"FUNG Cl DAL COVPCSI TI ON BASED ON ALUM NI UM TRI S- ( ETHYL PHOSPHONATE)" The
pre I nvention relates to new fungicidal 5 conpositions based ggzqg X
oNous acid ester, and to a nmethod of conbating fungal disea, A
ith the aid of these conpositions. French Patent 2,254,276 .
descri l§gs conpositions for combating fungal diseases of plants, which .- )
' as the 10 active ingredient, at |east one salt of an . O
al kyl™="phosphorous acid. These conpositi¢ns are effective agai nst many

phyt ophagous fungi, such as Phyconycetes, in particular Plasnopara viticola
and 'vari ous RhytaoR oL a D~ RLacLice, ul Nj £ sphite [which may
al so be naned _;3; 2rBR: 2col XL Eé'ﬁs%ry,w Sk RIS 2 i s

herei nafter i &g Sje "phosethyl Al"] is used comercially, in the form
of a wettabl-e powder, for treatnment by spraying the |eaves. 'Al though this
formulation i's quiphe pkbsehtVvenveteiohhesratandis i sungiRadaicul ar for
protecting _vines, its 20 effectiveness takes | onger to appear when it is

appl i ed cu?abbmpbyitmohsobéseﬂ on cp sphd spledanolys Gdiah detan,| andoyof angi  of

t he Phytopht hora type, such as Phytophthora ci nnanmom which cause avocado
rot or rot omegheduoficambating fungal|diseases 9f planha witbsShecaidy a
e.relatively small, and are insufficient if

foliage of | ow absorbency a

trees which ﬁ&&é &PFeSHVgﬁﬁéﬁlgf?acked are treated curatively. This
necessitates nore |d.cat] yal eLd > 4 t%RQ; r.Qhi hi tiye, slow
in all respects aﬁgggsgnﬁétgﬁgaﬁégﬂgt%*?ﬁ&%§€§%é§§a: e 55§§$?P§ gP¥the
attack by thgoh¥B8ing fungal diseases of plants, which contain, as the

.iv; 10 active ingredient, at least one salt of an alkyl-phosphorous th
‘acid. These compositions are effective against many
phytophégous fungi; such as Phycomycétes, in particular
Plasmopara vitidola and vafiouS'Phytophthora. In practice,
aluminium ethyl phosphite [which may also be named as |
15 "aluminium tris-(ethyl phosphonate)" and-which is hereinafter
identified as "phosethyl Al"] is used commercially; in the
form of a wettable powder, for treatment by spraying the
leaves; Although this formulation is quite effective under
these conditions, in particular for protecting vines, its
/ 20 gffectiveness takes longer to appear.when it is applied - (;
' curatively to tropical crops attackéd, often heavily, by
fungi of the Phytophthora type, such'as Phytophthora cinnamomi
which cause avocado rot or rot of citrus fruits.
25 In fact, the amounts absorbed by a foliage of low
absorbency are relatively small, and are insufficient if
trees which have already been attacked are treated
curatively. This necessitates more applications, rendering
the treatment prohibitive, slow in all respects and even

30 inadequate in view of the severity of the attack by the fungi.



It has now been found that these di seases can be effectively conbated by
application, in particular by injection into the trunks of trees, of 2
stabilised aqueous solution of phosethyl A . However, this poses a pf
5 inasmuch as this active ingredi ent undergoes hydrolysis in an aque
nedhun1mh|ch substantially and progressively decreases its concentra ‘
meRiAg it i npossible to obtain concentratgd aqueous conpositions which are-
stabl e over a period of time. 10 present invention provides a

process for stabilisif®gnaguReySnach o@ns Hadhanald¥isthsethbsh ”p“ ses

adding a water-soluble salt off a weak acid and a strong base, as t
stabiliser, to tdFfecatively cohbated Bf afwriddvion) 1nThﬁr'tlib&ﬁmhroﬁya' SO

r'el ates to aqueous sol utions of 15 phosethyl Al stabilised by this process.
The term "weak dgijéctiiont énbe thedetximisl o tmaes n@fa arstebiliaeddageechs as
acid salts of phosphqrous acid or. phosphonic ‘acid or, preferably, an

organic acid, sfHuidioneof phagethy} 1(:HRWQquqmthéﬁaPﬁPésaéePFeb%%md
ne P o

B P ohci 6 & thinstiich, 38 gﬁlfo?cﬁn‘?%{of'ﬁ%%ﬁf&fimd%aﬁgﬁsfeP¥§ elvefscl o

St rong bases ""h' q‘agpéqlﬂ%oiﬁeﬂe tr:Tl.;at g.p %ﬁgr 8% HeééYvé‘fﬂrne

preferably, mner ases suc
alkallne earth FRicdeases 1ts.concentration, maklng it impossible to obtain

concentrated agqueous compositions which are stable over
a period of time.
\v/ 10 The present invention provides a process for stabilising
| aqueous solutions of phosethYl al, which comprises adding |
a water-soluble salt of a weak acid and a strong base, as
lthe'stabiliser; to the aqﬁeous solution of phosethyl Al.
The invention also relates to agueous solutions of
15 phosethyl Al stabilised by this process. The term "weak
| acia" is'to'be undétstood as meaning a mineral acid, such as
acid saits of phosphorous acid or phéSphonic.acid or,
preferébly,ian organic acid, such as, e.g., an aliphatic
acid, for example acetic:acid, propionic écid, butyric
acid, fumaric ac1d, oxalic acld, lactic acid or citric acld,
or an am1noac1d, for example ethylenediaminetetracetic
acid. |
Strong bases which may be used are organic bases,
such as a teftiary amine, or, preferably, mineral bases,
25 such as alkali metal hydroxides and alkaline earth metal
hydroxides, preferably'ﬁith a good solubility in water,
such as sodium hydroxide, potassiﬁm hydroxide or lime.
The amount of stabiliser depends on the nature

thereof and the concentration of phosethyl Al in the agqueous



hydr oxi des, preferably with a good solubility in water, such as ,sodi um

R d)((_gi de, potassium hydroxide or |line. The anount of stabiliser depends.on
at ure thereof and the concentration of phosethyl Al in the aqueous-
anposition. In fact, if the stabiliser is present either in:.too snall
Nt or, on .the other hand, in too | arge an,anount, the solution.is

[ icient, 5  wth the.result that th f.fectiveness is . :
corr espondi ngl §oTPHiYEE™: SR p afcézi'néPyFI_“f ts%?g’é' ABrBoVePT6EERT rOUME ™t hat t he
nost suitabl e oMY dra100hnt diAurkObEeSHRNH NG her t BghSt Qhchbonet ri ¢ anount
which, if the stabilising agent is. cal cium acetate, is 2 phoset hyl Al :3

cal ci um acet at targd-Gin hGouskangiee soilntite iasetotleat cinirhas gt Hesabout

hal f t he stoichionetric anmount gives.a stable clear solution, whilst twce

this amount gi ¥8a® rqdedidisapidtiafi theeactite dBAFBSIIM0RE ABRO UiTig Fo t he
Inventiongare Bgﬁ%‘%{rﬂeblrlésﬁigpégae:d cRY 2FFLOG Rnuakels Séﬁéi@'sﬁoﬁﬂﬁgi? t he

weak 15 Tacid e strong base, e.g. calciumacetate, to an adueous
sol ution of theiphasat hgurptisida yaqlieonss arRoset | Bderacoandi figatd ahkehe

i nvention may al so contain: ot her water-sol uble adjuvants, such as

surf ace- act i vemagleriwita@lenseint Hissnps WAt gosssseendingr toothe | nj ect abl e

sol utions.. | tstnc%.%hglot%gtrcfg gr%tpnﬁc% tigh? P i_ %_:é'abilising agent is
-+ calcium acetate, is 2 phosethyl Al:3 calcium acetate. For
10 example, in the case of calcium acetate, abeut'half the |
stoichiometric amount gives a stable clear solution, whilst v
twice this amount gives'rise to a precipitate. The
l,compo_sitions_ according to the invention are pr_eferab_ly
prepared | by add'ing a'wat_:er-seluble -salt of ﬁhe' weak
15 acid and the strong base, e.g. calcium a_ceta_te, te_an
aqueous solution of the _pho_sethyl Al..___ . _
' jhe aqueous'cpmposition_according to the invention
'_may aleo contain other watei-soiuble adjuvants, such as
surface-active'agents, althouéh thie is net neceesery'for
20 injectable soluﬁipné. _xg hay also contain certain oligo-
elements which_ptomote'grbwth of the trees or are |
advantageoes in combating deficiencies, such as salts of
zingc, manganese, iron or boren in Shitable amounts.

The phosethyl _Al is: preseht in the cempositions

25 according to the invention in a concentration of in
general between 1 and 120 g/litre and preferably between
1'0. and 110 g/litre. .
This solution can be applied to plants to combat
attacks by phytophagous fungi by ar;y suﬁ'.tahle treatment,
30

such as spr__a_Ying of the leaves or soaking of the roots.

Excellent results have been obtained .by injection into the

Q ear which signifies that sol ubiligation of the active ingredient i su;“



el ements which:pronote growmh of the trees or are advantageous in conbat}
deficiencies, such as salts of zinc, manganese, iron or boron in suita
amounts.. The phosethyl Al is present in the conpositions 25 accordin
the invention in a concentration of in general between 1 and 120 g/litfre
and preferably between 10 and.110 g/litre. This solution can be applie
plénts to conbat attacks by phytophagous éungl by any suitable treatne
30 such as spraying of the | eaves or soaking of the roots. Excellent

resul ts have beefngll el sUuskll eEbeBl SLR AP .ol Wioddlacli28adse dput -

trees, such as, e.g., avocado trees, ut t process can be applie

ot her trees, SUCtkhéi?ﬁiderw cahube hpEEiedOEom(HréHEp&ddhe%% cithfis
treatment is carried out by first nmaking holes distributed around the 5
trunk of the treﬁruﬂt]treaaaondshagea ar dedcom dtxamrint Tﬁeiﬂmea&meamuis
phoset hyl Al solution enplo which may vary fromO0.1 to 5 g/m of 50|
covered by the feRYRRa K’NJ £irel Wﬂl‘bngh]@?i/ﬁﬁ @%ﬁw AFPVBEr th

device, with_or w't out. %%5% pressure. The liquid is absorbed slomﬁy
and is prefe?ablﬁF % iﬁ gsSure in the. injection apparatus. \Wen the

I nj ection has ‘ended, irI dBLRRadsEhEaD! & A0 O addi ' Uee the aqueous
phosethyl Al solution employed, which may vary from 0.1

to 5 g/m? of 80il covered by the foliage, is injected
into the holes with any approPriate device, with or without
(N : 10 using pressure.
| The liquid is absorbed slowly and is preferably:kept
under pressure in the injection apparatus. .When the
injection has ended, it.may be desirable to block the hole
or holes with the aid of a material which is non-aggreesive
15 towards the plant tissue, such as, e.g., a wax, which may
contain adjuvants, such as disinfectants, in order to
reduce the risk of introducing secondary diseases. 'The
number of treatments is very small, especially with respect
to the number of interventions necessary when.the leaves
20 are sprayed. For example, on a severely attacked tree,
effective curafive treatment is obtained in the first
year with two injeetions. and in the-following years
treatmenf once per year is sufficient to keep the tree
healthy or on the way to recovery.'.The.effectiveness.of
25 the treatment is femafkable, heevily attacked trees being
cured within 2 years. which is surprising since other
systemlc fungicides which are usually active on these fungi
. © .. are ineffective when injected under the same conditions.

The examples which follow illustrate the preparation



or holes with the aid of a material which is non-aggressive 15 towards the.
praqt -tissue, such as, e.g., a wax, which may contain adjuvants, such as

i Nfectants, in order to reduce the risk of introducing secondary

§es: The nunber of treatnments is very snmall, especially with respect

' nunber of interventions necessaéi when the | eaves 20 are sprayed.
xampl e, on a severely attacked tT effectlve curative treatnent is:

obt ai/ned in th flrst gar Wi th _two.lnj he fol |l owi ng years N
ft rent oncé& %% 1§n§ufFF gﬁfn gﬁ t?@yékééb eal thy or on the

may to recovery. The ef f ecti veness of 25 the treatnent is remarkable,

heavi |y attacked trees. being cured within 2 years, which is surprising

si nce ot her SEggg@g 1ung|0|des whi ch are usually active on these fungi are
“ineffective wnen 1 njected under the-sanme conditions. The exanpl es which
~followillustrate The phegerfellewing stompagidsiansonshexecquadntjtiest axe

i nvention. Exanple 1:. The three fol|ow ng, conpositions, where quantities
~are-by WE|ghthaW61ﬁP§paP§E B?eﬁﬁﬁ%Q)QYré; ﬁHQFeﬁsﬁH6§¥thyl Al and,

.-where appropri m acet e |n wat er:: Control sition of
Conposi tio %Pﬁs %N@ i BH Té% eﬁPEﬁ%Rﬁ§ o SELELUm aceggg € in
1 2 .

e

water:
| -COntrol . Composition of
, Composition the Invention
Technical grade 98% pure '

1 2
10 phosethyl Al .ccceccescccoses 102 caceuces 102 ... 102 \‘J
Calcium acetate .ceccccocecscacees - eccecscas 33 ;;. 67
! Water gsp 1 iitre=.;...;.;...;Q. 898';-...... 865 ... 831
The amounts of acetate added to Compositions 1 and 2
correspond respectively to half the stoichiometric amount,
15 for composition 1, and to all of this stoichiometric .
' amount; for composition 2.
The three solutions are subjected to a stability
test at 50°C for 1 month, after which the relative

degradation of phosethyl Al and the appearance of the

| "
20 solution are evaluated. The results are shown in the
following table: |
Evaluation criterion after| o Composition of
o Control the invention

1 month at 50°C - | Composition 1 2
25 | Relative degradation of

phosethyl al : | ;100% 12% 12%

Appearance of the solu-'

tion (initially clear) _ precipitate clear | precip-| = °

' itate




10 . phosethyl Al ................ 102 ..... 102 ... 102 Cal cium
acetate e e - . 33 . ... 67 Water gsp 1l litre
......... L..... 898 ........ 865 ... 831 The ampunts of acetate added
Compositions-1 and 2 correspond respectively to half the stoichionetri
anpunt, 15 for conposition 1, .and to all of this stoichionetric anmount)
com905|t|on 2. The three solutlons are sulgected to a stability test at
for 1 nonth, after which the relative degradation of phosethyl A and the
appear ance of the 20 Thlist tablareleaxly dlews Hhatr aftletrs lamenthoat i n t he
followi ng table: Evaluation criterion after Conposi tion of
Contr ol t h®9%°Bsention | nonth at 500C 'Cbnposition 1

7 25 Rel at d d
T oo Appearaide thePaateBl Bti¥iod) fhe shopeshul, p1 18 Smmletely .

cl ear rec 0 t th at
[ ERR} : -pln {Ee co%% Fdsgﬁutlggée%iéié% g?ﬁ?% iﬁ'ﬁgecgﬁ%Fg§éﬁy ﬁ%%ggded
and a preci pi tsat gchti®nl msthﬁuquéum stitie nor clear:

- in solutions 1 and 2 according to the invention, the

degradation of phosethyl Al is limited in an acceptable

manner; moreover, whilst a slight precipitate hés formed

in solution 2, solution 1 is clear. Thus only solution

-k,} 10 1 is completely satisfactory;
‘Example 2:
Two compositions are prepared by diluting composition

1, obtained in Example 1, once and, respectively, twice.

Compositions containing, respectively, 51 and 20.5 grams of
15 98% pure phosethyl Al and 16.5 and 8.25 grams of calcium

" acetate are thus obtained.



ol ution is thus neither stable nor clear; -—in inutioné 1. and 2
Ni ng to the invention, the degradation of phoset hyl islimted in

‘akcept abl e manner; noreover, whilst. a sllght ﬂ“ﬂn fornmed in
| Lryn 2, solution 1 i s cl ear. Thus 70n| y solu Hﬂ" mll E | etely
tion 1 obtalned I n. Exanpl e CLaIMSe and respectively, tw ce. :14:

pesi tions containing, respectively, 51 and 20.5 grans of 15 98%pure
phosethyl Al and 1e. 5Agfungiciiak gampesitdon whisheramprigestams obt ai ned.

sol ut or %Alﬁggs%'c‘ﬁyls Sk a%na?&?e;}yﬁhe’i %“9'938#3882'93%3@?# T saltof |
11
"n"the form SPARTMERLPI 0B, € aeky o SRR ARR.RRaCR RREGN hepe, T

claiml or 2 wherein the weak acid is an organic acid. 4 A conposition
according to 1 or 2 wherein the 10 weak acid is an aliphatic acid or an
aminoaci d.g5. A gonPAStdiysys Rt didiprding tonclladm 2 Phetke NEdhe geak
~acid is acetic acid, propionic acid, butyric acid, fumaric acid, oxalic
- aci-d, |acticaacldarcaqueeuaialufrion. - : o

3. A composition according to claim 1 or 2 wherein
the weak acid is an o:ganic acid. _ -
4. a composition according to 1 or 2 vherein the -

10 weak ac1d is an allphatlc acid or an aminoacid.

5. A composition according to claim 1 or 2 wherein
- the weak acid is acetic acid, propionic acid, butyric acid,
fumaric acid, oxalic acid, lactic acid, citric acid or

ethylenediaminetetracetic acid.

15 6. A coﬁposition according to any one of claims 1 to 5

wherein the strong base is calcium hydroxide. - '\j _

7. A composition according to any one of claims 1 to 5
- : wherein the strong base is sodium hydroxide or potassium

hydroxide.

20 8. A composition according to any one of claims 1 to 5

wherein the stabiliser is calcium acetate.



et hyl enedi am netetracetic acid. 15 6. A _cenposition according to
any-one of clains 1 to 5 wherein the strong base -is l.Gigt/ M hydr oxi d¢
A conposition _according to any one of cl ai m‘\“‘““‘\%ﬂr\ﬁ“ﬁ t he strong
IS sodi um hydr oxi de or potassi um hydroxi:de } R s *conposi tion
according to any one of clains 1 to 5 wherei*n the stabiliser is calcium
acgt at e. -8- 9. A conpbsition according to claim1 in the formof a

cl ear aqueous sol utigon i ri.s AN .80 u tisgn fsekhyl Al
cont ai ni ng, as stabi Ts\gpfgﬁg\%%ﬁ{lﬁg g?%ﬁ%"ﬁ%ﬁ?rﬁéﬁnguﬁ? 1(-311L‘?écal cium
‘acetate, the stgi ghifmigue6ud sol@iBHNUnbe rpmdelseehraaglephosatlugliodl : 3
cal cium acetate. 10. A conposition according to any one of claims 1 to 9,
Whi ch contains PEopndsatayl28l (gonuaisipng. ppostabijisgr, RJplf the 11 A
conposition according, to.cl.aim1 substantially T &l fdesahd; ped
with especi al réFB?Eﬁ’c‘?é"ﬁttfiEx%% f%z)?aizc?ﬁﬁ?éc%éﬁggtgs%b% %rgio fai nifrlfg
stabl e aquepus gpbuhi GRSindSdeEMU@IARI DOpRbaehiiyh1A Reaaedingaderazry one
of clainms 1 to 11, which conprises adding a water-soluble salt of a weak
acid and strong base to these solutions. 13.. A process according to claim

12: substantially 205 a3 RehSdiRALAr ScdoRfirided Why orRSReCEBAimLNer ence to
Exanpl e :

to 9, which contains from 1 to 120 g/litre of phosethyl Al.

10 11. A composition according to claim 1 substantially
14). . as hereinbefore described with especial reierence to

Example 1 ox 2.

12. A process for obtaining stable aqueous solutions
'15 containing phosethyl Al according to any one of claims
1 to 11, which comprises adding a water-soluble salt of a

weak acid and strong base to these solutions.

13.. A process ACcording to claim 12 substantially
20 as hereinbefore described with especial reference to Example

1.

' 14. A method for combating attacks by phytophagous
fuingi on crop plants which comprises applying to the plants
25 an effective amount of a composition according to any one

of claims 1 to 11.

15. A method for combating attacks by phytophagous
fungi on crop trees which comprises injecting an effective

30 amount of a composition according to any one of claims 1 to



1. 14. A method for conbating attacks by phyto hagoué'fungi on crop pl ants
whi ch conprises applying to the plants 25 an effectiv

conpaQsttion according to any one of clains 1:to net hod for
cogbaljing attacks by phytophagous fungi on cr op(mukﬂﬂmw' rises

i N1g an effective 30 - anmpbunt of a conposi any one of .
cl{ai® ‘to 9 11 into the trunk of-t®e-tree. 16. A nethod accerding to \/*

cllai i\ wherein the crop.tree is avocado. 17. A nethod accor
15\subsyant i aldly zsatastﬂp@rmwf Qfetbés‘éF?%ed '

16. A method according to claim 15 whé:ein

tree is avocado.

ding to clalm

‘the crop

17. A method according to claim 15 substantially

5 as hereinbefore described.
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