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. This inventli_on,rellat‘es tonew compounds, to processes of ob-
tammg them, to compositions oomprieing them, and to methods of -
combating pests nsing them. o B

Accox'dingly this i.nvention provides compounds having the

f

general formula:- . 7 Cot

[T B

1 L 'Z and Zl' represent atoms of hydrogen or ‘ h

wh x, x1 v, Y
halogen, or cyano; azido; nitro, perhd' LS alkoxy, alkoxyalkoxy,
alkylthlo. arylthio. amino, alkylamino. dialkylamino. alkanesulphonyl

carboxy. ec&%% or carbozxylic ester groups, provided that not
1

* more than three ofW W X. X Y, Y 'Z and Z are atoms of

hydrogen. and N-oxides of such compounds. -

Ina preferred aspect the invention provides compounde having

the general formula:~
X W

0 Y“ o 3 ARRL

wherein R represents an atom of hydrogen or sn alkyl group, W X Y.
and 2 represent atome of halogen. and W1 Xl Y1 and z1 _represent .
atoms of hydrogen or halogen. or cyano. azido. nitro. _perhalocarbyl,
alkoxy, alkoxyalkoxy. alkylthio.‘ arylthio. amino. alkylamino, dialkyl-
amino, alkanesulphonyl, carboxy; ‘%. or carboxylic ester
groups, provided that no more than three of Wl. Xl Yl and Z1 are
atoms of hydrogen.
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.provided that not more then three of W, W]' ) xl Y, Yl Z and 2

N

" In a more preferred a,;pe§t the invention provides compounds

‘ haﬁng the formula:~-

4

wherein R represents a hydrogen atom or an alkyl aroup; VW, Wl, X,

‘ Xl, Y, Yl, 2 and ‘z.l represent atoms of hydrogen or haiogen, or

oyano, asido, nitro, porhaloaikyl,'allnqu, aralkoxy, aryloxy,

o

alkoxyalkoiy, alkylthio, arylthio, alkylamino, alkanesulphonyl, carboxylic

ui&,‘ oa.rboxylio ester, or m groups; provided that not more

" than three of w, Wl X, X » Y Y1 2 and zl are atoms of hydrugen, and

N-oxides of auoh aompounds.

In a yet more preferred aspeot the inventlion provides compounds

having the for.mlo; -

wherein R reﬁreunts a hydrogen a.ton. or a mthﬁ group; W, Il. 1,11.
!’, Yl Z and zl ropresont atoms of hydrogen,  fluorine, ohlorino

or bromlne, or eyano, nitro, azido, trifluoromethyl, alkoxy conta:lning
up to 8 carben atoms, honzyloxy , phenoxy, ethoxyothoxy’, methylthio,
phmlthio, mithylamino , ethylamino, dimethylamino,. methanoaulphonyl
ou'bonli.o aom, carboxylie mid methyl ester orm groups;
1

are atoms of hydrogen; and N-oxides of such compounds.
-
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‘In an even yet more pi-eferred aépeot the invention provides

sompounds having the formulase

where:ln R repreunta an atom of hydrogen, an alkyl group or an aeyl
group; and W, Wl X, X Y, Y]' 2 and zl represent alkoxy, cyano,

nitro, or h&loallqyl groupa s OT at.oms of hydrogen, ehlorine or

~ fluorine, provided that at lesst one of W, W, X, X', Y, T, 2

and Zl réﬁrosonts an alkoiry, oyané, nitro, or haloalkyl group,
and thet at least four of tﬁe remaining substituents are atoms of
ohlorine or fluorine. | | |

’ Pl.z;tioula.rly ‘useful compoun&s are those comprisipg l;a.logen‘ ato_nis

and electron donatiné groups as substituents, In & further aspect

thereforq thq iiwention provides compounds having the general formula:- -

z

v, ¥, x5, 0,

Y, Yl‘, Z and zl represent atoms of hydrogen or'halogen, or-élecx:on :
-donating groups provided that at least one of W, W , X, Xl Y, Y
Z and z 15 u—oloo-taen—dsnoﬂag—guup—ud at least four of tho

rmining aubstituonts are atoms of halogen.

The term "slectron donating group” as’ used in this specification

‘ : a
includes, for example, H&%ﬁ‘bﬁ groups, hyé-yéggby-leﬁ-youps,



hydrenrbylthio groupe. and

~ Inan especially preferred aspect- the 1nyention providee eompounﬂe
having the formula:-A

wherein one of v, wl X, X , Y, Yl g end z repreeente a methoxy-

"group and. the remainder represent atoms of fluorine or chlorine, 7
compeunde acoording to the inventi.on are those whose

. atrueturel formulae are believed to be those gi.ven in Table I

 below . together with a physioal oheracteri.etic‘ for eeo_h compound,
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. IABLEI

Compound . ‘ _ - Physical"
No. | Structural Formula. Characteristic
]

_ , o

1 o.p. 125-1277C

2 mope 12i.5-184% |

F o Cl - Cl Czl'l5
3 Lp. 1085~ 1056% |
" @.p. 70.0-73.5°¢
A}
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Compound Physiceal
No. Structural Foruula Charsoteristic
5 _m.p. 66'2-@'2°c
6 m.p. 75:9-77-1°¢
7 MePo 77'7“78‘80(:

F P 0(32H5
8 DaPe 209»7(—)
210.9°C

e
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. ZABLE I cont'd

Compoun
No.

' Structural Formula

Physical - - |

01‘ Cl

7\

w o

Characteristic .

MePe 165’46

 167.0%

10

2
N

OfH-C6H{5(n)

GH3

1

| bep. 170°%/
. 0. 35 mm.Hs.

i

11

rQ 1 CH

r

73
7 N

OCH,

mnp . 153' 28
155.1°C

|

12
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TABLE [ cont'd

s,&.

Com{x?gt.md Structural Formula chaﬁﬁiﬁﬁm _
13 mep. 197%
th Bp. 9555
97.2°C
15 mepe 95+15
96.2°C
16 m.p. 11425
: 116.5 ¢




TABLE I .cont'ds

'Comp_ounci - 2 , Physibcal
o} Ho. - Structur_al F{o‘mula Characteristic
17 | mep. 175%

18 | @.p. 2105

- 211%
19 . m.p. 16500
20 {mp. 155%




TABLE 1 cont'd

A
L) ‘Lk, .

| Compound ‘ - . , Phy-siéal '
- No. Struotural Formula Characteristic

21 | mep. 148%

22 m.p. 1573

. 159°C

- €1 01
\ 1 C
P

2L B.Pe 1513 '

162°C




_TABLE I cont'd

Compound ; - : e Physieal - |
No. - v : ;Structura; Formulg} Characteristic
25 “Giepe 1525

© 153°C
26 m.p. 1363
: 137°¢C
.27 a.p. 191=
o 192°¢C
28 ‘ \b m.b. 1625
‘ 163°C

-12-
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TABLF, 1 cont'd

- oo
Comggnnd Structural Foraula ch;zz:z::t tic
F Cl
29 N \ ‘m.p. 138
| — 139°%
P cl
31 m.P. 161"'7.3
165.6 ¢
cL Gl cLF
32 ¢ / \ N / \N m.p. 199:65
 \_ § H 200.9°C
Cl OCH
F 3
D <o .
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TABLE .I cont'd

Compound ‘ Physical' .
No. Struotural Formula Characteristic ]
F o Cl
33 AN m.p. 1305
- 131%
3 cl '
F cl c1 F
3 N / ' \N mp. 123-
— H ' 124.3°C
F ¢l ¢l * '
35 m.D. 15100
1 c1
. A\ ' .
36 / N m.p. 260°%C
cl cl




TABLE 1 cont'd

Compound . Physical
No. . Struetural Formula Charac térig tic
37 | mep. 75:2%

Cl1
38 4 \ N mp. 183%
—_— K
c cl
p T
39 / N m.p. 111-35
— 11.7%
F .
cn F
/ \
40 N WP *105-65
. 1062 ¢
F ¥




s,

TABLE I oont'd

Conpound Physical
No. Strustural Formula ‘Characteristic
180.2°¢"
12 m.p. 123°C
b3 m.p. 153% ,
il m.p. 106°¢

=16



TABLE 1 cont'd

Compound X } Physical
No. Structural Forauls " Gharacteristic
L5 m.p. 152°G
46 m.p. 110.0;

110.9°C
47 m.p. 203°C
4B ‘m.p. 164-166%




Structural formula

‘Physicel

Compound
Ne. Characgteristic
49 B.pe 77.5-79.5%
0 m.p. 210-211%
: ‘(decomposition)
51 m.P.. 1&-18500
- 52 B.p. 166-167%




A

Compound. .| Structural Formula: Physicak
Nos ' - Charaoteristioc
53 | Deps 204~205°C

¥ Ccl . ON
; y ‘ .
S \ — X / A | mape 204-205%
—_ H e '
F 1l

55

K+

~‘m'P0> 3300 ‘

56

m.p. 123=127%




Compoind Struetural Formula " Physiocel ¢
~ No. Charaeteristie
57 | m.pe 1U7.9=149.0%
58 " m.p. 151.4-152.6%C
59 .
’ mepe 111,1-112,3%
60 mpe Vsl o8-145.7%




Gompound Struetural Formula 1. Physiocal
No. Characteristio ®
) 61 m.pc 50'1_130.506
¥ 1 Cl
, <) _
62 N/ A N | mep. 296-299%
)— /
¥ cl 1 OCHS
_ o
>
63 m.p. 11-116°
' ¥
- (+)
(CH5) N

It should be noted that for esch of the compounds of Table 1,
exoept compound 13, the forniuia given 18 one of a number of tautomerio

poseibilities, Thus oompounds of the general formula:- |




eto.: .

Where the nature of a substituent allows it the tautomeric
possibilities are even further increased. The present invention

is to be considered as including within its acope all tautomerie

5 formsof the iniention compounds.,

Another poséiﬁility with some of the azido‘aubatiﬁuted eompbunds
of the preseﬁt inventioﬁ is that the structures of the COmpounds 18y
be rapreuented‘as tetrazolopyridines, Thus, for exemple, compound no.
22 of Table 1, may be répreéented as having the isomeric structural

10 formula; - | |

=22~

o
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or a tautomeric foifm thereof, and the present 1n§ention iﬁclndes
within its scopeva.ll-such isomeric and tautomerie forms. - | .
A partioularly useful compound pesticidally is 3,3 ,5,5'-
tetrachloro-2, 2' 6—trifluoro-6'-ﬁathéxy-h L'-bispyridylamine, which
5 "~ 1s oompound. No.l of Table I herei.nabovo. |
An interesting and unexpocted feature of the: salts of the
invention compounds, as exemplified by compounds 55 ,56, 62 and 63
of Table I, is-vtheir. solubility characteristics. ".l'hus they appear
to be more soluble in solvents of lower polarity. Compounds 55 ahd
10 ‘62 were insoluble in wﬁter, but soluble in ethanol or aeet§ne ’ |
and oompounda 56 and 61 were inscluble in water or ethanol and
soluble only in aoetone.

The compounds of the present invention ére conveniently

prepared by the treatment of a compound having the formulas-

o LA - -
15 with a base, and then reseting the treated compound thus produced

with a compound of the formulas=

Hal

A z,l

wherein W, Wl, X, xl, Y, Yl, 2, and Z:l have any of the meanings

hereinbefore defined and Hal represents an atom of halogen.

I o
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A suitable base for use in the sbove reaction is sodium hydride, -

_and the process nay be carried out in a diluent or solvent, for

example dimethylformﬁido. Many of the resctants used in the
above prbc;sa are themselves novel oompounds, and have not been
previously desoribed in the literature,

~In & further aspect -therefore the invention provides compounds

. having the formulai-

Where esch Hal separately represents fluorine or ohlorine and R* is
an unsubstituted,or substituted, hydrooarbyloxy, hydrocarbylthio or anino
group. These compounds may be obtaimed by treating the eorresponding

tetrahalopyridylemine with a compound Rlﬂ-, optionally in the presence

-of a base,

In particular, the invention provides the compound having
the formula.x-'

| . 3 : .
whiech has ﬁtility as a reactant in the preparation of certain of
the invantién:compéﬁnda as hereinbefore defined, B

Thii reastant m be preparéd by treﬁiing the compoﬁnd havi.ngb
the foramulat- | | |




with & methanolic eolutioxi of sodium methoxide, »

The compounds of the invention may be used as pesticides either
en their own or, prefez?ably. incorpora.ted in a composition comprisiné '
e diluent in addition bto the invention compound. '

The 1nient_ion, therefore, further provides .peaticidal

soxpositions, "'oomprieing- as an active ingredient a compound having

wz £

wherein R, W, Wl X, x X, Yl 2 and z have any of the meanings

the formulase

L]

as hereinbefore defined.
In s preferred agpect the invention provides pesticidal compoaitione ‘

obmpriaing as an active ingredient any of the compounds given ix; 1able I,
Compounds of the invention end compositions comprising them are

_very toxic towards insect and other invertibrate pests, including

for oxample the followingx-

~Tetranyohus telerius (red spider mitee) ’
Plutella maculipennis (diemond back moth)‘

Aphis fabas fabae (black aphids)

Pieris braseice.e o (cabbage white caterpiller)
Blattells germanioa | (eockroasches)

Megoura viciae - (green ephids)

m cochleariss - ~ (mustard beetle)
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Phoma exigua

Musca domestica

-~ Aedes aegypti

Agriolimax reticulatus

Helbidogxne incognita
Calandra granarie

- Boophilus spp.

(houseflies)

(mosquitos)

. (greyfield slug)

(nematodea)
(grain weévilg)

(cattle ticks)

The ecompounds of the invention, and compositidns comprising

them, possess sotivity sgainst a wide variety of plant foliar and

| post=harvest fungal end baeterial diseases inoluding, for example,

the following specific diseasess=

Sphaerotheea fuliginea

Puccinis recondita

Botrytia cinerea

Phytophthora infestans

Podosphaera leucotricha

>. Unoihula necator

Piricularia bryzap

Plasmopara vitioola

Venturia inaedualis

Botrytis fulipae

Nigrospors sphaerica

Phombpaia oitri

Alternaria eitri

Phytephthore oitrophthora

Penicillium digitatum -

Gloeosporium muaarum

Pussrium caeruleum

Botrbdipaodia theobromae

Ceratoeystis paradoxa

_Phytophthor& parasitica

(powdery mildew) on cucumber

(rust) on tomatoes

- (ehocolate spot) on broed beans

(late blight) on broad beans
(powdery mildew) on appie‘ o

- (powdery mildew) on vine: |
(blast) on rice

(downy mildew) on vine

(scab) " on apple
(fire) = ‘on bulbs
(aqnirtér) ~ on bananas o
(gqab) " on citrus

(end rot) . on sltrus
i(brown rot) §n c#trus ‘

(green mould) - on oitrus

(black end) on bananas
“(dry rot) : on pétatpés
(stalk rot) on bananas
(sangrene) on potafbes
(f°£) - on pineapple

(grey mould) : on oitrus

=26~

P A
[
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Xanthomonas orysae (bacterial leaf blight) on rice

Iﬁthomonas malvacearum (blackarm) on cotton

Erwinia amylovora (fire blight) : ohr pears and apples
EBrwinia carotovors (baoterial soft rot) of vogg:fables B
Pseudomonas gh;aeolicél‘a (halo blight) on beans
Paeudononas aﬁiggao - (aieback) | of stone fr@f
Paeudomonas LOr8=pruno (baoterial canker) of stone fruit

mobaotarium miohigganense (baoterial eanker)
Streptomyces scabies (soab) ~on potatoes 3

Agrobasteriun tumet‘aoians(crown gall)

'I‘he invontion compounds also display herbi.cidal activlty and are

. prefersbly used at higher rates of a.pplication for thia purpose. . The compounds

are also algicidal,

. . In use, _the invention compounda s OF compoaitions containing them, may
‘be uaed to combat pests in a variety of ways. 'l‘hus the pests themselves or
the J.ocus oi‘ the pasta » OF the pest ha.hitat may be treatod to
oontrol the_ pests.

' In a further fégture thérefore the invention provides a met};od
of'oombatingjpepta wherein fhe pests, the locus of the peats, or the
hﬁﬁitut of fho beat§ is treated with a Bompound or a compositiom
according to the invention. . -

The invontion also provides a method of trea.ting plants with
8 compound_ or oo‘mpoaition aecording to the invanfgion to render them
less suaéepﬁiblq to danage by pests, whish may already be éeqﬁrring '
(1.6, treatment to eradicate an infestation or infection) or which
are expected to occur (iie. treatment to proteot the plent from an
infestation or infeotion) |

Ina yet mrther foature, therefore, the invention provides a
method of treating plants to render them less suaoeptible to damage

hy pests, 'whieh comprises treati.ng the plants, or the seeds, corms,

QP




10

15

25

30

| bulbs,.tubers, rhizones or other pﬁopagative parte of the -plants,.

;'with a compound or conpoaition aecording to the invention.

If desired the medium in which the plants are 5rowing may be o

similarly treated with a compound or composition according torthe

invention,
In another feature, thorefore the invention providee a

method of treating a medium in whioh plants are growing or to be

- grown which oomprieee epplying to the medium & compound or composition

according to the invention,

) The,oompounds and compositions of the inventdon nay be used for
agriculturel or horticultural purposes and the.compound on tyfe‘of
composltion used in any instanoce will depend upon the particular
purpose for which it is to be used,

Compoeitions comprising the invention compounds may be in the
form of dusting powders or granules wherein the aotive ingredient-v
ia mixed with a solid diluent or oarrier. Suitable solid diluents ‘
or oarriers mey be, for example kaolinite (ohine olay), montmorillonite, -

attapulgite, talc, pumic, silics, ocgloium carbonate, gypsum,

~ powdered magnesia, Fuller's earth, Hewitt's earth and diatomaceous

earth, Compositions for dressing seed, for example,,may_oompriee an
agent assisting the adhesion of the composition to the seed, for exampie,;’ f
a mineral oil,

The conpoeition may also be in the form of diepersible powders

or grains comprising, in addition to the aotive ingredient, a

wettdng_agent to faoiiitete the dispersion of the powder or grains in
liquids, Such powders or grains may include fillera;~euspending:egents‘
end the like, | | | ; |

" The compositions may also be in tha form of liquid preparations
to_be,used"eevdioe or spreys which are generally aqueoue dispersions.
or emulsiona-oontaining thebeotive ingredient in the presence of one
or.more'wetting agente; diepersing agents, emulsifying agents or N

«28=
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suspending a;enta.

Wetting agents, dispersing agents and»emulaifyins agents may
be of the cationic, anionic, or non-ionlc type. _Suitable agents of
the cationic type inoclude, fpr examplé, quaternary anmonium compounds,
for example cetyitrimethylammonium bromide. Suitable agents of the
anionic type include, for example, soaps, salts of aliphatic monoesters
of sulphﬁric acid, for example sodium lauryl sulphate, #alts of
sulphonated aromatic compounds, for example sodium dodecylbanzeﬁe- .
sulphonate, sodium oﬁicium, or ammonium lignosulphonate, butyl- |
naphthalene qulphonate, and a mixture of the sodium salts of dilsopropyl-
and triisopropyl- naphthalene sulphonic acids. . |

Suitable agents of the non-ionic type include, f9r>example,
the.condensatiOn ﬁroducfe of»ethylene oxide with fatty alcohols such
as oleyl alcoﬁpl or cetyl alcohol, or with alkyl phenols sucﬁ as
ostylphenol, nonylphénol and octyleresol. Other ndn-ionio agents are
the partial esters derifed from long chain fatty acids and hexitol
anhydridea;‘tha cbndensation products of the said p;rtial esters with
sthylene oxide, the lecithins, and block copolymers of ethylene oxide -
and propylene oxiaa. |

Suitable suspending agents are, for example, bentonite, pyrogenic
silica, and hydrophilic colloids, for example polyvinylpyrrolidone and
sodium carboxymethyl-oelluloae, and the vegetable 5ums, for exsmple
gun acacia and &un tragaoanth.

The aqueous solutions dispersions or emulsions may be prepared
by dissolving the active 1ngredient or ingredients in an organic ‘
solvent which nay oontain one or more wetting, dispersing or emulslfying
agents and then adding the mixture so obtained to water which nay
1ikewise contain one or more wetting, dispersing or emulsifying agents.
Suitable orgénic solvents are ethylene dichloride, isopropyl alcohol,
propylene glycol, diacetone alcohol, toluene,, kerosene!~methy1-naphthalene,
xylenes and trichloroethylens.

The compounds of the invention may also be formulated into

-29-
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" compositions comprising cepsules or micrncapsules sontaining either

the active ingredient itself, or a composition containing the active
iégrédiant, and prepzred by any of the known encapsulation or
ulcroencapsulation tecuniques. |

The composiiions to be used 88 sprays may alsc be in the form

Qf aerosols wherein the formulation is held in a container under -

pressure in the presence of a propellaﬁt such as fluorotrichioro-

methane or dichlorodifluoromethane.
By the’ihcluaion of suitable additivies, for example, for
improving the distribution, adhesive power anl resistance to rain on

treated surfaces, the different compositions can be better adapfed

for the various uses for which they are intended.

‘The compounds of this invention may also be sonvenlently

.férmUIatéd by admixing them with fertilizers, A preferred composition

~of this type oomprises granules of fertilizer material incorporating, -

for exampie‘coatéd with, a compound of the invention., The fertiliger
materisl ﬁay, for'éXample, comprise nitrogen or phogphate-containing
substances, | |

In yet & further aspect of the’invenfion, thereforé, we provide
aApegtiéidal éompoaitiOn comprising.as an active ingfedi&nt a compound
of the invention in admixture with a fertilizer materiai. |

The composipions which are to be used in the form of agueous
dispersions or émulsions are generelly supplied in the form of a

concentrate containing a high proportion of the active ingredient ar

:'ingredients, the said concentrate to be diluted with water before use,

Thuse concentrates are often required to withstand storage for

prolonged periods and after such storage, to be capable of dilution

with water 1ln order to form aqgueous preparations which remain homogeneous

for a sufficlent tiue to enable them to be applied by conventiongl

spray equipuent., T concentrates may conveniently contain from 10-85%

~30-
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© - by weizht of the active ingredient or ingrédients and generslly from

25-u0 by weiéﬁt of the active ingrediént or ingredients. ‘When
dilutzd tn torm aqﬁéoua prtpar#tiénﬁ,»such prephfations may dontain
varying aﬁounts of the active ingredient or ingredients dépending
upori the purpnse for which. they are to Le nsed, but an équeous
yrepaxétioﬂ cqnt&iniﬁg between 0.00010 and 1.0 by weight of the active
ingrudient or ingredients may be used, |

It is %o be underetopd that the presticidal compositions oi' this

invention may comprise, in addition to a compound of' the invention,

one or more other compoands’habing biological activity.

he. invention is illustrated, but not lisited, by the follawing
exauples, .
| EXAMPLE 1
This,examplé illustrates the preparation of A-Amind-jgﬁ-diehloro;

2—f}uorc-6—méthoxypyridine, having the formula:-

i=amino=3,5-diehloro-2, ~dif'luorapyriiine (498 g.) was dissolved in

’methanql at 1800., and a solution ot sodiun methoxide.(prcpared by

" dissolving sodium (0-5761g.) in wethanol (25 ce.) ) added dropwise

with stirrin:, The reaction uixture was then heated to reflux for

©two houra, atter which time it was cooled and poured into excess

ilstilled water. The precipitated product was collected by filtration
o 0

and reciystallised frow petroleum ether (boilin: range 60 to 80 C.) to

yield A-amino—B,S-Gichldwn~2~fluo:o-6*methoxypyridine, having a

welting point of 107.9 to 108.3°C.

~31-
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' By & procedure similar toi-that illustrateri in Examj)lo 1, butv using the
"approprlate reaota.nts ‘the following compounds were propa.red'--
. 4-amino-3 5-diohloro-z-fluoro-6-ethoxypyr:l.dine (m.p. 80-82°C) _

'lv-amino-},5-diohloro—2—f1uoro-6-g-propoxypyridinek (m.p_. 54-55.5"C)

' 4anino=3 ;5-dioh1oro—2-f1uoro-é-‘1sopropoxypyridine (m.p. 71+°c)'
A-amino-} 5-dichloro-Z-fluoro-S-n—butoxypyridine (mepo k? 5-#9 A 0)
lp-amino-z,} ,5-tziﬂuoro-6-methoxypyridine (m.pe. 92-3 %)
' z.—amino-z, 3,5-tr1f1uoro—6-athoxypyrmne (m.p. 83-86.9 c)
v4-amino-2,3 5-triohloro-6-mothoxypyridine (m.p. 98-98.5%)
. amino-z,j,s-triohloro-é-ethoxypyridino (m.p. 83-8i ’%) |
l—amino-z,s 5-trifluoro-6(2-ootylow) pyridine (b.p. 95°C/0.04 mm.). S
| h-amino-2 5-dichloro-2 6-dimothoxypyridine (mepo W5-146%) |
lo-amino-z,S-diohloro-Z-fluoro-6-ethoxyethoxypyridine (mepo- 77.5-79 c)
b-amino-j 5—dichloro-2-f1uoro-6-benzyloxypyridine (mepe 113-114 C)
l+-amino-},5-diohlom-z—fluoro-é-phenoxypyridine (m.p. 127-128 G) _
h—motlwlamlno-},5-dichloro-z-fluoro-6—methoxypyridina (m.p. 72.5-73 )

| EXAMPLE 3
This examplo illustrates the preparation of 4=amino~3 ,5—diohloro-

'6-£luoro-2-mothylthiopyridine having the formula:- -

lc-Amino-B ,5-dichloro-2 6—difluoropyridine (19.9 3) waa dissolved in 14
dioma (300 co) end sodiun hydroxide (N, 50 cc) was added to the solution. ‘
'Gaseous methyl meroaptan was gently bubbled through the mixture sad during

: the addition the tomporature waa ulowly inoreased until refluxing |
» ooeurred. The gaa flow was oontinued until no atarting materiol could bo
| detoctod by thin 'layor ohroma.tography on alumina uaing ohlomi‘orm eluent.

The mixture was evapora.ted under reduced preesure and the residue trea.ted Iith

water (lOO cc.) to yield. a white praoipitate which was collectod 'by ﬂltration
and reorystallisad from petroleun ether (boiling range 60—-80°c) . The 4-amine
3 5-diohloro-6-f1uom-2-methyﬂhiopyridine thus obtainod has a melting point.

<32
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of 99 to 100%.

EXAMPLE &4 ’

By an analogous procedure to that illustrated in Example 3, but
using the appropri#to amines or thiols in place of methyl meroaptan
the following compounds were prepareds= |
4~amino-2,3 ,5-trichloro-6-dimethylaminopyridine (m.p. 69°C)
u-amino-j,S-diohloro-z-fluoro-é-dimﬁthyiaminopyridine (m.pe .85-86.600) B
4~amino=3 ,5~diehloro~2-fluore-6~nethylaninopyridine (m.p. m4145°c')
lyemino~3 ,5~dichloro=2-fluoro-6-phenyl thiopyridine (m.p. 107-108C)
4=~amino=3,5-dichloro-2=fluoro-6-ethylaminopyridine (m.p. | 108-109°¢)

" | EMPIES "

This Exanpl§ illustrates the preparation of 4~amino-3,5-dichlore-

2,6-diazidopyridine having the formulas-

N2
NP AN
N NS
3 3

A mixture of 4-smino-3,5-dichlore-2,6~diflucropyridine (4.98 g) sodium

azide (3.3 g) snd dry dimetnylformemide (100 os.) was heatsd on &

steanm bath f& i hours, after which the solution was poured into water,
The preﬁipitate which formed was collected by filtration and recrystallised
from carbon tefraohloride to yleld L—minof-B ,5~dichloro~2,6-diazido~
pyridine which was Ldentified by elemental analysis and by its infra-red
spectrur which showed a large absorption at 2190 om -..li.charaoteristivc

of the mzlde radical,

EXAMPLE 6
‘Thibs example illustrates the preparation of hngmj.no-z,j ;5-trichloropy:iﬁine
having the forniula:- rlm.g |
cl % \ 01
X

-Gl
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| 2,3,4,5—tetx.-achloxfopyridi‘he (15 g) concentrated ammonium hydroxide |
- (8.6, = 0.,880; 5,16 co,) and ethanol (30 co) w;s heated for 4.5 hours
at 135°c in a sealed tantalum tube, The ‘p&le‘ yellow'. liquid obtained
was evaporated under reduced pressure at room terﬁpexfature:, and the
‘rbe'\abidua ext:facted'wiih ether_. The extracts were washed with ﬁatgr;‘ .
and then dried over anhydrous magnesium aulphate. Evaporation under
reduced preaaﬁre yielded a white ‘oryatalline solid which was ﬁaahed
with oold petroleun ether (boiling range 30 to 40°C) and recrystalliaed
fron petroleum ether (boiling range 60~80°C) to yield L~amino=2,3 ,S-tnchloro-
yridine, having a melting point of 1A-8.7-h-9.3 c. |

The halopyridines and other halogenated aminopyridinea a.nd ’
‘ oyanopyridines used as intermediates in the preparation of the
invenfion compounds were prepared by the methods _doaefibe‘d in the
‘litor‘afure, e.8. West German Offenlegungssohrift ..'L.,816 ,685, _
Banks et al, J. Chem. Soe. (C), 1967, 2089~91, or British Patent
8pecification, Serial No. 1,161,492, 3-Cyano-2,u-,5,6-tetrat1uofopyrid:lne
(v.p. 1614.-165°) is a neﬁ compound, prepared by refluxing =cyano-
tetrashlorcpyridine with anhydrous potassium fluoride in au_lphbla.ne; :

EXAMPLE 7 |
Thisv e@le 11lustrates the preparation of 4=amino-3,5-dishlore~

6-f1noro-2-nethaneaulphonylpyridine having the formulaz~-
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_ 4=Amino=3,5-diehlore~6=fluoro~2=nethylthiopyridine (S.O g) wﬁ -

dissolved in acetone (60 se) and 2V sulphuric acid (33 oc) was
added to the solution. To this mixture was added over 30 minutes

a solution of potauiun permanganate (14..25 g) in ntu- (250 cc.) The

manganese dioxido produeed was destroyed by mbbling in aulphur dlioxide

gas, " the residusl white auspension was oolleotad- by f£1ltration a_.nd
‘reorystsllised from water to yield kmemino-3,5-dichlore-6-fluoro=2=

methanesulphonylpyridine, having a mslting point of 1U0-141%C.
Al N |

- This 'o'nmple 11lustrates the preparation of J.-amino-} »5 :6w=trichlore-
2-trifluoromethylpyridine baving the formulas~

b=, Aﬁino-2-oarboxy-} ,5,6-trichloropyrldino (7.3 S) was heated in an
antoalava et 120% with hydrogen fluoride (4.0 g) and sulphur
totrafluoride (8.0 g) for 8 hours, The roaultins dark green liquid
was eva.porateﬁ to dryness and the residue treated with 10% w/v
aqueous sodiun_h}droxide solution._ The mixture was extracted with
ohloroforn And the extrasts dried over anhydrous sodium sulphate

and evaporated under reduced pressure.  The residusl sclid was

: puri.ﬁ.id by morybtallisetian from aqueous ethanol to yield

l«-anim-},5,6-trichloro-6~triﬂuoromthylpyridino, melting point at
07-109 ¢ ‘

iy
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EXAMPLE 9
This example illustrates the preparation of 3,3',5,5'-tetrashloro-
2,2 ,b-trifluoro-é'-methoxy-u,u'-biepyridylamine, (Compound no,

Table 1) having the structures-

? Cl
"N

N/
6,30, ¢l

h-amino-B 5-dichloro-2-f1uoro-6‘methoxypyridine (3.17g.) was dissolved

in dry dimethylformamide (20 oc.) and the solution added to a stirred

- suspension of sodium hydride (0-72vg‘) in dry dimethylformamide

(i5 gc.); under a nltrogen atmosphere at a temperathre of 10°C. When

thé.addition was complete and evolution of hydrogen had ceased, a-

: solgtion.of 3,5=dichloro=2,4 ,6=trifluoropyridine (3.03 g.) in dry

diﬁpthylformamide (15 cc.) was addgd dropwise to tﬁe mixture, Some
efiérvesoence.ﬁas'obéerved during ﬁhe addition, and when addition was
complete the mixture was stirred for a further two hours, the'temperature'
of the mixture beiﬁg allowed to rise during this period to 18°c., The
mixture was‘thenjpoured onto‘ico, the resultant hixtufe aéidifled with

dilute hydrochloric ncid, and extracted with ether. The ether extracts

¢3 were then washed with water, dried over sodium snlphate-and evaporated.

Ths residual solid obteined was reorystallised from patroleum ether

.(bomng range 60 to 80°C.) to yield 3,3'=5,5'=tetrachloro=2,2',5-

trifluoro-6'-methozymk,u'-biapyridylamine, h;ving a malting pomnt of

125"127 C.

“36=

B e

Cate
R
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. EXAMPLE 10° .
This example illustrates the preparation of bis (3,5-dichloro-

2,6-difluoro=4=pyridyl) emine, having the formula~

1 F

Under en atmosphere of dry nitrogen, & suspension of 504 sodium
hydﬁde dispersion in mineral 0il (4.6 g. 0.1M) (washed with dry
petroleum ether) in dry dimethyl formamide (25 ml.) was treated drop-

wise with a solution of 4~amino-3,5-diohloro=2,6~difluoro pyridine

© (1040 go; 0.05M) in dry dimethyl formamide (50 ml.) the temperature

being kepf below 300. After 10 minutea stirring effervescence had
ceased; a solution of 3,5-diohlorov2,4,6-trifluoropyridine (10.0 g.);

in dry dimethyl férmamide (25 ml.) was then gdded dropwise over a

period of 40 minutes, keéping thé temperature below 30°  After a

further 10 minutes, effervescence ceased and a clear solution was obtained;

This was treated dropwise with water (100 ml,) the temperature being

kept below 300. and the reaction mixture was poured into water (200 ml.).

The solution was then acidified to pH 2 with concentrated

hydroghloric acld and the resulting oil extracted with chloroform.

After dryiﬁg, removel of solvent, and recrystallising the solid r§sidue from -
cyolohexaﬁe, reorystallisation from 50% aqueous ethanol'gave the product
as-white orystals of m.p. 123912&.30.

‘ EXAMPLE 11 ,

By & procedure similar to those given in Exahples 9 and 10 but using the
appropriate‘reactants the compounds numbered 2 to 49, 51, 52, 54, 57 to 61 in
Table 1 were prepared, - |

EXAMPLE 12

This exampla illustrates the preparation of 2-carbamoyl-3,3',5,5,'6-

-37-
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pentanhlomo-Z' 6'-difluoro-u,h'-dipyridylamine (oompound No.5),

B Table 1), having the formula:-

P c1 c1 - CONHZ'

- concentrated aqueous ammonia solution_(S.G. 0.880; 40 oc;) was added -

to e golutibn'qf-z-mbthoxy carbonyl—},}',5,5',6-pentachloro—é',6f-.;

difluoro-a‘L'-dipyridylamineb(compound No. 48, Table I; 3.0 g.) in _V

“acetone (20 oc.) and the resulting mixture stirred at 60-70°%C for
.‘30 minutes. A further portion of ammonia solution. (10 oc) was
" gdded and the solution kept at room temperature for 16 hours and thon _

.evaporated under reduced pressure. The residual solid obtained was

razwwtalliaﬂ from ethanol to yield 2-earbamoy1-3,3 ,5 5 6-pentaohloro- o

o 2' 6'-dif1uoro-1+,l+‘-dipyridylamine D.pe 204~205 c.

. EXAMPLE 13 ,
This example illustrates the pfeparétionvof 2-carhoxye3,3',5,5‘ 6~
penfaohloro-zf 6'=d1fluoromi u'-diphenylamino (Conpound No.50 of Table I) .

having the formnlaz

F Gl
/N
rooa €L o

“2-Methoxyoarbonyl-3,}',5,5' 6-pentaohloro-2' 6'-dif1uoro-4.4"di‘PYPiay13Mine

(Compound No.hB, Teble I, 1.0 g.) was refluxed with 10% (w/v) sodium

: hydroxida solution (25 ¢e.) for 30 minutes after which-the mixture was

acidified with hydrochloric asid. The oil ﬁhioh»preéipitated was collected
by éktraotibn"with ethylacetate and the extraots, after drying over

enhydrous auiphate, were evayoratod under reducedlpresaure. Ehe‘residuai

solid was recrystallised from aqueous methanol to yield 2-carboxy~3,3',5.5',6'

38
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pan@anhloro—Z';6'-difluoro-h,h'-dipyridylamine, melting with

decomposition at 210-211%.

3,3',5,5'—totraohlord—2,2',6,6'-tetrafluoro-k,h'edipyr;dylamine was
converted to its potassium salt (Compound No.55, Peble 1) by sdding |
the stoicheometris amount of a 10% (w/v) aqueous solution of potagyiaml
hydroxide»to a methanolie solution of the dipyridylamine, and evaporating '

the mixture to drynesa. The resulting solid residue was reorystallised

 from a mixture of ethanol and petroleum ether to give the pure potaséium

aalt.Compaunda 56, 62 and 63 were 5136 prepared ahd purified by a similar
process, - '
» | EIAVPLE 15- | _
The activity of a number of the compounds was tested against a
varietj of inseot and other invertibrate pests. The compound were

used in the form of a liquid preparation containing 0.1% by weight

of the sompound escept in the tests with Aedes aegypti and Meloidogyne
incognite where the. preparations contained 0.01% by,wqight of the compound, - l
The prepafatiéns'were made by-dissolving each of the compoundﬁ in a"
mixturé of solvents consisting of 4 péita by volume of acetone
end 1 pﬁrﬁ by iolume of diacetoné alcohol. The'éolutions were then
diluted with water containing 0.01% by weight of a wetting agent
80ld under the trade name "LISSAPOL" NX until the 1iquiﬂ preparations
conteined the required eoncentration of the cémpound,~ "ﬁISSAPOL" is
& registered Trade Mark.

The test procedure adopted with regard to each best‘waa‘basically

the same and comprised supporting & number of the'pésta on a medium

which was usually a host pliﬁt or a foodstuff on which the pests feed,

end treating_éither or both the pests and the medium with the

preparatione,




" The mortality of the pests was then assesaed at periods uaually

j'varying from one to three days aftar the treatmant.

‘l'he resulta ot the tests are givon below in Teble 2. In this_ o

tablo the ﬁrst colum indioates the name of the pest apeoies.
Eanh of the aubuquent columns indicates the host plant or medium
‘_‘_on whioh :lt was supported, the number of de,ya which were allowed

“to el-gpao- after the treatment befors assessing the mortality of tha-

pests, a.nd the results obtained for each of the oompounds, numberod

as in Tablo I above, The assessment is expressed in integers which
range from O-3, ‘ | | ‘
| | 0 repreaeﬁta less than 30% kill |
1 represents 30-49% kill | |
2 rebreuonts 50=90% kill

3 represents over 90% kill -

A dash (=) in Table 2 indicates that no test was carried out.-

Py,

N
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Pest Species

Support
| Yedium

Yo.

days

No. of Conpound (7able )

| Totranyohus telarius
| Tred spider mites, adults)

French

bean

6 171819 110/t holrs ta

Tetranychus telarius
(rod spider mites, eggs)

French

“ ‘bean

| Aphis fabse
éﬁn aphis)

- Broad

bean

Y¥ogoura vicese
(black sphids)

Broad

. bean

Aodes aemti :
 Toosg )

squito larvae

Water .

Aedes aegypti
Toosquito adults)

Pljwood

Husca domestica

ThouseT1ies - contact test?)

.m‘/

sugar

| Mugea dozestica

Plywood

ThouseF1Tes - residusl test?)

1 Pierds brassicae

{cabbage wiite caterpillars) -

Cabbage |

Plutella maculipennis

(dlaond back moth, larvae)

| . Huatard/

| ‘peper

Phaedon cochleariae
(mustard beetles)

Hustard/ |

paper

¥eloidogyne incognita'
(neaatodes) |

Yater




TABLE 2 (Cont'd)

Pest Species wport N;- s , Yo, of Coapound (Teble I)
0 =
e P P A N R
| i

Tetranyohus telarius Prah | N N |
(red spider mites, sdults) | Bean oy 303

| Totraoius tolariows | Fremh | IR R L
(rod spider ulbes, eggs)  [Besn | 3 |3 (3|3 (300 0333|353 Y -

%llli&l&l_e | Broad | ] |

groen ephids) | Bean 2 |0 (110030103 I RFAEIRREABES
Negoura viseas Broad o ,
[black gphids) Bean | 2 10 [2(000 (30000 3(3]33 83 313
[ aedes aogmpid | ,
Teosaquli Larvas) Rater | 1|3 33033 (003 |33 33333
Aodes sogyotl ]
Twosquito adults) Plpwood | 1 |0 [0{0 0 l0]0 {03 |3]0(33]|23 0
hoos doestins ¥i1k/ | , g
ThousefTTes - conteat test®) | sugar | 2 [0 |10 00 0003 /3 33231
hlusca douestiea o |
ThousefLies - residual tests)] Blywood | 2| 0 |00 [0 |0 10 0 ¢ |3 |3]2|2]0/2}0 |
 Ploris brassicas - o BEREE 1'

|, (cabbage white eaterpillars) Cabage| 2 | 0 | 0|0 |0 [0 0 I0 332l 07 3020

“Plutells morlipomis Hustard/

U S

: A s
Tilanond beck noth, rvae) (paper | 2 | 301000 0 0033 2 013 3
L ' Lo e
Phaedon coshleardas Hust | T RN
(mustard bootles) - paper 20040 0 0?0‘0{0!053 1131} J 30
‘#Meloidogyne ineognita . R ? - : "
 neastodes ftr 1 07000000733 o' -0




2 Cont'd

Pest Species Spport | ¥o0 1= ~ Yo, of Compound (Table 1
et [Of | 2|83l 5] 41 48T d9[51 (52 [k |55 |57 58] 5
. dﬂys . ’
Tetranychus telarius guneh , ! | .
Tred spider mites, sdults) Bean 1 0 §{0|3]0 (3|2 5{0 3333
Totranyshus telarius renoh . |
Tred spider mites, eggs)  Bean ) 003031030 3i0]3 0030
bis fabas el | |
%';naphida') ean 2 ololo|3i0(3 30303 333
Negours vigess ﬁmd
iblackaphids, 6an 2 00,030,313 0]03 3 2
Kedes aegypti |
Tuosquito Larvae) Water | 1 0 31 200[3|3|0[30 350 30
Aedes segyptl .
Twosquite sdults) Plywood | 1 01 0[0]3/013|0]0f0 300 2
Nuses domestiea 2 |
Thousef1ies - contaot test*) 1l 30]0jol3 {030 30 30
Muaca domestica 2 | - |
meﬂieu-residuel test* 0/ 0/=]0;0}2|0 0 0 30020
Pleris brassicas o 0 |
(cabbage white catorpillars) 2 01 0/0|0[3[3 |00 0 30207
. |
Plutells maculipennis y : | .
{dtanond back moth, larvas) 010010 1f3|0] -0 0000
Phaodon ooehlearise [iustard/ ’2 | : L
(uustard bestles) peper | 0} 0/ 010|000 0 0 000
Neloidogyme inoognita e i
Znematodess - Fater 1 BT BRI B I
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¢ In the contact test the flies are sprayed directly; in the
residual teat the flies are placed on g medium that hsd previously been

treated. Compound No. 16 (Table I) also killed Galandra granaris

(grain weevils) in a similer test., - Compound No. 60 demonstrated an

antifeeding effeat on Pieris brassiocas larvae. Gompound No.50 showed

. herbioidal propu-tin in this test.

compounda Nos. 34. a.nd 35 were also tested at lower concontratinna

and at 5 and 250 ppm. respectively gave a complets kill of both organo-

~ phosphorus compound susceptible and resistant red spiders (Tetrm‘ chua

telariua),

| EXAMPLE 1o |
compoﬁnda of the invention were feutod fp‘r smoliuso'i'oiﬁjﬂ. ‘sniivity
and deta.ila of the tests conduoted are as follows,. | |
A wouhod sample of the compound under teat was diaaolnd in
0.5 06, of an ethanol and acetons mixture (50150 ‘v/v“). ‘The solution

was dilnte‘& with 0.5 co. water and pourod onto & qa;lf feeding pellet in a

‘gless petri dish snd the pellet was air dried for 24 hours. The

weight of compound used was chosen so that the dried pellet :con%ﬁinod

% by weight of the active ingrodicnt. Two replicates sach ‘consiiting
of a plaatic petr:l. dish containing a pellet, 2 sluga, and a moistened
filter pap'erj to maintain a high relative humidity were wsed in each test,

The dishes were left in the cold room (10°C). After 6 day® the kill

o was aius-spd.

. The siu:gl used were Agriolimax retisulatus (Mull_), and they had been.

starved fqr ?.A- hours before the sommencement of the tests. The results

of the test are set out in Table 3 below,




TABLE 2

comound | §1dll of slugs |  Compound | % kill of slugs |,
Ne. | | Yo o
3 E 50 5 | 1w
3 P : .27‘ < ‘.50
8 50 37 100
» : 9 50 v} — o0 1

Tho oompounda of" this i.nvont:lon were teated against a variety
| ot foligr rupgal. diseases of plants. The toohniquo omployod is to
spray the romgo of the undiseased plants with & solution of the. |

tost compound and o.lso to drenoh tho soil in which the plants are

. mwing with mthor solution of the aamo test oompound. All

aolutions for sprqing ‘and dronohing oontained 0 01% of the

T test oompound. Tho pla.nts were then :lnfeotod with the disease -

,11: was duirod to oontrol and aftor 8 period of dayu 3 deponding
‘upon the partioular disoaoo, tho extent of the diuuo was visually
usoaud. '.l'ho results are given in Table L.a bolow, wheroin the

utont of tho disoase is given in the form of a grading as follows:-

| _G_z;l;d_i_n;_ . Poroentgo Amount of Diseass
B o 61 to 100
o %t 60
* 2 o twn
3 ‘ | Otos ;

In Table lo- tho dinaao is givon in tho ﬁrat ool\um, a.nd in the
noonﬂ oolunn :I.s givon tho timo whioh olapsod botwoon infooting the

plmts and auauing the amouat ot‘ disease. -




TABLE &

Disease and " Pime interval |  Disease code

Plant ~ (days) ' letter
, (Table 4a)
Puccinia i
recondita 10 - A

zwheati

Phytophthors R
Infestans . B 3 . B
itomato}

Podosphaera 1' - : : »
leucotricha 10 G

Uncinula ‘
negstor : ' 10 B D
vine) - o

o

lasmopara
viticola
{vine

|

Piricularia ,
orysae ] 7 B F
rice




7y

Diseuse code letter (Table 3)

N

o4

TABLE 4a

No. of
Compound

(7able 1)

14

TR TR

-ly]=

12
13
14
16
17
19
20
21
22




TABIE 4.a (Cont'd

Disease Code Letter (Table 4)

(Table I)

23

,25

26

28

29
n

35

»

51

52
57

58

59

a

- Compound No.,
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EXAMPLE 18

The culture Fusariua culmorun was msintained on ﬁnﬁ{lt |
sgar test tube dopoa at a0°0. Thirteen to seventeen days prior
to testing the chemical, the culturs was transferred to soil |
cornmeals, which oonisisted. of 40O grams of 5% maize meal in - |

- John Innes seed compost contained in a i.pint bottle,  The

cornmeals wers plugged with cotton wool and sterilized in am
antoclave f’or 2 hours, before nomation. Two days prior to
testing the Ahenioal, the seeds and the soil woée'prapaud. The
soil wéa prepared by mixing the cormmeals w!.ﬂi John Innes seed

- compost at the rate of 2 oornmeals to.}‘ buolgéta‘ of oompost |
( 2 gallon capacity buckets ).  The seeds were prepered by
rolling 10 grams of wheat seeds ina 25% ohina .ol.a\y formulation

of the chemicel ( where the chemical was a powder) or a 12:58
ohina elay formulstion ( whers the chemlcal wes & liquid ) at

the rate of 1000 ppm weight/weight, eg. 40 milligrams of 25%
' romulat:l,oﬁ on 10 grams of seeds. .To test the chémioal

approximately 100 grams of the nixed soil was plaged in a
£ibre pot, twenty seeds were placed on the surface and a

.further approximste 106 'srans‘w'ere -plaeed on top of the seeds.
This vas ropeato’d‘ 3 times 'makins four replicates in all. | The

pots were maintained in the greemhouse between 16°C and 2o°c,

. Aft'er 10 ’h'y‘s the number of gorainated seeds war recorded and
~ after 17 da.yn the roots were \mooverod and the number healtl\v

. recorded. rhese reoordinga wers oonpo.rod with untrea.ted seads

and ‘seeds treatod with meroury ( Agroun) and oo.loulntions vere
made to obta:ln a grading for disaue control. The gradings

uud. were the am as those of ths provions Example, and the

: x-uults are given in 'l‘abla 5 below,

“49-
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Pay]

No. of
Compound Grading
(Table 1)
L 2
7 3
8 2
12 1
Le 2
54 3
EXAMPLE 19

The culture Rhizoctonisa solani was maintained on. s0il cornmenls,

wnic! consisted of M) grams of 5) maize meal in John Tnnes seed

. pint hottle. The cornmeals were plugged

o

conpost contained in n
with‘cottonwool and-sterllzed in an autacluve for 2 hours before

inoculation. Nlnﬁ uays prlor to testing the chumical the 8011 wias

 pxepa4Ld by mixxng the cornmeals with John Inres seed cwnpost at the

rate of 1 cornmeal to 1, buckets of compost (’ gallon capacxty buckets\.
Four days before testing the chemical; it was mixed with 400 grems of

snil in a quart bottle at the rate of 100 ppu. wexbht/welght.
ﬁpl:ox1mztely 100 grams of John Iaves seed cnmuost was nluce in a

fivre pot, eight cotton seeds were pluced on the burince, and 100 grams

of Lhe’mlxea s6ii WA placed on top of the seeds, This was r:<pcated

thxe' ,xmes; méking four-reulicgtes in oll, After_j} ﬂhys the seedlings
were aagqssed for disease. These assessmenté were compured-with

untreaied ééedé and calculations vere nade to ohﬁaiﬁva grading‘for-
dlseaae'éontrbl. The-gradipgs uged viere the zame éé'thoSe of.iho pr;vibua
two oxampléa. Compound No.7 of Table I gave a grading of 3 and-' Compound

No. 29 a grading of 2.
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EXAMPLE 20 -

'The aotiyity of the sompound of the invention agalnet a wide
variety of plant bacterial diseases and fungal post~=harvest

saprophytic diseases was investigated by in vitro tests as follows.

4

5 mge of the compound under test was dissolved or suspended in

. 10 ee. of acetone and 2 ce. of this solution or suspension was .

added to 18 ce. of nutrient agar (for the baoterial diaoéses)
or 16 60, of 2% malt sgar (for the fungal diseases) to give a
final consentration of 50 pc.rts per million of the compound under

test, 2 oo, 61‘ a streptomyoin prepa.ration oontainihg 100 units/oce. was

~added to the malt agar to prevent baoterial oontaniﬁation of the

fungal tests,

The agar preparations wers dried overnight in petri dishes. -

' ‘and inceulated the following morning with the besterial or fungal
' diseases using & multipoint inoculator. The antidacterial

aetivity vas assessed after 5 days and the antilfunga‘l aotivity

after 6 days.
The results of the tests are set out belew in Table 7 (antibacterial

aetivity) and Table 8 (antifungal aotivity). The results are graded

'8 in Example 16 above. The names of the disease organisms are

indioated in Teble 6,



Basterial Disease

lOrganim»

Pungal diseass
. Organism

Gode
Table '8

. Agrobasterium.
: tunifasiens

Ni(rospora
sphasriea

n

_ .- Corynebaeterium
: miehiganense |

B2

P_hytophthora

eitrpphthori; L

rz ::“.-l .‘:1 B

Erwinia

Alternaria
oitrd -

”

sarotovera

orysae

B

- Diplodia

natalensis

b 8

Peendomonas
. syringae

- B6

. Phomopsis

eitrd

5

‘Streptoayess
soabies

-

coratmyst:ﬁ :
paradoxa

F6

Pseudomonas
. mOrewpr

Gloeosporium |
. musarum

" .

_ Pseudomonas 1
. .phaseolicola

BS

Penioillium
- dgitatum |

o’

B0

._k_Phom. ‘

exigua

) 5

Botrytis
tulipas

10

Botrodiplodia < |-

theobromae -

Fusariua o
‘eaervleum | -

-T2

~52-
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Compound Disease Cede (Table 6)
Fo. .

Teble I Bl | B2 | By |B4 |BS |B6 | By | B8 | B9 |BIO
2 "o |2 [ololo|ofo o | ofo
0 s {3 | 3|3 {3 (3|3 |3 | 313
6 303 3| 3 |3 | 3|3 |3 313

TABLE 8

Cozpound Disease Code (Table 6)

No. i o
TableI |1 (¥2 | ¥3 | M | F5 | ®6 | F7 | P8 | MFIOF} P12
2 3 Jo | o 2 |o |0 ]6 |o |[o]OojoO O
NS J ) 3 3 3 3 3 |3 3= =13
61 3 o[3 |3 |3 {3 |3 |3 |3 3333

EIAMPLE 21

Gompo'undo'of the invention were tested as potential algicides,

; mixed algal sulture was tfea_ted with a quantity of an aqueocus

suspension of the sempound under test so that the eulture contained

20 parts per million of the eompounde. The following 6ompounda '

were found to ocompletely control the slgal growth at this consentration,
Gompound Nos. 2, 25, 28, 41, 42, 43, bk, 52, 54, 58 and 61.
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EXAMPLE 22

"i‘hi‘s ﬁxa.mplo illuatrates the horbioidal’_propexftieav of the }oompounds
of th,n.‘proaent invention,  The ocompounds wers bd.l-:‘nd.llod. |
in water containing a surfase-active agent 284 %nder the name
of Liuapol and oompriaing & oondenute of p-nomvlphonol with
seven to eight molar proportiona of ethylene oxide. The ball=
milled material was diluted with nter to give a spray comp_oaition

containing O.l% of the aurfaoe-aotiva agent, and sprayed on to

. young pot plauts of the apacies listed in Table 9 below (Post=

emergence test). The rate of application of the active ingredient
wag equivalent to 10 pounda per aore and the spray volume 100
gallons per aorq. Dmgo té the plants was aaseased on a seale of O
to 5 where O'representa no effect and 3 represents complete kill.

In the ssae experiment pofa of soil were sown with seeds of bthob

same plant spesies and then sprayed with the above spray -

composition at the rate of 10 pounds per aore of aotive ingredient

(Pro-omergahce test). The results are given in Table 9 below,

s W)
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, TABLE g
No, of Pre-emergence - Post-emergence
Compound .
(Table T) | Lettuce | Tomnto Wneat | Maize | Lettuce | Tomato | Theat | Malze
2 0 0 ) 0 2 2 o | o
3o o 0 "0  0 1 0. 0
4 0 0 0 0 - s 0 0
5 - 3 | oo o | o 3 3 o | o
o 3 Y 0 0 3 | 3 0 0
7 o.| o 0 0 s | 3 0 0
3 0. 0 0 0 3 3 0 0
% 3 3 o | o s |3 | o 0
19 0 0 0 0 2 2 o 0
20 2 0 3 0 3 1 e | o
21 2 :»ol 3 1 2 0 0o 0
22 1 0 0 0 2 o 0 0

These results demonstrate that the compounds of this invention have

nerbicidal properties, and also that some compounds have particulé.fly useful

selective herbicidsl activity against broad-leaved plants,

o




The following test illustrates the herbicidal ﬁropertiea of
other oomp_o_unda acoording to the invention. The ocompounds were
formlated for the test desoribed below by ball milling them in
water oontaining 2% of "DISPERSOL T*, ("Dispersol T" is a
rcgistored Trade Mark for a surface aotive agent oompr:l.aing L
methylene dinaphthalene sulphonate)*

Tho suspmiona .80 ‘obtained were diluted with water and
| lpraged a.t a rate corroapondins to 100 gallons per aore on to
(a) pots of compost which had previously been sown with seeds
of lettuce, témato, wheat and maite (pre-emergonoo‘ test) and (b)
"young' plan't'sbof lettuce, tomato, wheat and malze growing in pot§
(poat-emergenoel test)., The rates of application‘of vthe compqpnds
are given in Table 10 below. After L days the damsge to the
plants: wes aspessed on a aéale of 0 t0 3 wherp O represents
less than 25% démago and 3 represent 75 to 100f damage, the
latter figuro representing oompleto ld.ll

‘ COmpounds Nos. 35 te I;D in Table 10 wers 8o aative that it

W88 nesessary ﬁo apply them at the reduopd rats of 1,1b per acre,

All ithe other sompounds wers applied at the rate of 10 1b per acre.

56w
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s ; Gompound No. 34 was sprayed onto a further group of blant species T )
in & test condusted in the same way as the preceding test; the results .

are ﬂgiven in Teble 11 below:=

 meir b |

5| .Ap;;lica.tion rate Pre~Emergence _
ponds/acre I g T'ga | a |Pea |On |Bar | RL |Oat
0.2 oo | ojojolu|o0j2
SR I R N N S R I
5.0 5 15 | 5|5 (55|55

o _ Post-Emergence o
o2 | sls | sjr|o|3|of1
a0 | sis | s|s|3|s|ols
5.0 s 15 | s|5 |55 (3|5

The abbreviations’ used in Table 11 have the foilo‘wlng meanings.

Abbreviation © Plamt
8 '~ Sugar Bost
Ka O pe
0 - da: o | - | Cabbage
‘Oﬁ ‘ ". : Onion
Bar | Barley
e | | Rice

The. roaults in the foregoing Table 11 show that in the post-
15 amergenoe test, rioe was resistant to Compound No.)lo- applied 1n
amount# which were hiysly injurious to all of tha other plant apeeiea
in the tost, | .
Purther compounds were tent‘d‘in s sim:l.lar test at ;l

rate of 5 lb. per aorb’, and the results o‘btaino_d.m g’ivoh in Tqble 12,



sy

. EXAMPLE 2;'

COmpounds of the invcntion were tested againat adult and

13 belowe -

«59«

| mortality assqssedzu hours lp.ter.'

. 1a.rva.1 sattle tioka ( oog hilus microplus 8).

The ticks were sprayed
‘with compositions oompriaing the compound under test and the

The results are given in Teble .

v oy
' . TABLE 12 -
No. of . Prd;emergence ’
Compound — : - -
.| Sv Ke Ca | Pea | On Bar | B4 Oat
25 o[ 1 |0 T 1 [ o 0 0 0
"'é9'i o | o | iO 1,0? o | o ]o 0.
e o | o |0 0 o 0. | o 0 -
o 42,: | f‘dgk o ol 0 fVO A-0'3 0 0.
s | o olo oo |1y o
51 e 3 |t oa |- |2 o | 3 |
51 | Q; 2|1 o | o oo | o
% | oi{olo | ols | ofo | &
59 o Jolo | of- | o]0 | 0
_ , | Péat;ehgrgjhoe e E
B 5 & | & 5T 0 T o 1
29 4 2o | oo | oo | o
a o'l o |4 | o3 ol o | o
w2 3|5 2 | 0. .| 0 .b 0
43 0o | o]0 o} O 0 o | o
s 1 lolo |ofo | oflo | o
5 0 o lo .| oo ol o | o
- 58 s |3 |5 1o | 1} o o
3 o | olo | o




.
TABLE 1
% Mortality (adults) . % Mortality (Larvae). B
Gompound No. (36 38 3940 46 4T 36 39 40 46 47
(Table I) ’ .
Concentration 1.0 |20 ’96 100 100 100 © 100 100 100 100;{100 100
of | ‘ ‘
Compound [0l |5 5100 O 8 O | 100 100 100 100 100 4Q
spray  |0.01f = - = - - - | 100 100 100 20 100 O
Composition,

15

The follbving Examples illustrate pesticidal compositions

"ageording to the invention.

. EXAMPLE 24

This Example illustrates a concentrate comprising a miscible oil

whish ie readily convertible by dilution with water into a liquid

proparation éuitAble for spraying purposes.

The concentrate has the following oompositions!? 3

Compound No.l of Table I

'LUBROL® L (alkylphenol/ethylene oxide
condensate; 'Lubrol' is a Trade Mark)

g Caloiun dodecylbenzenesulphonate

YAROMASOL' H (alkylbenzene solvent;
'Aromasol' is a Trade Mark)

EXAMPLE 25

% wt.

25.0

2.5
70,0

100.0

This Example also illustrates a oohcentrate whieh is in the form

of a miscible oil. The composition of this concentrate is as followsi~

~60=
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9 wt.
Cowpound no, 2 of Table I 25.0
' LUBROL' ﬂ (*Lubrol’ is a Trade Mark) 4.0
Calcium dodecylbenzenesulphonate - 6.0
'AROMASOL' H ('Aromasol' is a Trade Mark) 65.0
‘ ‘ 100.0

'BXAMPLE 26

This Example illustrates m wettable powder having the following

composition:- -
% wt.
Compound no. 3 of Table I | ' 25.0
Sodium silicate | \ | 5.0
Calcium lignosulphonate , 50
China clay - ' ' 65.0 .
o : : =

EXAMPLE 27
This Example illusﬁpatea’an atomisable fluid comprising a
mixture consisting of 25% by weight of the compohnd nd. 4 of Table
I and 75% by weight of xylene.
 BXAWPLE 28
This Example illustrates a dusting powder which may be apylied
directly to plants or other surfaces and comprises 1% by weight of
coﬁﬁound.ho{_ﬁ of Teble I end 99% by weight of tale.
| EXAMPLE 29 |
25 Parts by weight of compound no. o of Table I, 65 parts by

weipht of xylene, and 10 parts of ua alkyl aryl polyether alcohol

tPriton' X-100 ('Triton' is a Trade Merk) were mixed. There was. thus

obtained an emulsion concentrate which can be mixed with water to

proiduce an ewulsion suitable for use in agricultural applications.

-£]1-
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<50

" in liquida. :

EWPLES0 f; N S
5 Parts- by weight of eompound no. 7 ot Tehle I were thoroughly ‘

"_mixed 1n a. euiteble mixer wzth 95 perte by -eight of telo. There ;" .

was thus obteined a dusting powder.
10 Parts by weight of eompound no, 1 of Tablc I 10. parte of -

”'”;’an ethylene oxide-ootylphenol oondeneate ("Liaeepol" Nx, 'Llesapol"‘f o
s a Trede lark) and 80 parta by weight of diaeetone alcohol were
thoroughly mixed.‘ There was thue obtained a eoncentrate which on

: mixing with weter, gave an aqueoue diapereion euiteble for applicetion[ s

as a eprey 1n the eontrol of inaeet peets.
: 'EXAMPLE 32

This E:ample illustrates a oonoentrated 11qpid formulation in

7 the form of an emulsion. The ingrediente lieted below were mixed ,' o
..tosother in the ‘stated proportione end the whole atirred until tha :

f_conatituente were dieaolved.

| | & xt.
7» compouod noe 1 of Teble i . ‘: R :”i E éé ;o
b,,'LUBROL' L ('Lubrol' is a Trade Mnrk) - ) _;»f‘ 7
Qelcium doeeoylben;eneaulphonate. _';. : “'~;f, -3
© Bthylens dlebleride s
'ARoMASOL"n (*Aromasol' is a miaaa Mark) - "" 15
7 co SR Y

BXAMPLE 33

The ingrediente lieted below were ground together in ‘the

: -proportions stated to produoa a powdered mixture readmly dieperaible

gt

}COmpoundqno:‘1-of Table T . ' »_' 50
V‘ Dispersol T = o L A 7 = o S5 .
. China'clay 45
E 100

62—
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EXAMPLE 3}
A composition in the form of grains readily dispersible in

a liquid (fdr eiample water) was prepared by grinding together the
first four of the ingredients listed below in the presence of water
and then the sodium acetate was mixed in. The admixture was dried

and passed through a British Standard mesh sieve,bsize K4=100 to obtain

. the.desired size of grains,

Compound no. 2 of Table I 50
Dispersol T : ‘ 2.5
Goulac | | 5 |
Calcium dodecylbenszenesulphonate | 12.5
Sodium acetate o 20

1

EXAMPLE
A compo&itlon suitable for use as a seed dreasing was prepared

by mixing all three of the ingredienta set out below in the proportions

stated,

A gt
Coupound no. 1 of Table I - 80
Mineral 0il. 2
Chine cldy‘ ‘ | | 18

100

EXAMPLE 36
A compdsltion suitable f'or use as a ssed dressing was prepared

by mixing allithree of the ingredients set out below in the proportions

stated.

Compoundlno. 4 of Table I ‘ 80

Mineral 0il 2

China clay ‘ : 18
‘ 100

\ ag,
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EXAMPLE
A granular oompbaition was prepared by dissolving the active

ingredient in a solvent, spraying the solution obtained onto granuled

of pumice and allowing the solvent to evaporate.

‘ g wt,
COmbound no. 2 of Table I . . 5
thide‘Grﬁnhlea R . : ) . 395 '
100

EXAMPLE 38
An aqueoua diapera1on formulation wes prepared by mixing and

grinding the 1ngredients recited below in the proportions atated.

Ewt.
Compoun& no. 3 of Table I ‘ ‘ N ¢
Galcium lignosulphonate 10
Water - 50 |
100

‘The following oconstitutes an explanation of the sompositions
or substahoea repreaented by the various Trade Marké and Trada’Names
referred to in the foregoing Bxamples.

' LUBROL' L» _ " is a condensate of 1 mole of nonyl phenol

with 13 molar proportions of ethylene oxide.
'AROMASOL' H is a solvent mixture of alkylbenzenes.
' DTSPERSOL' T is a mixture of sodium sulphate and a condensate

of formaldehyde with the sodium salt of
naphthalene sulphonic acid.

‘LUBROLF APN 3 is a condensate of 1 mole of nonyl phenol with

o : 55 moles of naphthalene oxide._
'CHLLOFAS' B 600 is a aodlum carboxymethyl cellulose thickener.» »
'LISSAPOL' NX is a condensate of 1 mole of nonyl phenol with

8 moles of ethylene oxide.

-6l
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1, | ~ Cempounds having the formula:~-
X Y x! ¢l
; -
< | }zmw
W Szl

wherein R represents an atom of hydrogen or an alkyl group;
W, W1 X, X Y, Y Z and zl represent atems of hydrogen
or halogen, or cyano, azide, nitro. perhaloeha&’ylil-.- alkoxy, ‘ ‘

alkoxyalkoxy, alkylthio, arylthio. amino% alkylamino. dialkyl-
carbamo

amino, glkanesulphonyl, carboxy, ee*bexeu!{de. or carboxylic

ester groups. provided that nat more than three of w, Wl X,

X1 Y, Y Z and zl are atoms of hydrogen, and N-addes of

such compounds,

2, Compounds having the formula:-

X W

wherein R represents an atom of hydrogen or an alkyl group; .
‘ ) RS R |

W, X, Y and Z represent atoms of halogen.‘ and W, X°, Y )
and 21 represent atoms of hydrogen or halogen, or cyano, azido, | //
nitro, perhaloea-llb-ﬂ; alkoxy, . alkoxyalkoxy, alkylthio, arylthio, . /
“amino, alkylamino, dialkylamino, alkanesulphonyl, carboxy. /

e%é%e or carboxylic ester groups, provided that no more ‘_f |

than three of »W . X . Y1 and Zl are atoms of hydrogen.

-85 -



" 3. Compounds having the formula:- -

TN

=

whereln R represents a hydrogen atom or a methyl group; W, W1
, Y, Y Z and Z represent atoms of hydrogen or fluorine, .

‘chlorine or bromlne, QoT cyano, n1;ro, azido, trlfluorpmethyl,
alkoxy‘containing'Up to -8 earbon atoms, benzylox&; phenoxy,
ethoxyethoxy, methylthio, phenylthlo methylamlno ethylamino,
d1methy1am1no methanesulphonyl, carboxy, carboxylicoacid
methyl ester or carbomoyl groups provided that not more than
three qf-W, W » X, Xl, Y,_Y , 2 and Z1 are atoms of hydrogen;

and N-oxides of such compounds.

4, Coﬁpounds having the formula:-

wherein R represents an atom of hydrogen, an alkyl group;

and W, Wl, X, Xl, Y, Y¥,;z and Z1 represent alkoxy

‘cyano, nitro, or haloalkyl groups or atoms of hydrogen, ehlorine
or fluorine, provided that at least one of W, Wl, X, Xl,'Y, Yl,

- Z and Z1 fepresent én alkoxy, cyano nitro, or haloalkyl groups,
and that at least four of the remaln1ng substituents are atons

of chlorine or fluorine. N

5. Compounds having the formula:--

=66~




S wherein one. of W, W

‘xl , 37369/3

2 o oW @

‘ wharein R represents an atom. of hydrogen or an alkyl group, v, Wl, X,
‘Xl Y,,>1 Z and z} represent atoms of hydrogen or halogen, or alkoxy s
'alkylthio or unsubstituted—oe-eubstéaueed-amino groups provided that

E at least one of W, Wl, X, x1 Y, Yl p/ and 2 is an alkoxy, alkylthio
<‘or unsubstituted-er—s&bs@é%aﬁed amino group and at least four of the
remalning substituents are atoms of halogen.

) ﬁi:g‘_ , o Conpounds EaVing the formula:-

‘.

Ly, Y', z and z! fepresents = msthoxy

‘;\group and the remainder represent atoms of fluorine or chlorine.

1.

b

_.'_ 8.:: . The compounds set out in Teble I herein and nun-
- bered fron 48 to 61, ’

K

o TR _ The compounds set out in Table I herein and

\

' ‘numbered from 24 to a7.

C- 67 -

\
)

L 74




9 10, The ocompounds set out in Table I herein and numbered

from 2 to 23.

_10 . 3%, The oompound having the formula:-

10
11. 4%  Any compound: as claimed in sny of claims 1 to ¥ in the

~ form of its metal or ammonium salt.

12.  -¥%. A process for preparing a compound according to any of

olaims 1 to’glﬁ"‘wherein a compound of the formula:-

X Y
| . NHR
7
N
v z

 is treated with a base and then reacting the treated compound

. thus produced with a compound of the formula:=-

x’ Y

!
A 2o S
S
.



13

14

15

16

17

18

wherein W, W1, X, 11, Y, Y1 Z and Z1 have any of the meanings

given in any of claims 1 to gﬁ.

12
4. A process according to claim 33 wherein the base is sodium

hydride.

35, A proocess according to either of claims i% and }ﬁécarried

out in a diluent or solvent.

: 14
6. A process according to claim 15 wherein the diluent or

solvent is dimethylformamide.

. Pestioidél oompositions‘comprising as an aotive ingredient

a compound having the formule:-

w1 z1

wherein R, W, W1, X, x’, Y, Y1, zZ, 2! have any of the meanings

as defined in any of claims 1 to 13,

18. Pesticidal compositions comprising as an active ingredient

any of the compounds set out in Table I herein.

+9=A A nmethod of combating pests wherein the pests, the locus

e
i

M
d

)
b
e

I~
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19

=t

20

21

of the pests, or the habitat of the pests 1s treated with a

compound a8 claimed in any of claims 1 to )]33 or a composition

a8 oclaimed in edther of clainms 1#? and l]g. '

20 A method ‘of 't_reating plants td render thein" l'ess' susceptible to
da;inage by pests, which comprises treating the planfs, or the seeds,
corms, buibs s tﬁbers; rhizomes or other propagative parts of the

plants, with a compound as claimed in anyjof‘ claims 1 to]# or a

_ 16
composition as claimed in either of claims i+ and 15.

24. A method of treating a medium in which plants are growing or
to be growh‘which comprises appiying to the nedium a compound as
claimed in ar-xy of claims 1 to %2‘ or a éompoaitiop as cla.imedb in

elther of clains ¥ and 295 | .

-32, Bispyridylamine coﬁpounds as claimed in olaim 1 processes for

preparing them, compositions comprising them, and methods of

combating pests using them as hereinbefore described with partiocular

pasige o

AGENTS FOR APPLICANTS

, referenoe to the Examples,

HGHA/NDB/SLG/JML

1,7.1971.
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