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(71) We, PHILA(JRO formerly known as Pepro bocnété pour le Développe— :
.ment et la Vente dé ﬁpccxahtes Chimiques, a body corporate organiscd under the laws of
France of 14/20 rue Pierre Baizet 69009-Lyon France do hereby declare the invention,
for which we pray that a patént may be granted to us, and the method by which it is :
5 "to be pm-fonned to be pamcularly described in and by the followmg statement:—— 5
S - This invention relates 1o fungicides. ’ .
. In particular, this invention relates to fungicidal composmons based on monoes‘ers'
of phosphonic acid (or phosphonates) and their salts. These compounds are sometimes
- - also referred to as monoaikyl (aryl . ... ) phosphites. :
10 The invention provides a fungxcxdal compesition suitable for use in controlling - 10
‘parasitic fungi in. plants which contain in conjunction with an inert support and, in the -
- case when the support is a liquid, together with a surfactant an active material com-
% . prising at least one compound corresponding to the general formula (I): -

. fl, . e'MnéB' . |
- ' R-0-P-0 R |
I no
0.

15 in which . : ' 15
' R is a linear or branched cham alkyl radical contammg from 1 to 18 carbon
atoms and preferably from 1 to 8 carbon atoms which is unsubstituted or substituted by
halogen or nitro; an alkeny! or alkinyl radical, an alkoxy alkyl radical or zn alkenoxy
alkyl radical, each of which is unsubstituted or substituted by halogen and the hydro- :
20 - carbon portion of these four types of radicals containing from 1 to 8 and preferably from . 20
1 to 5 carbon atoms, a cyclohexyl radical, an optionally substituted ary! radical, pre-
ferably phenyl, or aryl alkyl radical, prcfcrably phenyl alkyl, or a heterocyclic radical
';)pnonally a*tached to the oxygen through an aliphatic chain, preferably tetrahydro-
uryl,
i 25 ) - M represents a hydrogen atom, an ammonium cation, ammonium substituted by 1 25
N ' to 4 alkyl or hydroxy alkyl radicals containing from 1 to 5 carbon atoms or by 1 10 2
1 cyclohexyl radicals or a phenyl radical, or a cation of a metal from the group comprising
the alkali metals, preferably sodium and potassium, alkaline earth mctals, preferably
magnesium, barium, a!c:um, and polyvalent metals such as, preferably, zinc, manganese
30 copper (1) and (111), iron, nickel, aluminium, _ _ 30
' n is an integer equal to the valency of M.
Some of these compounds are known per se. V. V. Orlovski et al, Journal of Gen
"Chem. USSR, Vol. 42, p. 1924 (1972) describe the preparation of numerous salts of
menoalkxl phosplmes and in particular, monoethyl phosphites with metallic or ammon-
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é"phoni C aci,'d -(or phosphonates) and their ‘'salts. These -conpounds a
s al so referred to as nonoalkyl (aryl ......) phosphites. 10"

gntion .provides a fungl.cidal composition suitable for use in f‘f(

'ng 10 parasitic*fungi -in plants which contain in conjunction it
support -and, in the case when the support is a liquid, together-
urfactaht an active nmaterial com p#%3Phg at | east. one conpound.
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1 to the oxygen“through an alip I c chain,- p’rzferabl y =t et r ahydr.o- .
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fn substituted-by 1 25 to 4 al kyk_or hydroxy alkyl radicals o
I :ng f.r_,lom 1 to 5 carbon atonms or by 1 to 2 cyclohexyl radicals or a
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o T oger  squdie Feri et o5
se.. V. V. p{debypipidiphokike, é—n—d { Priobphétate OR-hexadecy! phosphonate, O-cyclo-
' hexyl phosphonate, O-phenyl phosphonate and O-benzyl phosphonate.
20 It is also possible to obtain (cf. Houben-Weyl, Vol. X1I/2, page 6) esters accord-
- ing to the invention by hydrolysing a phosphorous acid dichloride with two equivalents
of water in accordance with the following scheme: : :

LT

[T

e COH

Cl

: -~ -..O-octyl phosphonate in particular may be prepared by this method. - _
25 " So far as the salts are concemed, they may be prepared by at least two methods:
the first (cf. Houben-Weyl, Vol. XII, page 7) comprises hydrolysing or saponifying an
0,0-dialkyl phosphonate in accordance with the following scheme: - '

- R H N -‘I-I oo
L+MOH—§R—0—P|-—OM+R' OH

R
' “This method is particularly suitable for alkali metal salts and ammonium salts.

30 I—Alkali metal and ammonium salts - : S

- Saponification is carried out with a mineral or organic base in aqueous solution.

The reaction takes place in 1 to 4 hours at a temperature ranging from ambient

temperature to the reflux temperature (aqueous medium). The products obtained,

which are liquids or solids generally soluble in water, are separated by eliminating the

35 water and the solvent, if any. .

Sodium O-cthyl phbosphonate was prepared in this way. One equivalent of soda in

hydroalcoholic solution was added dropwise with stirring to a hydroalcoholic solution

. of 0,0-diethy! phosphonate. After standing for 2 hours, the alcohel and water were

. removed by distiliation under reduced pressure in a water bath. The solid residue was

- 40 recrystallised from absolute alcohol. ' : . :

Melting point: >300° C,, yield: 68%.
- .. Analysis for C,;H,O3Na P o
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gJaternary ammoni-um sal ts Prepar atlon of tetranet hyI anmoni-um .
“phosphonate 0.05 nol e of "0, 0-di net hyl phosphl te was added to
nt quantity of- tri- net hyl -amne in soluti'on in acetone. The

“medi um yas kept at 50 to [err] for, 2 hours. Evaporation of" t he~
Feft- a-highiy—hygroscopi-c-water-salkiiPdsalid Vield  770% Analysis8

L A e

r] %: - [11-CSubstituted &bmonium salth P Cal cul ated - 35.5

P - prepared y the same pracess The yields are in excess of 85%, in every case.

N

118 35 10 a) Alkanop:gmmndalkylammgghg' 9.22 8. 22 18 48

or r espondi ng O IPr ti {%ﬁ;ﬁﬂ?}: f amepiiyn éphvg?heﬂa@btg n :

# met hods t he eQm )i g?oﬁf e %’e‘iﬁ‘fo"ﬁﬁi’xﬁg 50° C 5
Vil- O ethyl andHcJﬂ&ranﬂﬁ dpsx(amrnqay hate, respectively.
%Gt i.on. was carri ediebluss aln,f? 1as[err] in acet onitrile. The soli ds

jswere recryst al Apalpy idrCoN¥ead one. 15 ' Tetrarret hyl: -

M 0- et hyl phosphgnat e f .'N P : - 15 Y| el d:
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). 84 @gd is’lls 82 rofba 1188;2 39.387 9.40-  7.80%

20 ‘Tetramet hyl- anmoni um 0- i:sopr opyl:
ate Yiel d: 92% Sm%r CO[rmm]is, whose thasicteristiorard shpwr] in(the following Table, were




25 . i _ Calcul ated 42.6 10 15 7.11 15. 7 _
. 42.6+10.26. . 7.13 15.,9_I_II-.DivaI
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15 R S ) - 1,449 394 .

15 Eefr]: 16 L e , ' 1,449,394 '-_
-16 [err]ly [err] [err] _ [err] ° 19 - : . : o ‘ég!"
S : - ' - 19 b) - Fromthe sodi uxt

sakt ,Al'um ni um O i sopropyl phosphonate Sodi um O-i'sopropyl phosphonate was -
._.p;-%ed A Wal ution of 0 068 nol o.of 4,394 i i i - 11
ol ecul e of watey QimtedrCnndhiuslisslisi | | ed water was added to'a 5- . = . ;
sol uti ong of 0.18 nol e oPrepamation ghutrammthlyb @nmanivef Oeeghyl phosphonaet er . The , :
1 Uk Ni Uk n- - 50.05 mole of O,0-dimethyl phosphite was. added to an equivalent quantity of tri- 3
al umi.ni ym O-n i L0 S . _ .
U "+ -methyl amine in solution in acetone. The reaction medium was kept at 50 to 60° C. for
B o - 2 hours. Evaporation of the acetone left 2 highly hygroscopic water-soluble solid. -
' A Yield: 77% . A -
: . Analysis for C,H, ;NO,P . .
_ - Calculated  35.5 947 828 1835 T T _ :
_ 10 - - Found 355 922 82 1848 . . - . .. . 10 I
' . The corresponding O-ethyl and O-isopropyl derivatives were obtained by the same ' '
method, the 0,0-dimethyl phosphite being replaced by the O-methyl-O-ethyl and the
- O-methyl-O-isopropyl phosphonate, respectively. The reaction was carried out at 70.
S to 100° C. in acetonitrile. The solids obtained were recrystallised from acetone.
J_ 15 Tetramethyl ammonium O-ethyl phosphonate 15
N ' - Yield: 94%,, m.p.: 134°C. .
; " - Analysis for C,;H,;NO,P
& _ o C H N P
. : " Calculated - 394 9.84 7.5 16.95 LA '
Qg 20 - . Found 3038 940 780 1690 o R | I
- g . S '
S g - Tetramethyl ammonium O-isopropyl phosphonate
o B . Yield: 92%,, m.p: 153° C.
E:g . Analysis for C,H, ,NO;P | R .
2% 8gu 25 Calculited 426 1015 7.11 157 ' o 25
> §, §g g . Found 426 1026 7.13- 159 . : R :
48 @c8 . o I
;Ej § __g‘.g. 2 I1I—Divalent metal salts - . '
J ¥ B4 A metal halide was reacted with a dialky! phosphite in accordance with the foliow-
g 8 -:-;,- ing scheme: . _ - . -
g” § : éﬁ? : - . H :
& £ e 1 L
=6 55§ 30 . ROL-P,  +M® X —_RO-P-OM+RX 30
Sw EEE - o .o I D |
5§ S g : - - 0 0
S 58
=& S g Vo k P . 3
5% 2B | (¢f. Orlovskii et al, J. Organ. Chem. USSR, Vol, 42, pages 1924~-1972). y
S 8§ 'g ﬁ : Calcium O-ethyl phosphonate was prepared in this way. ) ' - E
. FEid B . A mixture of 11 g (0.01 mole) of calcium chloride with 2.8 g (0.02 mole) of O,0- 5
Z bt diethyl phosphonate was heated with stirring for 2 hours to 110-—130° C. The mixture ¥

35 was then cooled. A precipitate was obtained which, after filtration and washing, gave 35
white crystals melting at above 420° C. in a yield of 96°/. '

Analysis for C,H,,0,P,Ca
o C H

%o
Calculated . 18.6 1.5 _ : 3
40 Found 1912 1.98 - - 40 3

’

The following salts may be similarly obtained by replacing the starting salt:
~— barium O-ethyl phosphonate
= zinc O-ethyl phosphonate

. Magnesiym O-ethyl phosphonate
5 0.2 mole of O,0-diethyl phosphite was added .to a2 suspension of 0.1 mole of 45
magnesia in 100 cc of distilled water. The exothermic reaction was carried out with

S TR, e IO




for [err]:

C
nd - 12

depared by t hestsdmeforrgtiwod ak 50tCaéto Gloradon,] :

@nat e deri vat i Gl lewias p white solid yhichaws Fashedoni® st ndabenidiied epl ac- 15
alumniumnitr aX
e conmpounds are

10

H - Al

P Cal'cyly 27.27

ield:

ed,- the gyields age in excass ofg70% Mg 4 P - - 20. -
D4 [err] - -:,”-Calculated 19.83: 496 *-1002 2560 [err] 21 - -
' " Found 1990 522 99 256Perr]

foc'following Table shows the characteristics (appearance, mélting point, solubility .

in water) and analysis of other metal alky! phosphonates obtained in the same way as

in the preceding Example. Unless otherwise indicated, the yields are in excess of 70%,

the majority being quantitative, In the case of manganese salts, the metal oxide was re-
placed by a carbonate. - - o '

S

n,] fie water sag] pvaporedafrony the -

gld; J00%, mpr 07 €on nitrate. The character.istics of
nsagt“so'g’ﬁ?ﬂgﬁﬁ e fol | owi ng Tabl e. . Unl'ess..ot herw se

opy bhosphori_at"e was precipitated. The pr eci .pi tate was cent r__i-fuge_d washed
ter and then with acetqne and finally dried in“vacuo, giving a
tch is insoluble in water."Yield: 60% mp.: [err]. 10°

\'

6.06 - 6.82,,

10

B Y N Pt T YT T P ATy T ST L/
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BN um O- et hoxy et hyl phosphonate; 15. Ammoni um 0 cycl ohexyl -
fnat e; 16. Ammoni um O begnpzyl. phosphonate 17. Amoni um. .

hy:dr of ur f uryl phosphonate <18. Sodi um 0- net hyI phosphonat e;.
Tetrarret hyl arnnmoni um O net hyl- ‘phosphonate; 20. D cyl ohexyl

i :phosphonate; 21. Potassium O et hyl- phogﬂphonate 22. Magnesmm
p:hospho,nﬁ;el;\ 25 _ 23 Barium .0l ohosohonat e,

[ 25 24. Zinc O ethyl, phosphonate 25. Manganese
phosphonate; 26. Al um n| um | O et hyl" ‘phbsphonate; 27. Iron (I 1)

iphosphonate =36 A8—Copper—{tHp——ethyt—plres
EI) O et hyl |phosphonat ¢; 30. Magnesifum O-n- pr opyl
(D,l sopropyl phosphongt.e;{ 32. Cal ci um|0-i sopr ¢pyl pHo ;
i ni um O-i sopropyl phogphonat e|: 34. " $odi um Oy n-but Ml phosphonat &;
35 Cal ¢ci um ¢ n-buty }g osphonate; . .} 36.
11 0-sec. -butyI phosphogdte; 37 Al.um ni ngJO sec. - bytyl phpsphonatie;
% CaIC| um O - [ (2- et hyll ) - n-hpxyl ] pt Q§g_ﬁlon1te; ' S
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39. So i um’ Orret hoxy et hyI phosphonate 40, Magne_s_i um O net hoxy et hyl
phosphonate; 41. Amroni um 0 - pr.opar gyl phosphonate-' "42. Ammoni um.O phen

" phosphongte. 45 = . EXAMPLE 1:
45 In viyo test on Pl asm)para V|t|col a |n vi ne pl ants a): Pr eventlve
_ ataent THe vari sprig ed
~underneath using a spray -gun with an aqueous 'suspensi on of a vvettabl e
-povvder havi ng the 50 -follow ng conposi ti on (by -wei ght ) :
acti ve -mat-eri@b—t-o=bg-test-ed % . ~=defloccul ant .. .
‘(kcal ei unglignosyl phate) | - $% wet tfi ng ag nk (s pdi,um gl kyl aryl sul phonat e)
_-1/ofU/Ie (alurri nium si-Iich‘te) - 19655 inthe requfred -
“di [ utionfcontaining.the acg { ve nat edted|in the fequired- 55
“dose. Eagh test jwas repgat@f three hqurs, th¢ plants were
. clont ami nated by {spraying the | eave wi% h 40 cc of fan agugeous .
“: guspensi pn contdi ni ng agproki mat el e of jthe fungus per] cc of k
-tlhe suspgnsion. | - 1, 449, 39} : < : - 24 The
ots werp then glaced i an|incubg [&r] |/ 100% ¢l ative o
um dityfj for a.gderiod off 48[ hours. . -}
| 1 |s2[8ER8 (3888 [vaax 2525 ] 88898288
L& |RvdR |9edd (v [gidg| g e -'
‘ ] . g
. 3 "'6-5 l_ B
.1'2 g3 Tenood |OCwm N~ TN l\ocl--ugr
St elleennNeo® ogmn lonqgn | famF moax
= B8RV |92 |ET8 |RVRR] g ex|ieex ¥
-] 0 o . ’ T ' f
Oa - [Pele=0a uzde juzfe juzSa | uzSa jumSa | E
‘® - __
i) 2 > o ]
B A =3 | =29 | = - - E
v «l28| g SE2| T2 S e | £
ot . o>y @ QO - S .0 @ o 4 ;'_: X
£ —~IE3| o5 | oS2| ovs| 22 | o2 | &2
S @ |78 =32 289| Zaz| =2 =3 03 ) ;
z 9 S| Fa $ac| 35| §2 K 82 ;
T o= Q.
| £ R o
L Tt - &
' Y -; T e, L Y T ~ . ~
=) _ = o o - >
[=% < [} B (@]
: e 1% |2 |32 E U
—d 8] &) 8] &) © - ') i
. .- . ~ vk . ) E
= ] £ ]
. &) &) = = = s
]
Lo
O I
T ;-
I I IR B¢ ! b :
- = = = & -
&) & T
\:'" S < N ! VAR NR ® j
— O Q O C & Ol O




ound t hat,

\ts were inspected 9 days after
in a dose of 0.5-g/\l,
26 to 30, 32 to 38 and 40 to 42 afforded total
-onpounds 23, 25; 31 and 39 afforded good protection.

'infeétation
conmpounds ‘1 5.

Under these.conditi
to 9, 11t

(J .
_ bol /
‘prot ection,

In addition,-

hei ng |
id: t hat

120 wer

‘dose o
by th
m.| dew
;_t;est_-

0. 42.¢ npl eteI

ound t haggnone of the conpounds t esygehnpowed the | east” 16
i'ci ty D) Ireat fTEﬂ[ artercontam matr o 10- e procedure was
ibed in .(a) above, 'except that the plants were first of all 10
nated and then treated with the active material to be tested, the’

~ above. Unless otherwise indicated, the yields are in excess of 70%.

spect ed 9days afte contcn1nat|o¢ Under these condltlon Lt,
in a selof 1 g/|, congounds 1}jto 8, 10 to 29, 31, .32, 36
sttopped t he devgl opnent of n1|dew - on. 15 the
.z _ . .
test by r§0t absor ption $everal i ne 'st ocks (Ganay varlety)
ed in a 8t coftai hing vdnniculife and a nutritive solution
with 40 cc jof E sofutionijcontaining 0.5°g{l of ‘Lhe materjal
fter 2 dayg, tne vine wag contanjnated with an 20. . =
I on confrarming I00J 000 sfgores/cclof Plas viticala. . T E
then llef4 |t @dpeubake £qr Agawirs in ag t [err] 5
huni di /5 | Thbs deg(Le D& |i i éxidli on waskdbSéEEed after "
rel atilar—fo an in{ested |control [which hgdﬂﬁeeﬁ spri nkl ed 3*?
i stillefEwdter. Unfler these condifti ons, 8 wasaf ound that, wg
0.5 g/fz8¢onpounds 1 to 18, 20 %%uand 37 to 42?%
root s, %%-fo%&;%#ﬁﬁlaﬁroﬁeqta%m t0 theg E*’ 25 |eaves  §
whi ch. rgag[n-ﬂ‘?’.ﬁsb ﬂ&:&aﬁrly‘&‘f’ﬁbﬁwstem cgrm g of these &g
pn m | deyg off e 2d iSmda | o =Sa -s§§§g§ XK-E
_ ; : = _ b
? - “%é%égs a8
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..-'Gror]p's oi! 5 vi ne stocks (Gamay vari et y) ver e . sprayed every 8 days froe
‘ég

-30 5th Jdgly to the 20t'h August, ‘Wit h“arr aqueous sol ution containing 20( Al
~of active material, or, in-one case, a wettable powder. ‘of . thefollovvl
conpesitifon §by vei ght) active mat er| qlﬂimrrpound) 50% cal CI um ' 17 -
—TTongsul harre (aeft U(,(,LII —amnty 596755 —SodrumTatkyt—aryt
sul phonate S 1% anti: -I unpiing silica -
9% The mil dew (Pl asm)para viticol a). appear ed from 24th July onwards.
- Natural g¢ontam fatton S dqonsi def abl e. Tjn AUGUFT tne |STOCKS| Were $prayed
. in sych @& way that 40" jthg | eavep were Kept pe rranently wet] The qttacks:
of .fumgup were Eonsiderpbl. n 40 Yeptenbpr, thd m | dew was pronoted
- by partigul arl yj wet wea e | eaves vhich hphd beei} effecfkively|treated.
- Under thkse confitions, ig was fopnd that] the cpntrol4 showed 136 mildewed
areas 45 pber pl ot} he plotls trea}ed w tfh conppunds pumbers’ -
e 3 4,521, 224 26, 31 45 and| 39 di d |not . shpw t he |l east i m | dew.
~71n addition, the shoots| whi - not prlesent Huring|the tr s showed .
onlggsa few mi | dewed are - e adeq'uuc. y—gonf+rt systenic
ch cter of these conp S Jde ,gL,asa o0, _ _ | R '
50., bn t obafco G ous5qE b fobad Gl IFESIPB 91) fwere tfeatedjon the
'°June W th wet t ablz owder co‘th"‘m flg +60] g/ off manebe (80%, 300
: 5f spdi um Of et hyl honat ¢f-and 304 g/I of maghgsi um O} et hyl | .
_'_phm honat e (50pP4 .. One |e eup was [ eft untjreated] After {48 hours, the¢ plants
- weEegartificially contaidmnaeads(W iR Herienpggol a tabgcina) pnd thén finely .
_sptza_yed Wi t h er. The 4geatimal v@s»ﬁ&lea\&:em nued ¢nce -
xR 0s :
. Hag | ColozNe| oxfajozfe foxSa Juxta juxZa
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: - .1, 449, 394

hspectlon was nade - on the 12t h August by countlng t he’ nunber of -
ﬁ areas per group. The results:-are set out in the follow ng ‘Tab
Nunber of nrldemed areas ‘per group .| east

o . 48 Maneb -
- 18 Sndj WTael 0 P#Mﬂ:sg“nhncnhnnat e . 18 -
*unro ethyl phosphonat e Ot her tests show

e'tmo ‘conpounds according to the i nvention are also 5

Ve agai nst this fungus-in-cufative:tfeatjrent, pnd haje a systenrc
W 5 EXAWPLE 4. Avocado te$t Young]avgcado plants (variety Per sea .
‘were<planted in soil: .infestéd with Dhgtophtora,crnndnonr. after . .
he soil was sprayed with as [ ;o@taining 20 | - co. 3.
atum ni um O et hyl | phosphonat bl &nts werp | eft unfreated.aS'
$. 10 Under these condition 5 und affer 20|days ‘that -the
{: the control pl ant s iwere - co dedt royed| ‘whil 4t. 90% of the.
! the treated plants. wer e he KAMHLE 5: {5 ' : Young
Le pl ants wer e:cont am.nated.. Oopft.ora pprasrtica, and then:
ed after 48 hours by spray‘lrp 1 f &gl utionjgertailning 0.5 g/l :of
EO et hyl phosphonate 1t was}found a-ﬁér SQ.dat§éh”“t t he fungus mas
gly inhibited in the . - 30|’ =<1 - thg.treafed plants
the controls were infested.:. 8 o
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"'"'--'EXANPLE B 20 Strav\,berryteSt
20 Ten st}

soaki ng flpr 1. hour in an aqueous. sol ution. containing 0:2% of .cal ¢i um

. -0-isopropyl . phosphonate 35 o driced and then planted out .
the 14th Jung, in soil art|f|C| al | y conigoizeat ed Wit h Phytophtora- cact@rum_
I mediatgl y"afte rds 2pd Ghen once eévery 8 days unti T the 25 I8th

_ _'Jul y,. th g};e same sol ution which corresporided tao .

I
 plants g uﬁ\m?@-rx@»soé b hoda
L - 25 tjptal- -appl | SeHhundO-i ro;ér (Egl)h teaat bNﬂrM&ﬂuﬁJx of %6 nfdledPitumil ant s
t reat_ed soaki girake Syith aijtie Mmipleahléshof eate in 30 ¢ceof Uiistitkd datet dvat sdabds to iJnder

- - these cordi i onse 11“911 Wa%lﬂ‘ 'tmlhdf @mpquné HQIJiOtFC@Gﬂ illedh wrater; H'beﬁumle@tq’-sﬂ '

“ afforded f40 .  Propyl phosphonate gwas PHEPiy P jpitre pas ce tggcgmh whi | st
7 6% of tHe cont rﬂi\dlﬂn%en wi V\% aéeuaxg Aod gy ried cuo, giving a lte 'solid w

- EXAMPLE. #: Yield: 60°/,,mp >300° C. ' 3@ Pi ment o test 10

- pi rr_ento ql 46t s (varAmlygisfdnszuHDOder) whi ch hal already been pl ant: ed out 10
wefe tranfsplanted gn 'the 27th June to pots of earth art|f| cially :

‘cont am ngt ed W|th th(tor Q‘E?ps'%ok S pl s were:sprayed- i nmredi at el y
-ang- then tonce. ever Ygggdays 2%1 6.28 ot he23%§th July with an agueous .

sol utii en fcont ai ni ng zinc O et hyl phosphonate So as 35'to apply a total of .

- 0.5 g of. trgat ment, Kherfollswingtcompiuads payedbyile ame methodrfrore apdlestusas
control s.| Under *ﬁg@é’ Hkyh ghosphagaze derltaﬂvsesTheedetmtts Vesroblainep by Fplecwer e 19

lb

~intact atf the en nitrate e h
July.” 40 ' UanJih b:%l&&%ﬁ&ﬁﬁ:c@@smﬂiéﬂ" %gggtﬁ%gcééig %%’%%%g&]ro eﬁg’r@ﬂbl e fungici dal '

' activity jof the com . 40 ble pounds according to.
the invertion, on the one hand a system ¢ anti-nil dew activity which both

prevents fand stops the devel oprrent of vine. m Idew and on t'he ot her hand on -

certain. tht ophtora as VteH RRURE T

awberry pl ant's - (varlety Surprlse des- Hal I-es): wer e- t r-eated by@ .'




>-eudoperonospora

‘Per onospora sp.,
ra megasper na, Phytophtora drechsi eri
;e'p||nnT3 or tropical-climate _pl ant 3468 as t obacco,

types: of parasitic fungi
-~ - 45 hanul i,

- Phyt opht or & paln1vora Phytophtora phascoll,-

Phylaophora sp.

they have- also been found to be extrenely effective.in controll
: such as Ghlgnardla bi dwel | i ifremh
- Phyt opht

‘Breni a | actucae,

and ot her-
.._)>

[erTr] = 26 . .
26 mar ket - gardenlng

especi al Iy oni
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‘he preventive of
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'es al ready. -
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Physical
characteristics

white solid
m,p.>300°C
insoluble

m,p.>300°C

insoluble
m.p.>300°C

white solid
white solid
1 insoluble
‘white solid
m.p.>300°C
insoluble
white solid
m.p.>300°C
insoluble

Empirical formula

C1HyeALO,P,
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"It has alfo been found that the coir:rpo'ur'\ds-acco_r'.d"i ng to the invention

“mixed- W th other fungicidal, -anti-ml.dew phosphorus deri vatives, espec
- " 2-hydroxyF 1,3, 2-di oxaphosphol anes’, B— hydroxy et hyl “phosphites and ™
" -"phosphorous acid and its salts. 20 - The doses in which the-
dsi addording ta rhe invention atd49394d may vary. 20 _withi3l
. wide linils, depend| ng bot h upon t he, vi rul ence of the f ungus - andupon 't he
--climatic condlt_l_o_ns__ Doses of from 0.01 to 5 g/l of active material are
| general |yt sui-table. Hor theirf prhcki cgg appl i catfi on, th¢ conmpounds. -
according to the invgntion afje 2pg§ == farelyfused on]their jown. |nstead,
theyw gengral ly formgdart of fforn td@rgs. yhi ch, |as 2% a rulfe, contain a
.;.support nd/ er a sur flactant ifn<ap -fg_glg tdp the dctive mpterial|l according to.
- -the invertion. I'n thg contex af sigvehtion, ja suppojt iS an organi-c or
"mineral, jnatural or-g4yntheti¢ ral®EiSE guf{h whidh the ativé naterial is.
~-associ ated to facilitlate i-ts|app)- a@"g‘ég tign to the¢ plant|, to seeds or .
~to soil, for its trangportati gn of3Ba&hglking. The |support 30 dan be solid
(e.g. ‘cl'dys, natural for syntiETTETSHTargs—Teyr s Waxes—or—isol i d -
~fertilis¢rs) or quuill)d (e.g. jwaf mﬁcoh ,gtJQEtGﬂG&oo xeércs)loeumf.ractions,'
chl ori-nated “hydr ocar lpons- or I'Eciu_‘iam"gasiiéfr ‘:hsm” e Jibherle the support
. is a liqgid, a surfagtant is|8sp nécessallly Piesent B ~~ The -
.surfactaft can be anlionic of&non-ionic epulsifijer, di spersant] or wetting
+ 35 agent gsuch as, fojf exanpl ¢ sl ts of pplyacrylic acigs and| - .
‘I 'i'gni n- sl phoni ¢ aci¢ls, ‘cond¢ndaf-ns =0 et [HESTR oI LAty al cohol s,
fatty acifds or fatty am nes :%1“ & taposi |3 00ss deeprdigiS bai e i nvention -
.can be pkepared in the form |DfS -abl e $. soluub e_powgéers, dusting
powder s, fgranul at es, {sol uti ofis¥® \éﬁ't"u g?fiag})%%?fo CELA ndhtr ates, |
emul si ong, suspended}co@cent [atgs —armd—aerpsots: -
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“unsubsti u
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~ radical ¢
opt i onal

cyclic radr cal opt ipngm
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_an anmon
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191
18.78 i

N
219
3.019 2L77

H
3.04

Analysis for CGHEClgFeO.,P;.
14.8
14,78

%o

Calculated
Found

arounda iJ3s> .

)

r -a . wettabl e powder Qr an. emul si fiabl e concentrate accordr ng tg
ion, are included vmzhr n the general scope of the. invention. gft

Isrons can be of -the.mater-in-oil type or of the oi | -in-wat er
can have a thrck consi stency resenbling 5 . that of a-
se"23 The conpositions _accordi n§44%3%94 he inventi on _can. contain 23t her
ts, for ex Bfiils sl 1le8ipaciad attzs d%rfoﬁobri\-r% KGRET S;
ic agen‘t,o'i,,,,dssta‘ghwf}‘rrgsersIli or usequestr nlts _ ot Rer -active
- known to have pesti ci-dal Er operties, e eSpecr atly

p

s or insecki emma}amﬂhyi’g osphonaggg|AT V\E CLAI M- IS 5.

ungi ci dal fo PFprr ses as active materr el at Ieasst
pound Carrgspan r(get 0gae@eral formula (1)~ 15~

Co 5 Ammmhnc]qn
li cal ﬁlmﬂ-liomylmosmn atons 15 which is

or s " Al ki nyl
d or I °’“§,E _h;mér 2‘%%‘1 nitro; an alkenyl’, “alki ny
’ Ly (2Ll

: exyl &Ehoﬁi which is. unsubstrtut edr
ed by haI ugelocﬂxﬁnO-n-octylphosphonateﬁn e hydrocarbon porti-on; of each
ont ai ns- flbnﬁd_dlwrooadyéﬂctd ehospliosaws; a cycl o- . hexyl radr cal ;

y (Substi: t Ph°SB‘F°"‘H‘F’yI al kyl radical: :

3 'ﬂ—g iy Wi e (SWRONG gen atomthrough an -ari phhst

e- 20 fetﬁbhm-n‘oﬁﬁrﬁ %mp ate, represents a.hydrogen,at om
um cati onlé. a#rmmumﬂsh;bvs't pltos,ptle:dteb fromlto 4

GIroxy a} y
ohexyl ra

hofife; @ cation of a met aI

g an 25 2. 1k1ekyrammhnoam@ hadgefarth metal,, or a.
't metal , 21 Potassium O-ethyl phosphonate; 25 n j S an int eger equal to the

+phasph .
Df Z.M in Cﬁnj mmm -cthWosphaoqnﬂ;a qnﬁ&rt support \M t h Ce e 25

Zinc O-ethyl phosphonate; .
25_. Manganese O-ethyl phosphonate;
26. Aluminium O-ethyl phosphonate; _
27. Iron (IIT) O-ethyl phosphonate; o : A :
30 28. Copper (II) O-ethyl phosphonate; . . .. ... 7 = Lo o o _30 .
: '29. Nickel (II) O-ethyl phosphonate; . S T T
30. Magnesium O-n-propyl phosphonate; R R
31. Sodium O-isopropyl phosphonate; _ L onb o4 eeteemee o
32. Calcium O-isopropy! phosphonate; '
35 .. 33.  Aluminium O-isopropy! phosphonate;
- 34. Sodium O-n-butyl phosphonate;
35. Calcium O-n-butyl phosphonate;
.~ 36. Ammonium O-sec.-butyl phosphonate;
37.. Aluminium O-sec.-butyl phosphonate;
40 38. Calcium O-r-{(2-ethyl)-n-hexyl] phosphonate;
39... Sodium _O-methoxy ethyl phosphonate; )
40. Magnesium O-methoxy ethyl phosphonate;
41.  Ammonium O-propargyl phosphonate;
42, Ammomum O-phenyl phosphonate.

45 o EXAMPLE 1: - -
‘ In vivo test on Plasmopara viticola in vine plants
a) Preventive treatment
The leaves of pot-grown vine plants (Gamay variety) were sprayed underneath
using a spray gun with an aqueous suspension of a wettable powder havmg the
30 following composition (by weight): _ o . %0

.35

.~ active material to be tested
— deflocculant (caicium lignosulphate) : 5%
— wetting agent (sodium alkyl ary} sulphonate) 1%
— filler (alum1mum silicate) 74%,

209,
L/

55 in the required dilution containing the active ‘material to be tested in the reqmred 55
dose. Each test was repeated three times.
After 48 hours, the plants were contaminated by spraymg the leaves underneath
with 40 cc of an aqueous suspension containing approximately 80,000 spores of the -
fungus per cc of the suspcnsron . =

pylphosphonate,R is a linear or branched char n -

"a - he.tero- 20 -

'Ei ‘E% fafft‘fﬁh@"ﬂ’F‘W{L to 5 carbon- atonsior hy 1

Y TN o oy Vil




viso-that, when the support-is-a liquid, a surfactant is also .
Ji. 35 - 22 Afungicidal conposition as clained in
1,  wherein Ris a‘linear: or-branched chai.nal kyl radical. containi
to 8 carbon atoms. 30 - 3.7 A fungicidal conposition as

, r(gq?

in-.Claingygl, wherein Ris an"al'k.e'ny.l 148(3bi Nyl , 30 al koxy al kyl O 5y

vy al kyl. TagtTat— - whith—Thehydrocarvom portomrcontar s~ ot o

n1, wherein EFRESH Maloim el T e Shblited phenyl radical . 5. A
05 osi Iﬁﬁt&@%ﬁi 4&@%@&5‘1& e

dal conposition &b, WRETHEL o o 9.53¢)1, Whpdahddl 1 Y

of O ai ms 1t @hilst compeynds 33, 2%, 3kand 39 afforded good protectiogodi Um or pot assi um
ngi ci dal conpgsi Iy arlstivige, i (was faupd that aamg of, the (ompqyads ftested showedtikey leash v
- magnesi unPBAMWh or calcium . . oo
‘ungi ci dal  ceyPPfhideR bj@Scohtamingled i N any of ‘Cains 2 to 5 wherein

ron (11) or ongyminated jand thop trased with thé amiveinetenial E0be tested, the plants being

tfo 3 carbon atons. 10. A fungicidal conposition as claimed.-in Caim
@ein R is-the € hister Qstbaquotablwthﬂf ungi ci dal 'con‘B%gi_t i on -as ta?_I'.-al ned
o : rigf) each accommo in
o vnerer skt R e et - e e ™
dal  conposi ti 08 gZofchetnbEihl td oo el TR AL 2 aﬁflﬂﬁﬁ vihe WP cofalnied Wit b | @
Do 20 ©  aqueous suspension containing 100,000 spores/cc of Plasmopara viticola. The spores
were then left to incubate for 48 hours in a room at 20° C./100%, relative humidity.
The degree of infestation was assessed after about 9 days in relation to an infested
control which had been sprinkled with 40 cc of distilled water.
Under these conditions, it was found that, in this dose of 0.5 g/, compounds 1 to = - -

25 18, 20 to 35 and 37 to 42, absorbed by the roots, afforded total protection to the vine
-~ leaves against mildew, which demonstrated clearly the systemic nature of these -
compounds. . :
L o _ - EXAMPLE 2: _
' T Open-air test on mildew of the vine ' ' "
30 " Groups of 5 vine stocks (Gamay variety) were sprayed every 8 days from the

5th July to the 20th August with an aqueous solution containing 200 g/hl of active
. material, or, in one case, a wettable powder of the following composition (by weight):

— active material (compound) 50%,

- — calcium lignosulphate (deflocculant) 5%
35 - == sodium alkyl aryl sulphonate . A
- == anti-lamping silica . 5%

"+ .= kaolin (filler) : o 3%

The mildew (Plasmopara viticola} appeared from 24th July onwards. Natural -
contamination was considerable. In August the stocks were sprayed in such a way that
49 the leaves were kept permanently wet. The attacks of fungus were considerable and, in
September, the mildew was promoted by particularly wet weather. ,
At the end of October, the number of mildewed areas per plot was counted on
the leaves which had been effectively treated. :
: Under these conditions, it was found that the controls showed. 136 mildewed areas
45 per plot, whereas the plots treated with compounds numbers 2, 3, 4, 21, 22, 26, 31
and 39 did not show the least sign of mildew. : _ : '
In addition, the shoots which were not present during the treatments showed only
a few mildewed areas per plot, which adequately confirmed the systemic character of
these compounds vnder glass.

0 - EXAMPLE 3: |
: . Test on tobacco : o
_ Groups of 5 tobacco plants {(PB 91) were treated on the 15th June with a wettable
powder containing 160 g/l of manebe (80%,), 300 g/1 of sodium O-ethy} phosphonate
- and 300 g/l of magnesium O-ethyl phosphonate (50% ). One group was left untreated
55 as control, : : .
After 48 hours, the plants were artificially contaminated (with Peronospora
fabaci:'na ) and then finely sprayed with water. The treatment was then continued once
weekly. ' . c

N atoms. 40 The pots were then plackl in an fgykarion icellat 20°rnt987+ Flative hemidithi med F

tituted Phenyko &) hylo R2A24G 2k .10 B0, &2 ftdiBglafid ddlo GDERGAL toRD pittechdnali Med 5

‘cati on1®f a net The prodghiré wisAgdeZiriBel, in (BRESERERpt KO MP hanté Wird fir@of gIppper 10 '

ngi ci dal = conp&eRestehdayzafier copramigation  ajm 2 or 3,. wherein Ris an | ;
cdical - a'ha sgaralaln WhEG B b AT it
an allylts promwgybxamgﬂyl oxXy or a oxf alkyl ra Al contarni ng 15 &

35

;

20

25
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45
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" is sodi ugy O et hyl" phosphonate. ‘13. A fungicidal conmpesition as clained iz &
" ~Claim 10 wherein the active material-is calcium O ethyl phosphonate.
v 14. A fuggi ci dal
- mat egj al ¥60 _
. 1,4497394 di&persic
dditgyi Nof i ngkwi th wat er

conposi tion as cl'ained in Caim 10, wherein the .active\
~is-alum nium

An ﬁ.bafd&i: 12 oih thie lnemlizo viceildewatt €

~r-according to theareaspergrdupriTheaesaltsiancieumied tyi followngtTable;geéner al scope ;of the

ids I nventi ob. These enul sions can be of the water-in-oil tvpe or of the ‘

ctionpi | - i 6 whter typp, and canhwalue a thick cpienbtrehoildewed enid pengrobp ~ that
of almayonnai se|tonokCl ag Ne conposi t1jons

1“’_'accordi ng to-~thelinvention can contain ot ner ingredients, for exanple
protectiye col | o|Manebadhesi ves ‘or thickengrs, .thixotrépic agents,

treated after 48 hours by spraying with a solution containing 0.5 g/! of calcium O-ethyl
.phosphonate. It was found after 30 days that the fungus was completely inhibited in

stabilisers or spguest LSmods. el | as of her active gmterials kngwn to
ofaihave y0esti ci dal ogrl’g'ﬁglré ?‘gg,phgss%%\éﬁal |y acpricides or Insecticides.y 10 10
3emg\\HAT VE ELAI M | S| Magnesium O-ethy! phosphonate T 1 o i
810 1. A fungi ci dat—composTtToOm W T TOMPrTSES as_act T ve atertar—at - | east B
;" ;one com {pound corresponding to the general fornmula (1) (1) r vary 20 = ¢
in whischg _ Other.t;sts' show that the two compounds according to the invention are also _ . " :
_ .5 . effective against this fungus in curative treaunent, and have a systemic action. -5
- . o EXAMPLE 4: _ . o S
laing 1 - - ' ' Avocado test E
;nng _ Young avocado plants (variety Persea indica) were planted in soil infested with 4
an 20 [ | " Phytophtora cinnamomi, after which the soil was sprayed with a solution containing :
;hqres 10 3 g/l of aluminium O-ethyl phosphonate. Some plants were left untreated as controls. 10 d
. te}:i : Under these conditions, it was found after 20 days that the roots of the control plants :
st . were completely destroyed, whilst 909, of the roots of the treated plants were healthy. . -
. : _ : EXAMPLR 5: : ' &
gzne 25 Pineapple test ’ _ , :
e E 15 Young pineapple plants were contaminated with Phytophtora parasitica, and then 15
the 3 | the treated plants, whilst the controls were infestgd. ' a;
e | : | _-EXAMPLE 6: _
* - - 20 : ' o © Strawberry test : T 20 :
Ten strawberry plants (variety Surprise des Halles) were treated by soaking for - - :
' 1 hour in an aqueous solution containing 0.2% of calcium O-isopropy! phésphonate, i
35 : dried and then planted out, on the 14th June, in soil artificially contaminated with : N :
S S Phytophtora cactorum. Immediately afterwards and then once every 8 days until the T r'
25 18th July, the plants were sprayed with the same solution which corresponded to a 25
_ total application of 0.5 g of active-material per plant. _ : R
agal - - Plants treated by scaking and spraying with water were used as controls.
that . - . Under these conditions, it was found on the 24th July that the protection afforded
, in 40 to the strawberry plants was complete, whilst 76%, of the control plants were dead.
on 30 - EXAMPLE 7: | : 30
: S S : Pimento test ' - '
eas , 10 pimento plants (variety Yolo wonder) which hal already been planted out
31 45 were transplanted on the 27th June to pots of earth artificiaily contaminated with
: . ’ Phyophtora capsici. The plants were sprayed immediately and then once every 8 days
al 35 - until the 18th July with an aqueous solutien containing zinc O-ethyl phosphonate so 2s 35
ny to apply a total of 0.5 g of treatment per plant. : :

Plants sprayed with water were used as controls.

Under these conditions, it was found that the 10 plants were intact at the end of
50- August, whilst the control plants had all died by 25th July.
- 9 . All these Examples clearly show the remarkable fungicidal activity of the com- 40
pounds according to' the invention, on the one hand a systemic anti-mildew activity

?:: . _ which both prevents and stops the development of vine mildew, and on the other hand
;:ed ' : on certain phytophtora as weil. :
_ + However, they have also been found to be extremely effective in controlling other -
ora _ 55 L 45 types of parasitic fungi such as Guignardia bidwellii in vine, Pseudoperonospora 45
\ce ~ humuli, Bremia lactucae, Phytophtora infestane, Peronospora sp., Phytophtora palmivora,

_ Phytophtora phascoli, Phytophtora megasperma, Phytophtora drechsieri and other
Phytophtora sp. ih temperate-climate or tropical-climate plants such as tobacco,




2 . Ris a linear or branched chai n al.kyl radical containing from
(8 carbon atons - 15 whi ch i s unsubstit ut ed or ‘substituted by hal ogen
fo: an al kenyl , al ki nyl {~ al koxy. al kyl, or al kenoxy al kyI -r adi cal @

1t -which is unsubstltut ed ‘or ‘substitut ed by -hal ogen - 25 :
e ‘hydrocarbon portion of .each radical contains from1 to 8 car bo
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$upport Wth thﬁcpﬁ!WIdiOh ides \oF €43 ﬂehe(oﬁjﬁdﬂ&%t okyBulphate!),d] Wieffahydro)-

fein Ris a |ifehl grasme benomylbglﬁﬂ Y rpraﬂ@;f!r)-qamy&&ﬂnourexdo
s:km S CO

#hing from1 to Bz i Sither o m8’§“:€l ai med
¥4t m 1, whérein ﬁ s&%@% kenylcom Qﬂ?om mw:;&n%t? oje-Th eNnoxy s
tadical in-which Iibes h;odneacmuhnmpmetcbmm&mtoammg tb " Mavkndion hayCtr bon
4, A fungici dafxeéuﬁp@hqrtfmnqlddsanmnaldcwedhosnho@ derimatives, espreinllyi ZhyRroxy: an

al’ | y sub- stit ? alommma?cédp hydroxy 3egxyl phosphltes and phosphoreys rpqucqné Sfs

ition asacl ai mea‘"h{é ﬂe@'iﬂh:&mh%ﬁ%@n 0 1RRh AR el Vised m may van
tuted phenyl awitid widdinGa) depénding\ bbet NP a:EtulﬁrQEerﬁie Tili30s &= spomi¥ed | n,
Cainms 1 to Selimatiecaditody] Doss 46 from 0.01 o 5 g/l of acH@dinhrtfiadlarepgeh@aRi UM
' : Cains_1to 5 wherein M
l’mgl ctdal - Cormﬂgng Otﬂexragrat(::t}caal' Iagglg:atllog, %Q%og;ounds according to the invention are.

25 rarely used on their own. Instead, they generally form part of formulations which, as. 25
a . rule, contain a support and/or a surfactant in addition to the active material
according to the invention.

In the context of the mvennon, a support is an organic or mmeral natural or

ro . syntheuc material with which the active material is associated to facilitate its applica-

can be solid (e.g. clays, natural or synthenc silicates, resins, waxes or solid fertilisers)
“or liquil (e.g. water, alcohols, ketones, petroleum fractlons, chlorinated hydrocarbons
or- liquefied gases). In the case where the support is a liquid, a surfactant is also
necessarily present.
3B The surfactant can be an ionic or non-ionic emulsifier, dispersant or wetting 35
. agent such as, for example, salts of polyacrylic acids and lignin-sulphonic acids,” -
- condensates of ethylcne oxide with fatty alcohols, fatty acids or. fatty amines.
The compositions according to the invention can be prepared in the form of
wettable powders, soluble powders, dusting powders, granulates, solutions, emulsifiable .
40 concentrates, emulsions, suspended concentrates and aerosols. 40
The weitable powders according to the invention can be prepared so that they,
contain from 20 to 95%, by weight of the active material, and they normally contain,
in addition to a solid support, from 0 to 5%, by weight of a wetting agent, from 3 to
10%, by weight of a dispersant and, when necessary, from 0 to 109, by weight of one .
45 or more stabilisers and for other additives, such as penetration agents, adhesives or anti- 45
lumping agents and colorants for example. :
. One examp!e of the composition of a wettable powdcr is g:ven below:

—- active material : 0%
~= calcium lignosulphate (deflocculant) 5%
50 ~—- anionic wetting agent o 1%, S 50
. — antilumping silica o 5% : :
— kaolin (ﬁllcr) : . L 39%

* Powders solub!e in. water are obtained by mxxmg from 20 10 95% by wexght of
the active material, from 0 to 107, by weight of an antilumping agent, the remainder

60 . = sodium sulphate (soluble filler) . 7 24.5% . 60

ta’ cycl o- 2pexyl radical; an opt I onal I,y44§gghst I.tuted aryl radl.cal or 2§ -
,'i'-ng frodm- 1 tbméxsahame)rcawﬁdom plokonidicetes and abymiketest in2the weg etaislﬁxgl eady 5

tant is al so pplesatimides Zceprnd, wamafd). ddbet)c G-Eme eabawyl)+2eienaingiddzole,Cl ai m -

= 30 ion to the plant, to seeds or to soil, or its transportation or handling. The support 30 .

55 being a hydrosoluble filler mainly a salt. 55
: There is one example of composmon of a soluble powder T
= active material L e :-7(.)%
~- anionic wetting_ agent 3 o e 05%
~= antilumping silica . L 5%
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40 - magnesi um bariumor calcium 8. A fungicidal conposition as
clained n any of Claims 1 to:5,: wherein M is a cation of a netal
conpri siing zi nc, manganese, copper (I1) or copper (I11), iron (I1) or 7?6
(IKl), ckel or:al um ni-um- 50 ~9.. A fungi ci dal
c#si t?' on2is clainmedin Caim2 or 3L%»%ein Ris an al kyl. 45 27
radi cal i a“hal ogengf ed, Adilt¥kiofsart el Mradkithphcomp@itionsloblabedibicdilutigy) at ons,
an al lyl 4 5eithl vRRa 6 @)tableolvildr op2y/enaisifiablk oxgeniadtkackordingliocld inwatinai ni ng
from 2 to 3 car beninelbdedsvithizGhe genéralricripe otitE inymﬁiggas'ﬁhﬁ? pulgigns cembefdhy n Cl ai m
9, refn Ris waltre-ﬁeyh%Pe oF gfjibe if-in-wper type, pprian £4VA8 FIE SABTEIY FET A% ¢l ai med
in S 953 v\,hertat ﬂ{-h?:!, °"§1ﬂ§-‘s' ROPERPY%! (ho Pvention can contain otkefGHghedlents, 1fér A .
f ungi ci dal CO”D%Arﬁﬂlcopmé%d Mo, CadhRivée G thickeRers, Whiotiopit agehn, asbilisare omat eri al
i s sodi Um O et hyskqupstamphsnalieas ois adivé umgrriels dadwncronipos pesticidal @ropettiesi ned i n
d ai nfoli‘l wher eiespetitlly agazicideser imgeetidfideal i s cal ci um O et hyl phosphonate. 55

g

14. A icidal ¢ [ Jaimed in Caim10, wherein the activey
mterialj 55 is al %@%%Qﬁgﬁonm& REHRLs Qs active mblterial at least one com- 10
1, 449, 3%‘.‘\ pound corresponding to the general formula (I) 28 15. A fungi ci dal
conpasitfion as clainmed in Caim10Q, wherein the active material is "™ .
magnesi yn O et hyl phosphonate. 1¢. A fiingi¥i deal cqonposition-as clained in
Claim1Q, wherein the active nat ¢r Rab—Psozjnc OM8t hyl phosphondRe.

. . i n . T o
0 - .

20 in which , - - _
15 R is a linear or branched chain alky! radical containing from 1 to 18 carbon atoms = 15
which is unsubstituted or substituted by halogen or nitro; an alkenyl, alkinyl, alkoxy
alkyl, or alkenoxy alky! radical, each of which is unsubstituted or substituted by halogen
.25 and the hydrocarbon portion of each radical contains from 1 to 8 carbon atoms; a cyclo-
hexyl radical; an optionally substituted aryl radical, or aryl alkyl radical; or a hetero- N
20 cyclic radical optionally attached to the oxygen atom through an aliphatic chain, pre- 20
ferably tetrahydrofurfuryl, -
M represents a hydrogen atom, an ammonium cation, ammonium substituted by
30 from 1 to 4 alkyl or hydroxy alkyl radicals containing irom 1 to § carbon atoms or
by 1 or 2 cyclohexyl radicals or a phenyl radical, or a cation of a metal comprising an .
25 alkali metal, an alkaline earth metal, or 2 polyvalent metal, . 25
n is an integer equal to the valency of M, in conjunction with an inert support with :
. the proviso that, when the support is a liquid, a surfactant is aiso present.
35 2. A fungicidal composition as claimed in Ciaim 1, wherein R is a linear or
"~ branched chzin alkyl radical containing from 1 to 8 carbon atoms. _
3. A fungicidal composition as claimed in Claim 1, wherein R is an alkenyl, alkinyl, 3¢
alkoxy alkyl or alkenoxy alkyl radical in which the hydrocarbon portion contains from
1 to S5 carbon atoms. .
40 4. A fungicidal composition as claimed in Claim 1, wherein R is an optionaily sub-
stituted pheny! radical.
35 5. A fungicidal composition as claimed in Claim 1, wherein R is an optionally 35
substituted phenyl alkyl radical.
6. A fungicidal composition as claimed in any of Claims 1 to 5, wherein M is
45 sodium or potassium.
7. A fungicidal composition as claimed in any of Claims 1 to 5, wherein M is
40 magnesium, barium or caicium. : -
8. A fungicidal composition as claimed in any of Claims 1 to 5, wherein M is a
cation of a metal comprising zinc, manganese, copper (II) or copper (III), iron (II)
. or izon (IIT), nickel or aluminijum.
50 9. A fungicidal composition as claimed in Claim 2 or 3, wherein R is an alkyl
45 radical, a halogenated alkyl radical containing from 1 to 4 carbon atoms, an alivl, 45
propargyl, allyl oxy or alkoxy alkyl radical containing from 2 to 3 carbon atoms.
10. A fungicidal composition as claimed in Claim 9, wherein R is the ethyl
radical. : _
11. A fungicidal composition as claimed in Claim 9, wherein R is the isopropyl 50
55 0 radical '
12. A fungicidal compesiticn as claimed in Claim 10, wherein the active material
is sodium OG-cthyl phosphonate. . ' Co-
13. A fungicidal composition as claimed in Claim 10, wherein the active materiat
is calcium O-ethyl phosphonate. . .
S5 14. A fungicidal composition as claimed in Claim 10, wherein the active matesial
60 is aluminium O-ethyl phosphonate. : '




S 17, A fu
- material
~clained.

_phosphonﬁte

the acti

—100 265 A}

sentalmt eri al

scially ! sopr

'read
satkdhospHoONg
- the acti
1 CFOMPOoSi ti
ZEBB- i sop op
«dro)s

azol& 25. A
u‘elmt erial
te el ai ned |

thefryngi qidg.

yﬁle’ subst &
sroxppeci fic

mb]gs cl ai ggd i n d withvater
§:1 ai m 41 :

id ®SONPri-Si FE

Y.
hgi ci dal corrp05|t|on as clal rred in Cla| m 10,

S he a o
i s cuprous O ethyl phosphonat e. “ osi tlcglnv
kG ai m. 10, wher ein t'hé active materﬂ“\ thyI
19. A fungi cidal conposi tion as clai fed in O a| m 11, whe

je terlal 10 .
f”& |f\|r~|‘

A~ L.I(AI

i s sodi um 0- i saprasl phosphonat e. 27

nd GEalsien: SIS t&ﬂsob%@c{@mm&&e active.
axperﬁjls acée ch ntr jdgihEtodnd intdposi ti on

uuupualtlUH

is calci um!\@lcquséﬂf g

"'CD-

IJ" KoRd 4. ‘Ftlesel eulaibnsrrrm beuef the

yl phos g‘g@ﬁ w&%‘ -0il h-vfauagjlﬁ,l admtanmmpdsmcpuﬁﬁf% resqmbliffed in 5
wperei {;mtJ@g«ﬁ M@e”mat erial 15 is magnesium 0-i.sQ ;eg Yior
1t e 23. A Thngimp pso;ta’hs i rhen o

e .mat er le:ainple@fo;ti!cn'ce
on as CF"&P
yI phosﬁWBCr‘f’ acanc1

ungigi dal CO%&}%]‘WIE{C;];,MMISE-&I ngghl n Clai g
i's cupric wygicidpydompasitie P"92’Bas “ﬁf“’F !
n any ofPOl@ﬂ&@fFFEW&dm&‘&thggmgﬁ%i fppulz { LW?&F% ¥

In e aCtIVE ITB.tEI’Ia| I S.cuprous
0
ecoﬂlCt I ve“?

conposi tion as
t| onal ly. cont ai'ns a. known

25 - 27 Afu gi ci dnl gonposition as chained in C
ntially as hereln' -2p desarib dmth,,&?eferenceto' o
@1y of the
Exanpl es.” 28. "A process fRr0 Tfor?[ rjol,l i nNg f.ungus .di sease |yn pl ants,

appl yi ng.a- com. positiqn ofdhe klnd clainmed in any of Clalms 1

to 27 fo fhe plant or to'the envi ronment of t he plant.
7 vary in which _
n_ the 15 Risa lmear or branched chain alky! radlcal contammg from 1 to 18 carbon atoms 15
erally which is unsubstituted or substituted by halogen or nitro; an alkenyl, alkinyl, alkoxy :
- alkyl, or alkenoxy alkyl radical, each of which is unsubstituted or substituted by halogen
A are. 25 and the hydrocarbon portion of each ‘radical contains from 1 10 8 carbon atoms; a cyclo-
_":'h’ as - o hexyl radical; an optionally substituted aryl radical, or aryl alkyl radical; of. a hetero- N
reerial 20 cyclic radical optionally attached to the oxygen atom through an aliphatic chain, pre- 20
] : ferably tetrahydrofurfuryl, _
ral or M represents a hydrogen atom, an ammonium cation, ammonium substituted by
phca-_ 30 from 1 to 4 alkyl or hydroxy alkyl radicals containing from 1 to 5 carbon atoms or-
;?po N by 1 or 2 cyclohexyl radicals or a phenyl radical, or a cation of a metal comprising an _
!..sers) ' 25 aikali metal, an alkaline earth metal, or a polyvalent metal, B
.rbcins n is gn integer equal to the valency of M, in conjunction with an inert support with
§ alse the proviso that, when the support is a liquid, a surfactant is also present.
etti 35 2. A fungicidal composition as claimed in Claim 1, wherein R is a linear or
.‘rixg_ - branched chain alkyl radical contammg from 1 to 8 carbon atoms.
acids, - 30 3. A fungicidal composition as claimed in Claim 1, wherein R is an alkenyl, alkinyl, 30
m of alkoxy alkyl or alkenoxy alkyl radical in which the hydrocarbon portion contains from
ifiable 1 to § carbon atoms. ]
_ 40 , 4. A fungicidal composition as claimed i in Clzim 1, whcrem R is an optionaily sub-
¢ thes stituted phenyl radical. 35
mmii:y : 35 5. A fungicidal composition as claimed in Claim 1, wherein R is an opnon.ally
13 t; substituted phenyl alkyl radical.
+f one _ 6. A fungicidal composition as claimed in any of Claims 1 to 5, wherein M is
- anti- 45 sodium or potassium. ) o ] .
' : 7. A fungicidal composition as claimed in any of Clauns 1 to 5, wherein M is
40 magnesium, barium or caicium. 40
8. A fungicidal composition as claimed in any of Clanns 1 to 5, wherein M is a
cation of a metal comprising zinc, manganese, copper (II) or copper (I11), iron (II)
or iron (III), nickel or aluminium.
50. . 9. A fungicidal composition as claimed in Claim 2 or 3, wherein R is an alkyl
: 45 radical, a halogenatcd alkyl radical containing from 1 to 4 carbon atoms, an allyl, 45
propargyl, allyl oxy or alkoxy alkyl radical containing from 2 to 3 carbon atoms.
- 10. A fungicidal composition as claimed in Claim 9, wherein R is the ethyl
zht of radical. . . . . . 1
ainder : 11. A fungicidal composition as claimed in Claim 9, wherein R. is the isopropy 50
55 0 radical. ]
-' . 12. A fungicidal composition as claimed in Claim 10, wherein the active material .
is sodium O-ethyl phosphonate. . o,
/ 13. A fungicidal composition as claxme.d T Claim 10, wherein the active material
: is calcium O-ethy} phosphonate. . . )
- 55 14. A fungicidal composition as claimed in Claim 10, wherein the active material 55
60 is aluminium O-cthyl phosphonate. : o '
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29. : d in Caim28 substanti al 'I y as herein

e_d Wi th ef erence. to any of the specific Exanples. _
GN AND FI Fj, H' met t Agents, Hi-gh Hol born House, 5254, 7\
born, Lon . nts for- the Applicants.. Printed. for/ I8r)

's Stationery Ofice bysthe Courier Press, Leamington Spa, 197

ahich copres Ty be obtalrTied: . :
. . ' 15. A fungicidal composition as claimed in Claim 10, wherein the active material’is
magnesium O-cthyl phosphonate. _ . .
16. A fungicidal composition as claimed in Claitn 10, wherein the active material
_ is zinc O-ethyl phosphonate. ' : .
~ 8§ - 17. A fungicidal composition as claimed in Claim 10, wherein the active material
is cuprous O-ethyl phosphonate. _ : : S
> . '18. A fungicidal composition as claimed in Claim 10, wherein the active material
: is cupric O-ethyl phosphonate. i
: 19. A fungicidal composition as claimed in Claim 11, wherein the active material

- 20. A fungicidal composition as claimed in Claim 11, wherein the active material
_ is calcium O-isopropyl phosphonate. -
21. A fungicidal composition as claimed in Claim 11, wherein the active material
is aluminium O-isopropyl phosphonate.
is magnesium O-isopropyl phosphonate. _ :
23. A fungicidal composition as claimed in Claim 11, wherein the active material
is zinc O-isopropyl phosphonate. ' '
24. A fungicidal composition as claimed in Claim 11, wherein the active material

25. A fungicidal composition as claimed in Claim 11, wherein the active material
is cupric O-isopropyl phosphonate. : ' '
~26. A fungicidal compesition as claimed in any of Claims 1to 25 which.additionally
contains a known fungicide. '

described with reference to any of the specific Examples.

28. A process for controlling fungus disease in plants, comprising applyinga com-
position of the kind claimed in any of Claims 1 to 27 to the plant or to the environment
of the plant.

reference to any of the specific Examples.

ELKINGTON AND FIFE,
. Chartered Patent Agents,
" High Holborn House, 52/54, High Holborn, Lendon, WC1V 6SH,
: Agents for the Applicants. - o

Printed for Her Majesty's Stationery Ofiice by the Courier Press, Leamington £pa, 1976.
Published by the Patent Office, 25 Southampton Buildings, London, WC2A 1AY, from
S o which copies may be obtaired. _ 5

1ed by thegg Patent Office, 25 SouthampgpeBuil di ngs, London, "V\CZA' 1AYs

10 s sodium O-isopropyl phosphonate. 10 .
15 - 22, A fungicidal composition as claimed in Claim 11, wherein the activ; mateﬁal _ 15
20 is cuprous O-isopropyl phosphonaté. 20
25 ' 27. A fungicidal composition as claimed in Cleim 1, substantially as herein .25

'30' | 29. A process as claimed in Claim 28 substantially as herein described’ with _30
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