%/

*

LT

el e e, )

8

s

10

3

20

' . i IPog (@T&.}

T 951 FF

TRIAZOLOPYRIMIDINE DERIVATIVES

- This invention relates to certain triszolopyrimidimne
derivatiﬁés, a process for tﬁeir.preparaticnﬂ compositions
containing such cempoﬁnés and their use as fungicides.

EP-4-0071792 discleses compounds of the general formula

in which Rl represents &lkyl, halogen, slkoxy, cyame, cyclealkyl,
axyl, aryloxy, arylthio, arylalkyl, arylalkyloxy or arylalkylthio
each eptionally substituted by halogen or alkoxy, or Ré represents

-a benzene, indane er tetrahydronaphthalene ring fused with the

phenyl ring, aromatic moieties in the abeve groups being optiohally
substituted by alkyl, alkexy, halogen or cyame; nn is 1 or 2; Rz and
R; are each hydrogen, alkyl or aryl, A represents a nitrogen atom
or & CR& group; and R4 is as R2 but can gls; be halegen, cyano or
alkoxycarbonyl or together with R can form an alkylene chain
eontaining up to 2 double bonds. The compounds are sald to be
active agalmst various phytopathegenic fungi, especially those of
the phycomycete class. However, evidence of fungicidal activity is
only provided for 17 of the 80 disclosed compeﬁnds against
Plasmopara viticola, a menber of the phycomycete class of fungi.

& new class of triazolopyrimidine derivatives has ncw been
discovered which exhibits a different spectrum of fungicidal

activity, the new compounds being especially gctive against fungi

which are members of the ascomycete class such as Venmturia

insequalis, Botrytis ecinerea and Alternaria solani.
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According to the invention there is therefore provided a

compound of the genersl formula

{1}

in which Rl represents an optionally substituted alkyl, alkemyl,
alkynyl, alkadienyl, cycloalkyl, bicyeloalkyl or heterocyeclyl
group; Rz represents a hydrogen atom or an alkyl group; or R1 and
R? tegether with the interjscent nitrogen stom represent an
optionally substituted heterocyclic ring; R3 represents an
optionally substituted aryl group; and R& represente a hydrogen or
halogen atom or & group eNRsks vhere RS represents & hydrogen atem
or an amino, alkyl, cycloalkyl or bicyclealkyl group and R6
represents a hydrogen atom ox en alkyl group.

When the compounds of this invention contain an alkyl,
alkenyl, alkynyl of.alkadienyl substituent group, this may be
linear or branched and may contain up to 12, preferably up te 6 and
especially up to 4, carbon atoms. A cycloalkyl group may contain
from 3 to 8, preferably 3 to §, carbon atoms. A bicycloalkyl group
may contain from 4 to 12, preferably 4 to B, carbon atoms. An aryl
group may be any aromatic hydrecarbom group, especially a phenyl ox
ﬁaphthyl group. A heterocyclic ring may be any saturated or
unsaturated ring system containing at least one heteroatom, 3- to
6-membered rings being preferred and 3- and §-membered rings being
especially preferred. Nitregen-containing heterceyeclic rings, such
as aziridinyl, pyrrolidinyl, morphinyl and thiazelyl, are
particularly preferred.

When eny of the foregeing substituents are designated as being
optienally substituted, the substituent groups which are optionally

present may be any one or more of those customarily employed in the
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development of pesticidal compounds and/cr the modification of such
compounds to influenece their structure/activity, persistence,
penetration or other property. Specific examples of such
substituents include, for example, haleogen atoms, nitre, cyans,
thiecyanate, eyanato, hydroxyl, alkyl, haloalkyl, alkoxy,
haloalkexy, amino, alkylamino, dialkylamine, formyl,
alkoxycarbonyl, carboxyl, alkanoyl, alkylthic, alkylsulphinyl,
alkylsulphonyl, carbamoyl, alkylamide, phenyl, phenoxy, benzyl,
benzyloxy, heterocyclyl, especlally furyl, and cycloalkyl,
especially cyelopropyl, groups. Typically, 0-3 substituents may be
present. When any'oﬁ the foregoing substituents represents or
contains an alkyl substituent group, this may be limear or branched
and may comntain up te 12, preferably up te 6, and especially up to
4, ecarbon atoms. When any of the foregoimg substituents represents
or eontains an aryl or cycloalkyl meiety, the aryl or cycloalkyl
moiety may itself be substituted by one or more halegen atoms,
nitre, eyano, alkyl, haloalkyl, alkoxy or haloalkoxy groups. In
the case of cyclaalkyl.and heterocyelyl groups, optional
substituents alsec incliude groupé which tegether with two adjacent
carbon atoms of the cycloalkyl or heterocyclyl group form a
saturated or unsaturated hydrocarbyl ring. In other words, a
saturated or unsaturated hydrocarbyl ring may be optionally fused
with the eyclealkyl or heteroeyeclyl group.

It is preferred that R} represents & clnlz alkyl, 6296
alkenyl, 6296 alkynyl, C&sz alkadienyl, Cq. g cycloalkyl or C..8
bicycloalkyl group or a 3- to 6-membered heterscyclie ring, each
group or rimg being opticnally substituted by one or more
substituénts selected from halogern atoms, nitro, cyano, hydroxyl,
¢ alkyl, CL¢@ haloalkyl, cln&
alkylamine, di'cl«k alkylamine, formyl, Clua alkoxycarbonyl,

1-4 alkoxy, C, , haloalkoxy, amino,

€
1-4
ecarboxyl, phenyl, Gl_g:haloalkylphenyl, di~Clﬂé alkoxyphenyl, furyl

and dihalo—ﬁ3-6

represents a 83-8 eycloalkyl group er a 3- to €-membered

eycloalkyl groups or, in the case where Rl

heterocyelic ring, optionally ortho-fused with a benzene rimg.
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More preferably, R; represents a clnlz alkyl, szé alkenyl,

Co 4 alkynyl, C, o alkadienyl, Gy 8 cycloalkyl, C4.g bieycloalkyl

group or a 3- to 6-membered mitrogen-containing heterocyclic ring,
each group or ring being optionally substituted by up to three
substituents selected from halegen, especially chlorine, atous,
hydroxyl, 8104 alkyl, especially methyl, Cle& halcalkyl, especislly
trifluoremethyl, Clc& alkoxy, especlally methoxy, cl=a halcalkexy,
especially triflucromethoxy, phenyl, cl=# haloalkylphenyl,

di°clog
the case where R™ represents a 6308 eyeloalkyl group or a 3- to

alkoxyphenyl, furyl and diha1048356 eycloalkyl groups or, inm

6-membered heterccyclic ring, optionslly ortho-fused with a benzene
ring.

Preferebly, R2 represents a hydrogen atom or & clo@ alkyl
group. _

It is also preferred that R3-zepzesents a phenyl or naphthyl

group, eech group being optionally substituted by one or more

substituents selected from halogen atoms, nitro, cysno, hydroxyl,
Cy.19 alkyl, .12 halealkyl, .12
anino, €14 alkylamino, di°clh¢ alkylamino, formyl, Ci.4

alkexy, Clalz halqﬁlkoxy,

alkoxycarbonyl, carboxyl, phenyl, phenoxy and benzyloxy groups.
 More preferably, R3 represents a phenyl group optionally
substituted by up to three substituents selected from halogen
atoms, cl=4 alkyl, clué haloalkyl, cle@ alkoxy..clgé haloalkoxy,
phenyl, phenoxy and benzyloxy groups, or a naphthyl group.
Preferably, Ré represents a hydrogen or halogen atom or a
group =NR5R6 vhere R5 represents a hydrogen atom or an aminc, C

alkyl, especially methyl, c cycloalkyl or C, 8 bieycloalkyl

1-4

group &and R6 represents a hydxogen atem er & Cl & alkyl, especially
methyl, group.

A particulaerly preferred sub-group of cempounds of formula I
is that in which Rl represents a methyl, eﬁhyl, propyl, heptyl,
dodecyl, benzyl, dichlorcéycloprcpylmethyl, furylmethyl,
triflueremethylphenethyl, dimethoxyphenethyl, pentenyl, prepynyl,
dimethyloctadienyl, cycleprepyl, cyclopentyl, hydroxyeyclopentyl,
trimethylcyclopentyl, cyclchexyl, trimethylcycléhexyl, eyclooctyl,

This Sheet Has Been luﬁkmm
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indenyl, bicycloheptyl, dichlercaziridinyl, pyrrelidinyl,
morph@iinyl or benzothiazeclyl group; Rz represents a hydrogen atom,
methyl or ethyl group; or Rl and Rz together with the interjacent
nitregen atom represent a phenylpiperidyl group; R? represents a
phenyl, flucrophenyl, chlorophenyl, brémophenyi,
chlore-fluorophenyl, methylphenyl, propylphenyl,
trifluoromethylphenyl, methoxyphenyl, ethoxyphenyl,
dimethoxyphenyl, trimethexyphemjl, trifiuvocromethoxyphenyl,
biphenylyl, phencxyphenyl, benzyloxyphenyl or naphthyl group; and
Ré represents a hydrogen, f£fluorine, chlerine, bromine or iocdine
atom or an amino, methylamino, dimethylemine, hydrazine,
eyclepentylamine or bicyclcheptylamine group.

The present invention also_provi@es a process for the
preparation of a compound of formula I as defined above ﬁhich
cemprises |
(a) =zeacting a compound of the general formula

(11)

in which R3 is &5 defined sghove and Hal represents a chlorime or

bromine atom with az compound of the general formula

HNRle _ {111}
in which Rl and Rz are as defined sbove, to produce a compound of
formula I in which Ré represents & chlorine or bromime atom:
(b) 1if desired, reacting the compound of formula I formed in (a)

with & fluorinating agent to produce a compound of formula I in

" which RA represents & fluerine atom;

{e) 1if desired, reacting the compound of formule I formed in (a)
with & reducing sgent to produce a compound cf fermula I in which
Ré represents a hydrogen atom; _

{8y Aif desired, reacting the compound of formula I formed in (&)

This hﬂﬁHhSBumihﬁrmai
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with e camp@un@.of the general formula

HNROR® (1v)
in which RS and RS are as defined above, to produce a compound of
formula I im which Ré represents & group aNR§R§; and
(e) 1if desired, reacting a compound of formula I formed in (d) in
which R5 end R6 both represent a hydrogen atom with diiodomethane
in the presence of a diazotising agent to produce a compound of
formula I in which R& represents an iodine atom,

The process of step {(a) is conveniently carried out in the
presence of a solvent. Suitable solvents include ethers, such as
dioxane, diethyl ether amd, especially, tetrahydrofuran,
halogenated hydrocarbons, such as dichloremethane, and toluene.
The reaction is suitably carried out at & temperature im the renge
from 0°C to 70°C, the preferred reactlon temperature being from
10°C te 35°C. It is also preferred that the reaction is carried
out in the presence of a base. Suitable bases include tertiary

amines, such as triethylamine, and inorganic bases, such as

potassium carbonate or sodiun carbonate. Alternatively, an excess

. of the compound of. formula I1I may serve as a base.

The process of step (b) is conveniently carried out inm the
presence of a solvent. Suitable selvents include sulpholane,
dimethylformamide or a mixture of acetonitrile and a crown ether.
1f sulpholane or dimethylfermamide is used as solvent, it is
advantageous to use toluene as & co-solvent te ald dehydration of
the fluorinating agent. The reactlion is sultably carried out at a
temperature in the range from room temperature (sbout 13°C) to the
reflux't@mperature of the reaction mixture, the preferred reaction
temperature being from 40°C to the reflux temperature of the
reaction mixture. Suitable fluerimating agents imelude alkali
metal fluozides, especially potassium fluoride, and antimony
£fluoride. '

The reducing agent utilised in step (c) is counveniently a

catalytic hydregenating agent, that is, hydrogen gas used under

S
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elevated pressure in-the presence ¢f a catalyst. Preferably, the
catalyst is palladium on charceal. It is also preferred that this
step is carried out in the presence of & base. Sultable bases
include tertiary amines, such as triethylamine, amnd inorganic
bases, such as sodium carbonate or, especially, sodium hydroxide.
This step may also be comveniently carried out in the presemce of a
solvent. Suitable solvents include alcchols, such as methanol.

The reszectien is suitebly carried out at & temperature im the range
from 0°C to 70°C, the preferred reaction temperature being from
10°C to 35°C.

The process of step {d) is conveniently carried cut in the
presence of a solvent. Suitable solvents irnclude ethers, such as
dioxane, diethyl ether and tetrahydrofuran, halogenated
bhydrocarbons, such as dichloromethane, and, especially, toluene,
The reaction is suit&bly carried out at a temperature im the range
from 20°C to the reflux temperature of the resction mixture, the
preferred reaction‘tempezature being frem 40°C to the reflux
tempersture of the resction mixture. It is aslse preferred that the
reaction is carried out in the presence of a base.  Suitable bases
include tertiary aminmes, such as triethylamine, and inorganic
bases, such &s potassium carbonate or sedium carbenate.
Alternatively, an excess of the compound of formula IV may serve as
a base. h _ _

When Rl represents the same substituent as RS ané R2
represents the sgmé substituent as Ré_in the resultant compound of
formula I, the com@ound of formula III will be the same as the
compound of formula IV end steps {a) and (d) may therefore be
performed as one step by using double the quantity of amine of
formula IIL/IV. '

The diazotising agent used in step (e) mey be any alkyl ester
of nitrous acid, iscpentyl nitrite being especially preferred. If
an alkyl ester of nitrous acid is used, this may alss serve as a
co-solvent with the dilocdomethane. The reactien is suitably
carried out at a temperature from 60°C te 120°C, the preferred

reaction temperature being frem 70°C to 110°C.
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Compounds of formula II mey be prepared by reacting a compound

of the general formula

{v)

in which R3 is as defined above, with a chlorinating or brominating
agent, such as phosphorus oxychloride or phosphorus oxybromide.

Compounds of formula V can be prepared by reacting
Boamincnl,z,&ntrigzolé with an appropriste malonic acid ester under
alkaline conditions according to the methed of ¥. Makisumi, Chen.
Pherm. Bull., 9, 801, (1961).

Compounds cf feormula III and IV are known compounds or can be.
prepared by procesaes analogous to known processes.

The compounds of general formula I have been found to have
fungicidal sctivity. Accordingly, the invention further provides a

fungicidal composition which comprises a carrier and, as active

‘ingredient, a compound of formula I as defined above. A method of

meking such a composition is elso provided which comprises bringing
a compound of formula I es defined above into assoclation with at
least ome carrier. Such a composition may contain a single
compound or a mixture of several compounds of the present
invention. It is also envisaged that different iscmers or mixtures
of isomers may have different levels or spectra of activity and
thus compositions may comprise individual isomers or mixtures of
isomers.

A composition according to the invention preferably contains
from 0.5 to 95% by weight of active ingredient.

A carrier in a compesition according te the invention is any
material with which the active ingredient is formulated to
facilitate application to the locus to be treated, which may for
example be a plant, seed or soil, er te facllitate storage,

transpert eor handling. A carrier may be a solid or a liquid,
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including a material which is normelly gasecus but which has been
compressed te form a liquid, and any of the carriers normally used
in fermulating fungicidal compositions may be used. |

Suitable solid carriers include natural and synthetic clays
and silicates, for example nmatural silicas such as diatomaceocus
earths; magnesium silicates, fer example talcs; magnesium aluminiumn
silicates, for example attapulgites and vermiculites; sluminium
gilicates, for example kaolinités, montmorillonites and micas:
caleium carbonate; calcium sulphate; ammonium sulphate; synthetic
hydrated silicon oxides and synthetie caleciun or aluminium
silicates; elements, for example carbon and sulphur; natural and
synthetic resins, fer example coumsrone resins, polyvinyl chloride,
and styrene polymers and copolymers; solid polychlorephenols;
bitumen; waxes, for example beeswax, parsffin wax, and chlorinated
mineral waxes; and solid fertilisers, for example superphosphates.

Suitable liquid carriers include water; alcohols, for example
isopropanocl and glyecols; ketomes, for example acetons, methyl ethyl
ketone, methyl isobutyl ketome and cyclohexancne; ethers; arcomatic
or araliphatie hydrocarbons, for example bgnzene, toluene and
xylene; petroleum fractioms, for example, kercsine and light
mineral oils; chlorinated hydrocarboms, for example carbon
tetrachloride, pexchlorcethylene and trichloreethane. Mixtures of
different ligulds are oftem suitable.

Fungicidal compositions are often formulated snd transported
in a concentrated form which is subsequently diluted by the user
before spplicaticn. The presence of small amounts of a carrier
which is a surface-active agent facilitates this process of

dilutisn. Thus preferably at least cne carrier in a composition

according to the invention is a surface-sctive agent. For example

the compositicn may contaln at leasst tws carriers, at least one of
which is a surface-active agent.

& surface-active agent may be an.emulsifying agent, a
dispersing agent or a wetting agent; it may be nonfeaic or ienic.
Exemples of suitable surface-active agents include the sodium or

calcium salts of polyacrylic acids and lignin sulphonic acids; the
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condensation products of fatty acids or zliphatic amines or amides
containing at least 12 carben atoms in the molecule with ethylene
exide and/or propylene oxlde; fatty acid esters of glycerol,
serbitel, sucrose or pentaerythritol; comndensates of these with

ethylene oxide and/or propylene oxide; condensation products of

- Fatty alcohol or alkyl phenols, for example p-octylphiensl or

p-octyleresol, with ethylene oxide and/or propylene oxide;
sulphates or sulphonates of these condensation products; alkali or
alkeline earth metal salts, preferably sodium salts, of sulphuric
or sulpheoniec acld esters containing at least 10 carben atoms im the
molecule, for example sodium lauryl sulphate, sodium secondary
alkyl sulphates, sodium salts of sulphenated castor oil, and sodium
alkylaryl sulphonates such as dodecylbenzene sulphonate; and
poelymers of ethylene oxide and copelymers of ethylene oxide and
propylene oxide.

The compositions of the imvention may fer exampie be
fermﬁiated as wetteble powders, dusts, granules, solutions,
emulsifisble conecentrates, emulsions, suspension concentrates and
aercsols., UWettable powders usually contain 25, 30 or 75% w of
active ingredient and usually contain in additien to solid imert
carrier, 3-10% w of a dispersing agent and, where necessary, G-10%
w of stabiliser(s) and/er other additives such &s penetrants or |
stickers. Dusts are usually formulated as a dust coucentrate
heving & similar composition to that of & wettable powder but
without a dispersant, and may be diluted im the field with further
solid carrier to give a composition usually containing %-10% w of
active ingredient. Granules are usually prepared te have a size
between 10 and 100 BS mesh (1.676 - 0.152 mm), and may be
manufactured by agglomeration or impregnation techmniques.
Generally, granules will ceontain %-75% w active ingredient and
§-10% w of additives such as stabilisers, surfactants, slow release
modifiers and binding agents. The so-called "dry flowable. .powderxs” .
consist of relatively small granules having a relatively high
cencentration sf active ingredient. Emulsifiable concentrates

usually contain, in addition toc a sclvent and, when necessary,
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co-solvent, 1-50% w/v active ingredient, 2-20% w/v emulsifiers and
0-20% w/v of other additives such as stabilisé¥s, penetrants and
corrosion inhibitors. Suspension concentrates are usually
compounded so as to obtain a stable, non-sedimenting flowable
product and usually contain 10-75% w active ingredient, 0.5-15% w
of dispersing agents, 0.1-10% w of suspending agénts such zs
protective c¢olloids end thixotroplic agents, 0-10% w of other
additives such as defoamers, corrosicm inhibitors, stabilisers,

penetrants and stickers, and water or an organic liquid in which

~ the active ingredient is substantially imscluble; certain organic

solids or inorganic salts may be present dissolved im the
formulation to aésist in preventing sedimentation or as snti-freeze
agents for water.

Aqueous disparaions and emulsions, for example compositions
obtained by diluting a wettable ?owder or a concentrate sccording
to the invention with water, alse lie within the scope of the

{nvention. The said emulsions may be of the water-in-oil or of the

oll-in-water type, and may have & thick ‘mayonmaise’ like
consistency.

The eowpesition of the invention may alse contain other
ingredients, for example other compounds pessessing herbicidal,
insecticidal or fungieidal properties. o

Of particular interest im enhancing the duratiom of the
proetective sctivity of the compoﬁnds of this inventiom is the use
of a carrier which will provide a slew release of the fungicidal
compounds into the envirenment of the plant which iz te be
protected. Such slow-release formulations eculd, for exampls, be
inserted in the soil adjacent to the rocts of a vine plant, or
could include an adhesive compeonent enabling them to be applied
directly to the stem of a vine plant.

The invention still further prevides the use as a funglcide of
a compound of the genersl formula I as defined above or a _
composition &s defined above, and 2 method for combating fungus at
a loecus, which comﬁrises treating the locus, which may be for

example plants subject to or subjected to fungal attack, seeds of



1o

i35

20

23

30

35

- 12 -

such plants ox the medium in which such plants are growing oxr ave
to be grown, with such a compound or é@mp@siéiéﬂ.

The present invention is of wide applicability in the
protection of erop plants agaimst fungal attack. Typlcal crops.
which may be protected include vines, graim crops such as wheat and
bsrley, apples and tomatoes. The duration of protectionm is
normelly dependent om the individual compound selected, and also a
variety of external facters, such as climate, ﬁhose impact is
norwally mitigated by the use of a suitsble formulation.

The invention is further 1llustrated by the fellowing

examples.

Example 1 . :

Preparation of 5-chlore-6-{4-methylpheavl)-7-cvelo-pentylamine-

1,2,4-txiazololl,5-alpyrinidine

(Rgsqyclopentyl; RZBH; R3E&~methylphenyl; Réeﬂl)
S,?nDichIOEOaée(A-methylphenyl)=i,2,4-triazolo-[l.S-a]s

pyrimidine (1.8g, 6mmol) was dissolved in tetrahydrofuran. A

selution of eyelopentylamine (0.51lg, 6mmol) and triethylamine
{D.6lg, 6mmel) in tetrahydrofuran (2zl) was theg added with
stirring and the stirring continved for a further 3 hours at
embient temperature (20°C). The reaction mixture was then
evaporated in vacuoc and the residue extracted with dichloromethane
and water (100ml each). The organic layer was dried over sodium
sulphate and the solvent evaporated in vacuoc. The residue was
crystallised from ethyl acetate to give 1.7g 5-chlore-6-(4-methyl-
phenyl) -7 -cvelopentylamine-1,2,4-triazole{l,5-a]pyrinidine as
yellowish crystals, m.pt. 158°C. Yield: 87% of theoretical

lﬁ nMR:& =1.3-1.75 {(2m,88); 2.43(s,1H); 3.73(m,1H); 5.97(d,1H);

7.25Cm,4H) ; 8.25(s,1H) ppm

Example 2
Preparation of 3-bromo-6-phenyl-7-cyclopentylamino-1,2,4-triazolo-

{1,5-alpyrimidine

(Rlecyclepentyl; RE%H; R3aph@@y1;7R§eBr)
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5,7-Dibromo-6-phenyl-1,2,4-triazels[l,5-2] -pyrinidine (2g,
5.7mmol) was dissslved in tetrahydrofuram (40ml). A solution of
triethylemine (0.61g, 6mmol)} and eyclopentylamine (D.5lg, 6mmol) in
tetrahydrofuran (5ml) was then added whilst stirring and the
stirring centinued for a further 2 hours at ambient temperature
(ZOGC). The reaction mixture was then evaporated in vacuo and the
residue extracted with ethyl acetate and water (100ml each). The
organic leyer was dried over sodium sulphate and the sclvent
evaporated in vacus. Column chromatography of the residue on a
silica gel column (3.5 x 15em) using 3:7 ethyl acetate: petroleum
ether as eluant gave 0.6g 5-bromo-6-phenyl-7-cyclopentylamine-

-1 2,4-triazclo- [1,5-a]pyrimidine es & yellowish oil.

Yield: 28% of thecretical.
Lywm:§ =1.3-1.7¢2m, 80); 3.64(m, 1H); 6.05(d,1H); 7.3 (m,2H);
7.50{m,38); 8.26(s,1H) ppm

Example 3
Preparation of 6-(4-methoxyphenvll}-7-cyclopentylamine-1,2,4-

tfiézelemlJSea]pyrimidine
gklagyclopentylg RzgﬁiwR?s&«methoxyphenyl; R%EH)

5-Chlore-6- {4-methoxyphenyl)-7-cyclopentylamine-1,2,4-
triazolo[l,5-alpyrimidine (5.lg, 14.8mmol), prepared by a method
analogous to Example 1, was dissolved in a mixture of methanol
{100ml) and equeous sodium hydroxide (1IN, 15ml), palladium {0.3g;
on charcoal, 5%E 10 N} was added and the reaction mixture stirred
for 3 hours under hydrogen (3 bar). The catalyst was removed by
filtration and the filtrate evaporated in vacue. Column
chromatography of the residue om & silica gel column (3.5 x L5cm)
using &:1 ethyl acetate: petroleum ether as eluant and evaporatiom
of the sclvent in vacuo gave Z.Sg §-(4-nmethoxyphenyl)-7-cyclo-
pentylaemino-1,2,4-triazolo-[1,5-a]pyrimidéine as cclourless
erystals, m.pt. 127°C. Yield: 57% of theoretical

Liomr:8=1.35-1.75¢2m, 8H) ; 3.88(s,3K); 6.16(d,1H); 7.00(dd,2H);

7.34{m,2KH); 8.32(s,18); 8.34(s,1H) ppm

i
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Example 4
Preparation of S5-methylamine-6-phenyl-7-cyclopentylamkinoe-1,2,4-

triazolofl,3-alpyrimidine

(Rlaqyclapentyl; Rzaﬁj Rsa@henylz Rée-NRSRﬁj RSECHgirRéeﬂz

& mixture of 5-chloro-6-phenyl-7-cyclepentylamine-1,2,4-

triazolo(l,5-a]lpyrimidine (3.1lg, 10mmol) prepared by a method
analogous teo Example 2, methylamine (Sml), triethylamine (5ml) and
toluene (50ml) was refluxed for 10 hours. After cocoling, the
reaction mixture was washed with water (50ml) amnd the erganic layer
separated, dried over sodium sulphate and svaporated.
Recrystallisation of the solid residue from diisoprepyl ether gave
2.3g S-methylamino-6-phenyl-7-cyclepentylamine-1,2,4-
triaszolo[l,5-a]pyrimidine as colouriess erystals, m.pt. 158-160°C.
Yield: 75% of theoretical '

1H=NMR:5'al.25=1.7(mm,8ﬁ); 2,95(a,38); 3.42(m,1H); 4.48{m,1R);
5.55(d,1E); 7.3-7.5(m,5H); 8.03(s,1k)

Example 5 _

Preparation of 3-fluocre-6-(4-methoxyphenyl)-7-cyclopentvlamine-
1,2,4-triazolo]l,5-a]pyrimidine

3==& ~methoxyphenyl ; R@Fl

iRlecyclgpengyl;_stﬁ; R

Potassium fluoride (3.1lg, 0.05mol) was suspended in & mixture
of dry sulphelane {6Cml) and.toluené (20m1) and the mixture was
then refluxed for 6 hours over a water separator.
5-Chlore-6-{4-methoxyphenyl)-7-cyclopentylamine-1,2,4-
triazele[l,5-alpyrimidine (8.5g, 0.025mel), obtained by a method
anzlogous to that of Example 1 ebove, was added at room temperature
and an azeotrope of sulpholame and tocluemne distilled off until the
reaction temperature reached 200°C. The reaction mixture was then
kept at this temperature for 3 days before cooling to room
temperature and then pouring into water (600ml). The mixture was
then filtered and the preecipitate washed with water. The
preciplitate was then dissolved in dichloromathane, extracted twice
with water, dried with sodium sulphate eand the solvent was

distilled off in vacue. The residue was then washed twice with

i
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i3

20

25

30

33
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warm diethyl ether, the ether fraction was decanted off and then
dried in vacuc. Flash column chromatography on silica gel using e
mixture of petrcleum ether and ethyl ethancate as eluant yielded

%4.5g 5-fluore-6-{4-methoxyphenyl)-7-cyclopentylamine-1,2,4-triazolo

{1,5-a]pyrimidine as & colourless crystalline solid, m.pt. 124°C.

Yield: 33% of theoretical.

Example 6

Preparation of 5-iodo-6-{2-chlorophenyl)-7-cyclopentylamine
-1,2,4-triazolo[},5-s]pyrimidine

gRlacyclopeﬁtyl; Rzeﬁ; R3w2°chlorophenyli Résl

5-Amino-6-{2-chlorophenyl) -7 -cyclopentylanino
1,2,4-triazolo[1l,5-a)pyrimidine (3.3g, 1Cmmel), cbtained by a
method analogous te that of Example 4 sbove, and diiodomethane
(50ml) wers mized together. Isopentyl nitrite (20ml) was added
undezr nitrogen and the reaction mixture heated for 3 hours at 90°C.
The reaction mizture was then ceoled te room temperature and
filtered. The solvent was distilled off in vacuo and the residue
was purified by flash column chromatography on silica gel using 7:3
petroleum ether:ethyl ethancate as eluant to yleld 1.33g
5=icd@=6=(Zuchloroﬁhenyl)~7ocyclopentylamina=l,2,4~triazole~
[1,5-a]pyrimidine as colourless crystals, m.pt. 150°C. Vield:
30.3% of theoretical. | '

Examples 7 to 117 -

By processes similar to those described in Examples 1 to 6
gbove, further compounds accerding to the invention were prepared
gs detalled in Table I below. In this table the compounds are
identified by reference to formula I. Melting poiﬁt; MMR end C,H,N
analysis dats for the compounds of Examples 7 to 117 are given in
Table IA below. ‘
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gz Rl Rz R3 R&’_
cyclqpentyl H ZnOCHS phenyl Cl
® “ 3-0CH 3 phenyl w
» w &«OCZHS phenyl
10 2-0H cyclopentyl » 4 oOCH3 phenyl "
11 Z,i&,é»(CH:s)s ® phenyl w
eyclopentyl
12 eyclooetyl ® 4 ~OCH3 phenyl ®
13 4-phenylpiperidyl phenyl ®
14 2,4-(CH3), pent-3-y1 ' w
15 eyclopentyl " 4°0CH3 phenyl cyclo-
pentyl
amino
16 u “ “ ~NHCH
17 . «CH(CHB) 2 w 4 °OCZH5 phenyl Ci
ig 2,2,5-( CH3) 3 cyclohexyl ® phenyl »
cyclchexyl
19 indan-2-yl " phenyl w
20 ~CH, ~CH, 3-CL phenyl "
- 21 =CH(CH3)2 44 &aCHs phenyl ®
22 eyclopentyl n é@aOGH:s phenyl u
23 cyclohexyl " phenyl »
25 'CLZHZ 5 " " ®
25 cyclopentyl w phenyl "
26 cyelopropyl u " "
27 cyclepentyl » 3 -CF, phenyl ®
28 " . 4-Lo n phenyl "
29 “ w Q«OCFs phenyl "
30 v » naphth-2-yl "
31 o w 3,4 (OCH3)2 phenyl ©
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TABLE I (continued)

gﬁ:i R Rz R3 R&'
32 eyelopentyl H 2-Cl phenyl cl
33 " " 4.F phenyl "
34 u @ 4-biphenylyl @
35 asﬁzc H " phenyl "
36 benzyl “ o ®
37 evelopentyl » 2-Br phenyl ' »
38 -CH(CHS) 9 . ® " w
39 bicyclo(2.2,1lhept-2-yl ® » ®
40 cyelopentyl ® 2-F phenyl "
41 =CH(CH3)2 " w »
42 u » naphth-2-y1 "
43 " u 2-Cl phenyl =
b4 ® n 4-F phenyl w
45 «CHchsC(CEia) 2 = phenyl "
486 ~CH3 ' -CH écacﬂg phenyl w
47 oCRZCHEsC (CH3) CH20H2€HEC(CH3) 2 -H !&«CH3 phenyl ' "
&8 » 4=OCH3 phenyl »
49 -CHy -CH, *® -N(CH
30 fur-2-ylnethyl -B phenyl -CL
51 benzothiazol-2-yl " " .
32 morphelin-4-yl ” " -
53 2-0H cyclopentyl « " »
54 ~ cyclopentyl '" 4-0C 6H5 phenyl w
35 aQH(CHB) 2 o 3-=§F3 phenyl .-
56 " » 4- C3H7 phenyl »
57 * » &-CFBG phenyl "
58 " ” 4-3C 6H5' phenyl "
59 " ® %4-biphenylyl ®
6@ » # 3,6-¢ OCH3) 2 phenyl ®
61 eyclopentyl @ !&=@CH28 6H5 phenyl *

3%

L

This Sheet Has Been Rtﬁlacedl

|
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TABLE I (continued)

- 63

§:: Rl R2 R3 gﬁ
62 ;cmcﬁa)z -H  4-OCH,C.H, phenyl -Cl
bicyelo[2.2.1]hept-2-yl o 4=OCHs phenyl @

64 w u 2-Cl phenyl ®

63 eyclopentyl v 4-Br phenyl w

€6 nCH(CHa}z n " "

67 bieyele[2.2.1}hept-2-y} w " »

68 * " 3-Br phenyl ®

&S eyclopentyl . ® "

70 bieyele{2.2.1]hept-2-y1 " 2-F phenyl n

7% eyclopentyl » 3-F phenyl »

72 «CH(CHs)z " n w

73 bicyclof2.2.1]hept-2-yl » ° "

74 eyclopentyl “ Z-OCHéﬁéﬂs phenyl =

73 -CH(?MS)z w w »

76 bieyele{2.2.1jhept-2-y1 ® & "

77 eyclopentyl " 2,3*(06H3)2 phenyl *

78 - CH(CH,) o ow "

79 bicyelo[2.2.1}hept-2-y1 " " w

80 ~CHZCH2~(3~CF3 phenyl) » QQOCH3 phenyl w

81 “ o 2-Cl phenyl "

82 2,2-dichloreaziridin-1-yl ® 4«0853 phenyl "

83 " w 2-C1 phenyl »

84 pyrrolidin-1-yl B ® »

85 bieyele[2.2.1)hept-2-y1 u &-OCHB phenyl -NH-

' bieyelo-

[2.2.1]-
hept-
2-y1

86 w ” "2-Cl phernyl »

87 " “ 4=GCHB_pheny1 H




gﬁ: r* G- ?
88 bieyelo(2.2.1]hept-2-y1 -H°  2-Cl phenyl H
89 . cyclopentyl " ® - NH-NH
90 cyclopentyl " é«GCH3 phenyl -
81 bieyeln{2.2.1)hept-2-yl o 2-Cl phenyl "
92 2,2-dichlorccycloprop-1-yl » 3,4,5- (OCHS) 3 -Cl
phenyl

93 eyclopentyl » 2-F phenyl ~ N - NH
94 bicycle{2.2.1lhept-2-yl « phenyl -Br
95 -CH(CH,) | o om n
96 2,2-dichloroeyeloprop-1l-yl * " ®
87 - CH3 " 2-Cl phenyl -Cl
98 e - CH3 * "
99 : »CZHS -H ® w
100 -CH3 " 2-F phenyl ®
101 » - CH3 » »
102 - GZHS -H # ®
103 cyclopentyl . és-@CH3 phenyl oNHz
104 w ® 2-C1 phenyl "
1905 " v - 2-C1,6-F phenyl -Gl
106 «CH(CH3)2 u # »
197 bicyclo(2.2.1)hept-2-yl ® 2-C1,6-F phenyl n
198 - GH26H2 «{3,4~ (OCH3) thenyl) w * w
169 - CH3 =-CH3 » _ »
110 bicyeclo[2.2.]lhept-2-y1 -H 2-Cl phenyl c-NEEz
111 -GZHS °CZHS 2-C1,6-F phenyl -CL
112 ® " 2-F phenyl w
113 " " 2-3r phernyl »
114 w w 2-ClL phenyl u
115 » _ o é«OGHs phenyl "
1186 cyclepentyl -H w I
117 bieyelo[2.2.1]hept-2-yl ® 2-Cl phenyl u

. This Sheet Has B

T
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IABLE LA

Ex.
Ho.

by MR (ppm)

M.pt.

o

Elemental Analysis
c H 1
Gale. Found Cale. Pound Cale. Found

10

1.3-1.7(m,8H), 3.7

{m,1H), 3.75(s,31),
6.1{d,1H), 7.0
{m,28), 7.25(m,1H),
7.48{dt,1n}, 8.25
{s,1H)
1.35-1.78{=,8H),
3.75(m,1H), 3.85
{s,3H), 6.05(4,1H),
6.95({m,3H), 7.88
(dt, 1K), 8.27(s,ll)
1.3-1.8{2m,8H),
1.45(c,3H), 3.78
{m,1H), 4.08(q,2H),
6.05(d,1H), 7.00
{m,2H), 7.25(m,2H),

 8.25(s, 1K)

1.3-2.03(3m,6E),
3.25(m,1H), 3.86
(s,3H), 3.75(d,1H),
7.02(m,21), 7.27

121

110

118

148

{dd,1H), 7.44(dd,1H),

8.20(s,1H)
6.5-1.8(mm,13H),
6.06(d, 1), 7.83
(m,2H), 7.45{(m,3H),
8.28(s,1H)

124~
130
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TABLE IA (continued)

Elemental Anslysis

«

Ex.
Ne.

IH«NMR(ppm)

cy

¢

H

N

Calec. Found Cale., Found Galec. Found

12

13

14

16

17

1.1-1.75(x, 24H),
3.55(m,1H), 3.9
(s,38), 6.05(a,1H),
7.05(ad, 28y, 7.25
(44, 28)
1.7-1.9¢m,48), 2.6
(m,1HY, 2.75{m,2H),
6.86(m,2H), 7.1-7.5
(mm,10H), 8.4(s,1H)
0.5-2.7 (am, 15H),
6.45(m,1H), 7.2-7.6
(mm,5H), 8.32(s,1H)
1.07-2.05 (mm, 16H)
3.37(m, 1), 3.86
(s,38), &.30(d,1H),
&.45(m, 1H), &.97
(d,1H), 7.0¢dd,2H),
7.28(dd,2H), 8.0
{s,1H}
1.3-1.9(mm, 8H),
2.95(d,3H), 3.87

{s,3H), 4.40(a,1H)},

5.50¢d,1K), 7.00
m,2H), 7.24{m,2H),
8.03(s, 1H)
1.03(2s,6H), 1.46
(t,34), 3.67(m,1H),
4.06(q,2H), 5.85
(d, 14y, 7.0(4,2H),
7.23(&,2H), 8.26
(s,1H)

118

168

6il

oil

180

122

This Sh

(RO

Has Been

i
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TABLE IA (continued)

Elemental Analysis

Ex. lH=NMR(ppm)c . M.pt. c H N
No. {°C) Cale. Found Calec. Found Calc., Found
18 0.5-1.7(mm,17H), 130
3.25(m,1H), 5.95
(d,1H), 7.34(m,2H),
7.47(m,3H), 8,28
(s,1H)
19  1.2-1.9(m,1H), 2.1- oil
2.25(m,1H), 2.55-
2.7(m,1H), 2.86-2.96
(=,1H), 5.05(s,1H),
6.29(4,1E), 7.12-7.57
(2m, 4H)
20 177- 50.66 50.60 3.59 3.83 22.72 22.66
179
21 113 59.69.59.59 5.34 5.33 23.20 23.33
22  1.3-1.8(2m,8H), 140  59.38 59.42 5.27 5.39 20.37 20.39
3.8{m,1H), 3.90
(s,3H), 6.03(d,1H),
6.98(dd, 2H), 7.28
(dd,2H), 8.27(s,1H)
23 | 130- 62.28 62.26 5.58 S5.48 21.36 21.31
132 -
24 92-94 66.76 66.74 7.79 7.78 16.91 16.79
25  1.3-1.8(2m,8H), 125 61.23 61.15 5.13 5.16 22.32 22.33
3.63(m,1E), 6.08
(4,18), 7.35(m,2H),
7.56(n,3H), 8.30
{s,1H)
26 o 175 58.84 58.69 4.23 4.22 24.51 24.47

\ Bﬁﬁ!ﬁﬁi‘m
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TABLE IA (continued)

5
R EER]

N

Ex.
No.

1 Elemental Analysis
H-NMR (ppm) M.pt. ¢ H N
{*C) Calcs. Found Cale. Found Cale.

Found

27

28

2%

30

31

32

1.05-1.86(m,8H), 165
2.6(s,18), 3.4-3.7
(2m,2H), 7.60-8.0
(m,4H), 8.6(s,1KH)
1.05-1.7 (mm, 14H), 112
2.6(s,2H), 3.05

{m,1H), 3.46{m,1H},
7.38-7.44(2m,4H),
8.68(s,1H)

1.05-1.7 (mm,8H), oil
2.6(s,1H), 3.6

(m,1H), 7.60(dq,2H),
7.68(dd,2H), 8.62

8,1H) .

1.0-1.7(mm, 8K), 107
2.6{m,1H), 3.46

(s,1H), 7.68(m,3H),
8.1(m,4H), 8.70

(s, 1H)

1.1-1,8(mm,8H}, oil
3.48(s,1H), 3.84

(d,3H), 3.%4(d,3H},
6.9-7.35(m,34),
8.53(s,1E)

1.34-1.8(m, 8}), 145
3.55(m,1H), 5.22

(&,1H), 7.48-7.55
(m,4H), 8.32(s,1H)

ﬂMsShum}hsBemmR1immd

i

W |
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TABLE IA (continued)

Elenental Analysis'

Ex. “H-NMR(ppm) M.pt. c q N
Nso. {°C) Cale. Found Calc. Found Calc. Found
33 1.23-1.75(m,8H), oil
3.46(s,1H), 3.72
{m,18), 7.45(m,2H),
7.65¢(n,2H), 8.65
(s, 1H)
34 1.05-1.8(m,8H), 65
3.48(s,18), 3.74
{m,1H), 7.48-8.0
{n,5H), 8.68(s,1H}
35 126 59.26 59.48 3.55 3.78 24.68 24.68
36 105 64.37 65.6% 4.20 4,36 2G.85 19.50
37 160
38 &0
39 140
40 g7
41 142
42 150
43 128
44 99
%5 95
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TABLE IA {continued)

1 Elemental Analysis
Ex. “H-NMR(ppm) M.pt. ¢ B N
No. {°C) Calc. Found Cale. Found Calec. Found
46 134 56.68 56.62 5,07 5.08 22.04 22.03
47 (GDCIB):

1.6{s,3H); 1.55(s,3H);

1.7(s,3H); 1.9(m,2H);

2.4¢s,3H); 3.5(m,2H);

8,0(m,1H};: 5.1(m,1H);

6.0Cm,1H); 7.25(m,4H);

8.3¢(s,1H)
48 (CBClg):

1.4{s,38); 1.5(s,34):

1.6(s,38); 1.9(m,28);

3.5(m,28); 3.8(s,3H);

5.0(m,18); 5.1{m,1H);

5.9(t,1H); 6.9(d,2H);

7.2¢d,2H); 8.2(s,1H)
49 194
50 100
51 198
52 (CBCIS):

2.3(m,2H); 2.6{m,4H};

3.5(m,28); 7.2(=s,1H};

7.25(m,28Y; 7.4(m,3K);

8.4¢s,1H)
53 162

{deconp)
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TABLE 1A (ccntinued)

Ex. 1H=NMR(ppm)
Ne.

' Elemental Analysis
M.pt. : € H N
{°C) Cale. Found Cale, Found Calc. Found

56 (dmso-d,):
C1.2-1.4(m,2H):
1.6-1.8(¢m,6H);

3.7(m,18); 7.1-7.3

(m,3H); 7.5-7.8
(m,4H); 7.7{d,1H);

8.6(s,1H)

56
57
58
59
60
61
€2 (dmso=d6):

138
100
108
145
65-70
130
138

1.1¢(a,6H); 3.6(a,1H);
5.3(s,2H); 7.2(4,1H);

7.4-7.6(m,7H);

8.6(s,1H)

63 (acetome~d6):

0.5(m,1H}; 0.9
{m,IHY: 1.1(d4,1H);

1.2-1.6{m,6H);

1.80(m,18); 2.2(m,2H);
3.3(m, 1K) :3.9(s,3H);
6.3(d,1H); 7.1(m,2H);
7.4-7.5(m,2K); 8.4(s,1H)

?hkﬁﬁmmﬁ

| A i/.,/,i’?c;\_ .
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TABLE TA (comtinued)

Elemental Analysis

Ex. ‘H-NMR(ppm) M.pt. c H N :
Ke. {°C) Cale. Found Calc. Found Cale. Found
&4 (acet@n@=d5):
ppm: 0.2-0.4(m,1RH);
0.9(m,1H); 1.1(m,1H);
1.2-1.6(m,5H); 2.20
{m,2H); 3.2{m,1H);
6.6(t,1H); 7.5-7.8
(m,4H); 8.4(s,1R)
65 167
66 80
&7 180
68 140
69 " 150
70 174
71 130
72 130
73 170
7% (dmso»dé):
1.3-1.5(m,4R);
1.5-1.7(m,5H); 3.7
(m,1H}; 5.1(s,2H);
6.1(d,1H); 7.95
{m,2H): 7.3(m,6H};
7.4(t,14); 8.3(s,lH)
75 (CDCL3):
1.1{m,6H); 3.6(m,1R);
5.1{s,1H}; 5.95(d,1H);
7.3-7.3(m,6H); 7.4
(t,1H}; 8.3(s,1H)
il
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- 28 -

Elemental Analysis

Ex. CH-NMR(ppr) M.pt. ¢ i N
No. {(°C) Cale. Found Calc. Found Calc. Found
76 (CD813)2
G.L{m,1H);: 0.7
{m,1H); 0.8-1.3{(m,7H);
2.0 (m,1H); 3.0(m,1H);
4.9(s,14); 5.9(m,1H);
6.8-6.9(m, 2H);
7.0-7.15(m,6H);
7.25{n,1H); B8.05(=s,1H)
77 162
78 141
79 73
{amorph.)
80 140
81 112
82 (83613);.
1.2(t,1H); 1.6
(2, 1H); 1.8(m,1H);
3.1(m,18); 3.8(m, 18);
3.9(s,3H); 6.253(t,1H);
7.0(a,28); 7.3(4,2H);
8.3(s,1H)
83 68-78
{amorph}
84 240
s 258
86 170
This Sheet Has Been

T
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TABLE IA (continued)

T T

Ex.
No.

1H=NMR(ppm) ¥.pt.
(*G

Elemental Analysis

¢ B

Cale., Found Cale. Found Cale., Found

N

87

88

89

90
gl

(€DC1,):

0.3(m,1H); 0.9{m,1H);
1.1{4,1K); 1.2-1.6
{m,5H); 1.7(m,1H);
2.2{m,1H);: 3.4(m,1H);
3.9(s,38); 7.0
(d,1H); 7.2(d,2H);
7.5¢d,243; 8.3
{s,1H); B.6(s,lH)
(deOodS):

8.0{m,1H); 0.7(m,1H);
0.8-1.7(m,78H);
3.1{m,1H};: 6.9(d4,1H);
7.4{m,2H); 7.6(m,2H);
8.2(s,1E); 8.5(s,1H)
(dmso»ds):
1.2-1.4(m,2H);
1.4-1.7(m,6H);
3.4(m,1H); 4.4(m,2H);
5.8(m,1H); 6.5(d,IH};
6.9(m,1H); 7.6(m,3K);
7.8(d,1H); 8.3(s,1H)

122

121
(dmsoedé):
0-0.2{m,1H); O0.8(m,1H);
1.0-1.6 (m,5H);
2.0(m,1H); 2.2{m,18);
2.7(m,1E); 6.1(d,1H);
7.5(m,38); 7.6((4,1H);
.2(s,1H)

o0
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TABLE IA (econtiaued)

R

Elemental Analysis

Ex. 1H=NMR(ppm) M.pt. B ¢ 31 N
No. {°C) Cale. Founé Calec. Found Cale. Found
g2 203
93 (dmso=d6): '
1.1-1.3(m,2H);
1.4-1.7{m,6H);
3.4(m,1H); 4£.0-4.6
(broad,2H);: 6.4
{d,1H}: 7.0(broad,
1H); 7.2(m,1H);
7.3-7.5{m,2H);
7.6(m,1H); 8.2(s,1H)
94 (dmso»dﬁ):
0.1{m,1E); 0.7
{m,1H); 1{m,1H);
1.1-1.6{m,5H);
2.0(m,1H); 2.1
{m,1H); 3.0(m,1H);
€.9(d,18); 7.4-
7.6(m,5H); 8.6
{s,1H)
95 148
96 118
97 112
98 150
89 154
100 210
102 183
102 160
103 213
104 230

T ——
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20

23

30

35
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TABLE IA {continued)

et v

Ex.
No.

IH»NMR(ppm)

Elemental Analysis
M.pt. L it N
{°C) Calec. Found Cale. Found Cale. Found

105
106
107
108
109
110
111
112
113

114

115

116
117

(dmso-d,):
1.0(t,61);
3.5(m,2H);
7.9¢4,1H);
(dmso=ds):
1.0{t,6H);
7.3(m,2H);
8.6(s,iR)

(dmso«ds):
1.0¢c,6H);
3.8(s,18);
7.4(4,28);

Example 118

e = W

~) W)

G ~f e

102
140
185
163
138
275
163
150

.2(m,2H);
.6¢m, 2H) ;
.6(s,1H)

.2{q,4H);
5w, 2H)

-2(q,4H);
.1(q4,28);
.6¢s,1H)

200
84
{emozrph.)

Fungicidal asctivity against Venturia inaequalis on Malus sv.

Apple cuttings of the variety Morgenduft, which are about &

weeks old, were treated with a solution of the test compound (400

ppm) in water/acetome/Triton X or water/methanol/Triton X. After
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24 hours, the plants were infected with a comidia suspension of
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Venturia inaequalis {about 50,000 conidia/ml}), incubated in a dark

climatic chamber at a relative humidity of 100% for 48 hours end

then kept at & relative humidity of 93-9%9% and temperature of
18-20°C during the day and 13°C during the night for sbout 14 days.

The extent of infectlon was assessed accerding to the following

scheme: -

f=b

3

The results of these tests are set out in Table II below:-

=-}

=

=

=3

no infection
1-108% infection

11-40% infection .

41 -100% infection

TABLE 1%
Example No. Activicy
1 1
2 0
3 2.5
4 2.3
7 1.8
8 1
1
11 2.8
12 1.3
13 2.3
14 2
15 2.7
1 2.7
17 ¢
19 2.4
20 3.
21 1 .4
22 0
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TABLE II (continued)

- ‘
la s

Example Neo.

Activiecy

23
24
25
27
28
29
30
31
32
33
34
37
38
39
40
41
43
46
47
&8
49
50

51
52
55
56
57
58

e & & @ & & 9 ) e 0 e & & & o L

D W B W W

€ WV W Ww W 6 O

. O%
.5%
. 3%
<3

* signifies concentration of test compound = 200 ppm.
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IABLE II (continued)
Exemple No. Activity
3 59 . 1.8%
50 1.5%
61 _ . G
62 0
63 0
1o 64 0
70 0
71 ' 1.3
73 2.8
80 0.8
15 81 | 2.3
82 | | ' 2.3
83 - 1.6
86 1.3
87 o \
28 88 ' 0 |
| 91 2.0
105 0
106 | 0
107 . G
23
% gignifies concentration of test compound = 280 ppm.
Example 119
Determinatien of MIC-Values of compounds against various
36 phytopathogenic fungil
The MIC (Minimum Inhibitiom gpncéntration)«values were
determined by serial dilution tests using 48-well microtitre
plates. The dilution of the test compounds in the nutrient
. solution and the distribution to the wells were carried cut by a
35

TECAN RSP S00C robetic sample processor.

1T
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The compounds were diluted te the following concentrations:
160,30, 25, 12.5, 6.25, 3.13, 1.56, 0.78, ©.3%, ©0.20, 0.10 and 0.05

For preparatien of the nutrient selution, V8 juice (Trade
Mark) was neutrelised with calcium carbomnate and centrifuged. The
supernatant was diluted with distilled water (1:3) to the final
concentration.

The fungi (Alternaria solan!, Botrytls cimerea, Septoria

" nodorum) were added into the wells as a droplet of spore

suspension. The microtitre plates were then incubested at 20°C for
6-8 days. The MIC-value was determined by visual inspection of the

plates. In the case of Altermsria solani and Botrytis cinersa, the

lowest concentration in the dilution series without mycelial growth
was defined to be the MIC-value. For Septeria nedorum, ne

MIC-value but onmly a strong inhibiticn of growth was regularly
cbserved.
The results of these test are set out in Table III below:-

TABLE 111

MiC-value (ppm}

Example Botrytis | Alternaria Septoria

No. cinerea ' solani nodorum
1 12.5 1.56

6 6.25 3.13

7 25.0

8 1 6.25

9 3.13

i 12.5

18 ' >100.0

19 50.0 >106.0

20 1100.0 100.0
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TABLE I11 {continued)

MIGC-value (ppwm)

Example Botrytis Alternaria Septoria
Ne. cineres solani nedoxrum
21 12.5 - 25.0
22 1.56 0.39 _ > 12.5
24 >100.0
25 6.25 0.78 > 3.13
26 _ 50.6
28 > 12.5
29 > 3.13
32 0.78 0.39 > 0.39
33 | 6.25 : 1.56 > 3.13
35 50.0
36 >100.0
37 0.78
38 12.50 25.00
39 25.00 0.39
40 3,13 0.78
41 25.00 12.50
43 | 6.25 ' 12.50
46 12.50 12.50
63 6.25 . 0.05
64 3.13 0.05
65 | 3.13
70 3.13 0.20
71 3.13
73 | 1.56
82 12,50 3.13
83 6.25 1.56
85 : 6.25

““ﬁ‘iimli" i
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TABLE III (continued)

MiC-value {ppm)

Example Botrytis Alternaria Septeria
Ne. | cinerea solani nodorun
86 25.00 - 1.56
87 12.50
88 12.50
g1 12.50
g4 _ 1.56
98 25.00
29 .12.50
103 25.00
104 25.00
105 1.586 €.39
108 3.13 3.13
107 3.13 0.3%
110 25.00 12.50
111 0.39 3.13
112 3.13
113 3.13
114 1.56 12.50
118 12.50 12.50
i16 25.00 3.13
117 6.25 3.13

Example 120
The fungicidal activity of compounds of the invention was

investigated by means of the following tests.

(a)

Direct protectant activity against tomate late blight

{Phytophthora infestans:

PIB)

The test is a direct protectant one using a fol*ar spray.

i

SSheetHasBm 12 o

ili! lli ﬂ ll '?L

The
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upper leaf surfaces of tomato plants with two expanded leaves
(ev. First in the field) are sprayed with a solution of active
material in 1:1 water/scetone containing 0.04% “IWEEN 20"
Trade Mark; a polyoxyethyleme sorbitan ester surfactamt)}.
Plants are treated using an automated sprayline with an
atomising mozzle. The concentration of the compound is 1000
ppe, and the spray volume is 700 l/ha. After a subsequent
peried of 24 hours undexr normal glasshouse conditions, the
upper surfaces of the leaves are Imoculated by spraying with
an aquecus suspension containing 2 x 105 zoospores/ml. The
inoculated plants are kept for 24 hours in 2 high humidity
cabinet and 5 days under growth chamber conditioms. The
assessment is based on the percentage of diseased leaf area
compared with.that en comtrol leaves.

Direct protectant activity against vime downy mildew

(Plasmopara viticola: PVE)

The test is & direct protectant one using a follar spray. The
lower surface of leaves of whole vine plants {(cv Cabermet
Sauvignon) are sprayed with the test compound at a dosage of
1000 ppm using an automated sprayline as described under {8},
and after a subsequent peviocd cf 24 hours under normal
glasshouse conditions the lower surfaces of the leaves axe
inoculated by spraying with an aqueous suspensién containing
2.3 = 10& zoocsporangia/ml. The inoculated plants are kept for
24 hours in a high humidity cabinet, 5 days under normal

.glasshouse conditions and then returned for a further 24 hours

to high humidity. Assessment is based on the percentage of
leaf area covered by sporulation compared with that on control
leaves.

Activity against tomato early blight (Alternaria solani; AS)

This test measures the contact prophylactiec activity of test
compounds applied &s a foliar spray. Tomato seedlings {ev

Outdoor Girl) are grown to the stage at which the second true
leaf is expanded. The plants are treated using an autcmated

sprayline as described under {a). Test compounds are applied
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as solutions or suspensions in a mixture of acetone and water
{50:50 v/¥) contalnlng 0.048 suzfactant {("TWEEN 20" - Trade
Mark). One day after treatment the seedlings are inoculated
by spraying the leaf upper surfaces with a suspension of A.
solani conidia containing 104 spores/ml. Fer 4 days after
inoculation plants are kept moist in & humidity compartment at
2108. Diseaée is assessed 4 days after inoculatiom, based on

the percentage of leaf surface area covered by lesioms.

Direet protectant activity against broad bean grey mould

{Botrytis cinerea; BCB)

The test is a direct protectant one using & feliar spray. The
upper surfaces of leaves of broad bean plants (cv The Suttom)
are sprayed with the test compound at a desage of 1000 ppm
using an automated sprayline as described under {a). 24 hours
after spraying the leaves are incculated with an aqueous

suspension centaining 105 conidia/ml. For 4 days after

“inocculation plants are kept moist in & humidity compartment at

21°C. Disease is assessed 4 days after imoculation, based on
the percentage of leaf surface area covered by lesions.

Activity against wheat leafspot {Leptosphaeria nedoxrum; 1N, )

The test is a direct therapeutic one, using a foliar spray.
Leaves of wheat plants {(cv Norman), at the single leaf stage,
are inoculated by spraying with an aqueous suspension
containing 1 x 106 spores/ml. The incculated plants are kept
for 24 hours in a high hunidity cempartment prior to
treatment. The plants are sprayed with a solution of the test
compound st a dosage of 1000 ppm using an automated sprayline
as described under {a). After drying, the plants are kept for
6-8 days at 22°C and moderate humidisy,.ﬁollcwed by |
assessment. Assessment is based on the density of lesions per

leaf compared with that on leaves of control plamts.

Activity against wheat brown rust (Puccinia recondita; PR)

The test is a direct protectant one using a foliar spray.
Wheat seedlings (ecv Avalon) are grown to the 1-1% leaf stage.

The plants are then sprayed with the test compound at a dosage
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of 1000 ppm using an automated sprayline as desecribed under
(a). Test compounds are applied as sclutions or suspensions
in a mixture of acetone end water (50:50 v/v) containing 0.04%
surfactant ("TWEEN 20° - Trade Mark). 18-24 hours after
treatment, the seedlings sre inoculated by spraying the plants
from 21l sides with an aquecus spore suspensien contalning
about 10° spores/ml. For 18 hours after imoculation, the
plants are kept im high humidity conditions at a temperature
of 20-22%C. Thereafter, the plants are kept im ambient
glasshouse cenditions, that is, in moderate relative humidity
and at a temperature of 20°c. The discase is assessed 10 days
after inoculation on the basis of the percentage of the plant
covered by sporulating pustules compared with that on the

econtrol plants.

Activity apainst barley powdery mildew (Erysiphe
graninis £.sp. hordei; EG) '

The test is a direct therapeutic one, using a foliar spray.
Leaves of bariey seedlings, {(cv. Golden Promise) are
inoculated by:dusting with mildew conidia omne day prior te
treatment with the test coempound. The incculated plants are
kept overnight at glasshouse ambient temperature and humidity .
prior to treatment. The plants are sprayed with the tast
compound at a dosaege of 1000 ppm using an sutomated sprayline
as described uﬁder {(a). After drying, plants are returned to
a compartment at 20-25°C and moderate humidity for up to 7
days, followed by assessment. Assessment is based on the
percentage of leaf area covered by sporulation compared with
that on leaves of comntrol plants.

Activity against rice leaf blast . (Pyricularia oryzae:; PQ)

The test is a direct therapeutic one using a foliar spray.
The leaves of rice seedlings (cv Aichiaishi - about 30
seedlings per pot) are sprayed with an agquecus suspension
coﬁtaining 105 spores/ml 20-24 hours prier to treatment with
the test compound. The incculated plants are kept overnight

in high humidity and then allowed to dry before spraying with
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the test compound at a dosage of 100C ppm using an automated
sprayline as described under (a). After treatment the plants
are kept in a rice compartment at 25-30°C and high humidity.

 Assessments are made 4-3 days after treatment and are based on

the density of necrotic lesions per leaf when compared with
contrel plants.

Activity apainst wheat eyespot in-vitrs

{Pseudocercosporella herpotrichoides; PHI)

This test measures the im vitre activity of compounds against
the fungus causing wheat eyespot. The test compound is
dissolved or suspended in zcetone and is added into 4 mil
aliquots of half strength Potats Dextrose Broth dispensed in
25-compartment petri dishes to give a final concentration of
50 ppm compound and 2.3% acetomne.

Each compartment is inoculated with a 6 mm diameter plug of
agar/mycelium taken from a 14 day old culture of B,

herpotrichoides.

Plates are incubated at 20°C for 12 days until the
assessment of mycellal growth. - "

Activity against Fusarium in-vitre (Fusarium culmorum; FSI)

This test measures the.ig;giggg activity of compounds against
a species of Fusarium that causes stem and root rots. The
test compound ILs dissolved or suspended in acetone and added
to molten half strength Potatc Dextrose Agar to give a final
concentration of 30ppm compeund ard 2.5% acetone. After agar
has set, plates are inoculated with 6émm diameter plugs of agar
and mycelium taken from a 7 day old culture of Fusarium sp..
Plates are incubated at 20°C for 5 days and radial growth from
the plug is measured.

Activity against Rhizoctonia im-vitre (Rhizoctonia solami:

This test measures the in-vitro of compounds against

Rhizoctonia solani that causes stem and root rots. The test
compound is dissclved or suspended in acetone and added into

aliguots of 4 ml half strength Fstato Dextrose Broth dispensed
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in 25-compartment petrl dishes te give a final concentration
of 50 ppm compound and 2.5% acetone.

The fungal inecculum comsists of mycelial fragments of R.
solani grown in shaken culture flasks and added te the broth
to provide 2 x 10° fragments/ml broth.

Plates are incubated at 20°C for 10 days until the assessment

of myeelisgl growth,

The extent of disease control in all the above tests is
expressed as & rating compared with either an untreated
control or a diluent-sprayed-control, according to the
eriteria:- '

0 = less than 30% disease control

1 = about 50-80% disease centrol

2 = greater than 80% disease control

The resulis of these tests are set out in Table IV below:-

TABLE IV

Ne.

Fungicldal Activicy
PIP PVP AS BCB IN PR EG PO PHI FSI RSI

10
34
37
38
39
40
41
42
43
L4
53
sS4

NN NN NN
(X
3

s
=
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TABLE IV {continued)

- Ex. Fungicidal Activity
Ne. PIP PVP AS BCB LK PR EG PO PFHI FSI RSI
65 2
66 2 1 1 1 1
67 2 2
68 2 2
89 1
70 2 3 1 2 1
71 2 1 2 1 2
72
73 2
74 1
75 1
76 o1
77 2 1 1
78 2 2 1
79 1 1
82’ 2 2 2 2
84 ' 1
85 2 1 i
&8 1 1
Example 121

. The fungicidal activity of compounds of the Invention was

investigated by means of the following tests.

(Plasmopara viticola; PVA)

The test is a direct antisporulant one using a feliar spray.
The lower surface of leaves of vine plants (cv. Cabernet
Sauvignon), approximately 8em high, are incculated with an

aquecus suspension containing 5 x 10@ zocsporangia/ml. The
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inoculated plants are kept for 24 hours at 21°C im a high
humidity cabinet, then for 24 hours in a glasshouse at 20°C
and 40% relative humidity. Infected leaves are sprayed on
their lower surfaces with a solution of the test compound in
1:1 water/acetone centaining 0.04% “TWEEN 20" (Trade Mark; a
polyoxyethylene sorbitan ester surfactant). Plants are
sprayed using a track sprayer equipped with 2 airuatomising
nozzles. The concentration of the compound is 600 ppm and the
spray volume is 750 1/ha. After dryimg, the plants are
returned to the glasshouse at 20°C and 40% relative humidity
for 96 hours and are then transferred to the high humidity
cabinet for 24 hours to induce sporulatien. Assessment is
based on the percentage of the leaf area covered by
sporulation compared with that on control leaves.

Direct protectant sctivity against tomato late blight
{Phytophthora infestans; PIP)

The test is & direct protectant one using a foliar spray.

Tomate plants with two expanded leaves (cv. First in the
Field) are sprayed with the test compound at a dosage of 600
ppm as described under (a). After drying, the plants are kept
for 24 hours in a glasshouse at 20°C and 40% relative
humidity. The upper surfaces of the leaves are then
inoculated with an aqueocus suspension containing 2 x 105
zoosporangia/ml. The inoculated plants are kept for 24 hours
at 18°C in a high humidity cabinet and then for 5 days in a
growth chamber at 15°C and 80% relative humidity with 14 hours
light/day. ?hé assessment 1s based on the percentage of
diseased leaf area compared with that on control leavas.

Activity against tomato early blight (Alternaria solani; AS)

The test is a direct prophylactic one using a foliar spray.
Tomato seedlings (ev Outdeoor Girl), at the stage at which the
second leaf is expanded, are sprayed with the test compound at
a dosage of 600ppm as described under {a). After drying, the
plants are kept for 24 hours in a glasshouse at 20°C and 40%

relative humidity followed by inoculation of the leaf upper
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surfaces with an aguecus suspension ¢f A, solani conidia
containing 1 x 104 conidia/ml, After & days in a high
hunidity cabinet at 21°C, disease is assessed based on the
percentage of leaf surface area covered by lesions when
compared with contrel plants.

Direct prstectant activity against broad bean grey mould

{Botrytis cinerea;_BCB)

The test is a direct protectant one using a foliar spray.
Broad bean planté {ev The Sutton) with two leaf pairs are
sprayed with the test coméound at a dosage of 600 ppm as
described under (a). After drying, the plants are kept for 24
hours in a glasshouse at 20°C and 40% relative humidity. The
upper surface of the leaves are then inoculated with en
aqueous suspension containing 1L x 106 conidia/ml. Plants are
kept for &4 dajs at 22°C in a high humidity cabinet. The
assessment is:based on the percentage of diseased leaf area
compared with ‘that on centrxel leaves. _

Activity against barley powdery mildew (Erysiphe graminis
f.sp. hoerdei: EG)

The test is a direct therapeutic one using a foliar spray.

Leaves of barley seedlings (cv Colden Promise) at the single
leaf stage are inoculated by dusting with mildew conidia and
kept in the glasshouse at 18°C and 40% relative humidicy for
24 hours. Plants are then sprayed with the test compound at a
desage of 600 ppm as described under (a}. After drying,
plants are returned to the glasshouse at 18°C and 40% relative
humidity for up to 7 days. Assessment 1s based on the
percentage of leaf area covered by sporulation compared with
that on leaves of control plants.

Activity against rice leaf blast (Pyricularia oryzae; PO)

The test is a direet therapeutic one using a foliar spray.
The leaves of rice seedlings at the stage of the second leaf
beginning to bend {cv Aichiaishi) are incculated with an
aqueous suspensiocn containing 105 spores/ml. The Iimcculated

plants are kept for 24 hours at 18°C in a high humidity
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cabinet and then sprayed with the test compound at a dosage of

600 ppm as described under (a). Treated plants are kept for

8-9 days in the glasshouse at 22°C and 30% relative humidity.

Assessment is based on the density of necrotic leslions when

compared with eontrel plants.

Activity agsinst wheat eyespot in-vitro

{Pseudocercosporella herpotrichoides; PHI)

the fungus causing wheat eyespot. The test compound is

dissolved or suspended in acetone and 1s added inte 4 ml

aligquots of half strength Poetate Dextrose Broth dispensed in

25-compartment petrl dishes teo give & final comcentration of

10 ppm test compound and 0.825% acetone. The fungal inoculum

consists of mycelial fragments of P. herpotricheides grown in

half strength Potato Dextrose Breth in shaken flasks and added

te the broth te provide 5 = 10é myceliel fragments/ml broth.
Petri dishes are incubated at 20°C for 10 days until the

essessment of mycelial growth.

Activity agzainst Rhizoctenia in-vitre (Rhizoctonia solani: N

RS1)

The test measures the in-vitro activity of compounds against

Rhizoctonia solani that causes stem and root rots. The test

compound 1s dissclved or suspended in acetone and added imto

4ml aliguots of half strength Potato Dextrose Broth dispensed

in 25-compartment petri dishes to give a f£inal concentration

of 10 ppm cempound and 0.825% acetone. The fungal incculum

consists of mycelial fragments of R. sql%gg grown inm half

strength Potate Dextrose Broth in shaken culture £flasks and

added to the broth to provide 3 x 1®!{b fragments/uml broth.

Petri dishes are incubated at 20°C for 10 days until the

assessment of mycelial growth.

Activity egalust apple scab in-vitro (Venturis inaecqualis:

vii)

This test measures the im-vitro activity of compounds against

Venturia inaequalis that causes apple scab.

The test compound
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is dissolved or suspended in acetone and added into 4al

aliquots of half strength Potato Dextrose Broth dispensed in

25-conpartment petri dishes to give a final concentration of

10ppm compound and 0.825% acetone. The fungal incculum

consists of mycelial fragments and spores of V. imaequalis

grown on malt agar and added to the broth to provide 5 x IQA
Petri dishes are incubated at 20°C for

propagules/ml broth.

10 days until the assessment of mycelial growth.

The extent of disease control in all the above tests is

expressed as a rating compared with either am untreated contrel or

a diluent-sprayed-control, according to the criteria:-

The results of these tests are set out in Table V below:-

0 = less than 50% disease control
1 = 50-80% disease control

2 = greater than 80% disease control

TABLE V

'Example

Ne-.

VA

Fungicidal Activity

PIP  AS

BC3B EG PO BHI RSI

Vil

43
89
20
92
93
94
85
96
97
98
99

(=)
N

leced

"

9k
1%
1%
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TABLE V {continued)

Exemple Fungicidal Activity
No. PVA PIP AS BCB EG BO

PHI  RSI  VII

100 2
101
102
106
167
108
109

N N N A

NN RN NN

(ST s
L8]

*

1

signifies dosage of test compound = 30 ppm
3 ] L] 1] L) = 3 PPR

T
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CLAIMS

(1)

in which

Rl represents an optionally substituted alkyl, alkenyl,
alkynyl, alkadienyl, cyecloalkyl, bicycloalkyl or heterocyclyl
group;

Rz represents a hydrogen atom or an alkyl group; or

Rl and Rz together with the iﬁt@rjacent nitrogen atom
represent &n optionally substituted heterocyclic ring;

R3 represents an optionally substituted aryl group; and

R& represents a hydrogen or hdlogen atom or a group =NR§R6'
where Rs represents a hydrogen atom or am amino, alkyl, cycloalkyl

or biecycleoalkyl group and Rﬁ represents a hydrogen atom or an alkyl

Eroup.
2. A compound according to elaim 1 in which Rl represents a Cl~12
alkyl, 8206 alkenyl, 02—6 alkynyl, Ca-xz alkadienyl, CS-S

eyelealkyl or C&=8 bicycloalkyl group or a 3- to 6é-membered
heterceyelic ring, each group or ring being opticnally substituted
by one or more substituents selected from halegen atoms, nitrd,
eyaro, hydrexyl, GL=4 alkyl, 61»4 haloalkyl, Cl-& alkoxy, 6104
haloalkoxy, aminec, Cl-& alkylamino, di-cl“& alkylamino, formyl,
alkoxycarbonyl, carbexyl, phenyl, cl_é haloalkylphenyl,

1.4

di°cl=4 alkoxyphenyl, furyl and diha10»83_6 eyclealkyl groups or,

in the case where Rl represents a CS-S cycloalkyl group or a 3- to
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6-membered heterceyeclic xing, opticnally ortho-fused with a benzene
ring. -

3. A compound according to claim 1 or claim 2 in whieh Rz
represents a hydrogen atom of & Cl 4 alkyl group.

4, A compound according to any one of the preceding claims in

- whieh R3 represents a phenyl or naphthyl group, esach group being

optionally substituted by one or more substituents selected from
halegen atoms, nitre, cyamo, hydroxyl, 01_12 alkyl, Clolz

haloalkyl, C
di-Cy 4
phenexy and benzyloxy groups.

1-12 alkoxy, 61«12 haloalkcxy, amino, Glu& alkylamine,

glkylanine, formyl, Cl_& alkoxycarbonyl, carbexyl, phenyl,

5. A compound according te any one of the préceéimg clainms in
which R@ represents a hydrogen or halogen atom or a group uNRSRG
where R5 represents a hydrogen atom or an amino, 61,4 alkyl, 63«6
eycloalkyl or 64 8 bicycleoalkyl group and R6 represents & hydrogen
atom or a Cl 4 alkyl group.

6. A compound according to any ome of the preceding claims in
which Rl represents a methyl, ethyl, prepyl, heptyl, dodecyl,
benzyl, dichlorocyclopropylmethyl, furylmethyl,
trifluercmethylphenethyl; dimethoxyphenethyl, pentenyl, propyayl,
dimethylectadienyl, cyclopropyl, cyclopentyi, hydroxycyclopentyl,
trimethyleyclopentyl, cyclohexyl, trimethylcyclohexyl, cyeclosetyl,
indanyl, bieyclcheptyl, dichlorcaziridinyl, pyrrolidimyl,

morphciinyl or benzothiazolyl group; Rz represents a aydrogen atom,
1

"methyl or ethyl group; or R™ and Rz together with the interjacent

nitrogen Ztom represent a phenylpiperidyl group;.R3 represonts a
phenyl, flusrophenyl, chlorephenyl, bromephenyl,
chl@raeflu@r@phenyi. methylphenyl, propylphenyl,
triflucromethylphenyl, methoxyphenyl, ethoxyphenyl,
dimethoxyphenyl, trimethoxyphenyl, trifluoromethoxyphenyl,
biphenylyl, phenoxyphenyl, benzyloxyphenyl or naphthyl group; amd
Rﬁ represents a hydrogen, fluorine, chlorine, bromine or icdine
atom or an amino, methylemine, dimethylamine, hydraéin@,

eyclopentylamine or bicycleheptylamine group.
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7. A process for the preperation of a compound of formuls I as
defined in any one of the preceding claims which comprises

{a) reacting a compound of the general formula

(1X)

in whiech R3 is as defined in any one of the preceding claims and
Hal represents a chlorine or bromine atom, with a compound of the
general formula

HNRIRZ {IIT)

in which Rl and Rz'are &s defired in any one of the preceding
claims, to produce & compound of formula I im which RA represents a
chlorine or bromine atom;
{b) if desired, reactiﬁg the compound of formula I formed in (a) .,
with & fluorimating agent to produce a compound of formula I in
which R% represents a fluorine atom:
{e} 1if desired, reazcting the compound of formula I formed in (a)
with a reducing'agent to produce a compound of formula I in which
R% represents a hydrogen atom;
{d) if desired, reacting the compound of formula I formed in (a)
with a cémpound of the gemeral formula

BRR® ()
in which RS and Ré are as defined in any one of the preceding
claims, to produce a compound ¢f formula I in which R& represents a
group =NR5R6; and |
(e} 4if desired, reacting a compound of formula I formed In (d} in
which RS and R6 both represent a hydrogern atom with diicdomethane
in the presence of a diazotising agent to produce a2 compound of

. . 4 c s
formula I in which R  represents an iodine atem.
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8. A funglicidal composition which comprises a carrier and, as
active ingredient, a compound of formula I as defined in any one of
elaims 1 to €.

9. A method of combating fungus at a locus which comprises

treating the loecus with & compound of formula I as defined im any.

.one of claims 1 to 6 or with a composition as defimed im claim 8.

10. The use as a fungicide of a compound of formula I as defined

in any one of claims 1 to 6 or a composition as defined in elaim 8.
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