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2 cultivated pwngakisfectionse Plﬁq“ia an cur.b | 1y..the
conbi nat Pon i 5,5 “&a&&aﬁﬂ&f gt c%ﬁws‘#: e B Dbl B oy
Erysi phe gr aminfegisanot SFFerafulaXnnodor um  Puccinia  recondita,. Fusarl um ni val e,
Pucci ni a gl umarum and Pseudoper onospor a, cuben3| s. 5 . . _-The invention
therefore al so prow ‘des a net hod of tre-tl ng- fungal i nf ac-_ti-ons of 5

W

where X is chlorme or ﬂuorme .
30 " 24,5,6 - Tetrachloro - 1,3 - dlcyanobenzene (heremafter abbrevnated to 30
(“DCB”) can be prepared by the process described in U.S. Patent Specification
No. 3,290,353 or 3,331,735 and the pyrlmldme methanols of formula (I) may be
prepared by the process described in U.K. Patent Specification No. 1 ,218,632.
“The novel combination of the present invention is surprisingly effectwe in
35 controlling - or combattmg fungal infections such as mildew and septoria in 35



cultivated plants conprising adm nistering a conbination of 2,4,5,6 -

tetrachloro - 1,3 - dicyanobenzene and a pyrimdine methanol of fornmula (1)
X rgrr'l rnrr'l Cl-where X is chlorine or fluorine to the

cultlvat ed pI ants after crop energence but 10 bef ore harvest.
10 The frequency and duration of treatnent is determ ned by the severity of .
t he. act val or expected fungal infection.® The conponents of the conbination
may be’ ﬂp lied sequentialty or simultaneously to the crop to be treated.

The pyr ,di ne rrethanol IS preferablylp led in an armunt of from5_ to 100
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from1l: 10 to 1.6:1. In the 20 treatmefht of fungal infections such as
Pseudoper onospor a-cubensi s in cucurbitslparticularly advant ageous by.wei ght
rati os of pyrimdine methanol to DCB SNbeen found to be in the range of
from1:400 to 1:20. The novel comnbina of the invention is
advant ageously used in the formgqf a 2 fungi ci dal §ermul ati on
conprising DCB and a pyrim dine anop_of .formula | as 25 defi ned
above in association with a non oxic Inert carrier therefor. Such a
fungicidal forrmulation is also prow d. Sthis invention. The invention
further includes -a nethod of preparin ungi ci dal -fornulation, which
met hod conprises bringing DCB and a pyW3p¥di ne nmethanol of fornmula I as 30
defined above into association with a non-phytotoxic.inert carrier.
30 The conbi natwhefe Xfs cBIBBna&dmbhhheds ttﬁfculhhﬂemintmfdt oxep emtigarcelbst of formul a
| as defilfed albeﬁﬁeeh bund tQ be st| ontrol wheatlol eaf
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effect on™the fmd ab i Plers (o 8
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usual |y be in the Theinvention fu rmgmg%&g gﬁmfé‘( ng 3 %ﬂi’ an aqueous

suspensi o which method comprises | and a pyri hﬁgﬂ l@;ﬂﬁo (5%18 St s

defined above into assoc with a non—phytot
conprise an inti rTBrefh f c 'bﬁd éithet ofehd pyei eaﬂétﬁanoleaﬂoﬁﬁulmre | nert
carriers and ape ﬂemred abcwe Modtﬂao hmysergfftlman nhvsaotltradaf vheat leaferyst bausedhosen from

the attapul gi t dydiepi reeonditarsp ?ﬁ‘;ﬁ f ﬁ% were fif(‘gﬁ‘g jus earths,
kaol i ns, {4 cas, dﬂl de Egi fg gLJ &%igﬁb aﬁ@(ﬁlﬁw& rgnstlc, a§Urfa§3t ants
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may be found a ﬁlgaﬂe ® (B sdoattol of gieifiiius dchém tbh aieemsmxhrfcesn at es 50
and condensed rmplindrvédnenbe fawinfile daveloped bhS (Rﬁy’ g 2A0e2 (¥ 9ﬁ'é?
al kyl benzene . As is well-known to those workmg int ant

3 sul f onajees, HAh 3 e OGT DB AHd a5 Fthrfomethakol 66 et | ene
oxide adducts dérmphdngtefinkd bhost than synergish isvonsideinéddo havadesusred Betwesng wi t hi n
t he scope of t Hhe two active ingredients in their effect on the fungi. :
The fungicidal formulations of the invention preferably comprise from 5 to
90% by weight of active ingredients and will usually be in the form of a wettable
45 powder or dust, or an aqueous suspension. 45
Wettable powders or dusts: comprlse ‘an. intimate mxxture of the active
ingredients, one or more inert carriers and appropriate surfactants. The inert
carrier may be chosen from the attapulglte clays, the montmorillonite clays, the
diatomaceous earths, kaolins, micas, talcs and purified silicates. - Effective
50 surfactants may be found among the sulfonated lignins, the: naphthalene sulfonates 50
and condensed naphthalene sulfonates, the alkyl succinates, the alkylbenzene :

d%le ameﬂ (k& (;l ﬁ&%ﬁ;ﬁ& jon is less than the per ent %ﬁnﬁmed by



I nvention are those having the foll ow ng conpositions: Wttable Powlers 5

% by wei ght 5 Pyrim di ne net hanol 0.25 to
10 DCB 25 to 80 Surfactant(s)

0 to 10 Dispersing agent 0 to 10 10

Ant i caki ng agent O to 10 Inerts

wat er together with any desired surfactants, thickening agents,
antifreezing agents or preservatives. Suit 3P
fromthose nentdoned ahave in 15 conne , > errve ,_
Thi ckeni ng agents, siflfonatex] theaalkyl rrolfaresl 2 Mmsnsmfiﬁ a?@‘ S é’{:

cel l ul osesmateri al sa@ﬂvdtsr?ét’hq‘l‘l n%ﬁfﬂ“ﬁﬁ’ ta%f’&% P‘fw'bl}é Y °be® used
when an antT-freezi ffysuhpa Afe g Jortay i e e s nmey be chosen froma
wi de range of materials such as the vawenalde Pawdtlsen anti bacterials, phenol,
o- chlorocresol, phenyl mercuric nitrate and formal delfy&eweishy ustratlve of 3

to 100 Aqueous suspensis ons conprise the active ingredients suspended in @
|

aqueous 20 suspensi ons pimhidinegnediahbli N t he scope of .2etoilvention are

t hose having the follow ngDQD corrp05|t|on Aqueous SuspesPons (Fl owabl e)
% by wei ght Pyrimi di ne. met Ii% ﬁf:;;gem '0.2 teuBig 25

DCB 10 ~ Anticaking agent 20 to 60 0 to 10 S 25 10
Sur f act ant(s) o Inerts 0 to 15 Thickeni.ntp ¥8ent -

0 to 3 Anti-freezi ng agy ﬁ'dous suspensions comprise the adlivé GngPddiehtsesneideti iu avater
Otol 30 toget with aayrdéesiyedi gafattants, thickening agents, antlfreezmg) age@ts r5

30 Wat er preservatives. Suitable surfactants

&ﬁqj 15
general exanpl ¥s wi ISP n‘fgg&gﬁﬂ‘g{eglm QE ‘%elfmrg@gﬁevhai@ illgehdidiyar t
e e o e G S naﬁ@qe T L
ol | owi ng non- | i i t iangids page bi watesizinpice 9s thee: g -
illustrate the i nver:g? resql fféﬁ? vﬁé a‘ﬂﬁfﬁiund 3
- (2 - 35 chl@rophéﬁﬁzmsﬁ'& “'“gwﬁ%g%f - pyr| m di ne net hano!
and CFPM represents the conpound a {S‘r - chI or -.a- (4 -

f1 uorophenyl)-- 5 - pyrinidine _rret y S“@?ﬁ?‘r‘ms oTva Zvelght Ustrate
enbodi nents of wettable 'po%min@ nﬂeﬁ%g&dance with the |0¥y§,n§ I on wher eas
Wt

Exanpl es 3 andygt are conce agueous SUuSpROI®IEINS. 25

40 EXAMPLE | CFPM 2 DCB %\lllrfal::_tant(s) g':o -:1;5 60

Et hoxyl at ed nonyl phenol - Thickening agent 4 45 0 Sodi um lignin
' : Anti-f t to 20

sul phonat e - Preas :tf",';g agen : 45 Si 8|t&a

6 Kaolin - 30 ) Antifoaming agent 25 The acti 0¢o 0.6gr edi ent s CFPI\BO

and DCB are nilled and theWd¢rended W|th the ot her ingr&il®nts in
conventional m Xxing eq ne The b le Q%ll gaé L& a to thbieli d
- S e e S il el bl

oregoln
energy mill to a sizgmediiithe it thedi tmt&rcsmﬁosﬁi Hiesefit Xt ure-
is 50 rebl ended m d@aeheatfnﬂtdwpm win-lingtidee fip 28 estdt%res;wml '@rf elt he s
i t W@ present the compound a
f20!5| g\é\n ng conceht ! at ﬁ’f) -a - - chlorophenyl)-- 5 - pyrimidine methanol an FPM
@ ts the compound @ - (2 - chlorophenyl) - « - (4 - fluorophenyly - 5 - _
55 Sodi um al kyl SUCCdyH dihe methanol. Examples 1 and 2 illustrate embodlments of wettable powder
: in accordance w1th the invention whereas Examples 3 and 4 are concemed with
40 aqueous suspenslons o } . . 40
- 'EXAMPLE 1. _ R
'CFPM o o 2
.. DCB- - ' ' 60
~ ... Ethoxylated nonyl phenol o . 4 . .
45 o - Sodium lignin sulphonate o 3 45
: Silica 6 -
Kaolin . : T 25

The active mgredlents CFPM and DCB are mllled and thén blended w1th the
other ingredients in conventional mixing equipment. The blend is then milled in 2
50 fluid energy mill to a size range of from 1 to 10 microns and finally the mixture is 50
reblended and deaerated prior to being packaged.
Slmllarly, the followmg concentrate was prepared

"EXAMPLE 2 . -
' CCPM : - 2.5
55 DCB: . 50 : .55
- : Sodnum alkyl ‘succinate 3 :
Sodium lignin sulphonate 3

-Tale : o 41.5-



Sodi um | i gni n sul phonat e 3 Talc

41.5 4 . 1,581, 527

4 EXAMPLE 3 % by wei ght _CFEPM o 2 DCB
50 Sodi um napht hal ene sul phonate ' 3 . — 5
Gum ar abi c ) ' 1 Propyl ene gl ycol

- chl or ocresol : 0.3 Water 3
@00 10 Both-active ingredients;- size reduced by conventianal
gans, if necessary, are 10 dispersed in water containing the surfactant
systtem preservative and part di8488 thi ckeni ng agent. The pargicle size of
bot h conponents is further regkoeipyg liquid mlling, the balance of the
t hi ckeni ng agent added, allowed to hydrate ayjcbytweighpr oduct dil uted to
vol ume with wafERM 15 Simlarly, the fpllowing ajueous sulpension
was . pr epar ed: ls)o(é!’ é.f EXAMPLE 4 % by wef0ght CCPM DCB
50 20 odium pappthalesn WiPbaAtony| phenol 3 52.0
20 Xant han gurRropylene glycol - .2 Emul sion silicone -
0.1 water o-chlorocresol 030 100 The synergistic
effect of contVMPhg DCB and the pyrim di nenet hdadP® of 25 formula | as
defbned aboye is denonstrated by the follow ng tests. _ 25 Test |
Thé effiﬁgggqg TG IRSHiEnISoe regucsd by capyentional %@n‘j !fa'g‘ieéﬁa ggnyl )10a - (4 -
chl or ophefidkening a nt‘.TWJathﬁiz@ f BOh Ferntd1eta ﬂ%ﬁﬂ é%aﬁ@% red to as
f enar i nomjllidg) thet butanco of thelthickening @gént laddeld, dllosked (S hiydedtélamd thecondi t a) was
detgrm natpdpel dilpted gpvolume witbwatebuse, using concentrations of fenarinol of
10, 20 or A&H3HY: therfollpwise Asiepessusrgasion was mare80 or. 100 ppm of DCB. -
Fenarinol was al so eval uated gb(% 13 4 10, 20 .or 40 ppm.’ and DCB was al so
eval uated al one at 25, 50 and 100 ppm- of active jngredient. The fenari nol

was fornulated @spg | | b/gal. enulsifiable coR¥&R#hate (I EC) 35 and
the DCB as a 75Jgyettabl e powder (75 WP). The t-g eat ment solutions-were 35
préPared by di | Ethoxghatedfnohjlehésnari nol | EC or tige DCB 75 WP with tap water
to the necessar umtrati ons. VWeat plants @2 the variety Mnen were
grown in plastigaWpts, @4th pot containing approobf' matel y 50 wheat plants.
Each treatnent was sprayed on the 40 pl ant 0% t wo pl astic pots at the

tinme the pl 7 synevgistic eftaceof caytsinifd DCBSEHdaNE PGrimidfemtBinoRUNG unti |- runof f
océdr r edformplpd as defiried gbovelie dephamstrated ey the followimga¢ssd Wi t h spor esyof the .wheat
rust fungus and the pots and pl 0L § were pl aced:in .a noi st chanber for
about 40 homKeSefBdy bheumumaMe dr DCE S €D aNSSpHeRyy J5v.ek Qpment of the

.di sease. chlgrophenyl) - 5 -pyomidine lrtiahéllieréifdicplefunicd towdTenaimalg & i N t he

gr egnhouts, cqntral, ofavheate Jeghirpss o Pyqcigigatecandya) wast daterminsdt inethper cent di sease
ar &6 réenhquse; using 2 o _ of 10, 20 or, in ¢ :

| NCT dencigirpsl 5o 1 160 @fﬁ@? C%éﬁ:ﬁgﬁ d {%?:f@at‘?ﬁ’%'&%&% condd ol . The

P

resul ts pymeand IDCBIav@d @lsd-ev al t02%3.50 pm. of active
_ ingredient. -~ ' _ o . .
The fenarimol was formulated as a 1 Ib/gal. emulsifiable concentrate (1 EQC),

35 and the DCB as a 75% wettable powder (75 WP). The treatment solutions were 35

necessary concentrations. : _
Wheat plants of the variety Monon were grown in plastic pots, each pot
: containing approximately 50 wheat plants. Each treatment was sprayed on the
40 plants in two plastic pots at the time the plants were seven days old, spraying 40
' continuing until runoff occurred. After drying, the plants were inoculated with
spores of the wheat rust fungus and the pots and plants were placed in a moist
chamber for about 40 hours and then moved to the greenhouse for development of
the disease. ' ' .
45 Two weeks after the plants were placed in the greenhouse, they were 45
examined visually to determine the percent disease incidence and this figure was
converted to percent disease control. The results appear in Table 1, which follows.

prepared by dilution of the fenarimol 1 EC_or the DCB 75 WP with tap water to the

'TABLE 1
Percent Control of : i

50 o Wheat Leaf Rust DCB S 50
Treatments PPM 0 25 50 100
Fenarimol 0 Qv 36 45 84
10 40 91 100 100

' 20 717 100 100 100 - :

33 40 92 92 100 - 100 | ‘55

YPercent disease incidence in untreated control.



Percent Control of 50 ' -V\heat Leaf

Rust DCB 50 Treatments PPM 0 25 50-- 100
Fenar i nol 0 [err] 36: 45 84 10 40 91 100 100 20 -

77 100 100 100 55 40 92 92

100 100 55 Percent disease incidence in untreated =~ | 7
control. 5 ' 1, 581, 527

5 Test 2 FoI; oW ng the same procedure agssdgsrribed in Test 1 the efficady
of conbi nattoms—of—a =2 - cnlorophenyl est 28 - (4 - fl uorophenyl) - 5 -
pyrim di nenet hanol  (Faféwhd kd §£mer eh&ediRé ds Odeadibeulan i Tel I MedeéaRy farr t he
control 5 of dmemamnﬁ bECcﬂFl (Za vlﬂm-omhﬂ)m aed (4n ﬂtwo eflhhoﬁlse usi ng
concentratiopns oﬂ)}'nal t T%t ggﬁ“fl b Ion t‘gg th 2;
50 or 100 pp rﬁmrfat TP e g g et
concentrations o chib@oth:ﬂ&ulOTl'h aﬁﬁm was3ilso leVetudt XDl @i a€ BdncemationdGB 1029 al so
eval uat ed al one adr 48 opmeptiveiingredigntogn gﬂ B& alpo evadhgteskalane gtedngentiatignsedi ent .

10 6te f Cﬂfﬁéﬂé?[g %‘r ﬁﬂéle TEMSE rlﬂjo%e aﬂh %'Eg_xﬂﬂgatioﬂ were 10

conbi nati on,  wer eprephbeddin :Ieh Qs HPTI@t NPUNR tam Svaieh ad Gfel dilhent|itheng t ap
water as the dil umanmoltdaetammmfornnlanolsrbbmg piiep: ed fyomah atmlaf@ldmnm}trpteepar ed

from an enul sifi stontining{:B1b/ °€(§H (% 0 mol
(07550 ™ Tre 1 i A P Ll BT
with the test 15 spores 6ftRérwheat fust mn asaaanm::cmimstrl Gentetdsonsibetiofiplantiest |

and: v.t hen i nocul attechteg with the sol lese ofs the acegmtm Sty ?;a s descri bed
e u""l Cont 1 Ol,Gm gf gf& Jt 'ﬁﬂké cent diseas mc1denceL$L I%X h the
-e-“t -al ong. TvynVée et dié edahuw "FhebEsuts dPpewe ablbz,hmcgﬁmeﬂhouse,zo
t hey were exam ned vi suaIIy to determ ne the percent di sease incidence and
this figure was 20 converted to percenfABMEZ ase ont s The results
appear in Table 2, which foll ows 20 TABLEVd‘% g‘%gnt rol of Wheat . Leaf

Rust DCB Treatnments PPM

. Treat ts
Nuar i nol 0 ([err] e 25 105
4 81. 2593 100 20 Nvatggl 4 %00 81100 o w0y -+ 100
100 Percent di sease incidence in unt20eate44 coriN ol .100 100
30 30 Not run. - 100 100
30 WHAT VE CLAIM | S: I‘Pe]rcene‘dlgéﬁwm@lhgtf% lﬁgm:aféatcbﬂt'ﬂol()f .2,4,5,6 - tetrachloro
- 1,3 - dicyjnobenzenodingh. @ pyrl mC| ne met hanol of formul a (). x [err]

(1) C OHJerr] 35

vvhere X is chlorine éﬁt %.IM
35 2. A fungicidal flolﬁ jﬁd @omﬁ%ﬁ'o‘? 228,62 diriohforo L Q13 2dibyaékenzend , 3-
di cyanobenzene anchnd afpyFimidind Mahanet biaforhulo(l).f ormul a (1) as defined in Cdaim

| in association with a non-phytotoxic inert carrier therefor.
’ X

(1)

(D=
C

35 where X is chlorine or fluorine. 2456 o L3 35
2. A fungicidal formulation comprising - tetrachioro - -
dxcyanobenzenegand a pyrimidine methanol of formula (D) as defined in Claim 1in
association with a non-phytotoxic inert carrier therefor.
3. A fungicidal combination or formulation according to Claim 1 or 2, wherein
40 the by weight ratio of the pyrimidine methanol to the 2,45, 6 tetrachloro - l J - 40
dicyanobenzene is in the range from 1:400 to 1.6:1. . hod
4. A method of preparing a fungicidal formulation, which metho comprises
bringing 212 5.6 tetrg.chloro -1,3 -dicyanobenzene and a pyrimidine methanol of

formula (I)



3. A fungicidal conbination or fornulation according to Claiml or 2,
wherei n 40 the by wei ght rati o of the pyrimdine nethanol to the

2 45 6 - tetrachlaoro - 1 - A0 _di r\\lannhnr‘ngnn s—in-the range from

1:400 to 1.6:1. 4. Arrethod of preparrngafungrcrdal form.ﬂetron whi ch

met hod conprises bringing 2,4,5,6 - tetrachlor anobenzene ang
a pyrim di ne nethanol of forrrula(l)" 515@!@ ” ' "' "L
5 Test 2 Followi ng the sane procedure as descri e effl 7/

of conbi rgatlons of a- (2 - chI oroplngg]ygz) a- (4 - fl uorophenyl) 5

pyri m di7Te T - [Teg 10 as nuar I nol ) and DCB Tor t he

5 of FRuise JaEIQOﬂ'géehﬁre > adlehig g 1Nk h@rgpgphouse, using

cony ent r at i ongombinations Udr 2D (26T chidropkddylpr: 40 IPM flustoptRAW) Nas Lon Wi th 25,

50 or g pprﬁ”y iigemet Uhﬂhmaﬂﬁn cefereedite mmuamsl) atddmlémrhsabmblal oné at
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di cyanobenzene and a pyrinidi ne met hanol - of formul a (I') as defined in-Claim
| i.n association vvrth a non-ﬁhétotoxm inert carrier therefor..3. A

fungi ci dal conbl cor di 2 “wherein 40
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: 2..A. - fungicidal formulation compnsmg 24 56 - tetrachloro - 13-
dtcyanobenzene and a pyrimidine ‘methanol of formula (D) as defined in Claim l in
association with a non-phytotoxic inert carrier therefor.
3. A fungicidal combination or formulation according to Claim 1 or 2, wherem
40 the by weight ratio of the pyrimidine- methanol to the 2,4,5,6 - tetrachloro - 1 3 - 40
dicyanobenzene is in the range from 1:400 to 1.6:1. .
4. A method of preparing a fungicidal formulation, which method comprises
bringing 2,4,5, 6 - tetrachloro - 1,3 dlcS'anobenzene and a pynmtdme methanol of
formula (I) _ .
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where X is chlorine or fluorme, to the cultlvated plants after crop emergence but
before harvest. '
7. A method according to Claim 6 which comprises applying to the cultivated
plants a fungicidal formulation in accordance with Claim 2. .
15 . : 8. A method according to Claim 6 .or 7 of treating fungal infections, such as 15
puccinia recondita, in cereals which comprises applying the said combination or
formulation to the cereal after crop emergence but before harvest.
: 9. A method according to any one of Claims 6 to 8, wherein the by weight ratlo
of the pyrimidine methanol to the 2,4,5,6. tetrachloro - 1,3 -dicyanobenzene is in
20 the range from 1:400 to 1.6:1. 20
' 10. A fungicidal formulation accordmg to Claim 2 substantially as
hereinbefore described.
: 11. A fungicidal formulation accordmg ‘to Claim 2 substantially as
hereinbefore described in any one of the Examples.
25 12, A method according to Claim 4 substantially as hereinbefore described. 25
" 13. A method according to Claim 4 substantially as hereinbefore described in :
any one of the Examples.
14. A method according to Claim 6 substantially: as hereinbefore described.
" 15. A method according to Claxm 6 substantlally as herembefore descrlbed in
30 - “any ‘one of the Tests. . . 30
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