such QQFTDGSI tiofs can "

L a1

- be prepared from highly concentrated . - - "conpositions of the active:
“ingredients by appropriate dilution. The optimm useful ' range is.

_about 0.1%to 0.3% of conbined productslir-the final formul-ations for such-

~ end : - use systenms. Wth the use of such nodified formul ations in
end. use systens, -it-is 10 possi ble to protect surfaces as well as-

~other substrates for extended periods of time - - against growh from

both al gaevﬁﬁgrépngl o ~Conposi tions of the present _
“invention eneral l'y beforrrulated by m xi ng the - two active

i hgr-edi ents in sel ected propaortion wt I, qur d veh| cle r disso] ving
- G AR bR o 8 S ernreh oK et it Shvache
3:‘| uent, an ersnljzg‘n L7 ﬁIH g- agent Expect ed uses of thei
. bioci dal m 3s‘l°ﬁ &ﬁgﬂ&ﬁf@ﬂ"ﬁl&gfé ' paint,
Caul ki ngs. aﬁﬂﬁs' O = Bt égﬁire@x@tﬂg%@ghﬁﬂﬁg’%ﬁ : e Hcaitas

~industries %p& appl ications for the present = -invention can be -
found in U E’ No. 5,209, 930 WhICh is herein incorporatd by

refegence. The S@eeguﬁ-,t ﬁwy potiRAt Blusbddn AACARIP iRk AN dhe

fungl cide, 20 - part | o-propynyl carbamate, and™t s
sul fur - cont gdsired effect! M@zr ne are’ ' preferably fornul ated as liquid
m xtures, but may be’ provi ded as wettabl.e powders, ' - - di spersi ons,

or .in any other @i &afhe uanmshbftcotng@ﬁm @Jhmrtswﬁeeumbdten@gﬁemdes&ed ul,

provrded that the synergrstrc f.ungi ci dal- and al gaeci dal activity are not
af fected. leffachis =~ . . regard, the conposition of the present
i nventi.on -can be_provid d as a ready-for-use 25 product in the form

of aqueous sol ut¥dfi§ SInter & cqrapasitionsis less) tham one (51l chemsetlgnmlblts
I ons ations and the like or as a concentrate. -
?é Iv@%@&or&!‘%ﬂ ial opr opynyl conpound, particularly the preferred '
o odopr opynyl but-he mrdsﬁﬂgteeampnsl afe/plegéntedd ) Hiusirate andlexpRid B invértival al | v

Terbutr y n or
. Unless otherw1se mdmted all references to parts and percentages are based on welght

o ~ The odmpositions of the invention were found to be effective against both algae"
and fungi. Specifically, algae and fungi which may be inhibited include without
li_mitatiqn, Stichococcus basi_llan's, Chlarellrz_vulgaﬂs, Chiorella yulgaris'var.' viridis,
Trentepohlia aurea, Aspergillus niger, Adreobasidim pullulans, .Altemaria alternata.

) 20 ' 'The preferred combination of compounds, including an iodopropynyl carbamate and a

g sulﬁtr-containing s-triazine were tested in various ratios from 2: :1 to 1: 6. o
The biological tests were mmed out separately for algae and for fungi. Detatled
descnptlons of the tests are outlined below.

| - In the algae test an algae moculum was prepared by washmg a one-week old.
25 - plate of each specles into 100 ml 1sotomc water. The actrve formulauons were applred'
B - on ﬁlter paperat the rate of 225 g/m’. Aftera drymg time of one week; the filter paper

- was dlvrded into two parts, one part was m_'lmerse_d into tap water at room temperature,



I rgarol 1071, conbination are several glycol ethers and esters |ike L
propyl ene_glycol . . butyl ether, propylene gl ycot Terd- bu-tyl L
€t her, 2(2 met hoxyrret hyI et hoxy) tripropyl ene gl yéok net L‘lyl"" BERETD
- ether, propylene glycol nethyl ether, dipropyleneglycol net hyI etheér, = -
'trrpropylenelene egcoI met hyl ether, propylene glycol n-butyl ether .and = .
the esters of the _ previ ousl y IZent i oned conpounds. G her useful -
solvents are n-methyl pyrrolrdone n- 5 : pentyl -propionate and
di.basi c esters. of several dicarboxylic acids and m xes thereof.
- The~ preferred solvents for these products ‘are propyl ene glycol n-butyl
ether, 1- a Rﬁr?ﬂ | t r
bl end of succr n| C, gﬁﬂﬁhrr C “&8 r%ﬂ “ﬂteotﬁél’%ah'\@aﬁdl Ctorérﬂ%dﬂlea@ﬁéda
V\heln pr epar mycmbursus wEre)cmh frdm tltaelemmd?nﬂ unleaelwdl che lf?(ittirfpagelsandcpla%oddon theh
appl i cati ons, - the. conpaqsi n, al so wi i kely be provided wt -
ot her. adj uvégﬁf@l%%vérﬂlmﬁ&ﬂ‘??% ém?algae wag spread ever; the plaigand e dest PARRIended

-~ for such ap t C organi ¢ bi ndi ng agents, _ addi ti onal -
- fungi.cides, wétk}%ﬁ#p%rﬁt& g’@ﬁ@% processing additives, fixatives,
~plasticizers, - The plates wwuﬁéuobtehlazss'scaﬁd gvalited iﬂer@heéleers wat er

sol'ubl e or water insoluble dyes, color 5 gnents, siccatives,

.' corr§si on i nhi bi mmmmmmmﬂeswgeﬁmdmst neachgalagl@rwas conted15
the l'ike. Addr thﬁga.l fyughﬁﬁlﬁa%d‘iefiﬂre&aﬁﬁeﬂé osr Oango?ﬂﬁc ferabl

soluble .in

. the present I tﬁﬁé}&ﬁ &%‘ﬁ%
fungal and glaga§| organr S %i;?&ngﬁgééﬁrﬁtgatr g ,‘slg% su strate W t r24 :
conposi ti onhotirst HBach sample was then estinto 1 rinchnsquares ofwdtich 2 avere placediin petnol ve -

. m Xi ng the conposition wih the substrate, I ng or otherw se
~ cont act i ng -AHBesseaniaining soligified Malt Aganand sqeésri with 4’5@8%48@”88", conidia and

it o8 opyny YRR Eemats. el RGN 1) o801 A0 sl GnbBnlip bliind alf Al O 2
sul fur- seeded with GlaPdodisiding ﬁdhdmzcmﬂdxaraﬁd nge@fragmemefstnucmwemea '
.controlling.the mold and bl ue stain Aur eobasi di-un

- puI | ul ans ainipetri; dishesrcontaining: solidified Maétseganmdcsegm witk Aiternapie alternata
| conidia and hypha fragments The petn dlshes were mcubated for a period of 3 weeks
Cat 28 degrees C. ' ' ' |

.1_5 - o Tables 1 and 2 show the results of the eomparattve tests whlch were camed 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 dxyldranune (Terbutryn) and mixtures of 0.1% IPBC and 0.1%
Terbutryn. Test results actually show that unexpected synergrstrc results in ‘inhibition | |

20 and growth reducuon were obtained with the tested nuxtures as compared with effects

B  tobe expected or predicted from the md1v1dua1 mgredrents when tested agamst fungl,
1 e. Aspergzllus mger, Aureobaszdzum pullulans and Altemana altemata



25 . generally present in air, soil and water, and appear on nost
- surfaces when noisture is present. Accordlngly tfiése’t wo: tungh~_w
. are a major commercial problemon surfaces : coated:mutb pAi Rt T Ly
~_and- ot her wood protection products and on other treated surfdtesg*simce - -~ ..~
~.in-a short tinme, they can Create a very heavy, dark staining which not onIy :
discolors the -
10- ' surface but “attacks the coatlng and destroys it as wel
Thus, such pests have a very ae ver al| effect and a

met hod for their control has | ong| bepn_$ought . - : The fungi
used in the tests, presented herej na EE I serected because .they are -
anong the nost problenatlc stainip whi ch_dccur. on exposed

surfaces. Wile - o syner g. Cirs havegieen denonstrat ed - :
agai nst the specific organi sns sh betow— in Tables 1, 2, 6 and -
7, many ‘ot her fungi and al gae. can %g c81trtflid by trese novel s

bi oci dal conpositions. . ' movel- np03|t|ons of the'

i nvention contain, at |east, one éﬂbiﬁ'de fregmthe “

sul fur-containing s-triazine grou @higj N Ngt presgdgntly known g,o have any
- fungi ci dal effect. Howev hey ¥Me higllly efficaci @&s agai nst
al gae grow ng on the sat® areas o
hal opr opynyl conpound, ¢ parti cul a
carbamate is a fungicid &ed for

the i doprop)nyl

ell

:ti'n1 gai nst:

s fhe nol ¢ fungi. Thé
| .
gg

stai ni ng organi sns and

<)
wood ' destroyE% fungi. he| c |nat§5n of these® wo
bi ocides: - a herbicide a ungi ci|d t—woygl d be expeclieagl to
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Surprisingly, it was found that the activity against the fungi

-+ Aur eobasi di wn puIIuIans and 15 . =~ Al ternaria aternata was stFonQEE t ban _--
~ would be expected from any known data. The dat a obtalne¢ fPOH1a "
" solution in which the two conpounds have been conbined clearly *°* ~ © e T
- shows that a synerglstlc and unexpected effect between the two- conpounds

-

" occurs. ' The present |nvent|on is directed to synergistic-
- m xtures of one herbicide from .~ -.the sulfur-containing s-triazine .
group and a hal-opropynyl conpound——A-sypergistic 20 effect is
?ﬁnfrally regarded as t?e rfﬁpontﬁ df@g n}<tﬁ e of r*olorfn?ae cogpongntf
: a : . is ‘greater an tlhe |s 0 P respomse o e individua
conponents. A mat henat i cal | e bpr pach for agsessing synergy, as
- reported by F.C. Kull; P.C.. Elis rﬁ-'l;§D.° “ ~ NSyl westrowicz and. P.K
Mayer, in Applied M crobiology, -9 {40641, :an—be—applied_ : . to
bi nary m xtures using the follomﬁn eqypt i pn: 125 : '
Swmmumlclmmx(g) = Qerr]/ A§Qe rifQerr] '
wher e:- qerrﬁth§ qupntfty of ;orrponent A.EJsed in a
_ ternary m xture that gives t he | E _ _
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' de5| fed ef fect (such as no target organi smgrowh),
~Jerr].=the quantlty of conponent A which when used al one gives.ithe: desi rE'd."

effect, 5 : Qerr] =the quantity of conponent: B:used-if-a ""-"
-_ternary m xture that gives the . desired effect, and* **- ~ v ovvr e
Qerr] = the quantity.of conponent B -which when used aI one gives the
desired ef fect. -15- If the Sl -for a conposition is
~ l'ess than one (< 1), that corrp05|t|on exhibits 10 - synergistic '
behavior. : The followi.ng exanples are presented to :
illustrate and explain the i nvent fon. - UnI ess otherw se indicated, -
all referen - ) . e
EXAMPLES 15ﬁ§fmf)ﬁ22

‘invention were found to be effectjve agai nst bot h al g and - :
fungi. Specifica® gmtablpga@uand'e#sahgqmmdcww a%'OPﬁ#PBmP‘EB unitisshargeflt hout . -
limtation, Stichococcus basillaris, Chlorella vulgaris, ‘Chlorella vulgaris
var. viridi with the indicated ﬁnemnsvbfsolvems ém Exdmples GiAl lhmgﬂllmbf’mbre@ba&edl um
pulTulans, Alternaria alternate. 20 The preferred conbi nati on of.

conmpounds,
~conp %ﬂinf‘ﬁ WQ&P&EW% aﬁl X Varl&g&}gﬁr  an Oma:fme coer(iunds

sul fur-cont aini gstr|a2|ne were teste rom to 1:6.

Dorapl ou” Weke 8L *HE0E iR coh s oD ERIGRL sl ooy Bt e

In the al gae test, an al gae inocul um was prepared by washing:a one- week ol d-

.25 p| mixturer wagpthen & withrfilter2dd) before dransfier to apprepriatd bentzinersy e
-fornulatlons were applied o on.filter paper at the rate of 225 _
g/nferr]. After a drying tine of one wpgie3the filter paper was

divided into two parts, one part was inmersed into tap wat er’ ‘at room

t enper at ur ef — .
_Ingredient N % W/W
10 A. Llcombination
3-iodo-2-propynyl butyl carbamate = ) {20
N"-tertbutyl—N‘-ethyl—G—methylthm—1 3, 5-tnazme-2 4 {20
, dlyldlamme . _ , _ o
15 | DBE dibasic ester - | | B | 13
: pi'opylen_e glycol n-butyl ether o | -1 57
B.  1:1 combination
20 3-iodo-2-propynyl butyl carbamate . ) 120
- N’-tertbutyl-N‘—ethyl-G—methylthlo 1,3,5-triazine-2,4- 120
diyldiamine N
Propylene glycol n-butyl ether_ | B | _ 160
25 |c. 2:lcombination
| 3-1odo-2-propynyl butyl carbamate L | 266
| Ntertbutyl-N*ethyl-6-methylthio-1,3,5-triazine 2,4- | 13.4
dlxldlamme . - .




- descri bed

-

- 12 - "~ leached for 24 hours and then dried. The other part was -
al owed to renai n unl eached. : 1.26¢cnferr] discs wef€.cdt "frgm tihe ..
l'eached and unl eached filter paper and placed on the * i agar prates. -
A suspension of 0.5 nm al gae was spr ead over the plate and t'he tést paper” -~
with an appropriate- spatul a. - The plates were incubated at
15[ err] C and eval uated after 2 vveeks 516 - : ‘When t'he conbination
~sanpl es were tested against fungi, each sanple was coat ed ' upon
filter paper in duplicate, and t'hen air dried for 1 week. One of the filter
papers . " was .exposed (| eached) for 24 hours in roomtenperature tap
water and diT drred Tor 24 ~hours. Each sanpl'e whs then ¢qut into 1.
i nch squaremwtg}zcelmbﬂ@lﬂted inpetri di b ni ai ni ng
solidified|Mal-t. Agar and seeded Vi th Aspergillus niger, cpnidia afd 10

hypha fragne]r)lts’ 2 were placed in petri dishes containi ng solidifijed Malt

Agar. and L2gombinatiant h Aur eobasi di um pul | ul ans, Foni di a gnd hypha,
fragnents, land 2 were placed : in petri_dishes coptaining] -

~solidified | t. Agar and_seeded W|th Alternarla aIternata

~ coni di.a and-2n48 _éa.if_n.r_aperlod |

of 3gweeks | a2 can . t - | : Th 1 4dnd 2 show
t he TSesuI tg Nf- gty(!onpa f\ﬁ/@&@ftﬁ{ocl 3155 aZIV\I/leerze’4carr| ed of ?k%s as -

tiAonc fncf nrl war.o hnwr\rl caod A 0..104 Qf

~ 3-iodo- 2- et 'cggxwhg Iarbanate (1PBO), 0 1% apgn0. 2 2%cf N[err]

tel’tbutyl - LIIIU J.Q,J a2 tre—2—d-.
~di. yI d| am ne (Terbutryn) and m xtures of O. 1%IPBC and O. 1% -

10 A number of liquid formulatlons were prepared as descnbed above and were then
. mcorporated into paints by mixing. ‘The precise composition of biocides are set forth
i detail i m Table 3. They were tested accordmg to the method as described in Example )
1. The test results showed synergistic activity agamst algae and fungt when the
oombmauons of two ingredients of carbamate and triazine were used at 0.1 total active
15 | level. Shown in Table 3 are examples of the preferred solvents used in the preparatron' |
- of llqmd formulatlons
EXAMPLE 3 :
AmlxturewaspreparedasreportedasExampleSA andExample 3B in ratio 1 1, |

usmg a shaker such as that used for similar pamt products to produce a f'mal product

20 - with 50% (w/w)_ activity.
| © Tabled
WETTABLE POWDER
| Example 3A - Ingredient . | Parts/Wt
25 3-iodo-2-propynyl butyl carbamate (IPBC) 520
| silicon dioxide (silica) __|s0
Alummum-Slhcate (Clay) | 363
Sulphonated Naphthalene Condensate (Dispersant) | 60
Al!glated Naphthalene Sulphonate (Dlsmrsant) 7



Terbutryn.
in inhibition 20
- mixtures as conpared with effects:
fromthe i ndi vi dual
‘Aspergillus n| ger,

-[err]

10
15

20

Test results actually,

show t hat unexpected synergistic results
and. growt h reduction were obtai ned wth the tested~.:-
.' to be expected:of pregiéted .’

i ngredi ents when tested agai nst- fungi, ~*
Aureoba5| di um pul lul ans and Alternaria al ter nat a.

L ]

-17- o

| ToraL 1000 _
Ekample 3B- Irgredients . | _| Parts/Wt.
N-tertbutyl-N*-ethyl-6-methylthio-1,3,5-triazine- | 520 -
2,4-diyldiamine (Terbutryn) : |
Sihcon dioxide (silica) 50

| -Alummum—Slhcate (clay) 363
Sulphonated Naphthalene Condensate (Dlspersant) 60
-Alkylated Naphthalene Sulphonate (Dispersant) 7

[ roraL 1000

‘i'e

The biocide formulauon was mcorporated intoa styrene—acryhc pamt formulation :

and tested accordmg to’ the method described in Example 1 with s1mxlar synerglsuc |
" results obtained. ' ’ |

EXAMPLE 4

Ingredients A and B as shown m 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 ParyWt. Ingredient B . Part/Wt
Propylene glycol - 7___| Propylene glycol " 7
3-iodo-2-propynyl butyl 42 N’-tertbutyl-N*-ethyl-6- | | a2
carbamate (IPBC) - ' B | methylthio-1,3,5-triazine-2,4- | '

S . _ diyldiamine (Terbutryn) .
| Aerosil (Hydrophobic Silica) 1 | Aerosil (Hydrophobic Silica) 1

Dispersant (Nonylethoxylate) | ~ 2.0 2.0

Y]



Eerr] ' : - - 15 -

‘Exanple 2: LI QU D FORMILATI ONS - SYNERG STI C COVBI NATI ONS . el TEYLS e
A suitable reaction vessel equipped with an appropriate m x1 ng unii" ies:e”
charged . with the indicated anpunts of solvents irExarples 2A-«
t hrough -2D of " Table 3. The E mxing unit is started and the
i ndi cat ed anounts of the carbamate and -t1giazi ne conpounds’ 5 . were -
- added. M xing was continued until the biocides were conpl etely dissol ved.
- The = . mixture .was then. flltered (W|th filter-aid) before transfer
to appropriate containers. :
_ Tab' e 3 - " . .| ||g| ech CIlL
- %WW _ Wettmg Agent _ - | Wetting Agent
: - | (Ethoxylated Sulphate) . |1 1.0 (Et_hoxylated Sulphate) 1.0
Wetting Agent - | Wetting Agent s
- | (Ethoxylated Sulphate) - - 1.0 (Ethoxylated Sulphate) 1.0
| Water | 34.40 | Water 134
5 | Thickener o 1.0 | Thickener _ ] 10
w0 | 1100

| A mixture of A and B was made by combining the ingMieﬁm in a ratio of 1:1

10 - to produce a synergistic combination product of the algaec1de and the fungmde

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.
- EXAMPLE 5 _ . .
15 o This example illustrates the synerglstlc performance of a combination of IPBC .
' (3-iodo-2-propynyl butyl carbamate) and Terbutryn (N'-tertbutyl-N*-ethyl-6-methylthio-
'_ 1,3,5-triazine-2 4-dlyld1am1ne) against algae. The algae included a mixture of |
Stzchococals baszllans (CCAP 379/1A) azlorella Vulgaris var vmdzs (ATCC# 16487),
Il'entepohha sp. (Géttingen #117-80) and Trentepohlza aurea (Gottingen #483-1)

20 Algae cells were cultivated on agar plates and the cel_ls_were_ kept in a young state
by transferring them to new agar plates weekly. The algae inoculum was prepared by
washing a one week old plate of each- Species down into 100 ml sterile isetonic 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

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

- was spread over the plate and the test paper disc with a “Dngalskr" spatula The agar
plate was mcubated for two weeks (15° C, 52% R. H., nght 600 lux) and then =
evaluated The results are reported below in Table 6. R



10

-3

N[err] tert

A 1-: 1 conbi nation : ~ 3-iodo-2- propy-nyl' but yl

car bamat e ' 20 < w3 TS
Nl err]-tertbutyl-Nerr]-ethyl-6-nethylthio-1 , 3,5-triazine- 2 A4- 2 20 i
d|yId|an1ne 15 . DBE di basic ester LTy
propyt-ene glycol n-butyl .ether '

B. 1: 1 conbination 20 3- 1 0do;; -propynyl butyl carbanate

- 20 : N[err]- tertbutyl-Nerr]- e} - 6- nethylthlo-

© 3,5-triazine-2,4- 20 . - dlyldlanlne. Propylene glyco
‘n-butyl ether B _ : - 60 25 . C 21

. conbi nation 3-i odo- 2- propynyl butyl carbamate
26.6 . Table 6 :

_ but yI - N[err] ethyl 6- met'hyl t hi o- 1,3,5-triazine-2,4- 13.4
_d|yId|amne ' : o : T ..

Test Material 1 Minimum Amount Synergistic
' - Effective Against Algae | . Ratio
. | As % Active Substance _ |
17 o | BT -
Terbutryn e 005 | -
] Terb IPBC | 0.0402 + 0.798 0.8838
. EXAMPLEG

| (3—10do-2—propynyl butyl carbamate) and Irgarol 1071 (2-methylth10—4-tert-butylammo—6— -
| c_yclo_propylammo—s-ma_nne, altematlvely named N-c_ycloprop_yl—N‘-(l,ldxmethylethy_l_)- _

-6—(methyltl1io)-l 3,5-triazine-2,4-diamine) 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-

10

15

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

1)

nnnnn

- o

. Algae cells were cultivated on agar plates ar_ld_ the cells were kept in e youngz State ,

by u-ansfemng them to new agar plates weekly. The algae inoculum was prepared by

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

_ drymg for one week discs havmg an area of 0. 316 cm? were cut from the filter paper | N

20

_ "and placed on an agar plate. A 0.5 ml poruon of the above prepared algae suspension |
was spread over the plate and the test paper disc w1th a “Dngalskx" spatula. The agar "

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.

-



- 16 - . k Propyl ene glycol n-butyl ether -
60 - D. 1: 2 conbi nation -3-i odo- 2- propynyi bUIyI

.carbamat e 13.4 5 voon e e T T
Nerr]-tertbutyl- N[err] et hyl -6-nmethylthio-1,3 ,5- triazine-2 4“ '26 6 v =
di yl di am ne Propyl ene glycol n- butyl et her - . o

60 10 - A nunber of I|iqui daparmul ations were prepar ed as-

descri bed above and were then o I ncorporated - into pal nts by mxi ng

The precise conposition of bioci des.are set forth : in detail in

Table 3. They were tested according to the nethod as described in Exanple
1.. The test results showed synergistic activity agai nst al gae and’ fungi

when t he - .conbinations of two ingredients of carbamate and triazine
were used at 0.1 total active 15 TahfVg! - Shown in Table 3 are exanpl es
of the preferred solvents used in the preparation - - of liquid
f_ormJIations ~ EXAWPLE 3 o = Amxture was prepared ‘as
reported as=Resaplo=ddandtxaonle 220 ' ' :
shaker suclj [ as t st Medall Or S| mi Imnlﬁﬁhﬂhmﬁﬂuct
product 2 “with 50% (w “ﬁff@E&\ieVAéaant Algae |
Tabl e 4 1@

_ s % Actlve Substance

5 Irgarol 1071 - 0.05

Irgarol 1071 + IPBC 0.03 + 0.06 :

While ceft‘a_in specific embodiments of the invention have been described with

. particularity hetein, it will be recogmzed that-varidus inodiﬁcations_ thereof wxll occur

10 to those skilled in the art and it is to be understood that such modifications and variations

~ are to be included wnhm the preview of this applxcatxon and the splnt and scope of the
appended clalms



VETTABLE POADER ' Exanpl e 3A - Ingredi ent

Parts/W 25 - 3-io0do- 2- propynyl ‘but'yl carbamate (I PBQ)"'. ..,52’035 . ;#".,":

Silicon-dioxide (silica) .. 50 v <7 e T T
~Aluminum Silicate (d ay) ' 3 363 o= st phona‘t ag

Napht hal ene Condensate (Di spersant) 60 ~ . A kylated Naphthal ene

Sul -honate (Dispersant) ° 7 , -21-

- 17 - . TOTAL - : .. This Sheet Has Been Replaced 1000

Exanpl e 3B - Ingredients . Part
“Nerr]-tertbutyl-Nerr]-ethyl- 6_rrethy|th|0135 Mﬂ IJlL

2, 4-divyi d| am@ﬁerbut ryn) 5 - Silicon dioxXi

50 um num Sili-cate (clay) _ 363

Sul phonat edeaq:lhlnhal ene: Oondensate (Di spersant) :
, 1. A b1oc1da1 composition comprising a tmxture ofa halopropynyl compound
and a sulfur-contammg s-tnazme
2 The composmon of cla.tm 1 wherem the halopropynyl compound 1s an '
5 ' 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:.
_--10 | .- o R1 HNY YNHRZ
15
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
20 _ 1odopropargyl carbamate of the formula: '
IC=C—(CH2)7O-C—NT—R
25

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 § *



_ AI kyl ated Napht hal ene Sul phonat e (D spersant) 7 TOTAL

1000 10 - The bi ocide formul ati on was mcorporate.d Frrko a:--- ==
. styrene- acrymrarmn : and tested accordihg:to-tRe. " ..c
- met hod descri tmdsnegt with simlar synergistic = >~ “resul ts -7 o7
obt ai ned. 15 ced | I ngredients A and B as shown in
,'Table5vvere persmg msiz(vuth C cool i ng mant| e). .
‘and using 1 mm a fineness“grind 5 mcrons.or |ess. Sone
- of the water may be omtted |n order to obtaln a thicker grinding paste . as
desi r ed. , .~ Table 5 20 .
- DI SPERSI ON red| ent Part/W. Ingredient B |
“part/W ~ and cycloalk]dr@'@ nyl;groups of 310 10 carbon dtoms, andDm)md arare
gl ycol i 0do- 2- propynyl " butyl .42
N err]- tertgd%ndﬁftlpﬁﬂétfﬁw 16033 4225 - car bamat e (| PBC)
met hyl t hi o- 1, 3, 551 r i aThé®@om n @h%ﬁ]ng _
(‘Terbutryn) _ Agtegs ?Iém?lqugf Slﬁlr%gu \(‘;heéfm| tgcododoprop%l@yl er osl lﬁ 3

( Hydr ophobi iodgi2-prepynylbuty]l carbamate and the sctriazine is selectdd froey (Qemethylthro-4-tert-
(Nonyl et hoxt{ t?faﬁﬁno-&cyclopmpylammo-s-mmne and N”-tert-butyl-N‘-ethyl-6-methylttuo-1 3,5- “
s triazine-2,4-diyldiamine.
' 6. The composmon of claim § wherem the halopropynyl compound and the B
sulfur-conuunmg s-triazine are present ina proportron of from about 1 part halopropynyl
| compound to 25 parts s-tnazme to about 25 parts halopropynyl compound to 1 part s-
R tnazme , S o ' .
10 7. The composmon of clarm 1 contammg from about 0. 004% to 2 0% of
the mlxture 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 wherem the halopropynyl compound is an_‘
._1_5 - iodopropargyl 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

_tbc_ formula; _ .
R'HN NHR?
20
' wherexn R, and R2 are mdependently selected from aCto C, alkyl group and a C,

Cs cycloalkyl group -

o+ ¢ L KM S *



-18 - | ______\Mtting Agent | Vetting

Agent ( Et hoxyl at ed Sutphat e) 1.0 (Ethgxyl,ated Ty e
‘8ul phat e) Thid SHeet Has eplaced €t L1 NG Agent: ' '3~L”‘*’,&
Wetting Agent fated Sulphate) 1. 0“ ('Et~hoxy~latedw
wonae M | chogi o™
Wat er 34. 40 - 23 _ Thi ckener _ :

1.0 Thi ckener .0 : 100

100 o - A mixture of A and B was nmade by conbi ning the
ingredients inaratioof 1:1 10 . to produce a synergistic combi nat i on

product of the algaec cﬁﬁlﬁo | | Qduct .
was then m xed into all(gts yre e§1§§1} éfj@?“géﬁheﬂ%‘?r‘f‘ 1 hal?prggmytl 89&9%%9
for ab5m nﬂ@pmpugy@caﬂamttoﬂthefmmdasted as described in Exanple 1 W|th
5|mlar "results. EXAMPLE 5 13 Thi s

exanple illustrates the synergistic performance a conbl nation of |PBC
(3-io0do-2-propynyl butyl carbamate) and Ter but ry

(N[err]-tertbutyl- érr] et hyl - 6- net hyl t hi o-
C

1,3,5-triazine-2 Qm-ne(a@ﬁ al g@ alg a mxture
cus Wasi | |  Chl eI aVu ris var. .-

of Sdc
virid (ATCC# 16487), Trent epohlia sp. (G{er_rHt ggn #117-80) and
Trentepohlia aurea (Jerr]ttingen -#483-1) 20 ' Al gae- cells were
cultivated on agar plates and the cells were kept in a young state o

o cpaad by WHeesih MRSt SlBgi TR Be2ithp"Sitlsing [U° 9ddge, 305 athien 43,
into 100 ni ussubstitited alkyt.arylpalkghxgt and aralkyl groups having frémchtot 205¢2880n atoms
g

Brvim’for o BBl i Sdertkenst srbRat Sho 0'saibantomns; a:?é%iéé%n m’ééﬁfr
the i I ter BRsepéndent integers from 1to 3 | |
12. The composmon of claim 11 wherem the 1odopropargyl carbamate 1s 3-
jodo-2-propynylbutyl carbamate and the s-triazine is selected from (2-methyltluo-4-tert— |
butyla:mno—G-cyclopropylammo—s-mazme and N’-ﬂert—butyl—N‘-ethyl-7-methylth10-1 3,5-
triazine-2,4-diyldiamine. : . . |
15 13.  The composition of claim 12 wherein the halopropynyl compound and the
sulﬁxr—contalmng s-triazine are present in a proportion of from about 1 part halopropynyl
compound to 25 parts s—tnazme to about 25 parts halopropynyl compound to 1 part s
triazine,
| 14, A method of prepanng the cbmposiﬁon of claim 1 comprising mixing said
20 halopropynyl compound and said sulfur-containing s-triazine in a liquid vehicle.
| ' 15 . A method of prepanng the composition of claim 8 comprising dxssolvmg
said halopropynyl compound and said sulfur-containing s-tnazme in a solvent.
| 16. A method for protectmg a subst_rate from fungal or algael mfestétioh
* comprising .treaﬁng said substrate with an effective amqunt of the composition of cleim '
25 L
| '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 -

i * (4 L M s *



- 25 and pl aced om am agar—ptate. "A0.5m portion of the above _
prepared al gae sus was. spread over the plate -and“the test -2 -

‘paper disc with .a " ik Shekpk 5B ) ffla. The agar : M aieivas eIvTTTL vl
i ncubated for two we ﬂﬁﬂl "H]’ , 52% R H., Light: 600 |ux) and themr - -~
eval uated. The resul d bel ow in Table 6. ' ' o

<

- 19- _ -24 - o Table 6
Test Materi al : M ni nrum Anount ' Syner gi sti c.

Ef f ecti ve Agai nst Al gae. ' Rati o i (As % .Active
Subst ance) . . | PBC . ' 1.0
Ter butryn -

0.0402 + 0.798 18. A _method'fgf &%é%ggg a subsfrate fknqmﬂq{%éa%??nfestaﬁon_.
T, P ok b5 i anesys g f ongsilf i o
(2-nethyl t H.o-4-tert-butyl am no-6- ' _ L
19. A method for protecting a substrate from fungal or algaei infestation
| - comprising treating said substrate with an effective ambunt of the compositioh of claim
5 8 o |

20. A method for protecting a substrate from fungal or algael infestation
comprising treating said substrate with an effective amount of the cor_npbsition of 'él.aim
11. ' ' -

e



0. . cycl opro'pyl am no-s-triazine, al ternat ively narred '
“N-cycl opropyl - N[ err] (1, 1dinmethyl ethyl)- . ULl TR e

6- (met hyl thi o) - , 5-tazine-2, 4-di am ne) agai nst al gae. The aj gae 3§ ne4~uded w3l
a mxture of Sti ‘chococcus basi | | arirs (CCAP 379/ 1A);. Cht otel I\ - DA
Vul garis var. viridis (ATCC# : 16487), Trent epohlia sp. -
(Jerr]ttingen #117-80) .and Trent epohl i2%ur ea (Jerr]ttingen #483- _

1) 15 - Algae cells were cultivated on agar plates and the . .
cells were kept in a young state ' by - transferrlng themto new agar -
plates weekly.. The al gae i nocul umwas prepared by washi ng a one

week old plate of eptOCIPAY, COM! ITI@NS TORRR C water.

 Each tested forml atiggpa te of 225
g/nferr]. After " _ ryr@ %s havrng an area of
0.316 cnerr] were cut fromth K @ng and pl aced on an

agar -plate. A 0.5 n1 portion of the above prepared al gae suspension

~was spread awiTR AE o U \.;H paper disc with a "brigalski"

spatul a. The agar € was | ncubated for two weeks (15[err] C,
52% B. H., Light: mmlni/emibnamdxredtedlto a broad spectruni fungicide/alghecideccumpositione

reported below. in Table 7.

-20 - - which comprises a mixture of (a) at least one halopropynyl compomubaml ) atleast_

'j ]

-one sulfm'-contammg s-tnazme, smd mxxture provided in an amount to prevent and/or
protect a substrate from attack by one or more fungal and/or algael organisms. The
- composmon can be used broadly in mdustnal systems and more particularly with
10 . - substrates such as pamts coatmgs, stucco, concrete, stone, cementaceous surfaces,
| ‘wood, caulkmg, sealants textlles, and the like.

. ._D‘ 1
B & et



Test Materi al M ni mrum Anount _ Synergi stic BeATe] Jod

Effective Against Al gae. Rati o (As % Active
Subst ance) | PBC O o 1.0 5

I rgarol 1071 0. 05 Irgarol 1071 + I PBC

0.03 + 0.06 0. 66 21 While certain specific
enbodi nents of the invention have been—described with

particularity herein, it will be recognized that various nodifications

thereof will occur 10 to thosemm the art and it is to be -
under st ood that such nodifications tions are to be

i ncl uded within the preview of this application and the spirit and scope of

t he appended cl ai ns.
21 1‘? P ~ A biocidal composition comprisipg & miure of a hﬂopryny ound ‘iut;

conposi t i MMWQWXWW&GWWPEW ?"s
P

sul f ur - consefeicted drog sy ipdopirenarsyh paiec
i odopr opar igdbpropargyl saxbangats end-an iodopronsrayh ear pr opar gyl est er,

| odopropar gyl ether, an iodopropargyL acetal,  an |odopr r bamat e
and an i odopr op&r gyIﬂtaoinMofcla?ml wherein the sulfur-containing s-tr g}z/mc%astge .

formula:

REN. _N. _NHR?

-/

A=
\
2

wherein R', and R? are independently selected from a C; to Cg alkyl group anda C; to Cq
cycloalkyl group.

3. The composition of claim 2 wherein the halopropynyl compound is an
xodopropargyl carbamate of the formula: ™

0
l:IC:C-'(CHz)m O—g—l?l‘:l— R
n

H

wherein R js selected from the group consisting of hydrogen, substituted and unsubstituted alkyl,

aryl, alkylaryl, and aralkyl groups having from 1 to 20 carbon atoms and cycloalkyl and
cycloalkenyl groups of 3 to 10 carbon atoms, and m and n are independent integers from 1 to 3.

REPLACEMENT SHEETS SG
00 Description : paged ..... io paged .....
l?fClaim(s) : paged .A.. to paged .4,
[1 Drawing(s) : paged ..... to paged .....
[I Abstract :paged....to paged.....

DATE OF RECEIPT..Y(N. ...

This is the replacement sheet

A

Date: 17 Jui 1998



2. The conposition of claim 1, wherein the sul fur-containing s-triazine

has the fornmul a: [err] wherei n

Rlerr],R err]are independently selected froma C[err] to (Jerr] al kyl group
anda Cferr] to (ferr] cycloal kyl group. 3. The conposition of
claim 2 wherein the hal opropynyl conpous. I s an i odoproayl carbamate of the
formula: [err] wherein R is sel d fromthe group consisting of

hydrogen, substituted and unsubstitutcd alyl, aryl, alkylaryl, and aralkyl
groups having from1l to 20 carbon atonms and cycl oal kyl and L.

4. The composition of claim 3, wherein the iodopropargyl carbamate is 3"°d.°'2'
propynylbutyl carbamate and the s-triazine is selected from (2-methylﬁﬁo-4—tcft-l?utYlamm°'6'
cyclopropylamino-s-triazine and N*-tert-butyl-N*-cthyl-6-methylthio-1, 3, 5-triazine-2, 4-
diyldiamine.

s, The composition of claim 4, wherein the halopropynyl compound and the sulfuzr-
containing s-triazine are present in a proportion of from about 1 part halo;_:ro_?ynyl compound to
25 parts s-iriazine to about 25 parts halopropynyl compound to 1 part s-triazine.

6.  The composition of claim 1 containing from about 0.004% 10 2.0% of the mixture
of said halopropyny! compound and said s-triazine. '

7. A biocidal composition comprising a solution of a halopropynyl compound and a
sulfur containing s-triazine in a suitable solvent, wherein the halopropynyl compound is an
iodopropargyl derivative selected from an iodopropargyl ester, an iodopropargyl ether, an
iodopropargyl acetal, an iodopropargyl carbamate and an iodopropargy! carbonate.

8. The composition of claim 7, wherein the sulfur-containing s-triazine has the

formula:
R.IENYNYNHR?
|
SCH;
wherein RY, and R? are independently selected from a C, to C alkyl group and a Cyto C,
cycloalkyl group. '

M
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cycl oal kenyl goups of . 3.t0 10 carbon atonms, and mand n are independent
integers from1 to 3. 22

4. The conpo@hls-“plthas‘Beeﬁ wherein the io amate is
3-i odo- 2- propyn te and the s-triagThi€ SKEETeHAS tBEdNfir om
(2- met hyl t hi o- 4- cycl czg.ropyl am jno- s- tngpmgme and

h ™= i am

N err]-t-but I-N[err - thtthr'o' 5-tTrTrazrme=—2—4—-di-y| di am ne.
5. The conposition of cI aim 4, vvherel n the hal opr opynyl corrpound and the
sul fur- containing s-triazine are present in a proportion of fromabout 1
part bal opr opyay. conffbeiminposition ofielaims8 whereindhd hadoprepyaybrempaundiges s

bal opropynylmdnprqpatgy carianiatpafithe formulaazi ne. 6. The conposit i_on'
of claim 1l containing fromabout 0.004%to 2.0% of the m xture of said
al opropynyl conpound and said s-tiazine 7. A bi oci dal

conposition conprising a solution of a hal opropynyl conpound and a sul fur

containing s-triazine in a syitable sol vent mhe ein t he hal opropynyl
conpound i s an iodopropargyl |derivative sel n i odopropar gyl

ester, an iodopropargyl ethedICHECTEEEPmPaS yN ce an i odopr opar gyl
carbamat e and an i odoproparg car bonat e. The conposition of
claim?7, wherein the sul-fur - cont ai ni ng s-triazine. has the forula: -

wherein R is Sclccted from the group consisting of hydrogen, substituted and unsubstituted alkyi,
aryl, alkylaryl, and aralkyl groups having from 1 to 20 carbon atorns and cycloalkyl and
cycloalkenyl groups of 3 to 10 carbon atoms, and m and n are independent integers from 1 to 3.

10.  The composition of claim 9, wherein the 1odopropargyl carbamate is 3-iodo-2-
propynylbutyl carbamate and the s-triazine is selected from (2-methylithio-4-tert-butylamino-6-
cyclopropylamino-s-triazine and N?-tert-butyl-N*-ethyl-7-methylthio-1, 3, 5-triazine-2, 4-
diyldiamine.

11.  The composition of claim 10, wherein the halopropynyl compound and the sulfur-
containing s-triazine are present in a proportion of from about 1 part halopropynyl compound to
25 parts s-triazine to about 25 parts halopropyny! compound to 1 part s-triazine.

12. A method of preparing the composition of claim 1 comprising mixing said
halopropynyl compound and said sulfur-contzining s-triazine in a liquid vehicle.

13. A method of preparing the composition of claim 7 comprising dissolving said
halopropynyl compound and said sulfur-containing s-triazine in a solvent.

14. A method for protecting a substrate from ﬁmgal or algael infestation comprising
treating said substrate with an effective amount of the composition of claim 1.

15. A method for protecting a substrate from fungal or algael infestation comprising
treating said substrate with an effective amount of the composition of claim 2.

16. A method for protecting a substrate from fungal or algael infestation comprising
treating said substrate with an effective amount of the composition of claim 3.

17. A method for protecting a substrate from fungal or algael infestation comprising
treating said substrate with an effective amount of the composition of claim 7.

—_—
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[err] ° ' wherein R err], and Rlerr] are independently selected froma
Cerr] to C[err] al kyl group and a Cferr] to (Jerr] cycloal kyl group.

23 ) The conposition of claim8 wherein the hal opt opynyl
conpound i s an | odopr opar gyl carbamata of the formula: :
24

—

18. A method for protecting a substrate from fungal or algae! infestation comprising
treating said substrate with an eﬁechve amount of the composmon of claim 9.

A
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[er?] wherein Ris selected fromthe group consisting of hydrogen
substituted and unsubstitued alkyl' aryl, alkylaryl, group having fron11 to
20 terbon atoms and cytl oakl and cycloalkenyl groups of 3 to<@fztedr B in
and in are independent from1l to 3 . . 10. The conposition claim9
wherein the iodopropargyl carbamate is 3- iodo-2- propynylbutyl carbanate
and the's-triazine is selected frong(2- nethylthlo 4 tert but yl am no- 6-

cycl opropyl am no-s-triazine and

N err]-tert-buryl-Nerr]-Nerr]-6-nethylthio-1,3,5-tirzine-2,4-

di yl di am ne. 11. The conposi<té@on of claim 10, wherein the

hal-opr opynyl conpound.and the sul fur- containing s-triazine are present in
a proportion of fromabout 1 part .hal opropynyl conpound to 25 part s-
trizine to about 25 parts hal opropynyl conpound to 1 part s-trizine

12 A nmet hod of Preparing the conpositi O claim 1 conprising mxing
sai d hel ovpyl cozpound and said stdadne iwa Hod vescl 6 13. A

Met hod of greparing the conposition of clé£n17 conp i sing dissoving said

hal opr opy m% rgi ul fu I nin rizi in a sol vent.
14. A et mt ecm %; or aRﬂ i nfeststion
conprisin treating said sub rate with an effH epanount of the
conposition of claim1l. ' )

Wherein R is:selected from the group consisting of Hydrogen, substituted and
unsubstituted alkyl, aryl, alkylaryl, and aralkyl groups having from 1 to 20 carbon atoms
or from cycloalkyl and cycloalkenyl groups of 3 to 10 carbon atoms, and m and n are
independently integers from.1 to 3, i.e., not nwessarﬁy the same.

Suﬁdﬂel&mﬂﬁﬁnmm&indeed&yh:mchasnmﬂuﬂ,eﬁuﬂ,pnuad,n%nmﬂ,b
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, mumjmcmknnbuuylandchknopMmud and alkoxy aryls
mwhasﬂhmthaudamdﬂmlme

Especially preferred are such iodopropargyl carbamates as 3-iodo-2-pr6pynyl
propyl carbamate, 34&&}21ﬂ@gnud butyl carbamate, 3-iodo-2-propynyl hexyl
carbamate, 3-iodo-2-propynyl cyclohexyl carbamate, 3-iodo-2-propynyl phenyl
carbamate, and mixtures theseof. | | |

Examples of compounds which may be used as thé sulfur-containing s-triazine
component of this invention huﬂmk:ihe_khowm, algaecidally active s-triazine
compounds. -Those included, without limitation thereto, are N*-tert-butyl-N*-ethyl-6-
methylthio-1,3,5-triazine-2,4-diyldiamine and 2-methylthio-4-tert-butylamino-6-
cyclopropylamino-s-triazine., These compounds are represented by the generic formula:
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_ 15° A Method for prot ect | ng a substrane fromfungel or al gael infestation
.conprising treating said substrate with an effective anount of the

conposi tion of claim 2. 16. A nethod for protecting a substrate
from fungel or al gael infestion conprising treating said substrate with
an eff.ective anount of the conposition of claimb5. ‘17. . A nethod

for protecting a substrate fromfungel or algael infestation conprising -
't{eatlng sai d substrate-wth an effctlv% anmount of t he conposition of
claim?7. 24

18. A method for protecting a substrate fromfungal or algael infestation

conprising treating said substrate with an effective amount of the

conposition of “gl ai Wcompcauonofchmlwhmnduhdopmmﬂ compound is e
mdopropmlmbmcfmefomuh.

eyl

WRBMM&MWWWMWM
ayLﬁyhyLmdm&ylmhvmsimleOmbmmadcyelulkyl and
cydanmlm:@sotsmlommmdmmdnmmdzpmmm&nmln&

10. Th:compmondfdm9 whcemthewdopnpargylcarbmcu}mdo-z.
propynyibutyl carbamats and the s-triszine is selected from (2-methylthio-4-tert-butylamino-6-

cyclopropylamino-s-triazine and N2-text-buryl-N'-ethyl<6-methylithic-1, 3, S-wiazine-2, 4-
diyldiami | .

11. Thecompositicn of claim 10, whmn&ehalopmpvnyleaupmmdandthesulﬁu
wmmmmamo{mmmmwmmdb
'ﬁmmm about 25 parts halopropyny! compound to lp::l:s-tmzmc.

12, Amethodofmﬁewmpomofclmlcompnsmgm.md
'hﬂompymlcmpomdndwdmlﬁr«mmgs-mmmahqmdvm -

13. A metbod of préparing the composition of claim 7 compnsmgdxssolvmgmd
hdopmpywlmpomdmdmdwu-mﬁneinasolvm

14, Amﬁodﬁrmmm;axbmmmwaﬂmmwmpmz
uednsmdmmeneﬁe&vemof&emmnofchml. -

- 18, Ame&dﬁrmﬂngaaﬁmﬁmﬂmotalpelmﬁmmnwupﬂsins
taﬁngddubmbwhhmd&cﬁvemmofﬁemposﬁonofelﬁmz :

_' 16 Amemodmrmgamﬁomﬁmgﬂorﬂgadm&mﬂonmms
uaﬁngsudsubsmmnwmmtof&empm«ofems. )

17. A method for protecting a substrate from fungal or algae! infestation comptising
treating said substrate with an effective amount of the composition of claim 7.
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