WO 01/ 17345 PCT/ EPOO/ 08328 | Bi odegradabl e Solutions of Biologically
Active Conmpounds 5 Field of the Invention The invention relates to
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active organi c conpounds, in particular, herbicides and safeners,

I nsecticides, fungicides, acaricides, nematicides, pheronones and “
repellents, and 10 nore particularly, insecticidal active substances.
Background of the Invention Fornul ati ons of herbicidal, fungicidal or

i nsecticidal active substances typically 15 enploy adjuvants, such as

sol vents, BilebrddablesS st ExdogibalyActiaTdnipdtingsi |1 ca, in particul ar
surface-active substances. These Torrnul ati ons enable the preparations to

wet substrates well and/or allow easy dispersion in water when they are
used. £n Ry &am% 1NentiBs Water-di spersible granules, adjuvants allow rapid
disintegration arter 1ntroduction into water. 20 There are processing and
application problens associated with the preparation of fornulated

bi 0-acti veLg0 ds cially th havi ng.a re i vel,y i ng

poi nt ot ' SOBETRAHTRTIeiTEL Frtutons: SaRfarifibhloBodSRb; KRy em el o usea
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ig oiling. enzenes and xylenes, |- or 2-net napht hal ene,
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wat er - 10 Mired phdicaiahy,sRéeetisidanstive dubstahsede paraffin oils, vegetable oils,
alicyclic conpounds, al kanols, such as cycl ohexanol and isooctyl alcohol,

et hers, ketones, such as cycl ohexanone, 30 4-nethyl cycl ohexanone and

i sophor onepagiffo@id &the IfventioRs ethyl benzoate and tri-n-butyl phosphate.
Many of these solvents have a | ow flash point tenperature and are

bl oaccunul ati ve, presenting hazards and toxicity problens. WO 01117345
PCT/ EPOO Oggefiilations of herbicidal, fungicidal or insecticidal active substances typically

15  employ adjuvants, such as solvents, inert fillers, such as chalk, kaolin or silica, in
particular surface-active substances. These formulations enable the preparations
to wet substrates well and/or allow easy dispersion in water when they are used.
In the case of the water-dispersible granuieé, adjuvants allow rapid disintegration
after introduction into water.

20
There are processing and application problems associated with the preparation of
formulated bio-active compounds, especially those having a relatively low melting
point of 100°C and below. The prior art suggests a variety of solvents used in
conjunction with these substances. Suitable suggested solvents are the high-

25 boiling alkylbenzenes and xylenes, 1- or 2-methylnaphthalene,
dimethylnaphthalenes, and other polynuclear aromatic compounds. Other water-
immiscible solvents suggested include paraffin oils, vegetable oils, alicyclic
compounds, alkanols, such as cyclohexanol and isooctyl alcohol, ethers, ketones,
such as cyclohexanone,

30 4-methylcyclohexanone and isophorone, and esters, such as ethyl benzoate and
tri-n-butyl phosphate. Many of these solvents have a low flash point temperature
and are bioaccumulative, presenting hazards and toxicity problems.



2 Surprisingly, a class of organic solvent has been found to be highly
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bi o-active 20 conpounds characterized as having low volatility, high flash
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Det ai | ed De\iw%ﬁgmfg%o %@“%T@M ed Enbodi ments Broadly, the blo-actives
in solution, dispersion, emulsion or adsorption onto solids, together with

acetal s accaqrdin res i nvention are active organic co ounds,
in particula he 'ﬂg?’ﬁpﬂltg%fgpoéﬁ@?éiﬁ? io,Rip=active preparatiogr, &S SOigNs,ise w
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can be supplied in the f uid or _saolid fornul ati ons cont ai ni ng
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15 An further object of the present invention is to provide oil-in-water (O/W)
emulsions of bio-active compounds and acetal in the oil phase, in stable colloidal
dispersion in water,

Another object of the present invention is to provide formulated bic-active
20 compounds characterized as having low volatility, high flash point and which are
toxicologically safe.



I nsecticides, fungicides, acaricides, nematicides, pheronones and

repel | ent syddin7Rgrticul ar bl o-active substances, incl udgcrmpgonsazs
gl uf osi nat e-anmoni um gl yphosate, bi g aphos; active subst ancess"fzrom t he

phenoxy series, such as CWPP, MCPA, 15 2,4-D, active substances fromthe
phenoxyphenoxy series, such as diclofopnethyl, or the heteroaryl oxyphenoxy:.
seri es, sucBetaled Baswripbon pf thelRreferreddzrokegimepisP- et hyl ; active substances
fromthe urea series, such as isoproturon,. diuron, |inuron, nonolinuron
and chlortoluron, active substances fromthe series conprising the

sul f onyl ur eBadlythe bic-activied drs sblition dispersidrg remudsion DP2d4drBitdh) ont8@olids,

t hi amet ur on-_net hyl .. ( DPX- M6316 tsul furop-nethyl (DPX-T6376),

pr m sul 1 BREHEY Wi 2Ela R mceoiner e preseRf pUSRhart ACtie FEANE: he ser es
conpri sis1g ¢dmpdundszinipasticukid Herbigide ad isaferefs, Mseetdioss, fawitides, subst ances
fromthe series conprising the imdazolinones, such as | mzapyr,

| mazaqui n, ﬁﬂf\gﬁﬁd%at' - PRERIOMORES aRe FoPelighl§- di pheny! et her deri vati ves,
for exanple Acifluorfen, 25 Fluoroglycofen, Lactofen and Bifenox,

di cotyl ene herbicides, for exanple |oxynil, Bronoxynil, Dicanba,
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 per) Ep- 007 Otk abEA 1o e fvontot, pretefabl IR dehtidde il safoners,
active subshseuticides fongitides,searicides,ovgmaticideg, plierompoesand fepellentsipl e _
T et S BARICAEHR, foshedE oy Ao BRSO !
di t hi ocar basialbpisos; autie substdncedfrodi theiphenoxy\serieszich deMPR MCOPALazol es,
br ocym Bonc 4 GEMR Sivetarioen ERTCBIABSURPBRRLT S, SRVAR . oy moxan |
Fol pet, copjiclofopmethyl, or the heteroaryloxyphenoxy series, such as fenoxaprop-ethyl,
fenoxaprop-P-ethyl; active substances from the urea series, such as isoproturon,
diuron, linuron, monolinuron and chlortoluron, active substances from the series
comprising the sulfonylureas, such as amidosulfuron, tribenuron (DPX-L5300),
20 thiameturon-methyl (DPX-M6316), metsulfuron-methyl (DPX-T6376),
primisulfuron-methyl and nicosulfuron; active substances from the series
comprising the triazines, such as atrazine or simazine, active substances from the
series comprising the imidazolinones, such as Imazapyr, Imazaquin, Imazethapyr
and Imazamethabenz, and diphenyt ether derivatives, for example Acifluorfen,
25 Fluoroglycofen, Lactofen and Bifenox, dicotylene herbicides, for example loxyni,
Bromoxynil, Dicamba, Diflufenican, Fluroxypyr, Phenmedipham, Desmedipham,
Bentazone, Metamitron, Metribuzin, Chloridazon, Ethofumesate or the active
substance Trifluralin; and safenets, such as, for example, the compounds
described in EP-A-86750,
30 EP-A-94349, EP-A-191736, EP-A-346620, EP-A-333131, EP-A-269806,
EP-A-159290, DE-A-2546845, PCT/EP-90/02020 and PCT/EP-90/01966;
fungicidal active substances, such as, for example, active substances from the
series comprising the azoles, for exampie Triadimefon, Cyproconazole,
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Specific examples of pesticidal substances used in conjunction with the acetal
solvent according to the invention are particulary those with melting points below
about 100° C., and there may be mentioned by way of examples, Phosalone, The
Aclonifenoxadiazon mixture, Aclonifen-Linuron, Aclonifen-Bifenox, Bifenox,
Acephate, Aclonifen, Alachlor, Aldicarb, Amethryn, Aminocarb, Amitraz,
Azamethiphos, Azinphos-Ethyl, Azinphos-Methyl, Aziprotryne, Benolaxyi,
Benfluralin, Bensulide, Bensultap, Benzoximate, Benzoylprop-Ethyl, Bifenthrin,
Binopacryl, Bromophos, Bromo-Propylate, Bromoxynil Esters, Bupirimate,
Buthiobate, Butocarboxim, Carboxin, Chlorbufam, Chiordimeform, Chlorfenson,
Chiormephos, Chlorobenzilate, Fluorochloridone, Chloropropylate, Chlorphoxim,
Chlorpropham, Chlorpyrifos, Chiorpyrifos-Methyl, Cloethocarb, Cyanophos,
Cycloate, Cycloxydim, Cyfluthrin, Demethon-S-Methyl, Desmetryn, Dialifos,
Diazinon, Diclofop, Dicofol, Diethatyl, Dimethachlor, Dimethomethryn, Dimethoate,
Dinobuton, Dinoseb, Dioxabenzofos, DNOC (2-Methyl-4,8-Dinitrophenol), EPN
(O-Ethyl O-(4-Nitropheny!)-Phenylphosphonothioate), Etaconazole, Ethalfluralin,
Ethiofencarb, Ethofumesate, Famphur, Fenamiphos, Fenitropan, Fenobucarb,
Fenothiocarb, Fenoxaprop, Fenoxycarb, Fenpropathrin, Fenson, Flanuprop,
Fluchloralin, Fluorodifen, Fluoroglycofen, Flurecol, Fluroxyupyr, Formothion,



S Furolaxyl, Furnecyclox, Hal oxyfop, Heptenophos, Hymexazol, |odofenphos,
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and their optical isaqners; 4- chl or 0- 2- net hyl phenox’ag acet ic acid
esters; jnalphos, Qwai?feszﬁwaghﬂah mgmet%ﬁme&w‘acwx%aﬁ
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optical isoners, 25 In the formulation of I C pest|C|daI conmpound

as aqueous Wichiesion: Tadighane, Trigumizeles Tpfierghn aﬁﬂdoiﬂy‘céﬁbd in cases where high
nmel ting acetals are enployed, co- solvent or diluent may be included

t herewi t h, especi al IJ/ if the selected acetal solvent has parti al

sol ubi | i ty Qthenpesticideswithi melting peintsokelow 10AC.prhickeean advantagesusly behe term
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ot her sol vent
15  phenoxyalkanoic acids. These include for example:

2,4-D: (2,4-dichlorophenoxy) acetic acid esters;
2,4-DB: 4-(2,4-dichlorophenoxy) butyric acid estérs;
2,4-DB: 2-(2,4-dichlorophenoxy) propionic acid esters and their optical
isomers; ' _
20 MCPA: (4-chloro-2-methylphenoxy) acetic acid esters;
MCPB: - 4-(4-chloro-2-methylphenoxy) butyric acid esters; or
Mecoprop: 2-(4-chioro-2-methylphenoxy) propionic acid esters and their optical
isomers.

25 In the formulation of lipophilic pesticidal compound as aqueous preparations or .
organic preparations, and in cases where high melting acetals are employed, co-
solvent or diluent may be included therewith, especially if the selected acetal
solvent has partial solubility in water. Within the scope of the present invention,
the term '

30 “"co-solvent", means a solvent other than acetal and may be a single other solvent
or a mixture of several solvents other than acetal in combination with the acetal.
Organic co-solvent usually is not needed, and if present , is used in a weight ratio
of solvent(s):acetal of 1:10 to 10:1, or whatever amount of solvent to be used



or a mxture of several solvents other than acetal in conbination with the

acetal. O i -solvent usually is not needed, and if present, is used
in a wei ght%&”ﬁgigof sol vent (s):acetag of 1:10 to 10:1, RSTERRYNSERr anount

of solvent to be used WD 01117345 6 PCT/ EPOOI 08328 which suitably
cboperates with the acetal to forma solution of |ipophilic pesticidal

subst ance, aRHichalidbly 6sbperatb XitR HiPabetal 30 fHrla SEILIRMIGE libbFﬁﬁc péstigidal s used
in the present invention are conventionally nade by the elimnation 5 of

wat er from astbstansayand patdtion indhe arganieEndlifgaueRISINESBY dr oxy gr oup-
cont ai ni ng conpound, esp. an al dehyde and al cohol, under acidic conditions.
Acetal s from nonoal dehyde and a single nono-al cohol have the general
structure oRcgtals usedirthe present Rventki ar sorvegtionalyonadsby thecalibtiratioor

unbr anchegd, r e ' ' 1,G.

Prefer able€, MEQ{%&%{#@%# @},p %B?agﬂﬂg'%'w%dyg@ﬁ@é%}‘%‘hat I C

g][ oups. The am'Miaiflg cﬁmlpobad,msﬂeh ?]!ﬂ aﬁmﬁie"md ld:ml,iundarlatidicdohdiMS.i c amﬁunt
of one ore re al.cohol s wit e al de e or i no ratio egter than
75 ot of ot onRBtaR og Rongaliehisleingta Sialk mong-aleshel haYs fregtgpal s

al cohol : al de e. A single alcohol and al dehyde can be used, or a m xture
of different alcohols with a single aldehyde, or mxture of aldehydes with
a single alcohol, or a mxture of Fth h,odT ferent al cohol s and different

al dehydes be used. Acetals used herej@ may ha(lp a total of 3 to 50 carbon
atons, but nore practically from5HOo 3 carbon atoms. 20 Preferred acetais

have a boiling point of from 100C to 300C. Acetals and raw materials for
their prHparation are disclosed in U S. Pat. Nos. 2,796,423, 2,842,499,

d 3,563, 8 i ch h by, i b f [nclyded in th
et i ni 1 on ofhe Rares A o hianyhed Srlrerihd ot rin e fnd s " 1"
(di al dehy desdliphatipercirohayic.Hefpatii\R BRIC:2CH,li3Ratp rops priferaly (-G, dehy des

h I |, tart i d dial dehyd di al d | ei
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amount of one ore more alcohols with the aldehyde or in a mole ratio greater than

15 stoichiomretric 2:1, e.g. 2.5 or even 3:1 to 5:1 moles of alcohol:aldehyde. A single
alcohol and aldehyde can be used, or a mixture of different alcohols with a single
aldehyde, or mixture of aldehydes with a single alcohol, or a mixture of both
different alcohols and different aldehydes be used. Acetals used herein may have
a total of 3 to 50 carbon atoms, but more practically from 5 to 30 carbon atoms.

20  Preferred acetals have a boiling point of from 100°C to 300°C. Acetals and raw
materials for their preparation are disclosed in U.S. Pat. Nos. 2,796,423,

2,842,499, and 3,563,893 which are hereby incorporated by reference.

Included in the definition of the term "aldehyde™ herein are divalent aldehydes

25 (dialdehydes), especially those having 2 to 10 carbon atoms. Dialdehydes such as
glyoxal, tartaric acid dialdehyde, succinic dialdehyde, maleic acid dialdehyde and
fumaric acid dialdehyde are particularly suitable for preparing the acetals used
according to the invention. Acetal derived from glyoxal and alcohot has the
general structure;

R'—O O—R
<
30 R—O Oo—R



fumari c acid dial dehyde are particularly suitable for preparing the acetais
used acco, ?? g E‘g the invention. Acetal derived fromglyoxal and al cohol
has the P%tructure: R-OOR 730 R-00 --R WOPEHERARgs

PCT/ EPOO 08328 Wherein R has the neaning ascri bed above. Al cohol neans
nono- or pol y-hydroxy conpounds. Thus, alcohol can be nonohydric or

pol yhydri c Whetein RDhastiegneanhsy asaribedlabevarl ami ne, an al koxylated 5 (EO and
or PO al cohol, or carboxylated, acylated, or etherified- nono or -polyols,
and each R |ndependently of one another can contain froml to 24 carbon

gt oms gr eAlesiad! inyeahstraodc2 W@bwzwdﬁmrwmmnﬁummﬁmle@homaﬁ ustitut gd Wi L hd'
or - cont al nlin O can ave re rancne
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cyclic g bidor Pmiarbehal bmé)syna%d %c?ﬁ't‘éd Sretﬁéafﬁ&-eﬁomoﬂaaws di - and

trihydric alcohols aré nethyl - , but yI - batyi -,
sec- butyl -, and-¢aghdR'dngensndpatlyeof O@Bﬁ@ﬂmrcantcanmfmmdltom atgmsi - |
octyl -, g&&kﬁ?éﬁiguﬁﬁ%g?n%{nﬂg%ﬂub ﬁhfe@rwlsHb%tgu@QW& ddg}ﬁ opstew of the

nyriad non FIe oal o
t et r ahydr ofunntammg gmumhélcphdycanhexaﬁbgroupgmalae@bmhed oyunhranchedol , 2 15

nmet hyl cycl nol .
Exanpl es ofgbgg {lltﬁggya “ﬁ?@p@ﬁg% % ?‘%@n% ne%ﬂﬂatgd,ga;c bﬁgﬂcﬁp% propyl ,
butyl , t@entaliphaliccorydromstic.. Exarhfies oémwns d1>fand1nbydrl¢|almhalsrareenélhylene or
ro Iene lLycol . 20 Ox ated, al dehyde, .e | kox tituted, or
Ircl)onP gxygen%ttéa" armﬂx)aé‘y @‘gﬂ" "ﬁgtygsﬁ%qﬁ&ylé'ftg?w&@?é? gifc&mitet al's of the
formul a ( 1itrimBR¥lol ptdpané) ardfl-,SetylRéthylhexyl, decyl-, octadecyl- alcohol, to name :
but a few of the myriad mono- or polyols. Exemplary cyclic alcohols include

tetrahydrofurfuryl alcohol, cyclohexanol, cycloheptanol, cyclooctanol, 2-
15  methyicycloheptanol, 3-butylcyclohexanol, and
3-methylcyclohexanol. Examples of ether alcohols are lower (C1—Cyg, i.e. methyl,
ethyl, propyl, butyl, pentyl, hexyl, stc.) alkyl ethers of mono, di or tri ethylene or
" propylene glycol.

20 Oxygenated aldehyde, e.g. alkoxy substituted, or non-oxygenated aldehyde can
be used.

Preferred acetals are acetals of the formula (1)

R! ORS3
N C/ 1)
VRN
o5 R2 OR¢

wherein R' is (C1-Caa)-alkyl, preferably (C4-C12)-alkyl and more preferably (Cs-
C12)-alkyl; (C1-C24)-alkenyl, preferably (C>-C12)-alkenyl; (C4-Ca)-alkoxy-(C2-Cy)-
alkyl; phenyl; or a group -OR® or -OR?; or R' is a group of the formula (2)

30



wherein RL is (Cl1-C24)-al kyl, preferably (Cl-Cl2)-alkyl and nore preferably
(C4- Cr2)-alkyl; (Cl-C24)-al kenyl, preferably (C2-Cl2)-al kenyl;

(Cl- C4) - al kBUAEHSC4) - al kyl ; phenyl; _or a group - OR3 OrPCTORHpO2E Rl i s a
group of the formula (2) 30 WO 01117348 8 PCT/ EPOO 08328 OR3 B - CH (2) 1
OR4 and R2 is hydrogen, wherein Bis a single bond, (Cl-C2)-alkylen or
-CH=CH; or R2 is hydrogen or the ssgg as R; 5 R3 and R4 are a group of
the formula -(AO,-R', wherein Ais H4-, -C3H7- or -C4H3-, X is a nunber
fromO to 4 and R' is (Cl-C24)-al kyl, preferably (C, -C4)-al kyl, or
(C2-C24) -al kenyl, preferably (C2-@&)enHal kenyl(;2 or R3 and R4 are

am no- (C2-C4) -al kyl, (C2-C4)-di al kyl am no- ( C2- 2:4)-a| kyl , hydroxy-(C2- 10
Cs) - al kyl, phenyl, benzyl, (G -C4)-alkyl phenyl, (Cl-C4)-al koxyl phenyl,
(C6-C8)- cycloal kyl, (G -C4)-alkyl-(@B4C8)-cycl oal kyl, or
tetrahydrofurfuryl; or R3 and R4 formtogether a group selected from
-CH2CH(OH) -, -CH2CH2-, -CH2CH(CH3)-, -CH2 /CH2 - CH3 -CH2 and 1 -CH2 /\

ae gn*a%drrge i hyetbgen, wherShs is[_%%n@@ﬁéﬁb,z@’#fﬁ%%mﬁ% or L BHE; o the

R” is hydrogen or the same as R’;
5 R®and R* are a group of the formula -(AO),-R",
wherein A is -CoHy-, -C3H;- or -C4Hg-, X is a number from 0 to 4 and R" is
(C1-Cas)-alkyl, preferably (C+-Ca)-alkyl, or (C»-Cz4)-alkenyl, preferably (C>-Cy)-
alkenyl; or
R®and R* are amino-(Cz-Cy)-alkyl, (C2-Cs)-dialkylamino~(C2-Cy4)-alkyl, hydroxy-(C,-
10 Ce)-alkyl, phenyl, benzyl, {C+-Cy4)-alkylphenyl, (C4+-C,)-alkoxylphenyl, (Cs-Cs)-

cycloalkyl, (C4-C4)-alkyl-(Ce-Cs)-cycloalkyl, or tetrahydrofurfuryl;
or R® and R* form together a group selected from -CH,CH(OH)-, -CH2CHq-,
-CH,CH(CHa)-,

/C and
RN CH - CH,-OH .
15 - 2 CH2 - OH

Specific acetal embodiments for use in the presentation are:

O— ~cH
C 3
/\/<O /)

HO

H,C

20
from butyraldehyde and 1,1,1-trimethylol propane; and



from butyral dehyde and 1,1,1 trinethylol propane; and WO 01/ 17345

PCT/ EPOQ Q I 1-13C O b~ HO frombutyrald
1,2,3-tri h§'§ g)% ropane and O H C2 gH3C - OH 5 H&&’Eﬁ%&&?al dehyde

and 1, 2, 3- trlhydroxy propane; and O- H3C O/ CCH3 HO 10 from
par al dehyde and 1,1,1-trinmethylol propane with a nole ratio of 0.33:1; and:

H3C O"r ~--~ O/ C CH3 1-13C > HO 15 fromH;obutyraI dehyde and 1,1,1
trimethylol propane reacted in a nole rat|9*oc 1:1; for exanple. Included
wi thin the neaning of acetals of t Q (OR )2, are ketals which
have the fornmula R2ZC(OR )2, wheHgCn R2 is @‘f'nfd as for R above; and

HO

from butyraldehyde and 1,2,3-trihydroxy propane;

and
H
0-02
He—< ]
O’H7
5 HO
from paraldehyde and 1,2,3-trihydroxy propane;
and '
SN
N
H.C C CH
3 _< o0— > 3
HO
10 _
from paraldehyde and 1,1,1-trimethylol propane with a mole ratio of 0.33:1;
and
H.C o
3 C AN CH,
H,C o— )
HO

15 from isobutyraldehyde and 1,1,1-trimethylol propane reacted in a mole ratio of 1:1;

for example.

included within the meaning of acetals of the formula RCH(OR'), are ketals which
have the formula R,C(OR'")z, wherein R; is defined as for R above; and

20 orthoesters which have the formula RC(OR")s, wherein these R, and R’ groups
have the same meaning as above as for ketals and orthoesters such as linear, or
branched alkyl and substituted and unsubstituted cycloalkyl. Exemplary R and R’



20 orthoesters which have the formula RC(OR )3, wherein these R and R
groups have the sane neani ng as above as for ketals and orthoesters such
as |inear, WOMBPBahched al kyl and subsijtuted and unsubstBGIEEAUEEAS:| oal ky| .
Exenplary R and IT WD 01/17345 10 PCT/ EPO0O/ 08328 groups are nethyl, ethyl,
n-propyl, n-butyl, i-butyl, sec-butyl, anyl, octyl, decyl, octadecyl, etc.

o | . | |
Cyol oot yI - SToEe RJR kbR BB By RE s BN, SRE Dt fF BRERRE M ey
ete. R My DecafBeefe. WheRAS oyt eiay iybicatybd eyolohexyio yalarmptyl,y e

substituent such ds alkyl, cycloalkyl, ether, halogen, etc. Typically
inertly substyaeAtdd R groups may include 3- chloropropyl, 2-ethoxyethyl,

car boet hoxy malhthyicfadiidoy, ngl}(t?ic Bgresyl, 3ahéinyldfisoriRica St! Rindy baiineitys may be

| ower al kyl, roupsS including e.g. nethyl, e ', n- 10
propyl , iBpr epystitutedii.g.ibmaybpara norraactve subistiiugnt sj@gﬁssalkﬁqwbﬁds‘g%d R may

preferably b bytyl ., | - ' .

Exenpl ar yyox%@ﬁglai‘%ﬁegcgﬁgﬁ%"é@ eﬁﬁry] %%%ﬂﬁé\geﬁpf%ﬁgn@ @gﬁggrﬁﬁé? by
react: ng 15|cngle|tdpmmﬁ,cet al ]gehyde with tetrahydrofurfuryl alcohol or with
nono | ower a e ' [

o T or m compPehom i carospiramet i st cyfniy” B, theBraBfed e ol veol s
met hoxyacet alerpy dtaytbie BWsPAK] . [C*gof I, )oraqestintiudingretgh methydsthylorehy de

di (al koxyet hyl) acetal, 20 net hoxyacetal dehyde di (al koxyet hoxyet hyl),
met hoxyad@t aPiPMyde di (al koxydi et hoxyethyl) acetal. Cther conplex acetal s

are formed bypf8AChite, SMyBONSGRE batyRehNd, vict R 2RI may preferabipbes of nono,
di or td progel gg‘g ‘éthcoI g 25°1n ?tgrm %tkt he above deasycirﬂilebed gcet als from

an al dehyde, btyhvieehutdnethylhexydn e ¢aseRikaBls can be used. Thus, each |
nol e of al dehyde is reacted with at |east

Exemplary oxygenated acetals used in the invention may be formed by reacting
15  methoxyacetaldehyde with tetrahydrofurfuryl alcoho! or with mono jower alkyl
ethers of mono, di or tri ethylene or propylene glycols to form complex acetals.
Other exemplary complex acetals are:
methoxyacetaldehyde di(alkoxydiethoxyethyl) acetal,
methoxyacetaldehyde di(alkoxyethyl) acetal,
20 methoxyacetaldehyde di(alkoxyethoxyethyl),
methoxyacetaldehyde di(alkoxydiethoxyethyl) acetal.
Other complex acetals are formed by reacting methoxyacetaldehyde with mono
alkyl ethers of mono, di or tri propylene glycols.

25  In forming the above described acetals from an aldehyde, conventional
preparation methads can be used. Thus, each 1 mole of aldehyde is reacted with
at least
2 mols, and preferably with a small stoichiometric excess of the particular alcohol
or alcohol mixture . The reaction is carried out at elevated temperatures in the

30 presence of a catalyst which may be an acid such as hydrochloric or p-toluene
sulfonic acid or the catalyst may be boron triflucride-ethyi ether complex as is
known in the art. In general, the reaction temperatures may vary from about
190°F. to about 250°F. in order to form the acetal product at a reasonably rapid



2 nols, and preferably with a small stoichionetric excess of the particul ar
al cohol or alcohol mxture . The reaction is carried out_at el evated

t enper at UNOPMIT4F he 30 presence of aygatal yst which may PEEEBMER28G such as
hydrochl oric or p-toluene sulfonic acid or the catalyst may be boron
trifluoride-ethyl ether conplex as is known in the art. In general, the .
reaction tegqhatreactanisayiay bé diskoloed msiiitableP$bivent forbxarhplé finzens order to

formthe acetal product at a r nabl y rapi 0 7345 t PC
/ EP00/ 08329 othefergani gopvenis; s?ffeotgé ventay |tb%wai‘?§ ‘!1 heolvent, .
for exanpl &uriehrRBeeadtionOaéile éernﬂiﬂ‘é\}a?oﬁé?te WOR! e raddlioAThittid &b ent and

the water fornmed during the course the reaction, as the sane evaporate
fromthe rmed@nquueeted byrerpfivecondeapefed and col | ected by a refl ux
condenser. 5 The proportion of acetal in the bioactive fornulation can be
up to % by weight, but in general from 10 to 75% by wei ght, and

pr ef er abl yDge pr@péﬂiﬁnmf aeetajinttha bivactive formulation aan he updo 80% ll!wwﬂ!ehtg ht acet al

subst ance St Beldalform B0 PER0R) WEBHE and brotio0itb 800} By bdgnplnd o011 1O
agent s, ddhgarticulard0do $0% by wpighbacetalyis containbdin fovmutaéd embbdindemtsiul at i ng

auxiliaries such as aggloneration auxiliaries, stabilizers and fillers.
Specifically, the present fornulations can optionally contain 2 to 60% by

V\v@t ?_htm nhefdamakgléu the ?é!d 5gf|%ebsuue@nﬁbé,,arﬂfadem fﬁfmmaf@\sliw&ilylle?@ﬂﬁtnt S.
I Ng agen e era e anon ou anesu on es,
Al kyl naphiiteeiaaks wedia adents. selcamiin 3t s, PoAeLS, fdheoRRPYARIE o

et her - sul ffgpAiiang é‘u%ﬂdrﬁﬁ 166166 1§ ag?bﬁue?éﬂoa auxdiafies; Statiiizerd and fiers.i d
N- net hyl taur| des, fatty al cohol hoxyl at es, et hyI ene oxi de- yl ene

“oxi de bl ockpesiisally, tee gresgpt PrRulgtiens ¢n QM@“B%%@*%@HP&Q%B%M’PQ“%O I n
addi tion E)ﬁefe?@ol? 8t6 509 by weHE o 8AE Br mBFEWaHIng %@eﬂ@t Wellhg 8guis

formul ati can al so contarn antifoam conpounds. Exenplary antifoans are
descr i15ed, preferablyaengmeng the groupof alkanesuifanates alriraphthalenestifonalesen Cheri e

Ul nann's ext ended

edi tion, @e@ﬁ@fﬁh%ﬁﬁbga@&éémﬂga%w@' %ﬁéﬁé{es Aé“ﬁf h@&ﬁhué‘g@ig

Schonf el dthalffesters fatty acid N-methyltaurides, fatty alcohol ethoxylates ethylene omde-
propylene oxide block copolymers, or mixtures of the above wetting agents.

20  In addition to the said active substance, acetal and wetting agents, formulations
can also contain antifoam compounds. Exemplary antifoams are described, for
example, by H.-F. Fink and G. Koerner in technischen Chemie Ulimann's
Encyclopedia of Industrial Chemistry. 4th revised and extended edition, Verlag
Chemie, Weinheim, Volume 20, page 411414, and by W. Schonfeldt in

25 "Grenzflachenaktive Alkylenoxid-Addukte [Interface-active Alkylene Oxide
Adducts]", Wissenschaftliche Verlagsgesellschaft MBM, Stuttgart 1973, pages
805-853, each of which are incorporated herein by reference. Solid antifoams,
include for example, aluminum stearate. Liquid antifoams include perfluoroalkyl
phosphinic-phosphononic acid.

30 __

Exemplary formulations of dissolved bio-active compound in acetal are, liquid oil-
in-water (O/W) emulsions, liquid water-in-oil emulsions, emulsifiable concentrates



25 "G enzfl achenaktive Al kyl enoxi d- Addukte [Interface-active Al kyl ene Oxi de
Adducts]", Wssenschaftliche Verl agsgesel |l schaft MBM St utt%art 1973, pages
805- 853, ea®RWA73¢hi ch are incorporat gg herein by refere& PaYIS3EE
antifoanms, include for exanple, alumnum stearate. Liquid antifoans

I ncl ude perfluoroal kyl phosphi ni c- phosphononi ¢ acid. 30 Exenplary

formul ati on el ' | EEsle i t rfgiad Oi | -
vt or (ORI YeaPeuSien (SR hd WALy ofspeisile fendlee (NGRS forivas o
concent r at esarowe@phized Astheiark PCT/ EP00/ 08328 (EC), suspoenul sions (SE),
and water dispersible granules (W5, such forns as are recognized in the
art. In a solution formulation, the blo-active and acetal are directly

m xed w t h dn asohtiohdormulationothediid-activesangl awetal ave ditgctly mixedawith ar omat i ¢ or

al i phati g cq ds ch_as SCLVESSO 150, N- hyJ ol | ,

met hyl at &d o%{dpgﬁﬁﬂwéri{‘ Eﬁqrwg)?rgt&ﬁ%gfeg%soqfem@i%&ﬁh%éti%%@g& oil or
rapeseed oi lsuchiasSOIRMESSO A0 SN-riethyl pyfrokitone; methyited cilsg sudhEds mathyl def i ned
as a solution, of tb:i o-actiye in the gcetal 18°§ol vent__i n_conbi nation with
one or nore &HRF L FW@PO&‘?@PBW%?‘?' irapgseed oo RARMIN Q% ght ) of acetal,
fromO.5 to 20% of bl o-active conpound and from5 to 15% of surfactant are
i ncluded in EC form Suspoenul sions (SE) are defined as a dispersion of

solids and dimuigifisblespacantratasbE) seaidefinedasasaidion of Hin-astiyedr l The
bi o- acti : ;,Eﬁ.%g nSote ' j I [ e oil
plhase, gpedir%}é’gﬁglgzﬂp ase ﬂivﬁtﬁ;?ﬁgggl an%)‘ g?a%@gggfﬁraﬁyﬁ&ﬁ%qg%%n@gd iln

i n or suspe
t he aqueous wsightpof agetal fram §ieto2064 of bjoastiveeeonipumndand fram 5ﬁ@d5§$0fa .
bi o-acti ve %Hﬁ@ghﬁg@'iﬁ&ﬂe@ﬂ Cnfo,&o_ acetal and adsorbed or absorbed with a

solid carrier carriers Known in the art include starches, clays,
and silicas, including mxtures, and the like. WG s can optionally contain

wetting or Q spersi a S | of which are Jo kn | e art. The
WG is for m$“ﬁ§°ﬁlgkgﬁgsg§€fﬁlr§ﬂ%§ﬂe‘g?s?ﬁiést)ﬁf%grhﬁlﬁ\%bgs Fﬂé)g@g{c%fe&gt he sol ution
I's spraysd aisperstddnianaqugows continasss prelsecThe bid-attive) may bleatuspendedt dse
undissolved solid or dissolved in the oil phase, or dispersed phase oil phase
and/or dissolved in or suspended in the aqueous phase.

Water dispersible granules (WG) are defined as a bio-active which is dissolved in
20 acetal and adsorbed or absorbed with a solid carrier. Solid carriers known in the
art include starches, clays, and silicas, including mixtures, and the like. WG’s can
optionally contain wetting or dispersing agents, all of which are well known in the
art. The WG is formed by making a solution of the bio-active in acetal, the
solution is sprayed or mechanically mixed and pelletized or granulated in the
25 conventional manner. Generally water dispersible granules comprise 0.5 to 50%
of bio-active,
10 to 50% of acetal, 5 to 30% surfactant. The surfactants usable therewith are
anionic, nonionic, zwitterionic, and cationic surfactants.

30 Forformulated bio-active ~ acetal mixtures in the form of emulsions, it is preferred
to choose an emulsifying system made up of anionic, nonionic, or cationic
surfactants or mixtures of anionic and nonionic, or nonionic and cationic
surfactants. Afso, two nonionic surface-active agents can be employed, one



25 conventional manner. Generally water dispersible granules conprise 0.5
to 50% of_ bio-active, 10 to 50% of acetal, 5 to 30% surfactant. The
surfact ant®CUMe therewith are aniqgni c, noni onic, zwi RETARROUIE  and
cationic surfactants. 30 For formul ated bio-active - acetal mixtures in the
formof emulsions, it is preferred to choose an emulsifying system made up

of anionic, 3P | DRiofe hgdrgﬁl? éﬂé’!bﬁce Sty ?‘bttﬁé}tasm(?fe llﬂoéﬁﬂl{:%? hﬂéro?l%ﬁ@' ¢ and

noni oni ¢, or ni oni ¢ lonic surfractants
sur f ace- actbamcagEa[mulasm prafersehampagst thenbydraplinhic festards BEThER®0/ 08328

nydr ophobi gL AR A B BT ioahilp -almgh Lt et 1 eVt o

Slﬁlr L ?gt ain]t ISnmbwctybmhl lg:owkhbthhbapmll%b?gtl\}d;g?reglgnt Th\l/selrsubest achn?]vr:-:-ldbI  crvstal
G ot -6 aensBRoiophaRG sERacbarPhes B Shtior SARbRYSS 5aBP aliR eved 5 uhen
the hydr Ophﬁﬁlbéleﬁﬂééeiﬁltrﬁmurmdfé?\dét a hqma@é 8 'suffactdil whigle Sighflichg, act i ve
ingredient-acetal mixture to render a id or a surfactant which

si gni fi candpwerstgaredtingrointdherenty '%fcneﬁta"y ﬁévamgeom perhig yse @t ageous
for this ug@ gﬂobia%thméwh@w Sh egwmé&ﬁubgasm oturfactants

descri bed oxyal am nes, or carboxylic acids or esters.
10 Thus, armh@XYaiW%tﬁdﬁaﬁ@e%@fPQ@OMGMSr@ﬁéW%d to above that are chosen
in a WEI’]I oni ¢ emul sion system in the case of the hydrophilic agents,

t hose ich contain at |east 7 al kylene oxide units; whereas

sur f ace- actlihve, ameng thecaumfageactive agenisrefemechtorabaivie fhatrare choskn inmi t s are

the otw i Torisncmbion 38R, 1 feXshaf e RRE ka1 1
tsﬁla ph]?(r)nr ﬁ’] zonkhin atsle?rt 7aaika3gcra]r:ugemﬂar?léawg:éa:mﬂaeemnh\mm?mscmammgonaI ly in
dodecyl beng gb K@H&'feé’ei?" %tazlﬁgg%?'v éﬁ?}%ﬁ%ﬁqmﬁ?ﬁ*{cﬁﬁ ence to the

enul si 48 cemmgsagamms descri bed above, between about 0 and 10 g/liter,

in addition to the O/W, it is advantageous to incorporate an anionic surfactant fike
sulphonic acids, such as long-chain alkylbenzene sulphonates, optionally in the
form of amine or ammonium salts. For example, ammonium

20 dodecylbenzenesulphonate is advantageously employed. With reference to the
emulsion compositions described above, between about 0 and 10 gliter,
preferably about 2 to 10 gfliter of the anionic surfactant is employed.

The following examples illustrate working embodiments of the invention without
25 restricting the invention thereto. The percentages or parts are by weight.

EXAMPLE 1
EXAMPLE 1- WATER DISPERSIBLE GRANULE

30 a) Solution for preparing the granules
a liquid solution of the following composition is prepared:



preferably about 2 to 10 g/liter of the anionic surfactant is enployed. The
follow ng exanples illustrate working enbodi nents of the invention w thout

25 restrict WROHIAMS| nvention thereto. The percentages or PCRERIV/HEIZS by
wei ght. EXAMPLE 1 EXAMPLE 1- WATER DI SPERSI BLE GRANULE 30 a) Sol ution for
preparing the granules a liquid solution of the follow ng conposition is

prepared: WO 01/ 16?“;;1ﬁ (ﬁrgg%qwggt%ﬁ Cﬁ'gﬁd"ﬁ& l%ff?ﬁﬁé %ﬁl&a@ﬁﬂ?‘lz t echni cal

grade, 96.8%is diss eXano acetal (Hostafluid
V-4120) in a wei géthylhexano! dimethyl acétabiHostafluidVir4120) in @ weight ratio of dr2 s; 5

parts total of a 50;50 m xture of ani oni ¢ and nonionic errulsifier 5
m xture are addedéfggﬁ’ﬁ&‘ﬂ?ﬂkﬁ%ﬁ%ﬁ%%?ﬁgne sul fononate and et hyl ene
0) (de- propyl ene oZipdes tdihlastla S00FMiKEEE bf an BRishieGind mohdAickemdisifiey wei ght  of

the oil p ase. The,oi | phase |s adsorbed onto a m xture of the remaining
conponent 10- 3@)@{9@@6@33@14 C79-a-ol efin sul fonate (Hostapur(r) OS,

Cariant); 10 0. 1&9@@36&&%52&@@%9&55& HAd | RISk é’sht'ﬁéﬁbro %/lene oxide

phosphi ni ¢/ phosphoni ¢ aci d- Cariant); par

cresol / f or nal dehy@@ckmf ? makqawadep P&§5 &Y@fﬂﬂ*@&ﬁ?‘e °(l|mh§5@r Si ng Agent
(Sl—ég'? :poS( ?; 'T?@B)fg héééé:])!ts@é (?gloﬁé igﬁ%&' ogtrﬂ?ésj'réngn H@Eg{lggﬂ%ﬂ@ d silica b)
Preparation of tht0-30 aad‘séla G}h}@w-o-rdnﬁnesutfenaie é-ltmsta Q8, Llaridmlpon bl ender
the fol | 80 ng ot HoALE pais HrioBRih bepuon e A Prsp Bl S BFers Xi .
20 FLUOWET PL-80-Clariant);
3-5 parts of a cresolfformaldehyde condensation product as dispersant
(Dispersing Agent S-1494, Clariant),
3-5 parts oleyl methyl tauride wetting agent (Hostapon® T-Clariant); and
16 10-20 parts of powdered fumed silica
b)  Preparation of the granules
The components are mixed in a ribbon blender {optionally with up to 5-10
parts of water) and granulated using any of the following methods:
Extrusion, pan granulation, or high shear mixing.
20
The resulting granules are dried 50-80°C to a moisture content of less than about
1.5%. In this manner, suitable water-dispersible granules are obtained with a
minimum of volatilization during processing, a product having high relative flash
point, and ease of applying heat.
25
EXAMPLE 2

EMULSIFIABLE CONCENTRATE
The components:
30 Fipronil (15 % wt./wt.)
Emuisogen 35 10 (butanol EP-PO block copolymer)
Phenyl sulfonate (alkylbenzene sulfonate-calcium salt (3% by wt.}
Acetal (Hostafluid 4120) up to 100% |



The resulting granules are dried 50-80C to a noisture content of |ess than
about 1.5% In this manner, suitable water-dispersible I are
obt ai ned WAWAZ4S i ni mum of vol atiliggtion during procegg%ﬁg‘?bmgﬁﬁroduct
havi ng high relative flash point, and ease of applying heat. 25 EXAMPLE 2
EMULSI FI ABLE CONCENTRATE The conponents: 30 Fipronil (15 %w./wt.)

Enul sogen (PreNale] i ibn th eff¥ct dissolutioat e

(al kyl benz?ﬁ%@ﬁ%ﬁnat esgg‘ﬁgﬁ?‘nﬁgﬁbe‘(ﬁggﬂiﬁ% Acetal (Hostafluid 4120)
up to 100%The soltionisifitered pastregdydPiisEe28 Are nixed in a vessel with
sufficient heat and agitation to effect dissolution. The solution is
filtered and ready for use. EXAMPLE 3 5 EWOQO L-I N-WATER EMJULSI ON A
honbgeneouEXAMKLESXt ure was obtained by mixing in a container with

stirri ng, phosal one (350 g), isobutryal dehyde-bi s-2-ethyl hexyl acetal
Hostafl &fid 4120 (250 g), and a nonyi phenol ethyl ene oxi de pol ycondensate
(1 EO 50 ®w-CI-IN'WATER EMOLSIONr container, with stirring and while

heat i t bout 40C, ter. . (390 t.hyl | : i d
Condencat o A RapasnRSUS T e was,arpiogl By FRln & S8l GRHHRE o °°
sul phonat e ;RBEAENE 50 ¢)AisBbutryidanytiebis-2-gthyineiyl dcathl flosteoid 4420i(R5@m (2 g) .
. The aqueous m xture i s honogeni zed, Th m%sﬁ%ét‘_gég? s,then run into the

aqueous ni @AM 7 Aoaylpkano! & V'!ef‘ﬁd’_x@é cof 9_2'0 1litre by
addi ng {9at Qg i BREREAEtaiTEY, Witk endhileiRatRg ORI 30°C watehei ng.
passed through™a bead ml| (1-nm gl ass beads) or convsnt | oggll rsormgenl zer.
(390 cc), an ethylene oxide/propylene oxide condensate (EO:PO 70:30; 40 g), .
melted beforehand, a dodecyibenzene sulphonate amine salt (4 g), propylene
glycol (20 g), and antifoam (2 g). The aqueous mixture is homogenized. The oily
mixture is then run into the aqueous mixture in a well-stirred vessel and made up
15  to 1 litre by adding water as necessary. This mixture is then homogenized by
being passed through a bead mill (1-mm glass beads) or conventional

homogenizer.

Exemplary EW formulations (in g/l) are:

20
EXAMPLE 4
COMPONENT : Amount (g)
Phosalone, 6-chloro-3-diethoxyphosphino- 350
Thioyithiomethyl-1,3-benzoxazol-2(3H)-one W
Isobutryaldehyde-bis-2-ethylhexyl acetal 250 Oily phase
1:1 ethylene oxide/nonylphenol condensate 50
Propylene oxide/ethylene oxide condensate 40
(EO:PO 70:30) <
Dodecylbenzenesulphonic acid amine salt 4
Propylene glycol 20
Antifoam 2

Balance of water up to 1.0 liter




Exemplary EWfornulations (in g/l) are: 20 EXAVPLE 4 COVPONENT Amount (g)
Phosal one, 6-chl oro- 3-di et hoxyphosphi no- 350

Thi oyl t hi om¥8N73H5 3- benzoxazol - 2( 3H) e PCT/EP00/08328

| sobut ryal dehyde- bi s- 2- et hyl hexyl acet&n 250 O ly phase 1:1 ethylene

oxi de/ nonyi phenol condensate 50 Propyl ene oxi de/ et hyl ene oxi de condensate

40 (EGC PO 7?@3?& W@e&é &Z%}?bﬁ&ga%&ﬂqﬁ% gi,ﬂgwﬁhédal t 4 Propyl ene

glycol 20 A oam ance wat er ter WD 01/17345 16
PGT/ EPOO/ 08328 The fol |l owi ng exanpl es are produced using the sane net hod.
EXAMPLE 5 OO%% nount (g) Oxadiazon, 5t

butyl - 3-(2, 4- I -5-isopropoxy- 100 Phenyl)-1, 3, 4-oxadi azol - 2(3H) -one

Acl oni fen, 2-chloro-6-nitro-3- phenoxy benzenani ne 300
| sobut ryai dehyde 3 yl at e
(Genapol (r) G l§§3"‘§(5”'Propyl ene oxi de/ et hyl ene oxi & (EO PO

70:30) Dodec CEEREN SHBNAG A-CRhIreGIstpraRby- 3.4 POy eng O Yol 17
Antifoam 1.7 o, Baliange, of MR EhaKR.ohg 1-0 liter

Aclonifen, 2-chloro-6-nitro-3-phenoxy-benzenamine 300
isobutryaldehyde-bis-2-ethylhexyl acetal 300 Oily phase
Alcohol ethoxylate (Genapol® UD079) 50
Propylene oxide/ethylene oxide condensate 34
(EO:PO 70:30)
Dodecylbenzenesulphonic acid amine salt 3.4
Propylene glycol 17
Antifoam 1.7
Balance of water up to 1.0 liter
5

EXAMPLE 6
COMPONENT Amount (g)
Metalochlor, 143 N
Aclonifen, 2-chloro-6-nitro-3-phenoxy-benzenamine 257
Acetophenone 150 oily phase
Isobutryaldehyde-bis-2-ethylhexyl acetal 50
Propylene oxide/ethylene oxide condensate 47
(EO:PO 70:30) J
Dodecylbenzenesulphonic acid amine salt 47
Propylene glycol 24
Antifoam 24
Balance of water up to 1.0 liter
EXAMPLE 7 - SUSPOEMULSION

10

The following suspoemulsion {suspended carbaryl} using an organophosphate
active ingredient was produced in g/l under the same conditions as above



5 EXAIVPLE 6 COVPONENT Ampunt (g) Metalochlor, 143 Aclonifen,

2-chl or o- 6-ni tr Q- 3-phenoxy-benzenam ne 257 Acet ophenone ' hase
Isobutryal‘ﬁ@ﬂyﬁ’é"‘"m s- 2-et hyl hexyl acgqyal 50 Propyl ene ox\}tag?& ,Llé ene oxi de
condensate 47 . (EOC PO 70: 30) Dodecyl benzenesut phonic acid amne salt 4.7
Propyl ene glycol 24 Antifoam 2.4 Balance of water up to 1.0 titer EXAMPLE
7 - SUSPGEMMP@NEmE) The foI I ow ng suspoermhaumr(nguspended carbaryl)

usi ng an orgapophospPhe ;j : gnder the
same condi (161D P00/ 08328) COMPONENT Ampunt

(g) Techni d@Lofﬂlﬁthyiphomotﬁthateiet hyI enebi s- 261 oily phase

(G ODeth &m@ = 20ath ase
| sobut ryal %demgl fslm Eeltg-lh h@!@?’ﬁ" ggeeﬁ:agl 38380Car baryl 150 7:1 ethylene

oxi de/ pol y henol sul phate 50 - pol ycond ate (7 ) Mx of 3 ethylene
oxi de/ nonyl7phetiyleng®xidefpojyanytpbepalt stiphate 7, 5(hnd 10 EO (1:1:1) Balance of

water up t ‘boi&fcgn&éﬁs%fe @Q(MDLE 8
Mix of 3 ethylene oxide/nonylphenol - 85
polycondensates- 2,7, and 10 EO (1:1:1)
Balance of water up to 1.0 liter

EXAMPLE 8 —
EMULSION WITH BIO-ACTIVE IN BOTH OIL AND AQUEOUS PHASES

COMPONENT _ Amount (g)
Bromoxynil octanoate 100
Bromooxynil heptanoate _ 100
Isobutryaldehyde-bis-2-ethylhexyl acetal 200 oily phase
Glyphosate IPA ' 225
Propylene glycol 30
Butanol- EO/PO copolymer (Emulsogen 3510) 40
Antifoam (Fluowet PL-80 2
Suspending agent (Clay) 15
Balance of water up to 1.0 liter Bal.
5

The general procedure to be used for the preparation of an emuision wherein
active ingredients are included in both the oil phase and aqueous phase (e.g.
example 7) is as follows:

10

a. A homogeneous oil-phase is prepared by thoroughly mixing the oil-phase
active ingredient(s) Bromoxynil octanoate, Bromooxynilnh'eptanoate and solvent
isobutryaldehyde-bis-2-ethylhexyl acetal. If necessary, a co-solvent, e.g.
"TENNECO" (trademark) 100, 150 or 200 and, if necessary, a hydrophobic
15 surface active agent can be used.




EMULSI ON W TH BI O ACTI VE I N BOTH O L AND AQUEQUS PHASES COMPONENT Anpunt
(g) Bronoxynil octanoate 100 Bronooxynil heptanoate 100

| sobut r yal deloywda?3#s s- 2- et hyl hexyl acet 200 oily phase ROTYEPRMESaI8e | PA 225
Propyl ene gl ycol 30 Butanol- EQ PO copol yner (Enul sogen 3510) 40 Antifoam
(Fluowet PL-80 2 Suspending agent (O ay) 15 Balance of water up to 1.0

liter Bal Th 1 of
enul si on vvhe?el n%\ g@?ls %A(?Lﬁé’?éei%?%“ﬂ%eﬁg Qﬁafﬁ?ﬁv&éﬂ@%u%mg lﬁ?ﬂ{e ol Fppﬁasgnand
aq:JeoEs phasphdse agtive ingrediénd(s) and sdjuvarits cbusisting 1 4l other mﬁ@@%m&ous
"ngr o ont ( STeRRBRUTR PopBeL AN ReY- Wit et Rertiuit AR Bel iy s o,
i sobut r yal defyedsbobi Sequeticayiheaiiér caeienbrally be that eddchriy coavenientahdent , e. g.

" TENNECO' (traderrarr? 100, 150 or 200 and, if necessary, a hydrophobic 15
surface adti Mainkgasihevpteahaneipmegengty-17345 18 PCT/ EPOQ 08328 b. A

honogenous wat er - phase is prepared by thoroughly m xing the water phase
active ingredient(s) and adjuvants consisting of all other ingredients,

i 38 I gdl ng vvacer t ihaseiis gragually adpied|te therielstiried walprephase fb?@f er abl y
added in |
t p ROGNLISABY SRy whtts me@siaseﬁrnﬁ%aamah ey iisd Babeitbtnfda b ase

conveni ent an mal nt e water onogenei ty.
i s gradual | yinaityerseangthed.wel | st i rred wat er - phase and nmade up to one
liter bym?lddi ng water if necessary. The addition may al so be perforned

This mixture is then homogenized by passing it through a homogenizing mixer.
The final oil-in-water emulsions typically have an average particle size of the
dispersed oil droplets of about 2-8 microns; more preferably 3-5 microns and an
overall size distribution in the range of 1-15 microns.

15
In a similar manner to that described above, other oil-in-water emulsions can be
prepared using other water soluble active ingredients. Water soluble compounds
such as:

Acifluorfen sodium: 5-[2-chloro-4-(triflucromethyl)phenoxyl-2-nitrobenzoic acid

20  sodium salt;

Dichlorophen sodium: 5,5"-dichloro-2,2'-dihydroxydiphenylmethane;

Glyphosinate ammonium: 4-[hydroxy(methyl)phosphinoyl}-DL-homoalanine

ammonium salt; |

Imazaquin ammonium: 2-(4-isopropyl-4-methyl-5-oxo-2-imidazolin-2-yl)quinoline-
25 3-carboxylic acid ammonium salt;

Imazaquin: as the acid form in the oil phase;

Imazapyr IPA: 2-(4-isopropyl-4-methyl-5-oxo-2-imidazolin-2-yl)nicotinic acid

isopropylammonium salt;

imazapyr: as the acid form in the oil phase;

30 Metsulfuron: 2-[3-(4-methoxy-6-methyl-1,3,5-triazin-2-yl)ureidosulfonyl benzoic
acid methyl ester, which optionally may be as a water soluble salt depending upon
the pH adjustment by a neutralizing agent;

Pendimethalin: N-(1-ethylpropyl)-2,8-dinitro-3,4-xylidine; or



in a reverse method. 10 This m xture is then honogeni zed by passing it

t hrough a honogeni zing mxer. The final oil-in-water emul sions typically
have an aVe@W&&B4particle size of t heqdi spersed oi | dr opFHEB00@E328hout 2- 8
m crons; nore preferably 3-5 mcrons and an overall size distribution in
the range of 1-15 mcrons. 15 In a simlar manner to that described above, .

ot her oi | - CRioWalfafone M{Rchivrsphen sblﬁuny[)fﬁﬂaﬁﬁmobtﬁ-ﬁflﬁemyhﬁs Biibgih-2B0! ubl e
active ingredients- Water sol ubl e conpounds = such i fluorfen sodium

5- [ 2- chl or¥)uzeq.whieh optianaty WV)bsr?érﬁ)wﬂer zo'HPkerS@B&%n@naypan thepd o di um
salt; Dc chloro-2,2' -di hydr oxyd| phenyl met hane;
d yphosi n%ﬂugﬁnﬁg‘ﬂ? %‘i‘\‘egffhhzﬁwg'%q(é&%net hyl )phosphl noyl ] - DL- honoal ani ne
ammoni um sal t; | mazaqui n amoni um

2 (4 | §p pré’B?’#cfﬁ? fg?ﬁ'{ﬂl)gtloﬁs %&)r&ﬂgl(?ﬁ\zeqkbéhél%{i%gt%h%bgﬁal I?ali’l 3-carboxylic

id amoniu ormin ase; | mazapyr
| PA 2- (4- emﬂsm;synelfstabditmmlthéatkahnleangedamb)‘onmktgoh; mtbdiasas areaci d

i sopropyl t ase;

et sul T ur EReficie Bximples W BHmoriim! SPortibfl; e De{ckiof it 0980T onyt
benzoi ¢ amedthecddetal biodegradestinto toxigdlogicallyl saferegmpenents.a wat er sol ubl e sal t
dependi ng upon the pH adjustnent by a neutralizing agent; Pendinethalin:
N (1-et hyl propyl }2,6-dinitro-3, 4-xylidine; or WO 01/ 17345 PCT/ EPOQO 08328

19 Chl orsul furon:

1- (2-chl or ophenyl sul f onyl ) - 3- (4- et hoxy- 6- met hyl -1, 3,5-triazin-2- yl)urea,
whi ch optionally may be as a water soluble salt depending upon the pH



adj ustnment by a neutralizing agent. 5 Bio-active formulations according to
the invention that contain acetal have excellent shelf stability in the

al kal i ne raifet11348 fornul ations with bgses are pref erre?ET’ﬁPGP"’%%npl e,
Wi t h anmoni um conpounds. In the application in field use, the acetal

bi odegrades into toxicologically safe conponents. WO 01/17345 20

PCT/ EPO0/ 08328 | claim 1. A conpostion conprising blo-active conpound and
an acetal solvent, said 5 conposition is selected fromthe group

consi sting off ca;rﬁol ution, an emnulsion, a suspoenulsion and a dispersible
granule. 2. The conposition of claim| wherein said acetal has the fornula
R CHOR )2 10 wherein Ris a branched or unbranched, saturated or
unsaturated, qal i ph%bhfpo@d‘or?éd?ﬁﬁfstr@ Hid-a6R@-cotipduRd aA@8nGechl Rivér, édie Sane

or dlfferent branched or l'inear alkyl group, saturated or unsaturated
al i phat i c5or campneitior isaelpctesirem mehgfomp ggn'e‘%!gt%ﬁ spluiag, amemyision,a

conposition B‘Hﬂm r St al has the formula: R -OOR
R-OOR vvhgpe&ln é;'asw@%ﬁr?gam.n I'azg;llﬁ\i:eten inclaim2. 20 4. The

conposition of claim2, wherein R contains 2 to 10 carbon atons and each

e er 10PEneGt Y B bR SRR 0 sal g RS EhfldeCt, o1V T
(Cl-C24)-alkyl, preferably (G -Cl2)- ®-QORYME nore preferably I 1il1l]

prrrrrr orrrar 11 1110 1| . .
10  wherein R is a branched or unbranched, saturated or unsaturated, aliphatic or

aromatic C;-Ca—group, and each R’ is the same or different-branched or linear
alkyl group, saturated or unsaturated, aliphatic or aromatic and containing 1-25

carbon atoms.
15 3. The composition of claim 1, wherein said acetal has the formula:

R—0 O—R'
R—O  O-R

wherein R' has the meaning givén in claim 2.

20
4, The composition of claim 2, wherein R contains 2 to 10 carbon atoms and
each R' independently has 4 to 25 carbon atoms.
5. A composition of claim 1, wherein said acetal has the formula (1)
25
R OR?®
N (1)
RN
R2 OR¢

wherein R' is (C1-Ca4)-alkyl, preferably (C4-C12)-alkyl and more preferably

AL




L M WO 01/ 17345 PCT/ EPO0/ 08328 21 (C4-C12)-al kyl ; c1 C24) - al kenyl ,

preferaCR‘goq,f,‘?73 2) - al kenyl ; (Cl- C4) - al koxy- (C2- C4) %&B% (or aCR4

group or -OR4; or Rl is a groupgppf the fornula (2)

5 and R2 is hydrogen, wherein B is a single bond, (Cl-C2)-alkylen or
CH:CH- or R2 is hydrogen or the sane as R; R3 and R4 are a group of the:
formul a - (BOC15)-aiky}; (Gh€6alkenyl, :prefé)wW-(C?QEal-ﬂkenyI' (C%Balkoxy-(&-@)-nunber

3 e B OB R e it

am no- (C2-A4) -al kyl, (C2-C4)-di al kyprsn no- (C2- C4) - al kyl , hydroxy- (C2-
Co6) - al kyl , phenyl, benzyl , (Cl1- C4) | kyl phenyl, (C1- C4)-a| koxyl phenyl ,
(C6-C8)- cycloal kyl, (Cl-C4)-alk C6- C8) - cycl oal kyl , or
tetrahydroftrfuryl; 15 or R3 ard Horm tog@)her a group selected from
-CH2CH(OH) -, -CH2CHr, -CH2CH(CH3)-} -CH2 CCH2 - CH3 -CH2 and | -CH2 /\
CH2 - OH-CH- CH2 - OH. 20 6. Thepgonposition of claiml further
conprising a co-solvent. 7. The conposition of claim1l wherein said acetal
is formed froman aliphatic or aromatic nonoval ent al dehyde and an

aliphatic or agromatic nonohydric al cohol LVLE] 122222 e el
I I|O| | and Ris hydrogen, wherein B is a gngle bond, (% 2)-a‘kylen or

-CH=CH-; or
R? is hydrogen or the same as R';
R® and R* are a group of the formula -(AO)-R",
wherein A is -CoHy-, -CaHz- or -C4Hg-, X is a number from 0 to 4 and R" is

10  (C4-Cay)-alkyl, preferably (C+-Cg4)-alkyl, or (Cz-Cz4)—élkenyI, preferably (C2>-C;)-
alkenyl; or
R® and R* are amino-(C-C,)-alkyl, (C2-Ca)-dialkylamino-(C2-C4)-alkyl, hydroxy-(C»-
Ce)-alkyl, phenyl, benzyl, (C1-C4)-alkylphenyi, (C4-C4)-alkoxylphenyl, (Ce-Cs)-
cycloalkyl, (C4-Cs)-alkyl-(Cs-Csg)-cycloalkyl, or tetrahydrofurfuryl;

15 or R® and R* form together a group selected from -CH,CH(OH)-, -CH2CH_-,
-CH,CH(CH3s)-,

and H-CH, - OH
-CH-CH,-OH .
CH,"  “GH,-OH 2

20 6. The composition of claim 1 further comprising a co-solvent.

7.  The composition of claim 1 wherein said acetal is formed from an aliphatic
or aromatic monovalent aldehyde and an aliphatic or aromatic monohydric
alcohol.

25

% € L M § 9*



* CL MS W 01/17345 22 PCT/ EPO0/ 08328 8. The conposition of claim!]l
wherein said acetal is the reaction product of the conponents cornpAsing a
di al dehyde WOAAFR t6 10 carbon atons,and a nonohydric ROTARNGO08328avi ng 4
to 20 carbon atonms. 5 9. The conposition as clained in claim8 wherein said
di al dehyde is selected fromthe group consisting of glyoxal, tartaric acid

di al dehyde, §UCCITHY QIIRIAKEA of B ¢ireral sid Sbatbrie MlRatich biewric aci d

di al dehyde. 10. The conposition of claim1 wherei.n said blo-active is
sel ected f r othetgeEpongnigcstprisiba gidialdehydsthamiag Bite i1 Bcarbonatams @8d & ungi ci des

and insecti %%E';ygﬂ%a'%ﬁﬁ\ lgél?ﬁ(moﬂot%.oc’&rﬁ’ér}%msm 1inthe formof an oil in

wat er enul si on, contarns rromabout 0.5 to about 50% by
wei ght of said acetal. 15 12. The conposition of claim| wherein said

acetal is.a geaction pr t of .a noal dehyde .and. .a.di t.[ pd/ or
ol yol . 15 Sne cORpaanBetionst afimeri oGt PaferaiPaa vl oot g
poi nt | f ro][n 1@1&}11 thegriP Conditinkdof ghidRalC RiMafis hbiﬁ@ia(ljdéhydb,aémslbrdiaweﬂ?d@er sible
i 11 o | e5, MlelaA9q Beldehitkand fima S dSdsmRconpos: {1 on’ of ol aim 14 |
wherein said wetting agent is selected from25 the group consisting of

al kanesul f onat es,_ al kyl napht hal ensul f onates,  al kyl benzenesul f onat es,

al kyl pol ygl yt®I dhaepmpgsiion af daim 4 wherein s3ig iacactive is srlected framxthest er s,
fatt i s i ; : it ¢
"o 54! Con D B ol obE R P nGBMB O and kpectlio OTBC0 1! et

claim14 ctive, 10 to 30 50% of acetal,
and 5 to 30% surfactant. 17. The conposition of claim 16 wherein said

wi ttori oni of - and 2 SprbRr A5 bidamp! e TR PPl aRk0n Y O\ )

-------- - -emulsion contains from about 0.5 to about 50% by weight of said acetal.

15 12. The composition of claim 1 wherein said acetal is a reaction product of a
monoaldehyde and a diol, triol and/or polyol.

13.  The composition of claim 1 wherein said acetal has a boiling point from 100
to 300°C.

20
14. The composition of claim 1 as dispersible granules further comprising a
wetting agent and optionally agglomeration auxiliaries, stabilizers and fillers.

15. The composition of claim 14 wherein said wetting agent is selected from

25 the group consisting of alkanesulfonates, alkyinaphthalensulfonates,
alkylbenzenesulfonates, alkylpolyglycol ether-sulfonates, alkylsulfosuccinic acid
half-esters, fatty acid N-methyltaurides and mixtures thereof.

16. The composition of claim 14 which contains 0.5 to 50% of bio-active, 10 to
30 50% of acetal, and 5 to 30% surfactant.

17.  The composition of claim 16 wherein said surfactant is selected from the
group consisting of anionic, nonionic, zwitterionic, and cationic surfactants.

R Y




WO 01/ 17345 23 PCTI EPO0O/ 08328 18. The conposition of claiml further
conprising_an antifoam selected form the group consisting of

per f | uor o- M&UEHF - al kyl phosphi ni ¢ acpgls or perfl uoro-( /EP00/08328
C18) - al kyl phosphoni c acids or their alkali netal, anmonium or C2-Cl18

al kyl ammonium salts or their salts wth C10-C18-al kyl am net hoxyl ates or 5:

et hyl enedi ayg.ne-mHeehmpckiten dfrcldﬁ'rlmfdﬁﬁér co]w?pns-ﬂaearpé’rﬂﬁé‘éhtsb@&téaffoﬁha' m 1,

wherein said bl o-active conpound has a I't 1 ng poi nt bel ow about 100C. 10
20. The conﬁbegrwmeprwst@gaaf ﬁﬁrﬂug@-&?sdiwampmmlmmd@pnpenﬂ@or@r(csdr opl et

particle si mcrons. 21. The
conposi ti oné @hbg‘?“‘m&a%as QP@%%@P@R%[ émg'{r?q““ﬁppﬂﬁ W T
I I |alky|ammdn|um3alts or their salts with C40-C4s-alkylaminethoxylates or

5 ethylenediamine-ethoxylates or mixtures.

19. The composition of claim 1, wherein said bio-active compound has a
melting point below about 100°C.

10 20. The composition of claim 1 as a O/W emulsion, wherein the oil droplet
particle size distribution is between about 1 and about 15 microns.

21.  The composition of claim 1 which is a micro-emulsion.
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