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1 DIHALOTRIAZCLCPYRIM DI NE DERI VATI VES Thi s invention relates to certain
di hal ocri azol opyri m di ne derivatives, sone of which are novel, processes
for their preparation, conpositions containing such conpounds and their use
as fungicides. Chemical Abstracts (1964), 61:2941g discloses the '
preparation of 5,7-dichloro-6-nethyl-1, 2, -4ltTi azol o [1,5- a) pyrimdine by
heating 5, 7-di hydroxy- 6-nmeth - triazolo [ rimdine with

| -1,2
phosphorus oxychl ori de for HY T%fA&PL?PJPFTIDIﬂEVMVAWE re is no

indi cation that either of these conpounds exhibits biological activity.

Applicant's co-pen ur o I I cation no. 92204097 EP— : 550113) :
di scl oses corrpoundgﬁ‘dg ’I(EV “gg fgf t'1‘ec’$r?f’ulcﬁrta'[q r?ﬁ?‘a%ﬁtmzsi."?[ 5?’? §present s
an optional ly dsebititivesed sanylofgeivich ared n¥velndpiodessés feprgsdént a chlorine
atom or both repr 0 i th ation
of certain fun Q ‘e%e Poga?tl éqﬁ‘?éée’zo %%3?#1% glﬁﬁgq aél va ﬁ/ngs&greﬁﬂ
~general formul aS[ ﬁ'ms]lcwﬁs\ml ch [err] represents an optionally substituted
al kyl, al kenyl, al kigaylecarth kadi-goding cmrﬂoe@&&%i;pufaasm a8l lashkofde7. 7

het erocyclyl 1 group: [err] represents a gln atom or an al kyl group:
or [err] and [ &FFlass§ectarerunds AL tHhs 5‘?&%\‘}&“(%1’1‘? %itrogen atom represent an

: N
e . . (a)
s y

N

in which R3 represents an optionally substituted aryl group and X
and Y both represent a chlorine atom or both represent a bromine
atom, as intermediates in the preparation of certain fungicidally

10 active triazolopyrimidine derivatives of the general formula

(B)

in which_R1 represents an optionally substituted alkyl, alkenyl,
alkynyl, alkadienyl, cycloalkyl, bicycloalkyl or heterocyclyl
group; R~ represents a hydrogen_atom or an alkyl group; or R1 and
_R2 together with the interjaceﬁt“nitrogsn atom represent an

15 optionally substituted heterocyclic fingf'R3 is as defined above,
and RA represents a hydrogen or halogen atom or a group -NRSR6
where R5 represents a hydrogen atom or an amino, alkyl, cycloalkyl

or bicycloalkyl group and R6 represents a hydrogen atom or an alkyl
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s .3 .
- la - oﬁfiqnally substituted heterocyclic ring; [err] is as defined above
5 6 and R represents a hydrogen or hal ogen atomor a group [err] where
[err] represents a hydrogen atom or an am no al kyl cycl oal kyl or
bi cycl oal kyl group and [err] represents a hydrogen atom or an al kyl 2
group. However, there is no indication in_tyiss document that the conpounds
of fornmula A thensel ves possess any fungicidal activity. It has now been
di scovered that 8482l aomowmdse afs ﬁ&rﬁaiéht/ioﬂrldx ER{d dbéunfent t it B el
dlhalotrlazolopyrlmdlnefgr t|ve i bit fungicid actlvt |nthe|r
own i ght . AccorIPRES o dormiberd (BRRITIIPE ROSSETH FEY HBefiioHt dRFiNLcy.
fungi ci dal conposit |Imhuh|rmh mnpdiaeseadcehau certaid, ccmpoml ve florgukdiaent ,

a conpound of t g r r tionally
substi t ut edsbr aangllcﬁl ‘g&% fxi&ﬁ?&@ij fo ‘Iﬁh{dhc irhlﬂk r‘?ri g?r %}8')%9/ group,
or an optional | yexbiin Ffﬂvﬁiééld%klé%’a’liklylin ﬁh‘iﬁlr oy yL8H%+ or heterocyclyl

group, and Hal reprq&%@&&@ £ ttﬁalﬁﬁeneﬂvnoeme wr:aa%mrerpﬂooméw adt om
When the conpounds in the co ntain a

osi tion this |nvent
cycl oal kyl gr oufungifidalfsp %‘éf"i‘l ‘&FB‘i‘n“S“?’bisSs al§arr eﬁr é‘i“gr 8B|13F Ve o 6,
carbon atons. Aﬁ;gaéqajengrwpoﬁﬁwnheﬁ e gyheral famblayl group. A
~heterocyclyl group may be any saturated

al

al

N

in which R represents an optionally substituted branched or

10 straight-chain alkyl or alkoxy group, or an optionally substituted
cycloalkyl, aryl, aryloxy or heterocyclyl group, and Hal represents
& fluorine, chlorine, bromine or iodine atom.

When the compounds in the compositions of this invention
contain a cycloalkyl group, this may contain from 3 to 8,

15 preferably 3 to 6, carbon atoms. An aryl group may be any aromatic
hydrocarbon group, especially a phenyl or naphthyl group. A
heterocyclyl group may be any saturated or unsaturated ring system
containing at least one heteroatom, 3- to 6- membered rings being

o preferred and 5- and 6-membéred rings being especially preferred.

20 Nitrogen-, oxygen- or sulphur-containing rings, such as pyridinyl,
pyrimidinyl, pyrrolidinyl, furyl, pyranyl, morpholinyl and thienyl,
are particularly preferred.

When any of the foregoing substituents are designated as being
optionally substituted, the substituent groups which are optionally

25 present may be any one or more of those customarily employed in the
developmenﬁ of pesticidal compounds and/or the modification of such
compounds to influence their structure/activity, persistence,
penetration or other property. Specific examples of such

substituents include, for example, halogen atoms, nitro, cyano,

heet Has Been Ref‘laced
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or unsaturated 3+ to 6- menbered ring system containing at |east one

het eroatom selected fromN, 0 or S, 5- and 6-nenbered rings being
especially preferred. Rings such as pyridinyl 20 pyrimdinyl,
pyrrolidinyl, furyl, pyranyl,-norpholinyl and thienyl, are particularly
preferred. Wien any of the foregoing substiliuents are designated as being
optionally substituted, the substituent groups which are optionally 25
present may be ahyocyamate, epamatof hyiwewylcualkylarhadlpabiydl calédxy.n t he

devel opment  of 9?%‘!‘1%91?' PAPOYE APEH 04141 aRdbL! | &2hyon of such
conpounds to influence their structure/activity, pefsisterce, penetration
or other proper tapkoxypaEkenydy rarbexitnt alkangyhy PX’@@'&“&‘E oftylspirday by ano,

3 thi OCy?Eat o, &laflmd_ lph.hlwdr, Chatlo sxfodhléMilrl. bﬁm&ﬂcl aneyllkﬂm, isl;rfﬂn9|§1] koxy,

am no, al kykam n i a am no, , for . oxycar bon

oyt 8 v BReasass KSRl AR Py T, Pttt Smpeliy iyt ane

car banoyl . al kylegolekikybhespécially cyoheproryl, geoupsl. dypiéaddyylOofy.

het er ocycl yl , eiggg%@?wt u.% I‘,‘3 E.?éj“ ¥p| oal kyl, especially cyclopropyl,
-3 subs S

groups. Typically, tue may be..present. Wien any of the
f oregoi ng subst i t uerifhenr & ef dibesferesetng spheSitpents (XAPTeFaNGp on APREAARY be
| i near or branchadangd pG OfHi3i ay!Be Iinear 0? YranchéELhad Y VeonBaid up, and

o hant 2P (L 3at1a  BrafitaBl YT eo 0wl ae1ally LR R08, Wb REeR 1O S
When any of the foregoing substituents represents or contains an
( aryl or cycloalkyl moiety, the aryl or cycloalkyl moiety may itself
. be substituted by one or more halogen atoms, nitro, cyano, alkyl,
haloalkyl, alkoxy or haloalkoxy groups. In the case of cycloalkyl
15 and heterocyclyl groups, optional substituents also include groups
which together 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 cycloalkyl or heterocyclyl group.
20 It is preferred that R represents a C, ,, alkyl, C, ,, alkoxy,
C3_ 3 cycloalkyl, phenyl, phenoxy or naphthyl group or a 3- to
6~membered heterocyclic ring, each group or ring being optionally
subsituted by one or more substituents selected from halogen atoms,
1_4,a1ky1. Cl_a haloalkyl, C
; 25 Ci.4 haloalkoxy, amino, Cy.4 alkylamino, di-C

~ -

nitro, cyano, hydroxyl, C alkoxy,

1.4

1-4 alkylamino,
formyl, Cl_ 4 alkoxycarbonyl, carboxyl, halosulphonyl, phenyl,
phenoxy, -benzyl and benzyloxy groups or, in the case where R
represents a 03_8 cycloalkyl group or a 3- to 6-membered
heterocyclic ring, optionally ortho-fused with a benzene ring.

30 More preferably, R represents a Cl_ 6 alkyl, 01_6 alkoxy,
C3-8 cycloalkyl, phenyl, phenoxy or naphthyl group or a 3- to
6-membered heterocyclic ring, each group or ring being optionally
substituted by one or more substituents selected from halogen

1-4 281 €y

35 halosulphonyl, phenyl, phenoxy and benzyloxy groups.

atoms, C haloalkyl, Cl_ & alkoxy, Cl_ 4 haloalkoxy,
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IS i

aryl’ or cycl.oal kyl moiety, the aryl or cycloalkyl noiety may itself be
substituted by one or nore hal ogen atons, nitro, cyano, alkyl, hal oal kyl,
al koxy or hal oal koxy groups. In the case of cycloal kyl 15 and
het er ocycl yl groups, optional substituents also include a benzene *ring
fused to two adj acent carbon atons. In ot.hgr- words, a benzene ring nmay be
optionally fused with the cycl oal kyl or heterocyclyl group. 20 I t
is preferred that Rargrtécdatby @rérerkadadubyg:ouﬁleﬂZoab&mdy oﬂifosmula 1
cycl oal kyl, phepyl n (o}

{Y 'tha Ya"Keh ﬁ P@éem%ﬁ O b O)alal rz Jbst relc :?8'1

heterocycllc ring, each group rin g ed by one
or nore substi twlpbeigél.ef:]t"emﬁe@ﬁih&hm K}msbfqmp eylgyano, hydroxyl .

Cl-4 al kyl, CI- éié%%?@dh%ﬁh Qﬁhﬂcoeilb’&&yhemﬁ mecgf;-]:ﬁ\eh io%lrk api no. Cl-4

| Kyl am | | 14
ﬁal )c/)sﬁppﬂgnyl ‘fﬂﬁ?ﬁ? )%hg‘?%gghylﬁﬁ %l'rcféf % p§e%}°r"3'?t|‘g"tyﬁe case

where R represemﬁxgptﬁiws cqméﬂa:b:ywenglptmedioxgpﬂenyuo &mﬂhﬂty@ﬁenyl,

Vor e pr of er abl y-e b1 sa8 Bt n ] SR oo Bnd Mol 0, oy
phenyl , phenoxypkﬁnomhl,«l bgnzyloxypheny B fl@o:@phmﬁ echMesophemoyyl i c ring,
cach S10UD O Ly BplaiinpP il ihsR? il ag Ve S JRUR SHAB AL Lo
hal oal kox;},o 35 “Prﬁa?'%féu?p‘fmﬂ‘f/’r“e Bﬁéﬁ?*‘m‘*pﬁé%xy and benzyl oxy groups. This
IS the replacenent shstho®aifcimaking a 2odpobAblidn as defined above is also

[ provided which comprises bringing a compound of formula I as

defined above into association with at least one carrier. Such a
composition may contain a single compound or a mixture of several
15 compounds of the present invention.
A composition according'to the invention preferably contains
from 0.5 to 95% by weight of active ingredient.
A carrier in a composition according to the invention is any
material with which the active ingredient is formulated to
20 facilitate application to the. locus to be treated, which may for
example be a plant, seed or soil, or to facilitate storage,
transport or handling. A carrier may be a solid or a liquid,
including a material which is normally gaseous but which has been
compressed to form a liquid, and any of the carriers normally used

i 25 in formulating fungicidal compositions may be used.

Suitable solid carriers include natural and synthetic clays
and silicates, for example natural silicas such as diatomaceous
earths; magnesium silicates, for example tales; magnesium aluminium
silicates, for example attapulgites and vermiculites; aluminium

30

gsilicates, for example kaolinites, montmorillonites and micas;
calcium carbonate; calcium sulphate; ammonium sulphate; synthetic
hydrated silicon oxides and synthetic calcium or aluminium
silicates; elements, for example carbon and sulphur; natural and
synthetic resins, for example coumarone resins, polyvinyl chloride,
35 and styrene polymers and copolymers; solid polychlorophenols;



{ 'k
-4- ‘A partigularly preferred sub-group of conmpounds of fornula | is that
which R represents propyl, butyl, ethoxy, cyclopentyl, cyclohexyl,
fl uorophenyl, chl orophenyl, bronophenyl, dichl orophenyl,
chl or of | uor ophenyl , net hyl phenyl, propyl phenyl, 5 but yl phenyl ,
di met hyl phenyl, trifluoronethyl phenyl, nethexyphenyl, ethoxyphenyl,

in

di met hoxyphenyl , di et hoxyphenyl, trinmethoxyphenyl, trifluoronmethoxyphenyl,

chl or osul phony| phieayén; b&:ﬁﬂb&‘nf&zylexalﬂﬂewﬁmnphraﬁeﬁmhomhemrlnated

f | uor ophenoxy, | or aphenoxy X di n | or
t hi enyl group; R’ q1 Ha vi©s: 2“r"'gesro 2%’%%‘%@%% B P%te Oaﬁi;go%ﬁérpﬁ%%mpé’

met hod of maki ng a cindyekle |lémxiaﬂscmipnednawpew@ral slsohelaui ex enprmmle

conprises bri ngii@@g?o&%ﬂi?%d gBfcol o7 Mdtéhes, afordetdnped RReMs,! Bidhyl ethyl
associ atlonj with at l'east. gqne carrjer. Such_a conposition ma contain a

singl e conpound k§tone nMeFkfle Lsgbusyl dekpne gnd °Y86?ﬂf6‘ﬁﬁ‘€f§'ofﬂleﬁé' freuatic
invention. A comosiilipRaciichydbioegrichst hEori xaplé mnﬁéxef etﬂh:leye @@at ai ns

fromO0.5 to 95% %ﬁve-nghgréﬁe"g%a\é?&ng?réﬁq' gp%t"ﬁh\"/\h r| er ra[ 'il\lé_l%npom tion

according to t h& ron is an e ac
is fornul ated t emip@ral ofiksi Ichl-mi@amhyémcnmr@o fdreexdmbelsmurbmbe treated,

whi ch may for ha&%@ﬂ&l‘%@i@e Pbéfin ot6illy PéneSQﬁd trfEhlBPoJ:ﬂQﬁé |t fhfuel 916798,

transport 1 n carrier m be a solid or l'iquid, including a

i ngr edi ent

material which |d§fﬁ%?°rﬁ§| Haujds argso fHitahleras been conpressed to forma

liquid, and any of tﬂ'lﬁxgiaiddleéﬁnﬁaﬁimhh Yaﬂéseﬂze35formulitef10£ﬂm Icaiﬂs@erted
fungi ci dal conpqsitions n&yateg sed %{ fssats)wese%%xll Cc?{luLeJ% cel udéar

ndtural and synt ofi CTEPRYEER
as di at omaceous before application. 'l‘he presence of small amounts of a carrier

which is a surface-active agent facilitates this process of

15 dilution. Thus preferably at least one carrier in a composition
accordiﬁg to the invention is a surface-active agent. For example
the composition may contain at least two carriers, at least one of
vwhich is a surface-active agent.

A surface-active agent may be an emulsifying agent, a

20 dispersing agent or a wetting agent; it may be nonionic or ionic.

Examples of suitable surface-active agents include the sodium or

calcium salts of polyacrylic acids and lignin sulphonic acids; the

condensation products of fatty acids or aliphatic amines or amides
: containing at least 12 carbon atoms in the molecule with ethylene

25 oxide and/or propylene oxide; fatty acid esters of glycerol,

-sorbitol, sucrose or pentaerythritol; condensates of these with

ethylene oxide and/or propylene oxide; condensation products of

fatty alcohol or alkyl phenols, for example p-octylphenol or
p-octylcresol, with ethylene oxide and/or propylene oxide;

30 sulphates or sulphonates of these condensation products; alkali or
alkaline earth metal salts, preferably sodium salts, of sulphuric
or sulphonic acid esters containing at least 10 carbon atoms in the
molecule, for example sodium lauryl sulphate, sodium secondary
alkyl sulphates, sodium salts of sulphonated castor oil, and sodium

35 alkylaryl sulphonates such as dodecylbenzene sulphonate; and

exa Ie Hatursa i MFas such



: ;
eart hs; nagne5|un15|llcates for exanple tal es; magnesi um al um ni um
S|I|cates for exanpl e attapul gites and vern1cuI|tes al um ni um 30
silicates, for exanple kaolinites, nmontnorillonites and m cas; cal ci um
carbonate; cal ci um sul phat e; annnniunlsulphate; synthetic hydrated silicon
oxi des and synthetic calciumor alumniumsilicates; elements, for exanple
carbon and sulphur nat ural and synthetié esins, for exanple counmarone

resins, oLyl iyl bk dinyBhe px o8 ¥E06u00 WIPL5300: GRPEL VTR S

solid polychlorop enol s or ex eeswax, -
paraffin wax, amveprhner prigeed i ner al waxes and solid fert| lisers, for

exanpl e super phOSDhﬁIeesomp%uuﬁmseot Bl gweaﬂdneﬁ&y ifoe | dxd@pr@ber; al cohol s,
for exanple is npl e, acet one, met hyl

ro noI and ol s; ketones, for
bohyt P Lo traerae A Ve EtabIR AemET sty S Rby ARBHOnE! ey &

aromati c oF ar admufpbbfiablé \cdhoarmracas,, eﬁdrsiemnph@daSMenemmkumwamd
xyl ene; petrol eurPOL %Ct |‘9er$ab{eor I 3P, & E(‘kiﬁ c%ﬁ d 5Ioi gptmgn"p%rfal oils;
e car rac bride,

chl ori nat ed hycf'r ocarbons
per chl or oet hyl caes e dngrediiend randt h%mély M%F%énoﬁddieim to ioflfdrimert| | qui ds

are often suitahh@ieFUBCIcH Jabs Qom%ksir@naga{teamteﬂezfeomas@a@fi ?0fos
transported in a concentrat ed_ f orm whi I S subse%&ﬁg as Bd| | ut ed by the
t

user before appl io€atabiliserfe) ;ﬂnéé%eéh‘iﬁ addinipes, fnerrants |°€r whi ch
i s a surfa@e- acdtii¢Rersgerbustacate usisldyt firsupitedess a0buskS concentiatet i on.

Thus pref erabl v, gl 'eaiin{l’l %Enf{ub”coacﬁgﬁ}ési WePaAGC R MR Iule® Lhe

i nvention is a sur ce-ac
without a dispersant, and may be diluted in the field with further

k solid carrier to give a composition usually containing %-10% w of
active ingredient. Granules are usually prepared to have a size
15 between 10 and 100 BS mesh (1.676 - 0.152 mm), and may be
manufactured by agglomeration or impregnation techniques.
Generally, granules will contain %-75% w active ingredient and
0-10% w of additives.éuch as stabilisers, surfactants, slow release
" modifiers and binding agents. The so-called "dry flowable powders”
20 consist of relatively small granules having a relatively high
concentration of active ingredient. Emulsifiable concentrates
usually contain, in addition to a solvent and, when necessary,
co-solvent, 1-50% w/v active ingredient, 2-20% w/v emulsifiers and
.0-20% w/ﬁ of other additives .such as stabilisers, penetrants and
i 25 corrosion inhibitors. Suspeﬁsion 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 agents such as
‘protective colloids and thixotropic agents, 0-10% w of other
30 additives such as defoamers, corrosion inhibitors, stabilisers,
penetrants and stickers, and water or an organic liquid in which
the active ingredient is substantially insoluble; certain organic
solids or inorganic salts may be present dissolved in the
formulation to assist in preventing sedimentation or as anti-freeze

35 agents for water.



t he econposition may contain at |east two carriers, at |east one of which is
a surface-active agent. A surface-active agent may be an enul si fying agent,
a 20 di spersing agent or a wetting agent; it rmay be nonionic or ionic.
Exanpl es of suitable surface-active agents include the sodiumor cal cium
salts of polyacrylic acids and lignin sulphonic acids; the condensation
products of fatty acids or aliphatic am nes or am des containing at | east

12 carbon atoms in f {Iplcﬁsyéﬁsmﬁ; fanstémllsmsziifor ex4&hpild Ecompeé Diofs Opy| ene
oxide; fatty acid esfers o ycero sora ‘%5‘?%’ sucrose or entaer¥t hritol;
r

- condensat es’ of Q%é@%ffﬁ‘é’?gwgeﬁe"e&ﬁ‘ﬂ]@ % P BORERET % ggcording
condensati on pregduré erﬁ)fanéia’ht‘yi.ml eaewl airsoaliey witiianthes scépe 0§xta‘1qz)l e

p octyl phenol eé‘vo Oé‘iﬁyph eso‘!leisd \34%“3 hestdh gr\%egflg‘g SN 0f n R 9P g@edg,'xl de;

sul phat na hese C nsati on pro ucts; alkali or
aI kal i ne egrt h ogt-dh-wdkt stypps eindruedyl haveodi ehﬁc#alwomissmlﬁllfaru c or
sul phoni ¢ aci d g3l@LSerfe@Nt @i Ni ng at |l east 10 carbon atons in the nol ecul e,
for exanple sodiumTauryl sul hat e, SOdI um econdarlxégalk sul hates

sodi um sal ts of sul FrMoSaERRsitien of the invenfiien, gy, Alag contain ether
sul phonat es sucihgreafianec yidrcarsmpte Sithph%ﬂﬁ@mdambssessiﬁg tpnnbyqistael of

et hyl ene oxi de f‘%%ggf‘ﬁ@lé%ﬁr imr%cgéal]_ypg erg ésde and propyl ene oxide. The

conposi tions of e ‘be formul ated as wettable
powders, d&fsts, gr anﬂlpasr-itsdlautﬁmﬂeestSin enbmistsf theperatdee oft Fa es,

enul si ons, sus pﬁﬂﬁ: Qgi*ﬁoggﬁ%@togsdﬁngompounds of this invention is the use
of a carrier which will provide a slow release of the fungicidal
compounds into the environment of the plant which is to be
protected. Such slow-release formulations could, for example, be
15 .i.nserted in the soil adjacent to the roots of a vine plant, or
could include an adhesive component enabling them to be applied
directly to the stem of a vine plant.
Certain of the compounds of formula I as defined above are
novel. Accordingly, the invention also provides a compound of the
20 general formula I as previously defined with the proviso that, when
R represents an optionally substituted aryl group, then both groups
Hal do not represent a chlorine atom or both groups Hal do not
represent a bromine atom.
The present invention further provides a process for the
25 preparation of a compound of i-formula I as defined above which
comprises ’

(a) reacting a compound of the general formula

H

(I1)

N\

OH
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aer'osol s.- Wettabl e powders usually contain 25, 50 or 75%w of active

i ngredi ent 'and usually contain in addition to solid inert carrier, 3-10%w
.of a dispersing agent and, where necessary, 0-10% w of stabiliser(s) and/or
ot her additives such as penetrants or 10 stickers. Dusts are usually
formul ated as a dust concentrate having agsi.mlar conposition to that of a
wettabl e powder but w thout a dispersant, and may be diluted in the field
with further s@hiwhiGRIKiier as Gle@ined abaveypasht s ehlosinaking oortiraminatgngerr] w

of active ingredient. xanules are usual - e | 1
between 10 and38%Rf 58 Wé’?ﬁc?f g?gvoynﬁ_o?ﬁé’%%?&g%ﬁ%%hg@ng U !,é%‘t%ﬁrgd by
aggl oner ati on ehlewimeegnbirpminet atdmi ques. Cenerally, granules wll contain

[err] w acti ved,algrﬁdhgg}treap&e?a ?%eoto@whaio\fefoﬂm E$osdedDid (8§ S,
surfactants, sl’ow rel ease noditiers and binding agents. _ The so-c¢alled "dry
f1 owabl e Powdewmith 2o fluoripating agAnt, &9 REPMGeya SomPPURY) %Lff’ég‘ﬁﬁagﬁ\"g a

rel atively hi gQnEapaaNt Fepreoéntafl a Fubrine e darmant . Emul sifiable

concentrates usuall ontai.n, in addition to - xgqie \
co-sol vent, 1- 555‘/0 vﬁyfvgﬁ%iﬁe\‘}e ﬁeﬁﬁFéﬁ {é}}ﬁ conRoyy /o°\/\%/;)\%¥§%f?lﬁlg?er S grr'nggg-e;goa/: g
w v of other asdihiNHgssus ithes withbiiipdamethanscfitharpreserre 262  corrosion
i nhi bi tors. Sl&ig%lﬁ's%%%%?ﬁgv\@lgr ?{o%ﬁcéraec&ﬁdéah& Yo £C BSERAYA A gn SAhidS 4O Obtain

a stabl e, non-sedinenti bl e product "and usually contain 10-75% w
active i ntf} edi deest ®ns-Haoreprasentss gariodine 248Mt s, 0. 1- 10% w of suspendi ng

ST ST, 2o 7L G S Akl 101 ol el shsttins o o e
penetrants and as ePLYERt s, dséﬂ’fﬁgfr/%t g?lv(gptsa?fn%f §nﬁ'{i° %‘(ﬁ%ggtl'y%&?\ﬁ‘%ljgh%ﬂl: active
ingredient is subktandiciloronethahebl sltegvativehy orgasrcess gifi the or i norganic
-salts may be prc?\igpit.na@lﬁé %lrvgponﬁﬂaéitag agent may serve as a solvent. Suitable
15 chlorinating agents include phosphorus oxychloride, phosphorus
trichloride and phosphorus pentachloride. Suitable brominating
agents .include fhosphorus oxybromide, phosphorus tribromide and
phosphorus pentabromide. The reaction is suitably carried out a
temperature in the range from 0°C to the reflux temperature of the
20 reaction mixture, the preferred reaction temperature being from
20°C to the reflux temperature of the reaction mixture.

The process of step (b) is conveniently carried out in the
presence of a solvent. Suitable solvents include sulpholane,
dimethylformamide or a nﬁ_xturp of acetonitrile and a crown ether.

25 If sulpholane or dimethylformamide is used as solvent, it is
advantageous to use toluene as a co-solvent to aid dehydration of
the fluorinating agent. The reaction is suitably carried out at a
temperature in the range from room temperature (about 15°C) to the
reflux temperature of the reaction mixture, the preferred reaction

30 temperature being from 40°C to the reflux temperature of the
reaction mixture. Suitable fluorinating agents include alkali
metal fluorides, especially potassium fluoride, antimony
pentafluoride and diethylaminosulphur trifluoride.

The reaction with NH3 in the process of step (c) is

35 conveniently carried out in the presence of a solvent. Suitable



forfud atidn to assist in preventing sedimentation or as anti-freeze 35
agents for water. -7- Aqucous dispersions and enul sions, -for exanple
conpositions obtained by diluting a wettabl e powder or a concentrate
according to the invention with water, also lie within the scope of the

I nvention. The said emul sions may be of the water-in-oil or of the
oil-in-water type, and may have a thick 'n#yonnai se' |ike consistency. The
conposition of the invention nag al so contain other ingredients, for

exanmpl e ot her c&APWRTAsinGdeda e5herg  havah; 85 diipxaneysdtathy! piheprafdungi ci dal
properties. O pattdhgdtdburam! GabSdenhted Bjidbeatbrs)esubil aé id18hDdrcmB€Ehane,

tecti tivi f th d t hi ' ti ' th f
Carrier which wEP SPBRAIELE SPOMPel ARecT et 1P iefeb Bai o Bo AL ARb<Y nt o
t he environment aotesipeeapiranin whe alangs firom (29°0r o ebe akflEudiempexnsure| efase
formul ations coy, ’refaQEio%Xmge. Rfie! fogbifd fdadtdbn SQ e%@%&g#offo e

roots of a vine 8' ant, or could 1 nclude an adhesive conponent enabling them
to be applied dPPecitrythepreflaxstempesature, ofishp|tedcticepisfyreof tthds also

conpounds of foppaterrbd ahatfheNfehcRDoy Asaécrried But HE ¢Ré (riegbice bifca
I nvention also provid

dof i med wi Ch-thB=E} GRS GEeFARBLY | oF HEAS Y B AEEnTE RrsbBPF YRRy y The
substituted aryldiggaziping hgentbosdd gnosep B mely beoany epkylksester ofhl ori ne
atom or bofg gr Q¥B%us acid, isopentyl nitrite being especially preferred. If an
alkyl ester of nitrous acid is used, this may also serve as a
i co-solvent with the diiodomethane. This reaction is suitably
' carried out at a temperature from 60°C to 120°C, the preferred
reaction temperature being from 70°C to 110°C. Both stages in the
15 process of step.(c) may be performed in one pot.

Compounds of formula II can be prepared by reacting
3-amino-1,2,4-triazole with an appropriate malonic acid ester under
alkaline conditions according to the method of Y. Makisumi, Chem.

. Pharm. Bull, 9, 801, (1961).
20 The invention still further provides the use as a fungicide of
a compound of the general formula 1 as defined above or a
 composition as defined above, and a method for combating fungus at
-a locus, which comprises treating the locus, which may be for
example plants subject to or‘subjected to fungal attack, seeds of
25 such plants or the medium in which such plants are growing or are
to be grown, with such a compound or composition.

The present invention is of wide applicability in the
protection of crop plants against fungal attack. Typical crops
which may be protected include vines, grain crops such as wheat and

30 barley, apples and tomatoes. The duration of protection is
normally dependent on the individual compound selected, and also a
variety of external factors, such as climate, whose impact is
normally mitigated by the use of a suitable formulation.

The invention is further illustrated by the following

35 examples:



Hal* do not represent a bronmine atom and (ii) when R represents a nethyl

group, then’ bot h groups Hal do not represent a chlorine atom The present
i nvention further provides a process for the preparation of a conpound of
formula | as defined above which conprises (a) reacting a conpound of the

general formula [err] -8- in which Ris_as defined above, with a
chlorinating or brom nating agent to produ?: ‘a conpound of formula | in

whi ch Hal represe 3 chlorine or bromne atom (b) if desired, reacting

t he conpound of—’ﬁﬁg?iﬁﬂ-l-a formed in (a) 5 W|th a quorlnatlng agent to
produce a conp@negdars 1537 1diichl oo lorophenyd 2g459xdior i ne at om
and (c) if desqéqoﬁgag’%%,nimecormound of forrrul al formed in (a) with
NH3 and t hen ane_In the presence of a diazotising agent to
produce a conpoiRrd-ehlorgphanyl; Hal=Ql)-\, 4t 10 | east one Hal represents

a][\ i odi Ine sa: omS Thespr-maﬁda:oai a&t(epclat(la)ropmysyb)elcam-methzom[‘h.ﬁal-he presence
of a sol ven ui table sol vyent I a [ [ h as
di chl or onet hane®?, l\f“?‘g"ﬁaﬁ \;elgyso 028 m)?cgsasn%ogg(i‘rr% I’P%Pgér/p?lna 3396(}?1“%&'& '
br omi nat i ng agaratrenn;pceﬁeamb the ressbtingnsuspSnsiombvas refluxed cﬂ?Fo? iheyE$ ng
agents include SNSRI OIS BRO e 11106 e 1R B

phosphorus pent ac or| tabl e brom nati ngL
resulting clear solution and the resulting viscous oil was

10 dissolved in 50 ml of dichloromethane. To decompose traces of
phosphorus oxychloride in the dichloromethane solution 50 ml of ice
{ water were added carefully. The organic layer was then separated,
dried with sodium sulphate and the solvent distilled off in vacuo
to give 6.62 g, 5,7-dichloro-6-(2-chlorophenyl)-1,2,4- '
15 triazolo-[1,5a]pyrimidine as yellowish crystals, m.pt. 153°C.
Yield: 85% of theoretical.
Example 2
Preparation of 5,7-dibromo-6-(2-chlorophenyl)-1,2,4-
" triazolo[l,5a]jpyrimidine
20 (R=2-chlorophenyl; Hal=Br).
5,7-Dihydroxy-6-(2-chlorophenyl)-1,2,4-triazolo[1,5a] -
pyrimidine (15 g, 0.057 mol) was added in small portioms- at a

temperature of about 100°C to molten phosphorus oxybromide (excess,
40 g). After a vigorous initial reaction, a clear highly viscous
25 0il resulted which was left at 120°C for an additional 2 hours.
The mixture was cooled to room temperature and the resulting
"glass" was added portionwise to a mixture of water and
dichloromethane. The organic layer was separated, dried with
sodium sulphate and the solvent distilled off in vacuo to give
30 19.93 g, 5,7-dibromo-6-(2-chlorophenyl)-1,2,4-triazolo[1,5a]-
pyrimidine as yellowish crystals, m.pt. 212°C.
Yield: 90% of theoretical.
Examples 3 to 52

By processes similar to those described in Example 1 above,

35 further compounds according to the invention were prepared as
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[err] to the reflux tenperature of the reaction mixture. It is also
preferred t'hat the reaction is carried out in the presence of a base and,
preferably, an excess of NH3 nay serve as the base. The diazotising agent
used in step (c) may be any al kyl ester of 10 nitrous acid, isopentyl
nitrite being especially preferred. |[If an alkyl ester of nitrous acid is
used, this may al so serve as a co-solvent Mith the diiodonmethane. This
reaction is suitably carried out at rature fromJ[err] to [err], the
preferred reaction tenperature beiné&EL§§P§8WWTdSo [err]. Both stages in
the 15 process of step (c) may be perforned in one pot. Conpounds of
formula Il can pe epared by geacting 3-am no-1, -triazole y an
TSE: R 4t e

appropriate nal acid ester under al kaline con I ons accordi to the
met hod of Y. Maki®uni, Chem Pharm Bull, 9, 801, (1961). 20 (°C The
invention still further provides the use as a fungicide of a conpound of

the general formula I as deTlneg bove or a conpos%ilon as defti,ned above,
and a nethod for #onbati ngt‘P‘Lﬁ‘?g Y*at a | ocus, which conprises treating the
| ocus, which nmay e for exejEne3pflants subject to ®r subjected 430 fungal
attack, seeds of suc la r medi um i@ which such ants are
growi ng or are to Dbe grom?'lgﬁsf @agh pg@'??g'rrpound or conpositi onll.%The
present invention2?s of wi aeClypphendhbility in the protection ofl6@rop plants
agai nst fungal atjgck. Typsc@l préfgts Whi ch nay be srotected incl2gde vines,
grain crops such as wheat and 50 barhey, appl es,and tomatoes. . The
duration of prot ettionis ﬁo‘f'ﬁﬁﬂj& B’é"ﬁ@ dent on the individual sl@érrpound
%elected, and al sg2 a vari etyclopeseyiler nal factors, such as clinets®, whose

i'mpact is normally,mtigated ll%e:;yqe use of a suitable formul ajdBe9

éyc
34 2-F phenyl Br- 195
35. 2.4-012 phenyl Ccl 160
36 4-C(CH3)3 phenyl " 147
37 2-C1,6-F phenyl " : 115
38 : 4-OCH3~pheny1; " . 138
39 2-CF3 phenyl ‘ - 128
40 4-Br phenyl ' Br - 228-230
41 2-C1,6-F phenyl " 170
42 : 4-CF3 phenyl " 246
43 3-F phenyl " 254

) 44 2-CF3 phenyl : " : 192

{ 45 2-F phenoxy cl 145

| 46 . 2-CH3 phenoxy - 152
47 : 2-Cl phenoxy " 178-182 .
48 2,6-(CH,),, phenoxy . 144-146
49 : 3-CH3 phenoxy " 135-137
50 ethoxy " - " 102-105
51 isopropyl " 135-137

52 isobut-3-yl ." 120-122



The ‘i nhventlon is further illustrated by the follow ng 35 exanples -
10 - Exanpl € 1 Preparation of 5,7-dichloro-6-(2-chlorophenyl)-1,2,4-tri-
azol o[ 1, 5-a] pyri midi ne (R-2-chl orophenyl; Hal - C) 5

5, 7- D hydr oxy- 6- (2-chl or ophenyl ) -1, 2, 4- trlazolo[1,5a]- pyrimdine (6.2 g,
0.026 nmol) and 30 m of phosphorus oxychLOEQQe were m xed and the resulting
suspension was refluxed for 3 hours. The excess phosphorus oxychloride was

distilled off f%%gg%ﬁ%r esulting clear solution and the resulting viscous
oil was 10 in 50 m of dichloronmethane. To deconpose traces

of phosphorus oxychfhs fueeicideh@chivity ot ferreynes of| the dAversion vaf ice

wat er wer e addeghvedtffatkd by Iba\soagamgcﬁmye{ngm/a@sctshen separ ated, dried

wi th sodi um sul at ndt o oI en dIStI| eq ofJo uo to give 6. 62 g,
5, 7-di chl or o- 6- a] pyrimdine as
yel | owi sh ®ryst aI S, MrvicicngQVABS% of theoreti cal Exampl e 2
Preparation of 5,7-dibr QHP t@sézfscglﬁtgpp%xﬁpo}ufané one using a foliar

triazol o[ 1, 5]pyr|n1d|ne 20 (R - 2-chl or opheny Hal - Br

5, 7- Di hydr oxy- 6- ( 2- 8#¥agr op%nmerlswface rqfakwef Pfsaljmlepwen?bﬁm fems g,

0. 057 nol ) was addeCabeinét®auviioh) Qe frocdlated by spraying with an aqueous

suspension containing 2.5 x 104 zoosporangia/ml two days prior

10 to treatment with the test compound. The inoculated plants
are kept for 24 hours in a high humidity compartment, then 24
hours at glasshouse ambient temperature and humidity.

Infected leaves are sprayed on their lower surfaces with a
solution of active material in 1:1 water/acetone containing

15 0.04% "TWEEN 20" (Trade Mark; a polyoxyethylene sorbitan ester
surfactant). Plants are treated using an automated sprayline
with an atomising nozzle. The concentration of the compound
is 1000 ppm, and the spray volume is 700 1/ha. After
spraying, the plants are returned to normal glasshouse

20 conditions for 96 hours and are then transferred to the high
humidity cabinet .for 24 hours to induce sporulation, prior to
assessment. Assessment is based on the percentage of the leaf
area covéred by sporulation compared with that on control

leaves.

’

( 25 (b) Direct protectant activity against tomato late blight
{(Phytophthora infestans: PIP) .

The test is a direct protectant one using a foliar spray.
The upper leaf surfaces of tomato plants with two expanded
leaves (cv. First in the field) are sprayed with the test
30 compound at a dosage of 1000 ppm using a sprayer as described
under (a). After a subsequent period of 24 hours under normal
glasshouse conditions, the upper surfaces of the leaves are
inoculated by spraying with an aqueous suspension containing 2
X 105 zoospores/ml. The inoculated plants are kept for 24
35 hours in a high humidity cabinet and 5 days under growth



terrperature of about [err] to nolten phosphorus oxybrom de (excess, 40 g).
After a vigorous initial reaction, a clear highly viscous 25 oi |
resulted which was left at [err] for an additional 2 hours. The nmixture was
cooled to roomtenperature and the resulting "gl ass" was added porti onw se
to a mxture of water and dichl oronet hane. ,The organi c | ayer was separ at ed,

dried with sodi um sul phate and the sol vent 1‘éli'sti |led off in vacuo to give

30 19.93 g, 5, 7; hi P

pyri m dine as yell owﬁ"ﬁggig&g?gfi%ng %9 g?ﬁ'&m%lé §a£éd ?/Z #‘%[ %eg@enttfﬁ%ll
Exanples 3 to 52 By°§r4§éé%9§é51%ﬁfnﬂ°a’r c?‘epatfﬁés"éthe@tﬂrtl PR FORRr X ARPYaS - 1
above, 35 Y NBfree® MRVEBEEanR CEY1GE Y afPidstCvindV @okhiyORi WREE Prepared as
detailed in Tab e | “helow. Tn IFll s, ta @the conmpounds are 1 dentified by
reference to fornul &322 VAL 4 R

Hal 5 M pt No. The test is a direct protectant one using a foliar spray.

[err] 3 [ er e RBGEY Ism:face of leaves of f@fl% vine plam"f ﬁfc:l73§?)l?'lenyf

[err] phenyl
" 143 §auvignon) afq;rsp}'axﬂqeﬂgqh the test compound at a dosage of 234

7h | [err] pheﬂodo ppm using an aﬁgomated sprayline as deéL@Qbéﬁ under (a)[err]
Egzny and after a subsequent period of 24 hourL xPnd%r normal

10

glasshouse conditions the lower surfaces of the leaves are
inoculated by spraying with an aqueous suspension containing
f“ 2.5x 104 zoosporangia/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

15 to high humidity. Assessment is based on the percentage of

leaf area covered by sporulation compared with that on control
leaves.

(d) Activity against tomato early blight (Alternaria solani; AS)

This test measures the contact prophylactic activity of
20 test compounds applied as a foliar spray. Tomate seedlings
(cv Outdoor Girl) are grown to the stage at which the second
true leaf is expanded. The plants are treated using an
automated sprayline as described under (a). Test compounds
are applied as solutions or suspensions in a mixture of
{_; 25 acetone and water (50:56 v/v) containing 0.04% surfactant
. ("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 10
spores/ml. For 4 days after inoculation plants are kept moist
30 in a humidity compartment at 21°C. Disease is assessed & days
after inoculation, based on the percentage of leaf surface

area covered by lesions.
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10 " napht h- 2-yl 192 11 4-F

phenyl 206 12 [err] phenyl

. 160 13 4- bi phenyl yl "

170 14 [err] phenyl " 185 15 [err]
phenyl " 170 16 - 15 - 2- F phenyl

" ' 173 17 [err] phenyl "

227 18 @)Br anuenvﬂ:rotectant activity agairdst broad bean greyladild9

4- Br phenyl Botrytis cinerea: BCB 190 20 [err] phenyl

" anDrph&us£§§—————-—-‘rer%] phenyl "

150 22 3-Br phefih¢ test is a direct protectant one using a fobinrogpray.
napht h-1-yl 63'1‘1-§e5 upper surfaces of leaves of 2¥8adbean plants k&¥ fthe phenyl
205 - 12 - TABLES‘F“PBE)rﬂ“dﬁ’#%Y&Migh t:l-Pé test cogpound at a dosage of 1000
Hal M pppi\asing an automated sprayline as described under (a). 24
[err] 26 t ?

t hi en- 3-yl hﬁ&ﬂ:s ayller spraying the leaves afgoinggulated with ar11§ e%henyl
" 180syspension contiaipning éﬂeﬂgypidia/ml For 4 days a ter

160 30 [errinddd@B¥ion plants are kept moist in a humidity compsitilent at

10 21°C. Disease is assessed 4 days after inoculation, based on
the percentage of leaf surface area covered by lesions.
(f) Activity against wheat leafspot (Leptosphaeria nodorum; IN.)

The test is a direct therapeutic one, using a foliar
spray. Leaves of wheat plants (cv Norman), at the single leaf
15 stage, are inoculated by spraying with an aqueous suspension
containing 1 x 1()6 spores/ml. The inoculated plants are kept
for 24 hours in a high humidity compartment prior to
treatment. The plants are sprayed with a solution of the test
~ compound at a dosage of 1000 ppm using an #utomated sprayline
20 as described under (a). - After drying, the plants are kept for
" 6-8 days at 22°C and moderate humidity, followed by
assessment. Assessment is based on the density of lesions per
leaf compared with that on leaves of control plants.

(g) Activity against wheat brown rust (Puccinia recondita; PR)

i 25 ' The test is a direct protectant one using a foliar spray.

Wheat seedlings (cv Avalon) are grown to the 1l-1)s leaf stage.
The plants are then sprayed with the test compound at a dosage
of 1000 ppm using an automated sprayline as described under
(a). Test compounds are applied as solutions or suspensions
30 in a mixture of acetone and water (50:50 v/v) containing 0.04%
.surfactant ("TWEEN 20" - Trade Mark). 18-24 hours after
.treatment, the seedlings are inoculated by spraying the plants
from all sides with an aqueous spore suspension containing
about 105 spores/ml. For 18 hours after inoculation, the

35 plants are kept in high humidity conditions at a temperature



‘

31 "+ " '[err] phenyl " 185 32

cycl opentyl 150 33 cycl ohexyl
205-209 34 2- F phenyl Br 195 35
[err] phenyl ’ d 160 36 _ [err] phenyl
147 37 2- Cl1, 6- F phenyl - 16 - 115 38
[err] phenyl 138 39 [err] phenyl
! 12808 @0-22°C. TherBafqzirengte plants are kept in ambBent

]2;3' 12120 41 %fi{}slxo&%e@w\ditions, that is, in moderate relatxvi %umi,git:y

3_ F phenyl and at a temperature of 20°C. Thpodisegse is assessed 10 daymy|
192 2fcer 1nocu1at:i%n|:019ktﬁg%éis of the percentage otC’cll%ez péll.%nt

145 46 [err] phenagx g
[err] pheno%<y covered by sporulating pust:ulei_-ﬁgmg_wdllgith that °“['3?er]
phenoxy control plants. 144-146 49 [err]  phenoxy
" 135-,13
102-105 51 o) %ﬁ%’%@%ﬁsﬂm bAOIY poudery wildew (rysiphe 150 140 5,
i sobut - 3-yl graminis £.sp. hordei; EG) 120-122 -13- Exanpl e 53 The
fungl cidal activity of egene4eds afdideeci thépifduilc Was, using a foliar

10 spray. Lleaves of barley seedlings, (cv. Golden Promise) are

inoculated by dusting with mildew conidia one day prior to
treatment with the test compound. The inoculated plants are
‘kept overnight ét. glasshouse ambient temperature and humidity
prior to treatment. The plants are sprayed with the test
15 compound at a dosage of 1000 ppm using an automated sprayline
as descfibéd undér (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
_ percéntage of leaf area covered by sporulation compared with
20 that on leaves of control plants.
(1) Activitx against rice leaf blast (Pyricularia oryzae; PO)

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 aqueous suspension

25 containing 105 spores/ml 20-24 hours prior to treatment with

e~

the test compound. The inoculated plants are kept overnight
in high humiditjr and then allowed to dry before spraying with
the test compound at a dosage of 1000 ppm using an automated
sprayline as described under (a). After treatment the plants
30 are kept in a rice compartment at 25-30°C and high humidity.
Assessments are made 4-5 days after treatment and are based on
the density of necrotic lesions per leaf when compared with

control plants.
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i nvestigated by means of the following tests. (a) Antisporulant activity
agai nst vine downy m | dew 5 (Plasnmopara viticola; PVA) The test is
a direct antisporulant one using a foliar spray. The | ower surface of

| eaves of whole vine plants (cv Cabernet Sauvi gnon) are inocul ated by
spraying with an aqueous suspension containing 2.5 x [err] zoosporangia/n

two days prior 10 to treatnent i th the test conpound. The
i nocul ated pl an{ are Qr 24 hours i ght hum dity conpartnent,
then 24 hours a LA e e R ees i€ afre- humi dity. | nfected

| eaves are sprayed ¢hse pes ) 2h ution of active
material in 1:1 vvater/a lsNEheal Qs QA% " 0"
(Trade Mark; a pol yoxye?ﬁgf)gﬁgeg%tragﬁ%an&esén i acu 1% ﬁ“ﬁtﬁé\h%re
treated using an au!‘&#ﬁlsédt@pfmn‘é’“ﬁfh‘& waﬁaratemmtmg %zs'rss cqippound

concentratison of thescqigslved 615 shSEERIBP NIn 26Etohd anIPLH)added UiRo i 45 mi00
1/ ha. After sprayin ned house

t h I t t 0
conditions for 96 hgyrqémgﬁg?tgﬂ%&t %‘réﬁe“rﬁ%é oFaFe éﬂxfgs%ﬁ%}'a il ?9
cabi net for 24 hour 25{cmmba:thneet:wruldashm,torgﬂveratﬁina]smssmauo%sséssrrent
I's based on the perF@r}@q,ggoﬁgﬁéygnhez':\f“ag,:%l@ogé)veggg, B¥mpa Chélle2 L ON conpar ed

with that on contro rotect'ant activity against

tomato late blight &meRulaped Wb & ﬁf%ﬂmtepmi)lsﬂfeaswﬂnypsliamdv#@et
prot ectantllne usi Ngrgin faota Qay SOV ulthbBE PP ekfotirishs fdrees mlcé@rs&ao

lants with two expanded ave C In the field) are s th
the test 30 PRt s Z‘E% Yor, 32 A8 S s AT ARG, BPartiahs
de(sc'ri bed growth

(k) Activity against Fusarium in-vitro (Fusarium culmorum; FSI)

This test measures the in vitro activity of compounds
15 against a species of Fusarium that causes stem and root rots.
The test compound is dissolved or suspended in acetone and
added to molten half strength Potato Dextrose Agar to give a
final concentration of 50ppm compound and 2.5% acetone. After
agar has set, plates are inoculated with 6mm diameter plugs of
20 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.
The extent of disease control in all the above tests is
expressed as a rating compared with either an untreated

25 control or a diluent-sp;ayed-control, according to the

o

criteria:-
0 = less than 50% disease control
1 = about 50-80% disease control
2 = greater than 80% disease control
30 The results of these tests are set out in Table II below:-
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under “(a). ‘After a subsequent period of 24 hours under normal gl asshouse
conditions, the upper surfaces of the | eaves are inocul ated by spraying

wi th an aqueous suspension containing 2 5 x 10 zoospores/nm . The inocul at ed
pl ants are kept for 24 35 hours in a high humdity cabinet and 5
days under growth 14 chanber conditions;gThe assessnent is based on the
percent age of diseased |eaf area conpared wth that on control |eaves. (c)
Direct protectant activity agai nst vineragewmyr nm | dew (Pl asnmopara viticol a:
PVP) The test is a direct protectant one using a foliar spray. The | ower
surface of | eaves—e+—whoele—rre—prants—ev—Caberret—Satvtgron—are—sprayed
with the test @Gxapplnd at a dosage of 1(Rdgipideldcnivity aut omat ed sprayline
as described undgy (apyaangypft gpa qubsqguentypeppod @f 24 hopys upder
normal 10 gl asshouse conditions the | ower surfaces of the |eaves
are inocul ated hy . spraying with an aquegus suspension containing.4 2.5 x 10
zoosporangi a/ M. fhe inocuhated plantys are kept f@r 24 hours in a hgagh

hum dity cabinet, 5 days under rlormal gl aisshouse ondi tions an&st he
returned for a fufther 24 hourstis 1 to high humdity. sesSnent is
based on the percentage of - 2 2 | e@f area cavered by spozul at2 on
conpared with that, on control |eavesy 1 2 2 2
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Example 54
The fungicidal activity of compounds of the invention was

investigated by means of the following tests.



(d) Act|V|ty against tomato early blight (Alternaria solani; AS) This test
nmeasures the contact prophylactic activity of 20 test conpounds
applied as a foliar spray. Tomato seedlings (cv Qutdoor Grl) are grown to
the stage at which the second true |leaf is expanded. The plants are treated
using an automated sprayline as described pynder (a). Test conmpounds are
applied as solutions or suspensions in a mxture of 25 acet one and

wat er (50:56 Vv/) Cﬂﬁ&%&u@ﬂn@a@é‘l@ﬁfqiﬁ%@@%iﬁé ?@n&@&ew Trade Mark).

One day after treat € See |ngs ocurated by spraying the | eaf
upper surfaces wt Ian| coni dia containing 10
spores/m . For 4 days aftiectesthag Ud a&rém: ﬁhﬁﬂip&nﬂl’aﬁtkaﬁi uﬁm§h Béliar in
a humdity corrpartnent at TL ry ease._li assessef QQ fter

i nocul ation, based ¥f*¥nhe *p ceﬁfaé‘é 37 PEPAET PR LS BRATSVEFY by
lesions. 5 - 15 - f(ab)ern{u swigppu.eevmimeilm&cp highi.nere dnocullasedn grey

moul d (Botrytis ci rﬁrcﬁ rﬁg Cesﬁ-‘us?a‘éﬁiidnsc&x&%ﬁfgt 5P¥ Ql04CLSHbof 1%119 g

foliar spray. The u | eaves of_ broad bean pl ants
Sutton) are spraye F?P"t“ﬁé‘ﬁdegi"tfén%mp%t of Zobowrs af zlloﬁol‘bpﬁﬂ'ﬁ&ﬂ ng an
aut omat ed sprayl i nehmdd@eeabi‘uad WHART £dra2s hébrdiQur 8 QfakshousRr ayizngct he

coni di ai . For 4 o o eePerediRARt 8 prtite o L8R A fekeato 14, o
huni di ty d8npart nenthede lower surfaces with a solution of the test compound in
1:1 water/acetone containing 0.04% "TWEEN 20" (Trade Mark; a
polyoxyethylene sorbitan ester surfactant). Plants are
( sprayed using a track sprayer equipped with 2 air-atomising
. nozzles. The concentration of the compound is 600 ppm and the
15 spray volume is 750 1/ha. After drying, 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 sporulation. Assessment is
based on the percentage of the leaf area covered by
20 sporulation compared with that on control leaves.
(b) Direct protectant activity against tomato late blight
{(Phytophthora infestans; PIP)

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

Tomato plants with two expanded leaves (cv. First in the
25 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 aqueous Suspension containing 2 x 105
30 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. The assessment is based on the percentage of

diseased leaf area compared with that on control leaves.



10 ° ‘[err].. Disease is assessed 4 days after inocul ation, based on
t he percent age of leaf surface area covered by lesions. (f) Activity

agai nst wheat | eafspot (Leptosphaeria nodorum LN.) The test is a direct

t herapeutic one, using a foliar spray. Leaves of wheat plants (cv Norman),
at the single leaf 15 stage, are 4 12ocul ated by spraying with an
aqueous suspension containing 1 x [err] spores/m. The inocul ated plants
are kept for 24(d)ounstivite dpaditsthgometiot yarignbhbiighoe(#] texriagia tsolauicads$ent .
The plants are sprayed spl yt f e} osage of
1000 ppm usi ng an autorr\lg%'sg:egcrlaJ |#\%l§8 prtbgﬁyl&%%icg gn%lrf? ed'rE?Jl?\i gr (a).
After drying, the pbpr¥ays a?@akemeeﬂb#nss 6oV Qyedogr ‘Pé‘llH agnehersERgeate

hunmi dity, followed tmc%.saﬁ&sgzemd 1@@&&8&@%«1&& ha&egrmdtmhdamstayc of

| esi ons perg | eaf co red with rc} ﬁqaves of co re gtf 5;92
Activity aga| nst whé °b‘F‘6vﬁf p a%?’d’ PP mr%scé‘ﬁfﬁ ¢ r!R? a er

The test is a directryping ectieaplareseanes kapgr ot A4 hourspha)m gldsshéusecad! | ngs
(cv Avalon) are gro [ e rayed
with the test corrpozﬁcft' %PB %Jog%h]cﬂ'?e%%g%%g %’IEE?%&SL n%gﬁ‘t?%%é{me%@ ?{r;ayl i ne
as described under Qesf upper seefrﬁseamhaﬂe aaWWSeePsasn%ienmﬁ dassoiani

suspensi ons 30 conidid @oﬂMﬁw e1 of 16t eboRie12R1. Wat€ir wilzéomvévai gh

cont ai ni ng 4 0. 04% sur f act ant aﬁe Trade Mar ks)F hours after
treat nent, % he seedPPRFLEY ¢ r'lﬂ?fcfrF §» AEsepsae i ﬁ%edpP%ﬁ?fis‘"f 8% al |
sides wt h an aqueopsrcamtage difsSpafsswifaconiraa iavgrabbytlebiomsponeas/ M . For
18 hours after inoculat .23 wittn o:;éml plam:s.pl ants are kept in high humdity

cqndltlons at a ter °°enrlpaat

(4) Direct protectant activity against broad bean grey mould

(Botrytis cinerea; BCB)

15 The test is a direct protectaﬁt one using a foliar spray.
Broad bean plants (cv The Sutton) with two leaf pairs 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 408 relative humidity. The

20 upper surface of the leaves are then inoculated with an
aqueous suspension containing 1 x 106 conidia/ml. Plants are
kept for 4 days at 22°C in a high humidity cabinet. The
assessment is based on the percentage of diseased leaf area
compared with that on coptrol leaves.

25 (e) Activity against wheat leafspot (Leptosphaeria nodorum; LN)

The test is a direct therapeutic one using a foliar

P

spray. Wheat seedlings (cv Norman), at the single leaf stage,

are inoculated with an aqueous suspension containing 1.5 x 106
conidia/ml. The inoculated plants are kept for 24 hours at

30 20°C in a high humidity cabinet, followed by spraying with the
test compound as described under (a). After drying, the
plants are kept for 6-8 days in the glasshouse at 22°C and 70%
relative humidity. Assessment is based on the density of
lesions per leaf compared with that on leaves of control

35 plants.



- 16 - of [err]. Thereafter, the plants are kept in anbient glasshouse
conditions, that is, in noderate relative humdity and at a tenperature of
[err]. The disease is assessed 10 days after inoculation on the basis of
t he percentage of the plant 5 covered by sporul ati ng pustul es
conpared with that on the control plants. 4ijh). Activity against barley
powdery m | dew (Erysi phe gramnis f.sp. hordei; EG The test is a direct
t herapeutic OnQ,f)USAgvikyf ahdimst Lfheat eyespotSRhayitroLeaves of barl ey

n

e

seedlings, (cv. GolY Pr o se e | noc ed. by dusting with m | dew
coni di a one day pri ocsrtomperelia herpo ’Fr%ilgg%%s—y‘mggfp)ound. The i nocul at ed
pl ants are kept over ni gftisatesy seasuwres chanin ghtra eapbrigy urfe campbundsi dity
prior to treatnent. PRl RnBtE SR %EGhelt &vdsBSe I EFhe 12 d
aeglgﬁs 158% ppgr{'us?i n ﬁ‘gn (fut ogr?a B ¢ ViThe Beraas

conpound at5 a dosag ted spr a%/l | ne as descri bed
under (a). “After dris Aissodrehs syspepdad,ipaserene, apdhfapddnadninta 4@k r] and
nge(rjat e hﬁm' dity fariqu&stf ef. h?ﬂ%i:reﬁgﬂﬂ wﬁid obye:&&seslsm‘eat AibpEReantnt | ﬁ
ased on the perce e of leaf area,covere spor.ul.ation conpared. wit
% Chat on Tsomeesponfied «bRER & sfYy PRGBS T U

| eaf bl ast (PyriculHr ppm drest xoppi@id Figk Ot 8258 acetandi r Jbe fumgahpeatwlomone
using a foliar spr beanes1 i & SEeedEipog %\e ﬁg%@; bwn j@bout
30 seedli Qs per pgt%%nsg;r}% sp?nggedgvm t#‘ggﬁ ague S S 3 S%S‘m @
cont ai ni ng 10 sporhadfnstrepetiv PasatiosDesiirese Bgoth dat hakenflagks and added

to the broth to provide 5 x 10 mycelial fragments/ml broth.
(- Petri dishes are incubated at 20°C for 10 days until the

assessment of mycelial growth.

(g) Activity against Rhizoctonia in-vitro (Rhizoctonia solani:

15 RSI)

The test measures the in-vitro activity of compounds

against Rhizoctonia solani that causes stem and root rots.

The test compound is dissolved or suspended in acetone and
added -into 4ml aliquoﬁs of half strength Potato Dextrose Broth
20 dispensed in 25-compartment petri dishes to give.a final
concentration of 10 ppm compound and 0.825% acetone. The
fungal inoculum consists of mycelial fragments of R. solani
grown in half strength Potato Dextrose Broth in shaken culture
flasks and added to the broth to provide 5 x 104 fragments/ml
(' 25 broth. Petri dishes aré incﬁbated at 20°C for 10 days until
the assessment of mycelial growth.
(h) Activity against apple scab in-vitro (Venturia inaéqualis;

VII)

This test measures the in-vitro activity of compounds

30 against Venturia inaequalis that causes apple scab. The test
compound is dissolved or suspended in acetone and added into
4ml aliquots of half strength Potato Dextrose Broth dispensed
in 25-compartment petri dishes to give a final concentration
of 10ppm compound and 0.825% acetone. The fungal inoculum

35

consists of mycelial fragments and spores of V. inaequalis




the' test” conpound. The inocul ated plants are kept overnight in high

hum dity and then allowed to dry before spraying with the test conpound at
a dosage of 1000 ppm using an autonated sprayline as described under (a).
After treatnment the plants 30 are kept in a rice conpartnent at
[err] and high hum dity. Assessnents are-n®e 4-5 days after treatnent and
are based on the density of necrotic |esions per |eaf when conpared with
control plants. groid on ma)t Agar \antlyadsgdi tes thevborath dpepyryide i & 19 o
(Pseudocer cospor el | okl%a%w.f%gbéfs; p&idl) aibhbs dr@SindBatAY @ 4d*@ kS Vitro
activity of conpounds®agal nst the fungus causi ng wheat eyespot. The test
conmpound 5 }0s days; sprid ghe rasspssrenb f myceddal BreYEhd is added into 4

m aliquots of hal fyet bffucho Al 36 43eDeotitic6F EnBalk theli speaswdtsnis

25- conpartygrent petri dishes to give a fjnal, concentration of. 50

conpound ahd 2.=3PFeRsefof @ E&TR c%‘fﬂ?éf‘f‘ln‘!ﬁfh ieggﬁ'?fogﬁluaﬂt«gﬁa'\:/ﬁdt ﬁ°%§r§inn?ﬁ

di anmeter plug of dapwentrymalyed+aohakaln 4€cording to ther opiterid:-day ol d culture

of P. herpotrichoides. Pl C rr] for 12 days until the
p Sr'b \"}%ﬁé c?&? §XQ $RRLEH Bheddl! '] y

assessnent of myceli al ctirvity agalnst Fusariumin-vitro
(Fusarium cul norum FSI } THPs8Q%cdisepsasiEZok he in vitro activity of

conpounds 15 agi NgestetPOrdrcs09 a1 baisar botitrbbat causes stem and
100t TOtS g The 1St COMRRME of chese s’ afl oBUSRR" IR Trablle Y11 BLfGW31

_ TABLE III
(. -
Example PVA PIP . AS BCB IN PHI RSI VII

No. '
27 2 1 2% 2%
28 ' 2 2 2 2% 2% 2%
29 1 ' 1 2 2k - 2% 2%
30 2 -2 2% 2% 2%
31 _ 1 2 2% 2% 2%
32 2 2 1 2% 2% 2%
33 2 2 2 2% 2% 2%
34 2 2 2 1 2

; 35 2 : 1 2 1 2

36 1 2 2 2
37 1 2 2
38 2 1 2
39 2 2 2
40 2 2 2 1 2

2 1 2 2

* gsignifies dosage of test compound = 30 ppm



a . ¥

added to nolten half strength Potato Dextrose Agar to give a final
concentration of 50ppm conpound and 2.5% acetone. After agar has set,

pl ates are inoculated with 6mm di anmeter plugs of 20 agar and
nyceliumtaken froma 7 day old culture of Fusariumsp.. Plates are

I ncubated at [err] for 5 days and radial grmgwh fromthe plug is neasured.
The extent of disease control in all the above tests is expressed as a
rating conpar edExdniplle 3% her an untreated 25 control or a

di | uent - Spraye‘jn%cer&i@augﬁc%%‘jggg ;i&l&gs to?eco%.r-q;&;afs' & ach vakfaus than 50%
di sease control T han 80%

di sease contr ol piropathogenic[fungsul ts of these tests are set out in Table

Il bel ow: - - 18 mpd ﬁbﬁﬁi&immﬁ)iuon Concentration) -values weFé'ng' ci dal
Activity Nq,. PVA BCB LN PHI FSI 1
deCezmined by serial gli.lut:ion tests using 48 2e141 mxcrotitre 1

2 plaktes. The dilution 3f the Zest compounds in the nutkient 2 2
2 g solzutign a%d7the distributi_o? to the wellijirere c]érriedlout bgza 2 9
2 TECAN RSP 5000 roBotic sample processdr. 2 10
2 The compounds were dilutdd to the following concentrations:
10 100,50, 25, 12.5, 6.25, 3.13, 1.56, 0.78, 0.39, 0.20, 0.10 and
0.05 pg/ml.
( For preparation of the nutrient solution, V8 juice (Trade

NRENR R

2

Mark) was neutralised with calcium carbonate and centrifuged. The
supernafant was diluted with distilled water (1:5) to the final
15 concentration.

The fungi (Alternaria solanj._, Botrytis cinerea,

Pseudocercosporella herpotrichoides, Micronectriella nivalis,

Gaeumannomyces graminis) were a;lded into the wells as a droplet of

spore suspension. The microtitre plates were then incubated at
20 20°C for 6-8 days. The M_Ic-vaiue, which was defined to be the

lowest concentration in the dilution series without mycelial

growth, was determined by visu:al inspection of the plates.

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

’

(.
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v

11 2 2 2 2 2 12

2 2 2 113

2 2 14 . 2 1
15 2 1 2 1 116 2 2

1 2 2 17 . 24 - 2 2 2

2 2 18 2 2 2 2

2 19 2 2 TABLE IV 2 2 20

2 2 2 121 2
2 2 2 23 2 2
1 1 24 2 MIC-valye (ppm) 2 2
25 1 1 1 pseudocer- o 1 26 o

1 2 1 2 2 Exang{e 54 The fungicidal activity
of compounds of the invention was i nvestPERATE Dy medHET8T t he FA5MPBWI ng
tests. - 19 Bx.( a)Alkeinaxpar uBatitytdst | hetpotafiai NSt \rekerikhlay dbnydesy

(Plasmopara vi ygeeol a: B The cledlen’ o AnbldedCl ant! SAOLHLAN ofeial o

foliar spray. € | ower surface aves of vine pl

Caber net Sauvi gMmOT—appProXITECE Y ST g —are T ocutatred— W tr—amagueous

suspension contgining 5 x 104 zoosporangi gg 1y . 1.56 3.13
3 6.25 0.78 0.20
6 >100.0
; 9 12.5 0.78 0.10
C 11 3.13 0.39 0.20
13 ' . >100.0 6.25 0.39
14 25.0 6.25 0.78
17 25.0 12.5 0.78
19 12.5 6.25 0.10
26 6.25 0.78 0.39
29 12.5 6.25 1.56
31 . 12.5 3.13 0.78
35 , 6.25 0.39 0.39
36 3.13 0.39 0.78
41 50.0 25.0
. 42 >100.0 >100.0
( 43 >100.0 >100.0 -
~ 44 >100.0 >100.0
Example 56

Determination of the Minimum Inhibitory Concentration of Test
Compounds in the Serial Dilution Test with Phytopathogenic Fungi

Alternaria solani, Botrytis cinerea, Rhizoctonia solani

5 The serial dilution test was carried out using Microtiter
plates with 24 or 48 wells per plate. The test compounds were used

as a 1000 ug/ml aqueous stock suspension containing 20% acetone



The inocul ated pl.ants are kept for 24 hours at [err] in a high humidity
cabinet, then for 24 hours in a glasshouse at [err] and 40% rel ative
hum dity. Infected | eaves are sprayed on 10 their | ower surfaces
with a solution of the test conmpound in 1:1 water/acetone containing 0.04%
" TWEEN 20" (Trade Mark; a pol yoxyethyl ene- gorbitan ester surfactant).
Pl ants are sprayed using a track sprayer equipped with 2 air-atom sing
nozzl es. The cosdehtwvat itben citetile fblgeseddn & GOH fiternnThe WdliSion of
Spray vol UM i SengSQebifia sudiibfde dikbdidiod NEcP!AD il tnel EbiHcAG o % e

0

gl asshouse at [err Ive ty f hours and are

transferred to %“ﬁ’éeﬁ‘i‘w RiRAtEiRg i@&bl"ﬁ’ét d’FQfF“ﬂF Hﬂ}t‘s""ﬁ)cﬁ‘ﬁ}&ééut using.
sporul ati on. As$qEGARMHSPI sodmaaasb&a SJi@w@rrseéHsage The édicentdatisisea covered

by 20 [, at t hat t b) D t
p)r/ot ect ant actl%q’{tgdgﬁ’;ﬁ%ggfp%% o"F/ dﬁﬂaﬁﬁwegon rgh}heﬁ?‘%m"ég% e

PI P) The test iwere dadeecn‘hqs)rmtemntnsomeomsmag;hasémlacacrdipga:y theonat o

plants with two t he 25 Field) are
sprayed with the&gg{}g oungﬁt% of ¢ JF ggéhog& 600 m as descri bed under
(a). After drying, The ip‘Pa‘Fﬂt"Ql w%aﬂéﬂ af‘o% dZQIPlI‘FGu(%pPh) 2Egt #P3F®USe at

[err] and 40% rﬁlsq,ghyfo,h@mmaym) Theo whpake134 faces of the | eaves are then
i nocul at eg W|th an_agueous suspensi on containing 2 x [err] 30

zoospor an Q a/ niAssesgment, | at ed plants are kept for 24 hours at [err] in a
hi gh hum di ty cabi naftemé-1heay$ dncébatiys atnswitgbbe\temperandoes, athe] ¥IC| and

80% r el at i ve NUgTidlel yodigh borkd o WySvl bt {laact I 148 SFARNE Wonkdhch@phsh O

t he percent age o | Sease ea conpared w th at on contro eaves.
Yo in the dilution row without mycelial growth was defined as the MIC

value. The results are set out in Table V below:-

TABLE V

MIC-value (ppm)

Example Alternaria Botrytis Rhizootonia
No. solani cinerea. solani
48 25.0 > 100.0 > 160.0
49 - 25.0 6.25 - > 100.0
: 50 12.5 - 25.0 . 100.0
; 51 . 12.5 12.5 - 25.0

15 Example 57
Field Pot Test with Cercospora arachidicola on Peanuts

15 Seeds of peanuts were sown in pots filled with a soil
substrate. When the plants have developed 4 true leaves (approx.
12-14 days after seeding) the fungicides and the test compounds
20 were applied using a hand sprayer. The test compounds were applied
at a concentration of 500 ug/ml in a spraywash containing 10%
acetone and 0.05% Triton X 155 in water. The total amount of



- 20 - (c) Activity against tomato early blight (Alternaria solani; AS)
The test is a direct prophylactic one using a foliar spray. Tonato
seedlings (cv Qutdoor Grl), at the stage at which the second leaf is
expanded, are sprayed with the test 5 conpound at a dosage of
600ppm as descri bed under (a). After dryisg,.- the plants are kept for 24
hours in a glasshouse at [err] and 40%relative humdity followed by

i nocul ati on of st;hay\lu&af cmepoxmuﬂfmeeowmm .asixqupbitacesis@pens) gerof A

sol ani conidi a can in epr o] et Ln gh 10
hum dity cabi net -4 gr r% s‘ieaée‘la g ar;flstgke?srg'at é:'tisegﬁ ﬁ ?%é%ﬁgr%’énfage of

| eaf surface ar@apem)ﬂ@rekhtﬁy ireshefdelhon whichathed fumgus, cCancespora ants. (d)

Di rect protect aﬁfacﬁféﬂcui,vhwaﬁoeﬁéa Qb@ﬁﬁa 184 1%s MOHelad FRkhidd ki NET €A
BCB) 15 |rect rot ectant, one usi ng a foliar

= The
spray. Brodd beFritdiout l(sceayﬁwégiﬁft EErptueRt BYsRFipating the percentage Afeq
wWith the test cinfpetsdlledf arens The WEeLLiRAcy was acaldabavedbasingndios AbbBote Af t er
drying, the pl ts %e kept for 24 hours in a glasshouse at [err] and 40%
rel ative hum dit® e 20 upper surface of the | eaves are then
I nocul at ed wi t IEizfhd et : s Buedioha aayachilidis mop Peandtsrr] conidia/n .
Plants are kept for154 sdeafss o?thaﬁ{:EJ wePe %o@x'x Q‘B Bty @ii])édcﬁﬁtﬁﬁt soill®

assessnent i s based on t he percentage of diseased |eaf area conpared with
t hat on C&Bt r ol SUbStXAte. When the plants have developed 4 true leaves the

fungicides and the test compounds were applied using a hand

sprayer. The test compounds were applied at a concentration of

500 pg/ml in a spraywash containing 10% acetone and 0.05%

Triton X 155 in water. The total amount of spraywash corresponded
15 to 1000 1l/ha. Six replicates per treatment were used. 2 Days after

treatment the pots were exposed to peanut plants in the field on

which the fungus, Puccinia arachidis, had formed sporulating

pustules on the leaves. The assessment was carried out 19 days

after treatment by estimating the percentage of infected leaf area.
20 The § efficacy was calculated using the Abbott formula.

RESULTS .

The results are set out in Table VI below:-



25 (e) Activity agai nst wheat |eafspot (Leptosphaeria nodorum LN) The
test is a direct therapeutic one using a foliar spray. Weat seedlings (cv
Norman), at the single |eaf stage, are inoculated with an aqueous

suspensi on containing 1.5 x 10 conidia/m . The inocul ated plants are kept
for 24 hours at 30 [err] in a highyhum dity cabi net, followed by
spraying with the test conpound as described under (a). After drying, the
plants are kept for 6-8 days in tfaBlg wsshouse at [err] and 70%rel ative
hum dity. Assessnent is based on the density of |esions per |eaf conpared
with that on | eaves of control 35 pl ant s. - 21 - (f) Activity
agai nst wheat Exemplr Nop-vitro (Pseudocer cosheféi¢aeyher potri choi des; PHI)
This test neasures the in vitro actinity of conpounds against the fungus
causi ng wheat eyespot. The test conpound 5 is dissolved or
suspended in acetone and is added i FU6S¥IA al i quot sCB¥CHFRPFA strength
Potat o Dextrose Broth dispensed in Zracioidggart nent pehatachidséddda to give a
final concentration of 10 ppmtest conpound and 0.825% acetone. The fungal-
i nocul um consi sts of nycelial fragnments of P. herpotrichoides grown in 10
hal f strength Potatd Dextrose Broth i B3shaken fl asks and38dded to the broth
to provide 5 x [errg nycelial fragmenyg/m broth. Petri dhshes are

i ncubated at [err] ;or 10 days unt.i| tzgle assessnent of mé%elial gr owt h.

11 25 33
. 12 33 67
¢ 16 42 50
25 42 25

38 42 . 42

£
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(g) Activity against Rhizoctonia in-vitro (Rhizoctonia solani: 15

RSI) The test neasures the in-vitro activity of conpounds agai nst

Rhi zoct oni a sol ani that causes stemand root rots. The test conpound is

. di ssol ved or suspended in acetone and addeg into 4m aliquots of half
strength Potato Dextrose Broth 20 | spensed in 25-conpartnment petri
di shes to give a final concentration of 4G ppmsconpound and 0. 825% acet one.
The fungal inoculum consists of nyceliat—fragnents of R solani grown in
hal f strength Potato Dextrose Broth in shaken culture flasks and added to

the broth to prpvidg iﬁxn?lé—ﬂialf Eﬁ@ﬁ&ﬂéﬂnn&hﬁ:ﬁ comprises RrddrBier Bad iasdi shes
are incubated at [err 10 days unt|I asses nmycel i al grow h.
(h) Activity dfErretingpplient. 4 SomeHY ("‘S‘érﬁeﬂ?f%’m?ﬁ%‘gaal is; VII) This
test measures the in-vitro activity of conpounds 30 agai nst
Venturia inaequalis that causes applgapcab. The test conpound is dissol ved
or suspended in acetone and added in 1 al i quots of half strength Potato
Dextrose Broth dispensed in 25gcC0 N#ENt petri dishes to give a final
concentration of 10ppm conpoun B25% acet one. Thi&)f ungal i nocul um 35
consi sts of nycelial fragnments gres of V. inaequalis - 22 - grown

on malt agar and added to the brdth { ide 5 x 10 propagul es/m broth.
Petri dishes are incubated at [err] for

in which
( R represents an optionally substituted branched or straight-chain
- 5 alkyl or alkoxy group, or an optionally substituted cycloalkyl,
aryl, aryloxy or heterocyclyl group, and
Hal represents a fluorine, chlorine, bromine or iodine atom.
2. A composition according to claim 1 in which R represents a
C1-12 alkyl, Cl-12 alkoxy, 03_8 cycloalkyl, phenyl, phenoxy or
10 naphthyl group or a 3- to 6-membered heterocyclic ring, each group
" or ring being optionally substituted by one or more substituents
selected from halogen atoms, mitro, cyano, hydroxyl,.cl_4 alkyl,
-4 haloalkyl, 01-4 alkoxy, 91-4 haloalkoxy, amino, Cl-a
alkylamino, di-Cl_4 alkylamino, formyl, °1-4 alkoxycarbonyl,
15 carboxyl, halosulphonyl, phenyl, phenoxy, benzyl and benzyloxy
groups or, in the case where.R represents a C3_8 cycloalkyl group
{ or a 3- to 6-membered heterocyclic ring, optionally ortho-fused
with a benzene ring. )
3. A composition according to claim 1 or claim 2 in which R
20 represents a propyl, butyl, ethoxy, cyclopentyl, cyclohexyl,
fluorophenyl, chlorophenyl, bromophenyl, dichlorophenyl,
chloro-fluorophenyl, methylphenyl, propylphenyl, butylphenyl,
dimethylphenyl, trifluofomethylphenyl, methoxyphenyl, ethoxyphenyl,
dimethoxyphenyl, diethoxyphenyl, trimethoxyphenyl,

25 trifluoromethoxyphenyl, chlorosulphonylphenyl, biphenylyl,
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10 days unti.l the assessnent of nycelial growth. The extent of disease

control in all the above tests is 5 expressed as a rating conpared with
either an untreated control or a diluent-sprayed-control, according to the
criteria:- 0 - less than 50% di sease control 1 - 50-80% di sease control 2 -
greater than 80% di sease control 10 - 29 -The results of these tests are
set out in Table Il below - TABLE |1l Exanple PVA Pl P AS BCB
LN PHI phendR$bhenyl, \lehzN@xyptienyl, fluorophenoxy, chlorophenoxy]

2* 2% 28 thylphenoxy, dimethylphenox , maphthyl or thienyl roup; and 'Hal 2*
29 p  meTyTRenoy o) Phenony, WEPRER prt Broups, and |

2 2 represengs a chlorime or bromime gfom. 1 2

2% 2% 4. 2%A Qdmposition according to claiR 1 which contains a comp&ind

2* 2"533 as ed in any Pne of Exazmples Pto 52. 2* 2* 2*
34 onamed in 5 . # 1 2 35

2 5. A cdmpositionlaccording to any one@@ofGclaims 1 to 4 whigh

3 38 2 comgri:iZs at least twozcarriers, at:lleasé: dne of whli.ch is a %u:éfgace

2 active agent. 2 2 40 2 2

2 62 A compoimd of thelgéneral formula I a@ defined in clais 1 withl

2

* 1 -
10 the 2prov§écg {ml o doia&eprgget'{cgsgn %% é)nuaqu su%gtggmed aryl
group, then both groups Hal do not represent a chlorine atom or

both groups Hal do not represent a bromine atom.

7. A compound according to claim 6 as named in any one of
Examples 26, 27, 32, 33, and 45 to 52.°
15 8. A process for the preparation of a compound of formula I as

defined in claim 6 or claim 7 which comprises

(a) reacting a compound of the general formula

(I1)

in which R is as defined in claim 6 or claim 7, with a chlorinating
( or brominating agent to prodice a compound of formula I in which

20 Hal represents a chlorine or bromine atom;

(b) if desired, reacting the compound of férmula I formed in (a)

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

which Hal represents a fluorine atom; and

(c) 1if desired, reacting the compound of formula I formed in (a)
25 with NH3 and then with diiodomethane in the presence of a

diazotising agent to produce a compound of formula I in which at

least one Hal represents an iodine atom.

9. A process according to claim 8 substantially as hereinbefore

described and with reference to Example 1 or Example 2.
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- 23 - Exanple 55 Determ nation of M CValues of conpounds agai nst various
phytopat hogeni ¢ fungi The M C (M ni mum | nhi bition Concentration)-val ues
were 5 determined by serial dilution tests using 48-well nicrotitre
plates. The dilution of the test conpounds in the nutrient solution and the
distribution to the wells were carried ouso by a TECAN RSP 5000 robotic
sanpl e processor. The conpounds were diluted to the foll ow ng

concentrati onsl010 A conB@ng(f fermula b whénder prepdred b6y pRodéss 0. 39, 0. 20,

0.10 and 0.05 8E&daingOfo RLIENABAL QPafYf ot he nutrient solution, VB juice
(Trade Mark) was neutralised with calcliumcarbonate and centrifuged. The

super nat ant wadldi APethes ph 9rbesingcfpngas @t g jlosys (whieh compriges]s

concgnt ration. tflla'ecﬂ‘ﬂgngie Q&éﬁsﬁﬁﬂﬂf hacﬁpbaﬁ& ofBﬂirhlﬂlii g &4 Q%EQﬁ’ed in any
Pseudocer cospor, potrichoi des cronectriella nivalis,
Gaeurrannocr%aces °§?a°?n£ ﬁ?% wier%° gdgid”i‘mdoié)ﬁé 5 8 %f’?"g\s%’ﬁbl’e‘t dgfinedor e
suspensi on. Thénpany one tafecldimsck teefe t hen i ncubated at 20 [err] for
6-8 days. TheiM CaabHod Wiozh [ | paest tration
in the dilution serAT es, Wt hoJ’t% %%gfid%fﬂg?%m}ﬁ,&&gy%gt erm nce°gngg§gé\;sl sual

i nspection of Phents selectTin of ctubiecteds £q fungal astarkareeedstofhguchn Tabl e

|V bel ow. - plants or the medium in which the plants are growing or are to be
10 grown. .
13. The use as a fungicide of a compound of formula I as defined

¢ in any one of claims 1 to 4, 6, 7 and 10 or a composition as
defined in any one of claims 1 to 5.
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- 24 - TABLE IV M C-val ue (ppm) Pseudocer- cosporella M cro-
Gaeuman- Ex. Al ternaria Botrytis her potri - nectriella
nonyces No. sol ani ci nerea choi des nivalis

gramnis 1 . 325.0 o 1.56 3.13 3
6. 25 0.78 0.20 6 >100.0 9

12.5 0.78 0.10 11ABSTRACT 3.13
0. 39 0.20 13 >100.0 6. 25
0.39 14 25.0 6. 25 0.78 17
25.0 12.5 DIHALPBRIMZOLOPYRIMIDINE DERIVATIVES 12.5

6. 25 0.10 26 6. 25 0.78
0.39 29 12.5 6. 25 1.56 31
12.5 ;§h£3inventioq)r¢gaq§§ to fungicidal compositions which 6. 25
0.39 0. agmﬁgise a carrier and as actxve ingredlenc3 43 0.39
0.78 41 >100. >100.0

>100.0 44 diﬁi](ﬂfréa“hp&ﬁ%db“a?&ﬁb‘faé:1’5% ﬁfef’é"r rﬁeﬂﬁ’fail |f|°¥ﬂ“ fhe M ni mum

I nhi bitory Concentration of Test
al

| ‘t‘" (1)
V. Y

in which R represents an optionally substituted branched or
straight-chain alkyl or alkoxy group or an optionally substituted
cycloalkyl, aryl, aryloxy or heterocyclyl group, and Hal represents
a fluorine, chlorine, bromine or iodine atom; and their use as
fungicides. -Certain~of=these»dihalotriazoloyprimidine derivatives
are novel and a process for the preparation of these compounds is

also provided.



- 7*—0:!3/ -2 IYC$

Corrpounds in the - Serial Dilution Test with Phyt @paf h@gem‘o FURGES Al €8 nar
sol ani, Bot ryt i's cinerea, ‘Rhi zoctoni a sol anlx § Loscriviion Thezeded %JI pelieduti o
test was carried out using Mcrotiter plates W Chi2s)or : p8redeP! © pagedpiat
The test conpounds were used as a 1000 [err]: HNDeoussS) opkeesiuspenpaged .....
cont ai ni ng 20% acet one - 25 - whi ch, was tﬁhg‘n.‘st,teul e:tijdderedh piged .[or|
filter. The dilution of the sterile Fuhglcuie suspension wth the nutrien
sol ution and the subsequent pipetting into tih Wf@*@{ﬁc}gﬁ-{l szwgsq carrief
out using a TECAN RSP @M@@ﬁ@L@Mbﬁ\fr .................
tested ranged from 100 Terr] dowr to 0. 05 {errj. 12 Dilution steps were
made. The nutri ent sol ution vvas chosen according to the nutrjent
requirenments of '¢He IpHidaRFeleHe CARTCaR B2 Ifddazaery irisiret (so
[err]) of aezposeivedspamsi ON vhial Bk} doveDd, tf@cudddsS fod Gheir Assessment
After 6-12 da¥s I ncubation at suitable tens]t)e atures, the M C val ue was
det er mi ned BYPoT LUSP SAPRBAGIEAT SPREINGRB ST RoRTHPAT 1208 FRE X hYSEi | uti on
row w t houtasnmfoegicibegrowt h was defined as the MC value. The results are
set out in Table V below - TABLE V M G-val ue*(ppn) Exanple -Alternaria
Botrytis Chemica 2dwitorachsNo(1964) , 61529 4hg dlsclosesnehea

sol ani 48 preparati®h bf 5,7-dichlci¥élmethyl-1,2, 4-€riP6P0 (1,5~
a) pyrimidine by heating 5,7-dihydroxy-6-methyl-1,2,4-
triazolo [1,5-a) pyrimidine with phosphorus oxychloride

1°2=]

for 4 hours at 100°C. However, there is no indication
that either of these compounds exhibits biological
activity.

Applicant's co-pending European application no. 92204097.7
(EP-A-0550113) discloses compounds of the general formula.

3
N
LA
N\ 7
N N Y

. . 3 : .

in which R™ represents an optionally substituted aryl group and X
and Y both represent a chlorine atom or both represent a bromine
atom, as intermediates in the preparation of certain fungicidally

active triazolopyrimidine derivatives of the general formula

- 1

RZ
3
N
i )l\ )
'\ /
N N .R

in vhich Rl represents an optionally substituted alkyl, alkenyl,
alkynyl, alkadienyl, cycloalkyl, bicycloalkyl or heterocyclyl
group; Rz represents a hydrogen atom or an alkyl group; or Rl_and

2 .
R™ together with the interjacent nitrogen atom rcpresent an
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49 *° . 25.0 6. 25 > 100.0 50 12.5
'25.0 100.0 51 12.5 12.5

25.0 15 Exanpl e 57 Field Pot Test with Cercospora arachidicola on
Peanuts 15 Seeds of peanuts were sown in pots filled with a soil substrate.
When the plants have devel oped 4 true | eaves (approx. 12-14 days after.
‘seeding) the fungicides and the test conpounds 20 were applied using a
hand sprayer. The test conpounds were applied at a concentration of 500
[err] in a spraywash containing 10%acetone and 0.05% Triton X 155 in

wat er. The total anount of - 26 - spraywash corresponded to 1000 1/ ha.
Six replicates (pots) per treatnent were used. 2 days t r ment the
pots were exqrsdetriily pRaRiFusSPHREPYLAE Fi% d on fﬁcsﬁhg&fﬁ%éﬁ&

Cer cospora afqch dicppdsRnchad hyBesd &pORUbEin Bgod @3i enstovPheNBidsessment was
5 carried out 15 days after treatnment by est] in e e of

i nfected | eaf®ifeh. "W\%‘s%%ﬁ‘ i B’é‘{: shmd “Cal A(;rulaz‘t %amtl?s'i %b‘z){lﬁepﬁfbo%?%%or mul a.
Field pot test batjdoPligai pidupasat Rl diepronefMsapubydcpgesctidd of Pradkyk were
sown in pots filled with a soil 10 substrate. Wen the plants have ,
devel oped 4 true | eaves the fungicides and the test conpounds were applied
using a hand sprayer. The test conpounds were applied at a concentration of
500 [err] in a spraywash containing 10% acet one and 0. 05%

This is the réplacament sheet
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Triton X 155 in.water. The total anpunt of spraywash corresponded 15 to
"1000 1/ha. Six replicates per treatnent were used. 2 Days after treatnent
the pots were exposed to peanut plants in the field on which the fungus,
Pucci nia arachidis, had fornmed sporul ating pustules on the | eaves. The
assessnment was carried out 19 days afterz treatnment by estimating the
percentage of infected |eaf area. 20 The % efficacy was cal cul ated usi ng
the Abbott fgrowpl aHoRBEY, TS:cFheis evulitdicacéondn ghis [dacPFrasite thet pdleow: -

-27- TABLE V], Eﬁ@%ﬂsgf NQrmula A chemschvcs posscss any t"&a@iéi&QC)(cE’m%”'g

Cer cospora ara

58
25
33
42
25

8
12

38

5

10

15

20

25

arachi di col a
It has now bgenh discovered that certaln epppgunds of formula A

and certain fur@ﬂefl%ovel dihalotriazolopyrimfine derivatives
exhibit fungicidgl accivity in their own right.,

Accoxding todhe invention there is therefdre provided a
fungicidal é;mpbsiﬁion vhich comprises a carrier and, as active

ingredient, a compound of the general formula

(1)

"in vhich R represents an optionally substituted branched or

straight-chain C1 12alkyl or Ci 12a.lkoxy group, or an optionally substituted
cycloalkyl, aryl,_aryloxy or heterocyclyl group, and Hal represents
a fluorine, chlorine, bromine or iodine atom.

| When the compounds in the compositions of this invention
contain a cycloalkyl group, this may contain from 3 to 8,
preferably 3 to 6, carbon atoms. An aryl group may bej,
phenyl or naphthyl group. A peterocyclyl group may be any saturated
or unsaturated 3- to 6- membered ring system containing at least

oﬁe-heteroatom, selected from N, O or S, 5- and 6-membered rings -

. being especially preferred. Rings such as pyridinyl,

pyrimidinyl, pyrrolidinyl, furyl, pyranyl,-morpholinyl and' thienyl,
are particularly preferred.

Vhen any of the foregoing substituents are designated as being
optionally substituted, the substituent groups which are optionally
present may be any one or more of those customarily employed in the
development of pesticidal compounds and/or the modification of such
c?mpounds to influence their structure/activity, persistence,

penetration or other property. These substituents afré halogen atoms,
nitro, cyano, - T '

-
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-28" CLAIMS; 1., A fungicidal conposition which conprises a carrier and,
‘as active ingredient, a conpound of the general fornmula: [err] in which R
represents an optlonal |y substituted branched or straight chain [err] alkyl
or C 1-12 al koxy group, or an optionally substituted [err] cycloal kyl,
phenyl, naphthyl, phenoxy, naphthoxy or saturated or unsaturated 3 to 6
nmenber ed heterocyclyl group containing-a -l east one heteroatom in which
said optional substituents are selected fromone or nore of the follow ng:
hal ogen atorrshiqti)tmaa,o cep@maro .t bi-ooynatakydy el tydpdlidiy,: [err] al kyl,

[err] hal oal it OX YA, h A KOXMo 2paAG1, [err] al kyl am no,
[err] alkyl )gﬁdﬁé{‘%’ nlé u?-éfnﬁ r1ko§4yachr bon¥\ car9boxyl al kanoyl of up

to 12 car bonab!t%brsarb[oeﬂr] carm@m@kap@flr] abkydindel sknLFaLphdpy)

al kyl sul phonyikylgad#p,g“;,phggygsulgﬁ&gqmyénbaheﬂ.] a@kynama b ﬂchheﬁbll?.nw
phenoxy,. benz benhzyl ox sat urated or turated t%g%{na ﬁred
het er ocycl| yl P'@ﬁ"@ﬁbs bGBﬁtlalaﬁi’ rﬁj’-“é&'l‘l"é(asl?e BhecYErer oHPSiT A y&foal kyl

groups; sai deyheaykyl, cgggcahmlr}gcpﬂo(ﬁaoﬁvlqygkaqiskyl'r)a:ubsu)t uers groups being
t hensel ves op tionall subs i tuted one or nore hal ogen atons, nitro,
cyano, [err] ‘315I5§7F“°“¥ér"?a]y %\I"d’ﬁf?&ﬁ [err] al koxy or [err] hal oal koxy; and
when R represent ¥hen a8y rdf eryé:Ifeabéqﬂngosubsa:ﬁmmt@drmeansm wratemkadnso 6

menber ed het of YA rod O4R: SR AN A okORSnCRRE HB! Gl PAUAN AL

opt i onal sub3t i enzene 1l ng fused to two adj acent
car bon & onsto emd nﬂalfcraéxivesxertpslSa andyeariesdallohprinéd, e RePnatens.i odi ne

atom 2. let Lon 5 PsHsChr RIBRESS QAL S a
[err] al kyl, Eﬁo%ff g%y,f ée:gr% ﬁégg‘ggghge%m%ﬁ'e’n% sphlénoxy or napht hyl

group or a Baf)t 0B-qye htrkad I#PeteéYoGWI syY PREYedarHOdr BRke T maY HgsBaf ng
optionall'y sppshiblisc@tedbyOtie OF dB¥eChalogen atoms, nitro, cyano, alkyl,

haloalkyl, alkoxy or haloalkoxy groups. In the case of cycloalkyl

15 and beteroqulyl groups, optional substituents also include é benzene
‘ring fused to two adjacent carbon atoms.
In other words, a benzene ring may be optionally fused with thg cycloalkyl
or heterocyclyl group. . . .

o

-

20 ... It is preferréd that R represents a Cl_.12 alkyl, 01-12 alkoxy,
C3.8 cycloalkyl, phenyl, phenoxy or naphthyl group or a 3- to
6-membered heterocyclic ring, each group or ring being optionally

substituted by one or more substituents selected from halogen atoms,
nitro, cyano, hydroxyl, Cl-& alkyl, Cl_& haloalkyl, 01-4 alkoxy,

25 Cl_& haloalkoxy, amino, cl-& alkylamino, di'cl-& alkylamino,

formnyl, C alkoxycarbonyl, carboxyl, halosulphonyl, phenyl,

1-4
phenoxy, benzyl and benzyloxy groups or, in the case where %
represents a C3_8 cycloalkyl group or a 3- to 6-membered

heterocyclic ring, optionally ortho-fused with a benzene ring.

30 Hore preferably, R represents a 01_6 alkyl, 01.6 alkoxy,
C3_8 cycloalkyl, phenyl, phenoxy or naphthyl group or a 3- to
6-membered heterocyclic ring, each group or ring being optionally
substituted by one or more substituents selected from halogen

s atonms, Cl-& alkyl, Cl-a.haloalkyl. Cl-& alkoxy, Cl_& haloalkoxy,

halosulphonyl, phenyl, phenoxy and benzyloxy groups.
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C-L M S *Date: -29- substituents selected from hal ogen atons, nitro,
cyano, hydroxyl, [err] alkyl, [err] haloalkyl, [err] al koxy, [err]

hal oal koxy, amino, [err] al kylam no, [err] al kylam no, fornyl, [err]

al koxycarbonyl-, carboxyl, hal osul phonyl, phenyl, phenoxy, benzyl and

benzyl oxy groups or, in the case where R represents a C3-8 cycl oal kyl group

or a 3- to 6 ”e”baraﬁgoﬂeh%&%%rlsc ré”&m?ﬂ%i;ork%'r!é’xa%gb%'oﬁng§§£’c1%2h.a
benzene ring; and represents a fl'Uori'ne, chlorine, brom he or Iodine
atom 3. A corgiosdtiyodihetiogd: ngttabl@ apwdel dmawtrnchnR ateppsesrardtieg a
propyl, butyl, _ethaox ' RABE Yl .. .cyCliQhexyl . &L p | ..~Chl orophenyl ,
br omophenyl dltgh %r %%%eg\)rég{"? 2&%0‘%&-& ruaolrgggﬁén%t?‘urig{h%y%%%n%,me

propyl phenyl , butercpbmnyThe diagdt dmulghemsy hay tbei 4 wbe omsehylpléhydr, of the

met hoxyphenyl , hox n di X enyh.. di.eth nyl.

trimet hoxyphenglff, h‘?‘r?{ So)r{%prfét hg&%ﬂeﬁ% Qc%?%‘?ogéﬁ%ﬁéﬁ%epﬁéml -

bi phenyl yl , pheersigpérayyl , benzyl oxphenyl, fluorophenoxy, chl orophenoxy,

met hyl phenoxy, di ”&abyéo%gm&xn-mgg% Mxes?&o&;hlay;xisogEQ&@inaQ&J#a!

represents a chlorine or bromne a nposition according to
d ai m 1 which tegnedientsa Eeormssarpleoptiian petppundsyhessesaingRhiegsbixisgialor ophenyl

and both Hals {@éggﬁalcm L ?éiﬁi'glif:ogé ,ﬁ%grophenyl and both Hal s
OXY nd

represent brom.ne; I s 4-ethoXypheny oth Hals represent chlorine; R
i s 3- et hoxypheny| O&rrprisbewtadaiatareptk dseathashing the duratipmofiethieoxyphenyl

and both Hal's pRREeSal e Aicy6E e compolills 0O THI PRADKAAIANYL DOt
Hal s represent chlorine; Ri1s 3-trifluoronethyl phenyl and bot S
represent chl o?f gecarrier which will provide a slow release of the fungicidal
compounds into.the environment of the plant which is to be
protected. Such slow-release formulations could, for example, be
inserted ih Ché soil adjacent to the roots of a vine plant, or
could include an adhesive-component enabling them to be applied
directly to the stem of a vine plant.

Cerctain of the compounds of formula I as define& above are
novel. Accordingly, the invention also provides a compound of the
general formula I as previously defined with the provisos that,
(i) when R.represents an optionally substituted aryl group, then
both groups Hal do not represent a chlorine atom or both groups
Hlal do not represent a hromine atom, and {ii} when R represents
a methyl group, then both groupé'Hal do not represent a
chloring atom.

The present invention further provides a process for the
‘preparation of a cpmpound.bf'formula I as defined above which
comprises

(a) reacting a compound of the general formula

H
N

L e
: VAN
N N

OH
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R is 4-isopropyl.phenyl and both Hals represent chlorine; Ris
‘4-trifluoronmet hoxyphenyl and both Hals represent chlorine; R is naphth-2-yl
and both Hals represent chlorine; Ris 4-fluorophenyl and both Hals
represent chlorine; R is 4-phenoxyphenyl d both Hals represent chlorine;
R is 4-biphenylyl and both Hals represent“thliorine; Ris
3, 4-di net hoxyphenyl and both Hals represent chlorine; Ris
4- benzyl oxyphenyl and both Hals represent chlorine; R is 2-fluorophenyl and
both Hals re . chlorine; *C L M & -30- Ris 3-fluorophenyl and
both Hal s re§F§§ ‘chlorine; Ris 2-bronmophenyl and both Hals represent
chlorine; R is 4-bronophenyl and both Hals represent chlorine; Ris

2- benzyl oxyppeny| A%g%gﬂég?ﬁﬂééfﬁcﬁp%ﬁﬁzﬁ%nﬁ?fsﬁ h @%ie?afﬁ&_as active inr%%%ient, a

2, 3-di net hoxyphenyl S represent chlorine; is 3-bro enyl
and bot h Hal eompqndoéthe geheral fommulaR | s napht h-1-yl and both Hal s represent
chlorine; Ris 2,3-diethoxyphenyl and both Hals represent chlorine; Ris

3, 4-di chl orophenyl and both Hals representyghl orine; Ris thien-2-yl and
both Hals represent chlorine; Ris thien-34yl ?’{lg both Hal s represent
chlorine; Ris 3,4,5-trinmethoxyphenyl and t | s represent chlorine; R

I s 2-nmet hyl phenyl and both Hals rep%@rﬂ' chfforine; R is 3-chlorophenyl and
both Hal s represent chl orine; N/\ P

N"  “Hal
@
in which
R represents an optionally substituted branched or straight chain C1-12 alkyl or C1-12
alkoxy group, or an optionally substituted C3-8 cycloalkyl, phenyl, naphthyl,
phenoxy, naphthoxy or saturated or unsaturated 3 to 6 membered heterocyclyl
group containing at least one heteroatom;
in which said optional substituents are selected from one or more of the following:
halogen atoms, nitro, cyano, thiocyanato, cyanato, hydroxyl, C1-12 alkyl, C1-12
haloalkyl, C1;12 alkoxy, C}-12 haloalkoxy, amino, C1-12 alkylamino, di-(C1-12
alkyl)amino, formyl, (C1-12 alkoxy)carbonyl, carboxyl, alkanoyl of up to 12
~ carbon atoms, C]-12 alkylthio, Ci-12 alkylsulphinyl, C1-12 alkylsulphonyl,
halosulphohyi, carbamoyl, C1-12 alkylamido, phenyl, phenoxy, benzyl and
benzyloxy, saturated or unsaturated 3 to ‘6 membered heterocyclyl groups
containing at least one heteroatom and C3.8 cycloalkyl groups;
said phenyl, containing or C3-8 cycloalkyl substituent groups being themselves
optionally substituted by one or more halogen atoms, nitro, cyano, C1-12 alkyl,
C1-12 haloalkyl, C1-12 alkoxy or C1-12 haloalkoxy;
and when R represénts a C3-8 cycloalkyl or saturated or unsaturated 3 to 6 membered
heterocyclyl group containing at least one heteroatom said optional substituents
also include a benzene ring fused to two adjacent carbon atoms;

and Hal represents a fluorine, chlorine, bromine or iodine atom.
2. A compositib_n according to Claim 1 in which R represents a C}-12 alkyl, C1-12

alkoxy, C3-8 cycloalkyl, phenyl, phenoxy or naphthyl group or a 3- to 6-membered

heterocyclic ring, each group or ring being optionally substituted by one or more

This is the replacement sheet
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R is 3, 4-dipethyl phenyl and both Hals represent chlorine; Ris cyclopentyl
and both Hals represent” chlorine; R is cyclohexyl and both Hals represent
chlorine; Ris 2-fluorophenyl and both Hals represent bromne; Ris

2, 4-di chl orophenyl and both Hals represenjg.chlorine; Ris 4-t-butyl phenyl
and both Hals represent chlorine; Ris 2-chloro-6-fluorophenyl and both
Hal s represent chlorine; R is 4-methoxyphenyl and both Hals represent
chlorine; Ris 2-trifluoronethyl phenyl and both Hals represent chlorine; R

i's 4-br om)phﬁmé i e D oD & ;
2-chl oro-6-f uobglgﬁgnﬁgcgbnd bglt Eﬂgé?ﬁgrepsgese ,n@g:xl?, h%der.?xg’.icl-4 alky, C.1-4
2.1 £1 uor onBARYKEnGiA aLERY. Bdrh hiiRR Kok ABEGe 1-f e aTEinor C1-4 alkylamino,

3- f 1 uor ophengdrm3ncC pQtdikdigtarbbrpl; eadokyh haldsiliphohyli phenyl, phenoxy, benzyl and

2-trifluoro thylﬂghe% and ﬂ“Ot Hags Iepresent %ro 'n?' R s 6

2- f | uor ophenBSAFY @YY SHUWPR OFdR L1€3H: ¥ %‘ﬁtRe %ﬁfeé?rf ha, 3Fé%éc AR BB 0 %ind

both Hal s 1 eplefbeRd lﬁf&&?bﬁkﬁr‘inﬁ dpﬁox?alg/fdrﬂfogmbarmmy adenzehotingHald represent
ot

chlorine; R 2, 6-di net.hyl. phepnox nd bot h.Hal t chlori R
S ot hyl phonbRLRITOE ROSERE R BamRE s REabRE <6l hoxy and bot h Hal s

represent chlorine; Ris isopropyl and both Hals represent chlorine; or R
i's isobut-3-yl and both Hals represent chlorine; -31- 5. A
conposition according to any one of Clainms 1 to 4 which conprises at | east
two carriers3. at Aecmnpasitioroficommdiop tbClaim ur irawdichcRi represgrista propyl, butyl,

ethoxy, cyclopentyl, cyclohexyl, fluorophenyl, chlorophenyl, bromophenyl,
dichlorophenyl, chloro-fluorophenyl, methylphenyl, propylphenyl, butylphenyl,
dimethylphenyl, trifluoromethylphenyl, methoxyphenyl, ethoxyphenyl,
dimethoxyphenyl, diethoxyphenyl, trimethoxyphenyl, trifluoromethoxyphenyl,

~ chlorosulphonylphenyl, biphenylyl, phenoxyphenyl, benzyloxphenyl, fluorophenoxy,
chlorophenoxy, methylphenoxy, dimethylphenoxy, naphthyl or thienyl group; and Hal
represents a chlorine or bromine atom.

4. A composition according to Claim 1 which contains a compound of formula I
wherein: _ .
R is 2-chlorophenyl and both Hals rci)resent chlorine;
R is 2-chlorophenyl and both Hals represent bromine;
R is 4-ethoxyphenyl and both Hals represent chlorine;
R is 3-methoxypheny! and both Hals represent chlorine;
R is 2-methoxyphenyl and both Hals represent chlorine;
R is 2-chlorosulphonylphenyl and both Hals represent chlorine;
R is 3-trifluoromethylphenyl and both Hals represent chlorine;
R is 4-isopropylphenyl and both Hals represent chlorine;
Ris 4—triﬂuoromethoXyphenyl and both Hals represent chlorine;
R is naphth-2-yl and both Hals represent chlorine;
R is 4-fluorophenyl and both Hals represent chlorine;
R is 4-phenoxyphenyl and both Hals r_eprcsent chlorine;
R is 4-biphenylyl and both_ Hals repr_esént chlorine;
R is 3,4-dimethoxyphenyl :and both Hals represent chlorine;
R is 4-benzyloxyphenyl and both Hals represent chlorine;
R is 2-fluorophenyl and both Hals represent chlorine;
B y | This is the replacement sheet
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6. 7 A conpound of the general fornula | as defined in Caim1l with the
provisos that (i) when R represents a phenyl or naphthyl group optionally
substituted as defined in Claim1l then both groups Hal do not represent a
chl orine atom or both groups Hal do not r3present a bromne atom and (ii)
when R represents a nethyl group, then both groups Hal do not represent a
chlorine atom 7. A conpound according to Claim6 wherein Ris
thien-2-yl and both Hals represent chlorine, Ris thien-3-yl and both Hal s
represent clR sr3-fleorophanyl andchaolp #lalsydepeeseht lehlokintjal s represent chlorine, Ris

i s ept esaat RoaerRudt BRERABIRS FprSRhBS NG botn bl & opr esent
chlorine; RRis @bmomiophethendhythdtels teprasemtahiorinepr esent chlorine; Ris
L o LSRR R b ISR R ChBge %153 el preno
chlorine; RRis2,%dimeshguyphenyl Bad hothdials reppsentohloriiil orine; or Ris
o n RSBkl o st agd, | A Process [or Lhe
whi ch conpr ilBaphthy1-yl andhoth Hals sepresepbetilarions t he general formula - 32-
[err] (I1) Ris2,3-diethoxyphenyl and both Hals represent chlorine;

R is 3,4-dichlorophenyl and both Hals represent chlorine;

R is thien-2-yl and both Hals represent chlorine;

R is thien-3-yl and both Hals represent chlorine;

R is 3,4,5-trimethoxyphenyl and both Hals represent chlorine;

R is 2-methylphenyl and both Hals represent chlorine;

R is 3-chlorophenyl and both Hals represent chlorine;

. R is 3,4-dimethylphenyl and both Hals represent chlorine;

R is cyclopentyl and both Hals represent chlorine;

R is cyclohexyl and both Hals represent chlorine;

R is 2-fluorophenyl and both Hals represent bromine;

R is 2,4-dichlorophenyl and both Hals represent chlorine;

R is 4-t-butylpheny! and both Hals represent chlorine;

R is 2-chloro-6-fluorophenyl and both Hals represent chlorine;

R is 4-methoxyphenyl and both Hals represent chlorine;

R is 2-trifluoromethylphenyl and both Hals represent chlorine;

R is 4-bromopheny! and both Hals represent bromine;

R is 2-chloro-6-fluorophenyl and both Hals represent bromine;

R is 4-trifluoromethylphenyl and both Hals represent bromine;

R is 3-fluoropheny! and both Hals represent bromine; -

R is 2-trifluoromethylphenyl and both Hals represeht bromin‘e;

R is 2-fluorophenoxy and both Hals represent chlorine;

R is 2-methylphenoxy and both Hals represent chlorine;

R is 2-chlorophenoxy and both Hals represent chlorine;

R is 2,6-dimethylphenoxy and both Hals represent chlorine;

R is 3-methylphenoxy and both Hals represent chlorine;

R is ethoxy and both Hals represent chlorine;

R is isopropyl and both Hals represent chlorine;

or R is isobut-3-yl and both Hals represent chlorine;

L
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in Wwhich Ris as defined in Caim6 or CCaim7, with a chlorinating or

brom nating agent to produce a conpound of -fornula | in which Hal
represents a chlorine or bromne atom (b) if desired, reacting the
compound of formula | formed in (a) with g fluorinating agent to produce a
conpound of formula | in which Hal represents a fluorine atom and (c) | f

desired, reacting the conpound of formula | forned in (a) with NH3 and then
wi th diiodonethane in the presence of a diazotising agent to produce a
conmpound of forrmula I in which one Hal represents an iodine atomand the

ot her represents a chlorine, bromne or iodine atom 9. A et hod of
combating fungus at a |ocus which conprises treating the locus with a

conmpound of §or Muhacompsitidaldcbedidgt Seofflahdt 4]w eh >
with a corrp03| tion as pél?flftl necfv‘r!};aﬁln Oado}brgl,e of C §| rrf 1 F"_ %0mff5r1§£§jat leﬁ{t
TPl

accor di ng t o't SATHES: 3t 5&%‘%‘%%“1"%@%6'}51 ants subj ect to or
subjected to fungal attack, seeds of such plants or the nediumin which the
pl ants are growing or are to be grown. 11. The use as a fungicide of a
conmpound of forrmula | as defined in any one of Clains 1 to 4, 6 and 7 or a
conposi tion &s deAicospoumd afithe gereralifofthula fas defiredSn Claim 1 with the provisos that

6] when R represents a phenyl or naphthyl group optionally substituted as
defined in Claim 1 then both groups Hal do not represent a chlorine atom
or both groups Hal do not represent a bromine atom; and

(i)  when R represents a methyl group, then both groups Hal do not represent
a chlorine atom.

7. A compound according to Claim 6 wherein

R is thien-2-yl and both Hals represent chlorine,

R is thien-3-yl and both Hals represent chlorine,

R is cyclopentyl and both Hals represent chlorine,

R is cyclohexyl and both Hals represent chlorine,

R is 2-fluorophenoxy and both Hals represent chlorine;
-R is 2-methylphenoxy and both Hals represent chlorine;

R is 2-chlorophenoxy and both Hals represent chlorine;

R is 2,6-dimethylphenoxy and both Hals represent chlorine;

R is 3-methylphenoxy and both Hals represent chlorine;

R is ethoxy and both Hals represent chlorine;

R is isopropyl and both Hals represent chlorine;

or R is isobut-3-yl and both Hals represent chlorine;

8. A process for the preparation of a compound of formula I as defined in Claim 6
or Claim 7 which comprises:

(a)  reacting a compound of the general formula

HIIIIII I IIIH 1] Illl
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-32-

OH
R
)
k PN\, F
N/ N OH

a
in which R is as defined in Claim 6 or Claim 7, with a chlorinating or
brominating agent to produce a compound of formula I in which Hal
represents a chlorine or bromine atom;

(b) if desired, reacting the compound of formula I formed in (a) with a
fluorinating agent to produce a compound of formula I in which Hal
represents a fluorine atom; and

(c) if desired, reacting the compound of formula I formed in (a) with NH3
and then with diiodomethane in the presence of a diazotising agent to
produce a compound of formula I in which one Hal represents an iodine
atom and the other represents a chlorine, bromine or iodine atom.

9. A method of combating fungus at a locus which comprises treating the locus with
a compound of formula I as defined in any one of Claims 1 to 4, 6 and 7 or with a
composition as defined in any one of Claims 1to 5.

10. A method according to Claim 9 in which the locus comprises plants subject to or
subjected to fungal attack, seeds of such plants or the medium in which the plants are

growing or are to be grown.

11.  The use as a fungicide of a compound of formula I as defined in any one of
Claims 1 to 4, 6 and 7 or a composition as defined in any one of Claims 1 to 5.
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