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these stabilizers work well for organic systems, the orthoesters hydrolyze when used in
an aqueous system, thereby losing their stabilizing effect. U.S. Pat. No. RE 34,185
discloses the use of hydroxylic solvents as stabilizers. These stabilizers also work well,
but again lose their stabilizing effect when used in an aqueous system.
U.S. Pat. No. 5,153,213 discloses stabilizing dilute solutions 3-isothiazolone
compounds with the oxidizing agents hydrogen peroxide or sodium perborate.
I have discovered a method of stabilizing aqueous solutions of 3-isothiazolone
compounds comprising introducing a stabilizing amount of an unsaturated, cyclic
iodosyl or iodyl compound of formula (I) or (II):
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I have found that compositions comprising said 3-isothiazolone(s), water, and a
small amount of said iodoso or iodosyl compounds are extraordinarily stable in that
the 3-isothiazolone remains biocidally active and effective. |
The 3-isothiazolone compounds to which this invention is most applicable are
MI, CM], and O], especially CMI and M], either individually or in admixture. When in
admixture, the preferred ratio of chlorinated to unchlorinated 3-isothiazolone
compound is from about 90:10 to 2:98 and especially preferred is a ratio of 3:1 to 4:1.
Another mixture to which this invention is especially suitable for use in certain lodi,
such as latex or paint, comprises MI and OI.
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acids, iodylbenzenesulfonic acids, iodylbenzenedihydrogenphosphates,
iodylbenzamides, iodylpyridinium carboxylates, iodylbenzenediacetic acids,
iodylbenzeneacetic acids, iodylsulfobenzoic acids, iodylsulfobenzenedicarboxylié acids,
iodylsulfonaphthoic acids, and cis-3-iodylacrylic acids, and their acid salts.
Suitable stabilizers include, for example,
2-todosyl-1-naphthoic acid
2-iodosyl-5-methyl-1-napthoic acid
2-iodosyl-5-octadecyl-1-napthoic acid
2-iodosyl-5-phenyl-1-napthoic acid
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2-iodosyl-3-acetyl-1-napthoic acid

2-iodosyl-3-octadecanoyl-1-napthoic acid

2-iodosyl-5-cyclohexyl-1-napthoic acid

2-iodosyl-5-(octadec-7-enyl)-1-napthoic acid

2-iodosyl-3-propargyl-1-napthoic acid

2-iodosyl-5-fluoro-1-napthoic acid

2-iodosyl-3,5-difluoro-1-napthoic acid

2-iodosyl-5-trifluoromethyl-1-napthoic acid

2-iodosyl-3 5-ditrifluoromethyl-1-napthoic acid

2-iodosyl-3,5,6-trichloro-1-napthoic acid

2-iodosyl-3-trifluoromethoxy-1-napthoic acid

1-iodosyl-2-naphthoic acid

1-iodosyl-5-methyl-2-naphthoic acid

1-iodosyl-5-octadecyl-2-naphthoic acid

1-iodosyl-5-phenyl-2-naphthoic acid

1-iodosyl-3,5-dimethyl-2-naphthoic acid

1-iodosyl-3,5-dioctadecyl-2-naphthoic acid

1-iodosyl-3,5,6-trimethyl-2-naphthoic acid

1-iodosyl-3,5,6-trioctadecyl-2-naphthoic acid

1-iodosyl-3,4,5,6-tetramethyl-2-naphthoic acid

1-iodosyl-3,4,5,6-tetraoctyl-2-naphthoic acid

1-iodosyl-5-nitro-2-naphthoic acid

1-iodosyl-5-chloro-2-naphthoic acid

1-iodosyl-5-bromo-2-naphthoic acid

1-iodosyl-5-methoxy-2-naphthoic acid

1-iodosyl-3-octadecyloxy-2-naphthoic acid

1-iodosyl-5-hydroxy-2-naphthoic acid
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2-i odosy| 1dodosyltF-flyercr hihaigadd sul fonic acid

2- i odosyl| 13podosyle, b-difluenctrhphthobracid ul f oni ¢ aci d

2-i odosy| 1dpdosyl&-triftucrontethyleZrnepkthoid d4adhi ¢ aci d 2-i odosyl - 5-ni t r obenzene
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2-iodosyl-3,5 6-trunethylbenzene sulfonic acid

2-iodosyl-3,5 6-trioctadecylbenzene sulfonic acid

2-iodosyl-3,4,5,6-tetramethylbenzene sulfonic acid

2-iodosyl-3,4,5,6-tetraoctylbenzene sulfonic acid

2-iodosyl-5-nitrobenzene sulfonic acid

2-iodosyl-5-chlorobenzene sulfonic acid

2-iodosyl-5-bromobenzene sulfonic acid

2-iodosyl-5-methoxybenzene sulfonic acid

2-iodosyl-3-octadecyloxybenzene sulfonic acid

2-iodosyl-5-hydroxybenzene sulfonic acid

2-iodosyl-3,5-dihydroxybenzene sulfonic acid

2-iodosyl-5-sulfobenzene sulfonic acid

2-iodosyl-3,5-disulfobenzene sulfonic acid

2-todosyl-5-[2-(2-methoxyethoxy)ethoxylbenzene sulfonic acid

2-iodosyl-3,5-dinitrobenzene sulfonic acid

2-iodosyl-3,5-dichlorobenzene sulfonic acid

2-iodosyl-3,5-dibromobenzene sulfonic acid

2-iodosyl-3-iodobenzene sulfonic acid

2-iodosyl-3,5-diiodobenzene sulfonic acid

2-iodosyl-5-(2-hydroxyethoxy)benzene sulfonic acid

2-iodosyl-5-omega-hydroxypoly(oxyethylene)benzene sulfonic acid

2-iodosyl-3,5-diphenylbenzene sulfonic acid



2-1 odosyl - 3-i odobenzene sul fonic acid 2-iodosyl -3, 5-di i odobenzene sul fonic
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sul fonic a |‘Bd‘25ﬁ FRFE ’é enzene sul fonic acid
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2-i odosy! - 3.i8d &syi-5LeifleraBedfidzene s@lfortic aeidd

2-i odosy!l - 355844yl 30 GIBALG ORAR l%@ﬁzé{t‘ $fréc a4 d _

2-i odosyl - 5564 mg%fs‘ffj“"% i@l 2-i odosyl - phenol di hydrogen

1Y X
phosphat e 351 oddswl B net
.§9¢§C§§EQ E(

eﬁ thosphate
2-i odosyl - -‘2& %'S#e% % ate 2-iodosyl - 5- phenyl phenol
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2-iodosyl-3,5-disulfophenol dihydrogen phosphate
2-iodosyl-5-[2-(2-methoxyethoxy)ethoxy]phenol dihydrogen phosphate
2-iodosyl-3,5-dinitrophenol dihydrogen phosphate
2-iodosyl-3,5-dichlorophenol dihydrogen phosphate
2-iodosyl-3,5-dibromophenol dihydrogen phosphate
2-iodosyl-3-iodophenol dihydrogen phosphate
2-iodosyl-3,5-diiodophenol dihydrogen phosphate
2-iodosyl-5-(2-hydroxyethoxy)phenol dihydrogen phosphate
2-iodosyl-5-omega-hydroxypoly(oxyethylene)phenol dihydrogen phosphate
2-iodosyl-3,5-diphenylphenol dihydrogen phosphate
2-iodosyl-3,5,6-triphenylphenol dihydrogen phosphate
2-iodosyl-3-acetylphenol dihydrogen phosphate
2-iodosyl-3-octadecanoylphenol dihydrogen phosphate
2-iodosyl-5-cyclohexylphenol dihydrogen phosphate
2-iodosyl-5-(octadec-7-enyl)phenol dihydrogen phosphate
2-iodosyl-3-propargylphenol dihydrogen phosphate
2-iodosyl-5-fluorophenol dihydrogen phosphate
2-iodosyl-3,5-difluorophenoi dihydrogen phosphate
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2-iodosyl-5-fluoro-N-acetylbenzamide
2-iodosyl-3,5-difluoro-N-acetylbenzamide
2-iodosyl-5-trifluoromethyl-N-acetylbenzamide
2-iodosyl-3,5-ditrifluoromethyl-N-acetylbenzamide
2-iodosyl-3,5,6-trichloro-N-acetylbenzamide
2-iodosyl-3-trifluoromethoxy-N-acetylbenzamide
2-iodosyl-N-octadecanoylbenzamide
2-iodosyl-5-methyl-N-octadecanoylbenzamide
2-iodosyl-5-octadecyl-N-octadecanoylbenzamide
2-iodosyl-5-phenyl-N-octadecanoylbenzamide
2-iodosyl-3,5-dimethyl-N-octadecanoylbenzamide
2-iodosyl-3,5-dioctadecyl-N-octadecanoylbenzamide
2-iodosyl-3,5,6-trimethyl-N-octadecanoylbenzamide
2-iodosyl-3,5,6-trioctadecyl-N-octadecanoylbenzamide
2-iodosyl-3,4,5,6-tetramethyl-N-octadecanoylbenzamide
2-iodosyl-3,4,5,6-tetraoctyl-N-octadecanoylbenzamide
2-iodosyl-5-nitro-N-octadecanoylbenzamide
2-iodosyl-5-chloro-N-octadecanoylbenzamide
2-iodosyl-5-bromo-N-octadecanoylbenzamide
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2-iodosyl-5-[2-(2-methoxyethoxy)ethoxy]benzoic acid
2-iodosyl-3,5-dinitrobenzoic acid
2-iodosyl-3,5-dichlorobenzoic acid
2-iodosyl-3,5-dibromobenzoic acid
2-iodosyl-3-iodobenzoic acid
2-iodosyl-3,5-diiodobenzoic acid
2-jodosyl-5-(2-hydroxyethoxy)benzoic acid
2-iodosyl-5-omega-hydroxypoly(oxyethylene)benzoic acid
2-iodosyl-3,5-diphenylbenzoic acid
2-iodosyl-3,5,6-triphenylbenzoic acid
2-iodosyl-3-acetylbenzoic acid
2-iodosyl-3-octadecanoylbenzoic acid
2-iodosyl-5-cyclohexylbenzoic acid
2-iodosyl-5-(octadec-7-enyl)benzoic acid
2-iodosyl-3-propargylbenzoic acid
2-iodosyl-5-fluorobenzoic acid
2-iodosyl-3,5-difluorobenzoic acid
2-iodosyl-5-trifluoromethylbenzoic acid
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2-iodosyl-3,5-diiodo-1,4-benzenedicarboxylic acid
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2-iodosyl-5-omega-hydroxypoly(oxyethylene)-1,4-benzenedicarboxylic acid
2-iodosyl-3,5-diphenyl-1,4-benzenedicarboxylic acid
2-iodosyl-3,5,6-triphenyl-1,4-benzenedicarboxylic acid
2-iodosyl-3-acetyl-1,4-benzenedicarboxylic acid
2-iodosyl-3-octadecanoyl-1,4-benzenedicarboxylic acid
2-iodosyl-5-(octadec-7-enyl)-1,4-benzenedicarboxylic acid
2-iodosyl-3-propargyl-1,4-benzenedicarboxylic acid
2-iodosyl-5-fluoro-1,4-benzenedicarboxylic acid
2-jodosyl-3,5-difluoro-1,4-benzenedicarboxylic acid
2-iodosyl-5-trifluoromethyl-1,4-benzenedicarboxylic acid
2-iodosyl-3,5-ditrifluoromethyl-1,4-benzenedicarboxylic acid
2-iodosyl-3,5,6-trichloro-1,4-benzenedicarboxylic acid
2-iodosyl-3-trifluoromethoxy-1,4-benzenedicarboxylic acid
2-iodosyl-5-cyclohexyl-14-benzenedicarboxylic acid
4-iodosyl-1,3-benzenedicarboxylic acid

4-iodosyl-5-methyl-1,3-benzenedicarboxylic acid
4-iodosyl-5-octadecyl-1,3-benzenedicarboxylic acid
4-iodosyl-2,5-dimethyl-1,3-benzenedicarboxylic acid
4-iodosyl-2,5-dioctadecyl-1,3-benzenedicarboxylic acid
4-iodosyl-2,5,6-trimethyl-1,3-benzenedicarboxylic acid
4-iodosyl-2,5,6-trioctadecyl-1,3-benzenedicarboxylic acid
4-iodosyl-5-nitro-1,3-benzenedicarboxylic acid
4-iodosyl-2,5-dinitro-1,3-benzenedicarboxylic acid
4-iodosyl-5-fluoro-1,3-benzenedicarboxylic acid
4-iodosyl-2,5-difluoro-1,3-benzenedicarboxylic acid
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2-iodosyl-5-phenylbenzeneacetic acid
2-iodosyl-3,5-dimethylbenzeneacetic acid
2-iodosyl-3,5-dioctadecylbenzeneacetic acid
2-iodosyl-3,5,6-trimethylbenzeneacetic acid
2-iodosyl-3,5,6-trioctadecylbenzeneacetic acid
2-iodosyl-3,4,5,6-tetramethylbenzeneacetic acid
2-iodosyl-3,4,5,6-tetraoctylbenzeneacetic acid
2-iodosyl-5-nitrobenzeneacetic acid
2-iodosyl-5-chlorobenzeneacetic acid
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2-iodosyl4,5-dioctadecyl-1,3-benzenediacetic acid
2-iodosyl-5-nitro-1,3-benzenediacetic acid
2-iodosyl~4,5-dinitro-1,3-benzenediacetic acid
2-iodosyl-5-fluoro-1,3-benzenediacetic acid
2-iodosyl-4,5-difluoro-1,3-benzenediacetic acid
2-jodosyl-5-chloro-1,3-benzenediacetic acid
2-iodosyl-4,5-dichloro-1,3-benzenediacetic acid
2-jodosyl-5-bromo-1,3-benzenediacetic acid
2-jodosyl~4,5-dibromo-1,3-benzenediacetic acid
2-iodosyl-5-iodo-1,3-benzenediacetic acid
2-iodosyl-4,5-diiodo-1,3-benzenediacetic acid
2-iodosyl-5-sulfo-1,3-benzenediacetic acid
2-iodosyl-5-methoxy-1,3-benzenediacetic acid
2-iodosyl-octadecyloxy-1,3-benzenediacetic acid
2-iodosyl-5-acetyl-1,3-benzenediacetic acid
2-iodosyl-5-hydroxy-1,3-benzenediacetic acid
2-iodosyl-4,5-diphenyl-1,3-benzenediacetic acid
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3-iodosyl-4,5,6-triphenyl-2-naphthoic acid
3-iodosyl-5-acetyl-2-naphthoic acid
3-iodosyl-5-octadecanoyl-2-naphthoic acid
3-iodosyl-5-cyclohexyl-2-naphthoic acid
3-iodosyl-5-(octadec-7-enyl)-2-naphthoic acid
3-iodosyl-5-propargyl-2-naphthoic acid
3-iodosyl-5-fluoro-2-naphthoic acid
3-iodosyl-5,6-difluoro-2-naphthoic acid
3-iodosyl-5-trifluoromethyl-2-naphthoic acid
3-iodosyl-5,6-ditrifluoromethyl-2-naphthoic acid
3-iodosyl-5,6,7-trichloro-2-naphthoic acid
3-iodosyl-5-triflucromethoxy-2-naphthoic acid
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trans-2-iodosylbut-2-enedioic acid monosodium salt
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cis-2-sulfo-3-iodosylacrylic acid
cis-2-sulfo-3-iodosylacrylic acid monosodium salt
trans-2-methyl-3-iodosylbut-2-eneoic acid
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2-iodyl-3,5,6-triphenyl-1-napthoic acid
2-iodyl-3-acetyl-1-napthoic acid
2-iodyl-3-octadecanoyl-1-napthoic acid
2-iodyl-5-cyclohexyl-1-napthoic acid
2-iodyl-5-(octadec-7-enyl)-1-napthoic acid
2-iodyl-3-propargyi-1-napthoic acid
2-iodyl-5-fluoro-1-napthoic acid
2-iodyl-3 5-difluoro-1-napthoic acid
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2-iodyl-3,5-ditrifluoromethyl-1-napthoic acid
2-i0dyl-3,5,6-trichloro-1-napthoic acid
2-iodyl-3-trifluoromethoxy-1-napthoic acid
1l-iodyl-2-naphthoic acid
1l-iodyl-5-methyl-2-naphthoic acid
1-iodyl-5-octadecyl-2-naphthoic acid
1-iodyl-5-phenyl-2-naphthoic acid
1-iodyl-3,5-dimethyl-2-naphthoic acid
1-iodyl-3,5-dioctadecyl-2-naphthoic acid
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1-iodyl-5-cyclohexyl-2-naphthoic acid
1-iodyl-5-(octadec-7-enyl)-2-naphthoic acid
1-iodyl-3-propargyl-2-naphthoic acid
1-iodyl-5-fluoro-2-naphthoic acid
1-iodyl-3 5-difluoro-2-naphthoic acid
1-iodyl-5-trifluoromethyl-2-naphthoic acid
1-iodyl-3,5-ditrifluoromethyl-2-naphthoic acid
1-iodyl-3,5,6-trichloro-2-naphthoic acid
1-iodyl-3-trifluoromethoxy-2-naphthoic acid
2-iodyl-benzene sulfonic acid
2-iodyl-5-methylbenzene sulfonic acid
2-iodyl-5-octadecylbenzene sulfonic acid
2-todyl-5-phenylbenzene sulfonic acid
2-iodyl-3,5-dimethylbenzene sulfonic acid
2-iodyl-3,5-dioctadecylbenzene sulfonic acid
2-iodyl-3,5,6-trimethylbenzene sulfonic acid
2-iodyl-3,5,6-trioctadecylbenzene sulfonic acid
2-iodyl-3 4,5,6-tetramethylbenzene sulfonic acid
2-iodyl-3,4,5,6-tetraoctylbenzene sulfonic acid
2-iodyl-5-nitrobenzene sulfonic acid
2-iodyl-5-chlorobenzene sulfonic acid
2-iodyl-5-bromobenzene sulfonic acid
2-iodyl-5-methoxybenzene sulfonic acid
2-iodyl-3-octadecyloxybenzene sulfonic acid
2-iodyl-5-hydroxybenzene sulfonic acid
2-iodyl-3,5-dihydroxybenzene sulfonic acid
2-iodyl-5-sulfobenzene sulfonic acid
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2-iodyl-3,4,5 6-tetraoctylphenol dihydrogen phosphate
2-iodyl-5-nitrophenol dihydrogen phosphate
2-iodyl-5-chlorophenol dihydrogen phosphate
2-jodyl-5-bromophenol dihydrogen phosphate
2-iodyl-5-methoxyphenol dihydrogen phosphate
2-iodyl-3-octadecyloxyphenol dihydrogen phosphate
2-iodyl-5-hydroxyphenol dihydrogen phosphate
2-iodyl-3,5-dihydroxyphenol dihydrogen phosphate
2-iodyl-5-sulfophenol dihydrogen phosphate
2-iodyl-3,5-disulfophenol dihydrogen phosphate
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2-iodyl-3-iodophenol dihydrogen phosphate
2-iodyl-3,5-diiodophenol dihydrogen phosphate
2-iodyl-5-(2-hydroxyethoxy)phenol dihydrogen phosphate
2-iodyl--5-omega-hydroxypoly(oxyethylene)phenol dihydrogen phosphate
2-iodyl-3,5-diphenylphenol dihydrogen phosphate
2-iodyl-3,5,6-triphenylphenol dihydrogen phosphate
2-iodyl-3-acetylphenol dihydrogen phosphate
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fﬁl&iyyg-ﬂ-@}dléﬁ@é&l/‘{ﬁér%i o | - 5-nitro-2-naphthoic
ogfi | a? ﬁ fi-gé-/brorm 2- napht hoic acid

- = -oct adecyl oxy- 2- napht hoi ¢ acid
] = 9&’}‘9 Y ?ﬁn 3 5-di hydr oxy- 2- napht hoi ¢ aci d
preys rﬂB ngqy e i syl fo 2- napht hoi ¢ acid

20 JXMWB qaasm RBpsphat

3?56‘@‘-'}14 lh?éipk didwdrogen phesphate 5- dj chI or o- 2- napht hoi ¢ aci d
%1@)’&'50%1@1'9 Wbeadcﬁlhldtmlplwspbd@ 2- napht hoi ¢ acid
 Hiodylddrecetythepiaamide aci d

i odyl - 5-2-pdy-FrmethytliNagstylbenagiidei ¢ add 1-i odyl - 5- onega- hydr oxy

ol y( oxyethiddyhSioRadeqyhiNiacetylbenzhmitiei odyl - 3, 5- di phenyl -2-napht hoi ¢ acid
E |g((jyl 3 on@yn&pi{mWN-aeér;gahmeam d 1-iodyl-3-acetyl-2-naphthoic acid

1-i odyl -

3-PidytieGadienethyl-NeadtylBézantidd 1-i odyl - 5- cycl ohexyl - 2- napht hoi c

acid 1-i (50@{0@ 3 oic acid

1-iodyl - B%Md yas e lﬁ%m&&aﬁ{dfodyl 5-fl uor o- 2- napht hoi ¢ add

1- |odyl-325mgj A dyl -5-trifluoronethyl -2-napht hoi c
acid 1- | 3 - h0| c add

1-i odyl -

1-1i odzl 32tr| % Sgﬁmé% 2-1o0dyl - benzene sulfonic acid
2-1odyl - 2 d 3: 2-i odyl - 5- oct adecyl benzene sul fonic
aci d oro- -acety benz

2-1odyl-S-bromo-N-acetylbenzarmde
2-jodyl-5-methoxy-N-acetylbenzamide
2-iodyl-3-octadecyloxy-N-acetylbenzamide
2-iodyl-5-hydroxy-N-acetylbenzamide
2-iodyl-3,5-dihydroxy-N-acetylbenzamide
2-iodyl-5-sulfo-N-acetylbenzamide
2-iodyl-3,5-disulfo-N-acetylbenzamide
2-iodyl-5-[2-(2-methoxyethoxy)ethoxy]-N-acetylbenzamide
2-iodyl-3,5-dinitro-N-acetylbenzamide
2-iodyl-3,5-dichloro-N-acetylbenzamide
2-iodyl-3 5-dibromo-N-acetylbenzamide
2-iodyl-3-iodo-N-acetylbenzamide
2-iodyl-3,5-diiodo-N-acetylbenzamide
2-iodyl-5-(2-hydroxyethoxy)-N-acetylbenzamide
2-1odyl-5~omega—hydroxypoly(oxye&1ylene)-N-acetylbenzanude
2-i0dyl-3,5-diphenyl-N-acetylbenzamide
2-iodyl-3,5,6-triphenyl-N-acetylbenzamide
2-iodyl-3-acetyl-N-acetylbenzamide
2-iodyl-3-octadecanoyl-N-acetylbenzamide
2-iodyl-5-cyclohexyl-N-acetylbenzamide
2-iodyl-5-(octadec-7-enyl)-N-acetylbenzamide
2-iodyl-3-propargyl-N-acetylbenzamide
2-iodyl-5-fluoro-N-acetylbenzamide
2-iodyl-3,5-difluoro-N-acetylbenzamide
2-iodyl-5-trifluoromethyl-N-acetylbenzamide
2-iodyl-3,5-ditrifluoromethyl-N-acetylbenzamide
2-iodyl-3,5,6-trichloro-N-acetylbenzamide
2-1odyl-3-tnﬂuoromethoxy-N-acetylbenzam1de
2-iodyl-N-octadecanoylbenzamide
2-iodyl-5-methyl-N-octadecanoylbenzamide
2-iodyl-5-octadecyl-N-octadecanoylbenzamide



2-1 odyl - 5- phenyl benzene sul fonic acid 2-iodyl-3,5-dinethyl benzene sul fonic
acid 2-iodyl-3,5-dioctadecyl benzene sul fonic acid
2-ioqyl-3,5,6-trinmethyl benzene sul fonic acid

2-iodyl-3,5,6-trioctadecyl benzene suliBoni c acid

2-i odyl - 3240dyl5-phenylANtdirdderaneyibenzdrhidel ¢ aci d

2- 1 odyl - 3240dyle3 b-clime ol aetaiaenebéraanddaci d - 2-i odyl - 5- ni trobenzene

sul foni ¢ 2Gbdll-5idaskthdfeytiN-oRBerERYEhenizhigdé C aci d

2-iodyl - 52@6&}(@3@4&&%& ﬂ-NO&‘tSd&%hQ Ibénifflide 5- et hoxybenzene sul fonic
acid 2-iogyk 1339@ ﬁggﬁ}g f‘dgzﬁﬁ%aﬁ 1b&amige! d 2-iodyl - 5- hydr oxybenzene
sul fonic g% 14 1_ gd’c‘?&ﬁ/ @Bgn%fdgm c acid

2-iodyl - C
16 2.io dy?g i 5, nﬁg Sta % o?'(lgbenzalaude
2-i odyl - %0 4 8 ho ‘é e@gﬂ%} zene sulfonic acid

2-1odyl - 32 = é’ T, 2-1odyl -3, 5-di chl or obenzene

sul foni c %ré?dyl'Sz FHITIRATEATERR sul foni ¢ aci d

2-i odyl - %db%ﬁ@éh@kﬁrwaﬁl@aa@ﬂ@en@mﬁw -3, 5-di'i odobenzene sul fonic
acid  2-i2igdyls-scadeqiogydi-odrdsnanybenzamideni ¢ aci d

2-i ody| - 52-bodydb-hydiroxyyN et decaroyibengamidenzene sul fonic acid

2- i odyl - R-Fediilifdil yalroxpidN-ostakdecarioyllzenzdmide i odyl - 3, 5, 6-tri phenyl benzene
sul f oni ¢ 2éddyl-52sulfmN-oGadecinplyenzemédes ul f oni ¢ aci d

2-1 ody! - -fedyddes-disayold Rictatecab jlbananticied

2-i odyl - 524 @1126(27::1@ BRIdX9NREh S INMdicEadrearibylBerizaghitie 3- pr opar gyl benzene
sul foni c Ay %aﬁd&b-ﬁ- ctiRcRRGNBaAnsHEf oni ¢ aci d

2-iodyl - 3_psfdids WI& sdtch AN Ibefantide2- | 0dyl - 5-trifluoronet hyl benzene
sul fonic L% oo Ghdddahy Rfﬁﬂ\ﬂf@ benzene sul fonic acid

2-1odyl -

2-iodyl -3¢

>

acid
d qﬁgd% n‘gen sgllq onl c acid
2-i odyl - B Y ﬁép c'ﬁ 2_i odyl - phenol di hydr ogen
hosphat enlo
FZ) i 08 I -52{5%9(3' £HAEN g %qtggec %Waﬁ‘fsﬂﬁanyl phenol
di hydroge%oﬁiFY Sph enyl-Noggte 3‘:35‘%11 enoI di hydr ogen phosphate
2-10dyi-3,5,6-tnphenyl-N~octad'ecanoylbenzanu e
2-iodyl-3-acetyl-N-octadecanoylbenzamide
2-iodyl-3-octadecanoyl-N-octadecanoylbenzamide
2-iodyl-5-cyclohexyl-N-octadecanoylbenzamide
2-iodyl-5-(octadec-7-enyl)-N-octadecanoylbenzamide
2-iodyl-3-propargyl-N-octadecanoylbenzamide
2-iodyl-5-fluoro-N-octadecanoylbenzamide
2-iodyl-3,5-difluoro-N-octadecanoylbenzamide
2-iodyl-5-trifluoromethyl-N-octadecanoylbenzamide
2-iodyl-3,5-ditrifluoromethyl-N-octadecanoylbenzamide
2-iodyl-3,5,6-trichloro-N-octadecanoylbenzamide
2-iodyl-3-trifluoromethoxy-N-octadecanoylbenzamide
2-iodylbenzenesulfamide .
2-iodyl-5-methylbenzenesulfamide
2-iodyl-5-octadecylbenzenesulfamide
2-jodyl-5-phenylbenzenesulfamide
2-iodyl-3,5-dimethylbenzenesulfamide
2-iodyl-3,5-dioctadecylbenzenesulfamide
2-iodyl-3,5,6-trimethylbenzenesulfamide
2-iodyl-3,5,6-trioctadecylbenzenesulfamide
2-iodyl-3,4,5,6-tetramethylbenzenesulfamide
2-iodyl-3,4,5,6-tetraoctylbenzenesulfamide
2-iodyl-5-nitrobenzenesulfamide
2-iodyl-5-chlorobenzenesulfamide
2-iodyl-5-bromobenzenesulfamide
2-todyl-5-methoxybenzenesulfamide
2-iodyl-3-octadecyloxybenzenesulfamide



2-1 odyl - 3, 5-di oct adecyl phenol di hydrogen phosphat e
2-iodyl-3,5,6-trinmet hyl phenol di hydrogen phosphate
2-iodyl-3,5,6-trioctadecyl phenol di hydrogen phosphat e
2-iodyl-3,4,5, 6-tetranet hyl phenol di Agdrogen phosphate

2-i odyl - 3240dyl5-hpdiraxybbyignesulddmilidhydr ogen phosphat e

2-i odyl - 52-iedylemdaiiioydrakphetizepesulfansidehat e 2-i odyl - 5- chl or ophenol
d|hydrogeﬁqgaypguﬁmmmen%mmggmhnﬁd@ronDphenoI di hydr ogen phosphat e

2-1 odyl - 55 mEAHOK eflk lQ,)ég;mg,e,mephosphate 2- i odyl - 3- oct adecyl oxyphenol
di hydr oges id ?bﬂ ) fzghmédrogen phosphat e
2-1odyl - $ MRAE e ate 2-1 odyl - 5- sul f ophenol
dlhydrogef i sulfophenol di hydr ogen phosphat e

2-1 odyl - 98{[-&?? phenol di hydr ogen phosphat e

2-i odyl 32 1’ ENgE phosphate 2-i odyl - 3, 5- di chl or ophenol

di hydroge?ﬁ“ %’5‘9 NZg ,35 d| bronophenol di hydr ogen phosphat e

2-i odyl - 32iedEphedipdebenzen sphat e, 2-i odyl - 3,'5-di i odophenol

di hydr oge?riqdid<piZahedroxyethayy)-enzepesyliamaidect hoxy) phenol d| hydr ogen
phosphat e2-igiylofymegs- M@ayp@d(@%ﬂwlﬂ@m?m&\ég@ﬁ enol di hydrogen
phosphat e2-ictiylebrdiphenythepzemssiypfamide di hydr ogen phosphate

2- i odyl - R-odyl3;3, phephépibadendsdifanidgen phosphate 2-i odyl - 3- acet yl phenol
di hydr ogeniqiidgpiwrtyfibenzenesulfamide 17

2- i odyl - R-priyidesaadedanbpibehzdlicsiddamgdn phosphate

2-i odyl - Gz-rda‘yhisbcq»eydm?mhz&téamﬁﬁﬂ&@ phosphat e

2-1 00! - Rl AAGRralE Py phERBInALIRAIAgEN phosphat e

gy&f&g@é phosphate 2-iodyl-5-fl uorophenol
| f | uor ophenol dihydrogen phosphat e

@‘%gﬁl di hydrogen phosphat e
g n phosphat e
g@ i n phosphat e
83%?“35 ? N-acet yl benzani de
DEEes 2 | odyl - 5- phenyl - N- acet yl benzam de
y ﬁmrwaé@%ybm
ody! - 2-®dyibrrzatasd - N- acet yl benzani de
ody| - 2-®dgl-Grnethythdenzhicarid y| benzani de
2-iodyl-5-octadecylbenzoic acid
2-iodyl-5-phenylbenzoic acid
2-iodyl-3,5-dimethylbenzoic acid
2-iodyl-3,5-dioctadecylbenzoic acid
2-iodyl-3,5,6-trimethylbenzoic acid
2-iodyl-3,5,6-trioctadecylbenzoic acid
2-iodyl-34,5,6-tetramethylbenzoic acid
2-iodyl-3 4,5,6-tetraoctylbenzoic acid : A
2-jodyl-5-nitrobenzoic acid
2-iodyl-5-chlorobenzoic acid
2-iodyl-5-bromobenzoic acid -
2-iodyl-5-methoxybenzoic acid
2-iodyl-3-octadecyloxybenzoic acid
2-iodyl-5-hydroxybenzoic acid
2-iodyl-3,5-dihydroxybenzoic acid
2-iodyl-5-sulfobenzoic acid
2-iodyl-3,5-disulfobenzoic acid
2-iodyl-5-[2-(2-methoxyethoxy)ethoxylbenzoic acid
2-iodyl-3 5-dinitrobenzoic acid
2-iodyl-3,5-dichlorobenzoic acid
2-iodyl-3,5-dibromobenzoic acid
2-jodyl-3-iodobenzoic acid
2-iodyl-3,5-diiodobenzoic acid -
2-iodyl-5-(2-hydroxyethoxy)benzoic acid
2-iodyl-5-omega-hydroxypoly(oxyethylene)benzoic acid




2-iodyl-3,5,6-trioctadecyl - N acetyl benzam de

2-iodyl-3,4,5,6-tetranmet hyl - N-acet yl benzam de

2-iodyl-3,4,5,6-tetraoctyl - N-acetyl benzam de _
2-iodyl -5-nitro-N-acetyl benzani de 2-2bdyl - 5-chl oro- N- acet yl benzani de

2-i odyl - 5-2stodiyb3)8-diphenyibenzeigiadit  2- i odyl - 5- met hoxy- N- acet yl benzani de

2-1 odyl - 3-26bdgﬂ65)6-uighdxlymz¢idmiuam de

2-i odyl - b3sachiydisarizpidetid am de _ _
2-1 odyl - 325rod yhgdctadechh@flbéddieagdnt de 2-iodyl - 5-sul f o- N-acet yl benzan de
2.1 ody! - 3 gy sl Neﬁﬁﬁéﬂ}.dl@ ggam de -
2-1 ogy: 52ng gsj(g&g el éﬁicﬁ@é%h N-acetyl benzam de

2-i ody I3l &@ﬁ;

2-1 odyl - enzam de

2-1i odzl 32§° ' el&@? m de 2-iodyl-3-iodo-N acetyl benzam de

2-i odyl - 8

2-i odyl - 2(‘9 K z Ry “éE’étﬁﬂq)enzam de _

2-i odyl - zb‘ﬁgﬁ SRy SPetRylPenslic adid) - N- acet yl benzani de

2-i odyl - 3250 Y qrekenaoiedsidni de

2-i odyl - 3280@yk3x

2-i odyl -
.2-iodyl -
2-1 odyl -
2-1odyl -
2-i odyl -
2- i odyl -
2-1 odyl -
2-1odyl -
2-i odyl -
2-i odyl -
2-1 odyl -
2-1odyl -

18 2-iod

2- i odyl -
2-1 odyl -
2-1odyl -
2-i odyl -

wespmeghaxyhenzpiqacidn de
32dedyly] 41beaa@1qd1¢ﬁghmﬂia;md
32dodyldrmmaibyl-1 Atbepeenddiearbaxylibeacid
52dgdylefroxtatetylelcebyhbamedivarbexylic acd
52{jodylGiphenlylelbendericii¢arb

Seylicadtidie
324 q;rg.ﬂlm@ﬂgqqtngQm‘ﬂpoo,&hbg@d 5-fl uoro- N-acet yl benzam de

3250dit3 SLliGtAE M&éﬁ@&l frboxylic acid
S24ibd 1131,96%3{Jm ﬁé c(xf
e Qid

3;; Hﬁiﬁ;ﬂ'} 51- 3:
i i

-pdylree daeaf 3¢
#@dﬁl&bﬁg’a fLﬁbmméngm de

B-Erdyl35-di bxy¢ldeberdrenedioattivaylia atide

R dASrsulln- hddmepzenedicarbdrylimagid benzani de
2-iodyl-3 5-disulfo-1,4-benzenedicarboxylic acid
2-iodyl-5-[2-(2-methoxyethoxy)ethoxy]-1,4-benzenedicarboxylic acid
2-iodyl-3,5-dinitro-1,4-benzenedicarboxylic acid
2-iodyl-3,5-dichloro-1,4-benzenedicarboxylic acid
2-iodyl-3,5-dibromo-1,4-benzenedicarboxylic acid
2-jodyl-3-iodo-1,4-benzenedicarboxylic acid

2-iodyl-3 5-diiodo-1,4-benzenedicarboxylic acid
2-iodyl-5-(2-hydroxyethoxy)-1,4-benzenedicarboxylic acid
2-iodyl--5-omega-hydroxypoly(oxyethylene)-1,4-benzenedicarboxylic acid
2-iodyl-3 5-diphenyl-1,4-benzenedicarboxylic acid
2-iodyl-3,5,6-triphenyl-1,4-benzenedicarboxylic acid
2-iodyl-3-acetyl-1,4-benzenedicarboxylic acid
2-iodyl-3-octadecanoyl-1,4-benzenedicarboxylic acid
2-iodyl-5-(octadec-7-enyl)-1,4-benzenedicarboxylic acid
2-iodyl-3-propargyl-1,4-benzenedicarboxylic acid
2-jodyl-5-fluoro-1,4-benzenedicarboxylic acid
2-iodyl-3,5-difluoro-1,4-benzenedicarboxylic acid
2-iodyl-5-trifluoromethyl-1,4-benzenedicarboxylic acid
2-iody!-3 5-ditrifluoromethyl-1,4-benzenedicarboxylic acid
2-iodyl-3,5,6-trichloro-1,4-benzenedicarboxylic acid
2-iodyl-3-trifluoromethoxy-1,4-benzenedicarboxylic acid
2-iodyl-5-cyclohexyl-1,4-benzenedicarboxylic acid
4-iodyl-1,3-benzenedicarboxylic acid

%%l%%g gerret hyl - N- oct adecanoyl benzam de



2-iodyl-3,4,5, 6-tetranet hyl - N-oct adecanoyl benzam de
2-iodyl-3,4,5,6-tetraoctyl - N-oct adecanoyl benzam de
2-iodyl -5;nitro-N-octadecanoyl benzam de

2-i odyl - 5 chI or o- N- oct adecanoyl benza®i de

2- 1 ody| - S4-psdyI5-inetitylagBbantretirartRylie acid

2-iodyl - 54-&&1}1@%%&@49388@&@%&@%11&@

2-1 odyl - 34964 Hhﬂéﬂxyl\h%é%ﬁ@ﬁé’dl@é(ﬂb@%?ﬁ@ﬂhﬁe
2-i odyl - 5 _1@55'-ai\$c?£d E£3 H&ylic acid
2-1odyl - 34% ; Cxté‘ ggﬁn@m St
2.1 odyl - Ao ? -no 4 grboa(ghcacxd

2-i odyl - 54‘ éc- r% decanoyl benzani de
2-i odyl - 3* q}ﬁ ; yﬁgg fozﬁ&{gﬂ

2-i odyl - ?’515311

2-i odyl - $—M1&w@weﬂt%a@me§4cmam geid

2-i odyl - A-jastyd-Srehdercntiddbenssnasicrrbenyic acid

2- i odyl - A-todyil2dadichlarotladtbenzenptivarbanylidacid

2-i ody| - St-{celyinpebronyel Bebeppenedicirbdedirayd benzam de
2-i odyl - &-mma&&ﬂ!roumm-})émeﬁmmmqmchdad:t adecanoy! benzam de

2-i odyl - Bhiedy! 1, MNoereiendaivartoyylicazian de
2-1 odyl - 31- D15 gliedo-1 SMbaebrdieabex)esdam de
2- i ody/ - 3¢, tn&’lu%?éﬁ@ %%@ﬁ@d’ﬂcﬂ%oxyhc acid

2-1 odyl - 3¢ et
2-iodyl - 5 ¢

2-1 odyl %ﬁﬁ §.8C e nzam de
2-1odyl - r r a 0
2-i odyl - é"% )] Eg@%ﬁ caad
2-i odyl - §"S’d@f %1 ﬂe

2-i odyl - &iOAyFRS 89% %?l’i

2-i odyl - #iodyl-25i6 P’l}'é‘ll‘lfﬁ’éf ~SrPEDFENSeiasdaihis nzam de

2- |odyI ylsdal-wghmmemém&n%w

2-i odyl - 2-icdy}-1.3cdremzenedigarbmxylic ad@dcanoy| benzam de 2-iodyl benzenesul f ami de
2-i odyl - 2-isdyh§imethykb3henzemédicarRokyitdcid- oct adecyl benzenesul f ani de

2- i odyl - 2-ipdeh§oatadreylel Bibenrerdei @rbadjlic-atid- di net hyl benzenesul f ani de

2- i odyl - 2-iod¢l-5¢iherelyl, Bbarzenedithioxylie acid

2- 1 odyl - 3,i5d9-Sicielehbyilchbenameticarbaiglic acd

2-i odyl - 3.i5d H45ld Cly/3-PenZeREE B AFLIRcid
2-i odyl - 3 d 1- Baa M@S&?z%ﬂéi ?%gﬁeaqd

2-i odyl - 5 i %E? e 2-1o0dyl-5-nitrobenzenesul fam de
2-1 odyl - §r§ g ﬁg &g bronobenzenesul f am de
2-1 odyl - YE yRen: esnzene ﬁc aéﬁd' -oct adecyl oxybenzenesul f am de
2—1odyl-4,5-d1ﬂuoro-1,3-benzened1carboxyhc acid

2-iodyl-5-chloro-1,3-benzenedicarboxylic acid

2-iodyl-4,5-dichloro-1,3-benzenedicarboxylic acid
2-iodyl-5-bromo-1,3-benzenedicarboxylic acid
2-iodyl-4,5-dibromo-1,3-benzenedicarboxylic acid

2-iodyl-5-iodo-1,3-benzenedicarboxylic acid

2-todyl-4,5-diiodo-1,3-benzenedicarboxylic acid

2-iodyl-5-sulfo-1,3-benzenedicarboxylic acid

2-iodyl-5-methoxy-1,3-benzenedicarboxylic acid
2-iodyl-octadecyloxy-1,3-benzenedicarboxylic acid
2-iodyl-5-acetyl-1,3-benzenedicarboxylic acid

2-todyl-5-hydroxy-1,3-benzenedicarboxylic acid
2-iodyl-4,5-diphenyl-1,3-benzenedicarboxylic acid
2-iodyl-4,5-dihydroxy-1,3-benzenedicarboxylic acid
2-iodyl-5-propargyl-1,3-benzenedicarboxylic acid

2-iodylbenzeneacetic acid

2-iodyl-5-methylbenzeneacetic acid

ﬁ&ﬁ@%@)ﬂr EGém de

y.-



9 2-iodyl -5-hydroxybenzenesul fani de 2-i odyl - 3, 5- di hydr oxybenzenesul f am de
odyl - 5- sul f obenzenesul f am de 2-i odyl - 3, 5-di sul f obenzenesul f am de
odyl - 5-{ 2- (2- met hoxyet hoxy) et hoxy] benzenesul f anmi de _
odyl - 3, 5-di ni trobenzenesul f am de 22podyl - 3, 5-di chl or obenzenesul f am de
odyl - 3, ﬁ@ﬂﬁx@g@bg@@mﬁéﬁgﬁggd&i odyl - 3-i odobenzenesul f am de
odyl - 3, 2istylBiphenyiBaresnkaciicaeid

odyl -5-4% @Mxﬁh a@n Hza%ee i: fjam de

odyl - - 544 63 b‘é Bk g&) enzenesul f am de _
odyl - 3, »: )H- *fi‘f _

odyl - 3, BTy 7‘?& | odyl - 3- acet yl benzenesul f am de
odyl - 3- -& '5% ;ﬁ’gﬁé VAL, odyI 5-cycl ohexyl benzenesul f am de
odyl - 5-F R0~ 564‘? Fna |

odyl - 3- TISHYaT e P BERE Fé%ea@‘-‘hf-% -5-fl uor obenzenesul f ani de

ody! - 3, 5iqeyy eRZeneaseiicrasid

odyl - 3 , Siagiyl-Sriiomnhenseneacetiradadesut f ani de

odyI 3, Bioglyl-Srmkthoxybenzenracetic aaid de _ _

odyl - 3-2—iddfyﬂ-6mmd§dyh)xybaxme&ﬂcfaﬁd de 2-iodyl benzoic acid

ody| - 5-hpdyyj-Segnrirokgbercefleateti€dyid- 5- oct adecyl benzoi ¢ aci d

ody| - 5-2ielpiBiFedibydeodbetzardabstid ackd 5- di et hyl benzoi ¢ aci d

ody! - 3, BiodysisulidbrhANeEQIte fd d 2-1odyl-3,5, 6-trinethyl benzoic acid
odyl -3 2510@ 1815085 A066HABREARLE 280

d 21 oty 815 Bk
ody! - zci*ah rglem&bﬁﬁi‘ sEg

e -3 octadecyloxyben20|c acid

odyl - 5- L

b acid

ggy: 52§§ Eﬁg z‘g&‘g grgeneacenca 3 5-di hydr oxybenzoi c
y 2-iodyl- fodol Benzeneaceuc acid

2-iodyl-3,5-diiodobenzeneacetic acid
2-iodyl-5-(2-hydroxyethoxy)benzeneacetic acid
2-1odyl-5-omega-hydroxypoly(oxyethylene)benzeneaceuc acid
2-iodyl-3,5-diphenylbenzeneacetic acid
2-iodyl-3,5,6-triphenylbenzeneacetic acid
2-jodyl-3-acetylbenzeneacetic acid
2-iodyl-3-octadecanoylbenzeneacetic acid
2-iodyl-5-cyclohexylbenzeneacetic acid
2-iodyl-5-(octadec-7-enyl)benzeneacetic acid
2-jodyl-3-propargyl-enzeneacetic acid
2-iodyl-5-fluoro-enzene cetic acid
2-iodyl-3,5-difluorobenzeneacetic acid
2-iodyl-5-trifluoromethylbenzeneacetic acid
2-iodyl-3,5-ditrifluoromethylbenzeneacetic acid
2-iodyl-3,5,6-trichlorobenzeneacetic acid
2-iodyl-3-trifluoromethoxybenzeneacetic acid
2-iodyl-5-cyclohexylbenzeneacetic acid
2-iodyl-1,3-benzenediacetic acid
2-iodyl-5-methyl-1,3-benzenediacetic acid
2-iodyl-5-octadecyl-1,3-benzenediacetic acid
2-iodyl-5-phenyl-1,3-benzenediacetic acid
2-iodyl-5-cyclohexyl-1,3-benzenediacetic acid
2-i0odyl-4,5-dimethyl-1,3-benzenediacetic acid
2-iodyl-4,5-dioctadecyl-1,3-benzenediacetic acid
2-iodyl-5-nitro-1,3-benzenediacetic acid
2-iodyl-4,5-dinitro-1,3-benzenediacetic acid
2-iodyl-5-fluoro-1,3-benzenediacetic acid
2-iodyl-4,5-difluoro-1,3-benzenediacetic acid
2-iodyl-5-chloro-1,3-benzenediacetic acid
2-iodyl-4,5-dichloro-1,3-benzenediacetic acid

gid 2- |odyI 3,4,5, 6-tetramet hyl benzoi c

9?% y Q§E Pgéﬂi 5-ni trobenzoi c acid

en20|c acid
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1
2-1
2-1i
2-1i
2-1
2-1
2-1i
2-1
2-1
2-1
2-1
2-1i
2-1
2-1
2-i odyl - 2‘&4‘}1115&1‘6@%92@@2@% f ani de
2-1
2-1
2-1
2-1
2-1
2-1
2-1
aci
2-1i
2-1
2-1
2-1




2-1odyl -3, 5-di sul f obenzoic acid

2-1odyl -5-[ 2- (2- net hoxyet hoxy) et hoxy] benzoi ¢ acid

2-iogyl -3,5-dinitrobenzoic acid 2-iodyl -3, 5-di chl orobenzoic acid

2-iodyl -3, 5-di bromobenzoi c acid 2-i odyl - 3-i odobenzoic acid

2-i odyl - 32aodyi-5r@anb31beazﬁmdmcem;¢id5q;é2- hydr oxyet hoxy) benzoi ¢ aci d

2- i ody[ - 52dndgld Fydibromodidrbenaesedipcetinddidnzoi ¢ aci d

20 2-i odtiedyB5-ioduré Fythdneenediacativiatid 2- i odyl - 3, 5, 6-t ri phenyl benzoi c aci d
2- 1 odyl - 3246éviv4 Bediiaios] abetzerikdiamtit adidoct adecanoyl benzoi ¢ aci d

2- i odyl - 52qygyleheuifblichrbontenadiadeti?adi@dy! - 5- (oct adec- 7- enyl ) benzoi ¢ aci d
2-1odyl - 32058 Wétﬁ@ﬂf—@'%é&bﬂedxgcé&%d5 fluorobenzoic acid

dyl fl hyl b d
3 §d§|2 33 o é&riﬁy g@@g@g ed%adjlgﬁgﬁbfdf Dyl o3 oG 111 Ohl o Obensor ¢
2- |ogy: g_;lé _X,EL ’30% ?ﬁé a§ %118 &?ﬁg
2- 5 .
bl e s i e

2-iodyl -5 ISW‘P{"EF’%’ET} %%dB%SF?F@e cid
2-i odyl - 3 Soélylr%!‘ﬂyhﬂ@ma%nzenedl carboxylic acid
2-i odyl - 3340dylor-mathylyi-naphtheicacidhedi car boxyl i ¢ aci d
2-i odyl - 334¢dyltI-oatedhgyl-2tnaphiboicawisti car boxyl i ¢ aci d
2- i odyl - 3340dylt3-phendeRngphthoit-dvidhzenedi car boxyl i ¢ acid
2- i odyl - 5344odylet,3-dimetiyl 2aphthoieaxid i c aci d
2- i odyl - 5346dyir4)5-Hidcthdaboadipheidiodsidi ¢ acid
2- i odyl - S3lpsdyrog 5, 64ribeitr el @ﬂhﬁl@ﬁh@i@%&c acid
2- i odyl - 55&@&;#1%/,6%16:@3 b%cidc acid
2-1 odyl - 33964 dﬁglgg@é&a&, Hbfca;c&pxyl ic acid
2-iodyl -5 X % p}n AR Ic acid
32T ,ya o E
2-i odyl - 33 9 @ﬁ] gedi c?r oxy! :jc acid
2-1 odyl - 535 31 - (E g oxylic aci
2-1 odyl - 33'50 | E@BI 2 a@ oéﬁggggar boxylic acid

y] -1, 4- benzenedi car boxylic acid

2-iodyl - gE ;f- g&?
2-Todyl- 3o y1-6-octa§u:lecy O;B;ré-g-na lé:g?ﬁc £38Xy| 'c acid

3-iodyl-5-hydroxy-2-naphthoic acid
3-iodyl-6,7-dihydroxy-2-naphthoic acid
3-iodyl-5-sulfo-2-naphthoic acid
3-iodyl-6,7-disulfo-2-naphthoic acid

3-iodyl-5- [2-(2-methoxyethoxy)ethoxy]-Z-naphthom acid
3-iodyl-4,5-dinitro-2-naphthoic acid
3-iodyl-4,5-dichloro-2-naphthoic acid
3-iodyl-4,5-dibromo-2-naphthoic acid
3-iodyl-4-iodo-2-naphthoic acid
3-iodyl-4,5-diiodo-2-naphthoic acid
3-iodyl-5-(2-hydroxyethoxy)-2-naphthoic acid
'3-iodyl-5-omega-hydroxypgly(oxyethylene)-2-naphthoic acid
3-iodyl-4,5-diphenyl-2-naphthoic acid
3-iodyl-4,5,6~triphenyl-2-naphthoic acid
3-iodyl-5-acetyl-2-naphthoic acid
3-iodyl-5-octadecanoyl-2-naphthoic acid
3-iodyl-5-cyclohexyl-2-naphthoic acid
3-iodyl-5-(octadec-7-enyl)-2-naphthoic acid
3-iodyl-5-propargyl-2-naphthoic acid
3-iodyl-5-fluoro-2-naphthoic acid
3-iodyl-5,6-difluoro-2-naphthoic acid
3-iodyl-5-trifluocromethyl-2-naphthoic acid
3-iodyl-5,6-ditrifluoromethyl-2-naphthoic acid
3-iodyl-5,6,7-trichloro-2-naphthoic acid
3-iodyl-5-trifluoromethoxy-2-naphthoic acid
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1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 H 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

odyl
odyl
ody|
odyl
odyl
odyl -
odyl -
odyl -
odyl -
odyl -
odyl -
odyl -
odyl -
odyl -
odyl -

-3, 5-dichl oro-1, 4- benzenedi car boxylic acid

-3, 5-di brono- 1, 4- benzenedi car boxylic acid

- 3-id 0do- 1, 4- benzenedi car boxyl i ¢ acid

-3, 5-di i odo- 1, 4- benzenedi carbo¢l ic acid

- 5- (2¢hgatboxy-dtibdyiphenoxly)ethyltriethyt ammeoniturcchdoride

Divogel-Biiod yﬁdin&(xmémrbdm- 1, 4- benzenedi car boxylic acid
3 B2-(5-alBoxy-4-iody isierRgD eyl Jiamethyl agchnium chloride
3, 55_@-.&,3 yd acld4 benzenedl carboxylic acid

3 ﬁ%ﬂE _10 ] bgaaboxyl ilc acid

aci d
- 'éc- b ]?% gag nzéﬁ(g%ﬁ?ar 3§tyl ic acid
§g§ carboxylic acid
0 '&0 ﬁ?é( rbox lj.c acid
5‘5‘ Ki iy yalt 5ci d
5 {rang- %?Wﬂ?@ylbuﬁ'zt%‘ﬁ?@rm car boxylic acid

ody! - 3, Bans-Bripdylhut-gremepigiacid 4- benzenedi car boxylic add

odyl -
odyl -
odyl
odyl

3 Bans-Brivdylundodes-2-epeoizaaistii car boxyl i ¢ aci d
3- 2{NthethybNe{4bydroxytatbonybadddylal-broiyit: =eme)]aininoethanesulfonic acid

- 5- ZiNecethphdy(4-Hy dboxigennitapletiiodyll aoalyut 2 @ndjamthoethanesulfonic acid monosodium salt
- 1, Z{Ndadgnizdiyarboyii2-iodytil eoxobut-2-ene)Jaminoethanesulfonic acid

4- i ody3-NoUrhytitvyycatboflyHldodybhexhboa2-reXyhinoetbankstlifonic acid monosodium salt

odyl
odyl
odyl -
odyl -
odyl -
odyl -
odyl -
odyl -
odyl -

odyI
odyl -
odyl -
odyl -
odyl -
odyl -
odyl -
odyl -
odyl -
odyl -

-5-octadecyl 1, 3 benzenedicarboxylic aci d

i 3 g g: Blgn %@%@%ﬁ% 5 acfsl bave a substituent group such as

2 Gl-sflsta:lkm -C$ a&ﬁ&nq,éﬁ@ﬂficmmaﬁP@sH hydroxy, sulfamoyl,
2, #mfdol BhE @13@% M'ia‘]%yﬁnﬁﬁaﬂi%? Pre rRAShbiizEls afle 2-iodosylbenzolic acid;

benzengdi car oxy I C_acl

5-Nnj
3 Bddoryit e enmsion bl itz frosschdrbenzenedicarboxylic mono
5 §okimm<3al]t ds-Beivdendairgtc hoidy h‘aﬁs-aéibdosylbut-Z-enedxom acid; 2-

ody! - 5 10 {;égjrl%&%rogc% id: i) ? %%@g ?ﬁ%xﬁ éﬁ%laf 1L—‘ijJenzenedmarboxyhc: acid; 2-

2 lgdmlrbmb@naened@casbwzjelmmatsbdm saltads-Briodylacrylic acid; trans-2-
5'18&?!!5%—%&&3%1@ gaadh k2 hSdYIbefizaie abid.

2. oob S Bl RSLSIene e raBohSinctue, fr example lithium,
2 sﬁddunpphtaésxﬁnbeaimmdndahbhkyl ic acid

S-trif |1]‘1!1 Eﬁt&y&oﬂs 03' ﬁﬁ\f&\%ﬁh@@ Q@%?Gj h€bREdds and comprise 3-

5- pheny enzenedi car box
2 @tma&ﬁk%\ﬂ comppugich AgH Yentyand ap gffective stabilizing amount of an

5%&@5%}:}%&&6@@@@ dr iRyl @siipoundGulificient to stabilize the 3-
5-961. 8 %3@6 oxy- 1, 3-benzenedi carboxylic acid

Preferred compositions comprise from 0.5 to 90% by weight of one or more 3-
isothiazolone compounds, and more preferably from 0.5 to 25% by weight, and even
more preferably from 0.5 to 14% by weight.

Preferred compositions comprise from 0.05 to 15% by weight of stabilizer, and
more preferably from 0.1 to 10% by weight. The amount of stabilizer used depends on
the concentration of 3-isothiazolone. About 2 to 10% stabilizer is used to stabilize 5.1-
25% 3-isothiazolone concentrates, and about 0.1 to 7% to stabilize 0.5-5% 3-
isothiazolone dilute solutions.

Solvents used to dissolve the 3-isothiazolone compounds may be water or a
mixture of water and a water miscible organic solvent which dissolves the 3-
isothiazolone. Suitable water miscible organic solvents are glycols, such as ethylene
glycol, propylene glycol, diethylene glycol and dipropylene glycol. Water and
water/glycol mixtures are preferred.



4-i odyl - 5- hydr oxy- 1, 3- benzenedi car boxyl i c acid
4-i odyl - 2, 5-di hydr oxy- 1, 3- benzenedi car boxylic acid
4-iodyl -2,:5,6-trichloro-1, 3-benzenedi car boxylic acid
4-i odyl - 5- cycl ohexyl -1, 3- benzenedlcarﬁﬁxyllc acid
2-i odyl - 1 3- benZhe gqmpgsi;my lof thesipvention are prepared by mixing the 3-isothiazolone
g ! Ogy: 5 : Ebﬂmé ﬁa@ﬁﬁi&éﬁ Bﬁ&'sﬁﬁrehpﬁwyid ?ﬁféh-dci
- i ody oc edi . .
2-i odyl - 5- phenyfﬁg ??"bEHE’é’ %%@Etegg S, f%ngmdes, and algaecides.
2- i odyl - 5- Mictoblidaal erblaaﬁemmvﬁtylwﬁrtw tocinaliide both the inhibition of growth of

2-iodyl - 4,

2 1001 o8Bkt P RSBRRISHLGALRE I 6 Bl fung and e

2-i odyl - 5 ni t r oUsesofitbesestabilized numlbicud%soard typically at any locus subject to

2-i odyl 4, 5C6Ht9int1ﬂ£héln Bﬁ&éﬁﬂ%&?g@@f% 'a%a%CTfipmally, loci are in aqueous systems

2-1odyl - 5 fI oro- 1, 3- benzenedi ca i¢c acid
211 odyl - 2, SIGh 45 GHHBE IV ALE SRR AT SRye watgt il systems such as cutting ois
2-iodyl - 5 hiﬁrmantsloﬂ fiebdwambthedikehwhytd micodrganisms need to be killed or where

g : ggy: n%%&&% %ﬁg ggggl siitllee Fﬁ%@ei‘ E}h@gé Habilized microbicides may also
2-i od% be sagh il PRGNS H bl&ﬁtmm pugepigidal compositions are useful;
g i O(Cjiy: %ﬁ&&rﬂd atiliges eNgwi coat éﬁb@iﬁdds(bf dlgé thvention are to protect wood; latex;
i ody oxyl i:c_.aci
2-i odyl - d}?éfsgpelgg}qbg gg‘]é%n@ }%agﬁgfr iS{a g rcﬂaoard caulking; feed; cosmetics, e.g.

2-i odyl - 5- Shamhpogs, Qorsdlb@ng@nmooarMeamsmdjhousehold products, e.g. dish
g- ! ogy: gcaadftag“ev\lwmim?axlag 3 d|% 1y hhg tﬁ&hﬂe
-i ody acety, | carboxyl i c |
2-i odyl - 5- hydr Bs% e 58%&‘1“1’%&%‘6\1?0"1“‘195 and only low levels of
2-i odyl - 4, Sabiliptwarg|requized émachievt stabilizatydn,the airdunt of stabilizer in systems being

2-iodyl-4 éeﬁb&%l@%&y@o@e&?&ﬁ‘{%ﬁjﬂﬁ ﬁ?{ﬂ&ﬂ éT%'téilé\terf%re with other . .
2-i odyl - 5 propargy - 3- enzenedi car I C acl benzeneacetic acid
2-i odyl - inosyesieras requidng protecuon or with systems to wluch protecte

22 2-i odyd ’ISWE Haegeneacetic acid 2-iodyl-5-phenyl benzeneacetic
s

gc: gdy|2 |305 di CS,I 5%#2) égkag ecefatlérg?rgﬁance of microbicides may be enhanced by

2-i odyl - 3, ®nebination with oneoemwae other mictapicides. Thus, other known microbicides

2-1 odyl - 3 xﬁa belcbHiRLE E&{t E%éiﬁ& ﬂﬁ:h@?:bﬂ\gosmon of this invention.

2-1 odyl - %_l}eéra Ibez é@tlﬁ acl

2.1 odyl -3, 4. 5, CRCHEROAFYIOBAAEHL L B ElawRg RmBles as 4 ARRBEYASH et | o

acid 2-i aﬂiottuﬁe of Chfl ahdrME dhpedcentages are by weight. Samples were stored at constant
temperature (either 40° or 55° C) in either Dry Baths or an oven. The Dry Baths
contained aluminum blocks drilled to accept 7 ml sample vials. Samples were analyzed
by HPLC with UV detection after preparation and at various time points after storage.

Example 1
The stablhzmg effect of 2-iodosylbenzoic acid on the stability of 3-isothiazolones

in aqueous solution was determined at varying 3-isothiazolone concentrations.

Eight samples, labeled 1-1 to 1-8, were prepared by dissolving the appropriate
amount of 3-isothiazolone in deionized water in a 7 ml glass, screw cap vial. Each
sample was split into two, one half of each sample for storage at 40° C and the
remaining half at 55° C. To each of these split samples, the desired amount of o-
iodosylbenzoic acid stabilizer (formula III) was added.



2-i odyl - 5- br omobenzeneacetic acid 2-iodyl -5-nmet hoxybenzeneacetic acid
2-1odyl - 3- oct adecyl oxybenzeneacetic acid 2-iodyl-5-hydroxybenzeneace tic
acid « 2-iodyl -3, 5-di hydroxybenzeneacetic acid 2-iodyl-5-sul fobenzeneacetic
acid 2-iodyl-3,5-disul fobenzeneaceti 2baci d

2-1o0dyl -5-[2-(2-net hoxyet hoxy) et hoxy] benzeneaceti c acid

2-iodyl -3,5-di nitrobenzeneacetic acid 24 odyl -3, 5-di chl orobenzeneacetic
acid 2-iodyl-3,5-di bronbbenzengeaCTay id 2-iodyl-3-iodobenzeneacetic

acid 2-iodyl-3,5-diiodobenzen aci
2-1 odyl - 5- (2- hydr oxyet hoxy) ben ic ;\gi d
2-i odyl - 5- omega- hydr oxypol y(oxy pbenzeneacetic acid

odyl - 3, 5- di phenyl benzeneacetic acid

i odyl -3, 5, 6-tri phenyl benzeneaceti c aci dH 2-1i odyl - 3- acet yl benzeneaceti c
id 2-iodyl-3-octadecanoyl benzeneacetic acid

i odyl - 5-cycl ohexyl benzeneacetic aci@)

i odyl - 5- (oct agRg &7 i i —
R ok ot b Do L B e
| odyl -3, 3% PRicappec, mixed, '

. Ogy: - g Zﬂbtﬁ&%m&wdi? ﬁtﬁ.ﬂ Qﬁﬁiéﬁédlﬁbiﬁfiy gf ab%ut 0.05%, so that in this example this
, 8 dg;l go'lgb%li;t* @#gisgﬁﬁ%ﬁééﬁﬁ%%ﬁq s Coftain a white solid on the bottom of the
i odyl - 3- vial whidh isrtbe modisselvedipaation iof thecstabilizer. During storage, this solid slowly
i odyl - 5- giksdiebexyl benzeneacetic acid 2-iodyl-1, 3-benzenedi acetic acid

i odyl -5-net hyl -1, 3-benzenedi acet i iq. .
i odyl - 5- oct adecyl - 1, 3- edi ac—é&%@—‘ 0 lone % Stabilizer

1 1 1 1 1 1 1 1 O 1
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-i odyl - 5- phenyl - 1, 3- benzéfi®di aceti c aci d.0 0
-1 odyl -5-cycl ohexyl -1, 3- enzenedi aceti ¢ id 0.1
-iodyl -4, 5-di net hyl -1, 3- benzenedi aceti c “aci d ’
-i odyl - 4, 5- di oct adecyl - 11¥*benzenedi acebilc aci d 0
-iodyl -5-nitro-1, 3-benzenegi aceti c aci dsg 0.3
-iodyl-4,5-dinitro-1, 3- bg_ﬁ;enedi acetic @C&d 0
-iodyl -5-fluoro-1, 3-benzenedi aceti c acid-
-iodyl -4,5-di fluoro-1, 3- B&hzenedi acet i clGki d 0.6
-iodyl -5-chl oro-1, 3-benzgmedi acetic acif g 0
-iodyl -4, 5-dichloro-1, 3- ligéuenedi acetic acid

15.0 12

* = Comparative

The samples were analyzed at various time points. Any sample that had less that 50%
CMI remaining at a given time point was not analyzed further. "NA" indicates that the
sample was not analyzed at that time point. The results, reported in the percentage of
CMI remaining, are shown below.

. Table 1
% CMI Remaining after Storage at 40° C
Sample 2 Days 7 Days 14 Days 35 Days 49 Days
1-1* 82 37 0 - -
1-2 NA NA NA 94 98
1-3* 96 84 71 29 -
1-4 NA NA NA 100 100
1-5* 94 85 78 43 -
1-6 NA NA NA 100 100
1-7* 88 81 74 29 -
1-8 NA NA NA 100 100

* = Comparative



3 2-iodyl -5-brono-1, 3- benzenedi acetic acid
odyl -4, 5-di brono- 1, 3- benzenedi acetic acid
odyl - 5si odo- 1, 3- benzenedi acetic acid
odyl - 4, 5-di i odo- 1, 3- benzenedi acet i g7yaci d
odyl - 5-sul fo-1, 3-benzenedi acetic acid

odyl - 5- met hoxy- 1, 3- benzenedi acetic aii& 2
odyl - oct adecyl oxy- 1, 3- benzenedi acet i

odyl - 5-acet yl - 1, 3- benzenedi ac®%ChI Reimhining after Storage at 55°C

odyl - 5- hydroxy enzen etic a

odyl - 4, 5 di phe D o 2Tays,  14Days  2lDays
odyl - 4, 5-di hydrol(} 1 3 benzé’nedl acetl c-acid - -

odyl - 5- pr opar gyI 1D, 3-benzengdi acetic &g d 3-i odyhs2- napht hoyz aci d

-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-i odyl - 5- met hyl - ﬂgphthoic §$d 3- |odyI 5-oct adecyl - 2- napht hoic acid
-1 odyl - 5- phenyl - 2-ndpht hoi ¢ atid 3-iodyl - 4 5-di et hyl - 2- napht hoi ¢ aci d
-1

[

-1

-1

[

-1

-1

-1

-1

-1

-1

-1

odyl 4, 5- di oct adety - 2- napht¥ai ¢ aci d §wlodyl 4, 59%- trlnethyp 2- napht hoi ¢

cid 3-iodyl-4,5,6- #octadecyg42 napht hoyc acid - -
odyl -4,5, 6, 8 tetrgpethyl pht hoi ¢ i&gd
odyl -4, 5, 6, 8- tett oct yl ht hoi c a 3- |odyﬁqg nitro-2- Haphth0|c

.0

d 3-iodyl -5-chl or-B* 2- napht hed ¢ aci d 3-@odyl - 5- br enp- 2- napht koi ¢ aci d
odyl - 5- met hoxy- 2 @@phthOlcr@gld 3- |od ¢06-octade | oxy- 2- napht hoi ¢ acid
odyl - 5- hydr oxy- 2 napht hoi c“aci d 3-iodyl=-6, 7-di hydr oxy- 2- napht hoi ¢ acid
odyl - 5- sul f 0- 2- napht hoi ¢ acid 3-iodyl -6, 7-di sul fo-2-napht hoic acid

odyl - 5-[ 2- ( 2- net hoxyet hoxy) et hoxy4= @oaqﬂhaﬁ@é' c acid

odyl - 4, 5-di ni t o- 2- napht hoi ¢ aci d 3-i odyl -di chl or o- 2- napht hoic acid
odyl - 4, 5- di br onp- 2- napht hoi ¢ acid 3-i odyl 4 |odo 2-napht hoic acid

odyl - 4, 5- di i Thiesezlatageatipisbowdthat Biddedylbefzéiz-adidigrently entends the staphitfioi c

cid 3-iody gom oﬂ@i&é%ﬁé{a%?&fg@&@%\hﬁzﬁ%ﬁyl RiéntAftion. 3-1 ody!

4, 5- dlphenyl napht hot ¢ aci 4,5 6-trip 2-napht hoic acid
3-iodyl -5-acetyl -2-napht hoi ¢ acid 3-iodyl -5-o0ctadecanoyl - 2- napht hoi ¢ aci d
3-iodyl - 5-cycl ohexyl - 2- napht hoi ¢ aci d Example 2

510Uyl 1 oo e b g BB oSl s By PG o r a0 o
acid 1odosy1ben201c acid was determined.
Eight samples, labelled 2-1 to 2-8, were prepared by dissolving the appropriate

amount of 3-isothiazolone in deionized water or buffer solution in a 7 ml glass, screw
cap vial. Each of the samples 2-1 to 2-8 was split into two, one half for storage at 40° C
and the second half for storage at 55° C. To each of these split samples, the desired
amount of 2-iodosylbenzoic acid stabilizer was added. The samples were capped,
mixed, and stored at either 40° or 55° C in a Dry Bath. The 3-isothiazolone
concentration in all samples was 5%. Samples 2-1 and 2-2 were prepared with
deionized water. All other samples were prepared with buffer. The percentage of
stabilizer and the buffer pH used are shown below.
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Sample % Stabilizer Buffer pH
2-1* 0 -
2-2 04 -
2-3* 0

2-7* 0

"
&
*
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3-iodyl-5-trifluoronethyl-2-naphthoic acid
3-iodyl-5,6-ditrifluoronethyl-2-naphthoic acid
3-iodyl-5,6,7-trichloro-2-naphthoic a?h
3-iodyl-5-trifluoronethoxy-2-naphthoi C acid

24 [ 2-(3-carboxy-4-iodyl phenoxy)ethyl]triethyl anmmonium chl oride
N-octyl - 3-i odyl ﬁ;/e pHl 4bufferiwas pheparedby difsplvingda2tgaf/patassidm acid phthalate
phenoxyl') ejfy Etiffczhfﬂ‘i}ﬂ Hdbxﬁm PP JTbiizkd v lEr. Igubiabﬁ of g@gﬁﬁ%ﬂ%&u@ﬁé&ed to be

trans-2-io olc aclid -trans- ediojc acid
monosodi un§§§1 ?ﬂ‘@?%P@HaBQﬂ/Pﬁéﬁﬁq&: %@,lg a 21 g/L citric acid solution to

ci s-2-sul f 4653mil ofly Raargy /111sbaﬁmohuﬁte%o&x@aﬁi:@dSﬁmﬁﬂbEasvbbhldioa@edrémnosodl um

sa! tt ranéeén#%é%tﬁg;&e% z%lé O' C G guredrtgrl])e 5?9d %X lp}f-% bu:ﬁe?%«?a'sc

acid trans

2- [ N- met hypregager by adding-4i4sohef a 28 # gef W dliocbnobphospl‘@neegqlunpn ¢eRbadaxul f o ni
c acid 31.2 g/L mono sodium % uﬁhosx}zhate solunon and 500 ml of carbon dioxide free deionj

g ch; gemx{yg%](_ﬁﬁé OB%C on asmeasuf/ed & bexygéjt - ene) | am noet hanesu on|
2- [ N (4- hydr oxy The samplesiwveredinlalyzedat vatiods an@) cintsnThe Inesiﬂsufe‘ ted iacthe

2-[ N- (4- hy, X t am noet hanesul fonic acid
nonosodi unﬁé %xi/tﬁgé Be 1%fr{alq)%}%f}rferre a&nt he stabilizing conpounds have
a substituent group such as Cferr]-Clerr] alkoxy, Cerr]-Clerr] alkylthio,
CJerr]H CJerr]M SOerr]H OPJ err] Hagdroxy, sulfanoyl, am no, and

Cerr]-ferr] trialkylamonium Pref ed st abi rs_ar odosyl benzolic
acid; 2-iodosyl-1, 4-benzenedi car éeré?oa ea?4(%(l_‘

2-i odosyl - 1, 4- benzenedlﬁmRLQxyl i c1iMeek sodi @iNeeks ; ci3Weeksdosyl acrylic
acid; trans-2-iodosyl buta.2+ enedi oi cggaci d; 2- |3Qdosyl benzei c aci d,

2-1 odyI benzolic acid; 2- é{ dyl-1,4-b zenedi caiéjoxyl ic acld; 2-

i odyl -1, 4- benzenedi car bo % i ¢ nono Sodi um sal cis-3-i | acrylic acid;
trans-2- iodyl but-2-ened-8tc acid; éhd 2-iodyl®enzoi c aci-d. Sui t abl e
nonoval ent or dival ent n%hal cationgg i ncl ude, ghor exanplgg lithium sodium
potassium calciumand the |ike. The conpositions™of the invention
are useful as biocides a?n@'conprl sell3- j sot hi & ol one conpound, aqueous

sol vent, and an effectivegstabilizigygg anount gjp an unsatggated, cyclic

i odosyl or i odyl corrpougcd)?r,;uffl cie ‘#ﬁ to stabiljze the 3- isot hi azol one.
Preferred conpositions rise fromoO.5 to 90% by wei ght of one or nore 3-
i sot hi azol one conpounds,2-8nd nore #Alef er abl y R2dom 0.5 t0025% by wei ght, and
even nore preferably fromO0.5 to 14%Jy Preferred -
conpositions conprise fromO0.05 to 15%%y wel ght of stabilizer, and nore
preferably fromO0.1 to 10% by wei ght. The anobunt of stabilizer used depends
on the concentration of 3-isothiazol on@ablput 2 to 10% stabilizer is used

to stabili z¢€ 5. 1- % CMI Remaining after Storage at 55° C

Sample 1 Week 2 Weeks 3 Weeks
2-1* 0 - -
2-2 . 100 99 97
2-3+ . 0 - -
2-4 100 99 40
2-5* 0 - -
2-6 9 0 -
2-7* 0 - -
2-8 0 - -
*

= Comparative



25% 3-i sot hi azol one concentrates, and about 0.1 to 7% to stabilize 0.5-5%
3- isothiazolone dilute sol utions. Sol vents used to dissolve the
3-i sot hi azol one conpounds may be water,or a mxture of water and a water

O e Mot iS5 aeh il TR S
propyl ene gtqtb;dzpld\esm)ahbnﬁetﬁdy@stemmadlm bafferehenesl S!'he IdatdMaireershdw that
vvat erfal yc%ﬁ e BLHEF ﬂa@e?ﬁ}eﬁﬁr fheé%olu ns are more difficult t t9 sBablhze

§ e ONPoSITT GRS BrP T e v ary are-prepared 0y mxing the
3 i sot hi azol one conpound, stabili zer, and solvent in any order. The
term m crobicide includes bactericidesghiwpldgi des, and al gaeci des.
M crobi ci dal or |00|da i Vit |S|nfen§!a ihclyde hoth th
bt b1t on of o FQHE FRBPlesnDER hiR 3 cottainng ShiRRobiszalparin dejenizad
bacteria, fwatgr weasprepagedin 7 ml glasslitesw chp viwls & csdanipleidz2 drasiaddediaci des
are typi calg ys gl o&tﬁfdfi—n?ﬁgéﬂﬁénio?c 9885?8%?&5 Wﬁa@éaﬁﬁ%%ﬁfo! ve Dby

yeast or algae , are co ollng

wat er syst &g #Qse WW%@ Sample -%msaﬁﬂeé@@@@enamt PhE oil s,
| ubri cant s joddslylbér@bitsaciids §tabilizbk® givh 013% wagmmalsaﬁq:laaadwtaeaaae&hl I ed

i crobi o ngﬁﬁ;ﬂ@mﬂ@?&sﬁwﬁﬁgfﬁ%ﬁkﬁgm L PO (R bificer

m crobi ci dayas dsista 617 aquepusseftinm spit é¢ givesl0.8% solutiers Sainpla3-1 contained
conposi ti oRg sedbilidie. THé’?dlh?&Q whdré ci@p&i’ Miked ﬂﬂpﬁoré@é@sﬁ @Hi@@rg Batifl e

paper ;. textile: |eather asti Gs ar dboar d-. caul ki n% netics,
e.g. shanpSHRPles ReRe: eg at Vﬁ??%gmeaﬂﬂin’érpé F?Bﬁ"‘aeSH{’SI':'&‘e BeIsanage,
e.qg. di sh déCMgentammglmrshmdselowi eani ng pr oducts and the like.

Because i sot hi azol ones are so active as mcrobicides ang only | ow | evel s of
stabilizer are required to achieve stabilization, the ghount of stabilizer
in systens being treated willybe vapy |ow, and ARy fe it is not i kely
to interfere with other cg XS i n systensf|requifi ng Brotectlon or with
systens to which protected i i is known in
the art that the perfornay | S nced by conbi nati on
with one or nore ot hq_f nY'cr OFCi des.  Thuso,cot her™ known \mi cr obi ci des nmay be
conbi ned advant ageousl¥¥ " with the conposition of this inggntion. The
3-isothiazol one used in the {@hl ow ng exanpl es was¢gn approxi mate 3:1

m xture of CM and M. All percentages are by wei ght. Sanples were stored
at constant tenperature (either 40[err] or 55 err] C) in either Dry Baths
or an oven. The Dry Baths contained al um num bl ocks drilled to accept 7 m
sanpl e vials. Sanples were analyzed by FRLC-wi th UV detection after
preparation and at various ti e poi nts storage
Exanple 1 The oML : g

stability ofggnpRot hlpmecgneszlweg&ueoy % §ut '@Wé@é deg ed G yi ng
3-1isot hi azol og concentrations: bﬁ‘e%% TO#%
wer e prepared ﬁy di ssol i ng the approprl date am)unt" of 3-1saothi azol orre in
dei oni zed wat82*i n a 7 8 gl ass,- screw cap vial. Each - -

3-3 100 . 100 100 100 100 -

3-4 96 . 0 - - - -

= Comparative

These data show that 2-iodosylbenzoic acid and 2-iodosyl-1,4-
benzenedicarboxylic acid increased the stability of the 3-isothiazolones.

Example 4
Sample 3-4 from Example 3 was observed to form a precipitate on aging.

Formation of a precipitate may be disadvantageous in some cases. A way to overcome
precipitate formation was investigated.



sanple was split into twd, one half of each sanple for storage at 40 C and
the remaining half at 55[err] C. To each of these split sanples, the

desi red armount of o- iodosyl benzoic acsiod stabilizer (forrmula Il1) was
added. . ) 26 ]
[err] Six samplge laksled Atlatgdsé sontining 3% 3-sotbiagotones én dieidnizest i n

each of thevatanweRsprRparahmb glasy) scldVe cRp VRILE EalR s8mplteWas SPRER o FvE Sshe

and pl aced,i ath.. 2-1odosyl oi ¢, .acid has a te lubility. o
Shout o oobeltof emitsild o Be' Rt 460C AnBe rpmains naftaf 55 2C R sathud ana
t he sol uti rese samplésythe désired ammount of stablikizdrovascadded. Stabilizenl] wdsizsh i s t he

i ssol ves. odeBSEeAoft acd St g 456 2. Mo A SR ARB B I mbnd i,

1- 1* salt (formula; V. Sodium citrate was added to samples 4-5 and 4-6 to buffer the

é. 0 solution on the hcidic side. The particular sSta%ﬁiﬁér and amount in eaclPofthe samples
1- 5 are shown lﬁ}oyl The samples were then capped, mixed and stored at gitger 40° or 55°
10.0 C in a Dry Bath. The pH of the samples‘was thep-détermined. . 15.0

0 1-8 . 15.0 1.2

* = Conparative The sanples were analyzed at yarious tine points. Any

sanple that had | ess that 50% CM renai ni ng at,Pa given tine point was not

sangl e was not anal yzed at that
PerTtegt age of CM renmai ning, are

anal yzed further. "NA" indicates that
time point. The results, reported in
shown bel ow.

% CM Renaining after Storage at 40)R(r] 4 Anpl e 2 Days 7

Days 14 Days 35 Dayso.c A9 Day 1-1* 82

37 0 - 2 - 1-2 NA

NA NA 94 op O 1-3 96

84 71 29 - ©1-4 NA

NA NA 100 100 1- 5* 94

85 78 43 Tablé 6

Sample % Stabilizer] % Stabilizer I % Sodium Citrate Initial pH

4-1* 0 0 0 3.27
4-2* 0.5 0 0 3.32
4-3* 0 05 0 4.75
4-4* 0 1.0 0 524
4-5 0 0.5 0.5 6.68
46 0 1.0 0.3 6.52

* = Comparative

The samples were analyzed at various time points. "NA" indicates that the sample was
not analyzed at that time point. The results, reported in the percentage of CMI
remaining, are shown below.



1-6 NA NA NA 100 100
1-7* 88 81 74 29 -
1-8 « = NA NA 100 100
* = Conparative 31 27
Tabl e 2 % (Rabledrmai ni ng after Storage at
gi[g;r] C faggle %2 M2 Remaining after at 40° ﬁADayS

ys - N
95 95 Samplg;  3Weeks | 4fNeeks 6 Weeks 0
- - 4-1*1-4 27 NA 25 08 99
0 1- 5* 4% 64 0 1-6
NA 100 100 NA 0 NA I100 * 62
0 . 4-3* _ NA 1-8 NA NA61 100
0 - 4-4* NA NA * = Ggoparative
These data clearly show that 2-iodo benzoi c | d greatly. extends the
stability of 3-isothi azolg‘%es acros@y‘é_ br oad r%e of 3- ifsb(gt hi azol one
concentrati on. 4-6 NA*® NA  'Exanmp¥® 2 The

effect of pHon the stability of 3-i sgtdjﬁﬁégi.ﬁ%s in the presence of 2-
| odosyl benzoi ¢ acid was det erm ned. I ght sanples, labelled 2-1 to
2-8, were prepared by dissolving the appropriate anount of 3-isothiazol one

i n deionized water or buffer solution i Table8mnm glass, screw cap vial. Each
of the sanples 2-1 to 2-8 was spkj EnifRdnditth {oefapg58E0r age at
40[err] C and the gecond ha or, S [ y split
sanpl es, the desi r%éﬂggount diWeek oqos i c adiWeeksyhi | i 4¥eakss added.

The sanpl es were ca#{1&d, m xed,0 and stored at either.40[err] or. 55[err] C
in a Dry Bath. The g»ksothi az ne concertgation in | sanpl was 5%

Sanmpl es 2-1 and 2- Zg\%/ere prepgirogd wth d§|} ni zed vva}(zdr Al o?@gr sanpl es
were prepared with 3 fer. ThelO8er cent agd0@f st abi | 18&kr and t h& buffer pH

used are shown bel owg* 100 16@pl e 100 % Stygli | i zer

Buf fer pH = 1* 0 2-2
0.4 5 % 9. 3+ 9 g

4 46 2-4 100 B 4 99 400

2- 5% 0

*= Coﬁ1parative

Additionally, the samples that were stored at 40° C were examined visually at
the time the samples were initially prepared (0 weeks) and after 3 weeks storage for the
presence of a precipitate. These data are shown in Table 9.

Table 9
Appearance

Sample Initial 3 Weeks Storage
4-1* clear solution yellow solution
42* - crystals** crystals**
4-3* clear solution precipitate
4-4* " precipitate
4-5 " clear solution
4-6 " clear solution

*=Comparative ** = Undissolved stabilizer

While samples 4-2 to 4-6 are stable, only samples 4-5 and 4-6 remained
precipitate free. By controlling the pH as the samples age, the precipitate of the water



2-6 0.4 6 2-7*
0 8 2-8 0.4
8 s s 28 The pH 4 buffer was

prepared by dissolving 10.2 g of potasgai umacid ’pht halate in 1 L of carbon

_(Ij_ |h oxi aer lr3 tresoliehlo atidd Gomhla:}f)bc'ﬁh%g?#oiﬂe& D‘%s@l!lf i-gmnl /L@Q_ﬁstéﬁﬂiiz_ EP_e:ét@n@ 1.
ep . pared by addi ng of  a g citric aci

sol ution tg&égéoﬁ’?&bmrg. 29.4 g/L sodiumcitrate solution and 500 m of

carbon di oxi de free deionized water. The pH of the buffer was nmeasured to

be 5.99. The pH 8 butter was prepared By, fdfifg 474 m of a 28.4 g/L

di sodi hosph | di hosphat
Sol uti on and SOGNTRE SGRIES TAHRIcH SAIDE % CoRIaMnGATE SUSCIRIAEPIONeR ik Bpicpiseche
buf f er waswaeerswerecprepated iRt 7981 glass, screWnéaps oialy. Samipid 5-13id ¥@ SbiizeY ahd OUS
time point §Vas Z%n{}ﬁﬁ'glﬂé Sah{gi@ 55 ndinbd 785 %gghg%aggghg acid @ormlr;'lar‘gﬂ) s °©

shown bel o
% CM -Re na?@bﬂ’&%ﬁ?&?%ﬁ@r coysained 46 tsans-2-@odosylbut-2-enedioic acit (formula VIII) 45

\?/)‘lzeek stabili®ek The samplés WéLKghen c%p &d, mixed and sgof'ed at55°Cin anB@Ven The
100 sampl%% were anaylzed after 4 and %ays 'I’he res ts gye reported 'I'abiLe 10.
2-4 98 93 2- 5%
11 0 -0 2-6 99
100 _ 88 2- 7* 0
- . 2-8 0
* = Conparative Tabl e 4
% CM Remaining after Sto ageéé’[ 55[err] C l o Sanpl e 1
Week 2 \Weeks ‘5 1* 0
2-2 100 99\ Hgf \’ 2- 3*
0 - - OH 2- 4 OH 100
99 40 2- 5* 0 -
) 2-6 (vip 9 (va) 2-7*
0 - - 2-8 0
* = Conparative
i Table 10

7% CMI Remaining at 55° C
Sample 4 Days 11 Days

5-1* 50 2

52 106 95

53 100 95
= Comparative

The above data show that cis-3-iodosylacrylic acid and trans-2-iodosylbut-2-
enedioic acid are effective stabilizers for 3-isothiazolones.

Example 6
Two samples, labeled 6-1 and 6-2, containing 5% 3-isothiazolones in

deionized water were prepared in 7 ml glass, screw cap vials. Sample 6-1 had no
stabilizer and was a comparative. Sample 6-2 contained 1% 2-iodylbenzoic acid
(formula IX) as stabilizer. The samples were then capped, mixed and stored at 55° C in

an oven. The samples were anaylzed after 7 and 14 days. The results are reported Table
11



29 These data show that 2-iodosyl benzoic acid is a nore effective
stabilizer for 3- isothiazolones in unbuffered systens than in buffered
ones.« Thesdata further show that as the buffer increases in pH, the
solutions are nore difficult to stabilze.

Exanpl e 3 Four sanples, |abeled®-1 to 3-4, containing 5%
3-isot hi azol ones in deionized mate#KhQMe prepared in 7 m glass, screw cap
vials. To sanple 3-2 was added a suffidrenf amount of 4-iodosyl benzoic
acid (formula 1V) as stabilizer to give]O.3%by weight (conparative). To
Sanmpl e 3-3 was added a sufficient anpy S g odosyl benzoic acid as
stabilizer to give 0.3% by wei ght. To{ e 3-4 was added a sufficient
anount of 2-iodosyl -1, 4-benzenedi car ba acid (formula V) as stabilizer
was added as a 10% aqueous sodiumsalt Yo give a 0.3%solution. Sanple 3-1
contained no stabilizer. The sanples &ﬁge capped, m xed, and stored at
55[err] Cin a Dry Bath. The sanples S anal yzed at various tinme points.
The results, reported in the percentage of CM remining, are shown bel ow.
[err] ) Tabl e 5

% CM Remaining after Storage at 55[er r@é& Sampl e 1 Week 2 W\eeks
3 Weeks 4 \\eeks 5 Weeks 9 Weeks % &MFRemaining - 3- 2%
0 - - 51 7 Das 100 . 100
100 100 100 mp—G v 3 Hphys :

- - * = Conparative
These data show that 2-iodosyl Benzoi c aci@B and 2-irgfosyl -1, 4-

benzenedi carboxylic acid increased the stability of the 3-isothiazol ones.
Exanpl e 4 Sanple 3-4 from Exanple 3 was observed to forma
precipitate on aging. Formation of & =pkewvipsrative nay be di sadvantageous in
sone cases. A way to overcone precipitate formati on was i nvesti gated.

The above data show that 2-iodylbenzoic acid is an effective stabilizer for 3-
isothiazolones.

Example 7 - Comparative
Two samples, labeled 7-1 and 7-2, containing 5% 3-isothiazolones in dipropylene

glycol/water (1:1, v/v) were prepared in 7 ml glass, screw cap vials. To sample 7-2 was
added a sufficient amount of iodosylbenzene (formula X) as stabilizer to give a 0.3%
solution. Sample 7-1 contained no stabilizer. Both samples were split into two and one
of each stored at 40° C and the remaining one of each at 55° C.

IO

x)

The samples were analyzed after 1 week of storage. The results, reported in the
percentage of CMI remaining, are shown below.



30 Si x sanples, labeled 4-1 to 4-6, containing 5% 3-isothi azol ones
in deionized water were prepared in 7 m glass, screw cap vials. Each
sanple was split into two, one half of each sanple to be stored at 40[err]

C and the remaining half at 55[err] To each of these sanples, the
desired amount of stabilizer was adde%ab'igqgi lizer I was 2- iodosyl benzoic
acid. Stabilizer Il was 2-iodosyl-1,4- edi carboxylic nono sodium salt
(formula VI). Sodiumcitrate was added to sanples 4-5 and 4-6 to buffer the

solution on the acidic side. The parti oyl Realiainger and anount in each

of the sanples are sh el ow. e sanple re n_capped, nm xed and

stored at either 40[er%y£%P—955 me sanmpl es was
3

t hen determ ned. 7-1 0 [err]
Table 6 Sanpl e %,_%t abilizer | %St abilizer 11 0% SodiumCitrate
Initial pH 4-1* 0 0 0
3.27 4-2* 0.5 0 0

2- :;’g iﬁgse data show thag iodosylbenzene doeg ngt stabilize 3-isothiazo@>nes .

5.24 4-5 0 h 0.5 . 0.5

6. 68 4-6 0 1.0 0.3

6. 52 * = Conparative The sanples were

anal yzed at various tinme points. "NA" indicates that the sanple was not
anal yzed at that tinme point. The results, reported in the percentage of CM
remai ni ng, are shown bel ow. 31
Table 7 % CM Remaining after Storage at 40 C



Sampl e 3 Weeks 4 \Weeks 6 Weeks 4-1*

27 25 0 4- 2* NA

NA ., a 100 45-53* NA NA

61 . . 4-4* NA NA 100

4-5 What is claimed is: NA 100 4-6

NA NA 99 * =
Conpar ati v osjtion comprisi ter, microbicidally ®8VE 38sothiazolone

% CM Rerralg‘ni ngAa tné %t?)ra xé\pgtsm‘ .w.%e » FCTont SggBl e . .l Waqk .
Weeks comppuRd, and an gf[ggty,\ess tabilizing amountef unsaturated, gyclic iodosy! or jodyl
100 comPbund of formula I II 100 4- 3* 100
100 100 74 4- 4* 100 100
100 100 4-5 99 99 99
0 4-6 R 100 99 X—¥9 100

*= Conparative —tTonal |y, the sanpl es that ./stm)gd at 40 C
were exam ned visually at]jthe tiyne the s&w] es_uf e.iniyally prepared (O
weeks) and after 3 weeks tore;g'e for the preye a pNgcipitate. These
data are shown in Tab Y Table 9

Appear ance Sa# I ni / 3 Weeks Storage
4-1* clear solutiono), onYyellow %9 ' X 4- 2*
crystal s** crystal s** cl ear solution
precipitate 4- 4* " 10 precipitate
4-5 " cl ear sol utionR 4-6

cl ear solution I * = Conparative *(* = Undi ssol ved
stabilizer VWi | e san&)? es 4-2 to 4-6 are stabP&, only sanples 4-5 and

4- 6 remai nathepginci pitate free. By controlling the pH as the sanpl es age,

t he precipitateyqf t (O)- 32
i nsol ubl e aci de>((f OCrZEn(ngS 9(i::'aﬁ Beag&cop(féd. Al so hi gher anmounts of
stabilizer exte¥d @h&R%period of stability.

Exanpl e 5 R1 =H, Cl, Br, I, substituted or unsubstituted C1-C18 alkyl, substituted or

unsubstituted C2-C18 alkenyl, substituted or unsubstituted C4-Cg aryl, substituted or
unsubstituted C7-C10 aralkyl;

R2 = H, Cl, Br, ], substituted or unsubstituted C1-C1g alkyl, substituted or
unsubstituted C2-C1g alkenyl, substituted or unsubstituted C4-Cg aryl, substituted or
unsubstituted C7-C10 aralkyl, SO3H, CO2R4, C(O)NRSRS; '

R1 and R2 may by joined to form a substituted or unsubstituted 5 or 6
membered ring, optionally fused to another 5 or 6 membered aromatic ring;

R3 = H, C(O)R7, substituted or unsubstituted C1-C18 alkyl, substituted or
unsubstituted C2-C18 alkenyl, substituted or unsubstituted C4-Cg aryl, substituted or
unsubstituted C7-C1g aralkyl;

R4 = H, substituted or unsubstituted C1-C18 alkyl, substituted or unsubstituted
C2-C18 alkenyl, substituted or unsubstituted C4-Cg aryl, substituted or unsubstituted
C7-C10 aralkyl, (CHzCHz)p-OH, M;

RJ = H, substituted or unsubstituted C1-C1g alkyl, CH2CH2SO3H,
CH2CH2503M; : '

R6 = H, substituted or unsubstituted C1-C138 alkyl;

R7 = H, substituted or unsubstituted C1-C18 alkyl, substituted or unsubstituted
C2-C18 alkenyl, substituted or unsubstituted C4-Cg aryl, substituted or unsubstituted
C7-C10 aralkyl;

Ty



Thr ee sarrpl Be to 5-3, containing 5% 3-i sot hfazetenes LD
dei oni zed red in 7 m glass, screw cap jviTei%:: Sﬁﬁp,k
had ro stab a conparative. Sanple 5-2 co al nedn,

cis-3-i odosyl acryl i C acr d (formula VI3 as stabi I [ zer Z : ----..m
g?g;?: cheir 1%t rl@‘?"zk'logf’éﬂmhg?én&rﬁ é&é‘d F}Bh{j énéﬂﬁﬂé oﬁ@N rC) -
an oven. E@%m%mﬁ‘oé?{a@egé 2\&5 %’rscﬂ%%né zééﬁgﬁég g%ﬁé
reported TaohM, BPO3H; [er r]

Tabl e 10 CM Remaining at 55 C

Sanpl e 4 DaM a monovileBaor divalent metal catifh$ 51+ 50

2 = halogen; 5-2 100 95

5-3 10Gh=0,1;and 95 * =

Conmparative _ _3y1e above data show that cis-3-iodosylacrylic acid and

trans-2-i odosylpout1 - enedioic acid are effective stabilizers for

3-isot hi azol ones. - Exanple 6

-Cli'W_O sarrpld% tl ¥WHhBEsifiod adetidiigdo cféiﬂiﬁWHeP&n@%ﬂ%—is%ﬁﬁﬁ&cﬁéﬁé Q'l%?ectéﬂi from

eioni ze gred ap v

had no_ st Aol eSS tietenk et & Saipgelonets bl dfned i Buid °

2-i odyl bervzmer, acid (formula I X) as stabilizer. The sanples were then

capped, m xed and stored at 55 Cin an oven. The sanples were anayl zed

after 7 and 14 days. ,The resylts are rep rted Table 11.

33 ‘ 3. Composmon accor g to claim wherein pqn}i unsaturated, cyclic iodosyl or
iodyl compound is present in an amount greater than its solubility limit so that said

composition is incompletely dissolved.

4. Composition according to claim 1 wherein said iodosyl or iodyl compound is the
sole stabilizer for said 3-isothiazolone.

5. Composition according to claim 1 further including a water miscible organic
solvent.
6. Composition according to claim 1 wherein said 3-isothiazolone comprises about

0.5 to 90% by weight, said iodosyl or iodyl compound comprises 0.05 to 15% by weight,
and the balance to make 100% is water or a mixture of water and a water miscible
organic solvent.

7. Composition according to claim 1 wherein said iodosyl or iodyl compound is
selected from 2-iodosylbenzolic acid; 2-iodosyl-1,4-benzenedicarboxylic acid; 2-iodosyl-
1,4-benzenedicarboxylic mono sodium salt; cis-3-iodosylacrylic acid; trans-2-
iodosylbut-2-enedioic acid; 2-iodosylbenzoic acid; 2-iodylbenzolic acid; 2-iodyl-1,4-
benzenedicarboxylic acid; 2-iodyl-1,4-benzenedicarboxylic mono sodium salt; cis-3-
iodylacrylic acid; trans-2-iodylbut-2-enedioic acid; and 2-iodylbenzoic acid.

8. Method of stabilizing a microbicidally active 3-isothiazolone in a water solution

comprising introducing an effective stabilizing amount of unsaturated, cyclic iodosyl or
iodyl compound of formula I and II

L



Tabl e 11 % CM Renai ni ng

Sanmpl e 7 Days 14 Days 6- 1* 2
6-2 -~ 7 = 103 102 * =
Conmparative The above dat a shga/ that 2-iodyl benzoic acid is an

r 3-

effective stabilizer &
Exanpl e 7- Conparative
5% 3-i sot hi azol ones in di
7 m glass, screw cap vi
|odosylbenzene (formul, )

7-1 contained no stalf li zer // Rot h sanpl es wej

ot hi azol ones. X—Y
ITwo sanpl es, : and, ©om, containi ng
I)ropy gne gl ycoKRs L VIV)/vvere prepared in
S. sanple 7-2 W 2 s fficient anmount of
stabilizer to ¢ive a ). 3% sof ution. Sanple

intg/two and one of

each stored at 40[err] C a@gl renmai ni pg ®t 55[err] C
[err] The sanpl es were anal y ed aft 1 week of storage. The
results, reported in the percentage of CM I’EITB.I]I’]I ng, are shown bel ow.
34 Tabl e 12 R
% CM Remai ni ng (I)Sanpl e . 1 Week %40[err] C 1 Week at
55[err] C -1 3 0
7-2 wherein: 0 These data show t hat
| odosyl benzene ﬁoﬁdi%oftéﬁberz&fﬁdéﬁl hi azol ones.
Y =0, NR3;

R1 =H, Cl, Br, I, substituted or unsubstituted C1-C18 alkyl, substituted or
unsubstituted C2-C18 alkenyl, substituted or unsubstituted C4-Cg aryl, substituted or
unsubstituted C7-C10 aralkyl;

R2 =H, Cl, Br, I, substituted or unsubstituted C1-C18 alkyl, substituted or
unsubstituted C2-C18 alkenyl, substituted or unsubstituted C4-Cg aryl, substituted or
unsubstituted C7-C10 aralkyl, SO3H, CO2R4, C(O)NRSRS;

R! and R2 may by joined to form a substituted or unsubstituted 5 or 6
membered ring, optionally fused to another 5 or 6 membered aromatic ring;

R3 =H, C(O)R7, substituted or unsubstituted C1-C18 alkyl, substituted or
unsubstituted C2-C18 alkenyl, substituted or unsubstituted C4;C6 aryl, substituted or
unsubstituted C7-C10 aralkyl;

R4 = H, substituted or unsubstituted C1-C18 alkyl, substituted or unsubséimted
C2-C18 alkenyl, substituted or unsubstituted C4-Cg aryl, substituted or unsubstituted
C7-C1¢ aralkyl, (CHzCHz)p-OH, M;

RS =H, substituted or unsubstituted C1-C18 alkyl, CH2CH2SO3H,
CH2CH2503M;

RS = H, substituted or unsubstituted C1-C18 alkyl;

R7 = H, substituted or unsubstituted C1-C18 alkyl, substituted or unsubstituted
C2-C18 alkenyl, substituted or unsubstituted C4-Cg aryl, substituted or unsubstituted
C7-C10 aralkyl;

R8, R%, R10 are independently selected from the group consisting of CN, OH,
C1-C4 alkyl, C1-C4 alkoxy, Cl, Br, F, NO2, SO3H, SO3M, OCH2CHaN+Ré3 X--, CO2H,
CO2M, OPO3H;

M = a monovalent or divalent metal cation;

X = halogen;

n=0,1;and

p=1-30.

] DR 0



35 What -is clained is: 1. A conposition conprising water, mcrobicidally
active 3-isothiazol one conpound, and an effective stabilizing anmount of
unsat ursat €d, cyclic iodosyl or iodyl corrpolund of formula | and Il -~

[err] wher ei n: X = rr], OPdJerr]H CHerr]C(O;
Y =0 NRerr]; Rlerr] = H C1, substltuted or unsubstituted
Cerr]-Cerr] alkyl, substituted or unsubstltuted Cerr]-Cerr] alkenyl,
substituted or unsBABILIZAIIOBI OBAQUEQUS BHISOTHEAZODONE STOIUTIONSd
Cerr]-Cerr] aralkyl; Rlerr] = H derr], Br, I, substituted or
unsubstituted Cerr]-Cerr] alkyl, substituted or unsubstltut ed
Clerr]-Clerr] @H{H“‘ S?'FM'BWUMMWMM@MMM
subst i t ut ed omndlaﬂleb&htibrut:ﬁtm Eﬁoﬁt&!ﬂ&nﬁﬁéﬂté’d{'cycml'ﬂri 1 com
qurr]R[err]bf?&? R[err] Rlerr] and Rlerr] may by10|ne to
forma substitu or unsubstltut ed 5 or 6 nenbered ring, optionally fused
to another 5 or 6 nenber ‘Y.'Q:E H, C(O)R[err]

substituted or unsubstituté

tic ring;

: \‘r]-C[err] al kyl ,
[ kenwy , subst

unsubstituted (Jerr]-Clerr] unsyb uted C4- C6
aryl, substituted or unsubsiQtutgd Clerr]-Cfer Y1\ Rerr] =
H, substituted or unsub uteglCerr]-Clerr] § subst i ¥uted or

hsubsfi t ut ed
Serr]-&err] aral kyl,

unsubstituted err]-Cerr] al \ , Substitu g\
Cerr]-Clerr] aryl, substitut®s oPHunsubst g¥0t ec

(CHerr]CHerr]-OH M Rlerr] = H, substitgted or unsubstituted
Cerr]-Clerr] alkyl, CHerr]CHerr]SOerr]H CH-epe{CH err]SOerr]M
Rlerr] = H, substituted or unsubstit uted: Cerr]- a‘err] al kyl ; Rl err]
= H, substltut ed or unsubstit@®ed err]-Cerr] al kyflf) substituted or
unsubstltute -CJerr] alkenyl, substituted or unsubstituted

err err] ar titut tituted err err] aral kyl;
d 1-d ] yX ﬁgig&&%&wi d 1-d ] y

Y=0,NR3;

Rl =H, Cl, Br, I, substituted or unsubstituted C1-C18 alkyl, substituted or
unsubstituted C2-Cj3g alkenyl, substxtuted or unsubstituted C4-Cg aryl, substituted or
unsubstituted C7-C10 araikyl;

_ RZ-I'LQ,BI,LsubsﬂtntedorunsubsﬁtutedCrCmalkyLsubsﬁmhedor
" unsubsﬁtuted C2-C18.alkenzl,mbshmwd or mtbshmtedQ'CélfYLsubsnmndor :
unsubstituted C7-C10 aralkyl, SO3H, COzR4, COINRSRS;, -

R1 and R2 may by joined to form a substituted or unsubstituted Sor 6 -
membered ring, optionally fused to another 5 or 6 membered aromaticring; -

. R3=H,C(O)R7, substituted or unsubstituted C1-C18 alkyl, substituted or -
unsubstituted C2-C1g alkenyl, substituted or unsubstituted C4-Cg aryl, substituted or
unsubstituted C7-C10 aralkyl;

R4 = H, substituted or unsubstituted C1-C18 alky}, substituted or unsubstituted
C2-C18 alkeny}, substituted or unsubstituted C4-Cg aryl, substituted or unsubstituted
C7-C10 aralkyl, (CHzCH2)p-OH, M;

RS =H, substituted or unsubstituted C1-C18 alkyl, CH2CH2SO3H,
CH2CH2503M;

RS = H, substituted or unsubstituted C1-C1g alkyl;

R7 = H, substituted or unsubstituted C1-C18 alkyl, substituted or unsubstituted
C2-C18 alkenyl, subsntuted or unsubstituted C4-Cé aryl, substituted or unsubstituted
C7-C10 aralkyl: ‘ .

R8, R, R10 are independently selected from the group consisting of CN, OH,
C1-C4 alkyl, C1-C4 alkoxy, Cl, Br, F, NO2, SO3H, SO3M, OCH2CH2N*R63 X—, CO2H,
CO2M, OPO3H;
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Rlerr], Rerr], Rerr] are independently selected fromthe group consisting
of CN, OH, (err]-Cerr] alkyl, Cerr]-Cerr] alkoxy, d, Br, F, NJerr],
SJerr]H SJerr]M G:I—I[err]Cl—I[err]N[er(rjﬂR[err] X-, CJerr]H CJerr]M
OoPgerr]H, M = a nonoval ent or divalent netal cation; X =
hal ogen; n =0, 1, and p = 1-30. 2. Conposi tion
according to cl Mmalmohovalent crdivalént metdlication;one is selected from M,

CcM, O, and m ereof, said 3-iso thiazolone(s) being dissolved in
said water. gyméowrfposi tion according to claim1 wherein said
unsat ur at ed, cyﬁlﬂ%lﬁéﬂésyl or iodyl conpound is present in an anpunt

greater than itg5pB0Didré dscidséd.t A0 didtidsed abéimetidp of biabiikingai Nnconpl etel y

di ssol ved. 4, Conposition according to claim1l wherein said iodosyl or
i odyl conpomicrobizidally activec3-dsathiazolone if arwstar dolitios compaisingoingroducing an

Conposi tion i ifiﬁnEl i f jqn i Gbdyll &éth @dﬁd
organic sof@gﬁ‘?{.’gﬁ% Cﬁﬁn%ghfi%aggé%d%%k%g%ﬂwl v%perel sai':(’jf
3-i sot hi azofsmulabasd Bses about 0.5 to 90% by wei ght, said iodosyl or

i odyl conpound conprises 0.05 to 15% by weight, and the bal ance to nmake

100%is water or a m xture of water and a water m scible organic solvent.

7. Conposi tion according to claima1 wherein said iodosyl or iodyl
conmpound is selected from 2-i odosyl benzolic acid;
2-iodosyl -1, 4- benzenedi car boxylic acid; 2-iodosyl- 1,4-benzenedi carboxylic

nono sodiumsalt; cis-3-iodosylacrylic acid; trans-2-
i odosyl but - 2- enedi oi ¢ aci d; 2-iodosyl benzoic acid; 2-iodyl benzolic acd,
2-iodyl-1,4- benzenedi carboxylic acid; 2-iodyl-1, 4-benzenedi carboxylic

nono sodiumsalt; cis-3- iodylacrylic acid; trans-2-iodyl but-2-enedioic
acid; and 2-iodyl benzoic acid. 8. Conposition according to claim?7
wherein said iodosyl or iodyl compound is 2- iodosylbenzoic acid and said
3-isothiazol one is 5-chloro-2-nethyl -4-isothiazol i n-3-one. 9. Met hod

of stabilizing a mcrobicidally active 3-isothiazolone in a water solution
conprising introducing an effective stabilizing amount of unsaturated,
cyclic iodosyl or iodyl conmpound of forrmula I and I



37 . [err] wher ei n: X=coO,
SA.err], OPJerr]H CHerr]C(O; Y=0 NRerr]; Rlerr] = H,
Cl, . Br, |, substituted or unsubstituted Cerr] 3 & |, stit t or
unsubst.i t ut ed C[err] Clerr] al kenyl, substrtutSl"rEg;[si{p["#n %tﬂ fﬁ?g@ il 1
Cerr]-Cerr] a substrtuted or uﬁ’éubstrtuted Jerr]- err] ara

Rlerr] = H ClL R%R9 R10 aredndppendedtly selected fzam tthe grpug] eansistiagef z@éyl
substi t ut goy-gy WPQ%I&{ atkegy, 1By, F; NGB, 5D3#, IseysL, oeatzsmzmm@b Xt, CO2H,
unsubsti t cdeCbz;qéh[ err] aryI substituted or unsubstituted

Jerr]-Cd o SOerr]H CJerr]Rerr], C(ONRerr]Rerr];

Rlerr] and R[erM]= ampnbyalent oredivhlent nremlzadodyst i t ut ed or unsubstituted 5 or
6 menbered rin Qfd Hally fused to another 5 or 6 nenbered aromatic ring;
Rlerr] = H rg% substituted or unsubstituted CJerr]-Cerr] alkyl,
substituted or ym 4J]b§f1Flt uted C2-C18 al kenyl, substituted or unsubstitut ed
C4-Co6 aryl, su 30t ed or unsubstituted C[err]-C[err] ar al kyl ;

Rerr] = H, stituted or unsubstituted Cferr]-Clerr] al kyl, substituted
or unsubstrtut ed (Jerr]-Cferr] alkenyl, substituted or unsubstituted
Cerr]-C &r] &opposititrsaccording to claim3whereinisaid 3eisethidzoltfreris pelectedl kxom
(CH err] CigeoN), ©1Ckhd Mxxtures thereoRsald 3-iso tﬁazél%?@(sb f&h?%x%l‘}éﬁsiﬂgﬁfd tuted
Clerr]-Jerr] alkyl, CHerr[CHerr]SQerr] err err]SOerr]

Rlerr] = M3%ubstituted or unsubstituted Cerr]-Jerr] alkyl: Rlerr]
= H, substituted or unsubstituted C[érr]-Cferr] alkyl, substituted or

unsubsti t gt ed go?r{ﬁc]stt%) écl)rcﬁhg‘wmlaxlﬁzﬁﬁ%r'e%&’%ﬁ%u%% t'de%H g T' IO%SH(OI' .

derr]- C[oéHl stitute

Rlerr], ]C°“%/ﬂ° jis wnd1s presentinancamenRy greater ancis sqlubilitn a&%gr sting
of CN, G—l;:oxﬁpesuﬂ]on@f grcompetelyt disdleed.] - C[ err] al koxy, d, Br F NOJ err],

S err]H, SCIerr]M OCH err]CH err] N+Rlerr] X--, CJerr]H, CCIerr]M

oPd err]H =, a nonoyval ent. or dival ent netal catian; =

hal ogen: 4. Copppostponlaccawdng toc atmg, whereinsaid iodosyl or iodyl compound i xs the

sole stabilizer for said 3-isothiazolone.

5. Composition according to claifn.t further including a water miscible organic
solvent.
6. Composition according to claim 1 wherein said 3-isothiazolone comprises about

0.5 to 90% by weight, said iodosy! or iodyl compound comprises 0.05 to 15% by weight,
and the balance to make 100% is water or a mixture of water and a water miscible
organic solvent.

7. Composition according to claim 1 wherein said iodosyl or iodyl compound is
selected from 2-iodosylbenzolic acid; 2-iodosyl-1,4-benzenedicarboxylic acid; 2-iodosyl-
1,4-benzenedicarboxylic mono sodium salt; cis-3-iodosylacrylic acid; trans-2-
iodosylbut-2-enedioic acid; 2-iodosylbenzoic acid; 2-iodylbenzolic acid; 2-iodyl-1,4-
benzenedicarboxylic acid; 2-iodyl-1,4-benzenedicarboxylic mono sodium salt; cis-3-
iodylacrylic acid; trans-2-iodylbut-2-enedioic acid; and 2-iodylbenzoic acid.

8. Composition according to claim 7 wherein said iodosyl or iodyl compound is 2-
iodosylbenzoic acid and said 3-isothiazolone is 5-chloro-2-methyl-4-isothiazolin-3-one.

9. Method of stabilizing a microbicidally active 3-isothiazolone in a water solution

comprising introducing an effective stabilizing amount of unsaturated, cyclic iodosy! or iodyl

compound of formula [ and II
S : : This i3 the replacement sheet
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