PATENT SPECI FI CATI ON (11) 1459 589 (21) Application No. 51092/ 74 (22)
Filed 26 Nov. 1974 (31) Convention Application No.7343 081

(19) {32)Fled . - ' ' '

Filed 27 Sept. 1974 in (33) France (FR) (44) Conplete Specification :
publ i shed 22 Dec. 1976 (51) INT [err] AO1N 11/00, 9/20,9/22; COLB 25/163 //
C07C 81/10, 87/32, 87/52, 91/04; CO7D 233/58, 295/02 (52) Index at

accept ance, AGE 1A3B 1A5A1 | Cl2C 1C12D 1Cl12F 1C12G 1Cl12H 1Cl12X 1Cl14 1Cl15A3
1C15B3 1C1S2 1CL5F3 1CLA1 1CLA6 106B 106C 1CBD 1C7F 1C7L 1C7M 1C8A 1C9A

1CoB C1A D38 Gl1 GiLOp ] S ¥ D38 G3$
GiotED 647 Ca7D8 i CHah o ‘AT T CARION oo 0sd o A 4595
20Y 215 220 ‘5t @2 ApRitaride Mo 346022747  260) 2 2Mev. 252 29X 29Y 30Y 321 323 :
360 361 36Y- 488 B2DCARGORpHiSNMon'Nd. 784508791 79Y LD ND NH NK @) ZEREERS
| nventors AN (BbY Eied 20N b73P1 LLON,- JEAN-CLAUDE DEBOURGE /ré’ Ci’*
(54) {FUNG Cl D @DVEsRbatibi Afpliasitd. PabI4ed/POUNDS \HI CH CONTAI MsgRe®
ANI ON (71) 32 FliIddAPEEi974Br | Y- known as Pepro, Soci ete pges
Devel-oppe- nenf -@$) kandeirg de Speci‘alites Chiniques, a body g
or gani sed unde S Sfecifida e 26T UE Pierre Bai 28 NSRS
France, do herebg?ﬁmfﬁe-k ﬁ;ﬁj&?&?\hsﬁﬁ_ %@g@' ve pray thal __///
an 87 bﬁzﬂ% 753, 91 04 :éb/jg;[ is to bepXEPeSfned,

may be granted to us, d _ _ _ =
to be particularly descriB¥g0d n and by the follow ng state- 5 nent:- This

i nvention rel at e(é@t_b:&%m' ' taldtal conposi ti o‘nszbage-d on conpounds whi ch
contai n the phosphi t% ¥R, laon : _ d ] s with fungici dal
conar, e reeon SRS g ) e e
am no- al kyl phosphat'es havesMaesa e;s&r'lbbs% as having "10 interesting

ef fect s upon vi ne m CevD33\6ileGi H38 G13yG13Da8 1G20 G2abs/ G2phosphat es have been.

found to be active with r 8 G3%GPAN3E (GAGH16D38 S47 \§HTR28/ e now found t hat
conposi tions whi ch ceRt &z $562 %f ?2’%;1%31%% e ani on show
out st andi ng fungi.ci dal progezssi By BK 'msogmtﬁedzﬁ%s@mventive 15 and
curative conpositions agaB@b#3s 6a¢i2dicaeieoxi7Eezse1gspdd al |y in plants
15 Accordingly the g&esenm' NENKi FnZM ovi des a fungi ci dal conposition

E

nZ¥ ovi. un |
conprising as adf¥v ww&w éﬁﬂ%ﬂ%ﬁéﬂw the php'sphi te

ani on together with a

(54) FUNGICIDAL COMPOSITIONS BASED ON COMPOUNDS -
- WHICH CONTAIN THE PHOSPHITE ANION

(71) We, PHILAGRO: formerly known as Pépro, Société pour le Développe-
ment et la Vente de Spécialites Chimiques, a body corporate organised 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 patent may be ‘granted to us, and the method by :
5 which it is to be performed, to be particularly described in and by the following state- 5
ment:— ' ‘
This invention relates to fungicidal -compositions based on compounds which
contain the phosphite anion. .
Organic phosphorus compounds -with fungicidal properties have already been pro-
10 posed. In particular certain amino-alkyl phosphates have been described as having 10
interesting. effects upon vine mildew. More recently, certain alkyl phosphates have been
found to be active with respect to piriculariosis. _
_ We have now found that compositions which contain a compound containing a
: phosphite anion show outstanding fungicidal properties and may be used as preventive
15 . and curative compositions against fungicidal diseases especially in.plants. - 15 .
: ~ Accordingly-the present invention provides a fungicidal composition comprising as .
active ingredient a ‘compound which contains the phosphite anion together with a
carrier diluent therefor. :
By the phrase “compound containing a phosphite anion” we include not only .
20 compounds which are ionised on contact with water but also it is envisaged that the 20 -
active ingredients:used in' the composition according-to the invention may have a
systemic -activity in which case the phosphite anion may ‘be released within a plant

treated by the composition. . , . ,
Phosphites are salts or esters of phosphorus acid, which is generally represented by .
25 = the following formula: . o . . . .25
L OH
< .



carrier diluent therefor. By the phrase " conpound containing a phosphite

anion " we include not only 20 conmpounds which are ionised on contact
in

the conposition according to the invention may have a systemc activity in

which case the phosphite anion may be released within a plant treated by

. Phosphites are salts or esters of phosphorus acid, which

gneral |y represented by 25 the foll owi ng,fornula:

In solution the phosphorous acid:acts as a diaci d \amd gi ves

two ty@es of. anions; acid phosphi-48%88ving the anion Ferr] neut?al
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a hydrogen- atom bound to the phosphorus 5 = - atom Thus, the“
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parti cul arI§/ con- ce ne Re treatment of pl ant.s. The.foll ow ng
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conmesei al |y a et bedodiui or mnatadiyp phasehita NaHaBRe s phor ous acid [err] = mp.
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- 30 This sal Bho&%lsaﬁt wagPréﬁ)éol %?éﬁ\n@ﬂhmlstﬂag@ koL Qmmfllfgﬁme equi val ent

of phos- pheisdispoat antlGyrapy xaqemmysrdlthtnlcmledoﬂ'ha)mmeeqw val ent of soda up

to pH 4. Thellqwd NaH,PO..2—SH,O _
2 B 2

35 crystallised. It is purified by recrystalhsauon from water. o . - - 35
3— dzsodzum phosphzte or neutral sodium phosphzte NazHPO, ' '
* An aqueous solution ‘of -one eqmvalent of phosphorous ac1d was. added to-an
aqueous solution- of two' equivalents. of soda up- to pH 9. The solution :was then
crystallised by evaporation.. This product corresponds.to_the: formula NaSHPO,SHgO'

40 which becomes deliquescent at 53° C. The hydrate losee its water at 140° C giving the _- 40
anhydrous phosphite Na,HPOs. : ‘ .

: 4 - aczd potassmm or monopotassmm phosphzte KHgPOa B

: Thls compound was -obtained in the same way as compound 2 except that the
soda was replaced by potash. S .

45 5 neutralpotassmmphosphzte KgHPOa. L :.- : 45

This compound was prepared in the same way as compound 3, except that the
soda was replaced by potash. Dehquescent crystals were obtained. -

6 — acid ammonium phosphzte —m.p. 123° C. '
7 — acid triethyl amme phosphite '_

' 50 ©© This compound was prepared in the same way as compound 2 except that the- 50
: soda was replaced by triethyl amine. .



was evaporated until syrupy in consistency and then cool ed. The hydrate
[err] 35 crystallised. It is purified by recrystallisation fromwater.
35 3-di sodi um phosphite or neutral sodiumphosphite [err]l An agueous

sol ution of one equival ent of phosphorous acid was added to an aqueous
solution of two equivalents of soda up to pH 9. The solution was then

crystallised by evaporation. This product corresponds to the formula [err]/
40 whi ch becones deliquescent at [err] 'C. The hydrate |oses its wate
at 1400 C gi g the 40 anhydrous phosphr ‘- _ - aci d pot assi um-ar

nono pot assi um-pho | ) '
as conpound 2, -except khataa‘ah@n&mzam pﬁo@ﬁhltéiﬂﬁ‘d) %im{,mt@sbn,één 5 -
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Thi s conmpound was p %@Eﬁ SRI8e AV AP SRFRRY ESERe $eade t he
soda was repl aced bf”‘g‘o?léﬁh y’f?é’f’i“&ﬂ t crystals were obtained. 6 - acid
ammoni um phosphi te -Awipsis #reGH],NOP acr d tri et hyl  anmi ne phosphite 50 '
Thi s conpound was prepared:in theC%a oconP%und 2 except that the 5
50 soda was repl aced by tg"r“éﬂ‘ %ﬁ neggg 2168

1, 459, 539 . 3257 aci d nmonoet hanol ani ne

phosphrte [err] Thi s corm%adazhﬁnmogma;@qmpo,;,hﬁosane way as conpound 2

except that the soda was repl aced by nonoet hanol am ne. Anal315| S for err] 5
% H% N% P% . This compound was prepared in the same way as compound

10 was bo solutio; apora acuo
16. 78 6. 99 9. ter-sol %"E&Wﬁ:& 1ltlsat;§}e§o¥ crl;st:lﬁ;aéoﬁv alt’ lS@d(gB”
- acid cal cium phosphrte Lerr] Thi's conpound was “prepared I n the same vvay
as conpound 2, except ihat nﬁuh'dt:il@umphospwo@d{méizﬁepl aced by cal ci um '

car bonat e. The solutio 15, eya pﬂrnaih%g i n ayacuo. of neutr V\n/alt er h(sso g
crystalline mass | osas Tiansabs %Laﬁ&dasfaxmgoe &ie“ﬁ““u'y” ; F 200

neutral cal ci usm pho&pdmme tajned hi s” sal t "was preci pitated by the action @ o
neut ral anmmoni um phosphite on cal ci umchlori de. A white crystalline powder
losing its water of crYsraPiu@diacidghoiphitoBeHABOH): o [err] C was obtai ned.

15 11 - bariumdiaci d PRo3iMHoldA was obchineh E&EIR&U;EIQ Wesus QR ¥ BekivRY car-
neutral i si ng phosphoématds TRE prdcipitatelw o mi:udn%m p&ﬁsilt,&i to%armarzeouqliwt%tfee was

filtered and then evegest whighivas solubileymwaser dpoampesss goarouih B80pLoduct whi ch was

soluble in watgr deco ses ar.ound r. 20 Co 12 - neutral
bari um phosphite [err]rrw ug’dbaﬂm&"w}"ﬁﬂahpg o .. 20 This.

corrpound was prepar ed 'Dlyis&ﬂhiwbtmgmﬂﬁeﬁwdlbyaﬂdiﬁon@feqlﬁham@fdﬁﬂdﬁhoﬁbﬁbhih&oto

~one equivalent of an aqueous solution of barium chloride. The neutral phosphite is
a salt substantially insoluble in water. Under the effect of heat, it loses one molecule
of water between 150 and 200° C. The acid phosphxte is reformed by hydrolysing the
25 neutral phosplnte in boiling. Water. . 25

13 — neutral copper( 1r )phosphzte CuHPOQs;. 2H;0

Cupnc chloride is reacted with ammomum phosphxte The product obtained is a
blue, flaky or crystalline matenal _

14 — neutral nickel(I1 )phosphite ' _ _
30 ' Nlckel(II)chlonde was added to phosphorous trichloride partially hydrolysed 30
- with. ammonia. A precipitate corresponding to. the formula Z(NIHPO;;)HzO 6H,0
The product obtained was green in-colour and loses about 3 molecules of water in the
presenoe of; sulphunc acxd At 250° G, it gives the compound 2(N1HP0,) H.0.
15 -—tnmlent:ronphosphtte . L o _
_ 35 . This compound was obtamed by addmg fernc chlonde to phosphorous acid. 35
' 16 — manganous phasphzte MnHPOs H,0
Phosphorous acid i is reacted with manganese(ll)catbonaﬁe
Analysxs for MnH,P04
' HY, Py  Mn%

40 | Caloalited 196 2025 3595 PU 40
| Found 121 2017 3605 .

17 — neutral éinc'(n )phosphite ZnHPO,

- Thxs compound may be obtained by reacting ammonium phosphite with zinc
sulphate or by dlssolvmg zinc oxide in phosphorous acid. A compound corr&spondmg



one equi val ent of an aqueous solution of bariumchloride. The neutral
phosphite is a salt substantially insoluble in water. Under the effect of

-heat, it loses one molecule of water between 150 and [err] C. The acid
phosphite is reforned by hydrolysing the 25 neutral phosphite in

baili ng water. 25 13 - neutral
'@er(ll) phosphite [err] Cupric chloride'is reacted with ammoni um '
gphiite. The product obtained is a blue, flaky or crystalline rmaterial.

14 - ngutral nickel (11) phOSphI te1@@,539 Ni ckel (I I)chlori de\’was added
t o phoSphorous T CiMtor] ue tratty—hydrotysed—36—wrth—armer-a—A
precipitat® Wresto *g fﬁ‘éﬂeéfms‘?i °P%¥‘P1f°“lfﬁéwmfc?d&€q ®bt ai.ned was
green in col our ut 3 nol ecul es of water in the praaence of

sul phuric acid. —Aa‘eutiaeﬁz&g}zesﬁmphbspg:emm;teﬂ@rrpound [err] 15 - frivalent ‘iron
phosphite 35 Thi.s conpound was obt ai ned by adding ferric chloride

h LE“afe'it as pr Pz h d
1o R {

‘?‘]" % P% Nh% 40
Cal cul ated " 1. 96 40

Found C@teﬂmalanalmf°1MgHP086 05 17 - neutral Zi nc(ll)phosphl te [efr] Thi s
conmpound may beéglbt qédnesdf by ﬁ’%@ctl 1% ammoni um phosphite with zinc sul phate
or byp di ssol vi NFoualiNC qg@gde nrggpholag orous acid. A corrpound corrl%spondl ng

4 1,459,539 = .-

4 to the forrifla '{e'étaﬁ}lﬂmtsimltbfai’h#edlz(fﬂlfos%oses one. ol ecul e of water at [err]

and the rest gf ;a}t I QQ Gid8ar ndd t;ﬂgmm gq1§§hlgemxphosph| te [err]
This salt ainibth Gk Ia n’ﬂtbeas Qi@ vas @it neutral ammoni um
phos- 5 . phite on one egw val ent of magneS| um chI oride. After

filtration, tzﬁe-scmmwﬂ@ﬂ@fb wl¥02H® 5 a yield of 68% mp. above [err] C

Cent gsi mal §|4 S Zn.i s lloroég acxdwereln EJ\]H one equ % cu| fo P %l cul at-ed
6. 14%8 11ox30. Tlié gg gaf ft t% react for one hour rwente%pmé p 14. 54
10 19 - neudnd @hanged Lenibur from phos erh[:@rem}ma‘st filiered Mempmm p| tat ed by the
action of mhesghicgbuigedippyiedoiMdsphite on aluminiumnitrates. A white
preci pitat filtered. 20 - cuprous phosphite [err] 15
16. 4209 (O. %nér%’%‘?a)lmﬁbﬁ?eu’ rgq%géamd were mixed with one- equival2ent of
cuprous 15 omddculaﬁdeSMO(tuﬂéﬁwaleB(bft to react for one hour. It under went
spont aneous heaF?#y and3ehand®8 cdi8tr from red to brown. The preC| pitate

~was filtered,and il BhopARS UD-imidasole

164 g (0.2 mol) of ‘phosphorous ‘acid were dxssolved in 30 ml of water. 13 6g
25 (0.2 mol) of 1,3-imidazole were then added dropwise with stirring and cooling. This ~ 25
: salt was soluble in water: a precxpltate was obtained by -concentration followed by :
evaporation. Yield 83%,, m.p. 113° C :

"—n

_ Centesunal/ analysxs for CéH,N,O,,P N P o .
0 Calculated 2400 4.67 18.67 2067 - - S 30

Found 2406 475 18. 78 20.68 -
22 1©0.27 — phosphztes of orgamc ba:es -

~ The procedure was as in the precedxng Example, except that the 1m1dazole was
. .. 'replaced successively by cy¢clohexylamine, aniline, anilines substituted on the nucleus, in . e
35 parucular by 1 to3 C,--C,-alkyl radicals, and ‘morpholine. If the salt obtained is - 35 .
insoluble in water, the crude precipitate was Tiltered and then recrystallised from water. .-
‘The formulae, physncal constants {melting . point, solub:hty in water), yield and
centesunal analysxs were given in the followmg Table '



phosphite obtained in a yield of 97% Centesimal analysis for [err] 20
Cu H P 20 Cal cul at ed
52. 20 2. 06 12. 80 Found 53.35 — -

phosphite of 1,3-imdazole 16.4 g (0.2 nol) of phosphorous acid were

di ssolved in 30 mM of water. 13. 6 g 25 (0.2 nol) of 1,3-imdazole we
then added dropwise with stirring and cooli ng. This 25 salt was sol ubl e |

a precipitate was obtained by concentration followed by evaporatl

wat er :
\P(l gl)d 83% p. slerr] C, Cen.t eshl mal -~ anal y§4§§=5;9013[§;r] C _H N 5
30 Found 24,06 A4 75 . 18.._28___-2.0—68—2-;;&-
or gani ¢ bases<Th pdure was as in the pi cﬁf)g"‘;gg =
t he i m dazol e wa alced SUCC@‘Sﬁiulé6|y by qyConeamxy
ani lines substit} - : _ 3
radicals, and no phoI ing. Tf ‘the salt, obt ainged is _."35 i ngol uble in vvater, _
the crude precip s filteged anﬁ then|recrystallis¢def upmwaf gy - [The
f ornul ae, . physi c | hid g ppaint | mgphsioc! | 8y | nHWas er ) | 6.3 el|d
and centesi-mal ar given in|the fclilnommng rl'abl ¢:N: 8B0 -8.06
1,459,539 [err] nmpounid SHD Physittal 17.66
Anal ysi s No. - Fornul a . Constapts |Yield % Calfc.
Found 6 . - — T, 459 539" _
6 The fungicidal| pr oper ies of the conpoundg accordipg t D the invention are
various, but are] particpl it ere | ing in the casp of vﬁné‘ﬂﬁﬂlﬂ%ﬂz as.
the follow ng Ex’arrplmes hé Epl-ohn \I"tprémi st 96h | g; wtih. 5
The conposi tionsj accordj ng ‘the inJention ufi ed|f |r1 f gct
on 5 the nycelipn growh of the fol Fowing flungi: - Rhi z?ctonl ‘a solani,|
responsi bl e for peck canker - Botrytis cifgerea rekpongible Lor nr(:-v r ot
- Piricularia pryzae, responsHa_L,g: for pirilcul ari os S | rlce
The " Agar Plate| dilutipn ™ nmetjod is uﬁed flor each fest)
gel ose and 10 an aget 0@y, Sof kN o @ | allvet fah) ¢ggpe %% ogt al,gi, ng7 Eﬁz
material to be tested ip a.c ntratl OT oc? O,HQ&ungI s|pauredsi ng.a4 a
Petri dish at a tenperafure of - e{rom P 1429 14.30
: S 3 : .
B IR : Sl 1 C 2840 2836
25 r\Nﬂz o_ﬂ_OH Nap77oc | 41w | B 710 712
NS insoluble 1 N . 828 8.29
' ,_l ' P 18,34 18.34
U B S | o C 49.77 49.94
26 'aso.c‘-u_._-' O —2s20—F— p:168°C:| 93% | H - 737 7.
' ” MO Mieotubte || N ey
B H o P 14.29 14.34
_ C 49.77 49.98
27 | insoluble "} 87% | H 7.37 - 7.32
' m.p:=148.3°CQ " N 645 6.41
S B P 1429 14.30




mately [err] C. The wettable powder is prepared by m xing the foll ow ng

I ngredients for 1 mnute 15 in acutting mll:

15 - act i ve—rat-eral—to—be—tested . 20%

- . deflocculant (calciumlignosul phate) 5%

- ng -agent (sodium al kylaryl suI phonat e) ' _ 1% -
’25 (al um nium silicate) 74% 20

T wet.t abl e powder was then mxed with water in.a quantity sufficient for

20 - appl ication in the requr red dlgge,ﬁgThe gel ose- cont aj ni ng m xt&lr\e/vvas t hen

al | .owed—to—sutTdr , arter- vvr||er mycetran—cutture—ett-ses—ef—the—tingus were

pl aced on |t'r Wﬁfllm @aféﬂgd:ﬁ vafiousi sh, except that
t he gel os %Pﬁﬂb%‘m‘g in _ %%%F%% PlEfct | vesat eri al |,

I s used as control 25 After 4 days-at [err] C, the surface
area of the |nh| bltlmxmmnhaawestommoemngmwated and expressed as a

per cent ag W t‘}gs! tieaistentignetere sidied for Hesirecflog i tions, it was

f ound tha E’E‘H % and 60% i nhi bi tion of Pythium de _
Bar yanum aDdRBEUcibﬂ'ﬁ:Edm; ?esp%ﬁbtbm}br,neékQ&t&&Ct ively, and that 30 : corrpound' 14
produced 48%po tﬁr@%mred,r?s@&imbhfnrbneyroon of Botrytis cinerea, Piricularia 30
oryzae and- RAFigeEe arre sppuifle for puisdsieris ipBtey.  EXAMPLE 2. In vivo test on .

Pl aggopar a: Virhd 8442 pialt e el §-useldor ehBMED W g&wm The speaves of
pot - gr OWN an Viéetbe poluitioh Sr @ (RfEbYe powder M)mM@B:eSﬁb’te& senekeangath 3 usi ng
a spray gmncemrtthnaﬁoai]eﬂaws peushisnsi Bemdishatw\empam opepmisi- havi ng t he

foll ow SB‘e 0si,ti.on eri al to be tested
0%1 dﬁlf Iﬁﬁ%‘ -Obg%g 0(” ggllscqrﬂ)%{eﬁ bbﬂ‘gg‘é |d‘2§}{%{ Ogbng lngredlents or 1 minute s

5% - wetting: agent (sodium al kyl aryl sul phonat e) : ' 1%
40 C - =—  fctive 1ou:mtmcumsrllcate - 0% -
74% -—4€Fﬁ?cﬁ“li'ﬁ 1 r} containing.the actjfe material to be
tested in_{ hgue al‘—r_’*"acsﬂp es was ' repeat ed thre94o imes. After 48

hours, the pI ants vvere cont am nated by spr ayi.ng the |eaves ‘underneath with
an a@ueous s mbbmouﬂcrammlwmdew@ BGer0B(r gty /sufBicienf faspor 20 of t he

" fungus. 4B&pplicati “““h“ign'ﬁﬂ I a Hgﬁt ion cell at
lerr] d 1@@3@3&?@mw %%fL %ﬁ ’r‘lﬁtgguo#m'% ours. The plants
- were i nspected’eﬁ dish\stmilan@ahe pr&éeﬁ&gmri ¢sh, e:tdetnletmt &xhgd@e-emaﬁhingl ons, it was

~ foudd t hamedi ialcip) ﬁ%{’§°11 to 8, 10,12, ‘13,234, 16, 17,
219, 20 an %@W@?M ‘}?jfi:lﬁ?;n g’gf@%ﬁmedl‘%“ 50 18, 21,
22, 25, 2 dethf® I dﬂi@ﬁ%ﬂltwapioaﬁmrbompound 8produced 51%, and 60%, - 50
| n addi t i inhipitipt of\®sth#mUudedBdrivas: mmaheécmheobmrmmmsy,t@éttm showed t he
| ead® phy! 49%@3%1@&73éflﬂlétrlu‘tﬁd’ﬁ?m"ﬁﬁt'ﬁ”@np‘?ﬁ@"ﬁroce re was as

eampered
descri bed? '?’W?i'jd%gg‘v"ﬁ’ Aol ISPy the plants were first

EXAMPLE 2: In vivo test on Plasmopara viticolg in vine plants

a ) Preventwe treatment ' .
"“The ‘leaves. of pot-grown, vine plants (Gamay vanety) was sprayed undemeath-

35 using a.spray gun with an aqueous suspension of a wettable powder having the follow- 35
mg composmon (by weight): _ _
+ acnve mateual to be testad : - 20%
.= deflocculent (calcium hgnosulphate) P o - 5%

- — wetting agent (sodium alkylaryl sulphonate) S ' 1%

40 - filler (alumnmum silicate) _ ' D T4Y% 40

in the required dilution contmnmg the acuve matenal to be tested in the tequu'ed dose.
Each test was repeated three times. _
_ .. After 48 hours, the plants were eontammated by spraymg the leaves underneath
with an aqueous suspension of approxmlately 80,000 units/cc of spores of the fungus.
49 - The pots were thén placed in an mcubauon ‘cell at 20° C/100‘7° relauve 45
humidity for a period of 48 hours. . :
The plants were mspected 9 days under infestation.
: Under these conditions, it was found that, in a dose of 0.5 g/, compounds 1 to 8,
10, 12, 13, 14, 16; 17, 19, 20 and 24 afford total protecnon, whtlst compounds 15,
50 18, 21, 22, 25, 26, 27 afford good protection. .. 50
. In addmon, it was found that none of the compounds tested showed the least
phytotoxtcxty .

b ) Treatment after contammatum ' :
The procedure was as described ‘in a) above, except that the plants were first



7

7 of all

t est

conditions, it was f
16, 17, 21, 22, 24,

5

(Garmay vaNee
nutritive
material to be t
aqgueous 10 ™

S&tlbepn

ound t hat,
25 and 26

t he vine pIants
5 c) Systemc test by root absorptron on vine m | dew Severa
y) each accommdat ed in a 148%,5390Nt. aining vermculite.and A

,ed=mmﬁh an

'ﬁ"

viticola. The spcueﬁ, WA, t;

at [err] [esr]
after about 9 da%f [
sprinkled with 4 §
found that, in tnm@

n reI

Y3 exdoa‘ mﬂu
25, absor bed by ththe mawtia: tebef testad Aintral days; the emé wasn;onwunndtsltm

1, 459, 539

in a dose of 1 g/1,
conpletely stop the devel opnment of m W on

e

tmﬁlﬂaeﬁ P

rdkamepbmhuntdrty' The degree of

an i nf ested control
e

.

a

ag Td eeatetl with \rlrerrenmasat@elrm Herites

fqtb“‘t‘r?uomstog

aft‘g?éeéf Ji@"

contantnated and then treated with the actrve mat eri al

I nati on.

Vi-

& 1

to be
Under t hese

conpounds 1to 8, 14,

‘ne s S..

“t he

quar a

Rlidesy do- @ room

rnfestatron i S assessed

mhrch had

been

ek 43 1 uﬁ,,%‘*ﬁtﬂgtf 21, 22,

aQqenpounds 10

13, and 23 18f f or FRrERAA ;f ﬂﬁmﬂﬁéﬁdﬁﬁv gh.;.pmwﬁwmﬂﬂmam wHl ch
crearly demonsty %a:rt%? o temi ) S g
test Groups of vmm@a&k vIIORY ofVdidtillRtwijer. a5 € treateo on the 2 June
14t h, 11th 20 Hmd!tr ﬂ@tehcoxidlll?t % itlwis fawmel tBﬁthmAuhgubse of WISt gyl,acompounds

wett abl e pddder &d?ltsai 195@% 22 Ps" @l p mﬁﬁmﬂlﬁonpolﬁtd
13 or with manebg; dmhé E{g c,gﬁ“thﬁ’e < I‘Etv&%\?’ﬁﬁ » The
fol | owi ng Tabl e shows e resu lnspectrons e appr oxi mately 1

nmonth, 2 nonths dh®pa-&r tesont-hs: after t he. | ast treat rrent
ust 25 Groups of yige

R i, g

the resul ts-bardemeexmm
cont am nat ed but unTmemhwdgdbmeﬂnWsménspednmmmmmhmume
s after the fyst treatment. It should -be no@@ that, in August
opara mtzcola was €x
results-a

that, in A
ext renely Vorul egﬁ

2 g/l,
2/ 10
Maneb
0

25

thygnd Zlﬁmonth

éﬁtrzﬁt'tatrfrzam

t he conposition accord- 30 -

CCES

ety apf o

g

ol

.ing.to the,rnventron

R

Rodti@lTar kabl €. p

<t sho

PR ﬁ"fi*'d

4k

ercentage protectro

rs
In additi

n account

uId be noted

oIa S
gtdosg?of

|n re ation to a
@pprpeioanely 1 month,

3/9

2550

|§?ence of
on, no.

evi dence of phytotoI{D

Exanpl es clearly de
conposi tions accor di
characterised by- th¢
particul ar upon ving

CIiy mas
nstrate -

i I nredi.

[ Coppand

1 nunnf 1 QD
v‘l_l

lnrl
+

Tound T any 30 of the treated pJ
‘he renarkabhep&mn@dm¢dal

L1 A_llaL
VT

‘properti

ants. These
es-of t he

ng. to‘-"t__"he'
ate,3p rsi gt ent fﬂ systemgO
thése conpound

......

B5

Some " of

V) J hn\l 'ar
).

<

/%f ect

, in .
S, nore

especi ally the wat e
t han the substanti al
I nsol uble salts are
that it is possible

-sol uble
| y.Noriol U
”D§/re ers
wi TR ...d'Va
| acsalétrbl

nore especially wti

Falt _
Dl.e F4l'ts.

ste
1tag

oy
-

S,

gk

shov

in t
to m

better.
By co#ér ast

hei r
X ‘'t he

35

fect

progluct s wi-t h

system ¢ pr
t heS0subst
It {; for

o

operties
ntially
his reason
ne anot her,

This Table clearly shows  the remarkable persnstence of thc composmon accord-_
ing to the invention. In. addmon, no evidence of - phytotoxlcxty was found in any

' of the treated plants.. .
_These Examples clearly dmnonstrate the remarkable’ fungncxdal properties of the
composmons acoordmg to the invention, Individually’ they are characterised by their
immediate, persistent or systemic effect, in. particular upon vine mildew.

35

Some of :these. oompounds, more especially-the. water-soluble salts, show better -

30

35

systemic properties.than:the substantlally insoluble salts. By. contrast, the substannally
insoluble salts are. more -persistent in their effect. It is for this reason that it is possible .
with advantage:to mix. these products with one another, more especlally with a soluble

EXAMPLE 3 Avocado test. -

compound and a less soluble compound so as to oombme prctecnon of seedlmgs
with high pcrsxstence _ . :

Avocado scedlmgs (vanety Persea indica) were. planted in a soil .infested with
: Phytophtham cinnamomi, after which the soil ‘was sprayéd with 4 solution con-

45

taining 3 g/1 of ammonium phosphite. Some seedlmgs were left untreated as controls.
Under these conditions, it was found after 20 days that the roots of the controls
were completely dead, whxlst 90% of the treated seedlings were healthy.

45



conpound and a | ess sol ubl e conpound so as to conbine protection of

seedl i ngs 40 wi th hi gh persistence.

40 EXAMPLE 3:—Avocado test. Avocado seedlings (variety Persea indica) were
planted in a soil infested with Phytophthora cinnanom , after which the
soi | sprayed with a solution con- taining 3 g/l of anmoni um phosphite.
Sone dlings were .left untreated as controls. 45 Under these

cond ns; it was found after 20 days that the roots of the controls 45
wer e corTBI etely dead, Whl I st 90% of ‘the treated seedlings were healthy.

8 _ 1499539 459,539 EXAWPLE 4: Pi.neaphle test.
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-45 : In the context of -the invention, a carrier or diluent mcludes an orgamc or __45_ -

mineral, natural or synthetxc material ‘with-which the “active ‘material is assocxated_
10 faahtate its’ apphcanon to the ‘plant, to seeds or to- soil, or its transportation: .or
bandling. The carrier or diluent can be ‘solid (clays, naturdl or synthetic,.silicates, . -
resins, waxes, ‘solid feruhsers) or fluid (water, alcohols, ketones, petroleum fracuons,' R
50- chlorinated hydrocarbons, liquefied gases).: - - 50
_ The .surfactant -can be an ionic. or- non-ionic emulsxﬁer, dlspersant ‘oF - wetnng. S
agent such as, for example, salts of polyacrylic acids and lignin-sulphonic acxds, con-
densates of ethyléne oxide with fatty alcohols, fatty acids or fatty amines. . - :
The compositions according to the invention can be prepared in the form of-. co
55 wettable powders, ‘soluble powders dusting powders, granulates, soluuons, emulsnﬁable o535
concentrates, emulsions, suspended concentrates-and: derosols. ° S
The wettable powders according to the invention can be- prepared in* such a
~ way that they contain from 200 o 959, by weight of the active ingredient and they
normally contain, in addition to a solid-carrier, from 0 to 5% by welght of ‘a wetting g
60 ‘agent, from 3 to 10%; by weight of a. dispersant and, when necessary, from 0to 10% .60
by weight of one or more stabilisers and/or other addmves, such as penetranon
agents, adhes:ves or anu—lumpmg agents, colorants etc e
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ApplEat i ons s. 73 01803, 35 73 37994, 73 45627, 71 08995, 74 S :
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| e of a_Conpasi tli &yfunPisi ftion gdmpriving M?PU gigrédisnt fompoyndiconttin-e
i s Qi Ve:ﬂ) brer}odw the e t Yiéhacatrieror iluent therefor.
; gi ve ) : A c tion a§ claimed in claim 1, wherein the active ingredient
; calciumlignes Ladidlst sl din&hllof ic salt of phosphorous acid. :
sani onl c wetting Sa%el’ggﬁidal composition as claimed in claim 1, wherein the active ingred
. - - . i | * p im- ) .
;Etalol :Jrr;rp%#l ?l Féz Q 4. Alfungicidal composition as claimed in claim 1, wherein the active ingredient =~ 35 -
4 neutral phosphite. . - o
ers sol ubl e 1N sWAT fihgiti®Y chifipofiBdnahsN@slm&) inMing| i HakthO M2 @, Gerllp YRy
f the acti vectivedmgedisia mdaallaphéphie. 10% by E\r/\f/lal ght1 o%;n _ant; -l unpi ng
b AR aim a ic to .
he 10 4 rgnd fdereiie] Smpes 9. QunrUBEY dhickinerl AR Be gl .,
7. A fungicidal composition as claimed in claim 5, wherein the metal is sodium.
8. A fungicidal composition as claimed in claim 1, wherein the active ingredient
. is an acid sodium phosphite.
9, A fungicidal composition as claimed in claim 1, wherein the active ingredient
45 is a calcium phosphite. ' 45
10. A fungicidal composition as claimed in claim 5, wherein the metal is copper.
11. A fungicidal composition as claimed in claim 1, wherein the active ingredient
is neutral copper phosphite.
12. A fungicidal composition as claimed in claim 1, wherein the active i ient
50 is an aluminjum phosphite. :
13. A fungicidal composition as claimed in claim 1, wherein the active ingredient
is acid ammonium phosphite.
14. A fungicidal composition as claimed in claim 6, wherein the nitrogen-con-
taining phosphite is an imidazole, cyclohexylamine, optionally substituted aniline or
55 morpholine salt. - S5
15. A fungicidal composition as claimed in claim 4, wherein the active ingredient
is an aniline salt substituted by 1 to 3 alkyl radicals containing from 1 to 4 carbon.
atoms. o .

50
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salt of phosphorous- agiddic wetind ageat1gi ci-dal conposition as clai med o.5t.cl ai m'
1, wherein the act-veantivgpoglsiat i s an acid phosphite. 35 504, A
fungi ci dal cdfposi T oRMB EPliered in claim 1, wherein the acti ver edi bht

35 is a neutral phospRides: disperfiodsURA! &hﬂédns,cfbirp&a":hﬁlé Q&n@&u&Ladb%‘éd'Hi} any of
claims 1 to 4, \M’Ieﬂihinﬁg whie waer 4 watable govaidi @1tin emlsiflabléadofidedtiat: spdoplighv te. 6. A

fungi ci dal conposi imv@norasreetcaﬂmt mﬂla%@fmpbaimm!ﬂm@ Thesh emulddions cane

active 40 i ngf 'ﬂ -mﬁl{" ﬂ} B'Iﬁw%d%hf“td can have a thick con-
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sodi um .8. A fungi etasiplk Sdonmdmadhm ari dhiekbnérs) diikoRropic ifibers drhe
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phosphite. convenuonal ‘methods of applying pest1c1des, such as spraying, scattering, powdering, 4° 10
A fungici dal conposktingpn as cl aimed in claim5, wherein the netal is-

copper. 11. A fungici tign as claimed in claim1, wherein the
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glcndal composition as claimed in any of claims 1 to 4, wherein the
actwe mgrednent is a metallic phosphite.
6. A fungicidal composition as claimed in any of claims 1 to 4 wherein the acuve . .
40 ingredient is a nitrogencation phosphite. 40
7. A fungicidal composition as claimed in claim 5, wherein the metal is sodium. '
-. . 8. A fungicidal composition as claimed in claim 1, wherem the active ingredient
. is an acid sodium phosphite. _
9. A fungicidal composition as claimed in claim 1, - wherein the active ingredient -
45 is a calcium phosphite. . . 45
10.- A fungicidal composition as claimed in claim 5, wherein the metal is copper. .
'11." A fungicidal ‘composition as claimed in claim 1, wherein the active ingredient
is neutral copper phosphite.
12. A fungicidal composition as claimed in claim 1, wherein the active mgredult .
50 is an aluminium phosphite. - 50
13. A fungicidal composition as claimed in claim 1, wherein the active ingredient
is acid ammonijum phosphite.
14. A fungicidal composition as claimed in claim 6, whercin the nitrogen-con-
taining phosphite is an imidazole, cyclohexylamine, opuonally substituted aniline or - -
55 morpholine salt, 5
15. A fungicidal composmon as clanned in claim 4, wherein the active ingredient ’
is an aniline salt substltuted by 1 to 3 alkyl radlcals contammg from 1 to 4 carbon.
atoms. J . .




55 nor phol i ne salt.
55 15. A fungicidal conposition as claimed in claim4, wherein the active

cont ai n| ng.from1l to 4 carbon atoms
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